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LOI MG PAU

Chat thdi rdn phdt sinh T cde hoat déng ctia con ngudi ngay cang
gia tdng ciing vl su phdt trién dan sé va kinh té, ddc bigt la trong xa
hét céng nghiép. Cung vdi ede dang chdt thdi khde nhu nude thdi va
khi théi, chdt thdi rdn néu khéng duoc qudn ly ve xit ly nghiém tic
sé gay suy thodi méi truong nghiém trong. Do dé, chdt thdi rdn dd
tré thanh vdn dé bic xic déi voi toan xd@ héi va cdn duge su quan
tém quan ly, thu gom triét dé, vén chuyén an toan va xit ly hitu qud,
vé ky thudt lan kinh té. Vi vdy, qudn 1y va xiz ly chdét thdi rdn la mét
noi dung khong thé thiéu trong chuong trinh dao tao ky su chuyén
nganh qudn Iy cing nhu ky thudt méi truong.

Quyén sach nay nhdm muc tiéu trang bi cde kién thie co bdin vé
qudn Iy va cdc cong nghé xit Iy chdt thdi rdn dé thi cho sinh vién
nganh mét truong.

Quyén sach nay gém cé 9 chuong:

Chuwong 1: Trinh bay cdc khdi niém vé chdt thdi rdn dé thi va
cong nghiép, cdc tdc hat cia ching déi véi sue khde con nguot va méi
truong, hé thong qudn ly téng hop chdt thdi rdn va thu tu wvu tién
trong lua chon phuong an xi Iy chdt thdi rdn dé thi.

Chuong 2: Giot thiéu vé thanh phdn, tinh chédt co bdn cia chdt
thdi rdn dé thi, phuong phdp xdc dinh va khd ndng bién déi cdc dac
tinh nay va do la nén tdng cho cdc cong nghé xa ly.

Chuong 3 va 4: Giéi thiéu hé théng thu gom, trung chuyén va
vdn chuyén chdt thdi rdn dé thi, bac gém phuong phdp thu gom,
phuong phdp vach tuvén thu gom, cdc phuong tién luu triz, vén
chuyén va cdce tinh todn phuc vu cho céng tdc lua chon phiuong dn
thu gom téi uu.

Chuong 5: Giol thiéu vé cdc phuong dn xit ly chdt thdi rdn, bao
gom:; phuong phap co hoe dé xit Iy so bo chdt thdi rdn, chudn bi cho
thu gom, van chuyén va cde bude xv Iy tiép theo; phuong phdp bién
doT chdt thdi rdn thanh cdc sdn phdm cé ich; phuong phép sdn xudt
phin Compost to thanh phdn hitu co dé phdn hiy sinh hoc trong chdt
thdi rdn dé thi; phuong phdp tiéu hiy chdt thdi rdn bang nhiét; va
chén ldp hop vé sinh.



Chuong 6: Trinh bay cdc céng nghé tai ché chdt thdai rdn dé thi:
nhya, gidy, thiy tinh, sdt, thép, nhém... chdt thdi rdn céng nghiép ¢é
nguon goe vé co bun dé, xi kém, nhém, bun xi ma...) va hitu co fean
dau the, ddu FO, nhiia duong chua...),

Chuwong 7: Trinlh bay cdc quy trinh cong nghé iéu khi sdn xudt
phéan Compost tir chdt thdi rdn dé thi cing cdc céng nghé hy khi dé
sdn xudt biogas.

Chvong 8: Giéi thié¢u cdac phuong phdap nhigt trong phan hiy chdt
thai ran: dét voi muc ticu hiy hoan toan va thu héi nang luong,
nhiét phdén dé tgo ra nhién licu léng va khi héa dé thu héi ki chay.
Ngoai ra, trong chuong nay con gigi thiéu vé cde vdn dé 6 nhiém do
dot va cdc bién phdp khéng ché 6 nhiém.

Chuong 9: Gioi thi¢u vé chén ldp chdt thdi rdn hop vé sinh, bao
gony: khai niént vé bai chén lap hop vé sinh, cic nguyén tde lua chon
vi tri va thiél ké bai chéon ldp, két cdu co bin ciia mét 6 chén ldp chdt
thit rdn d6 thi, cdc hang muc cong trinh trong bai chon ldp, cing
nhi ky thudt van hanh, cac hé thong thu héi khi, thu gom vae xi ly
nwde ro ri ti cie bai chén lap hop vé sinh.

Trong médi chiwong déu 6 cde vi dy va hinh dnh minh hoa, nhéam
giip cho sinh vién {iép thu mot cich dé dang hon, déng thei cudi méi
chuong déu ¢ cau hoi dé sinh vién co thé tu kidm tra lai kién thie
ciia minl.

Quyén sdeh nay cdn thiét cho sinh viéen nganh méi truong & cdc
bace cao ddng, dai hoe va ¢6 thé la tai lieu tham khdo cho hoc vién cao
hoc va edn b ki thudt chuyén ve quan Iy va xd Iy chdt thdi rdn,

Bay la lan xudt bin ddu tién, do do khéng thé tranh khéi cdic sui
sot, rdat mong nhdgn duoe su gép y ciia cde déng nghiép va ban doe,
nhédam giip ching t6i hoan thign quyén sdch ngay cang t6t hon.

Moi y kién déng gép xin gii vé: Khoa Ky thudt Méi truang,
Truong Dai hoc Bach khoa - Dai hoe Quéc gia Thanh phé Hé Chi Minh,
268 Ly Thuong Kiet, Q.10.

Dién thoai: (08) 8.639.682

Tae gia

Nguyén Van Phuée



Chuong 1
KHAI NIEM VE CHAT THAI RAN

{.1. PINH NGHIA CHAT THAIRAN

Chdt thdi rdn (CTR) bao gdbm tat cd cdc chdt thdi & dang rdn, phdt sinh do cdc
hoat ddng cda con ngudi va sinh vat, duge thdi bd khi chiing khéng con hitu ich hay
khi con ngudi khéng mudn sit dung niva.

Thuit ngit CTR duge st dyung trong tai liéu ndy bao gdm tit ci cdc chdt rin hdn
hgp thii ra tif cdng ddng dan cu dd thi cling nhy cic CTR dic thit tif cdc nganh sdn
xud't ndng nghiép, cdng nghiép, khai khodng... Tai li¢u ndy dic biét quan tim dén
CTR do thi, bai sy tich ldy cia CTR nay ¢6 khd nang dnh hudng rit Idn d&n moi
trudng sOng cda con ngudi.

1.2. SO LUGC LICH SU PHAT TRIEN VA QUAN LY CTR

CTR xudt hién ti khi con ngudi ¢6 mat trén trdi dat. Con ngudi di khai thdc va st
dung cdc ngudn tai nguyén trén i dit d€ phuc vu cho disi séng clia minh, déng thoi
thdi ra CTR. Khi d6, sy thdi b cdc chat thii tir hoat ddng cda con ngudi khong giy
ra cac van dé 6 nhiém méi rudng trdm trong, do s6 lwgng dan cu con thap. Pdng
thdi, dién tich dat wr nhién con rong 16n, nén khd ning ddng héa CTR 6, do dé
khong gdy (0n hai d€n moi trudsng.

Khi xd hoi phat trién, con ngudi séng tip hgp thanh cdc nhém, bd lac, cum din
¢W... thi sy tich iy CTR tr¢ thanh mdt trong nhitng van dé nghiém trong ddi véi cude
sdng cla con ngudi, Thye pham thita va cdc loai chit thdi khdc bi thdi b3 bira bai
khdp ndi trong cdc thi tedn, trén cdc dudng phd, truc 16 giao thdng, cdc khu dat
(réng... di tao moi trudng thudn 101 cho sy sinh sin va phdt tri€n cla cdc loai gim
nham nh chudt... Cdc loai gim nhdm ta di€m tua cho cdc sinh vit ky sinh, nhu bo
chét sinh sdng va phat trién. Chﬁng la nguyén nhdn giy nén hénh dich hach. Do
khong ¢6 k&€ hoach qudn ly nén cdc mam bénh phdt sinh tir CTR da lan truyén trim
trong & Chiu Au vio giita thé ky 14.

Mii d&n thé k¥ 19, viéc kié_m sodt dich bénh nhiim bdo vé sitc khde cong dong
mdi duge quan tdm. Ngudi ta nhian thdy ring CTR, nhu thic phiam thira... phai durge
thu gom va tiéu huy hgp vé sinh thi mdi ¢6 thé ki€m sodt cdc loai gim nhim, rudi,
mudi, cing nht cdc nguy cd truyén bénh.

Mdi quan hé gita stic khoe ¢dng dong véi viée lwu triX, thu gom vi van chuyén cdc
chat thii khéng hgp 1y di thé hién rd rang. C6 nhiéu bing chiing cho thi'y cdc bii ric



khéng hap vEé sinh, cde ciin nha b chudt, cdc noi chira thuc ph§1n thira... la méi trudng
thuiin 1¢i cho chudt, rudi, mudi va céc vi sinh vat truyén bénh sinh sén, phat trién.

Thue € cho thdy, viée quin Iy CTR khéng hdp 1y 12 mdt trong nhitng nguyén
nhin chinh giy 6 nhiém mdi trudng (dit, nudc, khong khi...). Vi du, cdc bai réc
khong hop vé sinh di giy nhiém ban cdc ngudn nude mit, nude ngdm (nude i ric)
va gdy & nhiém khong khi (mui hoi). K&l qud nghién citu khoa hoc trén th€ gidi da
cho thiy, gdn 22 cin bénh clia con ngudi phit sinh do mdi trudng bi 6 nhiém, la két
qua cda viéc quan ly CTR khong hdp ly.

Cdc phuong phdp phd bidn nha't duge sit dung dé xit Iy CTR tr diu the ky 20 1a:

- Thdi bd trén cde khu dit wdng

- Thdi bd vao méi trudng nudc (song, hd, bién...)

- Chon ldp

- Gidm thiéu va dot

Hicn nay, hé théng quén 1y CTR khong ngitng phat trién, dic biét 1a § My va céc
nude cong nghiép tién ti€n. Nhiéu hé thong qudn Iy CTR dat hiéu qud cao nhd sy
k&t hgp ding din gilta cdc thinh phdn sau day:

- Luit phédp vi quy dinh qudn ly CTR

- H¢ théng 16 chite quén 1y

- Quy hoach quan 1y

- Cong nghé xu ly.

?U hinh thianh cdc luit 1& v quy dinh vé quén 1§ CTR ngay cang chiit ché di gép
phin ning cao hiéu qué clia hé thdng quan Iy CTR hién nay.

1.3. SU PHAT SINH CHAT THAI RAN TRONG XA HOI CONG NGHIEP

Trong xd hdi cdng nghiép, qué trinh phat sinh CTR gin lién vdi qud trinh sdn
xudt, mdi giai doan cla qud trinh sdn xuit déu tao ra CTR, tif khau khai thdc, tuyén
chon nguyén liéu dén khi tao ra sdn phim phue vy ngudi tiéu dang. Sdn phim sau
khi st dung ¢6 thé tdi sinh, tdi ch€ hoiic d6 bd va do ciing 1a CTR.
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Hinh 1.1. Dong vit liéu va qud trinh pht sinh CTR trong xd héi cong nghiép



1.4. ANH HUONG CUA CHAT THAI RAN PEN MOI TRUONG

Cdc van d¢ & nhi&m méi trudng, nhy 6 nhiém nudc va khdng khi ciing lién quan
d&n viée quin 1y CTR khdng hop ly. Vi dy, nude rd 1l tf cdc bdi chon 1ap khong hgp
v& sinh gdy 6 nhi€m ngudn nudc mit vh nude ngdm. Trong khu hdm md, nudc 1d ri
tif noi thadi bd chit thdi ¢6 thé chita cdc ddc & nhu ddng, arsenic va uranium, 1a
nguyén nhin khién nudc ngdm bi & nhiém. Mac di thién nhién ¢6 khd ning pha
lodng, phan tin, phian hdy, hip phu lam gidm tdc dong do sy phat thdi cac chdt &
nhiém vao khi quyén, nudc va dat, nhung khd ning dong héa nay chi ¢o gidi han,
nén khi ham lugng cdc chdt 6 nhi€m qud cao, tat yéu sé gy mat cin bing sinh thdi.

Trong khu vite ¢6 mit d6 din 8 cao, viée thdi bd cdc chi't thdi gy nén nhiéu van
dé bt i vé mdi trudng. Lugng rac thay ddi khdc nhau theo tig khu vyc.

Vi du: Lugng ric thidi phat sinh tai khu vyc thanh thi vi ndng thon nude My 1a rdl
khdc nhau, tai thinh phd Los Angeles, bang California (dai dién cho khu vye thanh
thi) udc tinh legng rdc hang ngay 1a 3,18kg/ngudi/ngay, trong khi do tai Wilson, bang
Wisconsin (dai dién cho khu vie ndng thon), udce tinh lugng rdc thai ra chi khodng
lkgingudiingay. [1]

1.5. HE THONG QUAN LY CHAT THAI RAN PO THI

Hé thdong quan 1y CTR do thi ]a mot ¢d cdu 16 chife qudn Iy chuyén trach vé CTR
do thi trong ciu trie quan 1y 6ng thé cila mét t& chife (¢d quan quén 1y nhd nude vé
méi trudng, doanh nghiép, cong ty, xi nghiép, don vi sdn xuat..).

Hé thong quin 1y CTR db thi 1a thi€t y&u, ¢é vai trd ki€m sodt cdc vin dé lién
quan d&n CTR bao gdm:

1- Su phdt sinh

2- Thu gom, luu gilt va phin loai tai nguén

3- Thu gom tap trung

4- Trung chuyén va van chuyén

5- Phin loai, xi¥ 1y va ch€ bién

6- Thdi bd CTR mdt cdch hap Iy dua trén cdc nguyén tic ¢g bdn vé bdo vé sic
khée cong ddng, kinh t&, k§ thudt, bio 16n thién nhién, cinh quan, cdc vin d¢ mai
truding va dua rén thdi do clda cdng dong.

Quén ly CTR d6 thi lién quan dén cdc van d& nhu quédn 1y hanh chinh, tai chinh,
ludt 1é, quy hoach va k¥ thuat. BE gidi quyét vin d¢ lien quan d&€n CTR, can phdi ¢6
su phoi hgp hoan chinh gitta cde linh vyce: kinh t&, chinh tri, quy hoach ving - thinh
ph, dia ly, stc khde cong dong, xa hdi hoe, ky thudt, khoa hoc va cde viin dé khdc.

Muc dich ctia quan Iy CTR

1- Bdo vé sie khoe cong dong.

2- Bio vé mdi trudng.

3- Str dung 81 da vat liéu, i€t kiém tdi nguyén va ning lugng.

4- T4i ch& va sir dung 163 da rdc hitu cd

5- Gidm thiéu CTR.



Ngudn phét sinh chat thai

Phan leai, luu tr,
tai slf dyng tai nguén

Thu gom tap trung

f

Trung chuyén - - Phan loai, x{ ty
va van chuyén va tai chd CTR

Thai bé

Hinh 1.2 M50 lién h¢ giita cdc thanh phin trong hé thing qudn Iy CTR
1.6. QUAN LY TONG HOP CHAT THAI RAN

Sy chon lva k&€t hop gita cong nghé, ky thudt va chuong trinh qudn 1y phit hop dé
dat myc ti€u quin Iy CTR, duoe goi la quin ly tdng hgp CTR
1.6.1. Nguyén tic chung

Nguyén tdc chung ctia hé thdng qudn 1y tdng hgp CTR 13 uu tién cdc bién phdp
gidm thi€u tai ngudn, sau d6 mdi d&n cdc bién phip khdc. Vi viée uu tién gidm
thi€u tai ngudn, gid tri it kiém ting l&n trén tizng tan chdt thdi dude gidm thidu
thdng qua viéc gidm chi phi van chuyén, gidm chi phi x(t ly va gidm tdc dOng xau
d€n méi trudng.

1.6.2. Tt bic wu tién trong quin Iy t6ng hgp CTR
1. Thit bjc hanh djng uu tién trong quin Iy téng hop CTR
- Gidm thi€u tai ngudn
- T4i ché&
- Che bién chdt thii: sdn xuat phan bén, khi sinh hoc, A6t tin dung nhigt, tiéu hiy.
- Chén 18p hop vé sinh.

2. Gidm thiéu tai nguén

La phwong phdp hi€u qui nhat nhiim gidm Wwgng CTR, gidm chi phi phén loai v
nhimg tdc ddng bat Iyi gdy ra d6i vdi mdi trudng.

Trong sdn xudt, gidm thi€u tai ngudn duge thue hién xuyén sudt tr khau thict k€,
san Xudt va dong géi sin phdm, nhim &t kiém nguyén vit li¢u, gidm thanh phin
doe haj, gidm thé tich bao bi va tao sin pham bén hon.

Giam thiéu tai ngudn ¢ thé thue hi€n ngay tai cdc hd gia dinh, khu thuong mai,
nha may... tif viéc lva chon hang héa cho dén viee tii sir dung cdc san phim va vit ligu.
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3, Tdi ché’
- La yéu td quan trong trong vi¢c gidm nhu cau st dung tai nguyén va giam ding

ké khdi lugng CTR phdi chdn idp. Tdi ché bao gdm ba giai doan:

I- Phin loai va thu gom CTR

2- Chuan bi nguyén liéu cho viéc tdi sif dung, tdi ch&

3- Tdi st dung va tdt ché,

4. Ché bién chit thdi

La qud trinh bién ddi 1y, héa, sinh cda CTR nhim:

1- Ning cao hiéu qud cda hé thdng quin Iy CTR

2- Téai sinh va tdi sit dung

3- S( dung sdn pham di ché (vi du: phan Compost) va thu hdi niang lvgng & dang
nhiét va khi sinh hoc.

Su chuyén héa CTR s¢ gidm ddng ké dung tich ¢dc bai chon 1dp. Gidm thé tich
CTR bing cdch dot 1a mét vi du dién hinh.

5. Chén lip

Phuong phdp chdn 14p dp dung vdi CTR khong ¢6 khd nang tai ché, tdi st dung
hodc phiin cdn lai sau khi ch& bign va d6t. Théng thudng ¢6 hai hudng chon 14p CTR:

Qua trinh
thi ché

- Thii bd trén mit dat hay chén 1ip vao dit
- Thii bé xudng bién.

Hé théng

phu trg
SEo— X1, kim foai, khi tdng hop
— [ racking khi ; e 5
Chat thai ran Va6 3t Enl{‘; kr:lil, sluh‘L:r, hén hgp mugi,
(A6 thi, cong nghigp) yoratam log
/Bign dfi rac
»-| Lo dat thanh ot pign, hai nude, nhiet
nang luong
" [ Lonung [
et 6=2) 15 nung va khi hoa | X1, kim logi
Y { va khi hoa
Nha ¢ ]
| chira phan ] L Phan
7 He thén e -
L[ feien Tram T 1 B3 4§ chéit thai
van chuyén trung chuvén Al
s g Chuy cudi clng
Biang ap luc (BCLJTR
_ y —— B théi =
Chatthai | G=al _{ Tramxirly
| rénlén chal thai Idn -
Gidly, nhura, vat ligu sai,
i Tram e ] m;’mh g nhd, vt lidu chita
ST = T P v sét va khang cha sit,
kho chay vatlied i che thiy tinh, nhom, gom, plastic...
{tuan hoan)

Hinh 1.3. M6 hinh qudn v CTR téng hop



Chon 14p bing cdch thdi bé ¢6 kiém sodt trén miit dat hay chon vao dat }a phudng
phdp phd bién trong viéc thdi bd CTR, nhung lai bi xép & hang cudi ciing trong thif
t un tién cla chuong trinh gudn 1y t8ng hop CTR, vi né khdng gidi quyét triét dé
cdc van dé vé mai trudng phat sinh t¥f CTR. Trong cdc bii chon CTR dién ra hang
loat cdc chudi phdn ¢ng sinh - héa v&i sy tham gia clia hang ngan chat doc hai, ¢6
thé tao thanh cdc chat doc hai nguy hiém chét ngudi theo cdch thifc ma con ngudi
chua titng bi€t dén. Do d6, chiing ta khong thé ludng dudgc cdc nguy hai tiém 4n lién
quan d€n CTR trong cic bii chon lap. Van dé gi sé c6 thé xdy ra sau 50, 100 hay
200 ndm nita (& cdc bdi chdn 1ap? .

1.6.3. Cdc thanh phin cla hé théng quan If téng hgp chat thii rén

Hé¢ théng qudn Iy téng hop CTR bao gém: cd ciu chinh sdch, cd cdu luit, cd cau
hanh ¢hinh, gido duc cong dong, co cdu kinh €, hé thong k¥ thudt, thi trudng va tGép
thi cdc sdn phim tdi ch€, hé théng thdng tin chat thai.

1. Co' cdu chinh séch

Muyc dich: Phat trién va tip hgp mot cach toan dién chinh sdch qudn 1y chat thdi
vdi cdc do1 wigng chinh sdch ¢6 thé dat dude.

Céng cu:

- Chinh sdch gidm thi€u cha' thii.

- Céac chinh sdch chit thai dic biét.

- Khuyé&n khich,

- Hinh phat.

- Tr¢ gid va cdc k& hoach phat trién cong nghiép.

2. Co cdin lugt

Muc dich: Cung cip Wit an toan va sifc khde cdng ddng, mdi trudng ¢6 tinh khd
thi va cong biing.

Céng cu:

- Ludt bdo vé méai trudng.

- Ludt bdo v¢ sitc khde cong dong.

- Gidy phép chocdc hoat dong lién quan dén réc.

- Nghi dinh Bio vé tang ozon, khi nha kinh mdt cdch bit budce trén toin ciu.

3. Co cdu hianh chinh

Muc dich: Thuc hién va hd trg viéc thi hanh cd cau ludt va chinh sdch.

Cong cu:

- Cap gidy phép cho cdc don vi quén ly CTR.

- Thanh tra vién sifc khée cdng dong va mdi truding.

- Cap phép cho thanh tra vién theo ludt dinh.

- Rang bude, xitf phat va thu hoi gidy phép.

- Hé thdng gidm sdt va ddnh gia.
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4, Gido duc céng déng

Muc dich: Ning cao nhin thife, nhiém vu va trdch nhiém clia cdng ddng v€ vin
dé qudn 1y chat thai.

Cong cu:

- Chién dich truyén thdng chung.

- Phiin biét cdc loai sédn phim.

- Ngay lam vé sinh mdi trudng ca nudc.

- Chuong trinh gidng day & trudng hoc,

- Gido duc thé hé wé.

- Thiing rac cong cdng.

- Chudng trinh truyén hinh vé mdi trwdng.

5. Co cdu kinh t&

Muc dich: Pat dude su &n dinh kinh t&.

Cong cu.

- Phin tich va xac¢ dinh chi phi.

- Phi dich vu.

- Ngudi tiéu dung phai tra phi quén Iy CTR.

- Surd rang vé gid ca.

- Bdu urtap thé va cd nhan.

- Thué CTR.

6. H¢ théng ky thuit

Muc dich: Tach cdc chat thai ra khdi xi héi, dua ching vao dong luin chuyén vt
chit va thdi bo.

Cong cu:

- Thu gom va viin chuyén.

- Ché bién va x( ly.

- Thiii bd cdc phéan ¢on lai.

- Tdi sinh ndng lugng.

7. Tao thi truong va tiép thi cic san phim tii ché

Muc dich: Khép kin vong tuin hoan clia vit liéu trong xa hoi.

Cong cu:

- Khuyén khich cdc sdn phim ¢6 chita cdc vt liu tdi ché,

- Gido duc ngudi tiéu dung.

- Khuyén khich sit dung cdc vat lidu tdi ché trong sdn xuilt.

- Trg cdp cho cde nghién citn va phat trién cdc cdng nghé tdi ché.

- Khuy&n khich cdc cong nghiép tdi ché.
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8. He théng théng tin CTR

Muc dich: Thu nhdp thong tin mdt cdch chinh xdc vé hé thdng quin ly CTR d&
gidm sdt, ddnh gid, phdt tri€n k&€ hoach chién luge va hé trg viée ra quy&t dinh.

Céng cu:

- Xdc dinh cdc dong/ngudn thai.

- Xdc dinh ¢dc dang chat thai.

- Phiin tich cdc thanh phan chilt thai.

- Pinh lugng chat thii.

- Cd sd dir liéu tip trung.

- Hé thong thu thip s& lidu.

1.7. NHUNG THACH THUC CUA VIEC QUAN LY CHAT THAT RAN TRONG
TUGNG LAI

Xa hdi cang phat trién, din sd cang gia ting, cung vdi qud trinh d6 thi héa va
cong nghiép héa, khi€n cho lugng CTR phdt sinh ngiy cang nhidu. Nhitng thich
thife va ¢d hoi ¢ thé dp dung d¢ gidm thiu lugng CTR trong wong lai 1a:

i- Thay d6i théi quen tiéu thy sdn phdm trong xd héi

2- Giam hugng CTR tai ngudn

3- Xdy dung bii chdn 14p an toan hon

4- Phdt trién cdng nghé mdi.

1.7.1. Thay déi théi quen tiéu thy sin phim trong xa hoi

Tiéu thy sdn pham la mgt hoat ddng tu nhién tronb x4 hdi. Muc sdng cang cao,
mife tiéu thy sdn phiam clia con ngudi cang tdng, cd v¢ s8 lwgng 1in chat Jugng. Qud
trinh t1cu thu sdn phim lai [aim phd[ sinh CTR; do do CTR ciing thay d6i theo hudng
ting vé khdi lugng 1dn thanh phin. Nhu de, mudn gidm duge khdi lugng CTR phit

sinh ¢in phdi thay ddi théi quen tiéu thu san phém, nhu gidm thi€u hang tidu ding;
tuy nhién, di€u nay lai mau thuin véi yéu ciu phat trién kinh (&.

1.7.2. Giam thiéu tai ngudn

La gidm vé s0 lugng hang héa déng g6i va 151 thini, ddng thdoi tidn hanh tdi che
tai ngudn (tai nha, vdr phodng, nha mdy...). N&u thuc hién 5t c¢ong tdc nay, lugng
CTR phét sinh s& gidm ddng k€. Bén canh d6, gidm thiéu tai ngudn con la gidi phdp
bdo tn 1ai nguyén va ting hiéu qui kinh t&. :

1.7.3. Xay dyng bai chén 1a4p an toan hon

Bdi chon 1dp 12 noi thdi b3 sau cing cia CTR. Do d6, cdce thanh phdn ddc hai
trong CTR cin phdi duge gidm d&€n mic cho phép trude khi chdn 1dp ¢€ ting hidu
qud cta bii chon ldp. Viée thi€t k€ bai chdn 1ap can phdi ¢di tién sao cho ddm bio
an toan dé luu trif cdc chat thai trong mot thoi gian dai. Thong tin vé hoat dong ciia
cdc bai chon 1dp hién tai cn phdi phd bign nhim cii tén viée xdy dung va van
- hianh cdc bai chon 13p trong twong lai. Bing cdch nay, bii chdn 1ap s& an toan hon va
viée qudn 1y c¢dc bai chdn [dp ngay cang hiéu qua hon.
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1.7.4. Phit trién cong nghé mdéi

Khuy&n khich dp dung nhitng ¢dng nghé mdi trong hé thdng quin 1y CTR, o
didu kién phdt trién k¥ thudt d¢ bdo 16n 1ai nguyén thién nhi¢n t41 nhat, va diy la
¢idl phip ddu tred hidu qui. Viée dau W kiém tra va thye thi cde cong nghé mdi 1
mdaL phin quan trong trong ¢dng tie quin 1y tong hgp CTR trong wng lai.

I.& HIEN TRANG QUAN LY CHAT THAIRAN (3 VIET NAM

O nude ta, cling véi sur phit trién kinh t€ - x3 hoi, cdc nganh sdn xudt kinh doanh,
dich vu & cic dé thi - khu ¢dng nghiép duge md rong viv phit trién nhanh chong, mét
mal gop phin tich cuc cho sy phit trién cla dat nude, mit khde tao ra mdt khai
lugng CTR ngay cing ldin (bao gdm chat thdi sinh hoat, chat thdi cong nghidp, chil
thai bénh vién...). Viée thdi bd mdt cdch bira bai CTR khéng hop vé sinh 3 cide do
thi, khu ¢dng nghiép 1a nguyCn nhiin chinh gdy 6 nhiém modi trucing, 1am phdt sinh
bénh 1at, dnh hudng dén sie khoe va cude sdng con ngudi.

Nguy ¢d 6 nhiém mdi trudng do chit thdi giy ra dang trd thanh vin dé ¢dp bich
dot vdi hdu hét cdac @o thi trong nude, ong khi dé ¢ong tic quin 1y CTR § cic do thi
va khu cong nghiép con rit y&u kém.

Theo bido cdo dién bifn moi rudng Viét Nam nim 2004 cia World Bank, lugng
¢hi't thai phdt sinh tai Viét Nam udc tinh khoing 15 triéu tan/ndm. Trong thip ky
131, 10ng lugng CTR phat sinh dude dy bdo sé& U€p e ting nhunh. Cdc khu vye do
thi chiém khodng 24% din s§ ¢d nude nhung lai chi€m hon 509 10ng Tugng chat thil
phit sinh va uwde inh trong nhitng nim tdi, lugng chit thii sinh hoat phdt sinh dén
khodng 60%, trong khi chit thdi cong nghicp s& ting 50% v chit thdi dde hai sé
ting gdp ba lin so véi hién nay.

Tai cdic ving néng thon, phd thdi cda sdn xudl ndong, ldm, ngu nghiép ruyén
thdnge (nhu thin 14 ¢iy, rom ra, vo hat, phin gia sde...) hau hét duge sd dung d€ dun
ndu, 1am phin bon hodc ¢hdn 1ap. Nhitng chat thdi ¢o ngudn gdc cong nghiép, nhu
chit déo, nhya, kim loai, du lugng hoa chidt khé phian hity... tuy chira trd thanh vin
dé bire xiic nhung dang ¢d xu hudng ting 1én nhanh chéng,

Tal cde do thi va khu cdng nghicp, viée thu gom vi xir Iy CTR sinh hoat, CTR
cone nghicp, chit thii nguy hai dang I vin @& moéi wudng cip bach. Hién nay, ¢
Viét Nam, niang luce thu gom CTR § (41 ¢d cde do thi va khu cong nghiép mdi chi dat
khoing 20 + 40%:. Ric thdi chua phian loai tai ngudn, rie thu gom lin [0n va vdo
chuyén dén bii chon 1ap. Cong viéce thu nhit va phan loai cdac ph¢ thdi ¢o khd niing
tii ¢hd, hodn toan do nhitng nguisi nghéo sinh séng bing nghé bdi ric thue hién.

Vide tng dung cie cong nghé tii ¢hd CTR A€ i s dung ¢on rat han ché, chua
duge 13 ¢hite v quy hoach phdt trién. Cdc cd s tdi ¢hd rdc thdi o quy md nhd, ¢ong
neghé lae hiu, hid¢u qui tdi che con thip va qud winh hoat ddng cling gdy & nhilm mdi
trucing. Hién chi ¢ mdt phin nhd rdc thii (khodng 1,5 + 5% tong lugng ric thii) duge
¢h¢ bién thanh phan bon vi sink v chitmln vdi cong ngh¢ hdp vé sinh,

Gidi gquy€t viin dé CTR 1 mdt bai todn phie tap tir khiu phin loai CTR, 1on triv,
thu com d&n viée viin chuyén, tdi sinh, (i ch& va chon 1.

Bi¢n phdp x¢ ly CTR hién nay chi yéu 1a ¢hdn 1dp, nhung chita <6 bii chon 1ap
CTR ndo dat ticu chudn k§ thudt vé sinh moi trudng. Cdc bili ¢hdn 1ap CTR vin con
gy O nhiém moi trong dit. nude v khong khi.
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CTR phat sinh ta1 cdc khu c¢ong nghi€p dang dudgce thu gom va xir 1§ chung vai rdc
thdi sinh hoat do thi vi chua ¢6 khu x( 1§ riéng danh cho CTR c¢ong nghiép. Chat thdi
nguy hai (trong do ¢6 chat thdi bénh vién) chi dudgc thu gom vai ty 1& khodng S0 + 60%.

Céng tdc quian Iy CTR hién nay con nhiéu han ché

- Sy phin cdng trach nhiém quan ly CTR giita cdc nganh chua 8 rang, chua ¢6
mot hé thdng quén ly thdng nhdt riéng ddi vdi CTR cong nghiép cla thanh pha.

- Cd ché€ thyce hién dich vy thu gom va qudn Iy CTR vin cdn mang nang tinh bao
cdp, mic dd nhd nude Viét Nam da ¢ chinh sdch x3 hdi hda cong tac niy.

- Chua ¢6 thi trudng théng nhit vé trao ddi,tdi ché CTR néi chung va CTR cong
nghiép noi riéng, chi ¢c6 mot phan rit nhd CTR cong nghiép dugce thu hdi, téi ché va
tdi st dung. :

- Phdn 16n CTR c¢bng nghiép, ké cd chdt thdi nguy hai dwdc thai bé 1dn 16n véi
CTR d6 thi va duge dua dé€n BCL vén chua dirge thi€t k&€ “hgp vé sinh” ngay tr dau.

- Viéc thu gom chat th3i chd y€u si dung lao dong thii ¢cong. Sv tham gia cla
¢dng ddng, cta khu vyc to nhin vao viéc thu gom va quin ly chat thai chifa rdng rai.
Pi ¢6 mdt s6 md hinh thu gom, xi¥ 1y rdc thdi do thi clia tw nhan va cdng ddng t8
chiic thanh céng, nhung do von diu tr ¢é han nén s ludng va chit lugng cla dich
vu vin chira ddp 1ing yéu cau phdt trién bén viing.

- Thi¢u sy ddu &r thda ddng va lau dai doi vdi cdc trang thiét bi thu gom, vin
chuyén, phin loai, xiy dung cdc bii chén 18p ding quy cdch va cdc cOng nghé xu 1y
chat thdi phit hop.

- Chua ¢6 cdc ¢ong nghé va phuong tién hién dai ciing nhu von diu tr dé tdi ché
chit thdi di thu gom, con thi€u kinh phi cling nhu ¢déng nghé thich hgp dé xit 1y chat
thai nguy hai. -

- Nhin thifc cla cdng dong vé bdo vé mdi trudng va an toan sic khde lién quan
(31 cong tac thu gom, xi¥ 1y va qudn Iy CTR vAn con dang & trinh do thip. Viéc dé bd
bira bdi CTR xudng cdc kénh rach gy mat vé sinh, de doa nghiém trong d&€n nguy
cd suy thodal moi rudng nudc mat.

CAU HOI

1. CTR 1a gi? Tdc dong cia CTR d6i véi moi trudng.

2. Th€ ndo 1a chuong trinh quan Iy CTR tdng hgp? Gidi thich vé thit ur wu tién
trong chuong trinh quan 1y tdng hop CTR.

3. Gidm thiéu CTR 13 gi? Cho vi du.

4. Tai ch€ CTR 13 gi? Lyi fch cia t4i ché.

5. Trinh bdy nhifng chugng trinh tdi sinh tdi ché (lon, thiy tinh, gidy...) cia nuwdce
ta. Nhitng chuong trinh nay c6 hidu qud khong? Lam thé nio dé€ chuong trinh
dat duge hiéu qua o1 da?

6. NGu nhitng dnh hudng do nr nhan hda viée xay dung va van hinh bii chdn 1dp
dén cdc khia canh kinh t€ vd moi trudng.
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Chudng 2
NGUON GOC, THANH PHAN, KHOI LUONG
VA TINH CHAT CUA CHAT THAI RAN

Nguon goc, thanh phén, tinh chit cling nhu di bdo td¢ d6 phidt sinh ciia CTR 13
¢6 83 quan trong trong thi¢t k&, lga chon cong nghé x& Iy va dé xud't cdc chudng
trinh quan ty CTR thich hgp.

2.1. NGUON GOC CHAT THAI RAN

Cdc ngudn phit sinh CTR bao gém:

1- Khu dén cu;

2- Khu thuogng mai (nha hang, khiach san, siéu thi, chdg...);

3- Cd guan, ¢Ong sd (ruding hoc, trung tim va vién nghién ctiu, bénh vién...);

4- Khu xdy dung va phd hdy cdc cong trinh xay dung;

5- Khu cong cOng (nha ga, bén tau, sin bay, cong vién, khu vui chdi, dudng phd...);

6- Nha may xi¥ 1y chit thai;

7- Cong nghiép;

8- Nong nghiép.

Chdt thdi d6 thi ¢6 thé xem nhir chdt thii cong cdng ngoai ulr cic CTR tit qud
trinh sdn xudt cOng nghiép va ndng nghiép.

CTR c6 thé phan loai bing nhidu cdch khdc nhau:

- Phin loai dua vao ngudn g&c phdt sinh nhu: rdc thdi sinh hoat, vin phong,
thudng mai, cdng nghiép, dudng phd, chdt thii trong qud trinh xdy dung hay dip
phd nhd xudng.

- Phin logi dya vao dic tinh t nhién nhu 13 cdc chiat hitu ¢d, vo cd, chdt ¢é thé
chdy hodc khong ¢d kha ndng chédy.

Tuy nhién, ciin ¢ vao dic diém chit thdi ¢6 thé phan loai CTR thanh ba nhém
I¢n: cha't thdi do thi, chat thai cdng nghiép va chat thii nguy hai.

bidng chid y nhét trong thanh phin rdc thdi 1 chat thdi nguy hai, thudng phat sinh
tif cdc khu ¢dng nghiép. Do d6, nhitng thong tin vé ngudn gdc phdt sinh va dic tinh
cde chat thdi nguy hai clia cdc loai hinh ¢cong nghiép khéc nhan I rit cdn thiét. Cic
hi€n tugng nhu chdy tran, ro ri cdc loai hda chit ¢An phdi dic biét chd y, bdi vi chi
phi thu gom va xit Iy cdc chat thdi nguy hai bi chily trdn rat tn kém. Vi du, chat thdi
nguy hai bi hip phu bdi cic vit lidu dé ngAm nudc nhy rom ra va dung dich hda chat
bi thim vao trong dit thi phdi dio bai dit d€ xif Iy. Ldc ndy, cie chit thdi nguy hat bao
gOm cac thanh phin chit 16ng chiy tran, chit hap phu (rom, ra) va ¢i dat bi & nhiém.
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Bai vt rac thdi do thi do dide dém ngudn thii @ ngudn phin tdn nén rit khé

qudan ly, dic bi¢t 1d cd
Ba

Neudn phit sinh

ng 2.1, Phiin loai CTR theo ngudn phit sinh

¢ ndi ¢o dit uong.

Loal chat that |

- He gia dinh
|

Ric thye phiim, gidy, cacton, nhya. wit nylon, vai, da, riac vudn,
¢0, thuy tinh, {on thi¢e. nhom, kim loar, tro, ki cay: chit thar dic

| " bict nhu pin, dau nhdtxe, [0p xe, rudt xe. son thira... _i
! + Gid'y, cacton, nhua, wi avion, gd, ric thue pham, thiy tinh, kim
loais chidt thai die bict nhue viit dung gia dinh hu hong (k¢ sich,
den, ni), do dién ur ha hong tmady radio, vl wd lanb, mady
wid L hong, pin, diu nhdo xe. sadm 16p, son tilra...

[ )
© Khu thudng inad

Gidy, cacton, nhua, whi nylon, g, réc thye phim, thiy unh, Kin
loai; chidt thidi dide bi¢t nhu k& sdch, den, th hdng, pin. diu nha

b xe, sam 18p, san thira. |

Cony sa

Xay dung G, thép, bétdng, dit cdl...

Khu ¢Ong ¢dng Gidy, tiinylon, ld iy

Tram xa Iy nude thii

Bun hod I¥, biun sinh hoc

> 2 THANIH PHAN CUA CHAT THAI RAN

Thanh phin cia CTR 13 mét thudt ngr ding d¢ mo td tinh chdt vi ngudn gde cic
yEu 18 riéng bic¢t ¢du thanh nén dong chit thii, thong thudng duge tinh biing phin
triam theo kho lusng.

Thoug tin vé thanh phan CTR déng vai tro cdt quan rong rong vige ddnh gid vi
Iva chon nhimg thiét bi thich hdp d€ xit 1y, cdc quy tinh x& 1¥ ¢iing nhu viée hogeh
dinh ¢dc hé thdng, chugng trinh va k¢ hoach quidn Iy CTR.

Thong thutng trong CTR d6 thi, CTR 0 cde khu din o va thudng mai chicm ty 18
cao nhit 50 = 75%. Ty 18 cla mdi thanh phin ¢hdt thii s¢ thay d6i thy thude vao loa
hinh hoat dong: xay dung, sua chira, dich vu do thi cling nhe cdng nghé s dung trong
XU L nuwdc.

Thinh phin riéng biét ctia CTR thay ddi theo vi tri dia Iy, thii gian, mia trong
nam, diéu kién kinh (& v 1ty thude vao thu nhip cla timg quic gia,

Vi du vé thinh phin vd mdt s& tinh chat CTR cGa TIP HCM da duge VITTEP
phin tich v tinh todn, winh by wrong phuy luc 2.1 '

2.2.1. Sy thay ddi thanh phan chat thai riin trong tudng lai

Su thay doi thimh phin CTR trong widng lai ¢d v nghia rit quan trong trony vice
hoach dinh k& hoach quin 19 CTR, déng thdi 06 ciing quyEét dinh cde du dn vil
chuone trinh qudn 1y cho cde cd quan qudn ¥ (su thay doi cdc thidt bt chuyén dang
cho thu gom, vin chuyén va xir 15).

Tren the gidi, dac biét [ i cde nude phat wién, bon thanh phin CTR ¢6 xu
lurdng thay dO1 1dn e thue phiim, gidy va cacton, rde vudn, nhya.
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Thite phdm thita: Khéi lugng thue pham thita dude thu gom da thay ddi déng ké
gua cdc nam nhu biéu db hinh 2.1; 12 k€t qui cha cdc ti€n bd k§ thudt va cdc thay
doi trong quan di€ém cdng déng. Hai ti€n bo cla khoa hoc k¥ thudt c6 dnh hudng
ding ké dé&n sy thay dGi khdi lugng thire phadm thira 1a: i) su phat trién cia cong
nghiép ché bi€n thuc phim va déng géi; it) st dung mdy nghién chit thii ndu bép.
Khoi lugng chat thdi thue phim di gidm tr 14% (dau nim 1940) xudng con khodng
9% (nim 1992). Bong thdsi, cong ddng ciing di ¥ thic vé cic van dé lién quan dén
mai trudng nhiéu hon, xu hudng s& dung thuc phim cong nghiép da gia ting déng ké.

Gidy va cacton: Trong nita th€ Ky qua, khdi lugng gidy va bia ciing trong CTR d3
gia tdng nhanh chong, tr khoang 20% vao nhitng nim 1940 d3 ting 1&€n khodng 40%
vio nim 19492,

Rdc viegm: Ric vudn trong CTR d6 thi ting ddng ké do viéce dua ra ludt cadm dot.
Hi¢n nay, tai M3, ric vudn chi€m khodng khodng 16 + 24% khai lugng chat thai.

Nhua déo: Thanh phin nhua déo trong CTR d3 gia ting trong sudt 30 nim qua.
Tinh (r nim 1940 d€n 1992 viéc sit dung chat déo di gia ting thém tir 7 + 8% khoi
luong thdi va du dodn s€ tiép tuc ting trong thdi gian (di.

3,0

11

L 1 i L

1900 1920 1940 1960 1980 2000
N&m

Hinh 2.1. Sy thay d6i thanh phin CTR trong tronyg lai
1+ t6¢ dd wing trudng hang ndm 5%; 2- t6c di tang truding hang ndm 2%:;
3- chdt thdi nguy hgi; 4- CTR d6 thi; 5- gidy cacton; 6- nhita déo; 7- chdt hitu co;
8- tro + bui; 9- kim loai; 10- thiy tinh: 11- cao su hédn hop
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G Viét Nam, véi chil trwong diy manh cong nghiép héa, hién dai héa dit nudc va
cd c&u chuy€n dich kinh t& tir ndng nghiép sang cong nghiép cia Chinh phii, k&t hap
vdi cdc nghién cttu v& sy thay d6i thanh phan CTR theo thdi gian cia mét 6 nude
¢6 diéu kién wwong ty, cho thiy thanh phin CTR da c6 sif thay d8i dang ké trong rdc
thdi do thi, d6 1a: thyc phim thita, gidy cdc loai, nylon - nhwra mém, nhya citng
va val.

Chdt thdi thue phim: v6i qud trinh codng nghiép héa dit nude, hang héa cong
nghi¢p dan thay th€ cdc sdn phim ndng nghiép. Vi vdy, lugng chat thai thye phim
da va dang gidm manh. Nganh ¢Ong nghiép ch€ bién thuc pham 1a nganh ¢6 anh
hudng 16n nhit d€n sy thay d6i lugng chat thai thye phdm.

Gidy cdc loai: thanh phin chit thdi gidy nudc ta ting nhanh do hai nguyén nhin
chinh: (i} chd truong va nhu cdu phét trién manh nén gido duc, ti€n dén x6a nan mu
¢hir va phd cdp gido duc trong toan dan di lam ting (¥ 1& tré em dén trudng; (i)
nganh cdng nghiép ddng géi hang héa cho tiéu diing va xudt khiu phét tri€n manh
cling 1am gia ting thanh phin gidy thai.

Nylon - nhya cdc loai: véi t8c d0 va xu hudng phdt trién nhanh, nganh cong
nghiép déng gdi, cong nghi€p sdn xudt cdc mit hang nhya di lAm gia ting khdi
lm'jng nhita trong CTR.

Vai: thanh phan chat thdi nay rat khé dy dodn, tuy nhién né cé thé s& ting lén
trong thdi gian tdi khi nhu cdu may mic clia ngudi dan ting cao ciing nhu sy diy
manh xudt khau cdc mit hang nay.

2.2.2. Phuéng phap xdc dinh thanh phan CTR tai hién trudng

Do thanh phin clia CTR khong dong nhit nén viéc xdc dinh thanh phin cla né
khd phitc tap. Cong vigc khé khin nhat trong thi€t k& va vin hanh hé thdng quan ly
CTR 1a dy dodn duge thanh phin cia chat thai hién tai va tuong lai. BE 18y miu dai
dién cho CTR cdn nghién cttu, thuding 4p dung phudng phdp mot phin tu,

Trinh ty tién hanh nhu'sau

Mau CTR ban dau duge 18y tir khu vye nghién cfu ¢6 khdi lwgng khodng 100 +
250kg, sau d6 CTR duge d6 dong tai mot ndi riéng biét, xdo trén déu bing cdch vun
thanh déng hinh ¢én nhiéu lan. Chia hinh c¢6n di trén déu ddng nha't 1am bon phin
bang nhau. '

L4y hai phian chéo nhau va ti€p tuc trdn thanh mdt d&ng hinh c¢én mdi. Tiép tuc
thyc hi€n cdc thao tic trén cho dé€n khi dat duge miu thi nghiém c¢é khdi lugng
khodng 20 + 30kg.

Miu CTR s& dugc phan loai thi ¢ong. Mdi thanh phin s& duge dat vao mot khay
riéng. Sau dd, cdn cdc khay va ghi khoi lugng ¢da cdc thinh phin. BE thu duge s&
liéu ¢ d6 chinh xdc, nén 18y miu nhiéu 1an (it nhit hai lan).

Vidu v€ thanh phin clia CTR d6 thi tai My dudc trinh bay trong bang 2.2.
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Bang 2.2. Thanh phan CTR d6 thi

STT Thanh phin | % kh&i lwong
! Chdt hitu co '
1 Thic phAm thira 9,0
2 | Gidy 34,0
3 Gidy cacton : 6,0
4 Nhura 7,0
3 Vii vun 2,0
6 Cao su 0,5
7 Da 0,5
3 Rdc vudn 18,3
9 Go 2.0
] Chd't vé co
1 Thily tinh 8,0
2 Can thifc 6,0
3 Nhim 0,5
4 Kim loai khac 3,0
5 Bui, tro 3,0

Nguén.: [1]

2.3. CAC THANH PHAN TAI SINH, TAI CHE TRONG CHAT THAI RAN
2.3.1. Lon nhém

So véi nhitng thanh phan CTR c¢6 khd ndng tdi ch€ nhy gidy, thily tinh, nhya thi
nhom 14 loai CTR dudc tdi ché thanh cHng nhat. Tdi ché€ nhdm mang lai hiéu qua
kinh t&€ do:

- Tiét kiém va nguyén liéu dn dinh

- Ti6t kiém nang higng sdn xuit (ning lugng sdn xudt nhdém tf ph€ liéu nhom it
hon 5% so véi nhdm tif quing mo)

- Lon nhom dude tdi ch€ 13 loai nguyén liéu déng nhal, ¢6 thanh phan x4c dinh
bi&1 trude va hdu nhur khong ¢é tap chat

- Tang cufing sifc canh tranh kinh t€ giita cdc nha mdy sdn xut lon nhdm va cdc
nhd mdy sdn xuat bao bi thily tinh va kim loai.

Nguyén tdc: Nhom phé thai dem tdi ché khdng duge nhiém bin (bdi ddt, cdt, chdt
thii thue phim...), duge ép va déng thanh kién véi kich thude, khoi lugng theo quy
dinh cda ¢o s8 sdn xuat (vi dy: 0,9 x 1,2 x 1,5m), khéng chita nudc, cdc loai lon khac
hoidc nhém dang 14.

2.3.2. Gidy va cacton

LA thanh phan chi€m ty 18 khd cao trong cdc thanh phan ciia CTR d0 thi (8,63%
vé& khoi lugng) nén viéc thu hdi va tdi sit dung gidy sé mang lai nhiéu 1di ich kinh t€
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nhu: bmm thi€u tdng khoi lugng CTR; gidm tdc déng d€n riing do han ché nguyén
liéu g6 va gidm ning lugng, héa chat téu thu cin thist d€ sdn xudl gidy.

Cic loai gidy ¢6 thé tdi ch& bao gom:

I- Gidy bao

2- Thiing cacton hong

3- Gidy chit lugng cao

4- Gidy loai hdn hgp.

Gzav bdo: gidy bio tiy muc duge diing dé€ sdn xudt 4n phdm mdi, gidy vé sinh va
gidy chat ILrUngj cao. Phin con tai hdu nhu duge st dung d€ sdn xud't thung cacton va
cdc sdn phim xay ding (nhu cacton x0p, trdn nha, vich ngan )

Thing cacton: gifly cacton [a mdt trong nhu‘ng ngudn gidy ph& liéu riéng biét dé
tdi ch€. Ngubn phat sinh gidy cacton ddng ké nhat 1 tir siéu thi va cdc ctlta hang ban
1é. Thiing cacton duge €p thanh kién va chuy€n dén co sd tai ch& lam vat liéu cho
ldp ddy hodc 16p gida cla cdc dang bao bi cacton.,

Gidy chdt lugng cao: gom gifly in, gidly tring, gidy miu tir séch (gidy viét, bin
dinh may vad gidy td tai chinh khd(,) gdy sdch hay phin Eldy phé liéu cit xén tir
sich, gidy vé tranh. Céc loai gidy niy ¢6 thé thay thé truc ti€p bot gb hoidc ¢é thé
tay myc dé sdn xudt bmy v¢ sinh hodc cédc loai gidy chdt lugng khic.

Gidy loai hén hgp: gbm gidy bdo, tap chi vd nhi€u loai gidy khéc, dung dé€ sin
xuat thiing cacton vi cdc sidn phim €p khdc.

2.3.3. Nhya

Sdn phdm tr nhua vdi dic tinh nhe, hinh dang phom> phi, tién sit dung da din
chi€m linh thi truésng, thay thé cde sdn phim sdn xudt tir kim loai va thiy tinh. Cling
vdi sy gia tdng cdc sdn phim tiéu dung tir nhira, nhua phé€ thdi, nylon ngay cing
chi€m ty trong dang k€ trong thianh phan CTR d6 thi (12,78% thco khdi lwgng). Do
viy, viéc thu hdi va tdi ¢he nhua s& gép phin gidm thi€u khdi lugng CTR phit sinh
v i€t kiém nguyén liéu.

Hau hét cdc nha sin xuit san pham bao bi nhya hién nay déu ky hiGu san pham
clia ho theo s& tha w tr 1 d€n 7, dic tring cho hdu hét cdc loai nhua sdn xuat, tao
diéu kién thudn lgi cho viée phéin loai va tdi ché.

Bang 2.3. Phiin loai, ky hi¢u va ngudn stt dung nhya

Vit licu Ky hicu | Ngudn sif dung
! Polycthylene terephathlate I-PETE | Chai nude gidi khdt, bao bi thie phim...
. High-density polyethylenc 2- HDPE Chai sira, binh dung xa phong, uii xich...

Vinyl/polyvinyl chloride 3-PVC Hop dung thde da trong gia dinh, 6ng dan...
_Low—density polyethylenc 4- LDPE Bao bi nylon, tAim wdi biing nhya. ..
Polypropylene 5- PP Thtlng_., sot, hop, 6. "
_ -Polyslyrcnc o- PS Ly, dia...
Cac loar nhua khdc 7- Loai khic | THL¢d cde sin pi;u“i'm nhya khe.ic |

Ngudn:f1]
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Polvethvlene Terephthalate (PETE): dudgc tdi ché dau tién d€ sdn xuit cdc loai soi
polyeste diing d€ sdn xvat i ngd, gbi chin, quin 40 mba déng. Sau nay PETE ¢on
dudce st dung dé ch€ tao tham, cdc san phim diic, bing chuyén, bao bi thue phim...
Ngodi ra nhua k§ thuit con dung trong ¢ong nghiép dé sin xuil 6 to.

High-densiry polyvethvlene (HDPE): dic tinh cing, ¢6 nhiét d6 noéng chiy cao,
thugng dung d€ sin xuat can chifa bot giat va thing chia diu nhdt (cic loai thiing
chita nay thuting ¢6 ba I6p, 16p gida dudge ché tao biing nguyén lidu tai ché). HDPE
con dudge diing dé ché tao cic loai khin phu, wii chita hiing hoa, Gng din, thung chita
nude vie 4o chdi ré em.

Vinvi/polyviavl chloride (PVC): st dung rOng rdi 1am bao bi thue phim, diy dién,
- chdt ¢dch dién, dng nude, cde Wm thim 16t, dd chdi tré em.

Low-density polvethylene (LDPE): ¢ic bao nhya dudge phiin loai biing tay, tich cdc
tap chit bin va tdi ché khdc. Tuy nhién, mdt trong nhimg khé khian wong viée 1di
ché 1a do muye in trang Ui trén cdce bao bi ¢fi khdng twong thich véi mau cia hat nhya
tdi ché; do do, gidi phdp thich hgp dua ra 14 diing nhua tdi ché d€ sén xudl cde sdn
phim ¢é mau sim.

Polypropylene (PP): phin 16n PP duge st dung @€ ché tao nhitng dd ding ngoai
Ui, hop thu, wiemg rao, sdn xuft pin 6 16, ndp thung chnta, nhiin hidu ctia chai lo...

Polystyrene (PS): cic sdn phim quen thude cla PS bao gdm: bao bi thuc phim,
dia. khay dyng thit, ly udng nude, bao bi déng géi sin pham, dé ding nha b&p, hp
dung yogurt... _

Ciic logi nhya khde: nhua hén hgp dudge st dung dé tdi chd thanh loai hat nhia,
ditng dé€ sin xudt cdc mat hing khong yéu ciu khit khe vé dac tinh nhya s dung
nhu ban gh¢ ngoai san, chd diu xe, hang rao... Vi khéng cin phin loai riéng ph
lidu nhya nén cde nhd sdn xudt dé ding thu mua dudce loai phé liéu nay vdi chi phi
thdp. Tuy nhién, cdc loai phé liéu PETE phéi dude tich riéng, vi chung ¢o nhig¢t dé
naong chay cao hon cde logi nhua khic.

2.3.4. Thuy tinh

Cdc loal chai lo da phin duge ngudi din bidn lai cho nhitng ngudi thu mua phé
li¢u, nén CTR thaiy tinh chd y&u 12 mdnh v¥. Hau hét thiy tinh duge ding d& san
xufit ¢de loui chal 1o thiy tinh mdi, mdt phan nhd dung d&€ chd tao bong thiy tinh,
chiit cich dién bing sgi thly tinh, vt lidu ldl dudng va var li€u xdy dung nhu gach,
dd it weong, dd san nhd, bétdong nhe. Trong qud trinh sin Xxudt, mot s& chil phu
gia (nhu cdt, soda, d4 voi) duge trdn thém vao vi ching ¢6 khd nidng lam gidm
nhi¢t d néng chay, do dé Gét kiém duge nidng lugng sdn xudt. Tuy nhién, do cdc
Joai miéng chai thudng bi nhiém ban nén s& dnh hudng dén chi't lugng v mau sic
ctta sdn pham.

Cdc loair ph¢ hidu thiy tinh khong the phin loai theo mau dudge dang dé sin xuit
viit hicu Hir dadng va cde vt liéu xdy dung khdce. Tuy nhién, viée tii sit dung mdnh

I



chai d¢ sdn xudt vat lidu lat dudng ciing gip trd ngai vi chi phi vdn chuyén va sdn
xuit cao. Hon nita, sdn phim mdi nay ciing khéng ¢6 chit lwgng cao hon so véi sdn
phdm sdn xudt tir nguyén liéu ¢d dién.

2.3.5. S5t va thép

Sdt va thép thu hoéi tr CTR do thi chi y&u 13 cde dang lon thi€e va sit phé lidu.
Cic lon thép hodic bao bi thép duge phin loai riéng, ép va déng thanh kién trude khi
chuy€n d€n cdc cd sd tdi ché€. Cidc lon, vé hop ny diu tién dude cdt vun, tao diéu
kién cho qud trinh tdch thye pham thita va gidy nhiin biing qud trinh hiit chiin khong.
Nhom va nhitng kim loai mau khdc dige phin loai bing phudng phdp i tinh.

Thép thu hdi duge lam sach tap chat, khi thi€c biing cich gia nhict trong 10 nung
d€ lam héa hdi thi€e hodce biing qud trinh héa hoc s dung dung dich NaOH vi tdc
nhin oxi hda. Thiée duge thu hoi tr dung dich bing qué trinh dién phin tao thanh
thiée dang théi. Thép da khif thi€c duge dung d€ sdn xuit thép mdi.

2.3.6. Kim loai mau

Nhifng ph€ liéu kim loai mau duge thu hdi tir 48 ding d€ ngoai wdi, dd ding nha
bép, thang x&p... tf chit thdi xiy dung (diy ddng, ming mrdc, ¢i¥a...). Hiu nhu ph&
liéu kim loai mau déu duge 1di ché néu ching duge phin loai va tich cdc tap chat
khic nhu nhua, cao su, vii...

2.3.7. Cao su

Cao su dugce tho hoi d€ tdi ch€ 16p xe, lam nhién lidu va nhua rii dudng, Ciing
nhir cde thanh phin phé liéu khdc, cao su sau khi phin loai ciing duge ép thinh kién
d¢ gidm thé tich trude khi chuyén dén ¢o sd téi ché.

2.4, KHOI LUGNG CHAT THAI RAN
2.4.1. TAm quan trong clia viéc xdc dinh khdi lugng chat thii rin

Xic dinh khdi hugng CTR phdt sinh va thu gom 1a mét trong nhitng diém quan
trong cta viée quin Iy CTR. Nhitng s0 liéu vé tdng khdi lugng CTR phit sinh cling
nhw khii lugng CTR thu hdi (d€ tudn hoan) dude sit dung dé:

Hoach dinh hodc ddnh gid k€1 qud cda chuong trinh thu hdi, tdi ch€, win hoan
vit liéu.

Thi€'t k&€ vdc phuong tién, thi€t bi van chuyén va xtt ly CTR.

Vi du: Viée thi€t k&€ cdc xe chuyén ding d€ thu gom CTR di phin loai tai ngudn
phu thude vao khoi lugng cda cdc thanh phdn chdt thdi riéng biét. Kich thude clia
cde phudng tién phu thudc vao khdi lugng chat thdi duge thu gom. Tuagng wr, kich
thude cida béi rde cling phu thudce vao lugng CTR con lai sau khi tdi sinh.

2.4.2. Cac phuong phidp xdc dinh khéi lugng chat thai rin

Cdc phuong phdp thutng dudge sit dung d€ ude lugng khi lugng CTR:

- Phin tich khéi lugng - the tich

- bém i
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- Cén biing vt chat.

Cic phuong phdp nay khong tiéu bi€u cho tit ¢i cdc trudng hop ma phii 4p dung
thy theo trudng hap cu thé,

Cdc don vi thuding duge st dung d€ bi€u dién khai lugng CTR:

- Khu vye din cuf va thudng mai: kg/(ngudi.ngay).

- Khu vige ¢ong nghiép: kg/tan sdn pham; kg/ca.

- Khu vue ndng nghiép: kg/tdn sdn phim tho.

1. Phuong phap khoi lugng - thé tich

Trong phuung phdp nay, khéi lugng hodce thé tich (hodc ¢ khdi lugng vi thé tich)
cia CTR duge xdc dinh d¢ tinh todn khéi lugng clia né. Phudng phap do thé tich
thudng ¢ do sai sO cao.

Vi du: 1Im® CTR x8p (khong nén) s& ¢6 khéi lugng nhd hon 1m® CTR dude nén
chit trong xe thu gom, va khdi lugng ciing khdc so v6i CTR dudc nén rit chat & bai
chon 1&p. Vi viy, né€u do bling thé tich thi k&t qui phai dude bdo cdo kém theo mic
d9 nén cia chat thii hay khoi lugng riéng clda né & didu kién nghién citu.

Lugng CTR nén duge bi€u di&n bing phudng phap cin khdi lugng, Khéi lugng 1a
cd s nghién cfu chinh xdc nhdt bdi vi trong tdi cda xe c¢hd rdc ¢ thé cin true tép
vdi bat ky mitc d nén chit nao cia CTR. Nhitng s6 liéu vé khdi lugng rat cin thiét
trong tinh todn vin chuyén bdi vi khdi lugng CTR van chuyén bi han ché bdi tai
trong cho phép cta true 19 giao thdéng. Mit khic, phuong phdp xdc dinh c¢a thé tich
va khéi lugng ciing rdt quan trong trong tinh todn thigt k&€ cdng sudt bii chon 14p,
cde sO liéu duge thu thip trong khodng thisi gian dai bing cdch can va do thé tich xc
thu gom.

2. Phuong phip dém t3i

Trong phudng phdp nay, s6 lugng xe thu gom, dic diém va tinh chi't clia chil thai
twong tng (loai chat thii, thé tich udc lugng) dude ghi nhin trong sudt mot thai gian
dai. Kh&i fugng chit thdi phdt sinh trong thdi gian khio sdt (goi la khéT luong don vi)
s€ dudc tinh todn biing cdch st dung cdc 8 liéu thu thap tai khu vuc nghién cfu va
cdc s0 liéu da bift irude,

3. Phuvng phip cin bing vat chit

by la phuong phdp cho két qud chinh xdc nhdt, dp dung cho titng ngudn phat
sinh riéng 1€ nhu cdc hd din cu, nhad mdy, cling nhu cho khu cdng nghiép va khu
thitdgng mai. Phuang phdp nay sé cho nbitng d liéu ddng tin cdy cho chudng trinh
quin ly CTR. Cic budc thue hién nhu sau:

Bue 1: Hinh thanh mdt hp gidi han nghién citu. Pay 14 mot bude quan trong bdi
vi trong nhiéu trudng hgp, khi lva chon gidi han hé théng phit sinh CTR thich hgp sé&
dua d€n cdch tinh todn don gidn.

Budc 2: Nhin dién tdt cd céc hoat dfng phdt sinh CTR xay ra bén trong hé thdng
nghién ciu.
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Buge 3: Xde dinh 8¢ dd phit sinh CTR lién quan dén cdc hoat dong nhin dién &
budc 2.

Bugc 4: St dung cdc mdi quan hé todn hoc d€ xdc dinh CTR phit sinh, thu gom
va luu triy.

Phuang trinh cin bing khdi lugng vat chdt duge bi€u hién biing cdc cong thic.

- Dang tdng quat
Khéi lugng chit

Khoi lugng Khoi fugng vt chat Khoi lugng val v . E
; e - oy el N thai phdt sinh
vat chat tich di viio hé thdng chit di ra khoi hé n
T = n A _ - ) _ trong hé& théne
luy bén trong {(nguyln + nhién thong (san phim (C‘T}i + khi thai
hé thong li¢u diu vao) vit lidu dau ra)

+ nudce thii)
- Dang don gidn

Tich ldy = vado — ra — chat thdi
- Biéu dién dudi dang todn hoc

dM

. sz\"dU ZNlrzz ($)r\v
dt

trong dao:

aM Ny o

il toc do tich Gy vit chat bén trong hé thong nghién cttu (kg/ngay, tin/ngay)

>M,;, - téng Iugng vit liéu di vio hé thdng nghién citu (kg/ngay)

2M,, - tong lugng vit li¢u di ra hé thdng nghién cttu (kg/ngdy)

ty - tde dd phat sinh chdt thdi (kg/ngay).

Trong moOt $& qud trinh chuyén héa sinh hoc, vi du: qud trinh san xudt phan
Compost, khGi lugng ciia chd't hitu ¢d sé gidm xuﬁhg, nén sG hang ry, s& 13 gid trj dm.
Khi viét phuong trinh cin bing khdi lern;, thi t&¢ dO phdt sinh ludn Judn duge viét la
s& hang duong.

Trong thuc t&, khi dp dung phuong trinh cin biing vit chi't khé khin gip phai la
viéce xdc dinh tat ed cdc khdi lugng vat liéu vao va ra clia hé théng nghién ciu.

Vidy 2.1. Ubc tinh Jugng chit thidi phat sinh binh quén trén diu ngudi ur khu din
cuf theo cde do liéu sau:

- Khu dan cu gdm 1.500 ho dan

- M&i ho dian gdm 6 nhan khiu

- Thai gian 6€n hanh gidm sit1a 7 ngay

- Tong s& xe ép ric: 9 X

- Thé tich mot xe ép rac: 15m”

- Téng s6 xe ddy tay: 20 xe

- Thé tich xe 4y tay: 0,75m’

- Biét riing khéi lugng riéng cia ric rén xe ép réc 1a BU(JkghnR vi xe diy tay [a
100kg/m®.
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Gidi:
Xar. dinh Iugng CTR thu gom trong 1 tuin tai khu dan cu

Phudng m,n | Thé tich (m") Khéi lugng riéng (kg/m’ ! Khéi lugng (kg) —\
" Xe ép ric 15 300 40.500
Xu day lay 0,75 100 1.500
Tﬁngsﬁ,kghuﬁn | 42.000 ‘

Xdc dinh lugng rdc phit sinh tinh rén ddu ngudi:
42.000kg/ win
1.500x 6 x Tngay/tuin

= 0,67 kg/(ngudi.ngay)

Vi du 2.2, Udc tinh lugng chat thii phdt sinh dya vao cin biing vit chat:

MGt nha may ché bién db ‘nop nhap 12 (An nguyén lidu tho d€ sén xudt, 5 tdn can
dé chifa cdc sdn phdm, 0,5 tdn gidy cacton dé lam thiing chiia cdc sidn pham va 0,3
tin cic loai nguyén liéu khic.

Trong s0 12 tin nguyén liéu thd thi lugng sdn phim duge ché bign 1a 10 tan; 1,2
tin phé& thdi duge st dung lam thdc dn gia sie va 0.8 tan dudc thdi bd vao hé thing
XU 1y nuGe than.

Trong s6 5 tdn can duge nhidp vio nha mdy thi 4 tdn dude luu triy trong kho dé€ sit
dung, phin con lai dude st dung dé déng hop; trong sO can duge st dung ¢6 3% bi
hdng vi duge tach riéng dé 1di ché.

Lugng gidy cacton nhip vdo nha mdy duge st dung hét, trong s do cd 5% bi
héng va dude tach riéng dé tii ché.

Trong s6 cic loai nguyén li¢u khdc duge nhip vao nha mdy thi 25% duge luu trir
va su dung trong tuong lai; 25% thii bd nhu CTR, 50% con lai 1a hon hdgp cic loat
chilt thai v trong sO d6 ¢ 35% duge dung dé 1di ché, phan con lai duge xem nhu
CTR thai bo.

Thi€1 1ap sd dé cin bing vit li¢u dya vao cde dir kKi€n trén.

Xic dinh lugng chit thdi phét sinh khi sdn xudt ! tdn sén pham,

Giai:

I- Pdu vao cita nha mdy sin xudt db hép gém:

- 12 tdn nguyén li¢u thd

- 51an can

- 0.5 tin gidy cacton

- 0,3 1dn cdc loai nguyén liéu khic.

2- Cic dong ludn chuyén trong qud trink sdn xudt

a) 10 10 sin phim duge sin xudl; 1,2 tdn duge lam thie dn gia siic; 0,8 tan dude
thii viio hé thdng x1t Iy nude thii.

b) 4 tan can duge ou it rone kho; 1 tdn dude st dung ad dong hop; 3% trong sO
ducge st dung bl hdng va dude dung dé 141 che,

¢y (L5 tin cacton ducge sit dung vi 5% trong s§ duge sit dung bi hong vi dem di
tiai ¢hé.
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lai

d) 25% cdc loai nguyén liéu khac duge Ivu trit; 25% thai bd nhy 1a CTR; 50% con
la hén hgp cdc loai chit thdi va trong s3 d6 thi 35% dudc dung d€ tdi ché, phan

con lai duge xem nhitf CTR dem di thdi bo.
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3- Xdc dinh 56 lugng cdc dong vit chat

a) Chat thi phdt sinh tif nguyén liéu tho

- Chat thai duge st dung lam thifc 3n gia sdc: 1,2 tan

- Chit thai dwa vao hé thdng xit 1y nudc thai: 12— 10— 1,2 = 0.8 tan
b) Can |

- Can bi hdng va st dung dé tdi ch&: 0,03 (5 - 4) = 0,03 tin

- SU dung d€ déng hop: 1 -0,03 = 0,97 tin

¢) Gidy cacton

- Gidy bi hu hdng va st dung dé tai ché: 0,05 x 0,5 = 0,025 tan
- Gidy dudc s dung dé déng thiing: 0,5 — 0,025 = 0,475 tan

d) Cac loai vit liéu khic

- S8 lugng Iuu trit: 0,25 x 0,3 = 0,075 (&n

- Gidy duoc tai ché: 0,5 x 0,35 x 0,3 = 0,053 tdn

- Hbn hgp chat thdi: (0,3 - 0,075 ~ 0,053) = 0,172 tan

e) Téng khdi lwgng san phdm: 10 + 0,97 + 0,475 = 11,445 tan
) Tf;ng khoi lugng vit liéu luu trit: 4 + 0,075 =4,075 tin

4- Chudin bi bing can bdng vat lidu

a) Tong khdi luong cac vat héu luu uff = vit liéu vao — vét li¢u ra — chat that phit sinh
b} Cin bing vat liéu

- Vatli¢u luu trit = (4 + 0,075) tin = 4.075 tan

- Vitliéu ddu vao = (12 + 5,0 + 0,5 + 0,3) tan = 17,8 tAn
-Vitliéuddura= (10+1,.2+ 0,97 +0,03+ 0,475 +0,025 +0,053) = 12,753 (an
- Cha't th3i phdt sinh = (0,8 +0,172) tdn = 0,972 tin

- Ki€m tra can bing vit chit: 17,8 - 12,753 - 0,972 = 4,075

¢) Thi€t 14p s do can bing vat liéu

C w{ - 11,445 tdn san pha‘im.
- 12 tn nguyén ligu the . 20 nhé thai 14
v cag yean lie Vat chét huu tr -1.2 tarl phé thg_l iarg TAGS
-0,518n giz‘i'y carton frong hé théing - o8 tal} can ta Ch'? hé&

0.3 t8n cac loai vat lieu khéc 4,975 3n 1 o cnon e
-4, Al val lig - w1 - 0,053 tan cac loai vat ligu khac

tai ché
1 ]
0,8 tdn chat thai dua - 0,172 tén hdn hop
a0 hé thdng xit Iy nuac thai chat thai rin




5- Xdc dinh luong chdt thdi phdt sinh khi sdn xudt 1 1dn sdn phdm
a) Vit liéu tdi ch€ = (1,2 + 0,03 + 0,025 +0,053) tdn /11,445 tdn sdn phim
=0,11 (t&n vat liéu tdi ché/tan san pham)
b) H6n hgp CTR phit sinh = (0,8 + 0,172) tin CTR/11,445 tin sdn phim
= 0,08 (1dn CTR/tdn sin phim)

2.5. CAC YEU TO ANH HUGNG PEN KHOI LUGNG CHAT THAI RAN

Cdc y&u t6 dnh hudng dén khdi ltgng CTR bao gom:

- Cdc hoat dong gidm thi€u tai ngudn va t4i sinh.

- Ludt phdp va thdi dd chap hanh ludt phdp cia ngudi din.

- Cdc yéu td dia 1y tr nhién va cdc y&u 6 khdc.

2.5.1. Anh hudng ctia cdc hoat dong gidm thi€u tai ngudn va tdi sinh

Giﬁm thi€u tai ngudn déng vai trd v6 cling quan trong trong quin ly CTR, vi gidm
thi€u tai ngudn ddng nghia vai gidm thiéu mét lugng ddng ké CTR. Trong sén xuét,
gidm thi€u CTR duge thyc hién xuyén sudt tir khiu thi€t k&, sin xudt va déng goi
sdn phdm nhim gidm d€n muc t8i thi€u viéc st dung héa chit doe hai, nguyén
nhién li¢u diu vao ciing nhif tao ra sdn phim cé thdi gian si dung Yau hon.

Gidm thi€u tai ngudn cd th€ thye hién tai cdc hé gia dinh, khu thuong mai hay -
khl.‘{ cOng nghiép, thong qua khuynh hqm’mg mua mat céch\chon loc va tdi st dung sdn
phim -‘vﬁt liéu. Hi€n nay, giam thiéu chat thz’ii ta}i ngudn chuta dugce thuc hién mdt
cdch dong bd va nghi€m ngdt, nén kho ¢6 thé k€t ludn chinh xde duge dnh hudng
thue sy cfia chuong trinh nay dén t6ng lugng chat thdi sinh ra. Tuy nhién, gidm thiéu
chit thdi tai ngudn s€ trd thinh yéu 1§ quan trong trong viéc giam khdi lugng chit
thiii trong trong lai.

Sau ddy 12 mdt vai cdch ¢ thé dp dung nhim muyc dich lam giam CTR tai ngudn:

- Gidm phin bao bi khéng cin thi€t hay thira

- Phiit tri€n va sit dung cdc sdn phim bén, sin phim ¢6 kha ning phuc hdi cao hon

- Thay thé€ cdc siin pham chi sit dung mot lan biing cdc sin phim c6 thé tai sit
dung (vi du céc loai dao, nia, dia c6 thé tdi si dung, cdc loai thitng chifa ¢6 thé st
dung lai...)

- St dung ti€1 kiém nguyén liéu (vi du: gidy photocopy hai mit)

- Gia ting cdc sdn pham sit dung vit liéu tdi sinh _

- Phdt trién cac chinh sdch khuy€n khich cdc nha sdn xudt gidm thiéu chit thii.

Chudng trinh tdi ché thich hgp, hiéu qua cho phép gidm ddng k€ lugng CTR.
2.5.2. Anh hu@ng ctia luat phdp va thdi do ciia ¢dng chiing

Thdi d3, quan diém ciia quin chiing. Khai lugng CTR phdt sinh sé gidm ddng ké
néu ngudi din bing long va sin sang thay d6i y mudn ¢4 nhin, tip qudn va cich
song cua ho dé€ duy tri va bdo vé tai nguyén thién nhién; déng thdi gidm gdnh nang
kinh t€. Diéu nay ¢6 ¥ nghia quan trong trong céng tic quin 1y CTR. Chudng trinh
gido dyc thuding xuyén 1a ¢d sd dé din dén sy thay ddi thdi 46 clia cong ching.
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Ludt phdp. YEU 18 quan trong nhat dnh hudng dén sy phat sinh khdi Iugng CTR 1a
viée ban hanh cdc ludt 1€, quy dinh lién quan dén viéc st dung cdc vatJidu va dé bod
ph€& thii... Vi du: quy dinh vé cdc loai vt liéu lam thiing chda vi bao bi... Chinh
nhitag quy dinh ndy khuy@n khich viéc mua va sir dung lai cdc loai chai, lo chira...
2.5.3. Anh hudng clia cdc yéu to dia 19, ty nhién va cdc yéu to khac

Cdc yéu t0 ty nhién dnh hudng dén CTR bao gdm:

L Vitridialy

Vi i dia ly khdng nhitng dnh hudng dén khoi luong chit thii phat sinh, ma con dén
thdi gian phdt sinh c¢hat thdi. Vi du: 8¢ do phit sinh rdc vudn khong gidng nhau &
nhitng ving ¢d khi hiu khdc nhau. Mién Nam nudc ta ¢d khi hiu Am dp va mia niing
diti han so vdi mién Bic, khdi lugng va thdi gian phdt sinh rdc viedin thugsng nhi¢u hon.

2. Thoi tiét

Khoi lugng phit sinh CTR phu thude rat nhiéu vao thai GEL Vi du: vao mia he (8
cic nude On ddi) CTR 1a thye phdm thirta chifa nhi¢u rau va trdi cdy.

Ngoai ra, khoi lugng chat thai thu gom va can x{t 1y con phu thudce vao:

3. Tdn suit thu gom chit thar

Cang ¢6 nhiéu dich vu thu gom, cing nhiéu CTR dude thu gom, nhung diéu do
khdng ¢6 nghia 13 to¢ d6 phdtsinh CTR ciing ting theo.

4. Pidc diém ciia khu vae phuc vu

Tinh dac tht cta khu vire phue vu dnh hudng nhiéu dén 10¢ dd phidt sinh CTR
trong khu vue. Vi dyu: (16c do phdt sinh ¢hdi thdi tinh theo dau ngusi & khu vire ngudsi
gidu thudng nhidu hdn so vadi khu vue ngudsi nghéo.

Riéng rdc vudn, ngodi cdac y&€u (8 néu (rén, (8¢ do phdt thdi con phy thude dién
tich dit vi tin sudt thay doi cinh quan khu vife.

2.5.4. Cdc phuong phap dy biao khéi lugng CTR phat sinh trong tuong lai

D bdo khdi fugng rac phit sinh trong Wwiong 1ai 1a van d¢ cin thi€t va quan trong
dé ¢6 k& hoach diu wr cho viée thu gom, viin chuyén rac mot cdch hidu qud va hop ly.

Khai tuigng rdc thidi phdt sinh trong twdng lai ciia mot khu vie duge du bido dua
(rén 3 ciin cr sau:

- SO dan va ty 18 ting dan s8

- Ty 1& phin trim (%) din cu duge phuc vu

- Khéi lugng rdce thdi binh quin dau ngudi theo mdc thu nhap

1. Dir bido theo sé din va ty 1¢ ting din sé

Theo edch nay, ¢in ¢ theo dan $§ clia khu vue nghién ciu hidn tai, k¢t hgp véi
md hinh todn hoe dé du bdo din sd trong nhimg nim tiép theo. T d6 ¢d thé tinh
duge 10ng lugng rac thai phidt sinh hién tai cling nhu trong wong lai cia khu vyc.
Naodi s& din ding ki chinh thie, trong qud trinh tinh todn cong ¢in phdi quan tdm
d&n sO dan khong ding ki va lugng khach vang lai,
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Cong thite todn duge dung dé dy bdo din sd la cong thie Euler cdi ti€n, dudc

bi¢u dién nhyu sau:
Ni =N, +r.N, At

N :u
i+% 2

N, =N +r.N | At

i+l
)
2
trong do:
N; - $8 din ban diu (ngudi)

+

N.,, - 56 din sau mot nim (ngudi)

N | -s0 din sau ntfa nim (ngudi)
1+
2

r - tdc d6 ting rudng (%/mim)
At - thds gian {(niim)

Vi'du 2.3. Dy bdo lugng ric cho TP H Chi Minh, cho ring thanh phd ¢6 khodng
trén mét tri€u ngudi khodng ddng ky chinh thite. Cdn déin s6 dudge du bao theo s& liéu
diéu tra va ty 1& tang: tr 2000 + 2005 12 3,25%/niam, i 2006 + 2013 13 2,85%/nim.
K€t qud tinh todn biing m6 hinh Buler ¢di ti€n trinh bay trong bing 2.4.

Bang 2.4. Din s6 du dodn cia TP HCM dé&n nim 2013

Nim S& dan dang ky SG6 din khong dang ky Téng cong
' (triéu ngyoi) (triéu nguds) (triéu ngudi)

2000 5.20 1.57 6.77
2001 5,37 1,59 6,96
2002 5,55 1,61 7.16
2003 5,71 1,64 7,35
2004 5,90 1,66 7.57
2005 6,09 1,68 7,78
2006 6,25 1,71 7.97
2007 6,42 1,74 8,16
2008 6.64 1,76 8,41
2009 6.81 1.7 8,61
2010 6,99 1.81 8,81
2011 7,18 1,84 9,02
2012 7,36 1,87 9,24

| 2013 | 7,67 1,90 9,57
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Cdc k&t qud nghién clfu trén thé gidi cho thiy, khoi luong rdc thai do thi va mife thu
nhdp binh quan ¢6 sy lién quan twdng ddi chit ché va duge trinh bay trong bang 2.5.

Bang 2.5. Su tuong quan giita khdi lugng CTR va mifc thu nhdp binh quan

Mitc thu nhip Trun.g binh Trung hmh rac thai | S8 nlr(')'f:
i GDP/ngudsi/mam (USD) (kgmgutiingay) trong nhom
Thip 360 0,53 51
Trung binh thip 1590 0,63 39
Trung binh cao 4640 0,71 16
Cao 23420 1,20 24
Trung binh toan thé gici 4470 0,67 120

Nguén: Céng ty Tu vén NORCONSULT

Theo thng ké, thu nhdp trén ddu ngudi hién nay tai Thanh phd H Chi Minh vao
khodng 1.300USD (nam 2000). Dya vio bdng trén, khéi lugng CTR trong tng do
mét ngudi thdi ra trung binh trong mot ngay 1a 0,63kg/mgudi/ngay. Trién vong phit
tri€n kinh t€ cia Thanh phd HS Chi Minh dy bdo ¢6 thé dat mitc tang trudng tY
10 + 12%/nam, mifc thu nhip trén ddu ngudi cla thanh phd dy dodn ¢6 thé dat wén
4.000U8D vao nidm 2013, tong tng vdi mide thdi bd CTR 14 0,7 1kg/ngudi/ngdy.

Bang 2.6. Khoi lugng rac thdi phdt sinh cin ¢ trén dan sd
va lugng rdc thai binh quin diu ngudi theo thu nhip

Nim T8ng cong Khoi lugng binh quan ddu ngudi Téng klhﬁ'i lugng rdc
(tr. ngudi) (kg/mgudi.ngay} (tAin/nim)*
2000 6,77 0,617 4177,09
2001 6,96 0,625 4350
2002 7,16 0,632 4525,12
2003 7.35 0,640 4704
2004 7,57 0,647 4897,79
2005 7,78 0,655 50959
2006 7,97 0,662 5276,14
2007 8,16 0,670 5467,2
2008 8,41 0,677 5693,57
2009 8,61 0,085 5897,85
2010 8,81 0,692 6096,52
2011 9,02 0,700 6314
2012 0,24 0,707 6532,68
2013 9,57 0,715 6842,55
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Véi toan bd nhitng dif liéu trén, cé thé dy dodn khdi lugng CTR cda TP d€n ndm
2013 v4i s§ dan wfong dng trong bdng 2.4, ta ¢6 bang két qua khdi lugng du bdo
trong bang 2.6,

2. Phuong phdp du’ bio khél lugng thii dia trén din s6 duoc phuc vu

Vi phuong phdp ndy, cin ¢ trén % din s8 dang dugc phuc vu bdi dich vu thu
gom rdc hién tai va tOng lugng rdc thai thu gom dugc, ta cd thé tinh todn téng lugng
rac thdi trong 5, 10, hodc 15, 20 nim nita cda khu vuc, dua trén muc tiéu di dé ra
cla khu vife 6 vé % sd din dude phuc vu dich vu nay cho mdc thdi gian twong Gng.

Vi dir 2.4. Tai TP. HCM, theo thdng k€ hién nay xdp xi 80% tdng s din duge
phuc vu 18y rdc. Muc tiéu trong nhitng nim t6i 13 s& ddm bdo thu gom 90% khoi
lugng rdc (hay ty 1€ s& din duge nhdn dich vu thu gom rdc 14 90%). Nhu viy, két
hdp vdi tdi lugng thai binh quan dau ngudi cla thanh phd, ta ¢d thé tinh duge téng
khéi lugng rdc phdt sinh d&€n nim 2013 ctia thanh phd nhu sau:

Bang 2.7. Dy bdo khéi lugng CTR phét sinh & TP. HCM

Nim Din s6 hirdr}g dich vu Trung b‘ln\h. réc\ thdi Kll()'i lm:;ing

(ngudi) (kg/nguwdimgay) (tdn/ngay)
2000 5.076.992 (75%) 0,617 3135
2001 5.223.393 (75%) 0,625 3265
2002 3.374.308 (75%) 0,632 3399
2003 5 882 400 (80%) 0,640 3765
2004 6 502 940 (80%) 0,647 3919
2005 6.228.753 (80%) 0,655 4080
2006 6.375.856 (80%) 0,662 4224
2007 6.526.560 (80%) 0,670 : 4373
2008 7.148.500 (85%) 0,677 4843
2009 7.317.867 (85%) 0,685 5013
2010 7.491.391 (85%) 0,692 5188
2011 | 7.669.175 (85%) 0,700 | 5368
2012 7.851.327 (85%) 0,707 3555
[ 2013 8.613.000 (90%) 0,715 6158

Nhu vay, k€t qud cd sy sai léch gifta 2 phuong phdp tinh, do tén thuc t€, cdc s8
liéu vé din s khong mang tinh chinh xdc tuyét doi. Nhung viéc du bdo mang tinh
udc lugng nhy trén mang mdt ¥ nghia vd clng quan trong cho cdc k& hoach va
chudng trinh qudn 1y va xi ly CTR.
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2.6. TINH CHAT CUA CHAT THAI RAN
2.6.1. Tinh chat vat Iy clia chdt thai rin

Nhitng tinh c¢hat vit ly quan treng nhit cGa CTR dé thi 13 khéi lugng riéng, do
Am, kich thudc, cap phdi hat, khd nang giif 4m thuc t& va d6 x&p ctia CTR. Trong dé,
khoi lugng riéng va do 4m 12 hai tinh chdt duge quan tim nhi't trong ¢dng tdc quin
Iy CTR d§ thi.

1. Khé? lupng riéng

Khéi ltgng riéng duge hi€u 13 khai lugng CTR trén mot don vi thé tich (kg/m’).
Khéi lugng riéng cta CTR thay ddi tiy thude vio trang thdi cda ching nhu: x8p,
chita trong cdc thung chita (container), khong nén, nén... Khi bao cdo 4if liéu vé
khoi lugng hay thé tich CTR, phdi chd thich trang thdi cda ¢dc miu rdc mot cich
rd rang vi khdi lugng riéng dugce sit dung dé udc luong tong khéi luong va thé tich
rdc cdn phdi qudn 1y. _

Khdi lugng riéng thay déi phu thude vao nhiéu y&u t& nhu: Vi tri dia 1y, mba trong
nam, thii gian luu git chat thdi. Do d6, cin phdi thin trong khi lua chon gid tri thict
k€. Khdi lugng riéng cda chat thii do thi dao dong trong khodng 180 + 400kg/m”, dién
hinh khodng 300kg/m®.

Phuong phdp xdc dinh khéi lugng riéng cia CTR:

Miu CTR durg d€ xdc dinh khéi lugng riéng ¢ thé tich khodng 500 lit sau khi
xdo tron déu biing k§ thudt “mdt phdn 1. Cdc bude tién hanh nhu sau:

I. B4 nhe miu CTR vao thiing thi nghiém ¢ thé tich di bift (16t nhit 12 thung ¢é
thé tich 100 lit) cho d&n khi chi't thdi day dén miéng thang.

2. Ning thiing 1&n cdch mat san khodng 30cm va thi rai tr do xudng 4 lin.

3. D6 nhe miu CTR vao thiing thi nghidm dé€ bl vao phin-chit thai di nén xudng.

4. Cin va ghi khéi lugng cda ¢i vo thang thi nghiém va CTR.

5. Trir khoi ltgng can duge & trén cho khéi Juong cda vé thiing thi nghiém ta duge
khoi ludgng ctia CTR thi nghiém.

6. Chia khdi lugng CTR cho thé tich cta thiing thi nghiém ta duge khoi lugng
riéng cia CTR.

7. Lap lai thi nghiém it nhit 2 1an va ldy gid tri trung binh.

2 P6 dim

D6 dm cta CTR dudce xdc dinh biing mot trong hai phuong phdp sau: Phuong phdp
khoi lugng u6t va phuong phap khdi lugng khé cita CTR.

- Theo phudang phdp khéi lwgng wét: d§ Am tinh theo khéi lugng udt cla vt liéu
fa kh higng mude ¢6 rong 100 kg rdc wdt,

- Theo phudng phdp khdi lugng khd: dd Am tinh theo khéi lugng kho cta vit lidu
la phan trim khoi ligng nude ¢6 trong 100 kg ric khé.
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Béng 2.8. D6 4m ciia cdc thanh phin trong

CTR d6 thi

STT Thanh phin Do dm (% khoi lugng)
R Chét hitu co -
I Thuc pham thira 70
2 Gidy 6
3 Gid'y cacton 5
4 Nhua 2
5 Vil vun 10
B 6 Cao su 2
g Da 10
8 Réc virdn 60 o
9 Gd 20
0 | Chatveco
[ | Thiy tinh 2
2 Can thifc 3
3 .?\_fhﬁm 2
4 Kim loai khic 3
5. But, tro B
Nguén: [1]

Phuong phdp khoi lugng udt duge sit dung phd bién trong linh vuc quin ly CTR.
PG dm theo phudng phip khdi lwgng udt dude tinh nhy sau:

_w-—d

% 100

w
trong do:

a - d6 am, % khéi lugng

w - khdi lugng miu ban diu, kg

d - khai fugng mau sau khi sy kho & 105°C, kg

Bang 2.9. % khoi lugng vdt trong chit thai sinh hoat

tai TP. H5 Chi Minh

(2.1)

STT Thinh phin % Khoi lwgng wdt
| | Chathitu ¢d d& phiin hay 62.24
2 Gidy cdc loai .59
3y Tl xdch, que tre, gid rdch 4.25
4 i Nhua, cao su, da 0,46
5| Vésd, oo 0,50
6 ! Thiy tinh 0,02
7 . Pdsdi, sinh sit 16,40
8 ¢ Kim loai 0,27
9 i Tapchdt dudng kinh 10 mm (rd xudng 15,27
; " Tdng cong 100,00

Nguan: Céng ty Dich vu Méi truong dé thi TP. Hé Chi Minh
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Vi du 2.5 Udc tinh d6 Am (%) cha CTR t khu do thi khi bi€t thanh phan khdi
lugng va d6 A&m trong bing 2.9. :

Gidi

I. Thi€t 1p béng tinh dua vao dit lidu va cong thite 2.1:
2. Xdc dinh d6 4m clia chit thai s dung ¢ong thie 2.1:

Thanh phan

% khdi lugng

Pé am,

Khéi lugng kho

D6 Am clia miu CTR(%) =

3. Kich thuoe hat

x100=21,2%

{% khoi lugng) (kg)
Chdt hizu cot

Thyc pham thira 9,0 70 2,7
Gidy 34,0 6 32,0
Gidy cacton 6,0 5 5.7
Nhua 7.0 2 6,9
Vaivun 2,0 10 1,8
Cao su 0,5 2 0,5
B Y 0,5 10 0.4
Chdt thil trong vuon 18,5 60 7.4
Go 2,0 20 1,6

Chdt v cu
Thity tinh 8,0 2 7.8
Can thiéc 6,0 3 5.8
Nhom 0.5 2 0,5
Kim loai khdc 3.0 3 2.9
Bui, tro 3.0 8 2.8
Téng cong 100,0 78,8

100-78,8

Kich thude va cdp phoi hat cla cde thanh phin trong CTR déng vai tro rat quan

trong trong viéce tinh todn va thi€t k&€ cdc phudng tién cd khi trong thu héi vit lidu

[l

dice bict la sing loc phin loai CTR bing mdy hodc bing phudng phép tir. Kich thude
clia titng thanh phdn CTR ¢6 thé xde dinh bing mdt hoic nhiéu phuong phép

nhu sau:
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S. =(Ixw)'/? (2.5)
S. = (Ixwxh)"* (2.6)

trong do6;

S, - kich thutde trung binh cda cdc thanh phin

{ - chiéu dai, mm

w - chiéu rong, mm

h - chi¢u cao, mm.

Khi su dung cdc phuong phdp khdc nhau thi k&t qud sé& ¢4 sy sai 1éch. Do dé, thy
thuGe vao hinh ding, kich thude ctia CTR ma ta chon phueng phédp do ludng cho phir
hgp. Vi du: Ngudi ta thugng tinh todn kich thude cadp phdi hat cGa lon nhom, lon
thi€e, thdy tinh theo phuang trinh (2.5).

4. Kha ning gi? nude thuc té

Khd ning gir nude thye € cda CTR 1A toan bd khdi lugng nude ¢ thé git lai
trong mau chat thii dudi tdc dung cda trong lyc. Khd ning gilt nuée clia CTR 12 mot
chi ti€u quan trong trong viéc tinh todn, xdc dinh kugng nudce 1o ri tir bii rdc. Nude di
vao mau CTR vugt qud khd ning gilf nude s& thodt ra tao thanh nude 1o ri. Kha ning
gilt nudc thye 1€ thay ddi tdy vao lye nén va trang thdi phan hiy ciia CTR. Kha ning
gilt nude cta hdn hgp CTR (khdng nén) tr cde khu din cf va thudng mai dao dong
trong khodng 50 = 60%.

5. D¢ tham (tinh thim) ciia chit thdi rdn di duve nén

Tinh dan nude cta CTR di duge nén 1a mdt tinh chit vét Iy quan trong, chi phéi
va diéu khién sy di chuyén cda cdc chdt 1dng (nude ro 1f, nude ngdni, nude thim) va
chat khi bén trong bii rdc. Hé s tham dugc tinh nhy sau:

K=cd® L=k L Q2.7)
TR
trong do:

K - hé & thim, m%/s

C - hiing s0 khong thif nguyén

d - kich thudc trung binh ciia cdc 16 rong trong ric, m

y - trong lugng riéng chia nude, kg.m/s”

i - A6 nhdt d¢dng hoc cla nudc, Pa.s

k - d6 tham riéng, m’.

Do thim riéng k = Cd? phy thude chd y&u vao tinh chdt cda CTR bao gdm: sy
phin bd kich thude cdce 6 rOng, bé mit riéng, tinh gdc canh, do réng. Gid tri dién
hinh cho dd thdm riéng ddi vdi CTR dudc nén trong bii ric nim trong khodng
1072107 "*m*/s theo phuong ding va khodng 107 "““m¥s theo phudng ngang.
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2.6.2. Tinh chat héa hoc elia chat thai rin

Cic thong tin vé thanh phin héa hoc cdc vit chit ciu tao nén CTR déng vai trd
rit quan trong trong viéc dinh gid, lua chon phuong phdp x( 1y va tdi sinh chat théi.
Vi dy: khd ndng d6t chdy CTR ty thudc vao thanh phin héa hoc ciia né. Néu CTR
dirge st dung lam nhién li¢u cho qud trinh dot thi 4 tiéu chi phén tich héa hoc quan
trong nhat la:

- Phén tich gin ding - so bd (xdc dinh s¢ bd ham lugng chit hitu cd)

- Diém néng chdy cia tro.

- Phén tich thanh phdn nguyén 3 CTR

- Nhiét tri cua CTR.

I- Phin tich géan diing - so' bé

Phin tich gin ding - s¢ bd ddi véi cde thianh phin cd thé chiy duge trong CTR
bao gbm cdc thi nghiém sau:

- P6 &m (lugng nude mat di sau khi sdy @ 105°C trong 1 gid)

- Chit dé bay hoi (khdi lugng bi mat khi dem miu CTR di sdy & 105°C trong |
gi¥d nung ¢ nhiét dé 550°C trong 10 kin)

- Cacbhon ¢d dinh: 13 lugng cacbon ¢dn lai sau khi di loai cdc chdt vé cd khdc
khong phdi 1a cacbon trong tro khi nung ¢ 550°C, ham lugng nay thudng chi€m
khodng 5+ 12%, gid tri trung binh 12 7%. Cdc chit vo cd khdc trong tro gdm thiy
tinh, kim loai... P&t v8i CTR do thi, cdc chit vo ¢d ndy chiém khodng 15 + 30%, gia
trl trung binh 1a 20%.

- Tro (khd1 lugng con lai sau khi d6i chdy trong 1o hd).

Phan bay hdi 1a phin cht hitu cd trong CTR. Thong thudng, chat hitu ¢ dao dong
trong khodng 40 + 60%, gid tri trung binh 1a 53%.

2. Piém néng chdy cda tro

BPiém nong chiy ciia tro duge dinh nghia 13 nhiét dd ma tai do tro tao thanh tir
quii trinh d&t chdy chit thdi bi ndng chdy va k€t dinh tao thanh dang rfn (xi). Nhiét
dd nong chdy ddc trung d61 vaoi xi 1 qud trinh d61 CTR dao ddng trong khodng tir
1100 = 1200°C.

3. Phan tich thinh phin nguyén 6 tao thanh chat thii rin

Phin tich thanh phan nguyén t tgo thanh CTR chit y&u 3 xde dinh phin tram
(%) cta cde nguyén t6 C, H, O, N, S va tro. Trong sudt qud trinh d3t CTR sé& phat
sinh ¢d¢ hap chit Clo hoa, nén phin tich cudi cling thuding bao gdm ¢ phin tich xdc
dinh cdc halogen. K&t qud phin tich cudi cing duge st dung d€ mo ti cdce thanh
phiin héa hoe cta chit hitu co trong CTR. K&t qui phén tich con dong vai trd vt
yuan trong trong viée xde dinh ¥ s C/N nhiim ddnh gid CTR ¢4 thich hop cho qud
trinh chuyén héa sinh hoc hay khong. Thanh phin CTR do thi duge trinh biy trong
¢dc bing 2.10.
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Bang 2.10. Thanh phin nguyén 18 ctia CTR db thi

Phin trdm khoi lwdog tinh theo ¢hil khé

Thinh phan Cachon | Hydro Oxy Nits Luu huynh Tro
Chdt hitu cor
Thurc pham thira 48,0 6.4 37.6 2.6 0,4 5.0
Gidy 4335 6.0 440 0.3 0,2 6,0
Gidy cacton 44.0 5,9 44 .6 (L3 2 5.0
Nhura 6i).0) 7,2 228 - - 10,0
Vil vun 55,0 6,0 31,2 4.6 0,15 25
Caosu 78,0 10,0 - 2.0 10,0
" Da 60,0 8.0 11,6 1410 0.4 10,0
- Ride vuon 478 6.0 0 0 34 0.3 4.5
- Gd 49,5 6,0 42,7 0,2 0.2 1,3
Chatvo co
. Thiy tinh 0.5 0.1 0,4 < {1 - 9s.,9
| Kim loai 4.5 0.6 4,3 <01 | - 90.5
| Bui. uro 26,3 3.0 2,0 05 | 02 68,0

Ngudn: 1]

Bing 2.11. Thanh phin héa hoe, ham lugng tro va nhict tri cda

mOt s& thanh phin rdc trong rdc d6 thi tai TP H& Chi Minh

| TT ! Thaoh phin S H 0 N S Tro Nhi¢t tri (kcalz’kg_i_
. ?Thl.ft.‘ phi‘fm : 36,2 4.8 28.9 2.4 0,3 12,8 4.675
2 Gy | 405 | 56 | 312 ] 03 | 02 | 83 3.905 |
31 B | 404 | 54 | 285 o1 | 02 | 105 1.901 |
4 Gh 16,6 | 56 | 244 | 34 | 03 | 09 5.907
S Vi s45 | 65 | 230 02 | o0 | 67 5.860
6 Nhua D204 245 ] 78 | 00 | 00 | 34 11,694
7 Nylon 2301 | 35 | 06 | 00 | 00 | 34 11628
% PU 633 | 63 | 176 | 60 | 01 | 43 6.237
9 Cao su 699 | 469 | 00 | 94 | 02 | 149 8,238
10 Da 00 | 80 | 11,6 | 100 | 04 | 100 4467
I Thiyinhosd | 05 | 00 | 04 | 001 | 00 | 989 00
12 Kim loai a5 | 06 | 43 | o1 | 00 | 905 0.0
13 ¢ Vin phong 243 | 30 [ 40 | 05 | 02 | 680 00
13 I Diuson 669 | 96 | 52 | 20 | 00 | 1623 00

Nguon: VITTEP, 2003
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Vi du 2.6. Xéc dinh thinh phan héa hoc clia mdt miu rdc d6 thi duya vio cdc thong
tin v€ khdi lugng w6t va thanh phin héa hoc duge LhO trong bang 2.8 va bdng 2.10.

Gidi:
1. Tinh kh&i lugng cdc nguyén 16 hda hoce trong CTR khd
X 5 . Thanh phidn héa hoc, g
T KL :
hanh phan udt | KL khoé C T 0 N S Tro
Thuc phgm 9,0 2.7 1,30 0,17 1,02 0,07 | 0,01 0,14
Giay 34,0 32,0 13,92 1,92 14,08 | 0,10 | 0,06 1,92
Giﬁ'y cacton 6,0 5.7 2.51 0,34 2.54 0,02 | 0,01 0,28
Nhua 7,0 6.9 4,14 0,50 1,57 - - 0,69
Vil vun 2,0 1.8 0,99 0,12 0,56 0,08 - 0,05
Cao su 0,5 0,5 039 0,05 - 0,01 - 0,05
Da 0.5 0,4 0,24 0.03 0,03 0,04 - 0,04
Réc vudn 18,5 6,5 3,1 0,39 2,47 0,22 | 0,02 0,29
G 2,0 1,6 0,79 0,10 0,68 - - 0,02
T8ng cong 79,5 58,1 2739 1 362 | 2297 | 0,54 | 0,10 | 348
Khdi lugng nudc: 79,58 - 58,1g =21.4g
2. Tinh khéi lugng cdc nguyén 16 hda hoc 6 trong CTR khd va 6t
R . Khéi lugng, g
h phi
Thanh phin Rac kho Réc wdt
C 27,39 27.39
H 3,62 6,00
O 22,97 41,99
N 0,54 0,54
S 0,10 0,10
Tro 348 3,48
3. Tinh $8 mol cta cdc nguyén 18 trong CTR bd qua phin tro
R Khéi lugng SG mol
Thanh ph N
anf phan nguyén v g/mol Rdc kho Rac wdt
C 12,01 2,280 2,280
H 1,01 3,584 5,940
O 16,00 1,436 2,624
N 14,01 0,038 3,038
S 32,07 0,003 2,003

4. Xdc dinh ty 86 mol va cdng thie hoéa hoc clia CTR ¢6 va khdng ¢6 S, ¢ va

khéng ¢ nudc.

Thinh phan ’ Ti S(ff mol (N=1) _ , Ti sﬂf}’ mol (8§ = ].) _
Rac kho Ric udt Rac khd Ric udt
C 60,0 60,0 760,0 7600
H 04,3 156,3 11947 1980,0
O 37.8 69,1 4787 8747
N 1,0 1,0 12,7 12,7
| S 0,1 0,1 1.0 1,0
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Cong thife héa hoc (bd qua nguyén td S) 1a:

- Radc kho: CggpHogy 3037 8N
- Rac udt: C60‘0H156.3069‘1N

Cong thitc héa hoc (¢é nguyén td S) 1a:

- Rac kho: Cog00H 119470478 7N12.78

- Rac udt: Cre0,0H1980,00874,7N12,75

(Ghi chi: Cong thite héa hoc sau khi tinh todn thudng dude 1am trdn s6).

4, Nhiét tri cia chit thdi rin

Nhiét tri 12 lugng nhiét sinh ra do d&t chdy hoan toin mdt don vi khdi lugng CTR,
¢6 thé dugce xdc dinh bing mét trong cdc phuong phap sau:

- St dung ndi hai c6 thang do nhiét lugng.

- Su dung bom nhiét litgng trong phong thi nghiém.
- Tinh todn theo thanh phan cdc nguyén t hoa hoc.

Do khé khin trong viéc trang bi ndi hdi ¢é thang do, nén hdu hét nhiét trj cia cdc
thanh phan hitu co trong CTR d6 thi déu duge do bing cdch st dung bom nhiét lugng
trong phong thi nghiém. Nhiét tri trung binh vi him ludng chat tro clia mdt s8 thanh

phin trong CTR db thi trinh bay trong bang 2.12.

Bang 2.12. Nhiét tri v ham lugng chat trd cda cdc thinh phan trong CTR d6 thi

Thanh phin

% kl ch&t trd, trung binh
(khodng thay ddi)

Nhi&t tri trung binh, kl/kg

Chett hitu cor

Thuc phiam thita 50(2-8) 4 652
Gidy 6,0(4-8) 16.747.2
Gidy cacton 50(3-6) 16282
Nhira 10,0 (6 -12) 32.564
Vil 25(2-4) 17.445
Cao su 10,0 (8 - 20) 23.260
Da 10,0 (8 - 20) 17.445
Rdc vudin 4,5(2-6) 6.512,8
Go 1,5{0,6-2) 18.608
Chdt vé co
Thiy tinh 98,0 (96 - 99) 139,5625
Lon thi¢e 98,0 (96 - 99) 6978
Nhoém 96,0 (90 - 99) -
Kim loai khic 98,0 (94 - 99) 697.8
Bui, tro 70,0 (60 - 80) 6.978
Nguén: {1}
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Nhi€t tr1 CTR kho dudce tinh tir nhiét tri rdc udt theo cong thite sau:
_ Qlfl'i[ X }‘00

chiy — o (2.8)
Qs =150 2m
Con nhiét tr CTR khong tinh chi't trd tinh nhu sau:
=100
Qkhc"sn_u o Qm“ (29)

100 =% 4m - % tro

Vi'du 2.7. USc tinh nhiét tri cia CTR d6 thi ¢6 thianh phin kh&i lugng nhu trong vi
du 2.5.

Gidi:

K€t qud tinh tdng gid tri nhiét clia 100kg CTR dua vao nhiét tri clia cde thanh
phin CTR (bdng 2.12) trinh by trong bdng sau:

Nhiét lugng ctia cdc thinh phin trong CTR d6 thi.

Thanh phan Khéi lugng, % Nhi¢t tri, kJ/kg Nhict lugng, kI |
Chd't hitu co |
Thue phim thita 90 4.652 41.868,0 |
Gidy 34,0 16,7472 569.404,8 |
Gidy cacton 6,0 16.282 97 692.0 ;
Nhura 7.0 32.564 227.948.0 '
Vii vun 2,0 17.445 | 34.890,0
Cao su 0,5 23.260 11.630,0
Da 0.5 17.445 | 8.722.5
Réic vid 18.5 6.512.,8 120.486.8
Go 2,0 18.608 37.216,0
Chét vé co E
Thiy tinh 8.0 139,5625 ! 1.116,5
Can thidc 6.0 6978 | 4.186,8
Nhdm (0.3 - : -

Kim loai khdc 3.0 697,8 2.093.4
Bui, tro 30 6.978% : 20.934
Tong 100,0 L 1178.188.8

Nhu viy nhiét tri cda CTR la:

1178188,8
= = 11.782(k] /K
Q 100 ( g)
Ngodi ra, nhi¢t trj ¢6 thé tinh gin ding biing ¢éng thite Dulong ¢di tién:
%:145C+610{H2—él—03]+408+101\’ (2.10)
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hodc Q:0,556{145C+610[H2—é()zj+405+lON} kcal/kg (2.11)

trong do:

Q - nhiét try (kcal/kg, ki/kg, 1Bww/lb = 2,326k)/kg = 0,556kcal/kg)

C - % khdi uong cacbon

H - % khoi lugng hydro

O - % khd1 lugng oxy

S - % khdi hrgng liu huynh

N - % khdi lugng nitds.

Vi du 2.8, Udc tinh nhiét tri cia mot Joai CTR ¢6 cdng thite hda hoc {a
Cra0H 19800575N (38 (bao gdm S va nude).

Giais

1. Xdc dinh thanh phin khoi lugng cia cdc nguyén

Thanh phin Sﬁlllr(_)'qng Khéi lAlr(jn‘,g .} K\h(“}'i lLr()’n% ) | % 1l
nguydén (wr/mol nguyén wr cta trng nguyén 16
C 760 12 9.120 36,03
I§ 1980 ; 1 1.98( 7,82
0 875 16 14.000 5530 |
N ,_ 12 14 182 0,72 |
: 5 1 32 32 0,13
. Tong cong 25314 | 100

2. Xdc dinh nhiét trr eda CTR theo ¢dng thite Dulong:
(,556 x [145(36,0) + 6 10{7.8 — 55,3/8) + 40(0,1) + 10(0,7)] = 3209 kecul/kg

Nhdn xét: Vidy 2.7 va 2.8 déu 1a tinh nhiét tri cGa mot loai CTR, nhung theo hai
phitong phédp khdc nhau, Nhiét tri tinh duge & vi du 2.8 cao hon vi chi tinh cho phan
hitu ¢o khong tinh phan tro.
2.6.3. Tinh ¢ha' sinh hoc cda chat thai ran

. Phan hitu ¢o (khong k€ nhua, cao su, da) ctia hiu hét CTR ¢6 the duge phin loai

ve phudang di€n sinh hoc nhu sau:

- Cdc phan ht ¢6 thé hoa tan trong nude nhu: duting, tinh bot, amino axit v nhié¢u
acid hitu cd.

- Bdn xenlulo: cdac sdn pham ngung ety hai dwding 5 va 6 cacbon.

- Xendulo: san phim ngung w cua dudng glucose 6 cacbon,

- Ddu, ma, va sdp: 12 nhitng este cta aleohols v acid béo mach did.

- Lignin: mOt polyme chita cdce vong tham v3i nhom metoxyl (-OCH;3).

- Lignoxenlulo: 13 k¢t hgp cua lignin va xenlulo.

- Prorein: chit tao thanh tir sit k&t hgp chudi cide amino axit.
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V& s8 lugng, lignin 1a mdt trong nhitng thanh phdn quan trong nhat cla thuc vat,
sau xenlulo va hemixenlulo. Ham lugng lignin trong t&€ bdo gd khac nhau vao
khodng 18 + 30% khoi lugng khd, trong cdc loai ¢d thi ty 1& d6 chi€m thidp hon
khodng 10 + 20% khoi lugng kho. Lignin tip trung & mang thd cip cda thanh t€ bao
v 12 phén ¢6 khd niang phin hiy sinh hoc chdm nhat clia thyc vat, ¢6 vai trd nhu
chit lién k€t cdc & bao, do d6 1am ting d6 bén cd hoc cho thanh t&€ bao thye vAt,
ting khé ning chong thim, ngin chin sy thit thodt nudc, cdc tic ddng bén ngoai va
bdo vé& thue vat chdng choi v6i cdc sinh vat giy bénh.

Lignin ¢ thanh phin phic tap va ddng nhat. Suf phite tap & diy khdng phai 1a do
¢6 nhi€u don phan khdc nhau ¢iu tao thinh (cdc don phin co bin déu ta din xuit
cla phenyl propane, chi y&u 1a rugu conuferyl) ma do tinh da dang cla cic hgp
chi't, nhd 46 ma cic don phan dugc lién k&t chit vdi nhau.

Thanh phan ciia lignin gdm khodng 62 + 65% C, 5 + 6% H, nhiéu nhém metoxyl
(-OCH3) va nhiéu nhém hydroxyl (-OH) ty do. O céc loai thuc vat khdc nhau thi ban
chdt cia nhitng nguyén t3 cau tric lignin ciing khdc nhau.

Lignin duge sinh (3ng hgp bdi sy polyme héa céc tién chi't phenylpropanoic. C6
ba loai uén chdt duge phan loai thy theo s htgng nhém metoxyl trén vong thom,
duge md td bing cdc ¢Ong thifc héa hoc sau:

OCH, QCH,
. |
HO C—C—C— HO C—C—C—
(. (N .
OCH;,
Coniferyl alcohol guaiacyi Sinapy! alcohol syringyl

|
HO C—C—C—
(N .
p-coumary! alcoho! (p-hydroxylphenyi)

Lignin ¢ cfu tao v dinh hinh khong tan trong nudc va trong axit vd c¢d. Chi dudi
tac dun;, ciia kiém bisunfitnatri vd H,SOy thi lignin mdi bi phan hiy m6t phin va
chuy€n sang dang hoa tan, Khi phan hdy lignin bing kiém s& tao ra céc axit thom.

Bang 2.13. Thaah phan cdc chit trong dich den do ndu xenluio bing kiém

STT Thanh phan % so véi trong lugng gd
1 Lignin k&t tita 21,6
2 Lacton va axit oxy 18.2
3 Axit acctic 3,2
4 Axit fomic 1,7
5 Rugu metylic 0.4
6 Lignin hda tan 7.0
7 Cdc chdt khong xdc dinh 5,1
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Tinh chit quan trong nhit cia CTR @6 thi 1a hdu hét cic thanh phin hitu ¢o ¢6 thé
dugc chuyén héa sinh hoc thanh khi, cdc chdt hitu cd 8n dinh va cac chit vé cd. Sy
tao mii héi va phit sinh rudi cling lién quan dén tinh d& phén hily cda cic vit lidu
hitu cd trong CTR dd thi chdng han nhu rdc thuc phim.

1. Khd ning phén hiy sinh hoc cia cdc thinh phin hitu co

Ham lugng chdt rdn bay hoi (VS), xdc dinh bing cich nung CTR & nhiét dé
550°C, thuting dugc ding dé dédnh gid kha ndng phén hiy sinh hoc clia phan hitu co
trong CTR. Tuy nhién, s dung gid trt VS d€ mo (@ kha ning phin hdy sinh hoc cla
phin hitu c¢ rong CTR ¢6 thé khong chinh xdc, bGi vi mot vai thanh phan hitu cg
ctia CTR rdt dé bay hoi nhung lai kém kha ning phin huy sinh hoc, nhu glay bdo va
phin xén bd tr cdy tréng. Thay vao dé, ham lugng lignin cda CTR ¢6 thé duge sit

dung dé udc lugng ty 1€ phin d& phéan hiy sinh hoc ctia CTR, va dugc tinh todn bing
cOng thife sau:

BF =0,83-0,028 LC (2.12)
trong dé:

BF - ty I¢ phin hdy sinh hoc tinh theo VS

(0,83 va 0,028 - hiing 58 thuc nghiém

LC - ham lugng lignin ctia VS, bi€u dién bing % khoi lugng kho.

CTR ¢6 ham lugng lignin cao nhu gify bdo, ¢é khd niang phan hiy sinh hoc kém
hon ding k& so vi cdc chit thdi hitu co khic trong CTR d6 thi. Trong thyc (&, cdc
thanh phén hitu ¢d trong CTR thudng dwgc phin thanh hai loai: phin hily chim va
phin huy nhanh.

Bang 2.14. Khd ning phin hiy sinh hoc ctia cc chat hitu ¢d theo % kl lignin

Thanh phan

Phan CTR bay hdi
tinh theo chit kho

Ham lugng lignin/V8
(LC/VS), %kl

Phan phin hily sinh
hoc tinh theo V8§,

(VS/TS), %kl %I

Thyc phim thira 7+ 15 0.4 0,82
Gidy

| Gidy bao 94.0 219 0,22

Gidy vin phong 06,4 0,4 0,82

i Gidy caclon 94,0 12,9 0,47

| Rde vurm 50 + 90 4,1 0,72

Nguén:f1]

2. Su phdt sinh moi héi

Mu1 hdi ¢ thé phdt sinh khi CTR dge fwu giit trong khodng thdi gian dai & vi tri
thu gom, tram trung chuyén, va bdi chon 1dp. G nhitng viing khi hiu néng &m, 8¢ do
phat sinh mai thudng cao. Mot cich ¢d bdn, sy hinh thanh mui hoi 1a k&t qui phan
hiy ky khi cdc thanh phin hitu ¢o trong rdc d6 thi. Vi du, trong diéu kién ky khi
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(khir), sunphat SO;™ ¢6 thé bi phian hiy thinh sunphua S%, va k&l qua la S* s¢ k&t
hup vdi H” tao thinh hdp chdt ¢6 mii trifng thdi 13 HaS. Sy hinh thanh H,S 12 do két
qud ciia hai chudi phin ing hoa hoc.
2CH3;CHOHCOOH + SO4* — 2CH3;COOH + $7 + 2H,0 + 2CO-
Laclic Sunphat axit Axetic ion Sunphua
4H> + SO =S¥ +411,0
ST +2H" > H-S
Ton sunphua (S7) ¢6 thé cting k&t hop vai mudi kim loai nhu sit, tao thanh cdc
sunphua kim loal.
$* + Fe?* - FeS
Nude rie tai bl rac ¢ miw den [2 do sy hinh thanh ¢de mudi sunphua trong diéu
ki¢n ky khi. Do d6, néu khdng ¢4 su hinh thanh cic mudi sunphua thi viée hinh
thanh miti hoi a1 bii chon 1dp 1 mot vin dé O nhiém mdi wuwdng ¢ tinh chit
nghi¢m (rong.
Su phiin hiy sinh hda cde chit hitu ¢ chfa gdc luu huynh ¢6 thé tao thanh cic
chdt niing di nhy metyl mercaptan vi aminobutyric axit:
CH3SCH,CH>CH (NH») COOH + 2H — CH;3S8H + CH3CH-CHA(NH»)COOH
Mectionin Metyl mecaplan Aminobutyric axit
Metyl mecaptan ¢6 thé b thiy phén sinh héa tao thinh metanol vi hidro sunphua
CH5SH + H-O — CH,OH + H-S
3. 8u phit trién ciia rudi
Vito maa hé hay ¢ nhitng khu vye khi hiiv néng &m, sy sinh truding vi phdt trién
cla rudi [ vin d¢ rdt ddng quan tAm tai nai fuu ol CTR. Rudi ¢o thé phit uién
trong thdi gian 2 twan sau khi wing dude sinh ra. Bdi song cia rudi nhing ur khi con
trong tréfng cho dén khi tredng thanh cd thé duge mé td nhat sau:

- Trang phét rién: 8 =12 gid¢s
- Giai dogn [ cta du tring: 20 gid

- Giai doan Il ctia du tring: 24 ¢id
- Giai doan Il cta du triing: 3 ngay

- Giat doan nhgny: 4+ 5 npay
Tong chng: 9 + 11 ngay

Giai doan phat trién coa fu tring trong cic thing chira ric déng vai rd rat quan trong
vit chifm khodng 5 ngay trong diji séng clia rudi. Vay nén thu gom CTR wong thii gian
niy, d€ cdce thing tu trit rdng, nhitm han ché sy di chuy@n etia du trimg (gidi).

2.6.4. Su bién @6i tinh chit 1¥, héa va sinh hoe clia chat thai rin

Cic tinh ¢hdt cia CTR ¢6 thé duge bién ddi bing cde phuong phip 1y, hda va sinh
hoe. Khi thue hién qud trinh bién dai, muc dich quan (rong nhat 13 mang lai hiéu qud
bdi vi sy bién doi cde dic tinh clda CTR ¢6 dnh hudng rit ldn dén k&€ hoach phit
wicn chudng trinh quin ly CTR tdng hop.
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1. Bién doi vit Iy

Bao gém cdc phuong phip: phan loai CTR; gidm thé tich va kich thudc bing bién
phdp ¢ hoc. Su bién ddi var ly khong lam thay ddi trang thdi cdc pha (vi du tif rin
sang long).

2. Bién dii hoa hoc

Bi€n d6i hoa hoc lam thay doi trang théi cdc pha (v du: rin sang 16ng hoic rdn
sang khi). Muc dich clia qud trinh 1 [am gidm thé tich va thu hdi cdc sdn phim bién
d6i. Cdc qud trinh héa hoe duge dp dung dé bién ddi CTR dd thi gdm:

I- D6t (oxy héa biing oxy trong khong khi)

2- Nhié¢t phin

3- Khi hoa.

Ca ba qud trinh ndy dugc xem 12 cic qud trinh nhiét.

3- Bién déi sinh hoc

Bi€n ddi sinh hoc cdc thinh phin hitu ¢d trong CTR d6 thi véi muyc dich 12 gidm
th¢ tich va trong lugng clia chil thdi, thu phin compost, cdc chit min c6 thé dang dé
&n dinh dit, khi metan. Cdc loai vi khudn, nim v men dong vai trd rat quan trong
trong viéc bi€n doi cdc chdt hitu ¢d. Qud trinh bién d6i nay cd thé xdy ra trong diéu
kién hi€u khi hodc ky khi, thy thudc vao sy hién dién cia oxy. Cdc qud trinh sinh
hoc duge dng dung dé€ bi€n ddi phin hitu c¢d trong CTR d6 thi gbm: phin hiy hi€u
khi va phén hiy ky khi.

Bang 2.15. Cdc qué trinh bién doi dp dung trong xit Iy CTR

[ I 2 4
i Bién d&i hodc thay dbi cd bédn

ud trinh hi€n d6i Phuong phdp bifn ddi ) p:
. Q g phip bicn & san pham
Ly hoc
| . . . . W " N . 2 . n I
- Tich loai theo - Tach loal biang tay hodc | - Cdc thanh phan riéng hi¢t trong
| thiinh phin miy phiin logi hén hgp chil thii do thi
- Gidm hé tich - Str dung luc hoie ap suit - Gidm thé tich ban diu
- Giam kich thudc - St dung lyc cilt, nghién | - Bifn ddi hinh ding ban diu vi
I hodc xay gidm kich thugc
! Hdaa hoe
- Dol - Oxy héa biing nhidt - COs, S0, sin phiam oxy hoa
| khdc, o :
| - Nhi¢t phin - Su chung &t phan hiy - Khi gdm hdn hop khi, ciin diu va
- Khi héa - PG thi€u khi than
Sinh hoe
- Hi¢u khi compost | - Bién dbi SH hidu khi - Phiin compost (miin ding d¢ 6n
dinh div
- Ky khi phin huy - Bi&n ddi sinh hoc ky khi - CHy, COs, khi ¢ dang vEL, cht
; thii con lai
- Ky khi compost * - Bién ddi sinh hoc ky ki - Chy, CO. sidn phim phiin hity con

Lt man hode bin.

S ——— |
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CAUHOI

1. Cho ba loai CTR c6 thinh phan nhi trong bang sau:

Thanh phan Loai A, % ki Loai B, % kl Loai C, % kl
Thyc phim thira 15 45 70
Gidy 35 25 10
Cacton 7 4 3
Nhuya 5 5 6
Vii 3 0 0
Cao su 3 0 0
Da 2 0 0
Réc vudn 20 18 11
Go 10 3 0

Yéu cau xdc dinh:

a) Khéi higng riéng CTR A, B, hoic C?

b) P§ 4m clia CTR A, B hoic C?

¢) Céng thic héa hoc cia CTR A, B hoic C?

d) Nhiét tri cda CTR A, B hoidc C cho ba trudng hdp rdc udt, ric khd va rdc khi

khong tro. So sanh?

2. Hai nude va CO; 13 hai sdn phim chinh ca qud trinh chdy. TV 1& mol gilta
chiing 13 hiing s& d8i véi moi CTR. Hiy gidi thich: R = 8 mol H20/ s6 mol COa.
3. Tinh chit pdo ciia CTR 4dnh hudng dén su phan hiy hi€u khi clia nd.

4. Nhiing loai chat thdi nio anh (chi) thudng phan loaj tai nha?
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Chuong 3
HE THONG THU GOM CHAT THAI RAN

Thu gom CTR la qua trinh thu nhét rdc thdi t cdc hd dan, cong sG hay tir nhitng
diém thu gom, chdt ching lén xe va van chuyén dén di€ém trung chuyén, tram xi i
hay nhitng ndi chon 1ap CTR.

Thu gom CTR trong khu d6 thi 1a van dé khé khin va phtic tap, bdi vi CTR phat
sinh tr moi nha, moi khu thudng mai, khu cong nghiép cling nhu trén cdc dudng phd,
cong vién va ngay cd § cdc khu dat trong. Sy phdt tri€n nhu nAm clia cdc viing ngoai
0 lan cédn trung tdm do thi da lam phic tap thém cho cdng tdc thu gom.

CTR phat sinh phin tin (khong tap trung) va téng khdi lugng CTR gia ting lam
cho cdng tdc thu gom trd nén phitc tap hon, bdi chi phi nhién liéu va nhan cdng cao.
Trong t6ng s0 tién chi trd cho cong tdc thu gom, van chuyén va dd bd CTR, chi phi
cho cong tdc thu gom chi€m khodng 50 + 70% t6ng chi phi. Do d6, cong tdc thu gom
la mot trong nhitng van dé can xem xét, bdi vi chi cin cdi ti€n mdt phan trong hoat
dong thu gom thi ¢6 thé ti€t kiém ddng ké chi phi chung. Cong tic thu gom dudc
xem x€ét & bon khia canh nhu sau:

Chi phi thu

Cac chi phi
gom (50%)

Chi phi khéc (15%)
chén I1&p (12%)

Chi phi
thiét bi (19%)

t

Chi phi van chuyén (4%)

Hinh 3.1. Chi phi qudn Iy CTR
- Cidc loai dich vu thu gom;
- Cdc hé thong thu gom, loai thi€t bi st dung va yéu cau vé nhan cong clia cdc hé
thong do;
- Phén tich hé thong thu gom, bao gdm cdc quan hé todn hoc ¢6 thé sit dung dé
tinh todn nhin cong, sd xe thu gom;

- Phuong phdp tong quat d€ thi€t lap tuy&n thu gom.
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3.1. THU GOM CHAT THAI RAN

Thuit ngit “thu gom” khong chi 1a viéc thu nhit cdc loai CTR tf cdc ngudn phit
sinh khdc nhau ma con bao gdm cd cong tic van chuyén CTR dén cdc vi tri ma xe
thu gom rdc ¢6 thé dén va van chuyén CTR dén noi xtt ly.

Trong hau hét cdc hé thong thu gom, hoat dong van chuyén va do bd rac vao cdc
xe thu gom déu tuwong tu nhau, nhung viéc thu gom CTR lai tiy thudc rat nhiéu vao
loai CTR va cdc vi tri phat sinh.

Hé thong dich vu thu gom dugc chia ra lam hai loai: hé thGng thu gom chit thdi
chua phén loai tai ngudn va hé thong thu gom chat thdi da dudc phan loai tai ngudn.
3.1.1. Hé thong thu gom chat thai rin chua phan loai tai nguon

Cdc cdach thu gom CTR dang nay duge xem xét cu thé ddi véi titng ngudn phat
sinh: khu dan cu biét 1ap thap tang, khu din cu thip tang va trung binh, khu dan cu
cao tang, khu thuong mai va cong nghiép.

1. Phuong phip dp dung cho cdc khu din cu biét I3p thip ting

Phuong phdp nay bao gdm cdc dich vu thu gom:

1) Lé dudng 3) Mang di - trd vé
2) Loi di, ngd hém 4) Mang di.

Dich vu thu gom [é duong (Curb): Chii nha chiu trach nhiém dit cdc thung da day
ric ¢ 1& dudng vao ngay thu gom va chiu trich nhiém mang céc thiing da duge do bo
trds vé vi tri dit chiing dé ti€p tuc chita chit thai.

Thang chita CTR dugc dit § 1¢ dudng Xe thu gom ¢6 trang bi Lt{ié'l bi cd gidi
thu gom CTR doc 1¢ dudng

Hinh 3.2. Cdc thiét bi thu gom CTR [ dwiong

Dich vu thu gom & 161 di - ngé hém (Alley): CTR dudgc bd vao thung rdc cong cOng,
thudng duge dit & dau cdc 16i di, ngd hém d€ xe ric dé dang thu gom CTR.

Dich vu thu gom kiéu mang di - trd vé (Setout - setback): Cic thung chita CTR
dude mang di va mang trd lai cho chi nha sau khi da do bé CTR, cong viée duge
thuc hién bdi cdc doi trg gidp. BG6i trg gitp nay cung véi ddi thu gom chiu trach
nhiém vé viée dd tdi tr cdc thung chita CTR 1én xe thu gom.

Dich vu thu gom kiéu mang di (Setout): Dich vu kiéu mang di vé cd ban gidng nhu
dich vu ki€u mang di - trd vé, chi khdc & chd chi nha chiu traich nhiém mang cdc
thung chita CTR trd vé vi tri ban dau.
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Viéc dua thung chita CTR ra xe ¢6 thé thue hién theo cdch thi ¢cdng hoidc cd gidi.
Pai vdi cach thi cong, thing.ric duge nhic 1én dé mang di hodc nghiéng qua dé lin
di hoic diy bing xe diy nhd, cling ¢6 thé sit dung thung chuyén dung c6 trang bi
cdc banh xe dé nhén rdc tif cdc thung rdc nhd, sau dé chi viéc diay né dén xe ric.
Dai véi phuong phédp cd gidi, c6 thé diing cdc loai xe nhd dé chd cdc thiung rdc dén

xe chinh.

Viéc d6 CTR tif cdc thing vao xe rdc cling ¢6 thé thyc hién theo cdch thi cong
hodc ¢d gidi. Néu thanh xe thip, cong nhin vé sinh c6 thé d6 tryc ti€p CTR vao xe.
Né&u xe ¢6 thi€t bi ning, cdc thing ric duge mdy ning lén va do rdc vao xe. Trong
trudng hdp nay, thung dude ndng phdi dung loai thung dugc ché tao hdp quy cdch

vdi thi€t bi ning.

Bang 3.1. So sdanh cdc cdch thu gom rdc dan cu

Cdc van dé

Cdc cdch thu gom

L& dudng | Pauhém | Mang di/trd vé | Mang di
Cdn chii nha hgp tdc |
- Mang thung di d6 Cé Tuy Khong Khong
- Mang thiing trong vé Cé Tay Khong Khong
Cdn lich thu gom C6 Khong Khong C6
Mdt my quan
[ - Vuong vairdc Cao Cao Thap Cao
- Chudng mit (khé chiu) Cé Khong Khong Cé
Thudn tién cho cong nhdn vé sinh Co Nhiéu nhit Khong Khong
Nga dio Céo Cé Khong Co
S cong nhdn vé sinh
- Thong thuting 2 1 3 3
- Dao ding 1-3 1-3 3-7 1-5
Thoi gian tiéu ton ft it Nhiéu Vira phéi
Khd ndang gdy thuong tich Thap Thap Cao Trung binh
| Swe phién todi Thip Thap Cao Cao
Chi phi (khoi lugng va thoi gian) Thip Thip Cao Vira phai

Hinh 3.3. Xe thu gom rdc ¢d thiét bi ndng
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2. Phuong phap ap dung cho cic khu din cu'thip ting va trung binh

Dich vu thu gom 1€ dudng 1a phuong phdp phd bi€n cho cdc khu din cu thap ting
va trung binh. Vdi dich vu nay, d6i thu gom ¢6 trach nhiém van chuyén cdc thiing
chita day CTR tr cdc ho gia dinh dén tuyén dudng thu gom biing phuong phdp thi
cong hodc cd gidi, thy thudc vao sd lugng CTR can van chuyén. Né&u sit dung loai
thung chita 16n, cdn cd gidi héa biing cdch dung xe rdc ¢6 thi€t bi ning.

3. Phuong phap dp dung cho cdc khu din cu' cao ting

Bai véi khu chung cu cao ting, cdc loai thiing chita 16n dudc st dung dé thu gom
CTR. Tuy thudc vao kich thude va ki€u ddng clia cdc thung chia duge st dung ma
ap dung phuong phdp cd gidi (xe thu gom c6 trang bi bd phdn ning cdc thung chita
d€ d& dang dd tdi), hodc 1a kéo cdc thiung chita d&€n cdc ndi khdc (ndi tdi ché...) dé
da tai.

4. Phuong phap 4p dung cho cdc khu thuong mai - cong nghiép

Cd hai phuong phdp thi cong va cd khi déu dudc sit dung dé thu gom CTR tir khu
thuong mai. D€ tranh tinh trang ket xe, viéc thu gom CTR cia cdc khu thuong mai
tai nhiéu thanh phd 16n dugc thyc hién vao ban dém hodc lic sdng s6m. Khi dp dung
phuong phdp thu gom thi cong thi CTR dugc dit vao cdc tii bing nhua hodc cdc
loai thing gidy va dudc dit doc theo dudng phd dé thu gom. Phuong phdp nay thong
thudng dude thuc hién bdi mdt nhém c¢6 ba ngudi, trong mot vai trudng hdp ¢é thé
dén bon ngudi, gdm mot tai x& va tif hai dén ba ngudi dem CTR tir cdc thing chia
trén 1€ dudng dé vao xe thu gom.

50



Né€u tinh trang un tic giao thong khong phdi 1a van dé chinh va khodng khong
gian d€ luu trit CTR phd hgp, thi cdc dich vu thu gom CTR tai cdc trung tim thuong
mai - cong nghiép ¢ thé sit dung cdc thung chita CTR ¢6 gin bdnh xe di chuyén
dugc, cdc thung chita CTR ¢6 thé gdn k&t hai cdi lai trong trudng hdp cac xe ép ric
¢6 kich thude 16n va cdc thiing chita ¢6 dung tich 16n. Tuy thudc vao kich thude va
ki€u thing chita CTR ma dp dung phuong phdp cd khi d3 tii tai chd hay kéo cdc
thung chita CTR dén noi khdc d€ da tdi. PE han ché viéc tdc ngh€n giao thong, dd
tdi bing phuong phdp co khi thudng dudc dp dung va thu gom rdc vao ban dém.

3.1.2. Hé thong thu gom chAi' thai rin da phén loai tai nguén

a)

Hinh 3.4. Thang rdc tai noi cong cong & mit sé nude
a) Thang rdc tai toa nha Qudc hdi Canada; b) Thung rdc tai cong vién ¢ Budabeg

Cdc thanh phan CTR da phan loai tai ngudn cin phai duge thu gom va dem tdi
ché. Phuong phdp cd ban dang dugc st dung 1a thu gom doc theo 1& dudng, st dung
nhitng phudng tién thu gom thong thudng hodc thi€t k€ cdc thi€t bi dic biét chuyén
dung. Dudi day s& xem xét doi vdi hai loai ngudn phat thai cu thé: khu ddan cu va
khu thuong mai.

Tai khu dan cu: CTR duge phén loai theo nhiéu cdch: phan loai tai 1& dudng khi
do chiing vao xe chd thong thudng hoidc xe chuyén dung; phan loai bdi chii nha dé
mang dé€n cdc di€ém thu mua. Hinh thitc phin loai tai 1& dudng giip chi nha khong
phdi mang di xa nén dugc nhiéu ngudi tng hd.

Cdc chuong trinh thu gom CTR tdi ch€ thay ddi tuy thudc vao quy dinh clia cong
ddng. Vi du, mot vai chudng trinh yéu cau ngudi dan phan chia cdc thanh phin CTR
khdc nhau nhu gidy bdo, nhya, thiy tinh, kim loai... va chifa trong cdc thung khac
nhau. Cdc chuong trinh khéc thi chi sit dung mot thung d€ lwu trit cdc thanh phan
CTR tdi ch€ hodc sit dung hai thang: mdt dung dé dung gidy, thung con lai ding dé
chita cdc thanh phan CTR tdi ch€ ning nhu: thiy tinh, nhém va lon thi€c. RS rang
hoat dong thu gom cdc thanh phdn CTR khéc nhau s& dnh hudng truc ti€p dén viéc
thi€t k€ cdc phuong tién thu gom.
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Xe chuyén chd CTR di phan loai phdi ¢6 nhiéu ngin chia riéng. C6 nhiéu kiéu
xe: xe kin hodc hd, xe ¢6 thanh cao hodc thap, xe ¢6 thung chita nhi€u ngin hoic
chd nhiéu thung chita rdi ghép lai, xe boc do rdc o gidi hodc nia ¢d gidi.

Hinh 3.5. Xe thu gom rdc da phdn loai Hinh 3.6. Xe thu gom rdc dd phdn logi
tai nguon tir khu thuong mai

Tai khu thuong mai: CTR thudng dudc phin loai bdi nhitng td chite tw nhan (cdc 18
chite nay ki hgp dong phin loai CTR vdi ¢d s thuong mai). Thanh phan CTR c6 thé
tdi ch€ duge cho vao tirng thing chita riéng. Céc loai thiing cacton dudc b6 lai va dé
ngay 1& dudng dé€ thu gom riéng. Cdc loai lon nhom thdi ra ti cdc khu trung tim
thuong mai duge dap bep dé gidm thé tich true khi thu gom.

Vi'dy 3.1. Xdc dinh s6 chuyé&n thu gom CTR di phan loai d€ tdi ch€ doc theo
1€ dudng.

Mot cOng dong yéu ciu thi€t k& loai xe chuyén dung thu gom rdc 1& dudng dé thu
gom cdc loai CTR di dugce phin loai tai ngudn. Mi ho gia dinh dugce cung cap ba
thung chifa, cdc loai vat liéu tdi ché€ bao gdm gidy va cacton, nhya va thiy tinh, lon
nhom va thi€c. Mdi tudn cdc ho dan mang cdc thiing chia nhitng loai vat liéu tdi ché
dén cdc ndi thu gom doc theo 1é duding d€ xe chuyén dung thu gom.

Udc tinh thé tich can thi€t cho mdi ngiin cla xe chuyén dung tuong @ng vdi tirng
loai vit liéu tdi ch€ va s xe chuyén dung cin thi€t. Gid s ring cdc loai vat liéu tai
ch& dugc thu hdi 1a 80% va gidy in dudc tdi ch€ chi€m ty 1€ 20% lugng gidy thu
gom. Ty 1&¢ ho dan tham gia vao chuong trinh phan loai cdc vét liéu tdi ché 1a 60%.
Néu tdng sd ho dan trong khu vuc thu gom 1a 1.200 hd va mdi hd ¢6 trung binh
5 nhan khdu. Biét riing thé tich ciia mdi xe thu gom 12 5m® va mdi ngudsi phat sinh
lugng chdt thdi 1a 0,62 kg/(ngudi.ngay). Thanh phin CTR dugc cho trong bdng
dudi day.

Gidi:

1- Thi€t 14p bang tinh thé tich cda cdc loai vat licu tdi ché.

n
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o Khéi KLVAL | ) lugng | TE tich vau lidu tai
Thanh phan Iugng, kg 11@}:1 tdi fidng kg!m3 ché tinh c:lim 100kg
e ché, kg ’ CTR, m/100kg
Chdt hitu co
Thure pham thira 8.0 - 2883 -
Gidy 35,8 5,7° 89,7 0,06
Giay caclon 6,4 5.1 497 0,10
Nhura 6,9 5,5 65,7 0,08
Vi vun 1.8 - 65,7 -
Cao su 0,4 - 129.8 -
Da 0,4 - 160,2 -
Ch4' thii trong vutin 17,3 - 100,9 -
Go 1,8 - 237,1 -
Chdt vi co
Thiy tinh 9.1 7.3 195,4 0,04
Can thiéc 5.8 4,6 89,7 0,05
Can nhom 0,6 0,5 160,2 0,003
Kim loai khdc 30 - 320.4 -
Bui, ro 2.7 - 480,6 -
Tang cong 100,0 28,7 0,333

5,7 kg = (35,8 kg x 0,80) x 0,20

2- Xic dinh thé tich cdc loai vatliéu tdi ché
a) Thé tich cdc vit liéu tdi ché
Gidy in + gif'y cacton = 0,06 + 0,1 = 0,16m’
Nhira + thiy tinh = 0,08 + 0,04 = 0,12m’
Can nhdém va thiéc = 0,05 + 0,003 = 0,05 3m’
b) Ty 1& thé tich khi so sdnh cdc loai vt liéu tai ché khdc so vdi can nhdm
va thiéc
Gidy in + gify cacton = 3,02 (= 0,16m*/0,053m")
Nhwa + thiy tinh = 2,26 (= 0,12m°/0,053m’)
Can nhém va thiée = 1,00
Tong cong = 6,28
¢) Vi vy néu sit dung xe chuyén dung c¢6 thé tich Sm’ thi tinh theo ty 1& ta c6
2.4m* (= 5x3,02/6,28) d€ chia gidy in va gidy cacton, 1,8m’ chifa nhyta va thily tinh
va 0,8m’ chifa can thi€c va nhom.
3- Xic dinh s8 luong xe cdn thiét dé thu gom cdc vat liéu phan loai
a) Udc tinh lugng rdc phat sinh hang tin tf mdi hd dan cu
5 ngudi/hd x 7 ngay/tuan x 0,62 kg/(ngudingay) = 21,7 kg/tudn.hd
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b) Udc tinh khéi lugng gidy in va gidy cacton phin loai d€ thu gom hang tudn
moi hd
Gidy in: 21,7 kg/udn hg x (5,7/100) = 1,24 kg/tuin.ho
Gidy cacton: 21,7 kg/tudn.hd x (5,1/100) = 1,11 kg/tuin.hd
¢) Udc tinh tdng the tich gify in va gidy cacton dude phin loai dé thu gom
Gidy in: (1.24 kg/tudn.hd (89,7 kg/m*) = 0,0138 m*/uin.ho
Gidly cacton; (1,11 kg/tuan hd)/(49,7 kg/m™) = 0,0223 m*fudn.hod
Tong thé tich gidy in vi gidy cacton:
0,0138 +0,0223 = 0,036 m*tuin.hd

d) Udc tinh tdng s0 xe thu gom chit thii phin loai hiang tuin:

. ) . .
0,036 m/(tudn.hd) = 1200 hd x %4 (m/xe) = 10,84 (xe/tudn) — 11 (xc/tudn)

=

3.2. CAC LOAT HE THONG THU GOM

H¢ thOong thu gom duge phin chia thinh nhiéu dang iy theo ting quan diém,
ching h’m nhu phidn chia theo phudng thitc hoat ddng, trang thi€t bi sit dung, loai
CTR cin thu gom.

Theo phuong thife hoat déng, hé théng thu gom gbém hai dang: hé théng ding
thitng chita di déng vi hé théng thing chita o6 dinh.

3.2.1. Hé théng container di déng (HCS - Hauled Container System)

Trong hé thong nay, cde container di déng dude sit dung d€ chira diy CTR va vén
chuy€@n dén bii do, dd bo CTR va trd wd vé vi tri thu gom ban diu hodc vi tri thu
gom midi.

H¢ théng container di dong thich hap cho cde ngudn phit sinh CTR ¢6 Khoi lugng
[én (trung tim thuong mai, nha mdy...) bdi vi hé théng nay st dung cdc container ¢6
kich thude 16n. Didu nay gitp ;;i;im thai gian van chuyén, han ché viée chira CTR
lhdl gian dii va han ché cde diéu kién v¢ sinh kém. Theo 1y thuyét, hé théng nay chi
cdn mot tdi x€ 1dy container da diy tdi dat 1én xe, 14i XC mang container ndy 1o ndi
thu gom dén biii do, Jdg @i va mang container rdéng trd v& vi ti ban diu hay vi tri thu
gom mdi. Trong thife 1&, ¢ ddm bio an todn khi chdl (di va d& tii, thuong sdp x&p
hai nhin vién cho mdi xe thu gom: mot tai x& ¢d nhiém vu ldi xe va mt cdng nhin
¢6 trach nhiém thio 14p cdc diy bude container. Khi van chuyén CTR d6¢ hai bit
bude phai ¢ hai nhdn vién cho h¢ thdng nay.

Trong hé thong nay, CTR do vao container bing thi cdng nén hé & s dung
container thap. Hé s0 st dung container 12 1y 5§ gitta thé€ tich CTR chi€m chd va thé
tich cdia container.

3.2.2. H¢ thé'ng container ¢é dinh (SCS - Starionnary Container Systent)

Trong hé thdng ndy, cdce container ¢& dinh dude st dung d€ chita CTR. Chiing chi
dugc di chuyén mot khodng cdch ngdn w0 ngudn phat sinh dén vi tri thu gom Jdé 43
tii. HE thong nay phy thude vao khét lugng CTR va s6 diém phiit sinh CTR.
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Khdc véi hé thong container di dong, hé thdng container ¢6 dinh dugc 1y tdi theo
¢d phuong phdp thi cong va cd khi. Hau hét cdc xe thu gom sif dung trong hé thong
nay thudng duge trang bi thi€t bi ép CTR dé lam gidm thé tich, ting khdi lugng CTR
van chuy€n. Vi vy, hé s§ st dung thé tich container trong hé thong niy rit cao.
biy 1a uu di€ém chinh cda hé théng container ¢4 dinh so véi hé thdng container di
dong. Trong hé thdng nay, xe thu gom s& van chuyén CTR dén bai dd sau khi tdi
duge chat day.

Nhuge diém 1on ciia h¢ théng nay la thin xe thu gom ¢6 ¢iu tao phifc tap, sé kho
khin trong viéc bdo tri. Mt khdc, hé thdng ndy khong thich hop dé thu gom cic
CTR c¢o6 kich thude 16n va CTR xdy dung.

Nhin cOng trong hé thdng thu gom phu thudc vao viéc 1y tdi ¢d khi hay 1dy tdi
thi cong. POi vdi hé thdng container ¢ dinh 1dy tdi co khi, sd lugng nhin cong
giong nhu hé thong container di dong la hai néu'{ii Trong trudng hgp nay, tai x€ ldi
xe ¢ the gitip cong nhin trong viéc di chuyén cdc container diy tdi dén xe thu gom

va trd container vé vi tr ban diu. O nhifng vi tri dit container chita CTR cich xa vi
tri thu gom nhu cdc khu thuong mai, khu din cu trong nhi€u hém nho... s6 luong
cong nhin sé la ba ngudi, trong d6 ¢6 hai ngudi 1ay tdi. Pdi v6i hé thong container
¢6 dinh 1dy tdi thi cong, s6 lugng nhan cong thay ddi tit mot dén ba nguoi. Thong
thudng s& gom hai ngudi khi sit dung dich vu thu gom kiéu 1& dudng va kiéu 16i di -
ngd hém. Ngoai ra, khi can thi€t, doi 1y tdi sé ting hdn ba ngudi.

Hinh 3.7. Xe thu gom rde container
©a) C6 dinh; b) Di djng

3. PHAN TICH HE THONG THU GOM

D€ tinh todn s6 lugng xe thu gom va s lugng nhin cong cho cdc loai hé thong
thu gom, cin phdi xdc dinh thdi gian ti€n hanh mdi hoat dong don vi trong hé thdng.
Bing cdch chia hoat dong thu gom thanh cdc hoat déng don vi, ching ta ¢6 thé
nghién cttu va thi€t 1ap cdc bi€u thic tinh todn dé sit dung cho trudng hop chung,
dong thai ddanh gid dude cdc bién so lién quan dén cdc hoat dong thu gom.

3.3.1. Pinh nghia cac thuit ngi

Trude khi thi€t 1dp cdc cong thie tinh todn cho cdc hé thong thu gom, cdc hoat
dong don vi phdi duge mo td. Cédc hoat dong lién quan dén viéc thu gom CTR ¢6 thé
dudgc chia thanh bon hoat dong don vi sau:
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- Thai gian 14y tdi (pickup)

- Thai gian vin chuyén (haul)

- Thai gian § bii dé (at-site)

- Thdi gian khong sdn xudt (oft-route).

1T n Iv

VIII .

Hinh 3.8. S0 d6 hoat déng cia hé théng container di dong ¢d dién
I - xe i tir tram diéu vén dén vi tri ddt container ddu tién ciia tuyén thu gom trong
ngay: 11 - nhdc container ddy tdi dé di tdi; HI - ddt container trdng da dugc di tdi
xudng; IV - ldi xe dén vi tri dgt comtainer k& tiép trén tuyén thu gom; V - ldi xe vé tram
diéu vdn - két thibkc ngay thu gom, ty; VI - tram trung chuyén, bdi dé: VII - vén chuvén
container rong tit bai di’ vé lai vi tri ddt container lic ddu; VI - vin chuyén container
ddy téi dén bdi d5, tramr trung chuyén;

VII

v

Hinh 3.9. Su d6 hoat djng ctia hé thdng container di ddng, kiéu trao ddi contuiner

I - vitri ddt comtainer; I - ddt container cia vi tri trudc do (sau khi dd@ da tai & bai d6)
xudng va nhdc container ddy tdi ién; HI - xe 1di ciing vii container réng ciia vi tri cudt
cing trong tuyén thu gom quay vé tram didu vgn, két thibe ngay lam viée, to: IV - tram
trung chuyén, bii do; V- vin chuyén container rong & vi tri 1 dén vi tri ddt container 2;
VI - vdn chuyén container ddy tdi & vi tri ddt container 1 dén bai di: VII - xe tii cung
container rong n¥ tram diéu vgn dén vi tri ddt container ddu tién trong tuyén thu gom,
bdt ddu ngay lam viée, 1)



1. Thoi gian I8y tdi (P): phu thude vao loai hé thong thu gom

a) P8i voi hé théng container di dong: hoat déng theo phuong phdp cd dién thi
thii gian 13y tai (Pyy) 1a tc";ng thdi gian 141 xe thu gom d&n vi tri dit container k€& tiép
sau khi mdt container rdng dude thd xudng, thdi gian nhac container ddy tdi 1én xe
va thdii gian thd container rdng xudng sau khi chat thi trong d6 dugce d6 1én xe. Poi
v6i hé théng container di dong hoat déng theo phwong phdp trao d6i container thi
thdi gian 13y tai 12 thdi gian nhac container da day tdi va thd container nay & vi trf
k& ti€p sau khi chat thdi dudc dd én xe.

h) Hé théng container c& dinh (P.): thii gian 13y tdi 12 thdi gian chit tdi 1én xe
thu gom: bt ddu tinh tir khi xe ditng va 14y tdi tai vi trf dit container diu tién trén
tuy&n thu gom va két thic khi container cudi cling ctia tuyén thu gom dudgc da tai.
Thai gian 14y tdi rong hé théng container ¢d dinh phu thudc vao loai xe thu gom va
phudng phap 18y tai.

DG tai tir container tai vi trl 43t container [&n xe thu gom

Vi tri da tai L&y xe dén vi tri Aat container k& tiép

2 3 4 5

Xe thu gom réng tif tram
diéu van dén vi tri dd tai
ddu tién cla uyén thy
gom trong ngay, t,

S~ Tuyén thu go
LAy xe thu gom
da ddy tai gén

Lai xe thu gom tréng ti bai dé dén vi trf d8 téi

vi trf 08 t&i ddu tién cla tuyén
thu gom 1iép theo hay vé& lai tram

' gom tiep the Jartn Tram trung chuyén hay bai dd
diéu van, két thdc ngay lam viéc, 1,

Hinh 3.10. So 30 hogt djong ciiu hé thing container ¢ff dinh

2. Thoi gian vin cbuyéh ¢h): phu thudc vao loai hé thdng thu gom

a) Hé théng container di dong: thdi gian van chuyén 13 tdng thdi gian cdn thiét
dén vi tri d& tdi (ram trung chuyén, tram thu hdi vit liéu, hay bii dd), bt dau sau
khi mot container diy tai duge dit 1én xe va két thie sau khi xe chd container rong da
duge da (ai rdi vi tri d8 3i d€n vi tri k& ti€p ma & do container rdng dudc thd xudng.
Thai gian van chuyén khdng tinh dén thdi gian & bii d§ hay tram trung chuyén...

b) Hé thdng container ¢6 dinh: thdi gian vin chuyén 13 18ng thdi gian cin thit
dén vi tri dd tai (tram trung chuyén, tram thu hi vat liéu, hay bii dd), bit dau khi
container cudi ciing trén tuyén thu gom dude d3 tdi hodc xe di day chat thdi va két
thtic sau khi rdi khéi vi tri 43 tdi cho d€n khi xe dé€n vi tri dit container diu tién trén
tuyén tho gom ti€p theo. Thdi gian van chuyén khong ké thai gian & bii dé hay tram
trung chuyén. ..

3. Tho¥ gian & bii dé (s)1a thdi gian cin thi€t d€ d3 tdi ra khéi cdce container (doi
vdi hé thong container di dong) hodc xe thu gom {d6i vdi hé thdng container ¢6
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dinh} tai vi ui d3 (@i (tram trung chuyén, tram tdi thu hdi vat liéu, hay badi do) bao
gOm thiyi gian chd doi dd tdi va thai gian & tii (¥ cde container hay xe thu gom.

4. Thot gian khdong sdn xuit (W) 13 todn bo thdi gian hao phi cho cdc hoat dong
khong san xudt, ¢6 thé chia thanh hai loai:

- Thési gian hao phi cin thi¢t

- Thai gian hao phi khdng cin thidt.

Tuy nhi¢n trong thue t&, ¢d hai loai thoi gian dude xem xét cOng vdi nhau bdi vi
ching phdi duge phin phdt déu wén hoat ddng (Ong thé, Thai gian hao phi can thiét
buo gdm: thisi gian hao phi cho vi¢e kiém tra xe khi di va khi vé vio diu vi cudi
ngay. thti gian hao phi cho tde nghén giao thong va thdi gian bao phi cho viée stta
chifa, bdo quan c¢ic thi€t bi... Thdi gian hao phi khéng cin thi€l bao gém thi gian
hao phi cho blta dn trua vugt qud thai gian quy dinh va thdi gian hao phi cho viée ted
chuyén tdn giu...

3.3.2. Hé¢ théng container di dong

1. Thot gian cin thiét cho mét chuvén vin chuvén

Thoit gian c¢an thiét cho mdt chuyén van chuyCn, cling chinh i thai gian dd bo
maot container, biing tong cong thai gian 14y tdi, bai dé, vin chuy&n. Thdi gian ¢in
thict cho mét chuyén dudic tinh theo ¢ong thire sau:

Tag=(Pyg+ s+ h) (3.1)
trony do:

Tyg - thoi gian ¢an thi€t cho mot chuyén, gids/ch

Pya - thoi gian 1y (&1 cho mdt chuy@n, gig/ich

s - thai giun & biii do, giti/ch

h - thai gian van chuy&n cho mot chuyén, gidizeh,

Trong h¢ thong container di dong, thei gian 1dy @i v thai gian § bai d6 13 hing
sO. Trdi lat thi gian van chuyén phu thube vao e dd xe thu gom v khoiang cidch
vin chuyén. ‘Qua nghién cdu phin tich mot s§ cde it liéu vé thoi gian vin chuvén
cua phiu loai xe thu gom, ngudi ta thiy ring thii gian vin chuyén (A) ¢6 the tinh
vin ding theo cong thire sau:

h=a+ bx (3.2
trong Jdo;

h - thdi gian vin chuyén, gid/ch

a - hing sO thdil gian theo thue nghi¢m, gid/ch
b - hiing 8¢ thifi gian theo thire nghiénm. gii/km
x - khodng cich viin chuy¢n hai chidu trung binh, kmi/ch.

Hing 50 1Ge do vin chuyén a, b cho trong bing 3.2.



Bang 3.2. Hiing 50 toc ¢0 van chuyén a, b

Toc do gidi han (kmfh) a (h/ch) b (h/km)
88.3 0,016 001119
72,4 0,022 0,01367
56,3 0,034 (01802
40,2 (0,050 (0,02860
24.1 0,000 00,04164

Nguébn (1]

Khi s6 vi tri thu gom trong khu vire phue vu dude xde dinh, khodng cdch vin
chuyén hai chiéu trung binh dude tinh tir tim cda khu vue phue vu d&én bii dd va
cong thife (3.2) ¢4 thé dp dung trong triding hop nay.

Thay th& biéu thifc h cho & phidng trinh (3.2) vao (3.1) ta ¢6 thai gian cin thiét

cho mét chuyén nhu sau;

Tdd = (pdd +s54+4a+ h){)

Tdc dd van chuyén (kmih)

(3.3)

Khoang cach van chuyén hai chiéu TB x {km/ch)

Hinh 3,11, Biéu di bidu dién mdi guan hé gifta t6¢ do vin chuyvén trung binh
v khodng cdoh vgn chuvén hai chiéu cho xe thu gom CTR

Trong hé thdng container di dong, thai gian 14y tii cho mdt chuyén sé dudc tinh

theo ¢Ony thie:

Pyi=pc +uc + dbe

trong do:

Py - thdi gian 13y 1di cho mdt chuyén, gid/ich
pc - thai gian hao phi cho viée ning container, gid/ch

(3.4)

ue - thdi gian hao phi cho viée thd comainer da d3 tii xudng, gid/ch
dbe - thoi gian hao phi d€ 1di xe gitra cde vi uf dit container, gid/ch.

N&u khong bidt thai gian (rung binh hao phi d€ 1di xe giita cdc container (dbe) thi
thii gian nidy ¢d thé tinh theo ¢ong thite (3.2). Khodng cdch vin chuyén hai chiéu
thay bing khodng cich gitta cde container v hiing s& thdi gian vin chuyén dude st
dung twong Ung vin (Gc [a 24, 1km/h (viin 10¢ thdng nhit).



2. 86" chuyén thu gom trong ngay
S6& chuyén thu gom cho mot xe trong mdt ngay hoat ddng ¢ thé dudc tinh todn

bing cdch dua vao hé s6 thdi gian khong sdn xudt W, cong thitc tinh nhu sau:
- [H(l -~W)-(t - t,) |

Tdd

(3.5)

trong do:

Ny - 86 chuy&n trong ngay, ch/ngay

H - s6 gis 1am viéc trong ngay, gid/ngay

W - hé 56 ké dén cdc yéu td khong sdn xudt, bi€u dién bliing ty s&

t; - thoit gian l4i xe i tram diéu van dén vi trf dit container dau tién trong ngly, gis

t> - thi gian 14i xe tif vi trf diit container cudi cling trong ngay vé tram diéu vén, gid

Tyq - thai gian can thi€t cho mdt chuyé€n, gis/ch. |

Tmng phuong trinh (3.5), gid thi&t riing cdc hoat dong khong sdn xudt cé thé xay
ra & bat ky thdi di€ém nao trong ngay. Hé s& k€ dén cdc hoat ddng khong sdn xudt
trong phuong trinh (3.5) thay d&i tir 0,10+0,40, trung binh 12 0,15.

S& chuyén c6 thé thirc hién trong ngly tinh todn tit phudng trinh (3.5) ¢6 thé so
sdnh v&i s& chuyén yéu cdu trong ngay (trong tudn), dugc tinh hang cdch sir dung
bi€u thic sau:

4= i (3.6)
(ct)
trong do:

Ny - 8 chuyén trong ngdy, ch/ngdy

V4 - thé tich CTR thu gom trung binh hang ngay, m*/ngly

¢ - thé tich clia container, m*/ch

f - hé s6 hiéu dung trung binh cla container (hé s st dung container trung binh).

Hé s6 sit dung container ¢ thé dudgc dinh nghia 12 ty s& cia thé tich container bi
CTR chi€m chd vdi thé tich hinh hoc cda container. Hé s& nay thay déi theo kich
thude ciia container, nén phuong trinh (3.6) phdi dung hé sd st dyng container dudc
chat tdi. Hé s& duge chat tai ¢6 thé xdc dinh bing cdch chia gid tri tdng cOng (c6
dudc tif viéc nhin s container fag vdi tifng kich thude vdi hé s8 sif dung tuong iing)
cho t8ng s& container.

ft,n, +1t,n, +t3n3+...+fknk B

k
1

trong do:
f, - hé 6 sif dung ctia container loai .
n; - s lugng container loai i.
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V¥ du 3.2. Phin tich hé thong container di ding
CTR tir m&t khu ¢ong nghiép mdi duge thu gom trong cdc conlainer ¢6 kich thude
lin, mot vai container trong s nay s& duge st dung lién k&t vdi mdy nén rdc e
dinh. Trén ¢d s& nghién ciun giae thong tai cde khu céng nghiép twong wr, udc tinh
rling thé gian trung binh dé 14i xe it tram diée vin dén vi tri dat container diu tién
(1) va W vi i container cudi cing (t2) v& tram diéu van mdi ngdy s8 twong dng 1a
15 phiit va 20 phut. Thdi gian trung binh hao phi dé ldi xe gilta cdc container 14 6
phut vi khodng cdach viin chuyCn mot chiéu dén bii dé 13 15,5km (gidi han 1o¢ do 55
km/oidd). Xde dinh sd container duge d8 bd mdi ngy. Gid thi¢t riing mdi ngay fam
viee 8 gits v hé s8 ké dén cde yEu 1§ khong sdn xudt W = 0,15, thdsi gian hao phi
cho vice nhat va thi container rong 1 0.4 eic/chuyén, thoi gian & bai dd 0,133
gidi/chuy€n.,
Giai
I- Xdc dinh thdi gian 1y tii cho mdt chuyén, st dung cang thife (3.4):
Py =pc + uc + dbe
pc+uc =04, dbe=6phit=01h/ch
Paa = 0,4 + 0,1 = 0.5h/ch
2- Xde dinh thai gian ¢in thi€t cho mot chuyén, sU dung ¢ong thiie (3.3)
Tdd ={Pyy+s+a+ bhx}
s = 0,133h/ch;  x=15.5km
a=10,034dh/ch: b =0,01802h/km

Tya= (0.5 +0,133 + 0,034 +0,01802 x 15,5 < 2)
1,23 h/ch = 74 ph/ch
3- Xdc dinh s& chuy€n container trong ngay. sif dung cong thie (3.5)
T -w)-(t, -1,)]
Tdd
SG wiy lam viée trong ngay H = 8§ gis; hé 56 k& d¢n cdc y€u 10 khong sin xuat
W = 0,151, = 0,25 gig9; t> = 0,33 gids '
(8(1-0,15)—(0,25+0,33)]
1,23

Ny =

Rt

= 3,06 ch/ngdy; chon 5 ch/ngay

4- Xic dinh thdr gian thdc sy L viée trong ngay
[H{1-0,15)]-(0.25+0,33

5c¢chingay = 5——\( Jﬂ E )

Nhu viy H = 7,92 gidf (¢6 thé [Ay gin ding 1a 8 gidh).

(]
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3.3.3. H¢ thdng contianer ¢d dinh _

Do ¢6 sy khdc biét gilta viéc 13y tdi ¢d khi hay thi cong, nén cdc loai hé thdng
container ¢ dinh phdi duge xem xét riéng biét.

L. H¢ théng container cd dinh véi xe thu gom I3y (i co gidi

D6 vdi hé thong sit dung xe thu gom chdt tdi o ddng, thai gian cho mot chuyén
biéu dién nhu sauv:

Teg={(Pg+s+a+bx) 3.7)
trong da:

Tea - thdsi gian cho mdt chuy&n di v6i hé théng container ¢ dinh, gid/ch

P.q - thdi gian 18y tdi cho mét chuyén, gid/ch

s - thoi gian 18y tai bai d3, gid/ch

a - hiing & thuc nghiém, gid/ch

b - hiing s thuc nghiém, gid/km

x - khodng cdch van chuyén hai chiéu trung binh, km/ch.

Gidng nhv h¢ thdng container di dong, néu khoéng ¢d s6 liéu khodng cdch van
chuyén hai chiéu trung binh thi khoang cdch nay 14y biing khodng cdch tir tim cia
khu vigc phuc vu dén bai dé.

Gitta phuong trinh (3.7) va (3.3) d6i vdi hé thdng container di ddng chi khdc nhau
& thoi gian 1dy tai.

B3&i vdi hé thng containe ¢& dinh, thdi gian 18y tai duge tinh theo cong thic:

P.qa =C, (uc) + (np ~ 1)(dbc) (3.8)
trong do:

Pcq - thdi gian 18y tdi cho mot chuyén, gidi/ch.

C, - 56 container d6 bd (d3 1d1) trong mét chuy&n thu gom, container/ch.

uc - thisi gian 18y tat trung binh cho mét container, gid/container.

i, - $0 vi tf dit container trén mot chuyén thu gom, vi tri/ch.

dbe - thdsi gian trung binh hao phi dé 1di xe giita cdc vi tr dit container, gid/vi tri.

SG hang (np — 1) bi€u thi cho s& 14n xe thu gom di giita cdc vi tri dit container, va
.biang s& vi tri dat container trir di 1. Gidhg nhu trudng hop hé thdng container di
dong, néu khong biét thdi gian hao phi dé 14i xe gilta céc vi tri dit container, thi thdi
glan ndy dugc tinh todn theo phudng trinh (3.2), trong d6 thay thé khodng cdch van
chuyén hai chiéu biing khodng cach giita cdc container va cdc hiing s& thdi gian véan
chuyén tuong itng véi 24, Lkm/h.

S& container duge d8 b trén mdt chuyén thu gom ty 16 thudn vdi thé tich cia xc
thu gom va ty s6 nén budng chifa cla xe thu gom. S8 containcr nay dugc tinh theo
cOng thifce:

vr

Cl :E (39)
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trong do;

C, - 50 container d6 bd trén mdt chuyén, container/ch

v - thé tich xe thu gom, m’/ch

r-ty s& nén

¢ - thé tich cda container, m*/container

f - hé s& sif dung container da dudce chit tai.

S6 chuyén phai thye hién trong ngay 6 thé tinh todn theo biéu thic sau:

N, = % (3.10)

trong do:

Ng - s& chuyén thu gom thue hién hang ngay, ch/ngay

V4 - kh1 lugng trung binh ngay cta chit thai thu gom, m*/ngay.

Thai gian cong tic trong ngdy khi ké dén cdc y&u t& khang sdn xudt W co thé tinh
nhu sau:

o (1, +t21)j\1:[d (Tet) (3.11)

trong do:

t; - thasi gian 14i xe tir tram diéu van dén vi tri dat container ddu tién d€ Iy 3i

trén tuyén thu gom dau tién trong ngay, gid

t> - thisi gian 14i xe tr "vi tri d4t container cudi cing” trén tuyén thu gom sau cling

clia ngdy cdng tic d€n tram diéu vin, gid.

Cdc ky hi€u khdc duge quy ude gidng nhu duge st dung trong cdc ¢Hng thitc trén.

Trong dinh nghia t5, thuit ngit "vi tri ddt containcr cudi ciing” dudge sit dung bdi vi
trong hé thong container ¢d dinh, xe thu gom thuding 14i (tryc (€p) vé tram diéu vin
sau khi chat thai thu gom trén tuyé&n cudi ciing dudge dé bé tai bii d8. Néu thai gian
di ur bai d6 (hay di€m trung chuyén) vé tram dién vin nhé hon mot nira thdi gian
van chuyén hg, t; duge gid sit biing 0. N&u thdi gian di tr bdi dé (hay diém trung
chuyén) vé tram diéu van 16n hon thai gian di t vi tri thu gom cudi ciing dén bii do,
thi thdi gian t; dude gid st bang sy chénh léch gitta thdi gian dé 14i xe tir bai dd vé
tram diéu van va 1/2 thai gian vin chuy&n hg.

G ndi ¢6 88 chuy&n thu gom mdi ngay 12 mot s6 nguyén, su ket hop chinh xdc hay
ding sG chuyén trong ngay va kich thude xe thu gom ¢6 thé duge xdc dinh biing
phuong trinh (3.11) va cdc phin tich kinh €. D€ xdc dinh thé tich xe thu gom, thay
th€ hai hodc ba gid tri clia Ny trong phucng trinh (3.11) va tinh todn xdc dinh thai
gian 1dy tdi da sif dung tén chuy&n thu gom. Sau d6 bing bai todn thit din, st dung
cdc phuong trinh (3.8), (3.9) xdc dinh thé tich xe thu gom cho m&i gid tri Ny. Tur
nhimg kich thude xe thu gom xdc dinh trén, lya chon mat gid tri gin vdi gid tri di
tinh todn nhiat. N&u kich thuc xe thu gom nhd hon gid tri 43 chon, tinh todn thdi
gian cdng tic thire t€ trong ngdy. Sau d6 ¢6 thé lya chon xe trén cd sd k&l hgp vdi
chi phi hiéu qua,
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Khi kich thude xe thu gom dude <& dinh, va 6 chuyén thu gom trong mdi ngay la
0 nguyén, thi thi gian ¢dng tic trong ngdy duge tinh todn bing phudng trinh (3.8),
(3.9y vi(3.11).

Khi s nhin ¢ong véu ciu cho mdi xe thu gom va s6 chuyé&n thu gom trong moi
ngay di duge xdce dinh thi vi¢e lua chon xe thu gom ¢0 thé k&t hgp vdi chi phi hiéu
qué nhit. Vi du, 3 nhitng khodng cdch van chuy€n dai, viée sit dung xe thu gom ldn
va thuc hién 2 ch/ngay s& hién qué kinh (€ hon 13 sit dung xe thu gom nho va thuc
hién 3 ch/ngay trong sudt thiti gian cong tic (mic dit thinh thodng § cudi ngay ¢6 thé
khong hoat ddng).

Vi du 3.3. So sinh giita hé théng container di déng va container ¢d dinh

Mot eong ty thu gom CTR W nhidn muén dit mot tram thu hdi phé liéu § gan khu
thuong mai. Cong ty nay mudn sif dung hé thdng container di ddng nhung ho e ngai
ring chi phi viin chuyén cao. Phdi dit tram thu hdi ph€ lidu cdch xa khu thuong mai
mot khodng cdch t3i da 13 bao nhidu dé chi phi hang tuin cho hé thdng container di
dong khdng 16n hdn so vdi hé thEng container ¢§ dinh? Gid sd ring chi mdt ngudi
vira ldi xe vira thu gom dugce s dung cho méi hé thdng va cdc s liéu sau ddy duge
dp dung. Trong vi du nay, thdi gian t; va {3 tinh trong W bao gdm ci cdc y&u &
khong sdn xudt, H = 8 gid¥/ngay, W =0,15.

1- Hé théng container di ddng

a) Khdi hugng CTR 300 m*/tuin
by Kich thudc container 8 m*/ch
¢) Hé s& sit dung container 0,67
d) Thdi gian nhat container 0,033 gid/ch
e) Thai ;:ian dd tii container 0,033 gid/ch
f) Hing s6 thifi gian van chuyén a = 0,022 h/ch, b = 0,01367 h/km
¢) Thasi gian & bai @6 0,053 gid/ch
h) Chi phi chung 6 triéu/tuin
1) Chi phi vdn hanh 200.000 d/h lam viéc
2- Hé théng container ¢6 dinh
a) Khéi lugng chit thdi 300 m*/tudn
b) Kich thude container 8 m?'f’vi tri dit container
) Hé s0 sit dung container 0,67
d} Dung tich xe thu gom 30 m*/ch
e) TY s0 nén xe thu gomr = 2
) Thai gian d3 141 0,050 gid/container
¢} Hiing 88 thdi gian van chuyen a = 0,022 h/ch, b = 0,01367 h/km
h) Thasi gian ¢ bai dd 0,10 gid/ch
i) Chi phi t8ng cong 11 wiéu/tuin
1) Chi phi vin hanh 300.000 d/h.
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3- Pic di€m vi tr

a) Khoang cdch trung binh gifta cdc vi tri dit container = 0,lmile = 160m

b) Hiing s8 d€ tinh todn thdi gian i xe giita cdc vi tri dit container cho ¢3 hai hé
théng 12 a’ = 0,060h/ch va b’ = 0,067/mile = 0,04164h/km.

Giai:

1- Hé thOng container di dong

a) Xdc dinh s6 chuyé&n/tuin dya vao cong thic (3.6)
Vo _ (300m’/tin)
of  (8m’/chuyé&n)x 0,67

b) Udc tinh thdi gian 1dy tdi trung binh cho mot chuyé&n 4p dung cho hé thing
container di.déng dya vao céng thic (3.4)

Ny = =56 chuyén/tuan

Pga=pc+uc+dbc=pc+uc+a’ +b’x’
= 0,033g10/ch + 0,033gid/ch + 0,060gid/ch + (0,04164gi5/km) (150m/ch)
= 0,133 gid/ch
¢) Udc tinh thi gian cdn thiét trong tudn, T,
a N\,\,(F',wS +s+a+bx)
Y [HU-w)]
_ (36ch/ tudn)(0,133 gitch + 0,053 gid/ch + 0,022 gid/ch + 0,1367h/km.x)
- [(8 gi&s/ngay)(1 - 0,15]

= 1,71 +0,1125 h/km.x
d) Xdc dinh chi phi vdn hanh
Chi phi van hanh = (200.000d/h)(8h/ngay){1,71 + 0,1125h/km] ngay/tuin
=[2,736.10° + 0,18.10° /km x)/d/tuin
= (2,736 + 0,18.x) triéu ddng/tuidn
2- Hé théng container ¢8 dinh
a) Xdc dinh s8 container ¢dn phdi d8 tdi trén chuyén si dung ¢6ng thite (3.9)
C, = vr/cf = (30m’/ch)(2)/(8m’*/container) (0,67)
= 11,19 containet/chuyén = 11 container/chuyén
b) Udc tinh thiti gian 18y tdi cho mot container sif dung cong thifc (3.8)
Peg = Cy (uc) + (n, — 1) (dbc)
Pea=Co(uc) + (np— {a” +b’x")
= (11 container/ch} (0,05 h/container) + (11 — 1 vi tri/ch} [(0,06 gi®s/vi tri)
+(0,04164 h/km) (161 m/vi tri)]
= 1,22 h/chuyén.
¢) Xdac dinh s8 chuy€n cin thi€t dé van chuyén trong tuin s dung cong thidc (3.10)
Vi 300m*/tudn

Ny =—%= - - = 5 chuyén/tuan
vi 30m“/chuyénx?2
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d) Xac dinh thdi gian ¢in thiét trong tudn, Tw. Gid tri ty dai dién cho s& nguyén
$& chuy€n vin chuyén dén vi tri ma ndi A6 cde container duge dd tdi. Gid tri ty xdc
dinh bing $& chuy&n vin chuyén trong tuin Ny khi lam tron.

[(Ny )P +ty (s+2a+bx)]
[H(1-W)]
{(5 ch/wdny (1,22 b/ch) + (5 ch/tudny < [(0,1 hich + 0,022 hich + 0,04367 h/km) (x)}}
[(8 hingay) (i - 0,15)]
=[0,99 + 0,01/km (x)] ngy/tudn
¢) Xic dinh chi phi vin hanh hing tuin
Chi phi vin hanh = (300.000d4/h) (8h/ngay) x [0,99 + 0,01/km (x)] ngilyftuﬁn
=[2,376. 10° + 0,024. 10° (x)] ddng/uin
=[2.376 + (1.024 (x)] triéu ddng/tuan.

So sdnh hai hé thong: viée xdc dinh gid trl x tfe 1a xdc dinh khodng cdch vin
chuyén trung binh hai chiéu 181 da biing cdch cho chi phi hé thong container di dong =
chi phi hé théng container ¢§ dinh.

Ta ¢6: 6+(2,736 +0,18x) = 11 + (2,376 + 0,024x)

Chuyén ddi hai v€ tu ¢6: 0,156x = 4,64

Két qud x = 29,74km, Nhu viy, mot chic¢u vin chuyén cd khoang cdch la 14,9km
dé dim bdo ring chi phi hing tuin cho hé thdng container di ddng khdng 16n han so
v3i hé thdng container ¢§ dinh.,

T. =

Wiedy

TWtcd} =

2. Hé théng container c6 dinh I3y t4i thi céng

Phén tich va thiét ké hé théng thu gom CTR d6 thi v6i xe thu gom chit thii thi
¢Ong ¢d thé tém tit nhu sau: Néu H 1a s§ gids lam viéce trong ngay va sO chuyén thu
gom trong ngay 12 ¢4 dinh hay di bict, thi thdi gian cdn thi€t cho hoat djng thu gom
¢6 thé tinh biing phudng trinh (3.11), bdi vi tit ¢d cdc hé $6 dd biél hodc ¢6 thé duse
gid dinh. Khi thi gian 18y tdi trén mdt chuyén di biét, s6 vi tri 14y (31 ma chit thdi
¢6 th€ duge thu gom trén mdt chuyén dudce tinh nhu sau:

_ 60 P‘\'L"-i n

N, = (3.12)
tp

trong dé:

Np - 86 vi tri thu gom trong mdt chuyén, vi tri/chuyén.

60 - hé s& chuyén ddi tir gidt sang phuit, 60 phut/gid.

Pycg - thdi gian 18y tdi trén mot chuyén, gidi/chuyén.

n - & ngudi thu pom, ngudi.

tp - thoi gian 18y tdi tai mdi vi i thu gom, ngudsi.phuit/vi tri.

Thot gian 14y tdi tp tai moi vi o phu thude vao thdi gian hao phi d€ ldi xe gita
cide vi el dit container, $O container tai moi vi trf thu gom vt % vi trf thu gom dijt
¢in nhau. Biéu thite tinh nhu sau:
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tp = dbe + kG, + ko (SN) (3.13)
trong do:

tp - thdi gian 18y tdi trung binh tai mdi vi tri thu gom, ngudi.phit/vi tf

dbc - thdi gian trung binh hao phi 1di xe giita cdc vi tri ddt container, phit /vi tri

ky - hiing 6 lién hé vdi thdi gian 1y tdi mat container, phit/container

C, - sO container trung binh & mdi vi tri 14y tai

k> - hiing s8 lién hé vai thdi gian hao phi d€ thu gom chit thdi tit sau viudgn cla

mot ¢én hd, phut/SN.

SN - s& vi tri thu gom dit phia sau nha, %.

Phuong trinh (3.13) la phuong trinh duge thanh 1dp i quan sdt thuc 1€ thdi gian
13y tdi cho mot vi tri. DI nhién, thdi gian hao phi d€ 1di xe gilta cdce vi trf thu gom s&
phu thudc vio dic tinh cda khu din ¢,

Khi bi€t s4 vi trf thu gom trén chuy€n, ta ¢6 thé tinh dugce kich thude thich hop cla
xe thu gom nhu sau:

V= bk (3.14)

trong dé:

V - thé tich xe thu gom, m’/ch

Vp - thé tich CTR thu gom trén mét vi tr 1y réc, m?’,fvi (ri

Np - s§ vi tri thu gom trén mot chuyén, vi tri/ch

r- hé sO nén.

Nhiéu khu nha & ¢6 tan sudt thu gom l1a 2 1an/tudn thi nhu cau vé nhin cong rong
Idn thu gom th(t hai trong wén bing khodng 0,9+0,95 Yin so véi nhu cdu nhdn cong
cho [dn thu gom thit nhdt trong tudn. Thong thuding nhu cAu nhan cong khdng khic
nhiu bdi vi thdi gian van chuyén container gian nhu biing nhau cho c¢d container diy
v container ¢hat tdi mdt phiin. Thong thudng su chénh léch ndy khong duge chad y
tronyg tinh todn nhian ¢ong.

Vidu 3.4 Thi€t ké hé thong thu gom cho khu dan cu

Thi€t k& hé thong thu gom ki€u & dutng dé phuc vu cho mdt khu dan cu vdi
1000 cin hd riéng bict. Tinh todn sit dung hai hé thdng thu gom chit thdi thi cong.
H¢ thong thiy nhdt sif dung xe thu gom chit thdi mat bén thiing chita véi m6t nhan
cOng, hé thong th hai st dung xe thu gom chdt thdi phia sau véi nhin cong 1a
2 ngudi. Xie dinh kich thude xe thu gom va so sénh nhu ciu nhin cong cia mdi hé
thong thu gom. Gid st ¢6 cdce s6 1iéu sau diy:

I- S& ngudi din trung binh st dung mét vi tri phuc vu 1a: 3.5 ngudi/vi i

2- TGe d6 phiit sinh CTR trén dau ngudi: 2,5 kg/(ngudi.ngly)

3- Thai gian 18y td1 tai moi vi tf thu 13 0,92 ngudsi.phat/vi tri

4- Khoi ludng riéng cda CTR (trong container) = 200 kgfm}

5- S3 container st dung cho mdt vi tf thu gom la: 2 container 32 it v 1,5 container
cacton 20 1it
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6- Tan sudt thu gom: 1 {n/tudn
7- Ty s0 nén cla xe thu gom: r = 2,5
8- Khodng cdch van chuyén hai chiéu: x = 56,35 km
9- Thdi gian lam viéc trong ngay: H= 8 giJ
10- S8 chuyén trong ngdy: Ny = 2 chuyén
11- Thdi gian di d€n vi trf thu gom d4u tién trong ngay t; = 0,3h
12- Thdi gian di tit vi trf thu gom cudi cling trong ngay vé tram di€u van t = 0,4h
13- Hé s6 ké dén cdc yéu 16 khong sdn xudt W = 0,15
t4- Hing s6 thdi gian vin chuyén: a=0,016h/ch, b =0,01119%/km
15- Thai gian & bdi d6 cda mdt chuyén: s = 0,10h/ch
16- Hail ngudi thu gom, thdi gian ldi xe gilta cdc vi tri dit container 0,72 phiit,
= 0,18 phat.
Gidi:
1- Xdc dinh thai gian thich hop d€ 14y t3i cho mot chuyén sit dung cong thitc (3.11)
Thay thé gid tri Ty, trong cdng thic (3.7) vao cdng thite (3.11)
[ + 5,0+ Ny@,, +s+a+bx)]
(1-W)
p o HI-W)- (4 +1)
4T N, -(s+a+bx)
3 (8h/ngay) (1 - 0,15) - (0,3h/ngay + 0,4h/ngay)
B (2ch/ngay) - (0,1h/ch + 0,016h/ch + (0,01119h/km) (56,35km/ch)
= 2,30 h/ch
2- Xac dinh thai gian 14y tdi cdn thi€t dé 13y tai tai mbi vi tri
a) MOt ngudi thu gom

H =

ed

ty = 0,92 ngudi.phit/vi tri
b) Hal ngudi thu gom, st dung ¢6ng thifc (3.13)
=072+ 0,18 (Cp)
=0,72 + 0,18 (3,5) = 1,35 ngudi.phit/vi tri
3- Xdc dinh s6 vi tri can phai 13y tdi st dung cong thite (3.12)
a) MOt ngudi thu gom
N = 60P,..n _ (60 phuv/gis) (2,3 \g%c‘i;’cl‘luycjfn)’(l ngudi) 150 v1 trifchuyén
1p (0,92 ngudi.phit/vi tri)
b) Hai ngudi thu gom
_60P n (60 phit/gid) (2,3 gid/chuyé€n) (2 ngudi)
o (1,35 ngudi.phat/vi tri)

N

r

= 204 vi tri/fchuyén.

4- Xic dinh thé tich chat thdi phit sinh trong 1 tudn tai mdi vi trf 18y tai

Thé tich = (2,5kg/ngudi.ngly) (3,Sngudi/vi tri Iy tai) x (Tngay/in) (200kg/m®) (1/tudn)
= 0,306 m*/vi tri



5- Xdc dinh thé tich xe tdi, sif dung cong thite (3.14)
a) Mgt ngudi thu gom
N = VN, _ (0,306 m*/vi trf) (150 vi tri/chuyén)
P r 2,5
b) Hai ngudi thu gom
N - VN, _ (0,306 m>/vi tri) (204 vi tri/chuy€n)
P r 2,5
6- Xéc dinh s chuyén cin thiét trong tudn
a) MOt ngudi thu gom
(1000 vi tri) (1/tudn)

= 18,4 m*/chuyén

=25 m’/chuyén

w : — = 6,67 chuyén/tudn
(150 vi ai/chuyén)
b) Hai ngudi thu gom
- (1000 vi tri) (1/tuan) = 4,90 chuyén/tuin

(204 vi tri/chuyé&n)
,7- Xdc dinh s8 lao dong cin thiét
a) MOt ngudi thu gom

1 ngudi {(6,67 ch/tuan)(2,3 h/ch) + (7 ch/tudnyx
[0.10h/ch +0,016h/ch + (0,01 119h/km)(56,3Skm/ch)]}

B (1-0,15) (8tyngay)

= 3,02 ngudi.ngay/tuin

b) Hai ngudi thu gom

2 ngudi {(4,90 ch/tudn) (2,3 h/ch) + (7 ch/tuén) x

[0.10 h/ch+ 0,016 h/ch + (0,01119 h/km) (56,35 kmfch)]}

(1-0,15) (8h/ngay)
= 4,41 ngudi-ngdy/tuin

w

W

3.4 VACH TUYEN THU GOM

D€ hoat dong thu gom va van chuyén CTR cho titng khu vue dat hiéu qué cao
nhdt, cdc nha quin Iy phdi nim vitng tinh hinh titng khu vuc cu thé dé c6 thé vach
tuyén thu gom hdp ly nhat, lich trinh cho ting tuy€n thu gom ngin nhit. Tir d6, cé
thé xdc dinh duge nhu cdu vé nhin Iyc, thisi gian va phudng tién vin chuyén can
thi€t. Thong thudng, bé tri tuyén thu gom 13 bai todn thi dan, khoéng ¢é quy luat
chung dé dp dung cho tdt cd cdc trudng hdp. Vi vay, bai todn vach tuyén thu gom
hién nay vin ld mdt qud trinh tim tdi, chil y&u st dung kha nang phédn dodn.

Mot 6 nguyén tac chung hudng din khi vach tuyén thu gom nhu sau:

- Xdc dinh nhitng chinh sdch, dudng 161 va luat 1& hién hanh lién quan dén hé
théng quan 1y CTR, vi tri thu gom va tan suat thu gom;

- Khdo sit dic diém hé th6ng thu gom hi&n hanh nhw 1a: s& ngudi clia d6i thu
gom, loai xe thu gom;
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el nhitng nui ¢é thé, tuyén thu gom phdi duge bd trf d€ né bt ddu va k&< thiie
gin dmmg pho chinh. St dung nhitng rao cdn dia Iy va t¢ nhién nhu 13 dudng ranh
gidi cua tuyen thu gom;

el nhitng khu vyre ¢6 do ddc cao, tuyén thu gom phai dude bit diu ¢ dinh ddc va
di ién xudng ddc khi xe di thu gom duge chat tdi ning din;

- Tuyén thu gom phdi dugc b6 tri sao cho container cudi cing dude thu gom trén
tuy@n ddt ¢ gan bii do nhat;

- CTR phit sinh ¢ nhitng vi tri tdt nghén giao théng phii duge thu gom vao thai
diém s3m nhat trong ngdy;

- Cdc ngudn ¢6 khdi lugng CTR phat sinh 1én phdi duge phuc vu nhu,u lin vao

thdi gian dau cda ngdy cdng tdc;

- Nhitng di€m thu gom nim rdi ric (ndi ¢é khai tugng CTR phdt sinh nhd) ¢d ciing
s0 1an thu gom, phdi sdp x€p dé thu gom trén ciing mét chuyén trong cling mot ngdy.

3.4.1. Thi&t 1ap vach tuyé&n thu gom

Thong thudng, thiét lip tyén thu gom bao gdm bén bude. Trong dé, bude 1 vé cd
bin gidng nhau cho tit ¢d cdc toai hé thdng thu gom, ¢dn cidc bude 2, 3, 4 thi khic
nhau cho timg loai hé thong nén s phén tich riéng. Chi ¥ riing cdc tuyén thu gom
chinh xdc sau khi da dudge 1dp sdn (3 budc 4) sé dude thure hién b3i ngudi 141 xe thu
gom tai dia ban. Dya trén Kinh nghiém thue € ¢lia ngudi 141 xe thu gom, mdi tuyén
thu gom s& duge dicu chinh cho phll hop véi tiing khu vue riéng. Trong do thi ldn,
nhitng ngudi gidm sdt twy€n thu gom chiu trach nhi¢m vé viée 1én lich cdc tuyén thu
gom. Trong nhiéu trudng hdp, tuyén thu gom dude vach ra dua trén kinh nghiém
diéu khi€n hoat dong clia nguidi gidm sdt cong tic thu gom, ¢d dige qua nhidu nim
cOng tac trong cung mdt khu vuc.

Budc 1: BS 1ri tuyén thu gom

Trén ban do ty 1€ 1dn clia khu vie phuc vu (khu thuong mai, khu cong nghiép, hay
khu vyc nha § din cu), cde dit liéu sau diy phdi duge ghi cho mdi diém thu gom
CTR: vi tri, tin suft thu gom, s& container. Néu khu thuong mai hay khu c¢ong nghiép
sit dung hé thdng container ¢ dinh chat thdi cg khi, thi khdi lugng chit thdi di udc
tinh dé thu gom ¢ mdi vi tri thu gom cling phdi ghi 1én bidn dd. PSi vdi khu dan cu,
thudng gid dinh ring khdi lugng chit thdi thu gom tai mdi vi tri s& xidp xi biing nhau
va bing khoi lugng chdt thdi trung binh. Bdi vi b tri cdc tuy&n thu gom lién quan
d&n mdt chudi cde bai todn thit din nén bin dd vé& nhdp phii dude sif dung trude khi
cdc s lidu ¢d ban dude ghi 1én bdn vé cong tic.

Tuy thude vao dd 16n khu vic phuc ve va s6 diém thu gom, ¢6 thé chia khu vire
phyc vu ra thanh nhitng khu vue nhd tuong doi déng nhit nhu: khu dian cu, khu c¢ong
nghi¢p, khu thudng mai. BSi vdi nhitng ndi ¢6 s6 vi i thu gom nhd hon 2030 th
budc nily thutng bé gua. B3 vdi nhitng khu vare 16n hon, bude ndy can phdi thyc
hién va dua vao cde hé O tinh todn nhu 14 8¢ d6 phat sinh CTR va tin sudt thu gom.
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Bude 2, 3, 4: PSi vdi hé théng container di dong

Buere 2: Trén 3 ghi chuong trinh phin phdi, ddu tién ghi tén cdc tiéu dé 1an suflt
thu gom, lin/tudn; s& vi i thu gom, tdng s& container; s& chuyén thu gom,
chuy&n/tudn; va mot ¢dt tich rdi d€ ghi cdc nglly trong tudn trong sudt thdi gian chit
thdi s& duge thu gom. Thi hai, xdc¢ dinh s vi orf yéu cau thu gom nhiu lan trong
(uin (vi du: ur thit 2 d€n thit 6 hodc thit 2, 4 vi 6) vd ghi nhitng thong tin 1€n W
chudng trinh phan phai. Bit ddu bang danh sdch vdi nhitng vi tri thu gom ¢6 $6 1an
thu gom cao nhat trong tian (vi du: 5 lan/tudn). Thit ba, phian phdi s0 container gquy
dinh ¢hf phuc vu 1 ldn trong twin, d€ s& container trOng trong mdi ngdy thu gom ciin
bing nhau. Tuy&n thu gom sd b ¢6 thé dude bs tri khi nhitng thong tin niy duge bi€l.

Bude 3: St dung cie diéu kién di cho § bude 2, viée ba i tuy&n thu gom ¢d thé
duce phic thio nhu sau: bat ddu (r tram di¢u van hode bii diu xe thu gom, mit
lyén thu gom s& dude bd i ndi 141 ¢d cde diém thu gom dé phuc vu trong sudt ngay
¢Ong tic. Buge k& tdp L stta dSi tuyén thu gom co 88, ké cd cic container thém vio
ma no s& phuc vu cho mbi ngdy thu gom. M&i tuy¢n thu gom hang ngay phdi dugc
b tri d€ né bl diu va k&L thiie gan tram diéu van. Hoat dong thu gom phdi dién ra
maot cdch chit che.,

Birge 4: Khi nhimg twyén thu gom sd bd duge bd tri, khodng cach trung binh dé di
chuyén gifa cde vi tri didt container phii duge tinh todn. Néu cdc tuycn thu gom nay
khong cin biing vé phudng dién khodng cach vin chuyén (15%) thi ching phdi dudc
thi€t k€ lui d€ mdi tuyé&n thu gom khéng ché trong khodng cich x4p xi gidng nhau.
Thong thutng, mdt s& tuyén thu gom phai duge thir nghiém trrée khi quyét dinh thue
hi¢n nhitng tuyén sau. Khi hegng xe thu gom 16n hon 1 thi tuyén thu gom cho mdi khu
vire phue vu phii duge ba i va cong vige dd tai cho mdi chuy€n xe phai ¢in biing.

Bude 2, 3, 4: P6T voi hé thénng container ¢ dinh vai xe thu gom chdt rdi co khi

Buide 2: Trén 9 ghi chudng trinh phin phdi, ddu tién ghi cdc tiéu dé nhu sau: tin
suit thu gom, In/tuin; s& vi trf thu gom; t6ng khdi lugng CTR vi mdt ¢t tdch riéng
d¢ ghi cde ngdy trong wan rong sudl thdi gian thu gom CTR. Thit hai, xdc dinh 58
ltsng CTR thu gom W nhifng vi ti yéu ¢du thu gom CTR nhiéuo lin rong tin (vi du:
thit 2 dén tha 6: hodc 2. 4, 6) vi ghi cdc thdong tin dd bi€t [én 3 chuong trinh phin
phoi. Bt ddu danh sdch bing cde vi trf véu ¢iu s§ 1an thu gom cao nhit trong tudn
(vi du: S lAn/tudn). Tha ba, st dung thé tich hitu ich ciia xe thu gom (thé tich xe thu
vom 1y thuy@t x 1y 8 némy, xde dinh s lugng CTR ting thém mdi ngdy tif nhitng vi
tef ¢hi thu gom | 1dn (rong tuin, phin phoi sao cho & lugng CTR thu gom (va $O
container A6 bé) trén mdi chuy&n duge cin bing cho mdi tuyén thu gom. Khi nhiing
di¢u kién nay di biét thi tuyé€n thu gom sd bd ¢é thé duge ba .

Bude 3: Khi bi€t cdc thong tin néu trén thi vige bd trf cdc tuyén thu gom ¢6 the
Ep we: Bat ddu tir ram diéu vin, mdi tuy&n thu gom phdi duge bd tri ndi vdi tat cd
¢dc diém thu gom d€ phuc vu sudt mdi ngdy thu gom. Tay vao khdi lugng CTR phii
thu gom, ¢6 (hé bd i (r mdt d€n vai tuyén thu gom.

Bude k& Gép [ sira d3i tuy€n cd bin, bao gdm cd cde dicm thu gom thém vio i
né s¢ phue vu dé hoan thanh vide chit tii. Viée sia déi nay phii duge thue hién dé
cho khu vue phdt sinh gidng nhau duge phuce vu vdi cliing mot tuyén thu gom. P31 vdi
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cdc khu vue 16n da duge chia nhd va cdc khu vye chia nho duge phuc vu thu gom
hang ngdy, cin phdi thi€t 1ap cdc tuyén thu gom cd s& cho mdi khu vure di chia nhd.
Gifta nhitng khu vyc chia nhd nay, trong mot vai trudng hdp ¢6 su phu thude vao sd
chuyén thu gom dudc thuc hién mdi ngiy.

Budc 4: Khi cdc tuyén thu gom dd dudc bo tri thi khai lugng CTR va khodng cdch
thu gom cho mdi tyén phii dugc xdc dinh. Trong mdt vai trudng hdp, c6 thé didu
chinh lai cdc tuy&n thu gom dé cin bing cdng viéc chit tdi cho mdi nhan cdng. Sau khi
cac tuy€n thu gom duge thi€t 1ap va tinh todn, ching phai dudc vé 1én bdn dd chinh.

Budc 2, 3, 4: BSi voi hé théng container cb dinh chdl tdi thii cong

Budc 2: Udc tinh tdng khai lugng chit thai dugc thu gom tif nhitng vi tri 18y mbi
ngay va hoat ddng thu gom dugc chi dao hay diéu khién. St dung thé tich hitu ich
clia xe thu gom (th€ tich xe thu gom 1y thuyét x tj s& nén), xdc dinh 56 hd dan trung
binh duge thu gom chit thii trong sudt mdi chuyén thu gom.

Bude 3: Khi da biél cdc s liéu noi trén, viée bd tri tuyén thu gom cé thé tién
hanh ti€p tuc nhu sau: bdt dau tif tram diéu vin (hdy garagc) b4 tri hay vach nhimg
tuy€n thu gom sao cho phéi bao ham hay di qua tat cd cdc di€m thu gom dugce phuc
vu trong sudt tuyén. Cdc tuy€n ndy phai duge bd tri d€ cho vi trf thu gom cudi cling &
gan bii dd nhat.

Budce 4: Khi tuy€n thu gom di duge vach, sd ludng container va khodng cdch vin
chuyén ctia mdi tuyén phii duge xdce dinh. Cdc s6 liéu trén v nhu ciu nhin cong
trong modt ngdy phdi dugce ki€m tra lai so vdi thdi gian cdng tic trong mdt ngay.
Trong vai truding hop, ¢ thé diéu chinh lai tuyén thu gom dé ¢iin biing khéi lugng cong
viée chat tdi. Sau khi di thiét }ap tuyén thu gom, v& chiing 1én ban dd dia chinh.

3.4.2. Thoi gian biéu

Mot bdng thdi gian biéu diéu khién cho mdi tuyén thu gom phéi dudgc chuin bi
bdi phong k¥ thudt v ngudi diéu hanh van chuyén. Phdi chudn bi cho mi ngudi tai
x€ mot bdng thdi gian biéu ma trong dé ¢6 ghi vi trf va trinh ty diém thu gom. Thém
vao d6, mot quyén sdch ghi 1 trinh phai thie hién bdi tai x&€ 14i xe thu gom. Tai xé&
sy dung quy€n sé ghi 18 trinh nay d€ ki€m tra cdc vi tri thu gom vi ké khai bang
thanh todn tién, mit khdc quyén s& nay ciing ghi chép lai bit k¥ vin dé nao xdy ra
khi thye hién qud trinh thu gom. Cdc théng tin ghi trong quyén s6 16 trinh rit hitu
dung Khi diéu chinh hay sifa d8i tuyén thu gom.

Luén luén hodn thién cdc hé théng thu gom

Cdc hé thdng thu gom tif trtde dén nay hoat dong chil y€u dua trén kinh nghiém
duge tich 1y theo thdi gian. Qud trinh phdt trién cda x4 hoi 4nh hudng nhiéu dén
hi¢u qué hoat ddng cla cdc hé thdng thu gom, chdng han: sy ting din sé, su ting
trudng kinh t€, tinh trang giao thdng dd thi... khi€n moi phudng thdc hoat dong thu
gom can duge céi ti€n, bd sung, ndng cip, vi vy phdi hodn thién cdc hé thdng thu
gom hién c¢6. Cén cf vao tinh hinh kinh t€, xd hdi va k¥ thudt hién tai cling nhu
nhitng dy bdo phdt tri€n trong tucng lai d€ ddu tr nghién cifu tim ra mét hé théng thu
gom hoat dong hi€u qud hon. Ching han, thong qua cdc budc phin tich so liéu,
nghién cdu thye t€, lap hé thdng mé phéng, md hinh héa... B 14 bai todn danh cho
cdc nha qudn ly vdi s trg gidp cla cdc nha chuyén mén.

72



Cdc tiéu chi chinh ddc trung cho hiéu qud thu gom:

- Khoi lugng CTR duge thu gom trong mot gid;

- T(’?ng $6 hd duge phuc vu trong mot gid 1am viée cia mot ca;

- Chi phi ciia mot ngay thu gom;

- Chi phi cho méi 14n dirng d€ thu gom;

- 86 luong ngudi dude phuc vu bdi mdt xe trong mot tuan.,

Tinh hiéu qud cda tuyén thu gom ciing dugc ddnh gid bdi s6 1an tuyén thu gom bi
lip lai (thé hién bing dudng nét ddt). S& lan l3p lai cang thip, tuy€n thu gom cang
hiéu qud vé kinh té&.

Bétdﬁu —— e — — oy
tuy&n 1 =
EHE
\
,
5
12 12
6 [ 6 |
\ S r, l
| r I
1 i
i llr 6 ™~ 6 h I
12
|2 12 2 H 2 ¢ 21 |
" 1l 12 '
e e
5 3
14 |2 ||Ls i
L v,

] e p—

-
|
K&t thue
! ‘\ Pén tram

2,6, 12: S8 hd dan & mbi day tuvén 2
uyén
Bit ddu tuyén 2 4 trung chuyén

Hinh 3,12, Hién trang thu gont v vidn chuyén rde sinh hoat tai TP HCM

3.4.3, Téng quan vé phuong tién - hé thdng thu gom, van chuy€n rdc sinh hoat
TP. H6 Chi Minh

Luc lugng thue hién thu gom va vin chuyén CTR bao gdm:

- Cac d6i vin chuyén clia Cong ty M6i trudng P6 thi TP HCM (CITENCO),

- Céc cong ty, xi nghiép Cong trinh b6 thi cda 22 quin huyén;

- Hyp tic x3 Van tdi Cong ndng;

- Hé théng thu gom CTR déan lap.

Hé thdng k¥ thuit thu gom va vin chuyén CTR sinh hoat tai TP HCM c¢6 ba hinh thic:

Hinh thite 1: hang ngay, CTR dudge thu gom bling xe ddy tay va tap trung tai diém
hen. Sau d6, CTR tlr xe ddy tay sé dude bdc d3 vao xc ép rdc loai nhé (1Y 2+4 tdn)
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va chuyén dén tram trung chuyén. Tai tram trung chuyén, xe tdi I6n hon nhan CTR
tr xe ép nhd va van chuyén dén BCL.

Thu gom tai diém hen xe
ba géc cii bang xe ép

Hinh 3.13 Hinh dnh minh hoa
cdc hinh thic thu gom va
do tdi CTR tai TP HCM

Thu gom tai diém hen thung ddy bang xe ép

Hinh 3.13. Hinh anh minh hoa cdc hinh thic thu gom va da tai CTR tai TP. HCM
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Hinh thie 2: CTR duge thu gom biing xe day tay v tip trung tai diém hen, sau dé
CTR tif xe ddy tay s& duge bdc d [én xe ép 1dn va chd true ti€p d&n BCL. Hién nay,
cOng nghe nay dang dudge dp dung vi ngay cang md rong dé gidm din nhitng diém
tip trung CTR va han ¢hé 6 nhiém.

Hinh thice 3: CTR chifa sin trong cdce thing chita (240+660 lit) & doc cdc uyén
duding hay cdc ngudn phdt sinh rdc 16n (chg, thugng mai, viin phong ¢d quan....) dudc
bdc di bing xe ép loai nhd (1 2+4 1dn) va chuyén d¢én tram trung chuyén. Tai tram
trung chuy€n, xe tdi 16n ti€p nhin chat thii tir xe nhdé va van chuyén dén BCL.
Trong hinh thite ndy, néu CTR rdc 1l cdc thing chifa dudc béc dd bing xe ép 1dn, né
s€ duge van chuyén thing dén BCL.

CAUHOI
1. Xde dinh 16¢ do phdt sinh CTR cda mot khu din cu, biét riing khu virc ndy ¢4
1.200 hd din (mdi hd ¢6 trung binh S ngudi) vd TTC dia phudng lié'p nhin toan bd

tgng chit thdi thu gom duge d€ chuyén dé€n BCL. S8 lidu thu thip trong 1 tuin hoat
ddng ¢ctia TTC nhu sau:

- SO lugng xe ¢p riic 9 xe

- Dung tich trung binh ctia mdi xe €p ric 15,3 m’

- Khéi lugng riéng clia rdc trong xe ép ric 600 kg/m’
- S& lugng xe tai thuding 7 xe

- Dung tich trung binh clia mdi xe @i thudng 1,53 m’

- Khdi lugng riéng clia rdc trong xe tdi 400 kg/m’
-S4 lugng xe tdi cia tw nhin 20 xe

- Thé tich trung binh ctia mdi xe 17 nhan 023 m’

- Khdi lugng riéng clia rde trong xe ur nhin 200 kg/m®

2. Xdc dinh cic hing s§ van (6¢ vin chuyén. Bi€t van tdc trung binh trén nhitng
doan duding d€n bii d6 khdc nhau nhu & bing dudi. Tinh thoi gian van chuyén cia
moOi chuy&n véi vi tri cdch bai dd 17.7km.

Boan dudng (x), km/chuyén Vin 1o¢ (y), km/h Thai gian, h/chuyén ‘
3.22 27.35 0.12 ‘
803 45.05 . 0,18 |
12,87 51.49 0,25
19,31 57.92 0,33
25,74 64,36 .' 0,40
32,18 67,58 0,48 :
40,23 72,41 } 0,56

3. Xde dinh s8 chuy€n xe rdc cin thi€t trong ngly va thdi gian m vice cla he
thdng Container di dong. Bidt riing thai gian xe 18y rde di 1f ram xe d&n vi i 14y
ric dau Gén 1a 15 phiit va tir vi uf 14y rdc cudi clng vé tram xc 1a 20 phat. Thisi gian
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van chuyén giita hai di€m 13y CTR 13 6 phut. Théi gian 13y rdc 13 0,4h/chuyén. Khodng
cdch tr diém 14y CTR dén bii d8 1 16,57km. Céc hing s& trong phudng trinh vén toc I
a = 0,016h/chuyé&n, va b = 0,017vkm. Thdi gian tai bii dd 12 s = 0,133h/chuyén va hé
sO tinh d&n thdi gian khong van chuyén 1a W = 0,15.

4. Xac dinh doan dudng dai nhat tif vi tri ¢in 1§y CTR dén tram xi 1y sao cho chi
phi ($/tudn) ctia hé thdng container di dong = chi phi diing cho hé thdng container cd
dinh, t; va ty dugc tinh trong hé s6 tinh thdi gian khdng sdn xudt W = 0,15.

a) Hé thdng container di déng:

- Lugng CTR 229,4 m*/tudn

- Kich thudce thung chifa rac 6,1 m3lchuyé'n

- Hé s hitu ich cda thiing chita 0,67

- Thoi gian chat thing CTR 1én xe 0,033 h/chuyén

- Thoi gian trd thing vé vi tri cii 0,033 h/chuyén

- Hing 56 vin chuyén: a = 0,022 h/chuyén, b = 0,01367 h/km

- Thoi gian tai bai d6 0,053 h/chuyén

- Lé phi 400 $/tin

- Chi phi vdn hanh 15 $/h

b) Hé théng container ¢d dinh:

- Lugng CTR 229,4 m*tuin

- Kich thurge thung chiya rac 6,1m3fchuyé’n

- Hé s0 hitu ich cta thiing chita 0,67

- Sifc chita ciia xe thu gom 22,9m*/chuyén

- Ty s0 nén CTR 2

- Thai gian d& CTR 0,05 h/chuyén

- Hiing s8 van chuyén a = 0,022 h/chuyén, b =0,01367 h/km

- Théi gian tai bai d6 0,1 h/chuyén

- L& phi 750 $/tuin

- Chi phi vdn hanh 20 $/h

¢) Piac diém vi tri 13y CTR:

- Khodng cédch trung binh gitta cdc thuing CTR 0,1609km

- Hing s3 udc tinh thdi gian van chuyén gita hai vi tri dat thung CTR cho ci hai
hé théng a’ = 0,060 h/chuyén, b’ = (,0416 h/km.

5. Vach tuy&n mang lusi thu gom CTR cho khu din cu ¢6 mit biing nhy hinh vé
sau, bi€t ring: :

- SO ngudi cia mdi hd gia dinh 3 ngudi/hd

- T8¢ d6 phit sinh rac trung binh 0,8 kg/ngudi.ngay

- Chu k¥ thu gom 1 lan/tuin
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- Céng suit xe thu gom 20 m’
- Khéi lugng rdac sau khi nén trong xe 350 kgfm3

2 2 16 4 2

1 10 B8 8 ] 6 8 8 8 8
2 2 16 4 2
1 2 2 4 20

6 4] 7 7 5 5 5 6 4 4
1 2 2 4 20
2 2 4 4 S 2

10 10 8 8 7 7 7 7 8 a 7 7
2 2 4 4 5 2

6. Theo cdc kién thic dude trang bi vé hé thong thu gom, vin chuyén CTR hiy
phéan tich hién trang thu gom CTR tai TP HCM?
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Chuong 4
HE THONG TRUNG CHUYEN VA VAN CHUYEN

Trung chuyén la hoat déng ma trong dé CTR tir cdc xe thu gom nhé dugc chuyén
sang cdc xe lon hon. Cdc xe nay dudc st dung dé van chuyén chat thdi trén mot
khodng cich khd xa, hodc dén tram thu hoi ph€ liéu, hoic dén biai d6. Cic hoat
dong trung chuyén va van chuyén ciing dugc stt dung k&t hgp hay lién két vdi nhitng
tram thu hdi ph€ liéu dé van chuyén cdc vit lidu tdi ché dén noi tiéu thu, hay van
chuyé&n phan vt liéu khong thé tdi sinh d&€n bai chon 1ap.

Hinh 4.1. Tram trung chuyén rdc TP. Pa Ning
4.1. SU CAN THIET CUA HOAT PONG TRUNG CHUYEN

Thong thudng, CTR duge van chuyén tryc ti€p tif ngudn phat sinh dé€n bai chita
hodc cd 83 tdi ch€. Thé nhung, hau hét cdc ndi ti€p nhin CTR cudi cung nay dugc
bo tri né,dy cang xa thanh ph() thim chi 12 nhitng ndi cdch xa tuyé€n giao tl'10n‘g>
chinh, né€u vin chuyén truc ti€p dén BCL thi khong khad thi vi chi phi van chuyén
khd cao.

Ngoai ra, hoat dong trung chuyén la mot hoat dong can thi€t trong tat c¢d cdc tram
thu hdi ph€ liéu. Tram trung chuyén ric 12 mdt khau khong thé thi€u cla cédc cd sd
tdi ché hodc tdi ch& k&t hop trung chuyén rdc. Ngay cd nhitng bii chon 1dp CTR
cling can ¢6 tram trung chuyén dé ti€p nhin lugng ric do cdc xe thu gom chd dén,
sau d6 nhd cdc xe chuyén dung chd dén cdc 6 chon 1ap.
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Vi vily, ¢6 thé k&t ludn riing cdc tram trung chuyén rdc 13 cin thi€t bdi nhing 1y
do sau:

1. Han ¢hé& t6i da sy xudt hién cdc bii rdc hd khong hop phdp do khodng cdch van
chuyén khd xa.

2. Vitri cha bii d6 cdch xa tuyén thu gom.

3. Viéce st dung cdce logi xe thu gom vita va nhd khong thich hdp cho viée vin
chuyén ric di xa.

4. C6 nhiéu (6 chire thu gom rdc quy mé nhd tir cdc khu din cu.

5. Su hién hitu cda khu vyc thu gom CTR <6 mit d6 dan cu thip.

6. Viéce hoat déng cida cdc xe thu gom dung thiing chifa luin chuyén cho cdc khu
thudng mai.

7. Viéc sif dung phuong thic vin chuyén rdc tir ngudn bing khi nén hoic bing
dong nudc,

8. Khi ¢6 su thay d6i phuong tién van chuyén: duding bo - dudng sit, dudng bo -
duding thiy...
4.1.1. Khodng cdach van chuyén kh4 xa

Ngay nay, hau hét cdc khiu ti€p nhin ric cudi cling déu dude bd trf céch xa
thanh phs, khu vue din cu. V6i khodng cdch xa nhi thé, cGng thém chi phi nhin
cong, chi phi hoat déng va nhiéa liéu cao, viéc tdn tai ram trung chuyén rdc 1a cdn
thi€t. Su chon lga ndy chung quy 1a do tinh kinh t&. B3i vi, d€ van chuyén ric di
cang xa, xe ¢4 tdi rong cang 16n s& ¢6 chi phi rén mdt don vi khdi Iigng cang thap.
Nhu viy. c¢in tram trung chuyén dé nhin ric tif cdc phuong tién vin chuyén nhd va
giao cho cde phudng tién van chuyén I6n dé chd ric dén bai d8 cudi cung.

Vi'dy 4.1, Xic dinh sy ¢in thi€t clia trung chuyén trén cd s& phan tich chi phi
vin hanh:

- H¢ thong container di ddng (truc iép)

- Hé thong container ¢ dinh (truc tiép)

- H¢ thong trung chuyén - van chuyén

Pé vin chuyén chat thii duge thu gom i khu dd thi d&n bai chon 14D, theo cde dir
l1Eu sau:

a) Hé thong container di dong s dung xe thu gom c6 thé tich thiing chita 6m” véi
chi phi vdn hanh la 25.000d/h.

b) H¢ théng container ¢6 dinh st dung xe ¢6 trang bi mdy ép rdc, ¢d thé tich
thiing chita 15m®, vdi chi phi van hanh 14 40.000d/h.

¢) Hoat ddng trung chuy&n - vin chuyén sit dung xc diu kéo ¢é thé tich cta thiing
chita 80m? vdi chi phi van hanh 13 60.000d/h.

d) Chi phi hoat ddng cia tram trung chuyén: 2.750d/m”.

Gidi:

I- Chuy&n d6i cde chi phi vin hanh thanh don vi ddng/(m™.h)
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a) Hé théng container di ddng: (25.000/6 ) =4.166 df(m3.h)
b) Hé th&ng container c§ dinh: (40.000/15) = 2.666 dz’(m"'.h)
¢) Chi phi vdn chuyén stt dung xe ddu kéo: (60.000/80) = 750d4/m>.h)

2- V& dudng bi€u dién chi phi cho 1m’ CTR theo thdi gian 141 xe toan chuyén
(2 chiéu), cho ba hé thdng lua chon. P4 thi biéu dién nhy sau:

12000
E 10000 -
h
=
S 8000 -
£ 6000
2
© 4000 LIz —
|
2000 - | !
0 ! I
" 0,805" 1,435 T !
0 0,5 1 15 2 2,5 3
Thdi gian {h)

—&—  H& th&ng container di déng
——=—  H& th8ng container ¢b dinh
—a—  H8 th8ng trung chuyén - van chuyén

3- T hinh v& xdc dinh dugc cdc diém giao nhau giita hé thdng trung chuyén - vin
chuy€n v6i hé thdng lura chon:

a) Hé thong container di dong: 48 phuit

b) Hé théng container cd dinh: 86 phiit

Nhén xét:

- Néu hé thdng container di dong dugc sit dung va thdi gian ldi xe toan chuyén
dén bidi dd 16n hon 48 phiit thi nén ddu tr tram trung chuyén.

- Néu hé thong container ¢ dinh duge st dung va thai gian ldi xe toan tuy&n dén
bai dd 18n hon 86 phiit thi nén ddu tif tram trung chuyén.

- Khi vdn chuyén CTR vdi nhitng khodng cdch xa thi chi phi vin chuyén dudc
bi€u dién bing don vi: VND/(tdn x km). Pon vi bidu dién ndy duge st dung rong rai
dé phin tich tram trung chuyén bdi vi khdi lugng 13 chi tiéu chudn quan trong nhat
d6i vdi van chuyén biing dudng sit hay dudng 6 t5. Tuy nhién, don vi bi€u dién chi
phi ndy c¢6 thé din dén tinh todn sai khi kh6i lugng riéng ctia chdt rin thay ddi ddng
k€ khi chuyén tif ndi nay dén ndi khdc hoic tir container niy dén container khic.

Vi du 4.2. Xéc dinh thdi gian giao nhau gilfa hai hé théng thu gom rdc sit dung xe
ép rdc va hé théng trung chuyén, van chuyén, theo cdc di liéu sau:

- Xe ép rdc ¢6 thé tich 23m’

- Kh&i lugng riéng ciia rac trong xe ép rdc 350kg/m®
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- Xe ddu kéo (rgmooc) ¢6 thé tich 80m?
- Khai lugng riéng ciia rdc trong xe diu kéo 20[)kg;’m3
- Chi phi viin hanh cla xe ép rac 40.000d/h
- Chi phi vin hanh cla xe diuw kéo 60.000d/h
- Chi phi vin hanh ctia tram trung chuyén 3.650d/tan.
Gidi:
1- Xdc dinh khéi lugng réc van chuyén cho tiing hé théng
Hé thdng xe ép ric:  23m” x 350kg/m’ = 8.050 kg
Hé théng xe diu kéo: 80m® x 200kg/m’ = 16.000 kg
2- Xdc dinh ¢hi phi van hanh trén ! tin rdc
H¢ théng xe ép rac:  40.000d/M/8.050kg = 4,969d/(kg.h) = 4969d/(tAn/h)
Hé thong xe ddu kéo: 60.000d/h/16.000kg = 3,750d/(kg/h) = 3750d/(tdn.h)
Lip phuong trinh xdc dinh thdi gian giao nhau gitta hai hé thong:
4.969x = 3.750x + 3.650
Tl phudng trinh trén, xdc dinh thdi gian giao nhau cda hai hé thdng la:
x =3 gid = 180 phut.
4.1.2. Tram xit 1y hay bii @6 it & xa truc 16 giao théng
Néu diém ti€p nhén rdc cudi cling khdng nim canh truc giao thdng dudng bo, thi
rd rang hoat ddng trung chuyén phdi duge st dung vi khong thé van chuyén trifc tiép
trén duting quéce 1.
4.1.3. Tram trung chuyén két hgp véi tram thu hoi vat liéu
Khuynh hudng qudn Iy CTR hién nay Ia phat trién cédc tram lién hgp trung chuyén -
tdj sinh ph& liéu quy moé 1én. D6 1a nhifng tram lién hop da ning cé thé thuc hién
nhié¢u khiau mdt liic nhur:
I~ Ti€p nhin chat thdi
2- Phin loai
3- Tdi ch€ nhua, thiy tinh...
4- Sdn xud't phan Compost
5- D&t phit dién...
6- Vin chuy€n phin con lai dén bii chon 13p.
Viéc dp dung cdc tram lién hdp trung chuyén - tdi sinh ph& li¢u quy mo 1dn cho
phép i€t kiém chi phi nhi k&t hgp nhiéu hoat dong trong mdt tram.
4.1.4. Tram trung chuyé&n tai bai chdén 18 hgp vé sinh (Jandfill)
D& ddm bdo an todn va khdc phuc nhitng khé khin trong ¢dng tdc nhan dang chil
thai cho phép ti€p nhin tai bii chdn 1dp thi ngay tai diy cling can xay dung bii chita
tam thdi (goi 14 tram trung chuyén & bdi chén 14p), d€ nhin chit thdi 1 cdc xe tdi
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nhd, tw nhan. Ngoai ra, nhd tich riéng tram trung chuyén cho xe vin chuyén tu nhin
va xe tdi nhdé, nén nguy cd xdy ra tai nan § cdc khu vuc cong tdc cia bai chon lap
giam di ding ké.
4.1.5. Tram trung chuyé&n khi thay déi phuong thic van chuyén

Khi xtt li CTR & trén cdc ddo, d€ gidm cdc chi phi va khé khin cho qud trinh vén
chuyén cin phdi ¢6 tram trung chuyén k&t hgp ép rdc vao cdc container thé tich
16n hon.

Vi du: M hinh céng ép - trung chuyén CTR & Hong Kong.

Heé théng nén CTR

Xe thu gom

| - Aty T

i

Container

van chuyén —
X3 lan chuyén CTR
dén biichén lip

_ PN
7

Phéu thu ric Miv ép ric Thigt'hi di chmvidn Container vin chuyén

container Vin chuyén dén BCL
Hinh 4.2. M6 hinh cdng ép - trung chuyén CTR & Hong Kéng

4.2. CAC LOAI TRAM TRUNG CHUYEN

Tram trung chuyén c6 chifc nang chinh 12 chuyén CTR tir cdc xe thu gom va cic
xe vin chuyén nhd sang cic phuong ti€n vin chuyén 16n hon. Phu thudc phuong
phdp chit tdi 1én cdc xe van chuyén 16n, ¢6 thé phin loai tram trung chuyén thanh
ba loai:

1. Cha't tdi truc ti€p

2. Chat tdi tr khu vuc tich iy

3. K&t hop chat tdi truc ti€p va chat tdi ki€u tich Iy (hinh 4.2).
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CTR dugc a8 tryc tidp vao
thung chuyé&n dén noi thai bd

Ban can {n&y co)

y CTR tr hé a3
vao thiing chuyén
dén ngi thai bd

CTR tU xe thu gom
duge d8 tryc tigp
vao hé chira

Ban can (n&u cé}

b)

CTR khéng thu héi duge

CTR dugc phéan tdch loai 48 vao thing chua

CTR duge 48 tryc tigp
vao thung chua

Ban can (n&u cé)
c)

Hinh 4.3, Cdc logi tram trung chuyén

a) Chdt wdi triec 1iép; b) Chdt 1di kidu tich lidy; ¢} Két hgp chd't tdi truc tiép va chdt 1di tich liy

Tram trung chuyén ciing ¢6 thé duge phin loai theo cong sudt, vi dy theo cich
phin loai cia My " nhu sau:

I- Loai nhd (cOng sudt < 100 tin/ngay).

2- Loai trung binh (¢Ong sudt trong khodng 100+500 tin/ngay).

3- Loai ldn (cong sudt = 500 tin/ngay).
4.2.1. Tram trung chuyén chat tai tryc tiép

Tai tram trung chuyén chit tdi ruc ti€p, CTR tit ¢dc xe thu gom nhd dudge dé ruc
ti€p vao xe vin chuyén tii rong 19n hodc thiét bi nén dé nén chilt thii vao xe ldn,
hay nén thanh %ién d€ thugn tién chuyén dén bai chdn 1p. Trong nhidu tnring hap,
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CTR ¢6 thé dude db trén nén da tdi d€ tach loai cdc vatlidu ¢ thé tdi ché€, phin con
lai duge ép vao cde xe trung chuyén. Tai tram trung chuyén chdt tdi truc ti€p, rdc
hau nhu khong luu lai 1du, n€u ¢6 chi 12 nhil thdi. Thé tich chat thai chifa tam thdi
trén nén dd tai thudng duge dinh nghia [d cOng sudt tich 13y tic thei hay cOng Sut
fwu tri khin cép cda tram trung chuyén.

Tram trung chuyén chit tii trye ti€p ¢6 nhiéu kiu thy theo quy md va chifc nang
hoat ddéng cda tng tram:

- Tram cdng sudt ldn khong ¢6 khiu ép ric

- Tram c6ng suat 1dn co khiu ép ric

- Tram ¢Hng sud't vira va nhd ¢6 khiu ép rdc

- Tram cdng suit nhd diing § khu vige ndng thin

- Tram ¢dng suit nhd diing ¢ bii chdn Ip.

1. Tram trung chuyén chit tii truc tiép céng suit Idn khdng cé mdy ép

Tai tram trung chuyén chat tdi true (€p cong sudt Idn, CTR tr xe thu gom thuting
duge d3 true tiép vao xe vin chuyén. D€ thyc hién ¢ong viéc ndy, cdc tram trung
chuyén thudng dude xiy dung theo ciu tric hai bac vdi hai cao dd khdce nhau: san da
tai (hay bé d3 tai) duge xiy dung & trén cao dé dJ i tir xe thu gom vao xe dau kéo
dit & dudi thap hodc sin d3 1di nghiéng va xe diu kéo ddu § vi tri dudi doc. 3 mot
vai tram trung chuyén chat tdi tryc ti€p, CTR tir xe thu gom cd th€ dugc do tam thdi
rén san d3 tdi khi romooc vin chuyén di diy hay dang trén duding véin chuyén CTR
dén noi thdi bd.

Hoat ddng ciia tram trung chuyén chdlt tdi truc tiép 6 thé mé td nhi sau: khi dén
tram trung chuy&n, 14t ¢i cdc xe chd ric dugce cin fai cdu can va duge chi dan dén vi
i d& tdi. Sau khi hoan tat viée dd tdi, cic xe nay dude cin lai mot lan nita va tinh 18
phi. Khi cdc toa romooc di diy tdi va dat dén tai trong cye dai cho phép, ching duge
van chuyén dén bai dd. Thé tich va khdi lugng chat thdi rén xc van chuyén phdi
duge ki€m tra lai trude khi ra khdi tram trung chuyén.

2. Tram trung chuyén chit t4i truc tiép niang sudt Idn cd may ép

Hinh 4.4. M6 hinh trung chuyén rdc sit dung mdy ép va contuainer
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Hinh 4.5. Thi&t b{ nén rdc
a) My nén CTR vdi mdng d0 rde hit (khi cde kien CTR duge hinh thanh trong khoang
nén thi c¢ing triugt duoe niv lén va kién CTR dugc d.ﬁfy vde trong xe vdn chu}‘é’n};
b) Chi tiét medy ddng kién cong sudt lin voi mdng do rdc kin (CTR theo hé thdng bdng
chuvén vao trong mdy ding kién)

]

Tram trung chuyén chit tai tryc ti€p ning sudt Idn ¢6 may ép 1a mot bi€n thé cla
tram trung chuyén chit t3i true ti€p nhu dd mé td rén, dude trang bi cac phuong tién
nén chat thdi vio thing xe, toa rémooc kin hodc tao thanh kién. Hoat dong cia céc
tram (rung chuyén chit tdi true tiép ¢6 thi€t bi nén ¢d ban gidng nhy hoat ddng cla
tram trung chuyén chit i trye ti€p khoéng c¢6 mdy nén vdi cidc toa romooce hd, chi
khdc 12 chdt thdi dude nén vao cdc toa romooc kin nhd cdc may nén ¢4 dinh. Trong
m61 vad truding hop cdn thiét, chat thdi duge van chuyén dén cdc thi€t bi nén nhg
bing tai.

G cdc ram trung chuyén chit tai trge ti€p c6 thi€t bi ép chit thdi thanh nhimg
kién 160, chat thai tir xe thu gom dude dé truc 1i€p 1én bé dd tai hodc tric GEp vao
ph&u cda hidm ép. Sau khi di phin loai cdc vat lidu ¢ kha niing tdi sinh, chét thdi
dudge diy vio mdy ép. Kién chat thdi di ép dugc chuyén sang cdc xe ¢o toa kéo mot
cdu (semitrailer) A€ van chuyén dé€n BCL. Vi cdch tao thanh ki€n chat thdi ¢ kich
thude nhd hon kich thude bén trong cta thiing xe van chuyén ¢6 toa kéo mot ciu mui
tran, chi phi van chuyén ¢6 thé giam dén mifc thdp nhal.



3. Tram trung chuyén chit tdi truc tiép ning sust trung binh va nho cé mdy nén

Sau khi cin, xe thu gom di vao tram trung chuyén vi chat thdi rén dé duge do
true tiép vio phéu ndi lién v4i mdy ép hodc vio mdt hd chifa chat thdi hinh chiy
nhit. M&i mdt hé dude trang bi mét pittdng thiiy hic d€ day chit thdi vao dén phéu
cla mdy €p dat & cudi hd doi dign. N€u khdng ¢é xe van chuyén ki€u rdmooc dé
nhdn tdi thi chit thdi dugce d6 tam thdi trén nén, tif diy ching sé& duge dua vio phéu
mdy €p nhd xe xuic bédnh hai.

MGat s6 hinh dnh minh hoa cda tram trung chuyén ¢4 mdy ép rdc.

Hé chua Phéu ndi lién
Chét thai Pllléng thl:ly 1UC val may ep

ﬁ ~ 1
DU TY B PP ] vivieo i cie

xe thu gom
San dg tai HS chiza
===

o Budng di clia xe
L&t vao
Y \\ thu gom

. x \
Doéc dan lén -

Hinh 4.6. Mcit bing san di tdi
Vi tei d8 ti clia

xe thu gom
Tram trung chuyén San dd tai /
ar = - . - \-‘““-« ] } - ) ’
Doc dan len san dg tai Léc dan lén Xe dau kéo
chd CTR

— i, dén bai dd
&— ey

Phéu \
= =Yt

Tuyén giao théng Ban can 7
Nha cén May ép rac
Hinh 4.7, Mat bdng bén neodi tram trung chuvén Hinh 4.8, Mdt odi /-1
2 Container
Xe van L Xe thu gom
chuyén day tai

@_

Container May nén
thu tai

Hinh 4.9. Tram trung chuvén cing sudt nhd vai mdy ép o6 dinh
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NGUYEN LY NAP RAC BANG MAY EP TAI TRAM XE

Xe thu gom i . -
Phang diéu khien
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San dd rac
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Phé&u chda va nap rac

&

Xe tai container Bén ngi

XU ly
00 @)@ >

Hé thdng di chuyé&n container ngang

May ep rac

Hinh 4.10. Mé hinh hoat dong ciu tram trung chuyén

Rie duge dd (ir xe thu gom dude €p vio cdce container ¢6 kich thude 16n biing mdy
€p. Qua qud trinh ndy, thé tich ca rde dude gidm di 1/2 va 1/3 so véi ban diu.
4. Tram trung chuyén chat t4i truc tiép ning sudt nho d ving néng thén
Dugng di cla xe thu ,
gom va van chyén Céng

Khu vuc dd tai

EEiEinuin

Ldp I6t bétong

|
|
1
1
|
|

L., Hang rao bao vé
8d db vi tri khu vigc da tai
Xe thu gom va van chyén

T e Nap day
@)—_ o ey ' ——
' Vach da Ldr,\

Ldp lot bétdng

- X e container

Hinh 4,11, M6 hinh tram trung chuvén sit dung  ving ndng thon

d \*un;: ndng thén va nhitng ndi vui choi gidi ted, tram trung (,huyt,n cOng suit nho
dude thidt k& sao cho cdc thung chita chit thidi duge dd trye tié€p vio xc thu gom va
vin chuyén trge HEp dfn bii do. Trong vide thi€t k€ va bo tri tram trung chuyén loai
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ndy,"diéu ¢ot y&u cin xem xét 12 tinh don gidn. Nhiing hé théng cd khi phifc tap
khong thich hgp 6 nhirmg ndi ndy. SG container st dung phu thudc vao pham vi khu
vuc phuc vu va tin suat thu gom, Dé dé& dang da tai, dinh cda container phai duge
dit cao han dinh cla nén d@ tdi khodng lm.

Tram trung chuyén loai nay thudng dude st dung dé thu hdi vat liéu 6 kha ndng
tdi ch€. Sau khi vat liéu ¢6 khd ning tai ché duge tach ra, phin thdi bd duge chia
trong hai toa rdmooc trung chuyén tuin phién.

5. Tram trung chuyén chat taf truc tiép ning suit nhé si dung & bai chén I3p
hop vé sinh.

4.2.2. Tram trung chuyé&n kiéu tich lily (storage-load transfer station)

Tai tram trung chuyén chat thai ki€u tich iy, chat thdi duge d8 truc 1i€p vao hd
chita. T ho nay, chit thdi s¢ duge chuyén 1én xe vin chuyén nhd cdc thi€t bi khéc.
Tram trung chuy&n ki€u tich liy khdc biét so vdi tram trung chuyén chat tai tryc 1iép
d cho né dudce thi€t k& sao cho ¢d thé luu trit chat thai trong khodng 1+3 ngay.

1. Tram trung chuyén kiéu tich Iy céng suit ldn khéng cé may nén

,7? Hé chia S\ \§ Tda nha cé mai che
l! ] /

/Lol di

Xe thu gom tai

e vi tri d5 tai

L&i vao

= E— e,

ﬁ_ s x > gm
Xe dau kéo Nha diéu Toa kéo hang

. hinh phéu
Khu vic dé tai  Vitri dd tdi cla

xe thu gom xe thu gom -
J g ! g Khunha  Gau xdc ¢ dinh
P c6 maiche  hoat déng béng

Ldi vao C

hoi nudc

- E P

i q JAYWAY
s 7 /v— P R A
Hé chira .. Phéu thu CTR //ﬂ Q Xe ¢iu kéo &

Xe Oi . L
vao xe dau kéo vi tri 18y tai
Ban can

Hinh 4,12, Su d6 tram trung chuyén kiéu tich ldy céng sudt Idn khdng oo mdy nén

88



Tai tram trung chuyén ndy, tat cd cdc xe thu gom dén tram déu dugc hudng din
dé di thco mot tuy&€n nhi't dinh d&n tram cin dién w¥ va tat ca cdc sO lidu ciia xe thu
gom déu duge Ivu triy vao mdy vi tinh: tén ngudn thai, dic diém xe thu gom va thdi
gian vao ra tram trung chuyén, don vi thu gom. Sau d6, nhan vién tram cén (ngudt
diéu khi€n) s& hudng din ngutsi ldi xe di vao tram. Khi di vio trong tram trung
chuy€n, ngudi lai xe s& lui xe mdt gée khodng 50° so vdi ria ciia hd chda chat thii.
Khi di dd tdi xong, xe thu gom di chuyén ra khéi tram trung chuyén.

Trong hd chifa chat thdi, hai xe Gi duge st dung dé dap vun CTR va diy chiing vé
phia ph€u nhip liéu ¢ cudi mdi hé. Hai cin tryc dang giu c6 khdp noi duse 1dp dit
phia bén kia ctia phéu nap liéu dé loai trix nhitng chét thai ¢6 kich thude 1dn hodc
chdt thdi ¢ theé lam hdng xe trung chuyén va nén ép chat thai vao xe. Chat thai di
qua phéu, vao xe vin chuyén da chd sdn trén ¢in & vi trf thip hon.

Khi da dat kh&i lwgng cho phép, nhin vién van hanh s& ra hiéu cho ngudi lai xe
bi€t. Xe da ddy tdi duge vin chuyén ra khdi khu vire chdt tdi va duge phi Lidi bén
trén d& trdnh hi¢n tygng gidy va cdc chat thii nhe bi thdi bay theo gi6 wén dudng
vin chuyén.

2. Tram trung chuyén kiéu tich Idy ning suit trung binh cé thiét bi nén va xiv [y

Ddi vdi tram trung chuyén loai nay, diu tién chat thii duge dd vao trong cdc he
chifa tam thoi. T hd chifa nay, chat thai duge ddy 1&n hé thong biang chuyén dé van
chuyén dén may cdt, xé bao. Sau khi cit va xé, sit dudc tich riéng va chit thai con
la1 duge nén vao trong cdc toa trung chuyén dé€ van chuyén dén bii dé.

4.2.3. Tram trung chuyén két hgp chat tai tryce ti€p va chat tdi tich lay

Tai mdt $0 tram trung chuyén, ca hai phuong phap chit tdi truc tiép va chal i
ki€u tich ldy duge sit dung k&t hgp. Py 12 nhitng tram trung chuyén da chic ning,
hoat dong thu hoi vat li¢u ciing 6 thé k&t hgp véi tram trung chuyén loai ndy.

Hoat dgng cia tram trung chuyén loai néry cé thé mé 1d nhu sau: T4t c3 cdc xe thu
gom khi d€n tram trung chuyén déu phdi qua khiu kiém wa tai tram cidn. Cac xe thu
gom s& dudc cdn, sau d6 dén san d3 tdi va dd chat thdi tryc ti€p sang xe van chuyén,
trd lai tram cén, c¢4n Xe va tinh 18 phi.

D61 vdi i nhin hay nhitng ngudi van chuyén phi thuong mai (khdng phdi 1a nhém
thu gom dich vu) vin chuyén mot khai lugng 16n rac vutn, canh cdy, va chat thii ldn
(1> sdy, may cit ¢d, ti lanh...) d&n tram trung chuyén, déu duge ki€m tra tai tram
cin, nhung khdng phdi cdn vi chdt thdi di dude cén tai nha bdi cdc nhan vién phuc
vu va nhin vién phuc vy s&€ dua cho ho héa don. Tuy nhién, ngudi st dung tram
treng chuy&n vin phdi trd phi thdi bé can cii theo s8 lidu ghi trén héa don. Nhan
vién phuc vu & ddy s& ki€m tra bing mit xem chét thdi ¢6 chda cdc vat lidu ¢6 khd
niing thu hdi tdi ch€ hay khéng. N&u ¢, nhin vién s& hudng din tai x& ldi xe dén dé
vat liéu khu vye thu hdi vat ligu tdi ché trude khi dén khu vue d& tdi chung. Mot
¢Ong nhin tram trung chuyén s& hd trd thu hdi cdc vat lidu ¢ khi ning tdi sinh,
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Hinh 4.14.
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Néu ¢6 thé du dodn duge lugng vat liéu ¢6 khd ning tdi ché, 141 xe sé& dudc cip
gidy vao cfta mién phi. Sau khi da thu hdi h&'t cdc vit liu ¢6 khd nang tudn hoan, tai
x€ 1i€p tuc 141 xe dén nén dd tdi d€ d cdc chat thdi con lai.

NE€u khong ¢6 cdc vat liéu tdi ché, tai x€ s& van chuyén thing dén khu vuc da tai
chung. Khu vye nay tach riéng khdi khu vye da tdi truc ti€p danh cho cdc xe thu gom
dich vu, § diy ¢6 hai miéng phéu nap li¢u vao xe rémooc. Chat thai tich liy trén
khu vue dd tdi s& dugce day tmg dgt vao xe van chuyén nhd xe Gi banh hai. Nén di
tai duge veé sinh dinh ky.

4.3. PHUONG TIEN VA PHUGNG PHAP VAN CHUYEN

4.3.1. Phwiong tién van chuyén

Xe tii, xe Itta va tau thiy... 13 nhitng phudng tién chi y&u dugc sif dung trong vin
chuyn CTR. Bén canh dd, con sif dung cdc hé thdng khi nén va hé théng thiy luc.
4.3.2. Phuong phip van chuyén

1. Vin chuyén bing duvng bo

Vin chuyén biing dudng bd sit dung & nhitng noi xe vin chuyén c6 thé vao duge.
Phuang tién thudng duge st dung d€ van chuyén rdc tlf tram trung chuyén 13 xe
rémooc, xe c¢6 toa kéo va xe ép rdc kin. T4t ¢d cdc phuong tién trén déu dung dudc
cho tdt cd cdc loai tram trung chuyén.

Thong thudng, cic loai xe sit dung d€ vin chuyén trén xa 10 phii ddp tng cdc
yéu ciu sau:

+ Chi phi vin chuyén thiap nhat.

+ Chat thdi dugc phi kin trong sudt qud trinh van chuyén.

+ Cic loai xc phili duge thi€t k€ phu hdp vdi giao thoéng trén xa 15.

+ Khoi lugng xe va rdc khdng virgt qud gidi han khdi ludng cho phép.

+ Phudng phdp d3 tai phai don gidn v ¢6 kha ning thire hién doc 1ap (tr hanh).

2. Vén chuyén bing dudng sit

Mic di, dudng st titng 12 phudng tién vén chuy&n CTR thdong dung, nhung hién
nay chi con mét vai khu vye trén th€ gidi st dung phucag tién nay. Tuy nhién, viée
st dung duding sdt d€ van chuyén ric dang duge quan tim va phit trién trd lai, dice
biél ddi vdi bai chon 1ap § xa ma néu van chuyén biing duting bd thi khé khan trong
khi dii ¢¢ siin hé thdng dudng sit.

3. Vidn chuyén bing duvng thiiy

Xa lan va nhitng chiée tau dic biét di dudge dung dé van chuyén CTR dén noi x
Iy hay dén ndi d6 bd nhu bd bién, dai duong (tuy nhién, ngdy nay ngudi ta khong
con d6 rdc vao dai duong nira). .

Trong vin chuyén CTR bing duting thiy, ¢6 thé sit dung mdt s x2 lan ty hanh,
nhung thong thuding, ngudi ta ding tiu kéo hay nhitng loai tiuv dic biét d€ kéo xa
lan ¢hd rae. Tuy nhi¢n, vin chuyén CTR biing dudng thiy thudng xuyén bi ngung tré
khi bién dong. Trong truting hgp do, rc phdi dugc luu trlr do d6 lam ting chi phi st
dung kho luu trir.

91



Uu diém chinh ciia phuong phdp van chuyén bing duong thiiy la:

- Van chuyén biing dudng thiiy chi€m 1gi thé 16n ddi véi cdc thanh phd c¢6 nhiéu
kénh rach. Khi d6, xe chd rdc chi di trong ndi thanh, cu ly ngdn, quay vong nhanh,
glam tinh trang un tic giao thong. Uu diém ndy dugc tan dung t6i da dé€ 6 chic
nhiéu cdng song phin bd trén toan thanh phd va diy chuyén van chuyén lién tuc
24/24. Mdi bén song nay ¢6 chiéu rong mit song du cho cdc xa lan neo dau dé nhan
rac. TS chifc day chuyén khép kin: xa lan coi nhu la b phén rdc noi trén sdong, nhén
diy rdc lic nao 1a rdi bé&n lic 4y va c6 chi€c khac vao thay thé ngay, nghia la 24/24
gid trong ngay xa lan ludn ¢6 mat tai bé&n dé€ nhin ric. Han ché dén mic thip nhat
kha ning gy 6 nhi€m mdi trudng nhat 12 & nhitng noi c6 mat do dan sd cao.

- Thu gom rac trong ndi thanh s& nhanh chéng hon, va x6a bd cdc bod ric wén
dudng phd. N&u dau tv di xe tdi tic tryc nhin réc, khong cho d8 xudng bo, rac wr
nha din dudc ti€p nhan va chd di ngay trong ngay, gidm thi€u cdc dnh hu‘o’ng dén
moi trudng. Téc dO gidi phong rdc nhanh hon, khdc phuc tinh trang rdc ton dong
lau ngay.

- Cu ly van chuyén dudng bd gidm con 5+10km nén chi phi van chuyén gidm
ddng ké. Van chuyén biing dudng thiy gid cudc ré hon cude dudng bd tr 30+50%.

- T4n dung khai thdc, sit dung t6t nhit nhitng 1gi th€ vé diéu kién dia 1y tu nhién.

Vi du: Tram trung chuyen phdi dugc su’ dung khi tau hda hay xa lan dudc dung dé

van chuyén chat thai d€n diém d6 bd cudi cung nhu: Xa lan van chuyén rac § Hong
Kong va Nhat Ban.

Hinh 4.15. Xa lan vin chuyén rdc ¢ Nhit Bdn (a) va Hong Kong (b)

4.Van chuyén bang khi nén, ap luc nuéc hay cac hé théng khac

Cd hai h¢ thong van chuyén bing dng din khi 4p sudt thdp va Ong din chin
khong déu da dugc st dung d€ van chuyén CTR. Hiu hét ching dude st dung dé
van chuyén ric }tr cdc khu din cu ¢6 mat d§ din cao va cdc khu thuong mai dén
tram tap trung d€ xi 1y hay chat 1én thi€t bi van chuyén.

}/é mit thié’t,ké‘ va vin hanh, hé thdng van chuyén bing khi nén phiic tap hon hé
thong van chuyén bing dp Iyc nudc vi hé thong nay c6 cdu tric va van diéu khién phitc
tap. Nhu cau quat gi6 hay tuabin tdc do cao cang gy phifc tap cho ché do bdo dudng.

) Gid thanh ldp dat cho nhitng hé thdng nay cao nén chiing mang lai hiéu qua kinh
té khi st dung cho cdc ¢ong trinh mdi.
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ABNIBC 7 i s tri cdc logi rae ¥0 4t

Hinh 4.16. M6 hinh hé thong thu gom tai ngudn chdt thdi rdn dé thi trong 6ng khi nén

Van chuyén bing siic nudc thudng duge sit dung d€ van chuyén chat thdi thuc
phim (& nhitng hd gia dinh ¢6 st dung mdy nghién rdc gia dinh). Mot trong nhitng
kh6 khiin chinh cia phuong phdp nay 1a nudc hodc nude thdi ding dé van chuyén
CTR cudi cung dude xif 1y. Giong nhu qué trinh hda tan, ndng d6 chat hitu cd trong
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nude thii loai ndy cao hon nude thdi sinh hoat. Hé théng vin chuyén bling nudc ¢6
th€ dp dung & nhitng khu vire ma cdc qud trinh Gién x{ 1y va X 1y bic cao két hgp
v6i nhau thanh hé thong xit 1y. Khd ning &ng dung ciia phudng phdp niy bi han ché
& nhitng khu vigc ¢6 mit dd din cu cao.

Nhitng phuong phdp vin chuyén CTR khdc da duge dé xuat nhu bang téi, khi thdi
va h¢ thong Ong dan ngdm dudi long dat c6 cdc gid rac di chuyén bing 1 trudng.

4.4. NHOUNG YEU CAU TRONG THIET KE TRAM TRUNG CHUYEN
Khi thi€t k& tram trung chuy€n, nhitng y&u (3 sau day cdn dude xem xét:
- Loai tram trung chuyén
- Cong sudt tram trung chuyén
- Thi€t bi, dung cu phu trg
- Yéu clu vé sinh méi trudng
- Vidn de sic khdc va an toan lao dong.

4.4.1. Loai tram trung chuyén

V@i nhitng {oai tram trung chuyén nhu di trinh bay ¢ trén, khi thi€t k& can x4c
dinh rd hoat dong tai tram ¢o gom ¢ cong tdc thu h6i vat liéu tdi sinh hay khéng.
N&u ¢6, dién tich tram trung chuyén (TTC) phdi dd 16n d€ xe chd rdc da tdi.

4.4.2. Cong suat tram trung chuyén

Khéi lugng CTR dua vé tram trung chuyén va stc chita cita tram phdi dugce danh
gid mdt cdch cdn thin trong qud trinh quy hoach va thi€t k€ tram trung chuyén. Khéi
lugng chdt thdi dua vé tram phai duge tinh todn sao cho cdc xe thu gom khong phdi
chd doi 1au maéi duge dd tai.

Do kinh phi dau tu thi€t bi van chuyén ting nén cin phan tich tinh kinh & giita
stic chifa cda tram trung chuyén va chi phi hoat déng van chuyén bao gdm cd thi€t bi
va nhdn cong. Vi du: tdng sdc chifa ciia tram trung chuyén vi st dung it xe van
chuy€n nhung ting thdi gian [am viéc sé dat hig¢u qud kinh t€ hon la khi st dung
tram trung chuyén nhé va mua nhidu xe vin chuyén. Pai vdi tram trung chuyén chit
tdi - luu giit, cOng sudt clia tram trung chuyén wong ting v6i thé tich CTR thu gom trong
1/2 d¢n 1 ngdy. Cong suat ciia tram trung chuyén ciing c6 thé thay ddi theo loai phitong
tién hd trg duge st dung d€ chilt 13i 1én xe vén chuyén. Tuy viy, thong thudng sdc
chita chia tram trung chuyén khong duge vugt qud thé tich CTR sinh ra trong 3 ngay.

4.4.3. Yéu cau vé thiét bi va cdc dung cu phu trg

Thi€t bi va c¢dc dung cu phu trg st dung & tram trung chuyen phu thudc vio chic
nang caa tram trung chuyén trong hé thdng quin ly CTR. § tram trung chuyén chilt
tdi truce tép, yéu ciu phii ¢ cic thi€t bi dung dé ddy chit thdi vio xc vin chuyén
hodc d¢€ phan bd dcu chat thai rén cic xe van chuyén. Chdng loai v 6 lugng thiél
b1, dung cu vc,u cdu thay déi theo cOng sudt cla tram. O céc tram trung chuyén chat
tdi - luw trlt, can moét hoic nh1cu xe Ui d€ dip vun va diy chdt thdi vao phéu nap
ligu. MOt s0 dung cu khdc ¢in ding dé phin bé chdlt thii va lam dong déu tdi fugng
trén cdce xe vin chuyén.
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Cin 14 dung cu khong thé thi€u & tit ¢4 cdc tram trung chuyén vira va 6o dé ¢o
th¢ gidm sdl hoat ddng cla tram va dé xdy dung hé thong di liéu cdng nghé va
qudn 1y ¢6 ¥ nghia. Can ciing ¢in thi€t khi tram trung chuyén tinh 1& phi dua trén
khoi lugng chat thii. Tram can ciing phai duge trang bi dién thoai va hé théng lién
lac hai chiéu dé nhin vién diéu hanh tram cdn c6 thé lién lac véi Hi xe.

4.4.4. Yéu cau vé sinh méi trudng

Tai cdc tram trung chuyén cin 1p dat hé théng xit Iy khi thai. DJi véi tram trung
chuyén chat tdi true tép, cin phii st dung mdi che, uGi chdn d€ trdnh hién tugng
cdc thanh phin chit thdi nhe bi cudn theo gié. Hoat dong cia tram trung chuyén
phdi duge giam sdt chit ché, cdc chat thdi rai vii phdi duge vé sinh ngay, khong dé
lau hon 152 gits. G tram trung chuyén 16n cdn xdy dung hé thong x& 1y so bo nudc
thii trude khi thii bd vio hé thdng thodt va xi¥ 1y nude thii cia khu vue. O nhifg
viing xa, can xdy dung tram x{f I§ nuGce thai hoan chinh d€ xi¥ 1y nudc £o rf sinh ra tai
tram trung chuyén. '

4.4.5. Van dé siic khée va an toan lao dong

Vin dé v¢ ste khoé va an toan lao ddng tai tram trung chuyén ¢6 lién quan dén
ham lugng bui phdt tdn trong tram. P& gidm néng do6 bui trong khu vue chita CTR &
tram trung chuyén chi't tii - Lwu tri¥, ngudi ta st dung bién phiap phun nudc vao
khdng gian phia trén phéu ti€p nhén rdc. Cdc cdng nhin lAm viée & diy phdi duge
trang bi mit na chdng bui. Trong cdc tram trung chuyén chat tii - luu gitt, cdc may
di lam viéc trong hé chita phii ¢6 cabin kin, dwge trang bi mdy diéu hoa khdng khi
va cde thi€t bi loc bui. Chat thai khdng dude phép d8 trye ti€p vaoe ho chia & cdce
tram trung chuyén chat tai - Iy trif cOng suit 16n d€ dam bio van dé an toan.

4.5. LUA CHON V] TRI TRAM TRUNG CHUYEN

Tram trung chuyén nén duge bd i & noi: 1- gin khu vuc phuc vy, 2- dé dang G€ép
¢an vdi yé€n dudng giao thong chinh va cdc tram didu phdi xe, 3- 4nh hudng cda nd
d€n cong dong din cur va moi ruding do cdc hoat ddng cla tram trung chuyén la thap
nhit, 4- viée xay dung va vAn hinh tram trung chuyén s& ¢6 hiéu qua kinh € cao
nhit. Thém vao dé, nu tram trung chuyén duge xdy dung d€ xit 1y CTR nhy thu hdi
vat liéu va sdn xudt ndng lugng thi tit cd nhitng hoat déng nay phii duge dinh gid
va ki€m sodt.

Vitdt c¢d nhitng y&u 1& néu trén it khi duge théa min ddng thisi nén ¢in phan tich
¢én nhic tinh vu tién gitta nhiing y&u 16 ndy. Do d6, viée lya chon vi tri bai d8 hay
tram trung chuyén phai dua trén bi todn phan tich chi phi kinh t& - k§ thudt giita cdc
y&u 6 (rén. Phudng phap niy ¢d thé dp dung trong nhitng trding hop cin phai lua
chon gitta mot s vi tri kha thi d¢ xdy dung tram trung chuyén.

4.5.1. Lya chon tram trung chuy¢n dya trén chi phi vin chuyén

Vi nhitng dicu kién 1y wdng, tram trung chuyén cin dit tai nhitng noi ¢6 chi phi

vin chuyCn thip nhit. Tuy nhién, viu dé khé khin cho cic ¢d quan quin Iy CTR 1a
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chi phi vin chuyén ngay cing trd nén it quan trong ddi vdi viéc lua chon vi tri thich
hop dé€ xdy dung tram trung chuyén.
4.5.2. Lya chon vi tri tram trung chuyén dya trén cic diéu kién gidi han

Trudng hgp khi hai hoac nhiu tram trung chuyén vi BCL dugc st dung thi vin
dé dugce ddtra 1a vi tri ndo s& 14 81 vu tif tram trung chuyén dén bai chon 1ap.

Gid st phdi xdc dinh chi phi thip nhat dé vin chuyén mot lugng CTR tf mot
trong ba tram trung chuyén dén mat trong ba BCL. Van dé nay thé hién dudi dang
cong thic todn hoc nhu sau:

- Goi vi tri tram trung chuyén 1a 1,

- Goi vi il BCL 14 j;

- Khi d6, X;; 1a lwgng cha't thdi van chuyén tir tram trung chuyén i dén BCL j;

- Cj; 1a chi phi van chuyén chat thdi tif tram trung chuyén i dén BCL j;

- R; 1a tOng lugng chat thdi dua dén tram trung chuyén 1

- Dj 12 t8ng lugng chdt thdi c6 thé chita 8 BCL j;

- Néu goi F 1a ham th€ hién t8ng chi phi vdan chuyén, thi ham s& F dugc xdc
dinh bdi t8ng cdc gid tri nhu trinh bay dudi ddy phdi 12 nhd nhit véi nhitng diéu
kién gidi han:

X11Ci+ X2C 2+ X21Ca + X22Coz + X23Co3 + X31C31 + X32C30 + X33C33=F

- M6 td dudi dang cdng thifc todn hoc

3 3
F=3%> Xijcij
j=li=l1
Theo cde gidi han sau:
3 E
EXU:R-I (i=1:3) jéxii <D, (j=13) X;; 20

Piéu ki¢n gioi han:

1- Lugng chat thai van chuyén dén BCL phai bing lugng chit thii chuyén dén
tram trung chuyén

2- Téng lugng chit thii van chuyén f tram trung chuyén dén BCL nhd hon hodc
bing sic chita clia BCL

3- Khéi Iugng chalt thai vén chuyén tif tram trung chuyén phdi 1én hon hodc bang 0.

Bai todn xdc dinh vi tri thich hdp clia tram trung chuyén va BCL theo cac diéu kién
gidi han thutng duge goi 1a bai todn van chuyén trong linh vyc quan Iy CTR. Pé giai
bai todn nay ¢6 thé dp dung phuong phép t8i vu héa theo quy hoach tuyén tinh.

Vi du 4.3. Thi€t k& sd bd cing ép - trung chuyén CTR Binh Dién

- Céng sudt: Ludng rac xa ban 1000 tAin/ngdy.

Lugng rdc ép sdn 1000 tan/ngay.
Lugng rdc rdi 2000 tdn/ngdy.
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Cic hang myc xdy dung tai Cing Binh Pién:

Hang muc Bdn vi Kh&i lugng

Bé&n xa lan 300 dn md 80)

K& bao vé b md 123
Pudng ndi bd sau b&n rong 12m m’ . 4824
Rai chira container m* 5730
Nha ¢p rdc m’ 1250
Nha ria xe m* 66

Tram ¢in m? 60

Nha diu xc m* 600
Cdc hang mue cong rinh khic m* 757

Tinh todn nhu cAu thiét bi cho Cing Binh Pién:

Thict bi chinh

56 lygng (cdi)

Dic tinh k¥ thuit

Mdy éprac
Container chia ric
H& chira riac

Phé&u nhin ric

Xe dau kéo

Ciu ¢d dinh

Xe ning container

Tram cin
Xa lan

5
121

T ek L LA La

=

Cdng suil: 35,6 tin/gidf
DxRxC: 65330x2250x2310mm
D=xRxC: 7000x3000x3000mm
D=xRxC: 7000x3000x3000mm
Tai trong: 20} 1An

Sic nang: 30 1dn

Miic cin t8i da: 30 14n
Xa lan tv hanh: 320 tdn

CAUHOI

1. Ciic yéu cdu vé€ lya chon vi tri fram trung chuyén?

2. Nhitng yéu cau trong thi€t k&€ tram trung chuyén?

3. MOt tram trung chuy€n ¢6 ¢ong suat 1000 tin/ngdy. Xem xét hai phudng dn:
tram trung chuyén chil 1di trye ti€p va tram trung chuyén chit thdi luu rit. Xdce dinh
cile yéu 1§ quan trong ¢an phdi xem xét khi Iya chon mot trong hai phatdng dn nay.

4. Xdc dinh thdi gian giao nhau gita hai hé théng thu gom rdc st dung xe ¢p ric
vi hé thong trung chuyén, van Chuyén, theo cdc dit Liéu sau:
- Xe ép rdc ¢o thé tich Ia 30m?

- Khai lugng riéng clia ric trong xe €p ric 12 600kg/m”
- Xe diu kéo (rdmooc) ¢d thé tich 1a 105m”

- Khéi lugng riéng cba rdc trong xe diu kéo 13 325kg/m’
- Chi phi viin hanh ctia x¢ ¢p rdc 11 40.000d/h

- Chi phi viin hanh ciia xe didu kéo 13 60.000d/h

- Chi phi vian hanh ca tram trung chuyén la 3.250d/tan.

5. Xdc dinh ¢Ong sudt 181 da mdi gid¥ cia hé thong vin chuyén true ti€p cong suit
- ] Ll = A . [y L] gl - 3 = " - -
130, gid su rdng thé tich trung binh cia mdi xe 1A 11,45m” va khdi Iugng riéng cua

chdlt thii 13 281,8kg/m’.
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XU Iy CTR la mdt hoat ddng khong thé thi€u va chi€m vai wd quan trong nhit
trong hoat déng gudn 1y tong hgp CTR sau hing loat cdc hoat ddng gidm thi€u tai
ngudn, thu gom, trung chuyén vi van chuyén chat thai. Vi vay, viéc lta chon phudng
dn X Iy chat thdi phid hop 1a mot y&u (§ quyét dinh su thinh ¢ong clia ¢bng tdc quan
ly chdt thdi. Phuong phdap xtt 1§ chat thdi rin duge lya chon phdi dim bdo 3

muc tiéu:

Chudng 5
CAC PHUONG PHAP XU LY CHAT THAI RAN

- Nidng cao hiéu qud cda viée qudn Iy CTR, bdo ddm an toan vé& sinh mai truding

- Thu hdi vit liéu dé€ i sk dung, tdi ché

- Thu hdi nang lugng 1l rdc cling nhu cde san phim chuyén déi.

5.1. CAC PHUONG PHAP X' LY CHAT THAI RAN PO THI

Mot cach ong qudt, CTR do thi dugc x17 Iy theo cde phucng phap nhu trong bing sau:

Bang 5.1. Cic phuong phap xit Iy CTR d6 thi

STT Chi tiét phudng phdp
| Cd hoe Gidm kich | Phin loat thco | Phin loaithco | Phin loal theo Nén
T thude kich thudce KI.R dién/if trudng
2. Nhidt Bt Khi hoa Nhiét phiin

3. Sinh hoc va
héa hoc

U hicu khi

Lé&n men ky khi

5.1.1. Phuong phap ¢d hoc
1. Giam kich thude

Phudng phdp gidm kich thude duge st dung dé gidm kich thude cia cdc thanh
phin CTR d6 thi. CTR dugc lam gidm kich thuée ¢6 thé sit dung true tiép lam lap
che phit trén mit dat hay 1am phin compost hodc médt phin dude st dung cho cdc
hoat déng tdi sinh. Thi€t bi thich hgp d¢ lam gidm kich thude CTR ty thude vio
loai, hinh dang, dic tinh cia CTR va tiéu chuiin yéu ciu.

Cic thi€t bi thudng st dung la:

+ Buia dip, rit ¢6 hi¢u qud ddi vdi cde thinh phin ¢é dic tinh gidn - dé giy

+ Kéo cdt bing thiy luc, dung dé 1am gidm kich thude cac vit liéu mém

+ Mdy nghién.
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Trong d6, wu diém cia mdy nghién 1a di chuyén dé dang, ¢6 thé st dung dé€ lam
gidm kich thudc nhi¢u loai CTR khidc nhau nhu la cdc nhdnh ciy, gde ¢y v cdc
loai CTR x4y dung. V@i may nghién, kich thudc CTR thay ddi ddng k€. Néu ding
bia dip thi kich thude phin chat thdi sau khi dip khong ddng nhat. Cdc vit liéu
pion, dé gy nhu thiy tinh, cdt, dd cd kich thude to hon cdc kim loai. BE ting higu
qui, ngudi ta két hdp ludi chiin véi bia dip d€ loai thily tinh, cdt, dd... ra khdi chat
thai rin. Trong khi 46, kéo cit lam cho CTR ¢6 tinh déng nhit hon.

Tiéu chudn thiét k&

Thi€t bi lam giam kich thude chat thdi rin duge thiét ké dya vao i trong CTR
(14n/h) va ning lugng tiéu thu.

Luwa chon thiét bi lam gidam kich thudc chdt thdi rdn

Bai vi cde thi€l bi lam gidm kich thude CTR dude san xudt tif nhiéu hiing khdc
nhau, né&n ngudsi thi€l k& phdi Ita chon sao cho thda min muyc tiéu thiét k€ va hicu
qui kinh

Bing 5.2. Cdc y&u t§ can xem x¢t khi lya chon thiét bi

Y&u s Nhiin xét
1. Loai chdt thdi rdn ¢dn Tinh ¢hdl ¢ hoc cia CTR cian quan 1tAm nhu: gion
aiam kich thude hay mém

2. Kich thude yéu ciu Bia dip lam gidm kich thuée CTR khéng ddng nhat,
kéo cit thi ngudc lai

3. Phudng phdp nhip licu Céng suit bang 14i nhip licu phdi phi hgp vai thict
b1

4. Bic tinh vin hanh Nang lugng yéu cidu (HP.h/tdn), ch& d6 bdo i, vin

hanh don gidn, ddng tin ciy va kiém sodl duge ticng
on, Khi thdi va nudc thai

5.Vitri Khodng cich gifa san va chiéu cao, dong thoi tinh
todn d€n céc didu kién mdi trudng,

6. Yéu cdu v& luu trid vi viin chuyén | VAt lidu sau khi dd gidm kich thude can duac luu
va chuyén dén cudi ddy chuyén

2. Phin Joai theo kich thudc ’

Phin loai theo kich thutde hay sing loc 13 mdt qud trinh phin loar mit hdn hop
cic vatliéu CTR ¢6 kich thude khdc nhau thanh hai hay nhiéu loai vit liéu ¢6 clng
kich thude, bing cdch s dung cdc loai sang ¢ kich thude 16 khdc nhan. Qud trinh
phin loai ¢o th€ thuc hién khi vit liéu con udt hoidc kho, théng thudng qud trinh
phan loai gin lién vdi cac cong doan ché bién chalt thai ti€p theo. Cdc thiét bi sang
loe dudce st dung trude va sau khi nghién rdc, sau ¢ong doan tdch khi tir qud trinh thu
hdi ning lugng RDF. Boi khi cdc thi€t bi sdng loc ¢on duge s dung trong qué trinh
¢hé& bi&n phin compost véi mue dich ting tinh ddng nhdt cho sdn phim.
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/kich ¢d Ion hon

Kich ¢d 1 Kich ¢ 2 .
Kich ot

Mit sang img " 16n hon
a} Loai rung véi kich ¢ 2

Chat thi nhe Kich cd
1dn han

: ; - tén han
Iot qua sang .

¢) Loai dia

Idn hon

Hinh 5.1. Cdc thiét bi sang CTR

Cic thi€t bi thudng duge st dung nhiéu nhat 1 cdc loai sang rung va sang dang
trding quay va sang dia. Loai sang rung duge sit dung doi vai CTR tuong doi khd nhu
1 kim loai, thdy tinh, g& vun, méanh VG bé tong trong CTR xay dung. Loai sang
trdng quay dung d€ tich rdi cdc loai gidy cacton va gidy vun, ddng thifi bdo vé duge
tde hat mdy nghlen khdi hu hdong do CTR ¢6 kich thude 1dn. Loai sang dia tron la
MmOt dang ¢di tién cda sing rung vdi nhiing wu di€m nhu ¢é thé w lam sach va wr
dic¢u chinh cong suit.

5.1.1.3. Phin loai theo khoéi luong riéng

Phan loai bing phuong phip khoi lugng riéng la mét phuong phap kv thuit dudge
st dung rdt rong rii, cluné, dé phan loai cdc vat Héu ¢6 trong CTR dya vio khi ddng
lire v suf khdc nhau vé khoi hwong riéng cia ching. Phuong phap nay dugce sit dung
d¢ phan loai CTR d6 thi, tich rofi cdc loat vat liéu sau qua trinh tdch nghién thinh
hai phan riéng biét: dang ¢6 khoi hwyng riéng nhe nhu ¢ gidy, nhua, cdc chit hitu ¢d va
dang ¢ khoi lwgng riéng nidng nhu 1 kim loai, gd va cdc loai ph€ liéu vo ¢ ¢6 khai
Idng riény tuong doi [dn.
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Ludng théi
“cac vat nhe

Vat nhe

- Buting rgi
cla vat ndng  gang truyén
T4m chin thu vit nhe

_|Vét niing
.~ Bang truyén
Qsmé:’lhu vat nang
Hinh 5.2, Thiét b phén loai nher khi dong fuce

K¢ thuit duwge s dung rOng rii nhat trong viée phin loai cdc loai vit liéu (dua
vdo sy khdc nhau vé khdi lugng riéng) 13 dya vao khi dong lwe. Nguyén tic cia
phuong phdp niy 1a théi dong khong khi di iy dudi 1én trén qua 18p vit liéu hdn hop,
khi d0 cde vt liéu nhe s€ duge cudn theo dong khi, tich ra khoi cde vit liéu ndng hon.

4. Phin loai theo dién trudng va tr truéng

K¥§ thudit phin logi bing dién/ltr tucing duge thue hién dua vao tinh ¢hit dién oy
khic nhau cda cde thanh phiin ¢hit thii rin. Phudng phdp phin loai bing tir truting
duge it dung phd bién khi tién hanh tich cdc kim logi mau ra khoi kim toai den.
Phuang phidp phin loai bing tinh dién ciing dudge dp dung dé tich ly nhua va sidy
dita vdo sy khic nhau vé sy tich dién bé mit clia hai loai vit liéu nay. Phin loai
bing dong di¢n xody 12 k¥ thudt phan loai trong d6 cic dong dién xody duge tao ra
rong cde kim loai khdng chita sdt nhu nhom va tae thinh num chim nhom.

5. Nén chit thii rin

Nén 12 mat k¥ thudt lam ting mét 4o dan dén ting khoi lugng riéng cla chit thii
dé cong rde luu ol va vin chuyén chit thii dat hiGu qui cao hon. Mot vai k¥ thudt
dudge st dung dé nén chdt thdi rdn va thu hdi vat liéu 1 sau khi nén chat thai ¢o
dang khoi, hinh 13p phudng hay dang vién (ron. Nén chit thii rin [am gidm luu wir
Khi tdi st dung, giiim thé tich vin chuyén,...

Thiét bi nén:

Cdc thiét bi nén duge st dung trong xtt 1y ¢hit thdi rdn ¢6 thé duge phin thinh
hai logt 12 <0 dinh va di dong. Tai nhitg ndgi ¢hat thii dude nap vao may nén biing
tay hay ¢d khi thi mdy nén duge goi 1 ¢d dinh. V@i dinh nghia nay thi mdy nén co
khi duge su dung trong cde xe thu gom cling 1i midy nén ¢d dinh. Ngude lai, cic xe
Ui dong dé nén ric § cdc bii chon 1ip dude xem 1a di dong.

Cic loai thi¢t by nén ¢hat thii rdn ¢d dinh bao gdm:

101



- Mdy tao khdi: 12 thiét bi tao ra san phadm dang khoi dudc ¢ot chit bdi cdc ddy
kim loai hay day nhya.

Nhitng mdy nén ra sin phim dang khéi hoat déng dudi dp luc cao thudng tir
7.000 + 14.000 kg/m*, Thdng thudng kich thude cia nhitng khdi nay thay adi tir
(1,2 x 0,76 x Dm + (1,8 x 0,76 x 1,12)m. Khéi lugng cda cdc khdi nay ty thude
vao vat liéu va ¢6 thé thay déi trong khodng 522 + 817kg.

Nhing vit liéu dang khdi dé& dang chat di biing cdu va cd thé van chuyén bing
tau mot cdch kinh 1€ nhd i trong 1én. Vi viy, mdy nén duge sif dung vdi muc dich
chinh 14 nén cdc ph€ liéu thu héi. Hiu hét vit liéu tdi s& dung thong thutng déu ¢é
thé duge nén thanh khdi nhu gifly cacton, cdc an phim, nhia, cic vd chai hay lon nhom.

- Mdy tao hinh 14p phudng hay vién: 1a thi€t bi tao ra sin phim dang hinh lap
phudng hay vién ¢6 ¢du tric vitng chiic nhd nhitng tic nhin k&t dinh hod hoc hay gia
nhiét trong qud trinh nén.

Sdn phim rdc nén hinh lip phudng hay vién tron duge st dung d€ 1am nhién liéu
ddt trong cdce 10 d6t, 10 hoi hay hé thdng nhiét phin. Chi phi phét sinh cta quy trinh
¢hdp nhan duge va né ¢d thé thay thé cho than dd hay gd.

Thi€t bi nén tao sin pham hinh ldp phuong hay vién tron hoat ddng theo cing
mdt nguyén ty. Gidy vun hay nhitng vién nhién liéu tif rac s& duge ddy ra xuyén gua
tdim duc 16 khi banh xe quay léch nén lén Idp rdc. Mot hé théng hoan chinh cin ¢o
thi¢t bi ¢dt vun, bing 1di vd mot hé thdng didu chinh 6 4m. Nhitng viéa nhién liéu
¢6 ngudn gde tif ric duge k€t dinh vdi nhau nhd nang lugng nhiét sinh ra trong qud
trinh ¢¢ xdt khi chiing duge diy ra. N&u gitf khé thi nguyén liéu ¢6 ngudn gde tr ric
¢6 thé oy trir trong nhi¢u thang ma khéng bi phan hiy. Théng thudng cdc vién hinh
1p phuong cé kich thude khodng (6,5 x 6,5 x 7,5)cm. Con vién tru thi ¢6 ducng kinh
wr 1,3 = 2cm v chiéu dii tir 1,3 = 2,5¢m.

Thong thudng thi cde thi€t bi nén ¢4 dinh duge md 14 theo cdch dng dung cda
chung nhur:

+ C6 ¢Ong sudt nhé: vi du nhi 1a cdc mdy nén sif dung cho chit thii rin ¢ cdc khu
din cu va cdc khu thuong mai nho.

+ Mdy nén stf dung trong thadng mai hay ¢éng nghiép nhe.

+ Miy nén st dung trong ¢ong nghiép ning.

+ Mdy nén s dung tai tram trung chuyén.

Ngodi ra, thi€t bi nén con ¢6 thé duge chia theo dp Iue nén nhir:

+ Ap luc thip (nhd hon 7000 kg/m?).

+ Ap lue cao (In hon 7000 kg/m?).

Hoat dong cia cdc thi€t bi nén cin cf rén pham vi #ng dung duge trinh bay nhu
hing sau:
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Bang 5.3. Pham vi @ng dung va hoat ddng cta thi€t bi nén

Pham vi i thi&t bi . \
Pham vi Loai {, et hi Mo 1 hoat dong
trng dung nén

Tai nguon | CO dinh

phide sinh
cid Cchdt
thdi ridn

1. Theo chiu
thing ditng

2. Quay

3. Mdy nén
vao til nhua

4. Miy nén
cOng sudt nhd

Piudng nén theo chiéu (hing ding; ning lugng ¢dp bing
cd khi hay thdy luc; thudng nap rdc bdng tay. Chit thdi
dugc nén vao cac hop x€p hay tdi nhya hode gidy. Thiét
bi st dung & cdc (da nhd vira hay cao tdng.

Thi€t bi nén chi1 thdi vio tii nhua hay gidy dva rén nén
quay. N&n bat diu quay khi container diy. Thiét bi s(
dung & cdc 1da nha vira hay cao tang.

Rdc nap vio mdy nén bang mdng; pitdng nén theo
phuang ditng hay ngang; ¢6 thé sif dung tii nhua tdng hop
don hay dinh lién; cdc tii s€ thay thé thudng xuyén.

Loai mdy nén nhoé dudce st dung ¢ hd gia dinh va cic
chung cu; rac duge nén vao cdc nii dic biée; sau do rdc s
duge bd vio tii 16n qua cdc mdng cd cita va cita sé déng
lai. Rdc s& duge phun nudc dé€ khit mii vd hé thdng nén
s¢ bdl ddu hoat dong.

Thu gom

1. CG dinky/
thvdng mai

2. C5 dinh/thu
gom

3. Co dinh / xe
- A
van chuyén

Thiél bi nén bing pidng theo phucng thing difng hay
ngang; rdc s€ dudgc nén vio container thép; sau dd cdL
hing tay va chuy@n di. Thiét bi st dung & cdc 1da nha
thip, trung binh hay cao tang; cdc nganh thuong nghi¢p
hay ¢6ng nghiép.

Xc¢ thu gom duge trang bl mdy nén.

Xe van chuyén, thudng kin, dugc trang bi hé thdng nén
irong container.

Tram trung
chuvén hay

C3 dinh
I. Ap luc thdp

Ric dvude nén vaoe cde container 1dn.

i Iy 2. Ap luc cao Rédc duge nén thanh khdi hay cde dang khéc.
Bdi chdn | D dong
lip 1. Xc ii Thi&1 bi dude thidt k& dic biét dé dat dwge ty s nén tdi
da § bdi chon lap.
72 Xe leo ndi Maiy nén dp lyc cao ¢6 thé di chuyén hay c& dinh dudgc st
dung d€ gidm thé tich & bai chén 1dp.
Nguon {1}

Thong s6 hiéu sudt:
Hiéu suit cia thi€t bi nén dugc tinh theo phin trim thé tich gidm hay ty s nén,
Phin trim thé tich gidm dugc tinh thco ¢Ong thdc sau:

s - vV, -V,
Phin trim thé tinh gidm (%)z(f]x 100
{
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Ty 80 nén dugce tinh theo cong thite sau:

Vl
d=—
VS
trong 4o :
V, - thé tich rdc trudce khi nén, m.
V, - thé tich rdc sau khi nén, .
5 20 A
=}
= 167
H
12
g A
4 4
O ' T T T T 1
0 20 40 60 80 100

Phan tram thé tich gidm, %
Hinh 5.3. MGT quan hé gitta 15 56 nén va phan tram thé tick gicm.

Qua mGi quan h¢ trén ta thily riing d¢ gidm hon 80% thé tich thi ty s§ nén ting
Aot ngdt. Vi du d¢ tang phin tram, gidm thé tich wr 80 180 90% th ty sO nén ting
5 dén 10 . Mi quan h¢ ndy 3 mot y&u 1 quan trong khi phin tich kinh (& gitia (§ s&
nén va gid thanh.

MOt yéu 1 quan trong khiie cling phidi duge xem xét 13 khdi [wgng riéng sau
khi nén.

MGt vai dutng cong dién hinh cho chit thii rin chua xit Iy duge bicu dién trong
hinh sau.

2000
)
= 1500
(=]
5
o
g 1000
=
=
500 1
0+ . T " )
0 50 100 150 200

Ap e tac dung Ibiin’
Hinh 5.4 MOT quan h¢ wilta kST heong ridng v dp e nén,
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Gid rj tiém ¢dn cta nhitng duding trén 13 1068 kg/m” (1800 Ib/yd’) s& dat dude khi
st dung thic¢t bi nén dp lue cao. Chit thdi sau khi duge cit nhd va nén vdi dp luc
dudi 70.000 kg/m* (200 /b/in”) thi khdi Iugng riéng cda ching c6 thé Ién han chil
thdi khOong duge ¢it nhé 35%. Nhung dudi dp Jue nén ldn hon 70.000 kg/m® (200
{b/in) thi viée ¢iit nhd ric khong dnh hudng ding k€ d€n khdi lugng riény 100 da clia
ric sau
khi n¢én.

YEu 10 quan trong nhat trong hinh 5.4 chinh 13 sy gia ting ban diu cia khoi lugng
ri¢ng theo dp lye nén. YEu td nay quan trong khi dua ra nhitg yéu c¢du cho nha sin
xudt thi€t bi nén. PO &m khong ddng nhit ciing 13 mot y&u 1§ quan trong dnh hudng
d&n hi¢u sudt nén. Trong mot v thi€t bi nén ¢d dinh thi thit bi cung cip dm Jdudi
dang nude cling dude trang bi trong qud trinh nén.

BGi val thidl bi nén dang khdi/vién, thong s¢ hidu suat quan trong nhit [a khdi
luong riéng theo don vi vl khoi lugng ridng theo titng khdi cda cde vién hay khai
sdn phim.

Thilt k&: Thict bi nén dude thict k& dua trén 2 thong s& cin bin: 1) ludng ric diu
viio (tn/h); i) khol lugng riéng cha chal thili & ddu vao v ra (kgh‘n"’).

Lua chon thiét bi nén: Tinh chit cla rdce thdi, ¢cong sudt hoat dong va cic yéu (3
bt bude vé mat ¢o khi trong khi Lip dit 1 nhimg tiéu chudn quan trong khi lza
chon. Thong thuting thi€ bi nén diing dé nén chit thdi cdn trwde khi chon 18p hay
ddt de gidm chi phi vin chuy@n: thi€t bi nén ra sin pham dang khoi chd v&u dude sit
dung d¢ nén vt lidu G s dung rude khi ban: thict bi nén ra sin phim dang vién hay
ldp phudng duce dling ¢ sin xuit ra nhién li¢u ¢6 ngudn gde U ric (RDF).

5.1.2. Phuong phaip nhiét

St dung nhiét dé tiéu hity hoan toan CTR i mdt phusng phip rit hi¢u qud va
dang duge dp dung pho bién bdi tinh wu viét cla né. Tuy nhién, phudng phip nay
ciing <6 nhimg han ¢hé nhit dinh. Chi G¢1 vé vu nhwge didm cla phuong phip niy
duge winh bay trong phin 8.1,

1. Quui trinh dét

Tuy thude vio luwgng dxy tong qud trinh ddt md ta ¢d thé phian loai thanh qud
trinh @01, nhiét phan hay khi hod. Tuy theo nhu c¢iu lta chon, cdc nha sidn xuit ¢o
th¢ ng dung mdt trong ba qud winh wén dé wo ra hé thdng hout ddng wring (ng.

DEU L qud trinh oxy héa chit thii ridn biing oxy khong khi dudi tic dung clia nhiét
vil quid trinh oxy héa hdéa hoce. Bing cich dot chdt thdi, ta ¢6 thé gidm (he tich cha
CTR dén 80 + Y0%. Nhi¢t dd budng dat phili cao hon 800'C.

Scin phém cudi ciing cia qud trink d6t {a:

- Cdc khi ¢ nhi@t dd cao bao 2dm khi nitd, cacbonic, hdi mude.

- Tro.

Ning lugng nhié( ¢6 thé duge thu hoi nhd qud trinh wrao ddi ahidt vai khi sinh ra &
nhi¢t dd cav.
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Pé diim bao cdc tiéu chudn va an toan vé mit moi trudng, cdn cd hé théng x{ 1y
va qudn ly cdc san phiam chdy.

Trong mot s6 hé thong, CTR con duge dSt cing vdi cdc nhién liéu thong thuding
khdc vi tdn dung nhiét cho ¢dc thiét bj tiéu thu nhiét nhu: ndi hai, 10 nung, 1o luyén
kim, 106 nau thdy tinh, 16 nung xi ming... Luong chd't thdi bd sung vao 1o ddt ¢ thé
chi€m 12 = 25% tdng lugng nhién Héu.

2. Qui trinh nhiét phin

Nhiét phiin CTR 13 qud trinh phin hiy hay bién d8i héa hoc CTR biing cdch nung
trong di¢u kién khong ¢4 oxy va tao ra san phim cudi ciing cda qua trinh bién ddi
chat thdi rin 1a cdc chat & dang rin, 1ong va khi. |

3. Qud trinh khi hoa

Mot cdch tOng quit, qud trinh khi héa 12 qud trinh ddt CTR trong diéu kién thi€u
oxy. Mic diy phudng phdp niay di duge phat hién vao thé ky 19 nhung viéc dp dung
dé xit Iy CTR chi duge thue hién trong thai gian gian diy. K§ thudt khi héa duve dp
dung vdi muc dich gidm thé tich chit thdi va thu hdi niang ludng.

5.1.3. X1t Iy chat thai riin biing phudng phip chuyén héa sinh hoc va héa hoc

1. Qud trinh d phin hiéu khi

L2 mét qud trinh bién ddi sinh hoc dude st dung rit réng rii, muc dich la bién déi
cdc chat thdi rin hitu co thinh cdc chit v6 ¢d (qué trinh khodng héa) dudi tic dung
cla vi sinh vit. Sdn pham tzo thinh & dang min goi 1a phin compost.

2. Qud trinh phin huy chdt thai lén men ky khi

La qué trinh bi€n ddi sinh hoe dudi tdc dung cla vi sinh vit trong diéu kién ky
khi, 4p dung 401 véi chdt thdi rin ¢6 him lugng rin tlr 4+8% (bao gdm: chit thdi rin
cla con ngudi, ddng vit, cdc sdn pham thira tir ndng nghiép, va chat hitu cd trong
thinh phin cda chit thii rin d6 thi). Qué frinh phin hdy lén men ky khi dude dp
dung rdng rii trén thé gidi. San phdm cudi ciing 12 khi metan, khi CO,, va chdl mun
On dinh dung 1am phan bén,

3. Qui trinh chuyén héa hoa hoc

Qui trinh chuyén héa hda hoce bao gdm mot loat cdce phin ung thiy phin duge sit
dung d€ tdi sinh cdc hdp chit nhu 13 gluco va mét loat céc phan tng khic dung dé
tdi sinh diu &ng hdp, khi vd axctat xenlulo. K§ thuit xi¥ 1§ chit thdi rin biing
phudng phdp héa hoc phd bién nhit 13 phidn dng thiy phin xenlulo dudi tic dung
cla axit vd qud trinh bi€n ddi metan thinh metanol.

Phdn dng thiy phdn axit:

Xenlulo hinh thanh do sy lién k&t cda hdn 3.000 don vi phin i gluco, xenlulo ¢6
dic diém [a wn rong nude va cic dung mdi hitu cd, nhung hiu nhu khong bi phian
hdy bdi 1€ bao. N&u xenlulo duge phan hily thi gluco s& dudgce tdi sinh, Qud trinh thuc
hién bing phdn @ng héa hoc ¢ ban nhy sau:
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(CeH100s)n + HaO _ ¥t nCH;0 (5.1)
xenlulo gluco

Pudng gluco dugce trich ly 1 xenlulo ¢é thé dude bién ddi b ng cic phdn ¥ng sinh
hoc va héa hoc tao thanh sén phiim 13 rigu va cdc héa chit cong nghiép.

Sdn xudr metanol tir khi bioga chita metun:

Metan duge hinh thanh tr qud trinh phin hily y&m khi cdc chdt thai rin hitu co ¢é
thé duge bidn d6i thinh metanol.

Qua trinh bi€n ddi dudc thire hién bliing hai phdn dng sau:

Xt fdc

CHy + H-O ——— CO + 3H- (5.2)
XitC kb

CO+2H, —» CH-OH (5.3)

Thudn Igi cda viée sdn xudt metanol 1 khi bioga ¢é chia metan 13 metanol ¢6 thé
Ity i va vin chuyén dé dang hon 1a vide chuyén khi metan.

4. Nang lugng tiy qud trinh chuyén hoa sinh hoc cida chat thii rin

Mt khi cde sdn phdm duge hinh thanh tir chdt thii rén hodc ny qud trinh phiin hiy
y&€m khi (tgo khi metan) hay tir bién déi héa ho {tav thinh metanot), thi nhitng budc
thue hién €p theo la sz dung vi luu 1. N&u ede sin phim niy sinh ra ning lugng
thi doi hdi cin thye hign nhimg buse bién d&i U theo. Biogas ¢6 thé st dung trife
HEP ¢ dot cde ddng o dd1 rong hodie 2 sit dung khi ndy 1am quay tuabin, dé tao ra
di¢n ning.
5.2. CAC PHUONG PHAP XU LY CHAT THAI RAN CONG NGHIEP (CTRCN)

Vige 1dn dung CTR trong nhicu truding hdp din dén su ¢in thiét phdi phin chia
ching thanh cdc cdu td, ching vdi vide tich vit li¢u bing cic phuong phdp khdc nhau
hode cho ching mét dang xdc dinh ndo dé, bio ddm kha ning 7 tin dung phé thai
nhir i nguyén tht c¢ap. Tap hop (At i cde phidng phép chudn bi va ché bién phé
thdi phd bién nhit duge trinh bay trong bilng 5.3.

Bang 5.4. Cic phuong phip chudn bi va ¢hé bién CTRCN

STT Chi i€t phudng phdp
1. Cd hoe Gidm kich thude: d4p. nghién Phiin loai va chon loc: sing
2 Tuyén Tuyén trong Rity Tuyfn TU)\’C"H Tul)ié?n Tu;'t\“fn ll'ﬁ(’mg" huyC:n phil
lye ndi tr dién v chit 1ong nang
3. Nhiét Nhié( phin Néng chiy Nung u bBat
4. Cd - nhidt Tao hat biang nhid¢t 4o cuo Tao khdi
5 Hoa-ly Trich ly Hou tan K&t tinh

(. Héa hoc

7. 5mh héa
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5.2.1. Phuong phap co hoc

Cuding d0 va hiéu qui cha da s6 ¢de qua trinh khu€ch tdn hda hoc va sinh hda ting
theo dd gidm kich thude hat vt liéu. Do vy, chat thdi rin thudng phii qua ¢ong doan
gidm kich thude hat vdi cde thi€t bi dip, nghién, Gép theo [ phin loai va chon loe.

Pdp: phuong phap dip dude st dung dé thu sdn phim ¢6 dd 1dn cha y&u khoiing
S5mm. Bip dudge dp dung rdng rii trong ché bi€n chit thdi ciia boc dd phi wong xit 1y
trin quing md, xi cda nhia mdy luyén kim, cdc db ding k§ thudt bing nhua di gua
qud trinh st dyng. ph€ thdi mudi mad va thach cao photpho, phé liéu g8, mot s& nhua,
vit Héu xdy dirng va nhiéu loai vit liéu khdc.

Cic chi s8 cong nghé ¢ bian cila dip 1 mde do dip va ning ludng dip.

o an A . D,. D
Muic do dap: = s b
d dy,

max

(5.4)

Dinax ¥2 dinax - dutng kinh (61 da ca hat vat liu trude va sau dip
Dy va dy, - dudng kinh trung binh cda hat vit liéu ban diu va sin phim.
Cic kich thude Dypay vA diax Xdc dinh giai doan dip thd, trung binh va nhuyén.

| Pip Thd Trung binh Nhuyén
Dmax. mm 1200 + 500 350+ 100 100 + 40 _
Dy 350 = 100 104G + 40 3 +5

Chi phi ning lugng riéng phan (kWh cho 1 tin vit lidu) [a:
N
E=— {
Q

G diy: N - ¢ong sudt dong co miy dap, kW
Q - ning sudt mdy dip, T/h.

[
L
\_.

Gid tri E phu thudce mite do dip v tinh chit cg 1y clia vat liéu.

Phé thai Phé théai Phé thai
| 1 | r1 |
bap Bap Bép
| L
S4n pham dap —[ _]
bap bap
| b
San phdm dap San pham dap

Hinh 5.5, Mot s so do ddp don gidn

Cong nghé dip co hé dude thue hién vdi chu k¥ hd khi vat Héu chi ¢in dip mdt
ldn, hode chu ky kin vdi sing, sdn phim trén Wwdi s& quay wd lai mdy dip. MOt sa sd
dd didp don gidn duge trinh biy (rén hinh 5.5,
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Nghién: phudng phdp nghién duge sit dung khi ¢in thu sin phdm thai ¢ kich
thude nhé han Smm, duge sd dung phd bién trong cong nghé tdi st dung chit thai
clOa khai thdc quing md, phé liéu x4y dung, xi cla luyén kim va nhién liéu, phé thii ca
tuy€n than, ph& thdi nhua, quang pirit thidu k&t va hang loat tai nguyén thit cap khéc.

Cidc mdy nghién phd bi€n hon ¢4 1a mady nghién thanh, nghién bi va nghién dao.
Viéc nghién mot sd phé liéu nhya va cao su duge tién hanh & nhiét do thap.

Phin loai via chon lgc: cic qud trinh ndy duge dng dung d€ phin chia phé thdi
thanh phin doan theo d6 1dn. Ching bao gém phudng phap sang hat vit liéu va
phin chia chldng dudi tic dung cia luc qudn tinh - trong luc va 1 1Am - trong luc.

Sang la qud trinh phin loai theo d§ 1dn cdc hat ¢é kich thude khic nhau bling
ciich dich chuy@n ching trén bé mat cg 15.

BPé phan riéng vit lidu rin dang bun, ngudi ta st dung xyclon nude, mdy li tim
ling...

5.2.2. Phuong phap nhiét

Diy 14 qud trinh nhiét phin (vi du phé€ liéu nhira, gd, cao su, ¢in clia ché bién
diu ma), nong chdy (vi du xi luyén kim, ph& liéu kim loai), nung 0 (vi du xi luyén
kim miu, quing thiéu k&t pirit, mot s& xi chifa st va bui) va khi doc bing ngon [da
(4Gt chdy) nhi€u chat thdi rdn trén cd s& thanh phin chat hitu ¢o clia ching.

5.2.3. Phudng phdp nhiét - co

Tao hat bing nhi¢t dj cao: phuong phip nay duge ing dung dé ché€ bi€n bui, ri
sat, xi va dim nguyén liéu quing trong luyén kim, quing thiév k&t pirit va cdc phé
li¢u phin tin chita sit,

Qua trinh tao hat ndy duge ti€n hanh bing cdch ddt vat liéu trye ti€p vdi nhién
liéu rdn trong 1o ¢ nhiét o khodng 1.100 + 1.600°C. Sau d6 sdn phim thiéu k&t dudce
ddp vdi kich thude 100 = 150mm, sang va 1am ngudi. Phin hat kich thude nhd hon
Smm s& duge quay wd lai 1o, thutng chi€m 30 + 35%.

Tae kh6ia cic qué trinh tao hat, déng vién, dong khoi va tao khdi & nhiét do
cao. Ching duge st dung d€ ché bi€n thanh vat liéu xay dung cdc phé thii cia khai
thic quang mé, phin sét cda tuyén than va tro c¢lia tram nhiét dién, trong qud trinh
tin dyng thach cao photpho trong néng nghi€p va cdng nghiép xi ming, trong chuin
bi lam néng chdy ph€ thdi ¢6 d6 phin 1dn cao cia kim loai mau va den, trong gud
trinh tdi st dung nhya, mo héng, bui va dim bao...

- Tao hat va dong vién ¢6 th€ duge thye hién biing céch cdn vit ligu bot, ép, cho
cde hat U€p xiie vdi nhau trong dong Xody 181, trong 1dp tdng s6i, trong 16p tang rung
hiode dudi tde dung caa tde ddng cd hoc khic,

- Su dong khdi vit liéu phiin tdn duge ién hianh voi dp sudt nén ép 16n hon
8OMPa khdng ¢6 chilt lién két, trong trudng hop st dung chit lién két thi dp suit nén
2idm xudng con 15 + 25MPa.
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5.2.4. Phuong phap tuyén chat thai

Trong thuc t& tdi sinh chat thdi rdn cong nghiép (dic biét 1a chat thdi rin cla
cong nghiép khodng sdn, chifa kim loai mau va den, cdc phan chi tiét phé thii, cdc
thi€t bi dién may/dién ¥, cdc dd dung khdc trén cd 5§ kim loai va hgp kim, vai loai
tro nhién liéu, hdén hgp chit déo, xi luyén kim mau va hang loat cdce tii nguyén tha
¢dp khic), ngudi ta s dung cdc phudng phdp tuyén vit liéu khdc nhau nhu: tuyén
trong lue, tuyén tir, tuyén dién, tuy€n ndi va cdc phuong phdp tuyén dic biét khéc.

1. Tuyén trong Iuc

Phudng phdp tuyén nay dua trén sy khdc nhau cGa vin td¢ rai trong moi trudng
I6ng (hay khi) cla cdc hat ¢6 kich thuée va khoi lugng riéng khdc nhau. Do 1a céc
qud trinh tuyén sang (dii), tuyén trong huyén phi ning, trong dong dich chuyén theo
bé miit nghiéng vi ria.

2. Pbai

Pii 12 qud trinh phin chia hat khodng sdn theo khéi lugng riéng dudi tic dung tia
nude thay déi theo hudng thing ditng, di qua mdy dai ¢o lugi. Pai thudng 4p dung
cho vat liéu da khir xi sg b6 ¢é dd 1dn 81 wu 0,5 + 100mm déi vdi vat liéu khdng
quing va 0,2 + 40m ddi vdi vat liéu quing mo.

Khi dii vt liéu i6n, 16p nim trén ludi ¢6 chiéu day 5 + 10 1an dudng kinh hat 1dn
nhit cda nhap liéu, duge goi la 16p 16t. Khi ddi vat liéu nhuyén (3 + Smm) trén ludi,
neudi ta x€p 18p 16t nhin tao or cdc hat vat liéu 160, ndng ¢é kich thude lén hon 3 + 4
lan kich thude hat 1dn nhit cda nhap li¢u. Trong qud winh dii, vat liéu duge phin
13p: 16p dudi tip trung cdc hat ning, 16p trén chng cic hat nhe, nhuyén. Cdc 1dp nly
dudgce 1y ra riéng biét.

3. Rua

D& pha v3 va loai 1dp ditsét, ct va cdc chit khodng khdc ciing nhy cdc tap chit
hitu ¢¢ trong phé thdi thudng s dung qud trinh rifa. Tac nhan rda thudng 1A nudce (co
thé thém cha't hoat dong bé mit), hodc hoi nude qud nhiét va cdc dung méi khic nhau.

4. Tuyén néi

Trong thuc t& ché bién cdc dang phé liéu riéng biét (nhu xi luyén kim, cdc thanh
phin bd quing va khéng quing...) ngui ta dp dung phuong phdp tuyén ndi. BS Idn
cua vt liéu dude tuyén khong 16n hon 0,5mm.

5. Tuyén trr

Tuyén tir dude dp dung dé€ tdch cdc cdu tlt ¢6 ¥ tinh yéu v manh ra khéi thianh
phian khong nhiém tir. Cdc chit ¢ khd ning nhi€m tif manh 1a FeO.Fe;03, FexOs,
Fe, 1S,... Cdc oxit, hydroxit vA cacbonat sit, mangan, crom va kim loai quy 1a vit
li¢u nhiém tir yéu. Con cdc khodng chat nhu thach anh fenspat, canxit cacbonat
khong bi nhidm tit. Vit liéu nhidm tiy y&€u duge tuyén trong tif trudng manh cuding do
dén 800 = 1600kA/m, cdn vat liéu nhidm tir manh duge tuyéa trong tif trudng y&u tir
70 = 160kA/m.
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D€ phan riéng bing tir trudng, vat liéu phéi qua x{ 1§ so bd bing dap, nghién,
sang khit cdn, nung 0 t... thudng tuyén tir khd cdc vit liéu ¢6 d6 Idn 3 + S0mm va
tuy€n tir udt cho hat nhd hon 3mm.

6. Tuyén dién

Tuyén dién duge thye hién dua trén su khdc nhau vé tinh din dién cia vat ligu
duge phin riéng.

Theo tinh din dién vit liéu duge chia thanh din dién, bdn din, dién moi. Khi tiép
xuc vdi bé mit cla dién cuc kim loai tich dién thi né sé& truyén dién tich cho vat liéu.
Cic hat dan dién duge tich dién nhiéu nhat s& ddy xa khdi dién cyc, cdn c¢de hat
dién mdi gilf nguyén quy dao cia minh,

7. Tuyén trong huyén pha va chét Idng ning

Qud trinh nay 1a su phin chia vat liéu theo khdi lugng riéng trong truding lyc hdp
ddn hay li tim trong huyén pht hodc chit 16ng ¢é khdi lurong riéng & gita cdc khdi
lugng riéng cda cdc hat ¢in phan chia. Huyén phi ning 1a cdc hat khodng sin ning
hodc hgp kim tr ¢6 do phédn tdn cao, 16 Iltng trong nude - goi chung 1a chat lam ning,
thuding 1a hgp kim sdt - silic, pirit, FeS,, pirotin Fey_ Sy, Fe30y, quing st d3 Fe-0;
va cdc vatligu khdc ¢6 d6 16n d€n 0,16mm. Céc chit 1dng ning dudge ding 13 dung
dich CaCls,, ZnCls, PbCls...

Khdi lwgng riéng cta huyén phii duge tinh theo cong thife:

c.=C{oy, - 1)+ 1, g/cm] (5.6)
§ day: C - ndng d thé tich clia chat [am ning, phin don vi
Gy - khai lugng riéng ciia chit lam ning, g/em’.
Khoi lugng ctia chat iam ning trong thé tich huyén phu V 1a:

“Vc (G _I)

(GY -1)
- thé 1ich huyén phir, m*.

D€ giit tinh &n dinh cda huyén pha ngudi ta cho thém dat sét (dén 3% khoi lugng
¢hdt 1am ning), hodc dp dung hdn hdp bot cde chat lam niing ¢6 khoi luong riéng
khdc¢ nhau.

“Cidc thi€t bi tuyén trong chat I6ng ning pho bi€n nhit 1 cdc thi€tl bi phin riéng
dang tréng, chép, bic thang va xiclon nudc.

Ning sudt cia mdy phén li dang tréng (T/h) theo sdn phdm nhe duge xdc dinh
theo ¢ong thic:

kg (3.7)

t

Q - YDf).SthVE)I

(5.8)

d day:
v - ddu ra cia sdn pham nhe, phin don vi:
D - duting Kirh tréng, m;
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h - chi€éu cao dong chiy, h = (1,2 = 1,5) 1an dudng kinh ciia hat 1dn nhat, m;

v - vin td¢ dong huyén phu § diu ra ¢cGia mdy phin li, v = 0,3 = 0,5m/s;

o) - khai lwgng riéng d6 ddng cia sadn phdm nhe, kg/m’.

Nang sudt ¢lia mdy phin riéng dang chép theo nhip liéu, T/h

Q=4gS 5.9

q - tai trong riéng trén 1 don vi dién tich viing lam viéc cla mdy, T/m’h

S - dién tich vung hoat déng, m
5.2.5. Phuong phap hoa ly

Nhiéu qua trinh tin dung chdt thdi ridn trong cdng nghiép dua trén viéc dp dung
cic phudng phdp trich ly, hoa tan va két tinh vt liéu.

1. Trich ly

Phudng phdp nay duge 4p dung rong rii trong ch€ bi€n bi thii cia cong nghiép
khai thic md, mot s§ xi cfla luyén kim vd nhién liéu, quing pirit thiéu két, cdc
nguyén liéu thif cip cla nganh gb v cdc nganh khdc. Phudng phdp dua trén viée 161
kéo mOt hodc vai cdu 1 wr khéi vt liéu rdn biing cdch hda tan chon loc chiing trong
chit l6ng.

Phu thudc vao tinh chat ciia qua trinh hoa 1y dién ra khi trich ly, ngudi ta chia ra
lam hoa tan don gidn (¢du 1 chinh dudge 161 cudn vao dung dich trong thanh phan di
¢ trong vt liéu ban diu) va trich ly v6i phan #ng héa hoc (cdu i muc uéu ¢ trong
vit liéu ban dau khé hoa tan $& chuyén thanh dang dé& tan).

Ludng tic chdt tidu hao t3i thi€u, can thi€t d€ 16i cudn hoan toan cdu tf muc tiéu
vio dung dich va khd ning thuc hién qué trinh duge xdc dinh bdi hiing s ¢in biing
cia phan ing K. Vi dy, déi vdi trudng hop trich:

ABgr + 2CD == C:B4y + AD3p

Hing s& ndng d6 cin bing K. dude biéu dién nhy sau:

C,B
K, = {CD]] cb (5.10)

ch

Khi dat cin biing, ndng dd tdc chat Cd khdng tiéu hao con Jai trong dung dich.

_ [C2 B]ch

W KU
Nhu viy, lugng tdc chat CD cin thi€t du trén 1mol ciu tf AB dudc trich phdi biing:
1

N

- -t - ~t = Yo - 1
Con tong lugng tdc chit ti€u hao phai Ja: 2+K—

¢

[CD],, (5.11)

[CD,, |= (5.12)
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Gid tri hiing 8 cdn bing dude tim trong tai lidu tra ey, hoiic duge tinh theo céc
dai lygng cia him nhiét dong hoc cia ¢de chit tham gia phdn tng, hofic theo cic gid
tri the dién hoa (khi xdy ra phin Gng oxy héa khi), ciing nhi duge xde dinh biang
thue nghiém.

Vin 8¢ trich ly thudng thay déi theo dién bi€n qué trinh va phu thude ndng dd
tdc chit, nhiét dd, cuding do khudy won, dién tich bé mitt pha ran vi cdc yéu 8 khdc.
Dang tong quat cba vin (¢ [a:

dG
dr

--iS (5.13)

G diy:
G - lugng chilt cin trich trong pha rdn, kg ;
j - lugng chdt ¢an trich chuyén vao dung dich trong 1 don vi thii gian, wén 1 don
vi bé mit pha rin, kg/m™.s ;
S - b& mit trong tic ¢iia cic pha, m?,
N&u yui trinh trich twdng Ung véi st hda tan v phdn ing trao ddi dién ra vai sy
tao thanh pha rin mdai

aAp + bBy==cCr +dDy,
thi n6 bao gdm su kKhuéch tdn tic ¢hil d€n bé mit pha rin qua Idp phim 1dng, khudch
@n tie chit qua IGp sdn pham riin hodc [3p vit liéu trd, phin @ng héa hoce trén bé mil
chit trich, khufch tdn chilt tan 1 b& mat phin tog qua 16p tin va 16p phim 16ng.

Dung mdi trich ly can phdi thda man cic yéu ciau nhu tinh chon lec, hiing 56 phin
phdi v khudch tin, khdi lugng riéng, tinh bat chdy, hoat tinh in mon, tinh doc hai...
Cidc thonyg 6 dnh hudng dén qud trinh trich thuding 12 ndng do dung mdi, kich thude,
d0 xGp cla hat vat liéu, cudng do thiy dong, nhi¢t dd va tic dong clia cdc trudnyg luc
khic nhau (dién mot chiéu, dién v, (An s cao, li tim...) cling nhu trong mot s&
trucsng hop o6 sy hién dién cda cdce vi sinh vitkhdc nhau (trich biing vi khuin).

Qui trinh trich ¢ thé gidn doan va lién tuc. Qud trinh gidan doan duge tién hinh
biing cich ngdm hoiic thim rda. Trich ly 1ién tue ti€n bd hon duge ti€n hanh bing
cich cho G€p xtce nhiéu bic bing cic phusng phdp ciing chi¢u, nguwge chiéu va 0
hap cda ching. Thiét bi trich ly rit da dang. Chiing duge phin loai theo phuung thdc
hoat dong (lién tue va gidn doan), theo hudng chuyén dong cha dung mdi va pha rdn
(cting chitu, ngudge chiGu, khudy trdon hoan todn, qud trfinh trong 16p vt li¢u va &
hgp cla ching), theo tinh cht tidn hodn cta dung mdi (tudn hoan, khong twan hoan,
W) v theo ¢de nguyén tde khic.

2 Hoa tan

Phudng phdp nay 14 thue hién qud trinh twong tde di thé gifa chit 1ong va chit rin
kém theo su dich chuyén chit rin vao dung dich, duge tng dung rdng riii trong thuc
(¢ ché bidn nhicu foai cht thai rin.

Khd ning wf hoa tan cta chit rin c6 the duge danh gid bdi diu cda dai lugng AG
(su thay doi ning lugng Gibbs) dukie xdc dinh bdi céng thuce:

AG = AH - TAS (5.14)
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G day:
AH - d6 bi&n déi entanpi, kl/kg;
AS - d6 bién ddi entropi, kJ/kg"K;
T - nhiét d6 tuyét doi, K,
Khi AG < 0 ¢6 kha ndng hoda tan
AG = 0 tuong dng vdi cin bing trong hé thong
AG > 0 ¢6 khd ning K&t tinh.
P06 hoa tan chit rdn trong chat 1dng thudng bi gidi han bdi néng d6 bio hoa Cs.
Vin td¢ hoa tan dugce biéu dién bdi phudng trinh:
_96 _KFe, - ¢y (5.15)
dt
d diy: G - lugng chat hoa wan, kg;
K - hé s& truyén khdi;
F- t3ng bé miit cia cdc hat tan vao thdi diém t, m%.
Trong thyc t&, ¢6 oudng hgp véin téc hoa tan dude quyét dinh khong phii bdi
khu&ch tdn chat tan tir bé mit pha rin vio dung dich, ma bdi van t6c chuyén pha cia
vit chit vao dung dich (vi du d6i véi mudi K2S042MgSO4, MgSO3.Ha0). Tuy
nhién, dat da s& cdc mudi, qud trinh hoa tan duge quyét dinh bdi vin 8¢ khuéch tdn,
khil dé dai lwgng K dudge xdc dinh theo cdng thifc:
K =K' ap" ' (O™ (5.16)
K’ - hé s& truyén khéi (ddi véi cdc mudi tan khuéeh tdin K’ =70 + 10)
Ap - hiéu khdi Iugng riéng pha rin va 18ng, kg/m’
1 - 46 nhdt ddng hoc ctia chit 18ng, s/m?
Djy - hé s6 khuéch tin hitu dung clia chit tan.
Thoi gian cin thi€t dé hoa tan hoan toan lugng chat G cho trudc, ¢é thé duge

ddnh gid bdi biu thic:
G.ln A,
AC, .

_ ¢ 5.17
! K.F, (C,-C.) o7

ACq4, AC, - ddng luc ddu va cudi cia qud trinh, mol/m®;

F, - tong bé mat hoa tan cia hat vat liéu, m?.

Qud trinh tan dudge thyc hién trong thi€t bi hoat ddéng gidn doan (khi ning suit
khong 1dn - trong 1dp hat rdn hodc véi sy khudy tron) va lién e (trong 16p chuyén
ddng hoic khudy tron).

3. Két tinh

Viéc tdch pha rin ¢ dang tinh thé tir dung dich bio hoa, tit thé néng chiy hodc hai
dugic pho bién rong rai trong ché bi€n cdc chi't thii rin khdc nhau.

Khd ndng k€t tinh ¢cta cdu tf dung dich duge ddnh gid qua gidn dé trang thdi do
hoa tan (Cs) - nhiét d6.
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Néu dudng cong hda tan ting nhanh theo nhiét do thi khi gi'&m nhiét-dd mdt phan
dung dich s¢ chuyén vao viing qud bdo hda va sinh ra tinh thé rdn. Lic dé nong do
cla dung dich gidm. K&t tinh ¢dc dung dich nhu thé dudc thuc hién bﬁng cdch lam
lanh chung.

N€&u d6 hda tan ting chim theo nhiét do thi viéc chuyén dung dich vao viing qud
bido hoa chi xdy ra khi lam [anh sdu va lic d6 tdch ra mot lugng khdng 16n tinh thé
ran. Truding hop nay k&t tinh nén ti€n hanh bing cdch loai mot phin dung méi.

C6 thé ¢6 trudng hop d6 hoa tan thay ddi khéng ding k€ trong khodng rdng nhiét
do. Trong trudng hop nay két tinh dugce ti€n hinh biing cdch bay hdi dung méi.

C6 ba phuong thife k€t tinh ¢d bin:

- K&t tinh v&i viéc loai mdt phidn dung méi nhd bay hai hodc déng bang. Phuung
thiic nay dugc goi 1a két tinh ding nhiét.

- K&t tinh biing cach lam lanh hojic dun néng dung dich véi lugng dung moi khong dai.

- Phuong thife k€t tinh k&t hgp: k&t tinh chin khdng, k&t tinh v&i sy bay hoi mét
phan dung méti trong dong khong khi hodc khi trd tdi nhiét khic va duge goi 12 két
tinh phin doan.

Ngoai ra, trong thuc t&€ ngudi ta con ting dyng k€t tinh biing mudi (cho vao dung
dich chdt tam gidm dd hoa tan), két tinh nhd phan iing héa hoc, cling nhu két tinh
nhiét d cao bdo ddm kha ridng thu dude cdc tinh thé ngdm nude véi ham lugng Am
két tinh nhé nhdt. Vin tdc cia qud trinh k&t tinh phu thude nhidu yéu 16 (do qud bio
hoa, nhiét dg, cutsng dd khudy trén va ndng d6 tap chit...) va thay ddi theo thdi gian.

Vin toc két tinh duge tinh qua hai dai lugng vin 8¢ tao mam va vin 3¢ ting
trudng tinh thé.

Vin td¢ tao mam:

. 3 2
N=Cexp| ~—2 Yo Na | pavem’s (5.18)
3n*(R.T) (InS)

3 day:

R - hiing 8 khi = 8,31.10” kJ/(mol.°K);
G - slic ciing bé mat;
Na = 6,0225.10% phan td/mol;

©$-d6 qud bio hoa, S = Cyy/Cy;
n - s3 ion tao thanh khi hoa tan 1 phan tif;
Vi - thé tich mol clia pha rin;
C=10%- gid tri thuc nghiém,
Pudng kinh tdi han clia cdc mdm tinh thé tao thinh duge xdc dinh theo cong thite

d _ AoV (5.19)
nRTInS
Van tdc ting trudng tinh thé;
Jzi—m=F(C—Cs)k (5.20)
T
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F - b¢ mat tinh thé;

C - nGng dd dich cai, 111()1;’1113;

C, - ndng d6 bio hoa, mol/m’;

k - hé s0 ting trudng toin phin.

5.2.6. Cac phudng phap hoa hgc

Chat thdi rin, dudi goc do cha ¢dng nghé héa hoc, thue chit 1a mot loai nguyén
liéu sdn xuit - nguyén licu khong sach chita nhiéu tap chat va ciling dude xem nhu
mot loal quing mé nhdn tao. Vi vy, khi ¢hé bién ching, nguts ta dp duny cdc
phuong phidp xit Iy nhu dSi vdi quing md ma ta dd néu 1én trong phin cic phuong
phdp chung. Ngodi ra, d¢ chuyén ¢iu 1t muc ticu thanh dang nguyén licu sach ddp
tng cdc nhu cdu sdn xudt khic nhau, ngudi ta thudng bé sung thém tdc chit khide va
khi do s& xdy ra cdc phdn ng hda hoc gitta cfu tf muc tiéu vi tde chit bd sung. B6
chinh li bdn chit ctia viée dp dung phuong phdp hoa hoc trong x Iy chat thai ran
¢Ong nghiép. Phuong phip hoa hoc dudge dp dung rat rong rdi vi pho hgp vadi cic
chit v6 ¢ cling nhu hitu ¢o.

5.2.7. Ciac phuong phap sinh héa

Phuong phip niy duya trén khd ning phin hiy cdc chit hitu ¢d trong chit thdi bdi
vi sinh vit. Phugng phdp ndy duge tng dung dé chuyén cdc chit hitu ¢d thanh phin
bén (1én men ki khi) hoiic phin hdy ching hodn toan (1én men hicu khi).

MOt sO vi sinh vt ¢ khid niing chuyén cdc hgp chat vo cd khdng 1an sang trang
thdi tan trong diéu kién xdc dinh. Phucng phdp ndy goi 1a trich biing vi khuan. Trich
bing vi khuin duge hiéu 13 qud winh tdch chon loc cde nguyén (& hda hoe tr hop
chit da c&u tf trong qud trinh hoa tan ching & méi rudng nude bdi cdce vi sinh vat

Cic vi sinh vat dude sit dung rdng rii trong ¢dng nghidp 1a vi khuin sdi, ching ¢6
thé oxy hoa sdt hoa tri 2 thanh st héa i 3 ciing nhu cde sunfua vo ¢d va vi khuin
luu huynh. Ngudn ning lugng duy nhit cho qud trinh sdng cda cde vi sinh vt niy 1a
phdn dng oxy hoa cdc hap chit vo o kim loai va nguyén 6 luu huynh,

Vi khuin sdt ¢6 khi ning oxy héa sunfua kim loai, chuyén chiing thanh sunphat
(rue 1iép hodce gidn tiép.

2FeSO, +%o2 +H,S0, i, Ee (SO, ), +H,0

Fe,(80,), + MeS—— MeSO, +2FeS0, +5

Vi khudn sdt duge st dung rong rii trong ¢ong nghiép dé trich dong tr phé thidi v
quing ngheo. PE teich, ngudi ta st dung dung dich nude trén cd s3 Fea(SOy); va
H-SO, vdi s hicén dicén clia Als(SQO4)s, FeSOy4 va vi khufin sil.

Fe,(SO,); +2CuS+H,0+30, —— 2CuS0O, +4FeSO | + H,50,

Trén th€ gidi, phuong phip trich bing vi khuin da dude dp Jung réng rii d€ thu
héi uranium tir quing mad, Zn, Mn, As, Co... Ngusi ta dang (Gm ki€m cde vi sinh vit
khic vadi muc dich tich duge cdc chat hitu dung réng riii hon. Phuong phdp trich
bing vi khudn rit tién t&n vi né cho phép gidm ding ké gid thanh cdc ¢du W qui
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hi€m v md rong cdc i nguyén cOng nghiép, bio ddm tinh kha thi clia viée st dung
toan phin nguyén liéu vé cg.

3. CAC PHUONG PHAP XU LY CHAT THAI NGUY HALI

Khi di trién khai cdc bicn phdp gidm thi¢u, tin dung chat thai, lwgng chat (hdi
nguy hai gidm di ddng k€ nhung vin con tdn tai trong moi trudng. Do dé ¢in phai xi
Iy, €0 cde phudng phdp xua 1y sau:

5.3.1. Phuong phap hoa hoe va vitly

Xit 1y ¢hdt thdi nguy hai biing phudng phdp hod hoc hay vat Iy 1a phuong phdp
lam thay doi tinh chdt hod hoc hay vat 1y cia chdt nguy hai d€ bi€n no thinh chit
khong hodc it nguy hai.

Xt 1y hod hoc hay vat 1y bao gdm cic phirdng phzip sau

- thfng phdp loc: 1a phuong phdp tach hat rin tf dong lwu chit khi di qua méi
mnm; x0p. Cde hat rin dude gilf 1ai trén bé mat vat Liéu loc nhd vio chénh l€ch ap
sudl gy bdi trong lue, lye ly tam, dp sudt chan khong, dp suit du.

- Phutong phdp k€t nia: 14 qud trinh chuyén ¢hit hod tan thanh dang khdng tan
bing cdc phin tng hod hoc hay thay ddi thinh phén hod chit trong dung dich,

- Oxyhod - kiui: 1d qud trinh ¢ho nhin electron dé bién ddi chi't nguy hai thanh
dung khdc khdng nguy hai bdi cdc phdn ing oxy héa - khi

- Buy hoit )3 lam dic chat thdi dang 1éng hay huyén phd biing phuong phdp cip
nhi¢t dé hod hoi chit long

- Déng rdn va én dinh chdt thdi: La phuong phap ¢d dinh vé mit hod hoe, triét
téu tinh lioh ddng hay ¢ 18p cde thanh phin 6 nhiém bing 3p vé bén ving a0
thanh khoi nguyén ¢6 tinh toan ven ¢iu triic cao.

Bang 5.5. Pham vi tng dung cdc phudng phdp xif Iy hod hoc va vat Ly
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5.3.2. Phuong phap nhiét

Nhiét phin:

Trong di€u kién khong cd 6xy, CTNH bi tiéu hily hoan toan thdng qua hai giai doan:

Giai dogn 1: qud trinh khi héa, chat thdi duge gia nhiét dé tdch cdc thanh phin d&
bay hdi nhut khi chdy, hdi nudc... ra khéi thanh phin chday khong héa hai va tro.

Giai dogn 2: qud trinh do1 cic thanh phin bay hoi & diéu kién pht hgp dé tiéu hity
h€t cdc cau tir nguy hai.

Bac bigt vai nhié¢r phdan bing ho quang - plasma: qua trinh ddt duge thuc hién &
nhiét dd cao (c6 thé dén 10.000°C) chdt thii ¢6 tinh ddc cuc manh nhu dioxin,
furan... bj ti€u hiy, sdn phdm cudi cling 12 khi Hy, CO, cdc khi axit va tro.

S dung chit thdi nguay hai lam nhién liéu:

by la phuong phédp tiéu huy chat thdi bing cdch dat ciing vdi cdc nhién liéu
thong thudng khic d€ tin dung nhiét cho cidc thi€t bi tiéu thu nhiét.

P6t: d€ ticu hiy hoan toan tinh doc hai cda chal thii cho méi trudng, ¢ thé tign -
hanh d8t vdi nhi¢u phuong phéip khdc nhau nhu:

- B3t biing phudng phdp phun chi't 1ong

- ot thing quay

- ot xic tdc

Céng nghé dét:

Hau hét cdc phudng phép tiéu hily CTNH déu lién quan dén cdng nghé dat - dot
chdy cdc cht mot cdch ¢ kiém soat & rong mot vung kin.

Cdng nghé dét co mot 6 ddce thiv:

- N&u duge tién hanh ding theo quy cdch, nd ¢6 khd nidng pha hity toan bo cic
ddc chdt hitu co trong chdt thdi nguy hai biing cich bé giy cdc lién két héa hoc cda
chdng va dua chiing trd lai dang cdc nguyén 1§ hgp thinh ban diu, qua dé 1am gidm
thi€u hoidc loai bd hoan toin cdc ddc tinh ciia ching.

- Han c¢h& (h¢ tich cla chat thdi nguy hai cdn phai loai bé vio moi trudng dat
bing cdch bi€n doi cde chdt rdn va 13ng thanh dang tro. So vdi viée loai thii bo chit
thii nguy hai khong qua xi¥ 1y, viée thdi bd tro vio mdi trudng di't an toan vi hiéu
quii gdp nhiéu lin.

Cong nghé dot 1a mdt qud trinh xit Iy khd phic tap. Trong qud trinh chdy, cdc
chdt hitu ¢d bi chuyén déi sang pha khi. Cdc khi ndy qua cde IUGi dot sé ti€p tuc bi
lam nong 18n, d&€n mdt nhigt dd nio d6 cde hgp chat hitu ¢d cia ching s& bi phin
huy thanh cdc nguyén tif thanh phin. Cdc nguyén tf nay k&t hop vdi oxy d€ tao nén
cic chit khi bén vitng, cdc khi ndy sau khi qua cdc thi€t bi ki€m sodt & nhiém sé
duge thdi vao khi quyén.

Thinh phan eda cic chat khi bén vitng phit sinh tir viéc dot cdc hap chat hitu cd
chli y&€u la CO, va hdi nude. Tuy nhién, ty thude vio thanh phin cda chat thii rin,
mdt wgng nhd CO, NO,, HCL, v cdc khi khde ¢6 thé sé dudic hinh thanh. Cdc chat
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khi nay 13 nguyén nhén tiém 4n ¢6 khd ning gdy nguy hai cho sifc khde con ngudi
va moi trugng.

Ngoai cic khi bén virmng sinh ra do qud trinh ddt, vi€ce quin 1§ va thdi bd cdc kim
foai, tAn tro va cde san phim phu cda qud trink d6t CTNH ciing cin duge quan tam
hon. Tan tro 1A m6t vat lidu d& ldng, tre, vdi thanh phin chi y&u la carbon, cdc mudi
va cde kim loai. Trong qud trinh dot, hiu hét tan tro sé tép trung & ddy cia budng
ddt (tro ddy). Khi Idp tro nay duge 13y ra khéi budng dét, né ¢6 thé xem nhur 13 chdt
thii nguy hai. Tuy nhién, cdc hat tro kich thudc nhd (vét chiat dang hat ma c6 thé c6
cde kim loai kém theo) cling s& bi cudn theo cdc chit khi 1&n cao (con goi 1a tro
bay). Cdc hat tro nay cung cdc kim loat ¢ lién quan cling phdi duge xem x€t cOng
nghé dot bdi vi chiing ¢4 th€ mang cdc hdp phin nguy hai ra khoi hé thdng va vao
trong khi quyén. Do viéc d8t khéng pha hity duge cdc hgp chit vo cd 6 trong chat
thii nguy hai (cdc kim loai ching han), cdc hgp chdt ny ¢6 thé ciing sé tich tu trong
lgp tro ddy v tro bay vdi ndng 40 cao, gy hai,

Bang 5.6. Pham ving dung cia phudng phip xif 1y nhiét
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Nhi&t phin Plasma x| x| % | x x K ®
K&t hop x| x| x| x | x|x X x| x| %

5.3.3. Phuong phap sinh hoc

Phin Idn phuong phdp x& !y sinh hoc hi¢n nay déu tdp trung vao xu ly cdc
hydrocacbon trong diu md véi thanh phin dac trung 1a cdce hop chdt hitu ¢d t nhién.
MOL & hgp chdt hitu ¢d (6ng hgp khic cling ¢d thé bi phdn hiy bdi cdc vi sinh vt
khi ¢é mit rrong mét hodc nhiéu thanh phz‘in mo1 trudng khiac nhau (khi, nude,
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dit,..). Cdc hgp chat ndy bao gdm; thudc bio vé thue vit, thude trir sdu chita cic
halogen hitu cd, hgp chit hitu ¢¢: clo mach vong nhit: clorobenzen, {polyclorinated
biphenyl) PCB, clorophenol va clorobenzoate nhu: pentaclorophenol; hgp chit béo
chira clo nhut: triclorocthylene; hgp ¢hat vong thom chita nitd nhu: nitrobenzen vi
nitrotoluene, dibenzodioxin va dibenzofuran va cidc kim loai.

VICL XU 1y cdc hgp chat hitu ¢d trén biing phudng phdp sinh hoc dd duge phat
trién va thite hién trong phong thi nghi¢m, trén ¢ic md hinh pilot va ting dung thuc t&.

Cdc vi khuan hi€u khi, ky khi va cdic enzym ¢é ngudn géc vi khuin cling nhir hé
vi sinh vt khdc nhu ndm, ... 3 duge st dung d& x@ 1y cdc hgp chat trén, trong cdc
thanh phian méi trudng: nude, dat, bun va khi.

1. X' ly hiéu khi

Céc vi sinh vit ¢6 kha nang phan huy diu mé, mot vii dung mdi chita va khing
chira clo, dac biét 1a cdc chit nhu benzene, toluen, axeton, rugu, mt,tyl etyl-keton,
tetrahydrofuran, creosot, pentaclophenol. Bing qud trinh cung ¢ip oxy vi cdc
khodng c¢hit (cacbon, nitd, photpho), vi sinh vit sé phd hdy cdc chil hitu ¢¢ thinh
COs, H-0 va mudi khodng, K§ thuat nay hoan toan twong w x4 1y CTSH va nudc
thai cdng nghiép.

Tuy nhién, ¢Ong nghc hi€u khi bi gidi han bdi cdc yEu t6 bao gdm: nhict do, pH,
O, N», P cling nhu ndng do cdc chit nguy hai va thai glan 4.

Yéu b Gid 1ri ]
Nhiét dé 181 v 10 - 32"C
- pH trung linh B
Db > lppm
N- 5%
o P 1% N

{Ngudn: Calmbacher, 1991]

Xit 1y higu khi duge st dung dé x&t 1y CTNH trong mude thii, nude mat - kénh
rach, ddt,.. twong to nhy nude thai sinh hoat. Riéng v6i CTCN va CTNH trong nude
ngdm, qud trinh xi¥ ly gidng nhau va gidng véi qud trinh xit lv CTR.

Ciie qud trinh xi 1Y bao gdm: bun lo limg, mang sinh hoc va cdc phan ung hén hop
khdc. Trong do, xtr 1i bing phuong phdp mang sinh hoc ngdp nudc duoc img dung rii
dé xu Ii axeton, MEK, benzen. cloruabenzen, tetrahydrofuran va butanol (Nguon:
Nyar, 1992)

2. Xy ky khi

Xit Iy CTNH biing qua trinh phan hiy sinh hoc ky khi duge thue hién nhg cdac vi
sinh var ky khi phiin hity cdc cht hitu co phite tap trong diéu kién khéng cé oxy. Ap
dung ding cdc ky thudt cta phuong phdp nay sé lam phan hiy hodn toin cic chat
hitu cd, dae biét 1am gidm cdc mam bénh, cdc chil vo ¢d vi Ifgng min sinh ra trong
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qud trinh phin hiy. Vi viy, phuong phdp ndy dude sit dung phé bi€n dé xd 1y bin
thdi db thi. Ngoai ra, nhd qud trinh oxy héa c¢de halogen lam cho him lugng cdc
mudi halogen cling gidm manh,

Mic dio khdi niém phin hdy ky khi khdng c¢on 14 mdi nhung trong thdfi gian gin
ddy @i ¢6 mdt s§ phdt minh quan trong trong ¢ong nghé nay, giip duy tri va 6n dinh
¢dce vi sinh vt trong qud trinh phdn ¥ng, tao ra cdc chit hitu cd ¢d bén.

3. Su’ phiin hidy sinh hoc ctia cdc chdt thai nguy hai trong dit va bun

Pdt vi bun ¢4 the¢ duge xt 1y sinh hoc & thé ridn hode biun sét. Cic ¢hit & nhiém
hitu ¢ trong bin va dit ¢ thé dude x& 1§ bing sinh hoc ngay tai vi tri nhi&m bén
hode duge dio va mang di xa 1y tip trung. Trong dé, quid winh phin hiy sinh hoc tai
chd duge tng dung nhiéu dé xit 1y cdc viing dit hodce nude ngdm bi 6 nhidm cidc chit
hitu ¢ ¢6 kha ndng phan hiy sinh hoc nhanh nhu diu diesel, dau héa.

Xut IV 7 thé rin

Qud uriinh x¥ 1§ pha rin dang dugce Wng dung va dugc ding dé€ xi 1y rat nhiéu loai
chit & nhiém nhu: thude bdo vé thue vat, diu diesel, ddu hoa, diu daL, creozot,
pentactorophenol v cdce hgp chdt hitu ¢d halogen bay hdi.

XU 1y sinh hoe dit & thé rdn 1 qud winh x( 1y duge thite hién tai chd hode ndi
khdc bdi hé thdng néu trén trong quin ly dat, nhiim thdc ddy su phin hiy cde chit &
nhi€m trong dat bdi vi sinh vt

X 1y tai ¢hd cdc loal dat thong thudng duge tién hanh bing viée thong khi sinh
hoe vdi surhd trg cla thi€t bi ¢dp khi. Qud trinh nay ddi hdi sur di chuyén cta khong
khi di qua nén dit bén dudi, khong xdo tedn, ¢d hodc khéng keém theo su bd sung cdc
chit dinh dudng. Qu4 trinh phin hiy sinh hoc din ra nhd cic vi khuin ¢6 sdn trong
dat, duge kich hoat bdi sy gia ting ham lutgng oxy va c¢hit dinh dudng dé phin hiy
cie ¢hdt 6 nhiém trong dit. Cdc chat nay thudng [ cdc hydrocacbon trong ddu md,
nhimg hgp c¢hit hitu ¢d khdc ¢6 khd ning phin hiy sinh hoc hoac cdc hgp chit hitu
¢ bay hdi.

Theo didnh gid ctia U.S EPA (1988b), phudng phip xit 1y di't ¢6 thé ing dung déi
vdi 56 loai hda chit nguy hai khdc nhau. Nhitng hop chdl héa hoe nay duge tip hop
va phin logi thinh 4 nhém ¢d bdn sau: hydrocacbon thdm da vong (PAHs), thudc
bio v¢ thye vit, clo hitu cd va hdn hop cde chit héa hoakhéc.

X IV trong bin 5ét

Mat k¥ thudt phin hiy sinh hoc khde 1i x& 1y dit va bun bi 6 nhiém trong cic
thiCt bi phdn ng sinh hoc di dong quy mé ldn, HE thdng nay nhiim duy (i sy phoi
trOn va tép xic cia vi sinh vt vdi cde chit nguy hai va tao ra diéu kién moi trudng
thich h¢p cho vi sinh vt phiin hity ¢dc ¢hdt & nhiém.

Bude ddu tién trong qué trinh X 1y nay 1 tao ra dung dich ban dang sét. Trong
qud trinh ndy, dd va sdi duge loai bd, sau dé chit thdi s8 dudge tron vdi mede (néu
cdn thiét) nhim dat duge mit do bin thich hdp. Nude ¢6 thé 13 nude ngim bi &
nhiém, nude mit hode bt ky ngudn nude nao khdc. Loai bin dit thdng thutng chia
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khoang 50% khdi lugng chit rin, con céc loai biin nhio khdc c6 thé chita khdi lugng
chat rdn thdp hon. Ty I¢ nay dugc xdc dinh chinh xd¢ dwa vao ndng dé céc chilt 6
nhi€ém, td¢ d6 phan hily sinh hoc va bin chat vat ly cta chit thdi, Hn hop bin sét
nay dwge khudy tron trong cic bé phin dng dé gilt cdc chat rin § dang lJ liong va
duy tri di€u kién mdi trudng thich hgp. Cdc chdt dinh dudng v ¢ va hitu ¢d, OXY va
axit hay kiém ding d€ ki€m sodt pH ¢6 thé dugc bS sung vio dé duy 1ri di€u kién
thuin Igi nhat.

H¢ vi sinh vit ciing ¢6 thé b8 sung vao bé phin tng ngay ¥ lic diu hoac dudc
cung ¢ip lién tye d€ duy tri ndng d6 chudn cla sinh khdi. Thai gian lwu trong bé
phdn tng thay ddi thy vio dic tinh di't hodc bin, dic tinh vatly va héa hoc cha chit
6 nhiém (gdm cd ndng do), va khd nang phan hiy sinh hoc cda chdt 6 nhiém. Sau
khi qud trinh phin hiy sinh hoc cda cdc chit 6 nhi€m k&t thic, qud trinh xi ly bun
sét ti€p theo la tich nudc.

Tuy thube vao ndng dd, tinh chit cla chit 6 nhiém va vi tri khu vue cin x@ 1y, khi
thodt ra ¢6 thé dudc phéng thich tur do hodc phai duge xt ly. Vi du, sy bay hoi nhit
thdsi cda VOCs ¢6 thé duge diéu chinh bing cach thay d6i b& phin ng sinh hoc dé
nd khép kin hoan toan.

Ngoai ra, tif khd nang phén huy sinh hoc cla cdc hgp chdt ddc trung, nhitng nhin
té gidi han khidc bao gdm su hién dién cla cde hgp chit ¢c ch€ va nhiét d6 vin
hanh. Cac kim loai nang va clorua ¢6 thé gy e ché su chuyén héa cia vi sinh vit
bdi ddc tinh cda ching. Nhiét d§ clia qud trinh van hianh thay déi trong khodng
15 - 70°C. Nong dd oxy hda tan ciing 1a nhdn t3 gidi han va phdi duge ki€m sodt,
cung véi pH, chat dinh dudng va cdc chit thdi hoa tan.

Bién phdp thic ddy qud trinh x 1y 1a b8 sung hé thdng tién xi¥ Iy d€ xi 1y chat
thdi chra kim foai ning ciing nhu cdc hgp chit bdn bay hoi ¢6 khd ning phin hiy
sinh hoc. HE théng ndy thye hi€n qud trinh rifa sach va trich ly cdc kim loai ¢6 trong
dat bang cdc axit y&u va cdc tdc nhan kim him. Ngoai ra cling ¢6 thé xit 1y bling
cdch k€1 hgp 2 bé phin tng trong cling mdt hé thiing.

Composting

Tuong tv nhu qué trinh composting thye hién cho chat thai rin do thi, qud trinh
ndy ciing doi hdi cde di€u kién cin thi€t ¢€ phan hiy clia hop chit hitu cd gdm: thdi
khi dv, nhiét d6 thich hop, d6 4m, thanh phin chit dinh dudng va sy hién dién cda
cdc loai vi sinh vit thich hgp.

Co 3 logi composting co bdn: hé théng théi khi hd, hé thong thdi khi tinh
(windrow), hé thong 0 kin (in-vessel). Hé thGng thdi khi hd bao gdm day cdc dong
phin dai, sy thong khi du<1c thue hi¢n bdi sy xdo trdn cdc ddng. Hé thong, th&i khi
tinh (windrow) ciing bao gdbm cdc déng phin dai, tuy nhién cdc déng phan dude
thong kh{ bdi hé thong thdi khi cudng bifc nhd céc dng duc 15 d phia dudi. Cudi
cung, hé thdng G kin (in- vcssel) doi hdi phdi cho phin vao trong bé phin ung kin.

Nhin chung, so sdnh vé suf phin huy sinh hoc tai chd, composting khong nhay cdm
ldm vdi chit doe, khodng nhlel dd t61 wu cho composting 1a 1y 10°C dén 45°C. Khi
x{ Iy chat thdi nguy hai thi cdn thiét phdi thu gom nuéc ro i va nude chdy tran tr
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khu vire 4. Composting tuy chira due sit dung rdng rii nhung ¢ khd niing dng dung
tiém tang ddi vdi ban va dat.

Két hop composting véi chdt thdi rdn

Sy k€t hgp cta bun thai nguy hai va chdt thdi rdn do thi trong qud trinh
composling thudng khdng doi héi tdch nude ra khdi bin thdi. Nong do chit rin trong
bin thai thudng nim trong khodng 5 - 12%. TV 1& xdo wdn chat thai rdn vao bun thai
dude dé nghi 1a 2 : 1. Riéng chdt thdi rdn can dudc phén loai va nghién nhd bing thiét
bi nghién rdc 3¢ dd cao trude khi xdo trdén vdi bitn thdi (Metcalf and Eddy, 1979).

Nhu viy, tiy thude vao dic tinh chat thai cling nhy cdc yéu 18 khdc ma hra chon
gidi phip x{& 1y phi hgp. Trong trudng hdp lua chon gidi phdp ¢6 nhu ciu bd sung vi
sinh vit, viéc tinh todn chinh xdc luong vi sinh vt bé sung cho qud trinh x\¥ 1y 1la mdt
y€u 19 quan trong quy€t dinh sy thanh c¢éng clia qua trinh x 1y. Can cif vao tdi luong
chat thdi, mot s§ nhi nghién cifu di dua ra nhitng théng s& vé lugng vi sinh vt bd

sung, dude trinh by trong bang 5.7

Bang 5.7. Biéu ki¢n hoat dong cho hé théng x& 1y CTNH

Théng s6 (Ti 1¢ thic

Chat thai in /vi sinh vit, g Gid Nhém nghién ciru
COD/g MLSS.ngiy)
2500 mg/L. COD 0.4-0.5 |Bcll & Hardcastle, 1984
! 88000 mg/L COD 0,1-0,6 |Brown & Weintraub, 1982
I])glt?(‘]g‘ {‘?J{;Ugﬁn:gtf(]i COD 0,2 Marston & Woodward, 1986
DMF gBOD/gMLSS . ngay 0,04 Carter & Young, 1984

Phenol, 5600 mg/L. COD5

0,04-0,38

Tsai el al., 1984

Tdi trong hitu co,

MF .
DME eBOD/m’ ngiy 40 Carter & Young, 1984
) Tai trong thanh phin,
DMEF DME/m’ 40 Carter & Young, 1984
T4 R 14800 Carter & Young, 1984
DMF artrong (MANKPRAN, 5 1504200 | Bell & Hardcastle, 1984
myg MLSS/L . .
2500 Powell & Reitano, 1982
| Dung méi hitu ¢d, L
(90010900 mg/L COD 3300-9650 [ Marston & Woodard, 1986
E, o | 31-105 |Bell & Hardcastle, 1984
f 'h;’éﬁf;‘)“ lwubin | 55 300 | Tsai et al, 1984
! " h , N .
|Bd loc thdi SRt ARy 44 |Powell & Reitano, 1982
i That gian luu nudc 2671 |Tsaictal. 1984
(HRT). ngiy 6-7, sai ct al.,
0.4-1.5 |Brown & Weintraub, 1982

Cha y: MLSS: Ham luong chdt rdn lo litng Nguén: {7]



Qua qud trinh nghién cifu va thye € dp dung, xit Iy CTNH biing phudng phap sinh
hoe dd mang lai hi¢o qud cao, dudi day 12 k€t qué thu duge khi X 1y mot 6 chat:

Bang 5.8. K&t qud xt&t 1y mot s& ¢hdt biing phuong phdp sinh hoc

Chil Pau vio, mg/L Pau ra, mg/L
Khoang gid tri | Trung binh Khoedng gid i Trung binh
Metanol 180 - 2900 1144 < (4 -2(0) < 4
| Elanol 240 - 4400 1458 <(8-17) <5
| Butanol 190 - 2000 958 ‘ <2
Axeton 49 - 2700 571 <8
Dimetylaxcetamin 5-220 B0 < (5 - 29}. < 5_
!Emclylsunl‘nxil ) <10 | < 10
| Dimetylfomandchic < (5 - 190) 23 <5

Nguidn [7]

CAU HOI

L. Tong qudt cdc phudng phdp xit Iy CTR? Muc dich cda cdc phuong phip xd

Iy nay?

2.'I'rinh bdy cdc phuong phip xi Iy CTR biing hda 1y, héa hoc va sinh hoe?
3. Cic y€u td ¢dn xem x¢ét khi Iya chon thi€l bi 1am gidm kich thude vil rin?

4. X 1y chit thdi rin bing phuong phdp nhiét ¢ nhing wu, nhuge diém gi?

So sdnh ¢dc cOng nghé x({ 1y bing phudng phap nay?

5. Loai chat thdi rin n2o ¢6 the st dung trong cong nghé ddt? Sén phim sau dd
gom nhitng chit gi? Anh hitdng cdc chit ndy dén méi trudng?

6. Tém ti1 cdc phudng phdp xt 1y chit thii cdng nghiép.



Chuong 6
TAI CHE CHAT THAI RAN

Tdi ¢ché CTR duge x&p thit wf vu tién thit hai sau gidm 1hi€u tai ngudn trong hé
thong quan ly CTR tong hop. Bdi vi tdi ¢hd, tdi st dung CTR 1a mdt gidi phdp ¢é
nhidu vu diém nhur:

- Ti€t kiém tai nguyén thién nhién, gidm nhu cau st dung nguyén liéu thd cho
sdn Xuit

- Cung cip ngudn nguyén li¢u thit ¢ip c6 gid wi cho cong nghiép vdi chi phi thap,
dem lai hiéu qud kinh € cho ngudi tdi ché;

- Ngin ngira su phdt tdan nhitng chit doc hai vio mdi trudng va rdnh phii thyc
hi¢n cdc quy trinh mang tinh bit bude nhu tiéu hiy hodc chdn 14p chit thai.

Tii ché CTR d6 thi bao gom:

- Thu hdi vt li¢u tr dong thai;

- Qud trinh trung gian phin loai va nén ép;

-Vin chuyén;

- Quy teinh tii ch& nhiim chuyén vit liéu thd thanh nguyén li¢u ¢ong nghiép hodc
san pham cudi cung.

Cic quy trinh thu hdi vit lidu, phin loai, nén ép va vin chuyén di duge xem xét
k¥ ¢ cde chudng trén, trong chudng nay s& gidi thidu cong nghé tdi chd cdc phé thii
thutmg pdp trong CTR d6 thi nh nhoém, sdt thép, nhua, gidy... va cdng nghé tdi ché
mdt so phé thdi cong nghiép chia cdc chit vo cd va hitu ¢d.

6.1. CONG NGHE TAI CHE CAC PHE THAI THONG THUGNG
6.1.1. T4i ché nhém

1. Nouén nguyén lidu

Nhom 12 loai phé liéu ¢6 gid tri hon cdce loai phé liéu khdc nén vi¢e thu hdi nhom
sach tif nhom phé licu ¢6 v nghia vé mit kinh & va mdi truding rit Idn, gidm dude
2id (hanh nguyén liéu diu vio sin xuit dong thai Gt kiem ngoai € dé nhip nhom
thuong phim. Bén canh d6, nhu ciu ning lugng cin thidt d¢ sin xuft lon nhdém tlr
nhém i chd gidm 5% so vdi nhdm nguyén chit. Vi vy, tit cd cidce loai nhom phé&
licu déu duge thu gom bdn lai tai ngudn hodc tai mdt 3 tram trung chuyén, ngudn
cung ¢ip tr cdce biii rdce 1a rit it

Nhom phé 1i¢u sau khi phin loai k¥, duge dua vio niu lai theo ding ching loai
s& ¢ho ra nguyén liéu ¢4 dd tinh khi€t khdng khdc nguyén liéu chinh phim. Gin nhu
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todn bd sidn phim bang nhém dugce tiéu thy hién nay tén thi lru’dng (tr hang nhip
khdu) déu bit ngudn tr ph€ liéu, ddi véi mdt s§ sin phdm cao cap thi dugc pha thém
mot it nguy€n liéu tinh.

Cdn cit vao ngubn goc phdt sinh, chiing ta cé thé chia cdc phé liéu nhom lam hai
nhom chinh:

= Nhdm a: Phé liéu nhdm phat sinh trong qué trinh st dung tiY cde chi tiét, phu ting va
cdc thi€t bi da hr hdng, bao gdm ba loai chinh:

- Phé liéu cGa nganh cdng nghiép gbm phn 16n 1a nhom cuing vdi vé lon, hop hong,

- Phe liéu dén dung: chi y&u 12 cdc v4 lon bia, nude ngot... phé lidu;

- Ph¢ liéu quan dung.

« Nhém b: Ph€ 1iéu nhom sinh ra trong qud trinh sdn xuat, gia cong kim loat, gdm
cdc loai ph€ liéu luyén kim, ph& lidu trong sdn xudt cdn, phé liéu sinh ra trong qus
trinh ma, phd trang bé mit...

Ludng ph€ liéu trong nhém a va b phu thudc vao qu¥ nhdm kim loai trong nén
kinh 1€ quoc dan. Hién nay, ph& liéu nhém a chi€m khodng 40 + 50% tong lugng
ph€ liéu nhom tdi sinh. X3 hoi cang phdt tri€n cao, k¥ thufit cing hoan thién thi phé&
liév nthdm cita nhém 4 ting va clia nhém b gidm.

2. Qud trinh tdi ché nhém

Qud trinh tdi ché nhém ¢ thé md té mét cdch tong qudt theo quy trinh cong nghé
nhit sau:

Pau tién, nhom phé liéu dude phin ra thanh hai loai:

- Nhém déo (bi€n dang dudc)

- Nhom citng (chita nhiéu Silic) chi duge ding dé diic sin phim nhom.

Nhém dude lam sach dat, cdt, bui, v nhua, sit thép, ddng, diu md biing cac bién
phidp co hee va hda hoc,

Sau d6, ph€ li¢u phai dude rita sach biing nude va siy khd & 150°C. Cic phé liéu
dang réo, lon, phoi... cin dem déng binh ¢3 2 =+ 3kg, khai lugng riéng phdi dat
1,5+ 1,8kg/dm’.

Niu chdy ph€ Ligu trong 18 ndu luyén, déng thdi b3 sung chit tr¢ dung. Chat trg
dung gom: NaCl, KCI, Na3CIF; vdi ty 1& thy vao sin phdm s& duge ché tao. Trong
qud trinh ndu luyén can dim bio khudy tron hi¢u qu nhim tranh tinh trang phé liéu
khong néng chdy h€t va gat 16p mang xi trén bé mit nhom l1dng tranh Iép nhdom oxit
lan vao nhdm 16ng hay ling xudng ddy ndi. Vao cudi qud trinh naly, b3 sung thém
chit bi€n tinh vao ndi dé tinh luyén nkom.

Nhom [6ng sau khi tinh luyén duge d6 vao khuén dic dé tao thanh phdi nhdm hoic
ddc trye ti€p sdn phdm nhom troag trudng hgp nhitng sin phim c6 ki€u dang dic bidt,
khong can cdn 1an nhu quai ndi, voi 4m, niéng xe, vé xe... Phoi nhom 1a ngudn nguyén
ti€u cho qud trinh sdn xudt cdc sdn phim nhdm théng qua cdc cong doan:
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a) Cdn méng: phoi nhom ¢ dang cdc “mang nhom™ tf 10 diic sé& dugc chuyén vé
co ¢ sdn xudt d€ cdn thanh tim bdi mdy cdn. Quy trinh cdn bao gém:

- Cdn phd: cdn lan thif nhi't cho ming nhém méng hon.

- Cdn moéng: cdn 1an thit hai theo d6 day ma sidn phim cin. D€ trdnh bi ndt né
miéng nhdém, thudng mang sé duge hdp cho déo ra trude khi cin.

b) Cdr tron: nhdm sau khi duge cit thanh mi€ng s& dudgc cit tron theo duting kinh
quy dinh, phu thugc vao kich thuGc sdn phdm sdn xudt. Cédc miéng tron sé dude
chuyén sang khau 1an thanh sdn phim (ndi, xoong, chdo, mam...) cdn réo thira s& duge
tudn hoan lai 10 nd,

¢) Ldn: cdc mi€ng nhdm sau khi duge cit trdn s& dude nhifng ngudi thg ¢ chuyén
mon, tay nghé cao lan thanh sin phim theo yéu ciu.

Nhoém phé liéu

¢
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b
Hinh 6.1. Quy trinh tdi sinh nhom nx phé licu

D¢ lam mit di ddu md cda bui nhdm, ning cao tinh thim m§, cdc sin phim nhom
sau khi tao thanh ¢in phdi duge dédnh bong trude khi dua ra thi trudng.
6.1.2. Tai ché sit va thép phé liéu

Hau hét cdc co 58 sdn xudlt ¢6 lién quan dén st it nhiéu déu sif dung mot phin
ph€ liéu. Cling gi6ng nhu ngudn phdt sinh nhém phé lidu, sit thép phé lidu phdt
sinh hiu nhu tif tAt cd cdc nginh, 1 cdc hoat dong quin dung, xdy dung va trong
sinh hoat hang ngdy. Vi vdy, ngudn nguyén liéu cho qud trinh tdi ché sit rdt da
dang va phong phu.
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PO1 vdi cde lon thép, cdc loai bao bl thép va cdc loai siit ph¢ thdi phidt sinh trong
sinh hoat hang ngay s¢ dude thu gom bdi cde vua ve chal 16n, sau d6 phin loai va
nén ¢p, déng kién trude khi chuyén dén ¢ sd tdi ché.

Hién nay, ¢6 rdt nhi¢u phuong thic tdi ché sdt thép thy thude vao ngudn nguyén
fiéu ddu vao cling nhu yéu c¢iu sdn phim thép.

Tii ché sit thép sé thyc hién theo hai khuynh hudng chinh la: ndu fuvén va khong
ndu luvén.

Trong d¢, cde hoat dong ciia tdi ¢ché khing niu luyén s& chi st dung cdc tdc dong
¢d I¥ d¢ tao hinh sdn phim mdi trén nén sdt thép cb, cu thé cic hoat dong nay
thudng bao gom:

- Cdn kéo sdt: sZt it vifa ph€ liéu mua vé bao gdm dd moi kich thude vi mdi cu
s3 8€ lua chon kich ¢d vt quy cdch phit hop vdi mdy moéc cla ¢d s3 minh. Sit phé
lidu nay duge nung [€n cho dé rdi sau do dua qua mdy cén dé hinh thanh nhitng
thanh sit tron, Phian 16n n(fuyén li¢u sit ndy s cung ¢&p cho nganh xdy dung dé do
bétdng hode cde ¢d s3 sdn xudt cita sdt, Khung sit..

- Ngoal ra, ¢con ¢ cdce loai can kéo khdng qua lti’a, dudge goi la sdt ngudi. Quy
trinh chi don gidn 13 cdn hay kéo. B3i vdi mat s6 st ¢6 Kich thude qud 1on nhu vo
bom, vé tiu... thi trude khi nung néng dé cin, kéo ngudi ta s¢ diing han gié di dé el
thinh titng tdm nhd, sau do dua vao mdy cdt, cit thanh titng thanh nhd rdi mdi
chuy&n qua nung va kéo.

~ Dép lon thide: ngudn phé lidu chd y&u Ii cdce lon thide nhu lon sira, lon nudce
ngot, lon chita cde loai bit, thye pham... Cdc lon ndy dude cd sd thu mua L cdc vua,
dudge phin loai va lam sach, sau do s& duge cdt bd ndp dé thianh nhitng tAm nho.
Nhitng tim ndy duge dua vao mdy ddp dé tgo thinh cdc lon mdi vdi nhidu kich
thude khide nhau tby thude vao don dit hang.

- Sdn xudt dinh, 8¢ vir; nhitng ph€ liéu c6 kich thude vun. nhd sé duge cic o $G
san Xud't thanh cdc loai dinh, 0c¢ vit bing mdy dip, khoa, tién... Thi uudng (iéu thu
chi y€u 1a cdc chd kim loai.

Riéng vdi Uu’dng hgp tdi ché sit tht,p dun& phuung phip niu luy@n, mdt 86 tinh
chit ly - hda cla sit lhcp s€ bi bifn doi do bd sung cic chit trg dung.

B¢ hiéu 13 han vé phitong phdp nay, ta ¢6 thd tham khido quy triinh sdn xudl cla
nha mdy Thép Nha Be duge trinh by dudi diy:

Nhi midy Thép Nha Bé duge thinh ldp tr nim1973, 1a mot don vi Kinh & qudc
doanh, trye thude Cong ty thép Mién Nam, sdn xuit cdc san phim thép tron cudn,
thép tron thiing, thép viin, thép goc rong dé sit dung ngudn nguyén liéu chi y&u 1a
sdt phé lidu.

Nha mdy ¢o ba phin xudng sdn xudt vi mdt phin xudng phu g véi quy trinh
hoat dOng nhu sau:

a) Phdn xudng chudn bi liéu

Chite ndng cda phin xudng niy ld chuyén thu mua, phin loai, 1am sach va ché
bi€n thép phé licéu theo ding quy cich.

- Tiép nhdn nguyén liéu: nguyén liéu 14 sit, thép, gin, vun hodc phé léu thu mua
tir cde ngudn khic nhau chuyén vé nhia mdy va chita & bai tip trung. Tai diy phé
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licu duge phin logi theo thanh phan, kich thude, do dai va loai bd cdc phé ligu giy
nG cling vai cde tap chit cd hoe, di1, cat, gidy... Sau do nguyén liéu duge vin
chuyCn biing cidu true ¢d trang bi miam . Cde loai liéu 1dn, dai duge cit biing mdy
ciit lién tue, mdy ¢dt mot ben hodle mdy ciit con va c¢ho vao thiing chita theo diing
yuy cdch rdi dude can bing ¢in maoc.

- Ché& bi€n liéu: khi cho liéu vao thung, ty thudce vio yéu ciu mic thép, liéu
duge ¢hé bifn thich hgp biing cdch thém bét gang hodc thép. Li¢u dude chia trong
bon thung ¢d thanh phin va khdi lwgng xde dinh va duge vin chuyEn d&n phan
xuding luyén biing xe goong.

b) Phdn xuong luyén

Chite ning ¢Oa phiin xudng ndy 12 nidu luyén thép, xudng ¢6 hai 10 doc lap: 1o
luyén 10 @0 va 12 tin. Trinh wr ¢ong tdc cda phin xudng luyén:

- Chuin bi 10 vi nap liéu: sau mot vai mé niu, 10 duge kiém tra k¥, kiém tra dién
cue, luu lugng nude 1am ngudi dién cue, hé thdng ning ha di¢én cue.., Lo dude bdo i
biing bot magié. Khi 1o di chudn bi xong, liéu s& duge nap vao bing ciu true ning.
Ciac thung chaa liéu theo quy cach:

+ Thong 1: 6,0 tin

+ Thiing 2: 3.5 tin

+ Thang 3: 4,5 tin

+ Thilmg 4: 3.8 tin

- Chuiin bi cdc chdt o dung: chidt g dung dudge st dung la: feromangan,
ferosilic, huynh thach, voi, than. Cdc chat ndy duge nap trude vao nhd ciu truc.

- Ndu luyén: qud trinh ndu luyén gdm ba giai doan:

+ Giai doan ndu chdy: sau khi nap li¢u, 10 duge phdt hd quang dé niu chiy thép.
Giai doan nay lau nhdt va tiéu hao ning lugng nhidéu nhat.

+ Giai dogn oxy hda: kim loai dd nong chdy hodn todn, nhiét do rit cao tao dicu
kicn thudn g1 cho cic nguyén 10 C, Si, Mn, P, S khuéch tin vao kim loai, dat dén
him lugng yéu clu. o) giai doan nay xi duge thdo ra tr 60 + 70% va bd sung CaO
{1 + 1,5% khdi lugng mé).

+ Giai dogan hoan nguyén: giai doan ndy quyét dinh chit lugng thép:

Khit cide oxit FeO, Mn0O, Si0O-...
Khtt S d&n gidi han cho phép

Tinh luyén va hyp kim hoa thép
Khir cice khi Ha, Na... trong thép.

- Lam ngudi: dién cye rong qud trinh luyén va thép sau khi dic can dude fam
ngudi lién we bing nude. Sau do nude 1am ngudi dude gidi nhiét, kh cing v tudn
hoan ud lai.

- Xt 1y khi thdi: trong qud trinh ndu luyén phdt sinh mot lugng 16n khi thdi chira
bui vt cdce chdt O nhiém khdc, khi thdi ndy duge hit qua hé thdong x& 1y nhim cdi
thi¢n mol trudng 1am vi¢e cing nhu moi (rudng khong khi khu vue xung guanh.

- X{ 1y xi: xT sinh ra trong 1o luyén & trang thdi néng chdy duge dd ra cdc ho chita,
A& neudi va thué vin chuyén di san [dp mat bing.
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- Bdc thoi: thép ra 10 duge hé thong ben nghiéng 10 48 thép 1dng ra thung rét
trung gian. Thiing nay nhd cdu truc chuyén dén khudn dic. 3 day thép 18ng duge rét
vao khuon, lam ngudi bing nude, rdn thing va c¢dt thanh cdc thanh ¢6 chiéu dai
xdc dinh.

c) Phan xuong cdn

Chure nang cia phiin xudng nay 12 tgo hinh cho thép sdn pham. Céc giai doan clia
qud trinh ¢dn nhu sau:

- Nung thép: cdc théi thép cho vao 1o dé nung d&n nhidt 45 1.150°C. Nhién liéu 1o
nung la diu FO.

- Cdn thép: thép sau khi nung dat nhiét d 1.150°C duge didy qua cdc mdy cédn
thd, cdn treng va cin tinh d€ tao ra sdn phim thép V hodc thép tron, gan... sin phim
sau d6 duge xe nidng chuyén dén bai chita.

S¢ dd cong nghé ciia toin bd qud trinh sin xuit sit thép clia nhi mdy nhu sau:

Phé& liéu nd, tap chat T
v co, gidy, dat, gi Xyclon
Gang xam
A [
' '
I
P?je llf?u sat Phan loai Cét Phéi ligu Khi thai
thép cac loai  [——pm ) > -
[
e 1
|
! ¥y
Xi g — = 1
N&u chay : Chun bi 15, FE'MT‘
Oxy héa ! » nap chat Fe-Si
_ ) 1 Nung = -« VO
. = Hoan nguyén P - trg dung
— | Rotvaokhuén [ L Than
! Kiple
A f
Tuan hoan Tuén hoan
nudc nudc
. < {ha . & . .
.| K60/ nanthangva cat »| Lam nguoi »|  Thép thoi
déng thép
A
Tudn hoan
nudc
Y
Thép can thanh pham - Can - Nung

Hinh 6.2. Quy trink 1di ché sdt thép cia nha mdy Thép Nha Be



6.1.3. T4i ché nhya

Cdc sdn phim nhua ngay cang chi€m linh thi trudng va ¢é khd nang thay thé cic
sdn phim biing kim loai, thliy tinh va gidy. Do dic tinh nhe nén chi phi vin chuyén
cdc san pham nhua bao gid cling ré hon cdc sdn phim khdc. Sén phim nhwra thich
hep dé chda dung cic loai thue pham udt cling nhu khé. Cung vdi su phat rién cha
cdc midt hang biing nhua, nhyua phé thdi, dic biét 12 bao nilon ngiy cang chiém mét
ty trong dang k€ trong thanh phin ciia CTRSH. Ngoai ra, vdi tdc¢ d6 phat trién nhanh
cda cdc nganh ¢Ong nghiép, nhit 1a ¢cong nghiép héa ¢hil, viée st dung cdc bao bi,
thiing chita biang nhua ngdy ¢ang dugc wa chudng bdi tinh chit an todn, tranh cdc
phdn ing dn mon x4y ra. Vi viy, néu toan bd nhya phé théi sinh ra dudc thu hdi s&
gitp gidm ddng k& thé tich CTR cin xit 1.

D€ tién cho viéc phin loai nhua khi tdi sinh, ¢dc nha sdn xud't cdc sin phidm bao
bi nhua hién ray st dung ky hiéu riéng cho titng loai sdn phim nhwa va ddnh sd thit
o tir 1 + 7, dic trung cho hiu hét cdc loai nhua. Bang phin loai dudge trinh bay trong
bang 2.3.

Tudng wt ph& thdi khic, phé thdi nhya ciing duoc chia ra ph& liéu sdn xuit va
sinh hoat. Trong sdn xufdt, CTR dugc tao thinh & cdc dang khdc nhau nhu thdi, cuc,
s¢fi... Chat thdi cda qud trinh tao hinh vit lidu tU¥ nhya cé dang vién hodc 1a vat
licu héng, cde doan cit... Chat thai cong nghé dudc st dung trwe tiép & nha mdy la
thich hgp nhit vi khong cidn phdi tinh luyén trude khi sit dung vi sif dung thi€t bi
dic biét. Nhitng chd't thdi nay duge st du‘ng chi yéu theo hai hudng:

- Tao ra sdn phiim chinh hodc cdc sdn pham ¢é ¢6ng thic tuong .

- Sdn xudt db diing thif cap.

G hudng thit nhit, ph& thdi thusng duge dung ngay sau khi hinh thanh. Trong mdt
s truting hdp, chiing dude thu gom ty déng va cho vao thi€t bi nghién, sau dé duge
trOn chung vdi nguyén liéu chinh v dua vio mdy ép, mdy tao hinh. Ham lugng phé
liéu trong nguyén liéu thudng khodng 5 + 10%, nhung trong nhiéu trudng hgp cling
¢d thé dat dén 20% hoidc cao han.

Hudng ch& bi€n chat thdi & cong nghé thit hai bao gdm phin loai (tdch tap chit la
vi loai b phin khang thich hgp), nghién va 1ao hat d€ sdn xuit cic d6 dung c6 nhu
cAu stif dung rOng rii (bao bi, tAm trii, dd choi, dé ky niém...). N6i chung, viéc ch€
bién phé thai trong ¢ong nghé sdn xuit dd ding biing nhua di gidi quyét duge cdc
viin dé tdn dong trong pham vi san xual riéng va khéng ch€ 6 nhiém cho sdn xudt nhira.

Vin dé quan trong hon 1a qud trinh loai tap chdt va sit dung ph€& thai nhya sinh
hoat. Bac diém ndi bit ciia vin dé nay 13 do bén ctia ph€ liéu nhua trong dicu kién
w nhién, dan d€n sy giy 6 nhiém mdi trudng rd rét.

Nhua ph€ thii chita mot lugng 1dn cdc chat hitu cd ¢6 gid tri. Cdce chit ndy s& lam
gidm nhu cdu s dung cdc nguyén liéu ty nhién nhu khi dot, ddu md va gidm O
nhiém moi trudng néu dugce tdi sit dung. VE mat kinh €, gid thanh PVC, PE, PS thi
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¢ap thdp hon vat liéu chinh tir 2,5 + 6 ldn, ¢On gid thinh capron thd ¢ip thip hon
capron chinh pham khodng 12 1in.

Qua trinh ché bi¢n phé thdi nhua thinh dd dung phili qua cdc giai doan chuan bj
nguy¢n ligu nhu thu gom, fya chon, Iam sach cdc tap chdt, nén €p va tao hat. Phuing
phdp ¢h€ bi€n phu thude chi y&u vao dd sach, kich thude hinh hoc, hinh dang bén
ngoai, tinh chit va ham lugng tap chit bén trong nhua v mot s§ y&u (& khic.

Phé thiii nhua sinh hoat wrude khi duge sit dung lai thudng phéi tach cde tap chit
sinh hoat khdc. Cidc phudgng phip tdch gdm ¢6 nghién, sing, phin loai, k&t hap vdi
cidc dang phan riéng khde (phin ridng biing khong khi, chin khéng, 1, tinh dién,
thiy lye) trich ly, tuyén ndi...

Cdc s d6 tdi chd phé thdi nhya sdn xudt thudng don gidn han do khong ¢dn phan
ri¢ng, chi ¢iin phin loai theo hinh dang, sau 46 duge rifa va sdy.

C6 thé tich nhura ¢ tinh déo nong ra khoi nén vii biing cic phuvng phip phin
riéng bing khong khi nhu néu § wén. Trong qud tinh ndy, phé thii nhua déo nong
dang tdm wén nén vii (polyme, vii bim nhd, bui vdi..) duge tich bdi dong khong
khi trong xiclon va phéu gio xody. Hon hgp polyme vun va vii bam dude tich ra bdi
dong khong khi va duge dua ra 6ng din d¢ wrdn vai bui vii.

Khi sit dung phudng phdp tuyén ndi, sic cing bé mit ciia hé khong khi polyme-
nude thay doi nhd su lya chon ndng dd cde chit thim udt khic nhau. Khi dé, mot
phin nhua dd duge nghién ndi 1én nhd e ddng cda bot khi, cdn mot s3 khace clng
vdi tap chat ling xudng didy. Chat thaim wdt ¢6 the 1a ligninsunphat natri, axit tannic,
keo ddng vat (gelatin), chit hoat tinh cation, anion v ¢dc chit gien khong phan ly.

Sy phiin hiy mdt phin cda phé thdi nhya dan hdi déo (nhya flo, capron) [am mal
khd nang str dung ching nhu 12 vt li¢u chinh phiam. Phé thdi nay dude st dung thich
hop nhit & dang bot A€ 1am chit bao phli khdng bi mai man hodc nhitng chi €t quan
trong. Bot ph& thidi nity ¢6 the thu duge nhd nghién ph€ thdi § nhict d6 thap hoidc
trong miy nghién bua vdi sy cd mat clia nitd léng (hodc COa). Cdch hicu qua hon ¢d
[ 1am lanh sd bd phé thili rude khi nghién,

Nhi¢u phuong phidp tdi sinh cdc loai polyme khic ciing dii duge nghién ciu.
Ngudti ta thudng st dyng phuang phdp hoa tan dé chuyén phé thidi sang trang thdi
thich hgp trude khi xu ly,

Phirgng phdp hoa tan duge sit dung dé tich vo PVC cta diy dicn hodc cip dién ra
khdi kim loai. Theo phuong phdp nay, phé thdi nghién nho duge ngam trong
dioctylphtalat, tricrejylphotphat, dibutylphtalat, glixerin d€ 1dp vé (0 nén mém va
trudng nd. Sau da, ching dude tich bing mdy ly tim.

Khi ndu chdy ph& thii, ta ¢ thu duge nhya capron thit ¢ip. Phé thdi duge nung
chiy trong Ong gia nhi¢t dung, hdn hgp néng chdy dude ép qua voi & phia diy ong.
Cice syl hinh thinh wr diy s& duge [am ngudi trong b nude va nghién nhd. Cice hat
capron tép e duge rita nhiéu lan bing nude néng A€ loai cde chit ¢d khai ludng



phin i thdp, sdy dudt dp sudt chin khéng, va cusi cling ché bi€n thanh sin phim
tiéu diong.

Cin chid y 12 hdn hdp chat phé thii cta PE, PS, PVC khi nong chdy ¢d kha niing
k€t dinh vai ¢an tit qud trinh xi Iy cdc ion kim loai nang trong nudc thdi cong
nghi¢p. Di€u nily cho phép tién hanh k&t hop dong thoi viee tdi sit dung cdc chat
thdi n¢u trén bing cdch ch€ bi€n ching thanh vat lidu thit ¢ip. Mot vi du cu thé [a
hén hgp cin khé ¢é chida crom véi polymectylen, polystyren, polyvinylclorua theo ty
1& 3:1:1:1 s& duge héa 10ng v nhya héa trong hai mdy din ép mic ndi icp, sau do
duge dua vio mdy dinh hinh.
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Hinh 6.3. S0 di tdi sinh nhua phé thdi
{- bdng tdi vdn chuyén buo phé thiti; 2- mdy nghién; 3- phin loai bing khdng khi:
4= mady phdn logi bang ti; 5- mdy rita; 6- bdng téi; 7- mdy sdv: 8- mdy nghién:
9- mdy ép; 10- co cdu tgo vién; [1- thing chita.

Trong thyc t€ xit Iy phé thdi polyme, ngudi ta thudng chon mdt trong céc phudng
thife: chuyén ching thinh sdn phdm thi ¢ip ¢6 thanh phin hda hoc tuong 1y polyme
ban ddu, phin hiy biing tdc nhan oxy hda (hodc nhiét), tidu hily.

1. Tdn dung khéng thay doi cau tric ban diu cia nhua

Ph¢ thdi polyme duge xif Iy biing nhiu phuong phép khdc nhau nhy dun ép, do
Khuon dudi dp sudt cao, cdn dé€ thu thanh phim. Ph& thii PVC cing duge nghién
thanh cic hat 4mm, tron vii phy gia tao déo, mau va chat &n dinh & 150°C trong
10 = 15 phut, khoi chat thu duge sau d6 duge dem di ché bi€n thanh db dung.

Phe thai nhura khong phan loai duge ¢6 thé ché bi€n thinh vit liéu xay dung. Bai
vGi ruding hyp nay, phé€ thdi dugce rita, nghién, tao hat hodic nén ép dé tang do cing
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cho vat ligu. Trong sdn xudt vat di¢u x4y dung, ngudi ta thudng dp dung phudng
phdp nong chdy, wron, ép d€ sdn xudt gach, tim 161, gach bléc...

Tuy nhién, hudng x& 1y ph€ thdi polyme nhya phd bién nhit 1a chuyén chiing
thanh dang nguyén liéu thit cap.

MGt trong cdc vin dé cap bdch cdn duge gidi quy&t 1a viée tai s dung bao nilon
(polyetylen). Bdy 1a sdn phim duge st dung ngay cang nhidu trong cdc nganh
sdn xuAt,

Sau ddy la quy cong nghé d€ ch¢ bi€n bao PE ph¢ thii thanh cdc vit liéu nhu 8ng
nudc, dd tiéu diing va bao nilon thit ¢dp (hinh 6.4). T kho nguyén liéu, bao nilon
phé€ thdi ¢é ham lugng tap chit nhod han 5% dude dua di phin loai. Qud trinh nay
nhim muc dich tdch tap chdt va chil bdn. Sau qud trinh chon loc, nilon duge nghién
trong mdy nghién dao udt hoic khd dé dat dude kich thude 2 + 9mm. Tiép theo,
ching duge rifa rong mdy nfa vit tdi hay may gidt (d61 va6i trudng hop nghién kho).
Qua trinh rita dudge tién hanh biing hdn hop cdc chit Wy ria dac biét. VA lidu sau
khi vdt khd c¢6 do dm 10 + 15% s& dude khit nuGe hodn toan trong mdy siy bing
khéng khi 65 + 75°C khodng 30 + 60 phiit. Sau khi sy, khéi vat liéu ¢4 d6 4m nhd
han (,2% dude nhip vao mdy nén ép va tao hat.

Trong mdy ép, PE duge ép chit qua ludi loc va 16 khudn dé tao thanh dang sdi,
roi duge kéo qua bé nude 1am ngudi (nhiét d6 gidm xudng 35 +40°C) vi dua dén
mdy cil tao hat. G diy, cdc sgi nhya sé& bi cit thanh hat ¢6 chiéu dai 3 = 6mm. Céc
hat nay duge di vio mdy sang rung. Tai diy, d6 4m cla hat gidm xudng < 0,2% nhd
dong khong khi nong 80°C théi qua. Hat dudc cho vao mady trdn vdi cdc hat PE chinh
phim theo t¥ 1& 6:4. Pay 1a t§ 18 31 uu d€ bdo dim tinh &n dinh clia bao nilon thi
¢dp. Trong khi tron, ta ¢ thé cho thém bdt mau va tac chit tinh ch€ mang.
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Hinh 6.4. So d6 sin xudt mang PE thit cdp
- b4 phan loai phé thdi; 2- may nghién; 3- mdy rita; 4- mdy ly tdm; 5- mdy sdy:

O- nhdp licu; 7- mdy ép dan; 8- mdy tqo hat; 9- mdy tron; 10- mdy tao mang

HOn hop thu duge sau do duge ép thanh tdm nilon ¢6 chiéu day 80 = 200pum. Tir
guy trinh trén, gid thanh cda bao nilon thit cip $8 thip hon bao nilon dude sdn xuat
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tir nguyén li¢u chinh phim. Ngudi ta ti€n hanh bi€n tinh bao nilon phé& thii bing
cdch bd sung cde chil don vo cd nhu ZnO, TiO,, téc chdt lién k&t va chi't dian hoi.

Buo nilon ph€ thdi con dudgc ché bién thanh dd ding bing cdch do khudn & nhiét
do 150 = 200°C. Phe thdi clia bao PYC ¢4 thé duge dimg d€ sin xudt vat liéu xay
dung nhu tdm 16t PVC mét 16p. Phé thai cda thiy tinh hitu cd 13 nguyén liéu rat tdt
d€ sén xudt dd luu niém va dd choi.

2. Tdi sinh phin ity

DOi v mOt $8 dang phé thai polyme, viée xit Iy biing hoa va nhiét (gdm qua trinh
chuy@n hoa polyme ban ddu thinh nguyén liéu sin xuit hay cdc sdn phim co gid ti
khic) Ia phuong phip thich hap nhat.

Qud uinh khif va tring ngung phé thii capron dudi tdc dung cla axit photphoric
va hdi qud nhiét da duge thie hién trong quy md cong nghiép. Vi duy, ph& thii
capron rdn duge phan hiy thanh hén hgp hoi khi (chda dén 25% caprolactam), sau
di duge ¢6 die dén 80% va lam sach. Pon phén 1t thu dude chiém f 1& 75 + 80%.
Bdy la ty 1€ thich hgp cho tdi s dung trong sdn xuat.

T PE thit cdp, ta ¢6 thé thu sdp PE bing phudng phdp phin hity nhiét. Sdp nay
duge st dung d€ 1am khuon dic hoie phy gia cho hdn hgp bitum asphat nhim ting
d6 cing va khd ning chiu mai mon clia 16p phi cho duding giao thdng.

Nhi¢t phan 13 hudng tdi ch€ ph¢ liéu nhya tién ti€n. San phim cda qud trinh ndy
duge ding lam nguyén li¢u dé 16ng hgp chi't hitu ¢d hodc nhién liéu. Qud trinh nhiét
phin polyme ph& thdi thudng dugc ti€n hanh & 300 = 900°C.

Bot polypurctan ph€ thdi duge thiy phin & 290 + 320°C bling hoi nude dé 1a0
thanh rugu da nguyén wf, diamin va CO, ding trong sdn xudt bot polyuretan.

Phin I6n phé li€u cla nginh sin xuat nhua 13 ¢4n tit qué trinh xi 1y nudc thai ¢
thanh phin phic tap va thutng duge thii bd. Tuy nhién, trong nhiéu trudng hop, cdc
phe€ thii trén ¢é thé duge i st dung vai hi€u qud rdt cao. Vi dy trong san xudt tim
nhya acrilic butadien styren, nude thdi ¢ dang dung dich latex duc duge xit ly bing
phudng phip hoa 1y vdi chdt keo w13 sunphat amdn. Cin hinh thanh & dang bdl
nhio, miu tring ¢6 chia 5+ 10% polyme latex, 4 + 5% AOH), 5 + 7% bot gd va

78 = B6% nutde. Thanh phin clia phin hitu ¢d trung binh 1a: 46,7% C; 19,9% Na;
17.0% 021 9,7% 115 5,4% Cly va 1,3% S. Phin v6 ¢d ¢é nhiét do nong:, chdy 1én hon
1500"C chiya 91,9% Al-O5 (cde oxit khdc & dang Fe,Os, Si05, SO5%, Na,y,0, K-0...).

Tl nhira phe thii, ¢6 thé sdn xud't than d¢ xir Iy khi théi va nude thai sin xual. Sur
¢ mat clia &m va cde khi tir qud trinh nhiét phin lam cho chat hap phu ¢6 ¢ tric
x0p, ¢6 khid niing hip phu cao. Qud trinh nhiét phin thudng dude tién hanh &
700 + 750°C. Cdc tht nghiém da cho thily dang than nay ¢6 khd ning hip phu rat
hi¢u qua kim 1ogi niing va diu ¢d trong nude thii.

Vdi nguon nguyén liéu nhya phé thdi déi dio va phong phii vé ching loai ciing
kco theo rit nhiéu phuong thie sin xudt nhya tdi sinh tao ra nhiéu sin phdm khic
nhau, ¢ thé tém it nhu sau:
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Cdc ¢d sd chuyén xay bim ph& liéu nhua, sau do riza sach bing nude réi dem
phoi khd trén cde bii dit rong. Pic diém cia nhitng ¢d s nay IA gia cOng va rilt
thu cdng,

Cdc ¢d s§ ao hat: st dung ph€ lidu xay da duge phoi khd d€ tao thinh nhitng hat
nhira nguyén liéu cung cap cho nhitng ¢d sd sdn xuat,

Cidc ¢d 8¢ sdn xudt mit hang o nhya phé liéu: bao gdm nhiing cd s& st dung
100% hat nhua ph€ liéu cho sdn xuidt va ¢d nhitng ¢d sd sit dung hat phé liéu pha
tr6n vdi hat nhya chinh phim theo mot ¥ 1& ndo d6, thy thudc vao sdn phim sidn
xudt hay gid tri cia hang sdn xudt nhim ha gid thanh sin phim.

Ngodi ra, cdn ¢6 cdce ¢g 83 vira xay, vira tao hat va sidn xuft. Tuy nhién s3 lugng
nhitng ¢4 sd nay khong nhicu vi doi hdi mit bing va vén san xui't Idn.

Quy irinh 1di chd: chii yéu gom bon giai doan chinh

- Phdn logi: thudng duge ti€n hanh bdi nhiftng ngudi lao dong nghéo hodc thué
mudn nham phan loai, 1am sach thanh timg loai nhu PE, PP, PVC, PS... riéng biét,

- Xay bdm va phoi khé: ph€ liéu sau khi dige phin loai, 1am sach sé duge dua vio
mdy xay dé xay nho va dira qua mot bé nudce d€ ngim va rita sach chit bin. Sau d6
dugc dem phdi kho tai cdc bai dit rdng rbi déng lai thanh bao va chuyén d€n cic cd
s3 1ao hat.

- Tgo hat: tai ddy, cdc miu nhya phé€ lieu dudge dua vao mot mot bo phin dé xay
nhuyén va pha mau theo yéu ciu sian xuit. Ti€p theo, ciac miu nhura dudge lam ndng
chdy trong mdt Ong dai vd duge mot truc €p diy qua mdt tim ludi dé tao thanh
nhifng s¢i nhua ¢d dudng kinh khodng 0,3 + 0,4cm. Sau d6, cdce sgi nhua nay duge
din qua b€ nudc lanh nhim lam déng cing s¢i nhua va cudi ching duge mot mdy cit
¢t ra thanh nhitng hat nho.

- Sdn phdm: hat nhia sau khi duge tao thanh s& dude dwa dén cdc ¢ sé sdn xuit
sin phim. ty thude vao loai sdn phim s& san xud't nhu: thdi tdi, dép, Ong nude, 18,
thau... md may moc¢ s€ khac nhau.

Dudi day Lo quy trink sdn xudt day dai tit nhya thdi

Nguyén ligu: Bao nhyia PP, day dai,
nhua tam phé phdm

Lam sach

Kéo sqgi, ¢t hat

Yy

BAm nhé »| Nung chay

Y

Nhuya chinh
Mau phim Nguyén lidu

Trén

F

&
F |

San phdm pe— Buc khudn

Hinh 6.3, Quy trinh sdn xudt ddy dai tir nhua thdi
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6.1.4. T4i ché thuy tinh

So v@i cdce nganh 1di ché ph€ liéu khdc thi quy trinh sdn xudt cda thiy tinh phé
liéu don gian hon.

Hau hét thdy tinh dude diing sidn xudt cdc loai chai lo thiy tinh mdi, mdt phan
nhé diing dé ché tao bdng thiy tinh hodc chit cich dién biing sgi thdy tinh, vat liéu ldt
dutng va vit ligu xay dung nhu gach, da lat dudng, d4 1dt san nha va bé tdng nhe.

Quy trinh tdi ché chai lo thiy tinh

- Loai trir phé liéu: thiy tinh phé€ lidu tif cdc vua chuyén vé dude phin loai duwa
theo mau va mite d6 tinh khiét, sau d6 dude rita sach va dip vun.

- Nung va sdn xudt sdn phdm: thiy tinh vun dude d6 vao 10 nung, 10 nung duge
lam biing gach chiu lta va mdt ctta d€ 46 thiy tinh ph€ liéu vaoe ndi. Khi nhiét d6 10
ling cao, thity tinh néng s& chiy theo cic mdng d€ ra khudon. Thuting mdt 1o ¢6 tir
4+6 khudn. San phdm sau khi 13y ra khdi khuén tiép tuc dinh hinh trén dudng hap
nhiim tranh giy bot cho sdn phffm néu nhiét do thay ddéi dot ngot.

San pham d€ ngudi dude ki€m tra vd dong bao xuit xudng, nhimg sdn phim
khong dat tiéu chuin s& bi dip vd dé€ niu lai. '

Dic diém cda nganh niy la hao hut nguyén lidu rdt {t vd khong cin sif dung chit
phu gia trong qud trinh tdi ché&.

Ngoai tdi ch€ ra, thiy tinh ph€ liéu ¢on dude tdi st dung. Mt s§ phé liéu c¢on
nguyén ven s€ duge thu gom va rira sach, sau dd phin duge leai theo kich thude,
ki¢u ddng, mau... hodc phin loai theo mat hing dung trong dé nhu nude tudng, nudce
mim, nudc gidi khat... va dudc ban lai cho cdc cd sd sdn xudt ra ching dé ho ddn
nhiin va dung san phim mdi.

6.1.5. Tai ché& va t4i sit dung gidy - cacton

Gidy Ia val dung phd bién trong sinh hoat, déng thisi lugng gid'y thai ra hiing ngay
14 rdt Idn va dd moi loai, (f mau gidy vun cho d€n nhitng tim cacton I1dn. Theo cdc
k&t gqud diéu tra cho thay, gidy va cacton chiém 1,2 + 4,6% khdi lugng dong (hai.

Uu diém 160 nhat vé mat mdi trudng chia tdi ché - tdi s dung gidy 1a tiét kiém tai
nguyCén rirng nguyén li€u cho sdn xuit gidy.

Dic diém clia nganh nay 1a gidy phé liéu khong chi dudc tdi ch€ & nhitng cd s3
ti¢u thi ¢éng nghiép vdi nhithg mdy mée don gidn, thi ¢dng hoic quy md nhd ma
con ¢ nhitng x{ nghiép quy mé 1én.

Hoat dong tdi sif dung

Cht y&u 1a st dung nhitng bao bi cacton bi loai bd dé cit, dong lai thinh nhitng
bao bi ¢6 kich thude nhd hon, cung cip cho nhiing c¢d sd sdn xuit khdac. Ngudn cung
cip ph€ liéu thudng tif nhitng ngudn dn dinh nhu cdc cla hang, kho... vd phé liéu
loat ndy thugdng sach s€ va nguyén ven.,

Quy trinh hoat dong rat ddn gidn: phé liéu dugc phin loai, sip x€p theo kich
thude, sau dé duge dua vao ban cit va cit theo yéu cdu ctia don dit hang, Cudi
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¢ling duge bdm lai thanh cdc hdp va xudt xudng. Mdy mée thiét bi don gidn chi
bao gém ban ¢t va mdy bim gidy.

Hoat déng t47 ché: sit dung toan bd gidy phé licu cde loai.

Da1 vi nhitng ¢o s& nhd thi quy trinh twdng d6i don gidn, Phé liéu dude phan loai
tring, den, nhu$ém mau... sau dé ngdm vi tdy cho sach rdi duge loc dé 14y phin bot
gidy, ti€p theo bot gidy duge dem tdng trén nhimg (m phén va phdi ning cho kho.
Sdn phim tir quy trinh don gidn nay ¢é chit lugng rat kém, phin 1dn chi bao gdm
nhitng mit hing nhu gidy tién vang bac, gidy géi hang, gidy bdi...

D31 vai nhitng <6 s8 ¢6 quy mo hién dai hon thi quy trinh ¢¢ thém cdc mdy made
d¢ nghién gidy thanh bdt va st dung cde truc xeo gifly. Vi vy sén phim ¢6 chat
lugng cao hon va sdn lugng cling nhiéu hon. Sdn phim cda cdc ¢d 5§ nay thudng 1a
gify cudn vang, gidy bia cing, gidy vé sinh...

6.2. TAI CHE CHAT THAI RAN CONG NGHIEP - CHAT THAI RAN VO CO

Trong cong nghi€¢p hdéa chit, lugng chat rin duge hinh thanh 16n nhit trong cée
nganh san xuit axit sunfuaric, phan vo ¢d va sdda. Pay 1a cdc hoa chit cd ban ¢o
nhu ciu (ng dung cao va dude sin xuat véi ning sudt 1dn, do do, lugng chdlt thii tao
thinh cling rdt Ién. Trong phin nay s& trinh bay cdc dang chi y&u ciia CTR v6 o
hi¢n dang phdt sinh tir cdc nganh san xudt khdc nhau & TP HCM va cdc phuong dn
xtt 1y theo hudng tdi s& dung chiing.

6.2.1. Tai ch&€ CTR do sdn xui't axit sunfuaric tir quing pirit st

Sdn xudt axit sunfuaric duge ti€n hanh bing cich nung quing pirit, hay 45t khi
lru huynh, luu huynh 6 nhién, nung cdc sunfua kim loai dé tao ra SO, va sau dé
chuyén héa thanh H-SO,,.

Qudng pirit thOng thudng chita 53,5% luu huynh va 46,5% sit. Tuy nhién, su hién
dién cdu cdc tap chdt nhu cdt, da't sét, cdc sunfua kim loai mau, cachonat, hop chat
cua As, Se, Ag, Au... 1am gidm ham lugag clia leu huynh trong quing pirit tuyén ndi,
con 32 = 40%. Quing thiéu két dugc hinh thanh nhu 13 mét phé phim khi nung
quiing pirit sat. Quing thiu k&t chifa chd y&u 12 sdt véi ham lugng tir 40 + 63%, luu
huynh 1 + 2%, Cu 0,33 + 0,47%, Zn 0,42 + 1,35%, Pb 0,32 = (,58%, vi mot sO kim
loai quy hi€m 0,001 = 0,002%.

Khi lvu huynh thodt ra tir 1o s€ bi nhim ban bdi bui thiéu k&t va ede tap chat
khic. Nong db bui phu thude cong nghé sin xudt, chit lugng va mic do nghién
nguyén liéu, k&t cdu 6., Tuy vio kifu 10, nong dé bui dao ddng trong khodng
1 + 200g/m’, Thanh phan hda hoc clia bui thue & twong tv nhu thanh phin quing
thi¢u k&t. Trude khi ché bien thanh axit sunfuaric, khi nay phdi duge xit ly dé logi
bui trong cdc xiclon va thi€t bi loc dién kho, dat dén ndng do U,lg,fm3.

Hién nay, phuong phdp chi y&u diCu ¢h€ axit sunfuaric 13 xdc tic, nghia 1a SO- &
b1 oxy hoa thinh SOz véi xic tic V,0s. Bui va cdc tap chil con sét sau khi gua thilt b
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loc dién s& giy ngd dde xic tic, lam bin thiét bi, ting trd Iuc va bam dinh vio san
phdm. Vi viy, khi 10 sau loc dién phdi duge xit 1y thém bing cich rita lién tuc véi
dung dich axit sunfuaric lanh 60 + 75% v 25 + 40%, k€t hdp véi viée thu hdi suong
mi trong thi€t bi loe udt. Cdce qud trinh lam sach khi b3 sung niy tao ra mdt lugng bun
bdn tich ty trong thiét bi ri¥a v loc dién wdt.

Nhu vdy, CTR cla sdn xufit HySOy4 1l quing pirit gdm quiing pirit thiéu k&, bui tir
xiclon, thi¢t bi loc dién khd, biin trong bé 1ing, bdn chifa, thiét bi 1am lanh axit va
thi¢t bi loc¢ dién uaét.

Vi didu kién sdn xudt tot nhat, khai tong quing thiéu k&t hinh thanh khi sdn
xuiit 1 tdn axit 1a 0,55 tdn, Co thé tdi sit dung quing pirit thicu két theo cdc hudng
sau: thu hdi kKim loai mau, tdi st dung trong san xudt gang thép, ximing, thiy tinh,
vl trong ndng nghiép... Vi du, ¢ Lién X6 cii, gdn 75% quang pirit thiéu k&1 duge dp
dung trong sin xudt vit iéu xdy dyng va trong noéng nghiép.

1. Thu hoi kim loai mau oy quing thiéna két

D€ thu hdi cdc cdu tf ¢6 gid tri tr quing thiéu k&L, ngudi ta 4p dung cde phudng
phdp nung khde nhau (clo hda, sunphat héa..). Nén thyc hién viéc thu hdi quing
chita han 0,5% dong vi gid tri clia ddng thu dude sé bt ddp moi chi phi xi 1y quing.

Dé thu héi ddng, ngudi ta thudng dp dung phuong phdp nung clo hda. Phuong
phdp nay cho phép tach dudge 85 - 90% ddng, phan 16n cdc kim loai ¢6 ich, bio ddm
khit luu huynh gan nhu hoan toan.

Trude khi nung clo héa, ngudi ta wdn quing thiéu k&t vdi 20% NaCl di nghién
nhuyén. Sau hang leat phdn ng dién ra trong qud trinh nung, ddng dude chuyén hoa
thanh CuCl;, luu huynh k€t hgp vdi NaCl thanh Na;SO4. Nhiét dd nung (d3i vu 1a
550 - 60°C. Nhiél d6 thip hon 530°C, phin ing ¢6 thé tao thanh Fes(SO4)s tan, gay
khé khin cho qud trinh trich 1i vd phuc hdi ddng, nhiét dd cao hon 600°C s& lam
gidm cdc sdn pham chinh.

b€ bdo ddm dd chuyén héa hoan toan, ta cin trdn liéu [0 va ding di ludng luun
huynh dé chuyén NaCl thanh Na,SO,. Trudng hdp khdng da luu huynh thi phii bd
sung quing pirit mdi vdo. P& qué trinh clo hda xdy ra, hdn hop cdn dugc nung dén
200 - 300°C. Qu4 trinh nung s& sinh ra SO3, S04, HCI. Céc khi axit ndy duge hip thy
biing nude, san phim thu dude 12 hén hop axit HC1 va H,SO, dugc dung dé trich ddng.

Co ch& héa hoc cha cdc qud trinh dién ra khé phife tap. Trude hét 1 phdn dng oxi
héa cde sunfua va sy tao thanh clorua sdt:

3MeS + 30, —» 3Me + 380,

MeO + SO, + 0,502 > MeSO,

SO + 0,50, —> SO;

Fea(SO4);5 + 6 NaCl — 3Na>SOy + 2FeCly

Sau do, trong 10 dién ra sy twong tdc clia pha khi (04, SO», SOz, H>0) véi liéu 1o,
din dén viéc hinh thanh tic nhin clo héa:
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2NaCl + SO» + O3 > Na;SO4 + Clg
4NaCl + 2503 + Oy = 2Na,yS04 + 2Cl,
2NaCl + SO; + H-0 — Na»S0Oy4 + 2HCI
4FeCl; + 305 - 2Fe;04 + 6Cl,

2FcCl; + 3H,0 — Fea05 + 6HCI

Clo, HCI tao thanh s& lién k€t vdi cdc sunfua va oxit kim loai nim trong quing

thiéu két:
MeS + Cly + 1,504 —> MeCl, + 803
MeS + Clg + Og - MSCIQ + SO‘Z
MeS + 2HCL + 1,50; - MeCl; + SO, + H,O
MeO+ 2HC1 — MeCls + H,O
2Me + 3Cl; — 2MeCl;

Phdn Ung tdng qudt ¢6 thé duge bidu dién nhy sau:

Cu + 28 + 4NaCl + 3,50, + HyO — CuCl; + 2Na,;SO4 + 2HCI

K&t qud thu duge 1a 85 - 90% ddng trong quing thiéu k&t chuyén thanh mudi tan
CuCl,. T khoi nung, déng duge trich bing nudc néng. Phin ddng khong chuyén
thanh CuCl> s& duge ti€p tuc trich bing axit lodng. Dung dich sau xif Iy duge cho
ti€n hanh phin @ng v6i vun sit d€ tdch déng bst. Bot nay chita 0 - 90% ding, co thé
diing 1am ddng den hoac dé diéu ché ddng sunphat, dung dich ¢on lai chita dén
100 g/l Na»SO4. Bing phusng phdp k&t tinh, ta thu duge Nu,SO4. 10H-0.

Mute do thu hdi ddng tr quing thieu két khodng 95 - 96%, ¢d nghia 1a 1 tdn quing
thiéu k&t cho ta gan 4,5 kg dong (= 0,5% Cu). Phin quiing con lai dem siy dén do
dm 8-10%, dugc tao khdi va nung & nhiét d6 ndng chay cla Fe,03 (> 1200°C), diing
dé duic gang thép.

Ngudi ta ¢On x 1y quing pirit thiéu két bing HCI trong thiét bi ting s6i. Khi dé,
trong pha hoi & trang thdi tw do s€ ¢o cic clorua kim loai ning. Ta ¢6 thé thu dudc
oxl sdt thich hgp cho ndu gang, thép. HCI sit dung ¢6 thé & dang khi, dung dich hay
mudi dé bi phan hiy & nhiét d§ cao nhit NH4Cl, FeCl,.

Qud trinh X7 1y quing pirit thiéu k&t s dung dén 3 thi€t bi phin tng ting s6i ndi
ti€p. Trong thi€t bi thit nhd't nhiét d6 duge gitr 13 600 - 800°C, khi d6 tdt ca cdc
sunfua déu bi phan hiy. Sau d6, quing thiéu két dude dua qua thiét bi thit hai, t&p
xdc véi HCL Thudng HCI duge cho vao thiét bi bing khi tdi, ¢6 thé mang tinh trung
hoa, oxi héa hay khi. Khi 1di dudge Iga chon phu thudce vio dang hop chat kim loai
ning nim trong quing. Thi€t bi thit 3 tac mdi trudng khi, chuyén oxit sit thanh
magnctit Fe;04. Sau khi tuyén bing tif, ham lugng sit trong quing dat d&€n 70%,
dugc dun néng trong moi trudng khit dé chuy&n thinh Fe»Os.

Thanh phin khi thdi di ra tif thiét bi phdn Ung chita tdt ¢4 cdc clorua kim loai mau
¢6 trong quing, lugng HCI du va khi tdi duge cho qua thdp hap thu biing nudc. d
day, phan 16n cdc clorua kim loai va HC] dudc chuyén vio dung dich hip thu. Sau
d6, ti€n hanh tich kim loai man bing cdc phuong phdp khic nhau.
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2. S dung quing thiéu két trong sin xuit gang thép

Quing thi¢u k&t chita 40 - 63% sit 1a dang nguyén liéu quy déi vai luyén kim
den. Cde trd ngai chinh cda viée st dung trye i€p quiing pirit thidu két trong niu
gang 12 40 nghién (cé thé 1am nghén 1), ham lwgng Pb, Cu, Zn, As (1am phifc tap
gud trinh chdy gang va 1am dd sdn pham) va ham lugng luu huynh cao (1 - 3,5%).
Do d6, trude khi luyén gang. ta cin phdi loai b heu huynh vi tao hat cho quang
thicu k&1 biing cdch xit 1Y quing & nhiét do cao (luu huvnh s& chiy, con vit liéu
dude von cuc).

3. San xudt bot mziu iy quing va bui thiéu két

MOt Tugng nhd quiing va bui 1y thiét bi loc dién khd dude s dung dé di¢u ch& bt
Mmiu vo cd: minium sdt, oerd, méni (mau do phf)’).

B¢ didu ¢hd bot miau moni va minium sit, cin xir ly quing dun néng bing dung
dich axit sunfuaric ddm die. Sunphat sdt thu duve trdn vdi thach cao min, dd phin,
dd1 sét va nung trong 1o. Phy thude vao nhiét do nung va phu gia, ta s& thu dudge bot
mau vl cde mau sdc khde nhan, Nhuge diém ctia ¢ong nghé nay la trong bdt ndu
¢ luu huynh va hdp chit etia né, do do khong thé diing dé pha son phi b¢ mat kim
foat vi luu huynh ¢6 khd ning dn mon loai vit liéu nay.

Chinh ¥1 vy, ngudi ta dd G&n hanh nghién cttu ¢ong nghd sin xuit khdc, thich
hep cho son phd bé miat moi vt Licu. Cong ngh¢ nay khong ding axit sunfuaric. D&
chuan bi bot miu ki¢u minium sit, ta st dung phan doan quing thiéu k&t 1.3 - 0,27
mm, [ phiin doan gidu oxit siit nhit, Quing nay dudc nghién, siy vii O] (nung) trude
khi tron v chat don. So db comg nghé sdn xudt bt mau ki€u minium st dudge trinh
bay ren hinh 17.1. Theo dé. quang duge sang d¢ chon hat ¢6 kich thude 0,5-2 mm
rOi cho vio nm\ nghién bi. Suu khi nghi¢n, quing duge rira bing nude bing nude
nong ¢ 60 - 80 "C d¢ loat cdc mudi an trong nudce cia sag kény, dong. va moL phin
ltu huynh. Sau do, quiang duge sdly bing hoi qud nhiét va nung ¢ 850 - Y00'C trong
lo nung thung guay vdéi mue dich loai @m va luu huynh vi u huynh va cdc hgp chit
ctia né gy dnh hudng dén tinh kho cda son. Bin thinh phim sau nung (chita gin
Y0% Fe203) dude nghién tdn va wdn vdi chat dgn dé thu thanh phim.

an o2 i3 (4
Quang F‘m“;'m/—\ ! I_."
P ]
Hinh 6.6, S 06 sdn xudt minivm : .5. «Q
S gridng thicu két Chat dan V@ﬂ =y
Losiing, 2. miy nLhién hi; —3 ¥ Minium vangi"'-., i
3.b¢ riras 4. mdy sdy; 5,10 nung; ; L Khong khi, 5
6. nuiy nghidn bi; ?. mdy (ron, Yo ; Nhiga ligu

Bui 18y trong thi€t bi loe dién kho khde quing thiéu k&t & ndng dé mudi sdt hoa
tan va duge dung lam nguyén li¢u dé sdn xudt bdt miu ocrd vang. Phin Khong tan
con lyi chita chd y&u 1a oxit sit duse diing lam nguyén liéu dé diéu chd bot mau
moni (dé phoy,
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Diéu ché bot mau ocrd dude tién hanh qua cde giai doan sau: Bui duge cho vao
thi€t bi phan ¢ng hoa tan, trdn véi nude va khdng khi trong 20-25 phut dé 1ing
khodng 8 gig. Pha [6ng duge bom vao mdy trdn, trdn thém dd phan va dat sét. 3 day
s& dién ra phan ing:

Fea(50y)3 + 3CaCO3 — FesO3 + 3CaS0Oy4 + 3CO,

Sin phdm thu duge i ¢in thach cao véi dit sét cé dd Am bio hoa. Khai chat rin nay
duge sily & 80°C va cho viio mdy nghién bi d€ thu bot mau vé ¢d ¢6 mau vang (ocro),

Piéu ch€ bdt mau médni: Cin tlr thidt bi phan tng hda tan d dang khéi dm (91%
Fex0s, 3,7% FcS, 5,3% d4) duge sy khd & nhiét d6 dén 100°C. Sau do, dua vao 1o
nung & nhiét d6 800 - 900°C d€ dudi luu huynh. Lic nay bdn thinh phdm chita 95%
Fe,05 duie cho vAo mdy nghién bi va trdn vdi dit sét (15%). K&t qua thu dude bot
mau ki¢u moni.

Cidc bdt miu thu duge ¥ cdc qud trinh trén ¢¢ mau dn dinh va khong thay ddi
theo thai gian.

Khdng khi
Bu| thigu ket H,0 Dt sét + da vdi

e

%OS

E- Ocra vang

Hinh 6.7, Si7 6 sdn xudt vcre vang v 5

moni (dé phd)

1- thiCt bi phdn ¢ng hoa tan; Hai

- ) . o Nhign lige -7

2. miy trdm; 3, 5. mdy sdy; S Moni 46 (d6 phé)
. N . — & Moni do (d6 phd

4,7, may nghic¢n bi; 6. 1& nung,. 6 Khong khi | DAt s6t

4. Thu hoi selen tiy bun

Trong quing pirit ¢é chita 0,002 - 0,2% selen, khi nung s& hinh thinh SeO,. Do
sclen ton tai trong ty nhién véi ndng dd rat thip (0,01 - 0,1%) va & dang hop chit di
kém cdc sunfua kim loai (Fe, Cu, Zn), nén quing ph€ thdi trong sdn xudt axit
sunfuaric 12 mat ngudn chii yéu dé san xuat kim loai nay. Phan chi y&u dé thue hién
qud trinh tich selen 1a bun 6 thdp rifa va thi€t bi loc dién udt cda hé thong xt ly
khi nung.

Co ¢hé tdch selen tir khi nung khéd phifc tap. SeO, s& dude hip thu bdi cic giot
sudng va giot axit widi do dé hoa tan SeO, trong axit cao vi ting theo nhiét d6. SO,
trong axit s& khtt SeO,:

SeO; + 2505 + 2H»0 — Sc + 2H,S04
Ddéng thdi xdy ra cdc qud trinh tao thanh cdc axit:
SSOQ + 3503 + ZHQO —> HgSCSgO@ + HZSO4
S(:‘Og + Hzo —> HQSGO3
Cdc axit ndy bi phin hdy & nhi¢t do 16n hon 70°C theo phin dng:
H-SeOq + 280, + H,O — Se + 2H,S804
H-8¢S-.0¢ — Se + H.SO4 + SO» -

Qud trinh khit SeO- thudng dién ra hoan todn trong axit loding. Selen kim loai
hinh thinh s€ ling chung vdi cdc hat bui cda thap rita trong bé ling, binh chia va
thi¢t bi lam lanh axit dudi dang bin. Biin ndy thudng chita dugi 5% selen.
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Phdn selen kim loai ¢dn lai $& ling chung véi suong axit va phin bui sot trong thi€t
bi loc digén udt. Do lugng bui khdng nhiéu nén bun nay chira nhiéu selen (dén 50%).

C6 nhiéu phuong phdp d¢ tich selen tir bun. Trong d6, phuong phap phé bién
nhit 1 x Iy bun véi dung> dich soda. Blin dugce pha lodng bing nude va dun néng
bing hoi qud phiét d€ tich selen kim loai. Sau do, dung dich dugc loc, rra b.—mg
nude, k&t hgp vdi dung dich soda 0,5% va sdy ¢ 90-100°C. V&i muc dich thu hoi
sclen k§ thudt, ngudi ta chudn bi lidu 10 chia khoang 10-50 g selen. Qud trinh nay
ti¢u hao 5-10 kg hai, 10-20 g soda. Fes(SOy4)3 dudc bd sung nhim thic diy qui trinh
ldng cta sclen khi ria thigt bi loe dién. Mite dd thu hdi selen tir quéng pirit Ja 30 - 60%,

70% Se 35% Se
Quing pirit Vét
— | Ldénung —— Thapria ————m| Locdién ——m»
100% Se Se
l 35% Se 35% Se 35% Se
; 1% Se
that thoat e —
25% Se 11% Se 34% Se can giau
Can phén That thoat vdi axit ria

5. Cdc huvng sif dung quing thiéu két khic

Quang thiéu k&t con duge si dung nhu chat phu gia cho lidu 16 d€ sian xuil
ximiing, phin bon ¢ chita dong. Mot phin nhd quing thiéu két duge dung trong
luy€n kim mau (Iam chit trg chiy ¢o chia si), cOng nghi€p vat lidu xdy dung (l1am
s0n sdt), sdn xuit thude triy sau.

6.2.2. Tdi ch& CTR do sin xudt phin lin ¥ quing photphat

Quiing photphat khai thic chii y€u diing d€ sdn xudt phin lin. Cic khodng chil
chira trong quiing photphat ¢6 cdng thic tdng quat 3M3(PO,).CaXs (M - ion Ca, Na,
Sr va cde nguyén 13 khac, X - tlo, clo vd OH). Ngoai ra, trong quing con chita mit
O tap khodng. '

Phu thude vao thanh phin vi mot s y€u & khic, ngudi ta st dung cac phu’dnﬂ
phip ¢hé& bi€n quing khic nhau. Thonb thuding, quing dugc tin nhuyén vi luyL,n
dudi nhiéu hinh thife. Qui winh tuyén quang tao ra mit lwgng 1dn CTR v bui cudn
theo déng khi clia hé thdng diéu hoa vi thiét bi sdy.

Pholphat tinh dudge ¢ché bi€én biing hai phuong phip: bing axit hoic hiing nhiét dé
“thu trye 6iép sin phiimu: super photphat, photphat di khit flo... Phan hiy photphat

biing phudng phip nhiét va trich ly s€ thu I13POy phuc v cho viée sdn xufll cde sdn
phiim khic nhau, k& ¢d phin vo co.

1. Phé thai cda sdn xusit axit photphoric theo phuvng phip trich Iv

Qud trinh sdn xudt ndy hinh thanh chat thdi 1d thach cao photpho, ¢6 thanh phin
chinh 12 sunphat canxi va cdc tap chat photphat. Trén | tan P,Os, phu thude viio
nguyén li¢u sit dung, ta ¢6 thé thu duge tir 3,6 + 6.2 tin thach cao photpho tinh theo
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chilt kho. Phy thude vao diéu kién sdén xuat axit photphoric, thach cao trong biin
duge hinh thanh ¢ cde dang CaSO4.2H-0, CaS0O,4.0,5H-0 via CaSO,. Cdc chit thdi
nay 11 bot tinh (hE nhuyén miau xdm ¢ dd Am 25 + 40%. Tinh theo chit kho, chiing
chira dén 94% CaSOy. Cdc tap chdt chi y&u trong ching 13 cdc photphat khong tham
gia phin tng, oxit, hgp chit cta tlo va Sr, axit photphoric, chdt hitu ¢o va mdt s hdgp
chit ¢clia Mn, Mo, Co, Zn, Cu, cic nguyén 18 dit hi€m...

Phin 1dn thach cao photphe duge dd vao bii ric. Tuy nhién, vin chuyén va tdn
trir thach cao photpho rdt tdn kém, chiém khodng 40% gid thianh thi€t bi va vin hinh
sdn xudt. Vidu, & cde bii rde ctia Lién X0 chifa hon 150 triéu tan thach cao photpho
v hiing ndm ting khodng 10 tiéu tin. Sau diy, chiing ta s¢ khido sd( cdac phuong
phip da dudge dp dung vi cic hudng si dung thach cao photpho.

a) Lam phdn bon

Thach cao photpho chifa dén 22,1% luu huynh va 0,5% HsPQ, ¢6 thé dude st
dung nhu mot dang phin khodng chita luu huynh va photpho. Tuy nhién, viée s
dung phin vdi ham lugng thip nhu vay chi ¢6 hidu qud kinh € khi dit rdng cich
nhi mdy khong xa.

b Sdn xudt axit va xi mdang

Co thé tin dung thach cao photpho trong ¢dng nghi¢p xi ming (lam khodng chat
khi nung va phu via cho xi mang xi), ¢di tao ddt man, sdn xudt sunphat amon, xi
many, axit suntuaric, leu huynh, voi, vatliéu k&t dinh va cde vat dyng khic...

DE sif dung trong sdn xudt, xi ming thach cao photpho duge tao hat va siy dén
khi him lugng am dat gin 5%. Viéc @ng dung thach cao photpho trong qud trinh sdn
XUAt s€ Jam gidm tiéu hao nhiét, ting ning sud( 10, ting chilt lugng xi mdng xi, ting
thdfi gian 1am viée cta 16p 161 10 v do do, bdo ddm hi¢u qui kinh 1€ cao.

Qui uinh chd bién P-0s hoiic thach cao tu nhién thanh axit sunfuaric vi xi ming
d3 dwse thye hicén thanh ¢dng trén quy md cong nghiép & mot sd nude (Ao, Puc, Ba
Lan, Nam Tu). BE thu xi xi mang vi SO, ngudi ta chuin bi liéu 10 chita P2Os, ¢dc,
cdt v didt sél bing ba bién phdp: kho, udt va ket hep.

Qud trinh ndy bao gdm cde giai doan sdy thach cao, nghién phu gia va chuin bi
neuyén lidu dé nung (phuong phip khd). Trong khi nung li¢u 10, ¢ nhiét d§ 1400 +
1450°C s¢ dién ra qud trinh kht CaSO4 bing than va tao thinh xi, Cdt va dit s¢Leo
tic dung thice diy sy chuyén hoa CaSOy4. Nhién liéu cho 10 nung duge dung 1a diu
mazut, khi hodce than bult.

Khi nénge chira SO» duge lam sach trong xiclon va thi€t bi loc dién o1 dua di sén
xudl H-SO,. 1 tdn H-S0,4 98% thianh phim s& twdng ¥ng vdi vice iéu hao 1,6 tan
anhydric photpho, 0,14 tdn dat sét, 0,08 1@n cdt, 0,11 tin ¢de, 85m" nude, 160kWh
dién ndng va 1.5.10"keal nhién licu.

Phin itne phin hity CaSQOy dién ra theo hai giai doan.

- Giai doan mdt tao thanh suntfua canxi va dioxit cacbon.

CaS0O, +2C — CuS + 2C0O»
- Giai doan 2, cie sunfua canxi dudge chuyén hda thanh CaO.
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CaS + 3CaSQ4 > 4Ca0 + 480,
CaS +250; - CaSO4 + S, :

G 900°C, viin (3¢ cla cdc qud trinh nay tuong d&i gin nhau. Tuy nhién, & nhiét dd
cao, vin td¢ phdn @ng thit nhdt 16n han so véi phdn wng thd hai. Qué trinh ¢6 kém
thco cdce phian dng phu:

CO, +C > 2C0O
3CaS + CaSO; — 4Ca0 + 25,
S +C — CSQ

Phdn @ng tdng cong: CaSO; + C — CaC + Ca0 + S0, + CO;,

Ngudi ta thudng 13y du cacbon tir 20 + 30% vi ¢6 tinh dén phin hao hut trong
phdn itng phu. Qud trinh nay rit nhay cdm véi oxy vi khi ndng dd oxy cao, luu huynh
s€ chdy (CaS + 20; — CaSOy) tao thanh CaSO4. CaSOy4 duge hinh thinh dudi dang
budu xi, déng thinb tdng trong 10, rit khé tdch. Do dd, qud trinh nung néu dude tién
hanh vdi ndng dd oxy 0,5 = 0,6% & 1200°C, vdi chat khit du 20 = 60%. ta thu dugce
khi ¢6 ndng do 10 + 13% SO-. Phan luu huynh s6t lai trong pha rin 12 0,2 + 0,5%.

Su hién dién cda photphat trong thach cao (d€n 15% P20s) khoéng dnh hudng dén
qud trinh phin hiy, nhung lam gidm sy hinh thanh va két tinh silicat canxi trong
ximing clinke. Flo chuyén vao pha khi trong khi nung s& 1am ngd dfec xde tic cda
qud trinh chuyén héa SO; — SO3. Vi vdy, mic diu su ¢6 mat ddng thdi clia photphat
va flo tao sy On dinh pha cho 3Ca0.Si0; (thinh phén chii y&u clia xi), ndng do flo va
P25 phai nhé hon 0,15 va 0,5%.

Tinh todn kinh t€ ky thudt cho thdy gid thanh H,SO4 sdn xuit tir thach cao
photpho 16n hon 1,4 1dn so v&i sdn xudt tif quing pirit.

) Sdn xudt sunphat amon tit thach cao photpho

Qua trinh dya rén sy tuong Lic cla thach cao photpho va cacbonat amon (hodc 1a
NH; va CO») ¢ dp sudt khi quyén hodic 4p suit cao.

+ CHSO4([) + (NH4]2CO3{1) — (NH4)QSO4(|) + CaCO3m

+ 2NH3f_k) +C02[k) + Hgo{h) +CaSO4(,.) —> (NH4)2SO4(|-) + CElCOg(”

Phuong phdp 1ong ¢6 nhi¢u vu di€m hon bdi vi dé dang thue hién gidi nhiét do
phdn @ng sinh ra bing cdch tudn hoan dong dung dich (NH4)-CO;. Hon mra cac tinh
th¢ CaCOs tao ra trong pha khi cing khé loc va rita.

Trén hinh 6.8 trinh bay s0 d6 nguyén 1y cla phuong phap [dng.

Dung dich (NH,})2CO; duge duwa vio cum thiél bi phdn (ng d€ wdng tdc vdi thach
cao photpho dd tdn nhuyén. CaCOs tao thanh trong phén ung sé k&t wia. Sau do,
dung dich duge loc dé€ tdch CaCOs. Khi do, trong dung dich ¢6 (NH4),SO,4 vdi ndng
do 35 + 40%, duge trung hdoa bing HySO4 d€ loai NH3 thita va ti€n hanh ¢d dic
trong thi€t bi bay hoi nhiéu cip. Céc tinh thé (NH4)2S0, thu sau qua trinh ly tim sé
duge sdy khd. Vdi lugng tieu hao 1340kg thach cao, 340kg CO», 60kg H,S80, va
260kg NH3, ta thu duge 1 tdn sunphat amon va 760kg CaCOj5 chat lugng cao. CaCOs
duge dung trong sdn xud't vat liéu xdy dung, voi héa dat. ..
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Hinh 6.8. S0 do tdn dung CTR cita sdn xudt axit photphoric bing trich Iy
a) Ché bién thanh axit sunfuaric va ximdng; b) Ché bién thanh sunphat amon; ¢} Ché

bién thanh CaS: d) Ché bién thach cao photpho thanh luwu huynh va voi, hodce axit
sunfuaric vg vl

1- mdy sdy: 2- xild; 3- mdy nghién; 4- loc dién; 5- xiclon; 6- 10 nuny thung quay;
7- mdy trdn; 8- mdy lanh; 9- thdp sdy; 10- thiét bi phin wng; 11- Thdp hdp thu;
12- thigt bi phén wng dé chudn bj (NH4)2CO03; 13- mdy nghién; 14- thiét bi phdn iing;

13- mdy loc; 16- thiét bi trung hoa; 17- thi€t bi ¢4 ddc; 18- Thidt bi phdn ting I
19- xiclon; 20- thiét bi phdn wng 11,
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Sunphat canxi bi khit bdi than ¢d¢ hodic cdc sdn phdm cia sy chuyén hda khi

wr nhién,
CaSO, +2C 222G cuS+2C0,
CaS0, +4CO ——» (CaS + 4CO,
CaSO4 + 4Hs ——» (CaS +4H-0
Sau d6 CaS duge chuyén vho dang huyén phit véi nude biing khi CO-:
CaS + H-O + CO1 — HaS + CaCOn

I15S ¢6 thé duge d5t chdy hodn toan thanh SO, dé€ san xudt H,SO4 hay oxy héa
mot phiin dé thu lvu huynh nguyén 1& theo phudng phip Claus.

Theo so db trén hinh 6.9, thach cao 4m duge khi nudc trong thi€t bi I. Nhiét do
cin thitt dugc tao ra bing cach ddt cde hidrocacbon ¢dn lai trong khi di ra tir thi€t bi
phin ung II. Trong thi€t bi I, CaSO4 chuyén hda thanh CaS dudi tic dung cda tic
nhin khi, & nhi¢t do gin 850°C.

6 7 1 1\\%0 Khi quyén
} ; |
Q Q

N
Thach cao 10

4

Buyi

H,C

} Khéng khi

X_._ San phdm
Ny ey ey S A

Hinh 6.9. S d6 hé thang wdi ché phé thdi thach cao
I~ mdy tron; 2- thang lwu tri; 3- binh luu lugng; 4- noi dp sudt;
5- binh chita phin loc; 6- thiét bi; 7- thiét bi lpc chén khdng; 8- 10;
9- mdy sdy thitng quav, 10- binh chita sén phdm; 11- xiclon
2. Chat thii ridn cida sin xuit axit photphoric bing nhiét
NguyCn Ji€u bi khi bai than trong 1 dién vai s ¢é mat clia oxit silic trong liéu 10.
Cas(POL) + 5C + 28105 — Py + 5CO + Ca38i, 04

Qud trinh k¢m theo cde phdn Gng phu:

Cas(PO,)- + 8C > CasyP» + 8CO
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Ca3P2 +6C > 3CHC2 + P
2CaFy+ S10;7 = 2Ca0 + SiF,
Fe,04 + 3C — 2Fe + 3CO

4Fe + P> — 2Fe P

C6 hai phuong phdp dé thu H3PO4: mét bic va hai bic.

Trong phuong phip mgt bic, khi 10 duge ddt rdi 1am ngudi, thiy héa, dua vio
thi€t bi loc dién d€ thu hdi sugng mi axit photphoric.

Phiucing phip hai bdc hoan thién hdn va dang duge dp dung rong rii. Theo do,
photpho duge ngung i r khi duge dem dot tao thanh P>Os. Thiy héa sdn pham tao
thanh s€ thu dugce axit photphoric. Photpho 16ng ngung tu trong thi€t bi dude cho vao
binh chita d€ ldng. Photpho sé phén Idp, tao thanh bin gdm c6 photpho bui, Si01 va
mé hong. Trén 1 tdn photpho thu dude, trong 1o dién hinh thanh 4000m® khi ¢6 néng
d6 CO cao, 0,1 + 0,5 tan Fe,P, 0,05 + 0,35 tah byi, 7,5 + 11 tin bun silic, gin 50kg
bun chdta sdt. Fe,P, FesP hinh thanh trong khi khtt Ca3(PO4); va Fe,05 dude 14y ra
khdi 10 theo chu k¥ xdc dinh, d€ ngudi s& tao khdi gidng gang, duge sit dung chi y&u
trong luyén kim. Cidc sdn pham nay dutge ding nhu chit pha trong qud trinh dic hoac
Ia chit khit oxi, cling nhu 1am vét lid¢u chéng tia phéng xa. Bui tir thi€t bi loc dién 6
thé dung lam phin khodng vi trong thanh phin clla n6 ¢é dén 22% P,05 va 15%
K>0. Khi ra khéi thi¢t bi ngung tu chita khodng 85% CO, 0,05% photpho, 0,2 = 0,4%
PHj, 0,5 + 1% HaS (tinh theo thé tich) va cdc tap chdt khdc, s& duge sk dung lam
nhi¢n ligu. Sau khi loai tap chat (PH3, H,S, P...), CO s& dugc dung trong téng hdp
hda hoc.

—— Photphat Khi di x( ly

[ e
%///—9
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?;u
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Nude {_é RS ; 4 Bén xudng H,PO,

5] &

™ 7
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Hinh 6.10. S0 d0 siin xudt photpho theo phuong phdp nhigt
I~ thang nhdp nguyén lidu; 2- mdy tron; 3- bG phdn nhdp liéu; 4- thung nhdp ligu 1o,
S- 1o dién; 6- rdnh thodt bun xi; 7- rdnh thodf photpho sdt; 8- loc dién;
9- thi€t bi ngung tu; 10- binh chitu photpho Iéng; 11- thung ldng.
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a) Tin dung cgn

Cin ¢6 him lugng trung binh nhu sau: 38 + 42% Ca0O, 2 « 5% Al.Os, 44 = 8%
Ca0, 0.5 = 3% P>0s, 0,5 + 1% MgO, 0,5 + 1% Fe-03 va cdc phin tit khic. Do cdn co
chia tlo (3,6% ¢ dang CaF,), photpho (3,6% ¢ dang P»Os), it huynh nén khdng thé
Ung dung trye tép cdc phuong phdp tdi st dung nhu ddi véi céin hinh thanh trong qud

trinh luyén gang. Cin nay ¢ Lién X6 dd dudge nghién citu vdi muc dich lam vat lidu
xay dung va cde vit dung khic,

B) Tan dung Flo
CuF~ + 1150 + 8i0> — 2HF + Ca0.Si0-
CazPy + 3H-0 + 3Si0> — 2PH; + 3Cu0.Si0;
CaS + H2O + Si0y — HaS + Ca0.Si0-

¢} Sdn xudr di bot tix xi photpho néng chiy

2

3_, 4 5 .8 9

;

10 11 12 13

a)

b)

Hinh 6.11. Sr dd sdin xudt dd bot

a} Phuong phdp thii nude: 1- rinh xi cia 10 dién; 2- thist bi thoi tia nide: 3- man
chdn; 4- dng thodt khi; 5- budng thu khi; 6- bang 1di; 7- mdy dap; 8- hanh lung
nghiéng: 9- budng thdo sin phdm; 10- dng nhdp khdng khi; 11- thiét bj lam ngudi;
12- bing vin tdi; 13- thung chita,

b) Phuong phdp bé nudc: |- gau xi; 2- mang xi: 3- tdm chdn nudce; 4- co du aay;
5- bé on dinh; 6- tuyng It dugc; 7- bubng chita khi; 8- éng ra; 9- thing chita dd bot;
10- mding cap; - thiing chita sén phdm dd nghién.
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MOt trong cdc sd dd sdan xud't dd bot wr xi photpho néng chdy duge trinh bay trén
hinh 6.11a. Xi ndng chdy bi phd v3 biing cdc tia nude dudi 4p sudt cao va tiép tuc v
khi va ddp vdo man chin, roi xudng bing tdi. Khi thodt ra va vit liéu duge lam
ngudi. Cdc cuc xi néng ddng dic dude cho viao mdy nghién dé pha v dén hat ¢
kich thude 100mm, dudge ti€p tue lam ngudi trong thi€t bi truyén nhiét va van chuyén
vao ¢Ong doan ch& bi€n ti€p theo. Khi thodt ra tif budng chia va kinh lang s& di vao
cdc Ong dan khi.

P4 bot ¢on duge ché bién tir xi photpho néng chiy bliing phudng phdp bé nude 6n
dinh vdi thio liéw bliing cdch diy (hinh 6.11b).

X1 photpho dang hat dudge sit dung nhi phu gia khodng hoat tinh cho liéu 16 xi
ming (dén 15%). Viéc vng dung ching trong cong nghiép xi miang cho phép gidm
tidu hao ning luong dén 6 + 7% va ting do CL’rhg cho xi méng.

Cdc wng dung ciia photpho trong sén xuit rdt da dang. G M¥, xi photpho duge
ditng dé voi héa dat. Trong nhifng nim gin diy, ngudi ta di quan tim dén viée ché
bi€n xi photpho bing phuong phdp hda hoc véi muce dich thu hdi cdc sdn phim cé
gid tri va tinh quing cdc nguyén t& dat hiém.

Trich xi bing HNOj3 ¢6 thé thu duge SiQ, phin tin va dung dich Ca(NO3), diing
lam phin bén. Cdce hop chit cda nguyén t6 dit hi€m ¢o thé dudge trich bing 3 butyl
photphat va tai trich bing nudc k€t hdp véi qua trinh k&t tda & dang hydroxit, Xt 1y
xi ndy bing HCI cho phép thu tinh quing nguyén & dit hiém, vdi SiO; ¢6 dd tinh
khiét cao va thinh phaim CaCl..

3. Si7 dung toan phin nguyén liéu photphat

Qui trinh tuyén quing photphat hinh thanh mét lugng 1é6n CTR. Sdn xudt 1 tdn
tinh quing apatit, ta thu duge 0,6 = 0,7 tin tinh quing nefelin. Quing niy ¢é thé ché
bi¢n thanh: soda, xi miang, K-CO3, KOH, Al,Os.

Theo phuong phdp ndy, tinh quiing nefelin & dang bdt duge thiéu k&t vai CaCOs.

Na»O. K20 Al:03.nSi05 + 2CaC0Oy —
Na,0.K20.AlLO3 + (2Ca0.n8i05) + 2C0O»

Sdn phim thiéu két duge trich bing nudc. Na;0.K,0.Al,O5 s& chuyén vio dung
dich loe. 2Ca0.nSi0, duge tdch va ding trong sdn xudt xi ming, phin loc chia
Nu,Si05 dude cho vio ndi hdi dé khi silic & dp sudt 0,6+0,7MPa.

SNu5Si03 + 3 Naa0.ALO; —
(3-4)Na>0.3A1-03 + 55i02.nH-0 + (8-10}NaOH

Bun lang
Dung dich dugc cacbonat héa bdi khai 10 thigu két:
Na-0.K+0.AlO4 + 2C0O5 + 3H20 —> 2A1(OH)3~L + Na»CO3 + KA2CO;,

Dé thu dudc AI(OH)3, ngudsi ta tién hanh loc dung dich. Trong phin nudc loc,
ngodi Na,CO3, con ¢6 NaHCO3;, KHCO3 va K2SO4 do trong khi 10 ¢6 SO».
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NaHCO3; + NaOH — Na,CO3 + H,O

KHCO; + KOH — K,CO; + H,O

Na2CO5 v KyCO5 duge tich ra khdi dung dich dua trén sy khdc biét clia dd hoa
tan theo nhiét dd.

6.2.3. Tdi ch€ CTR tit qua trinh sin xuat phan kali

Hon 90% mudi kali, chd y&u 1a KCY, khai thdc tir 1ong dit duge st dung lam
phdn bon. Khodng sdn kaly 1a hdn hgp KC1 va NaCl ciing cdc tap khéng tan. Phin
khodng sdn khéng tan con lai thudng duge ch€ bi€n thanh Al,O5 va dong thai thu
dugc san pham phy 12 KCI. Qud trinh ché bién va tuyén nguyén liéu trong cong
nghiép kaly hang ndm thdi ra hing triéu tdn NaCl va hang trim ngin tdn ¢in mudi
dat sét.

Quing kali duge ch€ bién biing cdac phudng phip khdc nhau, thudng dung nhit 1a
phuong phdp k&t tinh tr dung dich va tuyén néi. 1 tin KCl thanh phdm tao ra 3+4 tin
mudi ph€ thai vdi cic tap chidt nhu NaCl, CaSO,, MgCl,, brém va cdce chat khéng
tan khdc. Thanh phan chat thdi nhu saw: 89 + 90% NaCl, 4,4 = 5% NaBr, 1,1%
CaS0,, MgCl, 0,1%, 4,4 + 4,8% chit khong tan. Trong thue (€, mdt ludng nhd phé
thdi mudi duge ding d€ sén xuid't mudi in, con da s& thdi vao ngudn nudc mit, bién,
lap khodng tréng cta cdc xi nghiép mo.

Mudi phé thai chita dén 90% NaCl ¢6 thé dung dé sdn xuit soda, clo... Tuy nhién,
diéu niy chi thich hgp cho cdc nha mdy @ gin md kaly vi viée vin chuyén nguyén
liéu ré tién nhu thé khong ¢6 hiéu qui kinh €. Cin phii d€ v 13 viée st dung truc
ti€p cdc ph¢ thdi nay trong c¢Hng nghiép clo sé gip khé khan do trong thanh phan
mudi ¢é chifa sunphat, chit khong tan vi KCL Ph¢ liéu thadi ra tif viée tuyén ndi KCI
¢On chia cdc amin duge st dung 1am tdc nhin ndi. Dudi diy ching ta s& khdo sdt mét
O cong nghé tii st dyung phé thii mudi.

Trén hinh 6.10 trinh bay sd d6 c¢dng nghé qud trinh sdn xudt mudi in cho gia stc
t¥ mudi ph€ thdi. Phidn doan 5mm va 0,Jmm cé ham lugng KCI va phin khong tan
Idn nhat,

Qud trinh ¢dng nghé bao gdm khit cin clia ph€ thai, trich KCI biing dung dich
NaCl, sdy, dun néng mudi, thém phu gia khodng sdn vi déng khdi. Dung dich dudce
ling trong nhiim muyc dich tudn hoan. C4c ¢ong doan quan trong la tich Am va loai
cdc amin ra khdi sdén pham, sdy, dun mudi. Amin chi ¢é thé duge téch holdn toan khi
dun mudi dén nhiét d6 = 500°C. Vdi muc dich gidm nhiét d6 dun, ta cé thé st dung
chdt oxy héa nhu NHyNO3z v NaOC|, khi tdc dung phin hiy cdc tap amin. Vi du:

2C4H37NH> + 11 INH4N03 — 36C0;, + 261H-0 + 112N-
2CgH39NH> + 11 INaQOCl — 36C02 + 39H-0 + 111NaCl + N»

S dung lugng NH4NO; gip doi 1y thuy€l s& tich amin hodn todn trong vong
I5 phit & nhi¢t d6 300°C; sit dung NaOCI ¢on cho phép gidm nhiét dd xudng con
150 + 200"C. Viéc st dung cdc chit oxy hda nay khdng tao ra tap chit phu cho sin phiam.,
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Hinh 6.12. S di sin xudt mudi dn cho gia sidc ta mudt phé thii
- thi¢t bi loc chdn khdng: 2- mdy khudy nguang; 3- hé; 4, 13, 17- mdy bom: 5, 8, /4.
16- mdy khudy; 6, 20- bang tii; 7- mdy Iy tam; 9- thict bi phin logi thiy dong; 10- thing
tép xidc; H- xiclon nude; 12- b6n cao vi: 14- g thdng lm ngudi; 15- thiét bi newng
két: 18- mdy ép; 19, 21- mdy tefn vit tdi; 22- thang luong dua cdu ni; 23.24 - mdy sdy

dang tring.

Ph& thdi tir bai d§

Ra bt d8

Hinh 6.13. 50 40 scin xudt mudi cong nghiép tie mudi phé thei
1,5, 17- bdng tii; 2- sang; 3- rdy; 4- phéu nhdp Ligu; 6, 11, 14- thung chitu;
7,8, 12-b8 idng: 9, 15, 18, 21- mdy trén; 10- mav v tam: 13, 16, 19, 20- medy bom
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MGt vi du cla viée str dung mudi thii dé sdn xudt mudi cong nghiép dudge trinh
bay trén hinh 6.13. Trong tring hdp nay, ludgng tap chit 16i da tdp trung trong phan
doan 0,315 = 3mm. Mudi thii duge cho vio phéu nhip liéu chung véi nudc, tao
thiinh bun vé&i ty 1¢ 1éng @ rin = 0,8 — 1, tr chidy vao ludi d€ phin loai. Hat lén hon
3mm duge phin logi tiép trén sing va thdi bd. Ban véi hat nhd hon 3mm dude tip
trung vio mdy rdn, bdm vao thiét bi ling 7. Cin ngung k&t § diy s& duge phan loai
U€p trong thit bi ling 8, ¢6 dang bun véi 1y 1& 1dng : rin = 1,5 : 1. Tir dé, bun dugc
dura qua may ron Y va cho vio may ly tim. G diy, cdc tinh thé mudi tich ra khoi
dung dich nuwde cdi v duge rifa biing nude mudi sau ly tdm ¢6 d6 am 5 + 7%. Sau ly
tim, mudi duge siy dé thu sin phim thda min yéu ciu trong k¥ thuit (97,82%
NaCl, 0.48% chit khong tan, 0,43% Ca®™, 0,02% Mgz", 0,99 H-0). Nudc tr cdc thiét
bi vd dung dich nude cdi elda cong doan ly tam dude tién hanh ling rong bé ling 12.
Polyacrilamit dé chém vae dé thic diy qud trinh ldng. Phan nude sau ldng chita
0,1 kg/m” SS dua viio bé chita dé tin hoan trong qua trinh sdn xuat, con phin bon
ling ¢6 ndng do cic hat ddt sét cao duge dua vao ham Tuu trit.

Can mudi, dit sét hinh thanh trong sin xufit KCI 12 huyén phit phan tdn cao, chita
cde thanh phin khong tan va ¢ ham ludng mudi khodng 200g/. Can bim lo ling gdm
98 + 11,5% KCI, 18,5 + 209 NaCl, 0,3 + 1,5% MgCls, 0,2 = 0,5 CaSOy, 0,1 + 0,4%
CaCl-. Huyén phi ndty ¢6 1y 18 16ng : rin=1,7 + 2,5.

T cin ndy, ta ¢6 thé san xudt cdc sdn phim nhv KCI, NaCl, dung dich kiém
clomagezit. S¢ d6 ché bién bin dit sét - mudi biing phuong phap hda tan - k&t tinh
dutgie trinh bay rén hinh 6.14.

Vao khi quyén

Can tif tuy€n ndi

PAA

11

Bt tuyén nd

HC!

Hinh 6.14. St d6 tii ché biin ddt sét - mudi bing phuong phdp héa wn - két inkh
{, 6,9, H-rthiét bi ldng: 2- thing chitu; 3- b dinh ligng huyén phis;
4- thiét bi phdn vng-hoa tan; 5- thiét b dun; 7- thiét bi ¢6 ddc; 8- b phdn Iy;
10- thiél bl k&Y tinh; 12- bd thu héi bot; 13- baromet.
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Theo s¢ db nay, sau khi ngung két trong thi€t bi ling, bin dit sét - mudi & dang
huyén phit dudgc dua viao bé chifa trung gian. Mdy do liéu lugng dung dich nudc cdi
kiém dudgc cho vio thi€t bi phdn ing - hoa tan d&€ ki€ém sodt qud trinh wrich ly KCl ra
khdi pha rdn. Néng dd KCI trong dung dich bio hdoa kiém (3 85°C) phu thudce ty 18
Iéng - rin trong bin ban diu, thong thudng thay ddi trong khodng 211,7 =+
281g/1000g H,O. Huyén phi néng nay dudge tiép tuc cho qua bé ling, & diy ngudi ta
cho thém dung dich PAA 0,5% (300 + 400g/tdn chit khong tan) dé thic diy qud trinh
ngung k&t Tir d6, phan bun duge cho viao him L trir, phan nude trong dude cho vao
bé chita trung gian. Sau d6 dung dich duge ¢6 dac dén dd qua bdo hoa theo KCI i
(0,97 + 1,09. Dung dich sau ¢ dic 13 huyén phi (pha rin gém 09 + 99 8% Na(l,
0,1 + 0,9% KCI, 0,03 = 0,15% CaSQy, 0,1 + 0,5% phin khéng tan) chita dén 20g
MgCla/1000g H,O duge cho vao bé ling 9. Cdc tinh thé duge tich ra khoi chil 16ng.
Phin nude trong dude k&t tinh khi [Am ngudi bing nude sé& thu duge cdc tinh thé KCl
nhuyén (0,2 + 0,38mm). KCi dugc ngung k&t & trong sdn pham tr 95,3 + 100%, con
phin 18ng dugce quay (rd lai thi€t bi phdn ting hoa tan.

6.2.4. Tai ch& CTR do sin xuit tén trang kém

1. Si hinh thanh CTR do san xuit tén trang kém

Cong nghé sian xudt ton trdng kém co ban nhyu sau: k&m & dang théi duge nung
néng chay roi phi 1én bé mat thép di dude tdy sach. PE dun néng chiy kém, ngudi
ta ding chit trg dung 13 NH4CI va luu huynh dé chéng oxy héa bé miat kém. Cic
phin ing giita kém va cdc chat ndy tao ra hdn hgp dang bot ndi 1én trén bé mit kém
nong chay. N6 khdng ¢ ich cho qud trinh ma kém nén duge vét ra lién tuc va chira
vao cdc thing kim loai. Chat thdi nay phdt sinh § dang 10ng va ¢é mau den nén dugc
goi 1a nude den. Khi ¢é ngudi, nude den héa rin va dé chinh 13 CTR do sén xudt t6n
trang k&m. Thdi gian trude day, chat thdi nay bi thdi bd bira bai nhu tai bii rdc sinh
hoat, chén 14p tao mit biing xay dung, d6 xudng sdong, ao hd va thim chi dd xudng
rudng ven dudng. Theo s0 liéu thong k& nam 1998, lugng nude den ndy vao khoidng
60 tdn/thang.

Theo k€t qud nghién ctu cla tai liéu |20], ham lugng k&m trung binh trong CTR
(nudc den) vao khodng 43,5% khéi lugng, trong d6 phin k&m tan (ZnCly) chi€ém
24,78%, con phan khong tan (ZnO, ZnS...) chi€m 18,72%, ngodi ra, trong thanh phin
cta nude den con chira mét s& nguyén té khdc nhu Cl 14,8%, Fe 1,12%, Pb ,03%.
Ham hugng k&€m trong nude den tuong dudng vdi quiing sunphua nghéo, nhung so véi
gquang kém - chi, k&m oxit thi him lugng nay cao hon hin. Vdi thanh phan nay, n€u
dd bd blra bii s& ¢d tdc hai rat 16n dén moi trudng do ZnCl, dé tan va phdt tin vao
trong moi trudng nude. Tuy nhién, néu tin dung nudc den nhu mdt ngudn nguyén
li¢u thi ¢dng nghé ch€ bién s& don gidn hon rit nhiéu so vdi viée ché bign tir quiing
mo tu nhién. '

2. Quy trinh céng nghé tai ché CTR tiy qud trinh sdn xuidt ton trang kém

Cong ngh¢ t4i sit dung toan phin CTR néu trén dudc trinh by trén hinh 6.15.
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Hinh 6.15. S dé cong nghé tdi ché CTR clia sén xudt ton my kém

Theo s¢ db hinh 6.15, trude tién xi kém duge tich ra khéi thing chita kim loai, dap
d¢n kich thude cang nhd cang @t (dudng kinh thuding viio khoang 10mm). Do tinh don,
dé v3 nén viée dap nhd duge thue hién khd dé dang. Ti€p theo, xi di dip nhd dude cho
vao bé, ngam nudc d€ hda tan cdc chat tan, chit y&u 1a ZnCly. Qui trinh nay dude thuc
hién nhiéu lan vdi dong nudc tuan hoin nhiim muc dich hoa tan triét dé ZnCl; trong
chat thdi. Dung dich ZnCl; thu dugc ¢ ndng d6 > 20% (ty trong > 1,2) duge khit sit
bing oxy gia (H,0;) va dén qua bé 1dng d€ tach tap chit khong tan. Thanh phan cin
chil y&u la Fe(OH)3, tuy nhién khéi lugng khdng nhidu nén s& duge tich lily trong bé
chita va ding d¢ sdn xuat bdt mau. Con dung dich ZnCl, duge dem di ¢o dic, két tinh
mdt ldn hay nhi€u ln tuy theo chit lugng sin phdm ZnCl; yéu ciu; ché bign thanh
cacbonat kém ZnCOj bing cdch cho phan #ng véi dung dich soda. Phan ing dién ra
nhu sau:

ZaCly + NayCO3 — ZnCOs + 2 NaCl
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ZnCO5 k&t tha duge 14y ra khéi dung dich mudi bing cdch rifa biing nude nhicu
1dn rdi cho vio miy ly tim. Sau khi qua mdy ly tim, ZnCOs ¢ d§ &m khodng 20%
s& dude sdy kho, nghién trong mdy nghién bia rdi cho déng bao thanh pham. ZnCO;
it dudge @ng dung trong thue (€ nhung khi nung ¢ nhiét d6 Idn han 400°C ta sé thu
dude oxit kém.

T = 400°%c -
70C0; —22% 7,0+ CO,

ZnO la chit duge sif dung trong nhiéu nganh sdn xudt nhu son, fru hoéa cao su, bt
mau cho gdm sd, gach men...

Phin xi k&m con lai trong bé ngdm khdng tan trong nude chid yéu 13 ZnO v ZnS
dang bdt nhiio, Zn, Pb, Fe § dang mdnh vun, mdt it hgp cht sdt IL Chi, kEm, sit ¢d
kich thudce 13n hdn mudi kém nén dugce tdch ra khéi hdén hgp d€ dang bing cdch dii
v rita bing nude. Chiing s¢ dude thu mua bdi cde 10 luyén kim. Con ZnO vi ZnS ¢6
thé dude ché bi€n thanh sunphat kém (ZnSQ4) bing cdch hoa tan véi dung dich
H>S0, trong thi€t bt phdn @ng khudy trdn. Phin ng nhu sau:

ZnO + ZnS + 2H-804 — 2ZnS0O,4 + H»S + H-O

Dung dich ZnSO4 can duge khi sit bing H,O,. Sdt 1 due oxy hda thanh
hydroxit sidt TII khong tan Fe(OH);, duge ldng va loc dé tdch Fe(OH); nung tao
thainh mau vd cd. Dung dich ZnSO, dugc cd dic — két tlinh dé thu cdc tinh thé
7ZnS0,4.7H-0. Sunphat k&m duge dung d¢ san xuat phin dudi dang vi lugng.

Pé dicu che dung dich dién phian dung cho xi ma kém hodc dé thu hdi k&m kim
loai, dung dich ZnSOy ¢in duge kh sdt bing MnO, & pH = | rdi trung hda tao tia
hydroxit sdt 11, K&t tha Fe(OH)s ciing duge ling loc dé tich ra va dung dich uép tuc
duge tach loai Clo. Cho dung dich sunphat déng va déng bot vao dung dich dé khi
Clo. Khudy tron dt thdi gian phdn @ng. Ling loc, tdch cdn CuCl ra, dua di tdi sinh
ddng. BS sung axit sunfuaric vao dung dich kém sunphat dé tao thinh dung dich dién
phin. Thue hién dién phin véi dién cuc catod bing nhom va anod biing chi sé thu
duge kém kim loai. Piéu kién dién phian: mit dd dong di€n Dy = 555,55Af1112, dién
thé U =4 — 5V, khodng cdch gilta hai dién cyc 12 60mm.

Phuong trinh dién phin tOng guat:

ZnSO4 + H20 = Zad + 1720;T + H,804
6.2.5. Tai ché bun do

1. Nguon gée phdt sinh bin do

Bun d6 1a leai CTR sinh ra 1ir quy trinh sdn xudt nhdm hydroxyt 1t quitng boxit.
Khéi lwong biin do khodng 30 tdn/ngay va ngay tai bii chifa, Iugng chat rin nay
dang ton dong khodng 7.500 tdn. Bin dd thdi ra mo1 wudng s& 1a tdc nhin giy 6
nhiém, dnh hudng dén cdy trdng, 1am ban ngudn nudc, giy cdc bénh vé da...

Thuc t€, biin dd & dang huyén phit ¢6 thinh phan trung binh nhu sau:

- Phin 16ng: 1 + 3¢/l Na»O, 1 + 3g/l Al,O4
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- Phén rin: 18 + 22% Al,O3; 40 = 50% Fe;03; 2 + 4% SiOs; 2 + 5% TiO» va mét
s kim loai khic nhu Ca, Cu, Mg...

Biin db chifa him lugng nhdm va sdt cao, cin ¢6 bién phép thu hdi nhim dem lai I¢i
ich v& kinh t& va ddm bao an toan v& mat mdi trudng.

2. Cdc cong nghé xi? IV bian do trén thé gidi

a) Tach Idng, thu hdi bian ddc

C6 nhiéu phudng phap tach ldng nhiim thu hdi bimn dac, da 4p dung trén thé gi6i nhu

- Ling: ¢o khfl ning thu hdi bun rdn véi ham lugng chdt rin vao khodng 25%.
Ngoai ra, ¢d th¢ dp dung mdt s§ phuong phép nhur diéu chinh pH, phuong phip tir,
bd sung kim l(gz_l.i hodc st dung cés: polyme trg keo ty, tuy nhién, hiéu qua ling ting
khdng diang k€ ma chi phi héa chit khd cao, nén khong dudc iing dung.

- Phudng phdp loc ép bun & dp suit 13kg/ecm’, thu bin & dang banh rin

- Phuong phdp ly tAm ¢6 b sung chat keo tu ¢ thé dat ndng dd chitrin lén
dén 38%.

b) Déng rdn _

Bun 46 duge trdn vdi than non hay than ndu véi ty 18 (0,5 = 10) : 1. Chét 16ng
trong bun dd s& kEt dinh véi hat than tao thanh hdn hop dé luu trif va vin Lhuycn
ting dung ¢ho qud trinh hydro héa than hodic 1am chat xitc tdc.

Bin d6 dugce tron véi mudi amon bic 4 vdi lidu lugng 20 + 200g/tdn bun dé. Sau
dé hon hgp duge khudy trdn lién tuc cho dén khi biin dd trd thanh khdi cung,

¢) Ton trit va thai b6 ban dé

Ton trii: yéu cau ban dé phai dude trung hda, noi chia kin, gin nha may dé gidm
chi phi van chuyén

Thdi b6. Thii xudng bién, thdi vao sdng, thii bun trén dit lién.

- Xt 1y thdi bd bling phudng phdp sinh hoc: St dung vi khudn sit, tham gia phan
itng tao axit sunfuaric va Fe™. Sau d6 axit sunfuaric s& k&t hgp véi nhom tao thanh mudi
nhom Sunfit hda tan. Cong nghé trén cho gid thanh x{ 1y, chi phi nhin cong thap.

- Xit Iy béng phuong phap dot: tron bimn d6 véi than, ép, sau d6 déng goi cho vio
10 d6t biing gas va than co¢. Khi sinh ra duge ngung tu va rita bing dung dich FeSO4
theo ty 1€ 1y thuy€t. Nudc chdy ra dudc tach dau, hic in. Dung dich (NH4),SO4 dudce
tudn hoan dén nong do 30% bio hda. Dung dich biao hda dude tin dung d€ sdn xuit
phan bén hay nits. Ciin 3 dang than cdc dude 1am ngudi bing khi tro va nghién dé
tao thinh sdn pham, ¢6 ham lugng cacbon cao diing cho nhi mdy dién. Khi sau khi
ngung rita duge 1am lanh va dua vao hé thong phin phdi khi dudi dang tinh khi€t vi
kho. Dau ciin, hic in tdch ra tir b€ ling duge 1dn dung lam chit két dinh hay dat tin
dung ning lugng.

d} Xur Iy tdn dung

Bun dd st dung trong ¢6ng nghé sdn xuit vt liéu phdi duge x& 1y trude bing HCL
d¢ hoa tan cdu tf natri, sau d6 (ron vdi dat sét, siy dé ha do 4m, trdnh bi€n dang rdi
dua vao nung.
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- Sdn xudt 1dm lgp cdch dm: Ban do duge tron véi thidy tinh va mdt s6 CTR khdc
tao thanh sdn phim 13 tdm lop cdch am ¢6 khi ning chong chdy, chiu duge thii 1iél
tot hon tdm 1gp 1am bing xenlulose va nhya truyén théng.

- Sdn xudt vdr liéu composit; hdon hop composit gdm ¢6 biin d6, polyme, sdi thién
nhién. Qud trinh sdn xudt vat liéu ndy khodng ¢in gia nhiét. Hn hop composit chita
sit, nhom, titan, 82.5% xenlulo, 11,3% lignin dudge Ung dung lam cac phu kién xiy
dung nhu cta, sin nha, hop cdm dién, bidng. Cong nghé nay dugc dng dung phé bién
tai An Do,

- Thu héi kim loai ding trong luvén kim: bun dé trude tién duge tron vai axit va
dun néng d€ hoda tan cdc ciu tf canxi, sit, nhom, magié. Phdn rdn thu dudc 12 silica
duge tich khdi dung dich. Sau dé, diéu chinh pH d€ két tha 1an luot sit, nhdom 3
dang hydroxit va cdc mudi khac.

- Thu héi Natri aluminar: bun d6 dude dem nung véi voi § nhiét do 280°C va thu
ducge sdn phim 1a canxi aluminat. Bin dé ¢6 thé con duge phin hiy bing SO, v
nude dé hoa tan soda, nhdm va silica trong bun. Gia nhiét sdn phim, tich phan
khong tan [a silica va thu dung dich 1a soda va aluminat. Kiém héa dung dich d€ thu
duge canxi sunfit k&t tiia va tach khéi dung dich natri aluminat. Canxi sunfit dudc
nung dé 120 voi va SO-. Dung dich duge kiém héa va dua rd lai giai doan phin huiy
ban da.

- Ung dung trong céng nghé moi trong: Bin dd sau khi x& 1y véi canxi duge siy
kho, diong 1am chit hip phu SO, trong khéi thdi cdng nghiép. Bun dd ¢6 khd ning
X 1y dén 90% SO-.

3. Cdc nghién ciu xa Iy bun do ¢ Viét Nam

a) San xudt gach

Biin d6 dudce phdi kho, dip nhé, nghién min sau d6 phdi liéu vai dit sét, trong 3o
bin chi€m tr 10 + 50%, phun 4m vi ép hinh & dp sudt 150 + 200kg/em? rdi dua vao
sy va nung dé&n nhiét 4o 950 + 1100°C trong vong 7 gidh. Lam ngudi tu nhién. San
phim ¢ do hit nude dat ticu chuén gach xdy dung.

b) Scin xudr PAC

Bun dé duge phdi phd ty nhién, sdy, nghién min. Cho biin d6 phin tng vdi HClyg
¢ nhiét d§ 155"C, dp sudt Sat trong thdi gian 3 gid. Hdn hop sau phan ing dudc loc
tdch phin b khong phdn tng va thu duge dung dich 1a PAC.

4. Quy trinh san xuit bot mau va thu héi nhém ty bun dé

Quy trinh sdn xuit bot mau va thu hdi nhom tir biin d6 duge thé hién trén hinh 6.14.

Trude tién, bin dé duge ngim trong nude dé tich silic hat 16n. Ching duve siy
kho r6i nghién trdn vdi xit rin theo ty 1¢ khdi lugng 1 @ 1, sau d6 dem di thidu k&t G
nhiét dd 700°C trong thdfi gian 1 gid. Sdn pham thiéu két dudc nghién min, hoa tan
biing nudc va ling loc ¢€ tich phin dung dich nhém. Ba rin dugc ria biing NaOH
vai ndng do 40g/l d¢ tich nhom con trong bi va phin bi rin con lai tiép tuc dudc
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rita bing nude néng d€ loai NaOH cho dén pH = 7. Dung dich nhém dude tuin hoan
vé diy chuyén sin xud't nhom. Phin rin khéng tan thu duge 13 Fe(OH); dudc siy &
120°C r6i dem nung & 700 + 800°C trong 1 gidf. Cudi ciing sdn phim duge nghién tao
thanh bgt mau dang bt min.

Bun db

Nudc —m Dai

NaOH —= Tron - Hoi

Nudc ndng — g  Hoa tan

Y

Lang loc » Ria e Say = Nung

y k J
Cung dich nhém Nudc thai kiém Nghién

1&n nhém
- ¥
Bat
Tuan hoan dé san ¥

xuat phén nhém

va hydroxit nhom B&n chia dung dich Alumina

Hinh 6.16. S do sdn xudt bot mau va thu hii nhom iy bin 46

Quy trinh sdn xudt bt mau 1 ban d6 ¢6 nhiéu tri€n vong do ¢ong nghé don gidn,
san phdm ¢6 chdt lugng va gid tri cao (88% Fe,03), ¢6 khd ndng canh tranh wrén thi
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trudng. Tuy nhién, giai doan nung bun dé véi xidt rin ¢6 tinh dn mon cao, nhanh
chéng gay hue hdng thiét bi nén 1& mot d ngai 16n.

5. Sdn xuidt hén hop chst keo tu tiy ban do

Bun d6 duge pha véi nude, khudy trdn trong khodng 10 + 15 phit, sau d6 cd ban
d6 va axit duge bom ddng thdsi vio bon phdn dng. Tai bé phin dng, phin ng hoa
hoc x4y ra rat manh liét va tda nhiét. Nhiét d6 lic dau 115 + 120°C va giam con
100°C sau 3 giy. Sau d6, hdn hop phén dude x4 gua bdn loc chian khong. Cdc thi€t bi
phin ung vi loc duge bdo dn dé giit nhiét, gitp cho qud trinh phin wng vi loc dién
ra d& dang. Do nhi¢t dd loc cao nén phén khdng két tinh va qud trinh loc dién ra dé
dang. Dung dich thu duge sau loc chinh 1a hdn hgp chit keo tu (goi 1d phén Bich
Khoa). Phan ba loc tai b& loc chin khdng duge rita nhiéu 1dn bing nude sach nhim
(An thu triét d¢ phan phén con lai trong bd. Phin léng sau khi rirta bd dude hoan luu
trds lai b& phéi trdn biin dé, do d6, khéng thai ra ngoii.

Dung dich hon hgp cde chat keo tu dude 1am ngudi ty nhién trong cdc khay chita,
lic nay phén k&t tinh. H3n hgp phen tinh thé dude tich ra khdi dung dich nhi may
ly tim.

Nudc

t
—I()
e
Phén long Phén tinh thé

Hinh 6.17. S d5 cong nghé sdn xudt hin hop keo tu tir bian do
I- thitng khudy tron; 2- thiét bi phdn ting; 3- thiét bi loc qudn khdng: 4- mdy Iy tdm

Nhu viy, sdn pham thu dudge & hai dang:
- Phén 16ng (c6 ndng d6 bio hoa § nhiét d6 thuong): Fe (4 + 6%), Al (2 + 2,5%)
wong wng Fea03 (6,5 + 7,34%), Al,O5 (4 + 4,7%), ty trong 1,4 + 1,45,
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- Phen tinh thé: Fe (2.5 + 3,8%), Al (54 + 6,1%) tudng tng Fe,04 (3,71 + 5,4%),
AI:O3 (10,2 = | 1,5%;)

Phén Bich Khoa sau khi diéu ché dudge ting dung thir cho keo wu nhidu loai nude
thdi cOng nghiép. K& qua nghién cdu (r phong thi nghiém va thue t& cho thiy:

- pH keo tu 51 uu cda phén bun trén it ¢ nude thii dao ddng trong khodng
4,5+ 55,

- Ham lugng phén (5 vu phy thude vao tinh chat ting loai nude thdi. Nhin chung,
keo t nude thdi bing phén bun cho hiéu gqua khir COD, d6 mau, SS bing hoic cao
hon so vdi keo t bing phen sit va nhém.

Bang 6.1. K&t qua keo ty clia phén Bdch Khoa trén ¢dc loai nude thai

o B C COD (mg/l) Bo | g
Loal nudc thii Chilkeo g (mg/1) mau
B Vi ra E(%) ! E% E%
Lo Phén nhd 19 | 76.2 . 99.4 |
Gidly An Binh Cit ot oo | 1732 | ¢ ’ 98,2
Phén Bach Khoa 3 419 76,2 984 | 99,5
Phén nhé 196 6,3 | 958
Kénh Tan Hoa 1o nem ’ | 900 96, ’
Lo Gl Phén sit 400 | 490 | 140 | 714 | 90,1 | 77.0
_{ n
) Phin Bich Khoa 138 | 718 | 967 | 895
_ Phén nhdm 454 | 58.1 96,0
Rdc¢ Pong Thanh 2000 | 1082 ’ - ’
©EONE TR by on Bich Khoa 436 | 597 96.3
Phen nhé 232 51 950 |965
Dé( Gia Binh cn naom 2000 | 1860 87, ’ !
Phén Bdach Khoa 232 87,5 97,2 98.0

Thudce trilr siiu

o 19 . !
Thanh Son Phén Bach Khoa 1500 1980 G929 53,0 78,0 99.0

le(:)’c 1hl;'ii Lhﬁy_sﬁn Pht::n nhlﬁm 200 1545 1671 | 69,7 ) )

: (nha mdy JS Vina) | Phén Bich Khoa 0923 | 74.0
Nude thii kénh Phén nhdém 100 540 42.6 82.3 87,3 85,0
Tham Luang Phen Bdch Khoa ’ 38 84,2 88,7 18u4

Nhin chung, phén Bdch Khoa ¢6 hiéu qud tudng duong hodc ot hon phén nhém
v phen sdt truyén thdng.
6.2.6. X0 ¥ bun xi ma

Nude thdi xi mg thuong ¢d hai dong khdc nhau:

- Dong 1: Nude thdi chita cyanua (CN') phét thdi ¥ ¢cdng doan ma xyanua.

- Dong 2: Nude that mang tinh axit, thédi ra tif cde ¢ong doan ma dung axit H»SO,,

Nude thdi chda xyanua duge xU 1y biing phudng phdp oxy héa véi tdc chit la
Javel con nude thidi chita axit duge xi& 1y bang bién phdp trung hoa bing xit. Hé
thong x( 1y duge ldp dit bao gdm mét bdn khudy trdn phan tng vi mot bdn loc kEt
hgp d€ x(r 1y ddng thai ¢d nude thii cyanua va nude thdi axit.
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Khi do, kim loai ning trong nude thai dude tdch ra nhd quéd trinh k€t tla trong moi
rudng kiém.

- Crom: can khit Cr'™* thinh Cr'* r6i két tia bing kiém tao thanh crom hydroxit.

- S&t: oxy héa chuyén Fe®* thanh Fe®* va dugc loai ra ¢ dang k&t tia Fe(OH)s.

- Niken: k€t tda niken biing dung dich kiém & pH = 10 = 10,5.

Cdc kim loai nay két tia va ldng, tich 1y dugi ddy bé, theo chu ky dugc x4 ra sin
phdi, P6 1a bun xi ma. Theo k&t qué nghién cdu |21], bun xi ma chita thanh phan
chinh ¢6 gid tri thu héi khong cao gébm Al 3%, Cu 0,96%, Ni 3,87%, Cr 5,61% va cdc
thanh phin khong gid tri 1a Si 10%, Fe 5%, Ca 3%. C6 nhiéu phuong phdp khdc nhau
dé tdn dung biin xi ma.

1. Tdi ché "Bin xi ma’'' thanh bit mau

Bun xi ma dau tién duge hda tan bing dung dich HCI v ti€n hanh ling, loc nhim
tdch riéng hai pha rin va 13ng. Phdn rdn phin ng vdi dung dich NH; vi loc, phan
dung dich chifa cdc phiic cida Ni, Cu duge cho phdn dng vdi NaoCOs5. Nhiét dd cua
thiét bi phdn ng giit &n dinh ¢ 70 + 80°C. Sdn phim phdn tting 14 Ni(OH),, dudc
dem nung d€ thu NiO dung lam bét mau. Phin 18ng 12 dung dich CuCls cho phin
ting véi phoi sit thu duge dong kim loai. Riéng phin chdt rin thu duge sau khi loc
biin va phin tng vdi NHs 13 hdn hgp hydroxit chia Fe, Al, Cr duge nung $ nhiét do
300°C, sau d6 hoa tan trong dung dich HCI. Pem loc hdn hgp thu duge CroO3 (riln)
dung dé sdn xud1 bét mau. Dung dich nhém, sit qua loc dude sit dung nhu dung dich
hdn hgp cde chit trg ldng.

2. Xu Iy bun xi ma biang phuong phap chén I5p

Bin xi ma néu ¢6 ham lugng kim loai quy thip, viéc thu héi khéng kinh t€ thi sé
dugc x Iy bing chén [dp. Tuy nhién, trude khi chdn 1dp, chit thdi can duge dong
rin nhim c¢6 1ap kim loai ning, han ch¢ khd ning hoa tan khi gdp nudc xam nhip.
Phuong phdp nay dude goi 14 déng rdn hay ¢8 dinh chit thdi.

C6 hai khuynh huéng cong nghé ¢8 dinh - héa rin:

- Thém hda chit: chit thdi dude wrdn véi mot s6 hda chat ¢d tinh khit (nhu FeSOy,
Na-S, Na>SOz, NaOCI) va cdce chat ¢6 tinh kiém va két dinh nhu véoi, xi ming. Céc
chat 6 nhi€m chi y&u la cdc oxyt kim loai mang tinh oxy héa & hoa tan trong nudc
nhu Cr'*, trong moi trudng kKiém vi ¢é su hién dién cla cic tdc nhin ¢6 tinh kh{t s&
gidm kha ning hoa tan vio nude. Phutgng phap nay phic tap do phai bd sung mot s&
héa chit vio trong chat thdi, thi€t bi nghién trén hién dai, ddt tién va phai ki€m tra
qud trinh x& 1y lién e, Tuy nhién, phuong phdp niy ¢ uu diém 1a khong lam ting
kh&i tich ¢in chon 1@p do lugng phu gia dua vio chi khodng 20%. Coéng nghé nay
duge tng dung phé bién tai Nhit, M§.

- Thém phu gia héa rdn: CTR dudge tron véi mot s3 chat nhy cdt, xi ming, voi,
nude nhiim héa rin - bé tdng héa, nhim gidm kha ning phdt tdn chit 6 nhiém vao
mdi trudng nude. Phudng phap ndy don gidn do khéng st dung nhiéu héa chat, thiét
bi nghién trdn don gidn va ¢dng tdc kiém tra qué trinh xif 1y dé dang, tuy nhién,
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phuong phdp nay sé 1am ting khoi tich cAn chon 14p, do lugng phu gia dwa vao kha
nhiéu, khodng 220% (1m" chat thai dua vio xit 1y thanh 2,2m* ¢hat phai chdn 1dp).

- NaOH

l

dd NH3g

'

NIiCOg va Ni(OH)gl

Bunxima | Hoatan || Ling, loc bl Phaning Pl Loc
H&n hgp hydroxit
Fe, Al, Cr
dd HCI
]} cﬂhé't | Loc |g| Hoatan |« Nung (300°C)
trg lang
l ] dd phuc cha
Cra03 — San xudt bot mau Ni, Cu
NasCQO3
Phoi st - }
¥
c dd. CuCls Phan (ng
u . . : o
bot | LAng loc f Phanong fe Lang loc |w (70-80°C)

NiC

4

Nung

Hinh 6.18. S0 d6 chng nghé tii ché bin xi mg

Cong thie phoi tron (phdn trim khoi Iutgng tinh theo chdt thdi) hién dang dudc

dp dung.

_ Cha't thai 100%:
| Tro 1o dot 20%
Vil 0%
X1 ming 35%
Cat 100%
Nudgce 654
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6.2.7. Thu héi crém tit phé& thai nha mdy thude da

Ngudn CTR cla nha mdy thudc da chii y&u li mudi, da thira ctia cong doan xén
udt, xén kho, dém... Lugng CTR nay thay déi tiy viio ngudn nguyén vat liéu diu
vao va cong nghé¢ san xudt, Tinh trén ¢d nude Viét Nam, trong nim 2.000 ¢é 4.300
tdn da ph€ thdi, ntc 11,8 tin/ngdy. Trong dé, TP. HCM 1a 1.500 i, twong dudng 4,1
(An/ngay.

Chat thdi phdt sinh c¢hd yé&u tif qué trinh thudc 1i nude thdi va CTR, ¢6 tic dong
rdt Ién dén mdi trudng,.

Nudc thai thude da ¢6 chita nhidu chilt hitu ¢d vi crom vai ndng do 1ie 70 = 100g/m”.

Sau khi thudc, da cin phdi trdi qua qud trinh hoan thién, bio mon d€ dat chiéu
day mong mudn. Udc tinh khodng 40% higng da di thude dude thdi bd § giai doan
ndy véi ham lugng Crom khodng 1,96% khoi lugng da.

Trong da b2o va bun, Crom chi ton tai & dang Cr (III), gip diéu kién thuin I¢i ¢6 thé
bi chuyén hoa thanh Cr (V1), ta chit ddc, ¢6 thé gy ung thu, 0 vong cho sinh vt

Bin ¢6 d0 Am va ham lugng nitd tong thap, tuy nhién, d6 tro lai rit cao (53,55%)
vi trong thanh phan c¢ia bin ¢é nhidu kim loai khde nhau, dic biét 13 Crom (6.99%).

1. Thu héi Crom iy da bio

Thu héi Crom 1t da bio trdi qua hai giai doan:

Giai dogn {: Giai doan niu s0i da vdi Ca(OH)»: Giai doan niy chi tich protein ra
khdi da ma khdng tich crom vi tinh it tan ¢da CaSO, canh tranh véi qud minh két wia
Cr(OH)3, [am cho crom trong da khdng tan vio trong dung dich. Ca(OH)» lam cho
qud trinh thiy phin trd nén Gn dinh hdn nhd vio tinh dém ctita minh. Cr(OH)s ludng
tinh va s& tan khi pH clia hdn hgp dudi 5,5 hay cao hon 12 theo phin dng sau:

Cr'™" > Cr(OH); - CrO>~

Néu dung NaOH 14 chit kiém manh, pH ctia hén hdp sé ting nhanh va hdua crom
tan vao trong dung dich. Diéu ndy sé& khong xdy ra khi dung Ca(OH)a.

Giai doan 2: Giai dogan Khudy bi trong axit ¢é tdc dung hda tan crom vao dung
dich. Khi giai doan niu véi Ca(OH), hodn tit, phan Idn protein di ra khéi da, Trong
da chi con lai crom ty do di mét lién k&t vdi protein (k€ tia trong da dudi dang
Cr(OH);) va rat dé hoa tan. Khi méi trudng pH = 1, hiéu sudt tdch crom ra khdi da
duri§i dang Cr* la khodng 80%. Lugng crom thu duge ¢é thé ting khi t61 wu héa cdc
diéu kién nhu théi gian khudy, pH... Hon nita, hdn hdp axit-da rit d& loc, dung dich
crom thu dugc hiu nhu loai b duge protein. Uu di€m cta phudng phdp nay [a quy
trinh don gidn, st dung héa chat ré tién va pho bién, hiéu qua thu hdi crom cao.

2. Thu héi crom (i birn xi7 Iy mide thai

Thu hdi crom t biun dién ra qua ede giai doan sau:

- Biin duoic nghién k¥, hda won vai dung dich HoSO4 & pH = 0,75 va thdi gian
khudy 1 gi¥ d€ crom hoa tan hét vio dung dich.

- Loc hdn hdp, ta thu dude dung dich crom (IIT). o day, ta tién hanh hiéu chinh pH
vC 4.5 biing dung dich NaOH nhiim k&t tda crom thianh Cr(OH);. Phin bi sau loc
duyc thii b, chon 1dp.
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Cr'* + 30H™ = Cr(OH)s

- Loc va rira sach k€t tha, ding H>S04 dim dic hoa tan k&t tlia, ta thu duge dung
dich Cra(S804)3. Phin @ng dién ra nhu sau:

2Cr(OH); + 3H.50, = Cr2(S0Oy4)5 + 3H-0
K&t qud nghién ¢itu cho thil'y hi¢u qud thu hdi crom dat 44%.

6.3. TAI CHE CHAT THAI RAN CONG NGHIEP - CHAT THAI RAN HUU CO
6.3.1. Tdi ch& nhya duiing chua

Mot trong nhitng CTR chi y&u duge tao ra trong cdng nghiép ¢hé bi€n dau md,
hoéa ddu 1a nhwa dudng chua. Chat ndy ¢ ngudn gdc tit qud trinh tdy rira sén phim
dau mo biing H>SO4 hoiic (I qua trinh sédn xuit ¢chat tdy riva t6ng hop va chdt tao bot.
Nhua duiing chua tdn tai & dang keo, ¢ dd nhdt cao. Thanh phan chit y&u cilia nhya
dudng chua 12 H-80,, nude va cde chat hitu cd vdi ham Wugng trong khodng 10-93%.

Hing nim, Lién X0 (cii) thdi ra khodng 300.000 tin nhra dudng chua. Trong s6
nay, ¢hi ¢é khodng 25% duge tdi st dung. Do d6, phian nhua dudng chua con lai
duoe thp trung trong him chifa cla cdc nha mdy 13 rdt 16n.

Nhua duding chua duge phiin loai dua vio ham lugng chit chiém uwu thé. Thudng
¢$ hai loai:

- Nhua duding chua ¢é ndng dé axit 1dn (= 50%)

- Nhua dutng chua ¢6 néng d6 chdt hitu cg 16n (> 50%).

Bing cich dua vio thanh phin clia nhya duding chua, ngudi ta ¢6 thé xdc dinh
hudng sit dung né nhu ché& bi€n thanh sunphat amdni, 1am nhién liéu hodc am tdc
chit dé€ 1y sach sdn phim ¢6 ngudn gde tir ddu md. Tuy nhién. do tinh phic tap ctia
cOng nghé sdn xudt sunphat amdn, thi trudng tiéu thuy it, chi phi cho viéce x 1y khi
thdi cting nhu nude thidi 16n nén it dude dp dung trong ¢dng nghiép

Phudng phip khdc st dung nhita dudng chua dé thu hdi SO,, than ¢dc gidu luu
huynh, nhua dudng (bitum)... t ra nhiéu vu th&€ hon phuong phip k€ rén. D4 vdi
quy trinh thu hdi SO-, ngudi ta cho vao nhua dudng chua dung dich axit da qua su
dung hodc chit thdi 1dng tf qud trinh sdn xudt H-SO4. Trong 1o dot 800 + 1200°C,
chit hitu cd bi dot chdy hodn toan va hdn hdp nhya dudng chua vdi H,SO; s¢ bi
cit mach dé€ tao thinh SO, MGt s§ nude di sit dung ¢ong nghé nay dé dn dung
nhya dudng chua vdi cong sudt 700 + 850 tdn/ngd vdéi 1y 1& thu hdi H-SO4 hoic
Gléum 1a 98 + 99%.

Phin hitu ¢6 cla nhua duting chua gdm hgp chit luu huynh, cdc chit thé asphant
riin... V@i thanh phan nay, nhia duding chua s& dudge ché bién thanh bitum. Pay 1a
viil licu duge st dung rong rii lam duding giao thong. Khi nhya duting chua bi dun
néng, cdac hgp chit lwu huynh va HaSOy tr do s€ ¢iit mach hitu ¢d, 1am cho khdi chit
bi ¢p chiit va (ao thanh hdn hdp di thé ¢é cdc chit the asphant & ndng do cao. Pé thu
khai bitum ddng (he, ngudi ta wdén nhua dudng chua vdéi nha dudng chung cit (dang
keo. thu dudge sau qud trinh chung cdt dudi phin doan nhién liéu va diu md). Vi
hdn hygp nay, phin Gng nén ép cling nhu keo va cdc asphanten s& duge tao ra vdi ndng
dd thilp hon rit nhiéw. Su dd cdng nghé clia qud trinh duge trinh bay trén hinh 6.19.
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Khi thai

4 5 6
Khai ld |
Chat hdp

A

Can dau chung cat Nude
Nhua dudng 8
i . FE LTS ;
r; / X
é B BEZH Dau + nude
&
, & B 3 ﬁ L
Hai sty s / Ché&t hdp thy
. bdo hoa
A | Nhién ligu /
2 3 Bom 7 2

Hinh 6.19. S0 do cing nghé tdi ché nhua duimg chua thanh bitum
1- bink trdn: 2- bom; 3- binh phdn wng; 4- binh tdch khi - long: 5- mdy lunh ngung tu;
6- binh tich diu vé nuwde; 7- thdp hdp thu; 8- thitng chitu

Qud trinh ndu gidn doan bitum duge ti€n hanh trong binh dun § 280 + 320°C,
Trude tién, nude s¢ bay haoi ra khéi hdn hop nhua dudng chua va nhua dudng chung
cdt. V3i nhua dudng chua ¢6 tif ¢dng doan tdy rifa ddu md, qud trinh dun duge 1ién
hanh & vén t6c 0,2 + 0,4'C/ph va 2 = 4°C/ph cho nhira dudng chua tir qud trinh tay
rita diu hda. Tir binh phdn @ng, hén hgp khi dugc cho qua thiét bi tich khi - 16ng.
Qud trinh 1am lanh s& tich riéng diu md v khi SO5. Khi SO hinh thinh s& dudge xd
ly bang phudng phdp hip thu véi soda hay dung dich amoniac. Cdc hydrocacbon
khong ngung va CO» sé duge thdi vao khi quyén.

Qud trinh ndy ¢4 niing sudt thip vi giy O nhiém khdng khi vi 1 quy trinh gidn doan
vd khéng ¢ sy khudy tron khdi chit phdn ing.

Do dic tinh cida nhya dudng chua 12 dé phin hiy & 160 + 350°C, tao thinh SO, va
than ¢ée gidu lvu huynh nén né dude s dung rong rai trong cic nganh cdng nghiép
sdn xuft cdc chat ndy.

Phé bién nhit trong ¢dng nghiép 13 hé thdng phin hiy nhua dudng chua & nhiét
d6 thip cé st dung than ¢dc¢ 1am chit (i nhiét. Hé thdng trén cOn ¢é thé phin hiy
hdn hgp HaSO4 vdi nhua dudng gidu chat hitu cd hay H>SO4 va biin diu. Mot trong
cdc s¢ d6 x 1y duge trinh by trén hinh 6.20. Nguyén liéu ban diu (nhira duding
chua va H-SOy di gua si¥ dung) duge trdn chung trong hé thdng. Hé thdng gdém ¢6
binh chita, thi€t bi 1am ngudi, mdy bom dé tao hdn hdp ¢d A6 axit gan 50%. Khi
ndng do H.SO4 < 40%, viéc vin chuyén nhua dudng chua trong hé thing sé kho
khin. N&éu ndng d6 H,SO4 > 60%, s& ¢6 su tich hai - khi minh liét do qud trinh o
thanh bui than ¢dc vi viy cling giy khé khin cho qud trinh vin chuyén. Ngoai ra,
vdi ndng dd H-SOy4 ~ 50%, nhua duting chua con ¢é khd ning phin @ng & nhiét do
150 = 250"C. Sau do, hdn hop di vao binh uu lugng.
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Su phan hdy nhya duding chua duge tén hanh trong hé thdng tuidn hoan than cdc.
Hé thong gdm ¢6 mdy dinh lwgng cdc, thiét bi tron, bing tai, mdy niing vit tai, biang
tdi cdt ngang va 1o chung. Nhya dudng chua & 60°C tit binh lwu lugng dude cho vao
thi¢t bi 23. Tai ddy, né dugc rdn chung vdi than ¢dc ndng 340 + 350°C theo ty 16
L1 8, dira tit 1o chung, s€ phan hdy. Khi di chuy&n ti€p tuc [én phia trén 1o nung
trong thi€t bi 10, nhya dudng chua s& bi phian hiy hoin toan. Phin than ¢Ge & bing
tdi s& duge cho vao 10 nung. Trong 16 nung, mdt phin than ¢dc va cde chat d& bay
hai s& bi chdy, hén hgp sé& duge 1am nong dén 340 = 350°C, phin khdc dua di lam
ngudi. Khi phian hiy tir thi€t bi 23 va 11 dude cho qua xiclon 18, 1o dot dé duge dot
chdy ti€p e ¢ 1000 + 1050"C. Phin tap hitn ¢o duge cho qua 10 tin dung nhiét, sau
dé di qua ¢bng doan sdn xuit axit H>SO,.

Vi nhi mdy ¢6 ¢Ong sudt ché€ bién 40 tAn nhya/ ngiy dém, lugng khi tao thanh
5& 12 84.000m”. Khi ndy ¢é thinh theo thé tich nhw sau: 6,5% SO-, 24% H.SO,, 10%
€03, 59,5%N,. Nhiét lugng cia khi tir hé thdng tudn hoan than ¢&c duge st dung dé
dun néng khéng khi trong cde [0 9, 19, 26 va thiét bi tdn dung nhiét 5. Sau khi qua
xiclon 6 va bom khi 7, né duge thdi vao khi quyén.

Lugng than thuding chi€m 27 + 30% tai trong thi€t bi. Vdi than ¢ chia 8 + 12% S,
7 + 75% cacbon lién k&1, hiéu sudt chat bay hoi 17 = 22%, nhiét tri nhd nhit 1a
30,2ml/kg.

Nhuge diém ddng ké cia eong nghé trén 1a su in mon héa hoc manh, qud trinh
gia nhiét vi van chuyén chal tdi nhiét rin phiic tap...

Than ¢de ddu mé gidu luu huynh thu dude biing hé thdng cdc héa ¢ thé dude st
dung trong qud trinh héa luyén cda luyén kim mau, 1am tdc nhin sunfua héa (cling
v3i cde chat bd sung chifa luu huynh dic biét - pirit, thach cao...), tdc nhan kha trang
trong mdt s& ngdnh ¢dng nghiép hda chit (didu ché Na,S, CSa)...

Vige sdn xudl than ¢dc diu md giau htu huynh tir nhira dudng chua di dude 6én
hanh & Lién X0 va mot s6 nude khdc. Ngudi ta ciing 43 phin riéng nhua duding chua
bing phuong phép trich ly hodc hip phu dé tdi sit dung riéng 1¢ cdc phin axit va hitu
cd ¢O chita trong phé thii nay.

Nhitng khé khin trong viée tdi st dung nhua dudng chua di thue day s dp dung
cde cong nghe khong thdi vao ¢Ong nghiép ché bién dau md. Nguwii ta di tng dung
nhiéu phudng phdp tién tién dé tdy rita cde sdn phdm diu mé nhy trich ly (1dy rifa
bing dung mdi chon loe), hip phu, khit lutu huynh biing thiy luc...

Cic tap chal rin trong diu mé, nguyén liéu phu 1r¢ tao nén chit thii phd bién
trong cdc nha mdy ché bi€n ddu mé va héa diu [a ban diu, véi khdi luong khodng
7kg/l tin dau md. Do d6, bun diu duge tich liy rit nhidu trong nha may. Bun diu
ndy la phin ddu ndng ¢6 trung binh 10 + 56% ddu thanh phim, 30 = 85% nude va
[,3 + 46% tap chdt rin. Trong cdc him chira, bun diu tao thinh Igp. Lap rén cung
Id nhit twong nude va sdn pham ddu mo, 16p ¢ gitta 14 sdn phim diu méd do va cdc
hat nude 16 g, 1dp dudi ddy ¢o 3/4 1a pha rin ngdm dm va sin phim diu ma.
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C6 thé slt dung biin ddu theo nhidu hudng khdc nhau. Sau khi duwge tich nude vi
sdy kho, bun didu ¢é thé duge dua trd lai sdan xuit. Ciing ¢é thé st dung né nhut mot
foai nhién hién,

6.3.2. TAi ché ciin diu do sic ria tau chéd dau thd

Nganh cOng nghiép diu khi c¢ia Viét Nam da lién tuc phdt trién trong hon hai
mudi nim qua, nhat [a wr 1986 dén nay, bao gbm cdc hoat dong khoan, thim do khai
thdc, on ol v vin chuyén diu khi, dich vu dau khi trén bién, ¢h& bi¢n diu khi ven
bdi. Nganh cong nghiép dau khi phat trién di dong gop to 1dn trong nén kinh t& quic
din, nhung bén canh dé cling tao mdt dp lwe 16n vé mat moi trudng, dic biét 1 cac
¢hdt thdi do hoat dong khai thdc ddu khi sinh ra. Trong dé, chat thdi sinh ra tir qud
trinh sdc rda tau chd daa (ho (thudng dirde goi 1a can ddu) cho tdi nay viin chua ¢6
hi¢n phdp xif Iy wiét dé.

1. Tinh hinh stic rifa tiu chd diu thé tai Viét Nam

Cdc tau chd diu bit bude phdi thire hién viée stic rita sau mat thdi gian nhat dinh
€ bdo ddm sifc chita hiéu dung va bio dadm chat lugng sdn phim. Viée sdc ria (au
chita ddu dd ¢6 tir nhiéu nim qua vi tdp trung tat cdc cing 16n cia Viét Nam nhu
Hii Phong, Ha Long, Pa Ning, Ving Tau. Cédc thu chita diu nay 13 cdc tau chita
ddu thugng phim (DO, FO...), ¢6 sifc chifa nhd, tif vii nghin d&n vai chuc nghin tén.
Con viée sie rita tdu chita dau thé chi thye hién trén vang bién Ba Ria - Viing Tau
vii nhifng tau ¢6 sie chita 1én dén 15 van tan.

Cdc 1iu chita dau thod hién nay dudge st dung lam kho ndi chia diu tho tai khu vue
khoan khai thdc ddu khi § ving md Bach H6 va dinh ki khodng ba nim ching duge
ste rira mde ldn va bdo dudng tai Singapore. Nhung tit nam 1994, Singapore khong
chdp nhdn cho stic rita mad Viét Nam phdi tu thie hién. Viéc thue hién sie ria duge
ti€n hanh tai phao 56 0 khu vuc Vinh Gianh Réi, tinh Ba Ria - Ving Tau.

Trong thyc (&, viée suc rita duge tién hanh biing phuong phdp thd ¢6ng gidn don,
phin long kho 13y dude trdn vdi mat cua thanh khoi dic sét duge cho vao céc bao
td1, chira trén boong tiu. Do khéng st dung héa chit hodc hoi nudc d€ rira nén ham
lusng nude va cde tap chit héa hoe chita wong can dau Viét Nam s& thdp hon so véi
ciin ddu dyde thdng k& wén the gidi. Vige st dung mat cua dé ron vao ciin diu
trong qud trinh ngo vét 1am tdng thianh phin tap c¢hit co hoc khé ling, giy phic tap
cho qud trinh tdch ¢d hoc rong giai doan x& 1y vé sau.

2. Cdc phuong phip xit Iy trén thé gici

a) Quy trinh Texacoing: gdém hai giai doan

- Giai doan 1: tron ciin dau vdi phan doan nhe hydrocacbon, sa ling tach Idp: pha
16ng (diu - phian doan nhe), pha rin (sdp - nudc)

- Giai dogn 2: sif dung dung mdi aromatic dé tdch sdp ra khdi nudce, sau dé trich ly
$dp W hon hop sdp - dung moi.
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b) Quy trinh Beck - Jacker

Cian diu duce gia nhidt va loc so bd d€ tich tap chit ¢¢ kich thude 16n, sau do tap
chdt nhuyén duge tich biing xiclon. K&t qud thu duge diu 1in nude va duge xit ly
tiép theo.

X1t 1y ¢an dau biing dung mdi keo silicat (Haxa -100), Nhit Bin.

Sit dung dic tinh cia keo Haxa-100 1a khd ning xdm nhip vao giita bé mit cia
¢de chdt ¢dn ddc va diu (biing luc hiit tinh dién), kéo diu ra khoi bé mat cia cdc
chit cdn didc va phd v3 nhi widng.

Uu diém:

- Thu hoi diu thd triét d€ i cdn diu;

- Dung mét x1t 1y khong gay 6 nhiém trong qud trinh tai ché;

- Nude thadi it;

- Dico tich xdy dung nhd.

Khuy¢&t diém:

- Vén ddu e cao;

- CTR nhi¢u ¢in phdi xit Iy.

Cdng nghé x{ Iy va chuyén héa can dau

Ciin diu dudge chung cit nhiéu 1in dé tich can, phan doan nang, nude va x& 1y
biing hoa chit dé tao ra diu diesel.

Uu di€m: Nude thai it, khi thdi tip trung va duge xd 1y, tao sdn phim ¢ gid tri
kinh t€ cao: diu diescl Cetan 38 + 40, diau nhién liéu, than cdc, k¥ thuit vin hinh
dom gidn, {t gdy 6 nhiém moi trudng.

Khuy¢t diém:

- Van ddu o xay dung 1dn;

- Dién tich xdy dung lén,

3. Cidc phuong phdp xit [y ¢ Viét Nam

Tin dung cdn déu (do sdc rita bén chita ddu FO) lam chdt don bé tong

Nguyén tic: stt dung daw 1in bun lam chdt phu gia cho bé 16ng.

Uu di€m: ¢Ong nghé don gidn, xit Iy hoan toan ¢an diuv.

Khuyét diém: do diu bi vi sinh phan hiiy nén d3 bén bé tdng gidm theo thoi gian,
sdn pham ¢6 gid tri thip.

Xt IV cdin déiu bdng phuong phdp 46t

Nguyén tde: cin ddu dude tach thanh hai pha 1dng va rdn dudi nhi¢t d6 ciin thict,
sau do sé dudgc loc riéng dé dot (dau) hodc chdn 14, san 1dp mat biing (can rin),

Uu di¢m: thi€t bi ¢ché tao trong nude, it chit thii, von dau ar thi€t bi thip.

KhuyGt di¢m: dét & nhiét dd cao (>1000°C), thi€t bi ché tao biang vit Héu dit
tién, dé hdng, k¥ thuit vin hanh phdc tap, chi phi vin hianh cao, khong thu héi duge
sdn pham.
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Xt I cgn ddu béing phuong phdp vi sinh

Nguvén tde: cin diu ¢6 bd sung nude ngot, enzim GBE, men Petro BAC va thifc
in nhin men. Sau dé hén hgp duge 1én men theo nguyén tdc phin hiy mang mong.
K&t qud thu dugce dung dich Iong ¢6 thé ding lam phan vi sinh,

Uu diém: thi€t bi xit 1y ¢an duge ché tao trong nude, khi thii it (d3 qua qud trinh
XU 1¥), hiéu qua xit 1y cao, sdn phim ¢6 gid tri (phan bdén),

Khuyé&t diém: dién tich mat biing xay dung 16n, nude va ric thii nhidu, chi phi
diu tu cao.

Scin xudt thanh diot tir cdn ddu

Nguyén tdc: can dau duge trgn vii ba mia dé€ ting ham luong chit kho, sau doé
durie diin €p dudi dp luce ¢d hoe, tao thanh sdn phdm 1a thanh dat (twong tu nhu cii)

Cu di€m: ¢Ong nghé don gidn, dé thuc hién, cho phép x& 1y hoan toan c¢in diu,
khong phdt sinh chit thdi

Nhuge di€m: phudng phdp xif Iy khong triét dé, can dau chi mdi duge dong rin co
hoe, sdn phim trong qué trinh st dung s& tao ra chit thii ¢4 (&i lusng & nhidm 16n,
san phim ¢ gid i thip (tuong duang cdi).

Nhin xét chung

Cide ¢Ong nghé xt ly c¢dn diu trén thé gidi dp dung cdc quy trinh ¢d bdn trong
cOng nghé hda hoc va loc hou ddu hién dai, cho phép xit Iy triét d€ ciin diu, 1a0 sin
phim ¢4 chat lugng cao. Tuy nhién, cdc cOng nghé nay yéu cau chi phi diu tr khd
cao (khodng 2 tri¢u USD cho mdi ¢cOng nghé), vi viy trong diéu kién Viét Nam chuta
thé dp dung duge. Cde cong nghé di dp dung & nude ta con thy tién, thifu cd sd
khoa hoc nén hi¢u qui thip vé moi mil ma nhit 1a phdt sinh cdc van dé vé moi
triding. Do do ¢dn ¢6 bién phdp xif 1y hié¢u qua hon vé mit moi rrucing, k¥ thuit cing
nhu Kinh 1€,

Theo cde k&1 qud nghién cfu cho thdy edn ddu do sic rifa thu chd diu (hd chia
chli y&u diu thd (80%), tap ¢d hoc gdm mat cua, gié lau, dit sét, cdt... (15%) va 5%
nude. Thanh phan ¢é gid tri cla cin diu chinh 1a diu thd, néu dude thu hdi no o thé
tdi xudt khdu ¢hng v6i diu thé chinh phim hodc dudge sit dung nhu nhién li¢u, ludn
dutge thi truting sdn sang ti€p nhin. Do d6, céng nghé thu héindiu thd da duge
nghién edu vi rién khai dp dung trong thuc &, dudge md th dudi diy.

4. Thu hoi diu thé tiY cin diu thé

Cin ddu ur kho chifa cda ¢dng ty sdc rita tau ddu dude tap k&t vé xudng vi luu trir
tmn;_, bé chira (1). BE nay duge xdy bling bé tdng ¢Ot thép ¢6 cic 16p chdng thim,
chng ro 11 d¢ loai rdr triét d€ khd nang thim thiu diu cin ra pgodi [Am dnh hudng
dé€n moi trudng. BE nay ciing can ¢6 mdi che dé trdnh nwa v trdnh ning nhim han
ch& khd niing bay hui cdc phin nhe. Pdng thai bé duge b8 i ¢ mot khodng cdch an
toan do1 vdi cde ngudn dién, noi sinh hoat ¢da c¢dng nhin. Tt bé chita, can diu dudce
dua 1én mdy gia nhiét (3) theo nhiéu cdch khac nhau, phu thude vio trang thdi cua
cin diau. Cin dau & dang déng rin dude dua 1én biing bing tii, n€u 1a du sét, hoi
chily, dang nhiio, ta diing bom d€ vin chuyén can diu. & thi&t bi gia nhiét, can diu
duge dun ndéng dén nhiét 4o 70 + 80°C, vdi nhiél do nay, cin ddu héa [6ng hoan
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todn, d6 nhdt clia né gidm ding k€ sé gidp cho cdc cong doan sau dé duge tién hanh
mot cdch dé dang.

Nhiét cung ¢dp cho thi€t bi nay biing dién ning nhd dién td. Pién trd duge didu
chinh sao cho nhiét do cda day di¢n trd khong qud cao dé tranh x4y ra hién tuong
qud nhiét cuc bd trong thi€t bi, cling nhut khong qud thd'p 1am cho thdi gian gia nhiét
phili kéo dai. D€ ting cudng hidu qui clia qud trinh truyén nhiét, bén trong thiét bi
gia nhiét ¢é 1dp cdnh khudy quay véi vin td¢ duge xdc dinh sao cho vira tiét kiém
ning lugng vira ddm bédo hiéu qud truyén nhiét cin thiét.

Ngoai ra thiCt bi con trang bi b6 ngung tu phan dé bay hoi ctia ciin diu d€ trinh &
nhiém khong khi. Trong thi€t bi ngung tu, tic nhan lanh duge st dung 1a nude, con
phin nhe sau khi ngung tu tuan hoan vé thi¢t bi khudy tron gia nhiét.

\
\

Hinh 6.21. So d6 cdng nghé xit IV cdn ddu tho
1- b& chita cdn ddu; 2- bdng tdi; 3- thict b gia nhigt: 4- thidt bi loc; 5- thi€t bi ldng mude,
6- bin chita ddu thinh phdm; 7- bé chitu nutdc nhiém didu: 8- b8 chitu ba loe

Cin diu 1 thi€t bi gia nhiét nhd thé ning chdy qua mdy loc chin khong (4).
Ming loc 13 1udi kim logi va duge gif nhiét dd 70 + 80"C dé€ tranh ¢in diu dong dic,
hit kin ludi loc. Qua trinh loc duge diéu chinh 6n dinh nhd bom chin khong., Bom
nay ¢é thé tao dp suit chan khéng dén 10mmHg. Diu sau khi qua lud Joc sé€ dudge
14y va ¢ ddy thi€t bi. Sau mdt thdi gian [am viée nhat dinh hay sau mdi mé lam viée,
cde 16 rén ludi loc bi chita diy cdn nén cin phdi lam vé sinh biing cich md cta bén
hong thi€t bi. Né€u mudn qud trinh hoat dong lién tuc hodc khi ¢6 nhu ¢du ting nang
sudt, ta c¢dn trang bi thém mat s& mdy loc gidng nhau. Mdy loc ciing dude gilt nhiét
bing dién niing, tiép nhiét bing dién rd dé diu ludn trong trang théi 1ong.

Phin b tich ra tr mdy loc chian khong dude 14y ra bing phuong phdp thl cong
sau khi loc va chita trong bé (8), bi ndy con ngdm nhiéu diu, dé chdy, s& udn thém
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véi mat cua, rdu hodc 161 ngd 1am gidm 4o déo va duge tcu thy, nhd cdc 1o gach, 1o
gom, dot kém vdi cdi.

Sau khi loc, cin dau duge dudge dua qua thi€t bi tich nude (5). O ddy nhdg su
chénh I¢ch khdi lutgng riéng, nude & tdch khdi dau, ling xudng ddy va dudge x4 ra
ngoii bon chita nude (7). Thi€t bi nay ¢ ddy chdp véi goe ddy nhd dé tich nude ra
d€ dang. Nudc s¢ duge thdo ra van xd & ddy dén khi thiy ddu xuat hién thi déng van
lal. Ti€p theo, diu 16ng duge bom vao bdn chita (6). Dau 1éng thu duge ¢é thé trdn
vdi phu gia d¢ gidm do nhdt. Thiét bi tron ¢é c¢d cdu gidng nhu thiét bi gia nhiér,
nhung khong ¢6é hé thdng diy dién rd va cdnh khudy ¢6 dang chin vit d€ tao dong
chuyén dong hudng truc. Van tdc quay cia cdnh khudy 16n dé tao ra st ddng nhit
¢ho hon hgp nhién liéu. Phu gia chita trong bén, nhd bom dinh lugng din vao thiét bi
khud'y tron.

Phian nude tdch ra khéi dau ¢o khai ugng khd nhd, ¢é mang v&t diu, s& dude
chta vio b¢ 6n dinh vi sau d6 sé& duge xit 1y bing cdc thiét bi chuyén dung, theo
phuong phdp sinh hoc hodc bing vat liéu hiit diu chung v&i nude vé sinh thidt bi va
nhd xudng n€u ¢4 va nude mita chdy tran trong khu vye xudng.

Phin ciin loc 1dy ra & thiét bi loc dude trén thém véi mdt s§ nhién léu chdy nhu
did néi trén, sau do cho vao khuén dé tao hinh 1am nhién liéu rin. Khi dinh hinh,
nhién liéu rin dat dugc nhigt d6 60 + 70°C. Sau d6 nhién lidu rin s¢ duoe lam nguoi
bing khong khi, rdi tach khéi khudn vo bao, nhip kho.

Ning lugng dung trong qud trinh sdn xuit 14 dién ning, nhidt dd cla tit ca cdc qud
trinh gia nhiét, Ang, loc duge khdng ¢h€ @ 70 + 80°C nhdt bd diéu khién nhiét wr dong.
6.3.3. Tai ché& ciin diu tit bon chita dau FO

1. Nguyén nhin hinh thanh va tinh chat cia cdn diu

Trong qud trinh vdn chuyén va ton trlf cdc san phadm dan bi 1in nude (do xd 1y khi
khai thde, do vé& sinh duting dng) tzo thanh 16p hai nude trong bdn dan. Do dé bdn bi
ri sét, chi y€u & nip va cdc tang thép phia trén thianh bé 14 noi tiép xic thuting
xuyén vii khong khi.

Trong nude ngung tu tif khdng khi va nude 16t bdn ¢é chita nhiéu loai mudi hoa
tan. Dung dich mudi nay 1a nguyén nhin gy 1o ri dudi dang cip dién phin giita cdc
tAm kim loai 1am ddy b€ va ting dudi thanh bé vdi kim loai cda m&i han.

Cic loai axit, kiém tan trong nudc cling nhu cdc axit hitu ¢d ¢ trong thanh phin
clia ¢dc sdn phdm déiu 12 nguyén nhan lam bé bi ri. Trong dd, giy ri manh nhdt 1a
cde hgp chit luu huynh ¢6 trong thanh phin cda san phim didu. H,S tdch ra tir san
phiim diu hda tan trong nude ngung tu trén mat trong cda ndp bon va thanh wén cla
bé&, ciing véi cdc axit trong khong khi tao thanh H.SO, va FeS giy an mon thanh bé
vi 1am nhiém ban dau, dong lai dudi ddy bé. FeS sinh ra giy dn mon dién héa
manh, phd hiy bdn sinh ra ¢dc sdn phim do dn mon khdc lam nhiém bin dau.

Pdi vdi sdn phim tdn it 14 xéing, hp chdt tetraetyl chi phin hdy (manh dudi d4nh
sdng mat trdi) tao ra cdc hat chi miu trdng ling xudng ddy va xidng trd nén trong.

Bun ¢dn sinh ra trong qud trinh x(¥ 1y duding dng va bon chita. San phim dau dutge
bum hét ra khdi dudng 6ng bing nude song dé tién hanh sita chita, 1dp rdp... dung
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nude sdng, do ¢é chifa nhi¢u mudi hoa tan nén tao lugng cin va tap chit trong dau
v bdn chita.

Cidc loai cin trong bon chiia

C6 thé chia lam cdc loai cin: vo ¢o, hitu ¢d, hdn hdp cia hai nhém trén.

Cin vd co: cde oxy sit, sunphua sidt (FeS), ri kim loai mau, kim loai. Ri kim loai
hinh thanh trén thinh va nip bon va ling xudng ddy bon. Cin cdn chita dit, cdt...

Can hitu ¢d: hydrocacbua (carbene, carboid...) d& hda tan trong xing, diu hda,
hoidc cde dung mdi hda hoe khdce, ¢an nhua hic in.

Can ddy trong bdn chita diu tring chita chii y&u 13 ¢de sdn pham do in mon (viy
ri sdt) vi cdce tap ¢hdt cd hoc khdc. Tap chit do dn mon nim Jin trong khéi sin
phim diu dudi dang cdc hat nhé trong sudt qud trinh sit dung bon. Trong d6, cdc san
phdm oxy héa chiém phin I6n.

Cin trong bé chita dau nhdn gdm cdc tap chat gdy ra do dn mon, tap ¢hil ¢d hoc
va nhil tuong dau trong nudc.

Can trong cdc bé chita dau thd gdm day du cdc thanh phin hitu ¢d va vo cd trén.
Trong thdi gian ton chita trong bén & nhitng diéu kién nhig¢t do dp sudt nhdt dinh,
nhitng hydrocacbua cao phin tif loai ceresin va parafin dudi dang tinh th€ citng tich
ra khéi ddu md. Chdng ¢6 thé 14n trong ddu md hodc ling xudng ddy bén. Dong thai
¢iin ling xudng ddy bdn con ¢ 1in dit cdt, nham thach... tir 1dng dil theo dau mo
chidy vio clng véi nudce va tap chit khic,

Cic tinh thé paralin do dong tu thanh nhitng hé phitc riéng ¢6 duding kinh dén
0,5 + Ilmm nén ling xudng diy bon. o] day, chiing dan dan lién k€&t chit vdi cdc
phin tf cat, bui vi cdc tao chat cd hoc khdc tao thanh mdt Idp cian bén vitng, 1am
gidm thé tich stt dung bdn, khé tay rifa bon.

Tai cic bdn chita ddu md, sau khi chuyén tdi hét lugng diu trong daé, ddy bon ¢con
lai cht y&€u 14 parafin, hdc in hodc nhua asphalt, cing véi cat, vay i sdt va cdc tap
chdl khic tao thinh mot khéi lién k&t chit. Phan chua Kip ling két chit thi dé dang
tan ra khi ¢6 ddng dau méi phun ti€p vao bdn. Do hién ttgng trén va do dong dau
chiy xody vio bdn nén xuit hién khai k€t 1dng khong ddng déu dudi ddy bon, thong
thutsng 1ai ving Gng din xudt nhip, 16p ¢in twdng ddi thip hon so véi phia ddi dicn.

K&t qua theo dai tinh chat k&t tu clia cdc loai ¢in ddy trong cdc bé chfa ddu mo
tai tram ti€p nhin cia dudng éng dan dau.

Bang 6.2. Tinh chat k&t tu ctia cdc loai céin ddy trong cic bé chira dau

' Su Thgi'i %ian su’ d}_lﬂg hC sau Kho?ingﬁlcz’tch LEr diy b&é1di | Po cao 1“rung/b‘mh cla
mdi lin stc rda (thdng) tim dng nhip {(mm} {6p can ddy (V)
! 12 590 | 740
2 6 370 360
3 12 370 TH)
4 420 200
| 3 2 600 300

Nguon 2]
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K&t qui trén cho thiy, hai thiang ddu sau khi sic rita bé (Itic mife cin thip hon
&ng nhip) 1a e tde do ldng tu cin 1dn nhat. Giai doan sau, khi mifc ciin cao hon dng
nhip, mic cin gidm di 16 rét do cin bi x61 mon bdi dong diu di vio bé.

Cin trong bé chia mazut ¢ nhitng diém khdc biét. Thanh phﬁn chinh cta cin la
¢dce hgp chil cao phin t& dang asphalt, phan con lai gém carbene va cacboid ¢ (¥
trong czo. Nhin b¢ ngoai, can ¢é mau den, dic sét va rat nhdt. Qud trinh ldng cdc
asphalien, carbene v carboid dién ra khi ting nhiét d6 khi him néng mazut tai bé
chira. Didc biét khé dn dinh nhit 12 loai can cracking ¢6 chita trén 1% carboid.

Nhu viy, chinh ch& d6 nhiét dung dé bio quan va vin chuy&n mazut 13 mot yéu
t6 quan trong diy manh qud trinh tdch carboid va ling két ching trén bé mat kim
loai cia b€ chita. M6t y&u t§ quan trong nifa tao nén ¢in 13 sy hit bim cde loai
nhya trung tinh vd nhitng cao phin t¥ (¢6 trong mazut) rén b& mit cdc phin ¥
asphalten va carboid. Do s déng tu cdc phin ti¥ nay, qud trinh tao cdn cang manh
thém. Ngoai ra, him lugng cdac chit luu huynh ciing gdy khé khin thém cho qud
trinh v€ sinh ciin ddy trong cdc bé chita mazut.

Cidn ddy trong bé chifa mazut 1a mot khdi dic sét. Nhua asphalt ling xudng ddy
bé 1au dan dinh v4i nhau tao thanh 16p ¢dn vitng chic. Khi tdn tai lau trong b€, cin
tréd thanh mdt loai nhua asphalt ¢ing,

Bang 6.3. Thanh phin cin ddy trong cdc bé chita mazut

STT Thanh phian Ham lugng, %
I | Nudc 6,0
2 Asphalten 8.1
3 Nhua 4.8
4 Paralin 1,3
5_ 5 I Carboid va tap cd hoc 36,4
C6 Than cdc 459
i 7 Tro 0,8
8 Luv huynh 3.8

Neudn {2

Tém lai, cdc loai can dudi ddy bon chda vi cdc tau chd diu hinh thanh va tich tu
ngay cang nhi¢u khdng chif trye ti€p 4nh hudng dén chat lugng sin phim ma con
lam gidm khd ning sd dung cdc bdn chifa hay clia tau. Khi thdi bd cdc loai ¢in nay
n€u khdng qua x& 1y s¢ gdy 6 nhiém moi truding dic biét 13 ddi véi ngudn nude va
dat. Do d6, vidn dé dat ra trong qud trinh van chuyén va tén chita diu 1a x& Iy lugng
biin ddu mdi lan vé sinh bdn chia v tau ché diu.

Theo két qud phén tich ¢in diu cia Téng kho xdng diu Petrolimex Nha Be,
thanh phan clia ddu cin bao gom:

- Tai bdn chita: FO: 60 + 70%; nudc va tap chat: 30 ~ 40%

- Tai cdc ho chia: FO: 40 + 50%; nudc va tap chit: 50 + 60%
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Bang 6.4. Tinh ¢hit cin ddu thu tai tdng kho xing diu Nha Be

TT | Chi ticu Ky hicu Bon vi tinh Gid tri
I, Khéi lugng riéng p™ glem’ 0,95

2 : Bé nhét Ns0 cP 68 +935
3 | Ham lugng teo % kI 0,34 (6,89)
4 l Ham ludng nude % ki 8

5 { Ham lugng hwu huynh S % kI 2.01 + 2,04
6 | Nhi¢turi Q keal/kg 8400 + 9500

V@i thanh phdn clia ddu ciin 13 diu sdn pham bi nhi€m nude va cic tap chit cd
hoc khdc, viée thdi bd trye 6i€p cin diu s& gy ra cdce sy ¢d mdi trudfng. Vi vy, cin
¢d cédc gidi phdp x¥ ly. Hién nay, dd ¢ rdt nhiéu nghién citu vé van dé nay nhung
chung quy lai ¢6 hai hudng xit 1y ciin diu [a: thu hdi dau sach va tiéu hdy.

2. Thu hoi cin diu

Thye chit cin ddu gém dau sach, nude va chit rin 1d lng va co hodc hitu ¢y, do
dé viéce thu hdi, tdi sit dung cin diu khong chi mang lai 1di ich to 1dn v& mit méi
trudfng ma cdn mang lai hiéu qud vé kinh t€. Cong nghé thu hdi diu dién hinh nhu
sau (hinh 6.22).

Can dau wr cic ngudn khdc nhau duge thu gom bing xe bdn hodc xe tdi, vin
chuyén v¢ xudng, bom hodc d6 vao thiét bi tdch tap thd. Tai déy, cdc tap thd dudce
tich ra nhd luéi loc va diau duge gia nhiét d€n nhiét dd khodng 70"C. Sau d6 ¢in diu
dutge bom vao thiét bi tdch cin theo nguyén 1y ly tim. Dau va nude di vio thift bi
tach nude con cidn rin ngdm dau dua di d6t. Nudc tich ra tir diu dua di xit 1y trong
thi€t bi tdch diu, ¢on diu sach duge bom vao bdn chita. Tro ¢on lat sau khi @6t cin
ddu 12 chiit g ¢6 thé dung lam vat liéu san 1ap miat biing. Chi ti€t cdc quy trinh ¢Ong
nghé duge md ta dudi day.

Quy trinh thu hoi dau sach

Cdc xudng x( 1y ciin diu dude chita thi€t bi tdch can thd, bao gdm ngin chifa vi
ngdn khudy rén - gia nhiét. Cin diuv tr chiy tr thing chta qua ludi chiin biing kim
loai viio ngdin gia nhiét. Lugi kim loai ndy ¢ nhiém vu tich cdc tap (hd, tap chit
bdm trén ludi duge nang 1én trén va d6 vao thiing chita 1 dong nhd cd cdu ludi
guay. Trong ngidn gia nhiét diu duge nung dén nhiét 4o 70°C nhd hé thdng dién 1.
Hé théng nay w ddong ngdt khi nhiét d6 dat yéu ciu, do dé Iuén bdo ddm an toan
chdy nd.

Tiép theo, diu duge bom gua xiclon thiy lre. Trong xiclon diu chuyén dong
xody, tao ra luc ly tim. Dudi tdc dung ctia luc ly tim cdc tap rin s& di chuyén ra
thanh thi€t bj va rdi vao thung chita. Con diu sach ciing vdi nude tdp trung tai phin
tdm cda thi€t bi va di vao thi¢t bi tdch nude. Trong thiét bi tdch nude hdn hdp diu vi
nude dudge U nhiét & 70°C trong diéu kién tinh, khi d6 nude ning hon nén sé ling
xudng ddy vdi thoi gian khodng 1 ngdy va duge x4 gidn doan vao thi¢t bi tdch diu.
Phan diu sach sau khi tdch nude duge bam vio cde bdn chifa.
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Quy trinht d6t tap thé va hat rdn ngdm ddn

Cong ngh¢ dot can dau duge lua chon 12 c¢ong nghé d6t biing hicu tng nhi¢t phin -
[ mOt cOng ngh¢ tién tién duge the gidi (dac biét 1a cdc nude phat trién) s dung
rong rai, Cong nghé dot nhiét phin con dudge goi 1a cOng nghd ddt ¢d kicm soit
khong khi, Trong ¢Ong nghé dét nhiét phan chat thdi duge dot trong hai budng dot;

- Budng d6t tht nhit (goi 12 budng Aot so ¢dp): d6t & nhiét d6 thip, dung d¢ phin
hiy cin dau thanh cic khi chdy nhu: CO, Hs, CHy,... Né&u cice khi nay khong dude xi
Iy ma thdi thing ra (nhut cdng ngh¢ dot¢d dién) thi s&€ giy 6 nhi¢m moi wudng.

- Budng ddt tht hai (goi 14 budng dot thit cap): dit ¢ nhict do cao, dimg d& dot chiy
hoan wan cic khi sinh ra 1 budng sd ¢ip.

Nh¢s cdach dot nly, khéi thdi chira 1t bui va cdc ¢hat 6 nhiém hitu cd. Tuy nhicn.
Khi thdi con chita cide khi axit nén 1o d6t duge trang bi mdt hé thdng lam ngudi va xit
I¥ khi thdi axit biang dunyg dich kiém.

Quy 1rinh xit ¥ nudc theai nhiém déu

Nude thii nhiém diu tich ra ot thi€t bi tich nude duge xd true tép vio thict bi
tich didu. Thi€t bi tich ddu hoat déng theo nguyén 1y ndi vich nghiéng kEU hgp vdi
nguyén ly tuyén ndi dp lue. Cdc bot khi cue nhuyén dude tao ra wr ddy ctia thidt bi
€ nfng cde hat dau 1én rén bé milt nude, Lop diu ndi wén mit nude theo dng din
chdy vao ngin thu hoi, con nude sach qua ngdn chin diau chdy vio ao sinh hoe. Tai
ao sinh hoe hé thye vit nude phat trién dudi tde dung dnh sdng mit trifi s& gidp phan
huy cdc chdt hitu ¢d hoa tan trong nude thdi, con cde cin rin s& sa ling to thinh 16p
bun dudi ddy ao.

Au sinh hoc ngodii nhiém vu xi¢ 1y nude thdi nhiém diu va nwde thii sinh hoat
clia xudng con ¢d chife ndng chita nudce, cung cip cho 10 dot,

Xut I cdn ddu bling phuong phdp dét

Phuung phip phd bién nhit cda tdn dung v khit dde cin diu la phudng phip dot
Hi¢n nay ¢6 rit nhiéu ¢Ong nghé dét nhur dot ting s61, dot thing guay, dot thuanh ghi,
d6L nhi¢t phin,... nhung phugng dn d8t hiéu qui duge Iua chon ¢iin of trén thanh
phin dau.

D¢ dot cidn diu chifa it hdn 20% tap cht rin, ngudi ta thueging st dung 16 dt ting
01 8¢ dd cdng nghé dot ciin dau trong 10 ting $6i dude winh bay trén hinh 6.23.

Nhim ting hi¢u qud chdy trong 10, ¢ 1hé st dung cdt thach anh ¢4 phin doan
2+ 3mm lam ¢hat tdi nhiét. Khi dot can véi nhidt i dudi 2,09M)/ke. ngudi 1a cho
thém khi dot vao 10 va dun néng khong khi. Khi d6t ¢in ¢6 nhi¢t i cao hon, cdn
phai lam ngudi tdng $61. Khoi 10 chdy wrong thiét bi dun néng khong khi truyén
nhi¢t lugng cda minh cho khong khi. Sau khi duge lam sach bui va tro, nd dude
thdi qua dng khéi. Khi ndng dé trong can dau 1a 67 = 83% nude, 8 =~ 12% sin
phim diu md, 6 + 15% khodng sdn s& tao thinh tro chita 23,5% Si0-, 0.2% CuO,
0.59% Zn0O, 1,22% AlO3, 44.8% Fea05, 16,75% Ca0O, 1.73% MgO, 1.2% Na-O.
4.606% P10s, 0.259%H-0.
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Hinl 6.23. S di thiét bi dit cdn diu
w) Lo nung tdng s68: 1- 10 nung tdng s6i; 2- mdy dun khéng khi: 3- xiclon;
4- Gng venturi; 5- thing chita tro; 6- gquat; 7- Gng khm"
b) Lo nung dang thing quay: 1- budng dot bd sung; 2- 16 nung thing quay;
3- thing dung cidn dau; 4- quar

Khi d6t can dau ¢6 chifa 70% tap chi't rdn, ngudi ta thiwdng sit dung 10 dot thing
quay vi 1o dot nay cho phép dot chit thdi véi moi thanh phan theo cde kich thude
khdc nhau. Theo dé, ciin ddu dude bom vao binh chifa v nén bing khong khi, dua

vao 10 nung. 0] phan didu cda 19, hdi nude it ¢in diu s¢ bay hai va tai diy dién ra
qua trinh hoa hoi phin sdn pham diu mé. Phin gitra cta 1o bit diu giai doan dot cdc
ciu it ¢ thé chdy duge cda ciin. Tro tao thanh do qud trinh chdy & di vao budng
doL bd sung. O diy, nhd dén xi, qud trinh dSt bd sung sé d5t chdy hoin toan cdc hat
rdn va khi di ra tir 16 nung thing quay. Budng ddt b3 sung duge thong vii Sng Khoi.
Nhiét lugng tGa ra do dot duge ding cho nhd mdy nhiét dién.

6.3.4. X0 1y ph& thai cao su

CTR ctlia ¢odng nghiép sdn xuat vt liéu cao su k¥ thuat {cao su luu hda va chua
luu héa, cao su - vii) duge tao thanh trong giai doan chudn bi hdn hgp cao su, tao
phoi leu héa v x( 1§ thinh pham.

Thinh phan cd gid i trong chat thdi 13 cac su v vidi. Phin 16n chit thii cha
nganh sdn xudt dung cu cao su ky thudt duge d6 bd hoidc dot (khodng 20 + 30% chat
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thdi, 60% ddi vdi cao su chua luu hoa), phan con lai duge sif dung ngay trong cde xi
nghlep d€ san xudt cdc d6 dUﬂE ¢6 nhu cdu I6n nhu thim, &ng, bao ldy, ing, nén cao

.. Cdc chal thdi ¢6 thanh phan twdng wr 12 vd xe hoi, vé mdy bay, vo mdy kéo, dd
dung ca nhan.

V6 xe phé thdi chi€m 15 < 20% khéi lugng ban ddu, phdn ¢on lai dwge tdi sinh.
Cao su tdi sinh sau xtt 1y ¢6 th€ diing d€ sdn xuit cdc dd dang cao su K¥ thudt. Vi du,
khi tdi sinh mdt vd xe <6 kich thude trung binh, ta ¢ thé thu duge gin 10kg cao su.

Cin phdi chu ¥ ring khdng phdi tat cd cic dd diing cao su déu ¢6 thé tai sinh,
Cdc d dung cao su khéng thé tdi sinh gbm cé: db dung di mat tinh déo va wd nén
don do ldo hda, db diing ¢6 ham lugng cao su thdp hodc dé ding dude ché tao tr cao
su tdi sinh.

Trude khi tdi sinh, cao su cin phéi qua giai doan chuin bi bao gdm nghién cao su
thanh hat, tich vii, trdn phu gia, chat lam mém, chat hoat héa clia qud trinh khif luu
huynh, thic day cao su chuyén vao trang thdi déo. Chit lam mém cho qud trinh khi
luu huynh 13 sdn phim hitu ¢d (nhua théng, nhira 10 hoi, ddu md k§ thudt...) vdi nhiét
d6 61 16n hon 300°C, vugt xa nhiét do khit luu huynh.

Cic phin tf clia chdt lam mém xam nhip vio giita cdc phin ti cao su trong chat
déo, tao ra sy gidn nd do ting khodng cdch phan 6, lam y&u Iuc lién k&t phan (. Do
do, lam gidm xdc sudt hu hdng cla qud trinh tao ciu tric cao su. Chat lim mém con
tao thinh mét trong cidc cdu t¥ tdi sinh, lam ting tinh dan hdi ¢ita né. Dinh lugng
chil lam mém khodng 10 + 30% khéi lwgng chdt déo.

Chat hoat héa ctia qud winh khit luu huynh la disunfua pentaclorthiophenol,
disunfua wiclorthiophenol, mudi kém cda nhitng chit trén va cde ¢hdt tao déo hoa
hoc. Khi diung cdc hgp chat nay, nhiét do clia qud trinh gidm va thdi gian khit luu
huynh gidm 40 + 50%. Lugng chdt hoat héa thudng chiém 0,15 = 3.0%, phu thue
vao thinh phin chat déo.

Qua trinh ¢d ban ¢€ sdn xud't cao su tdi sinh 13 khit lvu fuynh. Qud trinh nay ducc
thue hién biing cach nung cao su di dude nghién vdi phu gia trong khodng thdi gian
xdc dinh & 160 + 190°C. Lic nay, qué trinh phan hily cao su lutu héa s& x4y ra, ciu
tric khong gian ctia cao su bi phdn rd tai lién k&t luvu huynh - cao su va cao su -
cao su. Qud trinh kKhit lvu huynh tim gidm khéi lugng cda cao su. Do dé, sau khi
khit Iru huynh, ¢6 mot phin cao su bi tan ra. Khéi lugng phan i cao su trung
binh 6,000 + 12.000g/mol.

Cao su thu dudgc tir qud trinh khid heu huynh ¢6 ludng 1dn ndi dédi chua bido hoa,
dam bio khd ndng tdi lvu héa cao khi sdn xuil vit lidu tdi sinh.

C6 nhiéu phuong phip di¢u ché cao su tdi sinh nhu nhiét co, trung hoa bing hoi
hay trung hda bing nudc.

Khéng phu thuge vao phudng phdp tdi sinh trude d6, phé€ thdi cao su déu phdi qua
¢Ong doan chuan bi giéng nhau (hinh 6.24). Ching dugc Iva chon theo hinh dang,
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ching loai vd ndng do cao su, dudc tich kim loai cé trong phé thdi trén mdy cit ép
thanh 3 d€n 4 phin, duge nghién trén mdy c4t 16p thanh cdc manh ban vinh khuyén
¢ chiéu rong 10 + 40mm, va nghién thanh hat rén mdy dip, nghién diia (hoic may
nghién bia va nghién dia). Sau cdc giai doan trén, cdc hat cao su thu duge sé ¢6 kich
thuge 1+ 2mm vdi ham lugng vai tir 2 = 10% (phu thudc vao phuong phdp xi 1y tiép
theo). By chinh 1 vit liéu bdn thianh phiftn dé€ sdn xud't cao su tdi sinh.

Cao su da loai vai Chétlam mém
—e]

|] o=
R | [ W —

MI—HIS 11_/

=

Hinl 6.24. Sr dé siin xudt cao su tdi sinh bdng phuong phdp nhi¢t co
1- thitng chika cao su dd nghién; 2- thing chita chdt lam mém; 3- thidt bi dinh hugng;
4- mdy tron; 5- thiét bi khet huu huynh; 6- mdy cdn; 7- sdn phidm

Trong phudng phdp hoi nude, phin cao su hat khdng chifa véi duge ron vdi chit
tang d¢ dai va duge nhip vao 10 khit luu huynh. e, diy, ching duge x¥ 1y bing hdi
trife ti€p dudi 4p sudt 0,8 + 1,0MPa & 175 + 185"C trong 7 + 8 gid (d61 véi vo xe).
Vai muc dich dong thé héa va déo héa, hdn hdp di khit Ivw huynh duge ché bién ndi
tip trong cdc mdy cdn (cdn hdn hgp tdi sinh va chudn bi ¢dn tinh) rdi cho qua ép loc
true vit. Viée xt 1y cudi cung khdi cao su thianh sdn pham dudce ti€n hanh trén mdy
cdn unh,

Vi ¢6 qud trinh khudy tron khoi chat khdt Iuu huynh nén cao su tdi sinh thuding
khong ¢6 tinh déo ddéng nhit. Pay chinh 12 nhudge diém chinh cla phuong phdp hoi
nude. Vi phudng phip nude, cao su tdi sinh s& ¢6 chit lugng cao hon. Qud trinh khir
lvu huynh theo phuong phdp trung hoa bing nude d6i vdi cao su dd duge loai vai va
1i€n hanh trong ndi hai ditng ¢6 cdnh khudy v&i mdi trudng 1a chil nhii wong nude -
chat ting dai ¢ 180 + 185°C trong vong 5 + 8 gidf. Hai nude ¢é dp suat dir 1,2MPa &
191"C duge cho viao v ndi hdi. Khi k&t thiic qud trinh khit luu huynh, ngudi ta tich
nude ra khoi cao su tdi sinh trong thitng quay ¢ vé xuyén 15. P dat dén dd 4m
15 = 18%, ngudi ta ép cao su tdi sinh trong mdy nén vit ddy. Sau dd, cao su tdi sinh
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duge sdy trong mdy siy chin khdng hodc bang 14i. Viée xif Iy c¢ hoe GEp theo dé
khtt lwu huynh duge té€n hanh tedng tr nhu trong phuong phip hdi.

Qud trinh tdi sinh cao su theo phuong phdp trung hoa bing nrde, su khudy won
lién tue thic ddy sy trudng nd cta cao su trong chil ting dai. Ngoai ra, néu st dung
chdt tang dai 12 nhya clia cay gd 14 nhon ¢6 chda nhiéu axit tan trong nude, cic soi
vii con sot lai s& bi phin hiy (hiéu qud widng tr khi bd sung clorua kém va canxi).
Nhimg y&€u 18 néi trén déu dnh hudng t1 dén cha't lugng clia cao su i sinh.

Phuong phdp tdi sinh hoan thién nhdt vé mdt k¥ thuit [3 phuong phip nhiét co.
Phuong phdp ndy c¢ho phép ting t6¢ do ding k&€ qud trinh tdi sinh, nhd ¢d khi héa va
tr dodng héa t8i da qud uinh sdn xudt. Phuong phip nhiét ¢ 1am cho qud trinh tdi
sinh dudgc thyc hién lién tue, gidm gid thanh tdi sinh.

Trong quy trinh sdn xudt cao su tdi sinh bing phuung phip nhiét ¢ (hinh 6.22),
cide hat cao su dudge loai vii d€ dat ham lugng Iigng sgi € 2%. Sau dd, nd duge tron
lién e vadi chdt ting dai trong khodng 4 + 12 gidi. Cao su U€p tue dude cho qua mdy
€p truc vit § 140 + 210°C € khir lvu huynh, Tt mdy €p, cao su di khd fvu huynh
dwge G€p tue xd ly irén midy cdn tinh dé duge cao su tdi sinh. Cao su 14 sinh due
sin xudt theo phuong phip nay dong nhit hon va déo hdn cao su téi sinh thu dudc
theo phudng phidp trung hoa bing nudc.

Licn X0 ¢l dd sdng ch¢ ra cdc phuong phdp sén xudt cao su tdi sinh mdi: phitong
phap phin tin va phuang phdp bife xa. Phuong phdp phin tdn duge thue hién biing
cdch nghién cao su dén trang thdi rit nhuyé&n trong mdi rudng nude. Qud trinh dude
tién hanh vdi sy ¢6 mit cia chit khit Ivu huynh va chit hoat dong bé mat ¢ nhi¢t do
40 + 60°C, do d6, ngan chin duge su hinh thanh cic phin tng oxy héa va sif thay doi
ding ké thinh phdn cao su trong thdfi gian tdi sinh. Phuong phiap bie xa (vdi tdc
dung cla tia y) ¢6 thé duge st dung dé tdi sinh cao su trén cd s cao su butyl. Trong
phiting phdp ndy khong can phdi nghién cin thin cao su.

O Lién X0 ch, gid thinh cao su tdi sinh thip hon 4 + 6 1dn gid thanh cuo su tdng
hep. Vi vy, viée sit dung nd d€ thay thé mdt phin hay toin bd cao su trong sin xuit
dé diing bing cao su kT thudt it ¢6 1oi v& mat kinh (€. Vige sit dung cao su tdi sinh
khong chi dem lai g ich kinh t€ ma con dem lai 1gi ich vé mit k¥ thudt nhi ting
vin t6c khudy, gidm tiéu hao ning lugng, gidm d6 co ngdt clia cao su thu dude... Phé
thii kim loai cda qud winh sdn xudt cao su tdi sinh ¢é thé dude dung trong cong
nghi¢p luyén kim den. T vai phé€ lic¢u, ta ¢ thé lim cdic tim cdch nhiét, cdch am,
chat don cho dd gd...

Mt hudng khic d¢ ¢hé bién cao su phé thdi i nghién chiing thinh hat. Cdc hat
cao su ndy ¢6 the duge ché bién thinh nhidu loai vit liéu xdy dung cé cao su chidm
10 + 40% nhu méang bitum - cao su, vit liéu chdng thim, thim I6t, vin wong, vit
licu phi duing hode duge ding @€ sin xuit bao b bén héa hoc va cde muc dich khic.

Mic dit quy m6 tdr s dung ph& (hdi cao su trén thé gidi khd 1dn nhung ngudn du
trit clia ching van ti€p tue ting 1én ding k€. V1 vy, ogudi ta viin con G&p tue tim
ki€m cide hudng tin dung vi ché bi€n mdi.
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D3I vdi cdc phé thii cao su khdng duge sit dung d€ sdn xudl cao su tdi sinh, ¢o
thé dung phuong phiap nhiét phan d¢ thu duge cdc sin phim khdc nhau. Bang cich
nhict phin phé thii cao su @ 400 + 450°C, ta ¢6 thé thu duge didu cao su, mdt chal
duge s dung lam chat ting dai trong sdn xudt cao su va cao su tdi sinh

K&t qud cta qud trinh nhiét phin vo xe & ©© di nghién & 593 + 815°C la
hydrocacbon 16ng (dude st dung nhy nhién liéu), phdn sdn phim rdn ¢6 thé duge sif
dung thay cho md héng dé€ sdn xuat cdc d6 dung cao su ki thudt.

NEu nhiét phin ¢ nhiét do cao (900 + 1200°C) hai giai doan, tir vé xe 010, ta ¢6
th¢ thu dude md héng (chit ¢in thi€t cho cdng nghiép cao su), than ¢oc ¢6 khi ning
hap phu cao, khi vi nguyén liéu cho luyén kim den.

Hi¢n nay, qud trinh nhiét phin phé thdi hitu cd dang thu hit nhiu sy quan tim.
6.4. TINH HINH TAI CHE CTR TREN THE GIGI VA § VIET NAM
6.4.1. Tinh hinh tdi ch& CTR trén thé gidi

¢ nhidu nude phit rién teén thé gidi, hoat dong tdi ch€ va tdi sit dung CTR da
duge quan tim vi mang lai hiéu qua kinh (€ 1dn. Cédc qudc gia nay da xiy dung mot
chidn luge quén 1§ chit thdi rong todn bd hé thdng quan Iy chat thdi. Nam 1989, hé
thdng quin ly nay duge Lién Hiép chau Au chi dao. Vi cong (dc ngan nglra phat
sinh ¢hdt thai, thu hdi va gidm thiéu viéc thai bd duge wu tién thife hién. Thém vao
d6, viée gia ting su hyp tic giffa cdc thanh vién nhim gidm thi€u xuit - nhap khiu
bat hap 1y va cdc hoat dong phdt sinh CTNH ciing dude diy manh.

Cdc nude phdt trién hién nay dang thay ddi 161 sng theo xu hudng st dung cdc
sin phim ¢6 ngudn gde tdi ¢h€ va phdt rién cdc nginh kinh doanh téi ch€ mdi trén
thi truding. Pic diém cda hoat ddng thu hdi va tdi ch€ chat thii § cdc nude nay la da
14 ¢hiie dude cde dich vu ¢Ong ¢dng ¢ trach nhiém diy manh tdi ch€ rdc bing
chinh sdch.

P& gidm thiéu lugng rdc thdi phdt sinh, nudc My dd ¢6 nhitng chinh sdch hé g
cdc hoal dong t@i che va hién dang ¢ ging thi€t 1ap mo6t x& hoi kinh t€ twdn hoan:
¢de nhd sdn xudt phéii x¢ét xem sdan phdm cda minh ¢6 sinh ra {t chat thdi hon khong
vil ¢ie phé liéu ¢6 khi ning tdi ché hay khong.

Nhit Bdn i mdt trong cde qude gia di tién phong trong viéc dp dung cdc cong
nghé tién G&n rong finh vye x 1y CTCN, song song d6 thi Nhit Bdn cling dd phat
rién nhimg ¢ong nghé tién tién nhim tdi ché, i st dung chil thii. Cdc hoat dong
t4i ch€ rdc thai ¢ Nhit Bin duge hd trg bdi hé thong ludt va cdce quy dinh lién quan
A¢n viée quin 1y chat thai, v du: ludt tdi ché v6 hdp vi bao bl duge ban hanh nam
1996, luit idi ché thict bi dién duge ban hanh nam 1998. Theo thong k&, tai Nhit
Bin, nim 19935 ¢6 khodng 50% gidy phé liéu duge thu hdi va tdi ch€, 100% cdc chai
thily tinh va 75% tng lugng vO dd hop kim loai duge thu hdi va tdi ché.

Tai Die, nim 1990 Volkwagen dd khinh thanh mdt nhd mdy tdi sinh xe 6 t6 va
dude chinh phi Duc khuy&n khich thye hién cic bién phdp thu hdi ph& pham,
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Ngoai ra, hoat ddng tdi ché, tdi sit dung CTR cling di vi dang phdt trién rit manh
mé & cdc nudc tién tién nhu Phdp, Ha Lan, Uc, Canada. ..
6.4.2. Tinh hinh tdi ch& CTR tai Viét Nam

Céic hoat dong thu hdi va 1di ché CTR tai nudce ta da ra ddi tr 1au, véi muc dich
mang lai hi€u qud kinh t& va gép phin gidi quyét nhu ciu lao dong cla dit ndc.
Ludt moi trutng ra d3i ddnh didu mdt bude chuyén ddng k& trong c¢dng tac bdo vé
moi trudng § nudce ta, hda nhip vdi xu hudng chung toan thé gidi, hoat déng tdi sinh,
i ch€ chat thai duge quan tAm nhiéu hon va phdt rién manh trong nhitng nam gin
diy, khi hang loat cdc nha may, khu cong nghiép ra ddi, cdc do thi phdt trién manh
trong ti€n trinh ¢dng nghiép héa, hién dai héa dat nude. Tai cdc do thi 1&n, hoat
dong nay cang dién ra manh hon vi ngudn cung ¢ip nguyén liéu rat déi dio.

TP HCM Ia d6 thi 16n nhat cd nudc vi ciing 1a ndi ¢6 rat nhidu co s3 sdn xuit gia
cOng t6 chire thu mua phé liéu, ph& phdm cong nghiép lién quan dé lam nguyén liéu
cho ¢Bng nghé tdi ch&. Ngoai ra, mot s8 co s@ tu nhin ciing tw 3 chic thu gom tdi
ch€ CTR theo hinh thife thd cong va sdn xudt thy phdm. Cidc nginh nghé dic trung
clia cdc ¢d sd tdi ché nay chd y&u tdp trung vao tdi ché nhya, tdi ché gify, tdi ch€
kint loai (sdt, nhém).

Hién Tp. HCM ¢6 khodng 20 cd sG tii ch€ ¢d vdn diu tr 16n hon 1§ VND,
khodng 50 + 100 co s3 ¢6 quy md trung binh, vén ddu tr tir 0,5 + 1 t§ VND va ¢on
hang ngan cd s tdi ché nhd ¢6 von dau nr tir 100 + 300 tiéu.

Cdc cd sd tdi ch€ phé liéu tai TP. HCM niim rdi rdc d ¢4 khu vyc noi thanh 13n
ngoai thanh véi dd moi ngdnh nghé khdc nhau, Céc cd s3 tai ché trong ndi thanh
thudng ¢é quy mo sdn xvit nhd va chii y&u 1a cdc co s3 thi cong d€ tranh dnh hudng
dén mdi truting va dan cv xung quanh. Nhitng ¢d s§ nay thudng két hop vdi nhitng
cof & khdc d€ tao ra mdt sdn phim hoan chinh. Pién hinh 1a céc ¢d 53 tdi ché nhom,
sdt... thudng thu mua ph& liéu rdi sdn xudt cdc sdn phim ban thanh phim (phéi
nhom, phdi sdt) vi bdn cho cdc ¢d s§ sdn xuit khdc d€ tao ra cdc sdn phim cudi
cung. Cdc ¢d sG tdi ch& chdt thdi & ngoai thanh thudng ¢é xu hitdéng sdn xuit ra cdce
sén phdm hoan thi¢n hon nhung it quan tim d&€n moi trudng do vi i ¢d sd thudng
ndm xa khu dan cu, chwa vio khu quin ly tdp trung nén chwa ¢6 sy quin Iy chit ché,
thim chi m6t s& cd s con chua ¢6 gidy phép kinh doanh. Chalt thii phat sinh clia cdc
¢ s¢ ndy c6 nhitng tinh chdt doc hai khdc nhau ma phin 16n cdc cd s§ déu chua
trang bi thi€t bi xif Iy hodic n&u cé thi cling chuta hoan chinh, déi lic khdng hoat ddng
va cho thidi thing vao méi trutsng, gdy dnh hudng nghiém trong dén mdi truting, sitc
khde cua cong nhin va din cr xung quanh, Ngodi ra, cdc ¢d sd con san xuét dai tra
xen k& gilfa cdc nganh nghé véi nhau, gay khé khin cho cde c¢d quan chife niang
trong viée qudn 1y chat théi.

Hién nay, trong hé thong quin Iy CTR cda thanh phd, linh vue tdi ché vin con
dugce xem la mdt hoat dbng kinh t&€ hoan todn doc ldp, vi né ndim trong mot linh vue
tr nhdn ning ddng, nha nwdc van chwa ¢6 hudng diu tr v quin 1y cu thé. Vi vy
nhitng phudng phdp tdi ch€ vin con rdt lac hiu, hiéu sudl khéng cao, diéu kién vé
sinh méi truéng chuta duge dam bdo.
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CAUHOI

1. Tinh hinh tdi ché CTR tai Viét Nam?

2.Y nghia cha téi ch€ CTR?

3. Gidi thiéu t6m tdt mét quy trinh tdi ch€ CTR sinh hoat (vi du nhém, sit thép,
nhua, cao su...).

4. Trinh bay tém tdt mdt phudng dn tdi ché ddi vdi mot loai CTR v6 ¢ (vi du
quing pirit thi¢u két, bun dé do sdn xudt nhdm 1ir quing boxit, xi tr cdng nghé
nhing k€m néng, bun xi ma...). Phin tich tinh khd thi ¢ta phuong dn chon?

5. Trinh bay tém tit mét phuong dn tdi ché d&i vdi mot loai CTR hitu cd (vi du
nhya dudng chua, ¢in dau do sudc rifa thu chd diu thod, cin diu wr bdn chita diu FO,
cao su phé thai, nhya ph& théi...). Phan tich tinh khd thi ca phuong dn chon?
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Chuong 7
CONG NGHE SAN XUAT PHAN HUU CO (COMPOST)
TU RAC PO THI

7.1. TONG QUAN

Céc cong nghé sin xudt phan hitu oo (compost) 1r CTR do thi gdm phan hity ky
khi va hiéu khi. Ban ¢hdt chung ctia hai qud trinh trén 12 sif dung vi sinh vt dé dn
dinh cic thanh phdn hitu ¢6 ¢6 trong CTR @6 thi trude khi st dung hode XU 1§ iép.

Chén lap Nudc thai
(nudc 1f rac)

Khi thai Nang
{bicgas) —- lugng
CTR huu Phan hiy ky khi
co c6 thé . —
phan hiy ~“ CTFI .on d!nij
sinh hoc ". dé cai tao dat
Phan hay Khi thai
higu khi

Phan hdu co

Hinh 7.1. Cdc dong vdt chdt chinh trong xit IV sinft hoo cde chdt hiu co
cey thé phan hiiv sinh hoc trong CTR di thi

7.1.1. Dinh nghia _

Qud trink ché bién phan hitu co'1a qud trinh chuyén hoa cdce thanh phin hitu cd
trong CTR do thi thinh ¢hdt miin &n dinh nhd hoat ddng cla cde vi sinh vt

Phan hite co 1 chdt mitn 8n dinh thu dude tr qud trinh phin hdy cdc chit hitu ed,
khdng chira cic mam bénh, khong 161 cudn ¢oOn trang, ¢ the luu trlr an wan va ¢é
161 cho su phit rién cla ciy rdng
7.1.2, Cic giai doan cd ban trong san xuit phin hitu co

San xuit phan hitu cg tr CTR d6 thi [a qua trinh k€t hgp cda ba giai doan co
bin sau:
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- Ti¢n xutt Iy CTR d6 thi: phdn loai thanh phdn hitu ¢d, nghién tao kich thude
dong chit
- Phiin hiy cdc thanh phan hitu ¢ trong CTR d6 thi
- Chudin bi sdn phim vi tiép thi sdn pham.
7.2. PONG HOC QUA TRINH PHAN HUY SINH HOC CTR HUU €O
7.2.1. Béng hoc qud trinh phan hiy ky khi CTR hitu ¢¢
Tde db quid tinh phan hity ky khi phu thude vao diéu kién mai truting, BE dy
dodn va xdc dinh tdc dd phdn hiy ky khi cia cdc thanh phian hitu ¢ trong CTR d6
thi, dong hoc qué tinh 13 ndi dung ¢ bin ¢an duge hiéu rd. Khi nghién ciu dong
hoc qud trinh chuy€n héa sinh hoc, dic biét 13 qud trinh chuyén hoa ky khi, thudng
stt dung phuong trinh Monod dé thé hién mai quan h¢ gitta ndng do ¢d chit va 1o
dg sinh trudny thure clia vi sinh vit (Monod, 1949):
W= [ (7.1)
K¢+ S
trong do:
1L - 10 dO ting trudng riéng cla vi sinh vt (ngay™)
Wy - WOC dO ting trudng ricng cure dai ctia vi siny vit {_ng'&y'])
S - nfmg do ¢ chit (mol/h)
ks - hiing s& tde dd 1/2 (biing gid i S khi = 1/2p,,4).
Mic du phudng trinh Monod dude sif dung rényg rii trong nghién citu cdce qui trinh
phin huy ky khi (McCarty, 1964, Ghosh va Pohland, 1974, Ripley va Boyle, 1983)
cho nhitng k€t qua pht hgp, nhung phudng tinh nay chi ¢6 gid tri ddi vdi cde hé
thong trong dé cd chdt 1a nhitng ¢hdt ¢6 khd nang hoa tan. T nghién ciiu clia Faire
va Moare (1932) va nghién citu cda Eastman va Ferpuson (1981), Brummeler (1993)
cho thily: d6i vdi cd chit dang rdn. ddng hoe bie mot 1a thich hgp nhat. Phudng trinh
phiin hity ¢d chat theo ddng hoc bic mdt ¢o the bidu dién nhu sau:
dS
dt

r= kS (7.2)

trong dé: k 12 hiing 56 tdc do phin hly.

Mic di phudng trinh ndy duge st dung rong rdi d€ nghién citu qud trinh phan hiy
céie ¢hiit thdi phite tap nhu bin ¢dng thii, phin chit hitu cg cda CTRSH va rom ra
(Eastman va Ferguson, 1981, Pfetfer, 1974, Jewell, 1982), nhung van con nghi vin
fd ndng 40 cd ¢hat S ¢6 thue sy dude xde dinh trong qud trinh nghién cu khonyg.
Nhitng ¢hdt ndy chia mdt phdan chit hoa tan va nhiéu hgp c¢hat cao phin uf nhu
protein, lipid, va xenlulo. Tt ¢d nhitng hgp chit nay ¢d 10edd phin hiy khdc nhau
trong difu kién ky Khi vii hdu h&t déu 13 nhitne thinh phin ¢6 t6¢ 48 phin hiy bi
#1031 han (Noikle vd ¢Ong sy, 198RS, Guher v Zchnder, 1982). Nhitng nghién cltu cg
bin v& ddng hoc qui tinh this phin ¢dc phife ¢hit trong qué trinh phin hiy ky khi
hau nhu khong duce trinh bay . Tée dO qud trinh thiy phin s¢ phy thude vio loal cd
chlt, eid tri pH, nhiét do vi st cd mit cla cde chit te ché (Gujer va Znhnder. 1983).
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Theo nghién c¢ifu cda Pfeffer (1974), ddi vdi qud trinh phan hiy ky khi chdt hitu
cd trong CTRSH dd nghién, giai doan gidi han t&c dd chinh 12 qud trinh thiiy phan
phin xenlulo trong cg chdt vA giai doan nay ¢6 ddng hoc bic nhat.

Pdi v&i ¢d chit di thé nhyu phﬁn chit hitu cd cia CTRSH, véi thanh phﬁn xic dinh,
déng hoc qud trinh phin hiy bdc nhi't dudng nhu 1a dang ddn gidn nhit va hudng
thye € nhdl d€ mo 1 toan bd gud trinh. Tuy nhién, khodng 13+15% cdc hop chit
hitu cd cta cdc ¢o chdt nay bi phin hlly vdi (8¢ dd cao hdn phan chit hitu c¢d con lai,
ciing thco ddng hoc bdc mdt. Phin nay ¢6 thé chita cdc loai duding vi amino axit, vi
t6¢ dd khit cdc hgp chit niay 1dn hon ddng k& so véi xenlulo (Noike va cong su,
1985). Theo Cecche va Alvarez (1991), con mdt phin thit ba nita tdn tai adm cdc
axit béo dé bay hdi hinh thanh trong qud trinh lvu trif chat thdi. Tuy nhién, thinh
phin ndy khong phdi lie ndo ciing ¢4, nén dnh hudng clia ching d&n déng hoc qud
trinh duge bo gua. PE du dodn 8¢ d6 sinh khi (Emcon Associates, 1979; Hoeks,
1983), ¢6 thé gid s ring chit hitu ¢d trong CTRSH dé thi bao gém nhiéu phin.
Phuong trinh biéu dién 8¢ dd khi¥ cd cht trong qud trinh phan hily ky khi phin chat
hitu ¢d cita CTRSH gdm hai hdp chat dudge bidu dién nhu sau:

ds [dS, ds,
—— = —+

—= |=(k,§, +k,S, 73
dt dt dtJ(H 252) (7.3)

Ir=

Nong dd ¢d chidt S va S; néu bidu dién theo ndng dd CTR bay hdi twrdng tng VS,

vi V8- 1

r= (k] VS] + kg.VSQ) (?4)
trong do6: k| v ky - hiing s8 t6c d§ bic mot cla hop chit t va hop chit 2; VS, va
VS, - nOng dd CTR bay hdi duge clia hgp chat 1 va hgp chdt 2 tuong 1ing.

Trong thye (8, ndng dd chdt rin bay hoi VS = VS| + VS, ¢6 thé duge xde dinh
mot cdch gidn tiép biing cdch do lugng khi metan sinh ra. B8i véi mot qud trinh phan
hiy, t0¢ dd khi cdc chat rin bay hoi ¢6 khd ning phan hily sinh hoc hau nhu bing
10¢ do sinh khi metan (Gujer va Zehnder, 1983, Brummeler, 1993) vi qud trinh tao
thanh sinh khéi khong ding ké:

~ To, (7.5)
repg 1 (0e do sinh khi metan.

Ludgng chat rin bay hdi bi phan hily ¢6 thé biéu dién nhu sau:

v
oo SVS) (k.VS) (7.6)
dt

k 1a hiing s8 tdc do clia toan bd qud trinh (ngay"). L&Yy tich phian phudng trinh
rén cho:

In V5,

=—kut (7.7

0

Nhu vy néu biéu dién theo td¢ do sinh khi metan, phuong trinh trén trd thanh:

188



ln(l —-%—)= k.t (7.8)

A4 muax
trong do:
CH,, - lugng t6ng khi metan sinh ra sau thii gian t;
CHymax - lugng khi metan cire dai ¢6 thé tao thanh tir phdn chit hitu ¢d.

Nhu viy, bing cdch do litgng khi CHy sinh ra ¢6 thé xéc dinh tdc d0 phan hay
chdt hitu ¢ mdt cdch dé dang han.

7.2.2. Bdng hoc qua trinh phan hiy hi€u khi CTR hitu c6

Qud trinh chuy€n héa sinh hoc hi€u khi CTR ¢6 thé bidu dién mét cdch téng quat

theo phuong trinh sau:
Vi sinh vat
Chi hits ¢o + Oz + Dinh dudng — - T& bio mdi + Chil hitu ¢ khé phin hiy +
+C09+H20+NH3+SO4 +..+Q

Né&u chit hitu ¢o 6 trong CTR duge bifu didn dudi dang C H,ONy, sir tao thanh

t€ bldo mdi va sunphat khéng ding k&, thanh phan cda vit li€u kho phan huy con lai

duge dic trung bdi C H,O,N, thi lugng oxy c¢dn thil cho qud trinh 6n dinh higu khi

cdc chit hitu ¢d ¢6 kha ning phin hiy sinh hoc cda CTR dé thi ¢6 thé dudge wdc tinh
thco phuong trinh sau:

CiHpO(Ng + 0,5(ny + 25 + 1 — ¢)Oy —
NCyHyOyN, + sCO2 + rH>0 + (d — nx)NH;
trong do:
r=10,5[b - nx - 3(d - nx)]
S=a—-nw
C.HpONy vi CyHO,N, bi¢u dién thanh phin phin tf thuc nghiém ctia chit hitu

cd ban diu va sau khi k&1 thiic qud trinh. N&u qud trinh chuyén héa Xdy ra hoan
toin, phudng trinh biéu di&n co dang nhu sau:

C,H,O.N, + @ib;i."ﬂoz —1C0, + 223

H,0 + dNH,

Trong nhiéu trwding hgp, NHs sinh ra ti qua trinh oxy héa cdc hgp chit hitu co bi
ti€p tyc oxy hda thanh nitrat (qud trinh nitrat héa). Lugng oxy cin thi€l dé oxy hoda
NHj3 thanh nitrat ¢6 thé tinh theo phudng trinh sau:

NH; + 3/2 Oy —> HNO; + H-O
HNO, + 1/2 0; = HNO;

-
NH3 + 205 — H>O + HNO3

Nhu vy, trong qud trinh phan hly sinh hoc hi€u khi, sdn phdm tao thanh khong
c6 mat cua NHz. Hay néi cdch khdc, trong trung hop ndy, td¢ do phan hiy dugce xdc
dinh theo lugng chit hitu ¢d cdn lai theo thdi gian phan hily va dude bi€u dién nhu sau:
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V5
}nVS‘ =-ku _ (7.9)

3]

Vi du 7.1: Xdc dinh fugng oxy can thiét dé€ phian hily hicu khi 1 tdn chdt hitu co.
Gid (hi¢t ring thanh phﬁn chit hitu ¢ ¢in phin hdy ban diu 1a [C4H70-(OHR s,
thanh phan ¢hidt hitu cd con lai 13 [CgH705(0H)3]5, sau qud trinh phin hdy con lai
HYkyg CTR.

Gidi:

1y SO mol ¢iia chdt thii ban dau:

1000
30x12+50x1+25x16

23 SO mol cda chdt thii con lai:

400 _
2x12+20x1+10x6

3) Ty 1& s& mol ban diu va con lai:
123
123

=1.23

n |

4) Tinh cdc hé so:
r=05[b-nx—3(d-nz|=05[50—1x20|=15
s=a-nw=30-1x12=18
5) Khéi lugng oxy cidn cung cip:
05Ny +2s+r—0)=05[1x10+2x18+ 15 - 25| x1,23%x32 =708 kg

7.3. VI SINH VAT VA CAC YEU TO ANH HUGNG PEN QUA TRINH PHAN
HUY CHAT HUU CO

7.3.1. Vi sinh vit

Vi sinh vil thuding duge phian loai dua trén ciu tric t€ bio va chidc niing hoat
déng cia ching thinh (ewcaryores), (aubacteria) va (archaebacteria). Nhom
procaryotic {(aubacteria vi archuebacteria) déng vai (rdo quan trong trong qud trinh
chuyén hoa sinh hoe chit hitu ¢d ¢d trong CTR v dude goi mét cdach don gidn [ vi
khudn. Nhém eucaryotic bao gdm thue vit, ddng vit vi sinh vt nguyén sinh. Nhirng
cucaryotic dong vai rO guan trong trong qud trinh chuyén hoa cde chdt thdi hitu co
goni ¢6: 1- ndm; 2- men va 3- actinomyeetes (khudn tic).

Vi khudn: Vi khudn 12 nhitng t& bao don gidn ¢é dang hinh ¢du, hinh que hodc
dang xodn dc. Vi khuin hinh cdu (cau khuin) ¢6 duding kinh dao dong trong khodng
(,5 + 4um; vi khuan hinh que c¢é chiéu dai dao dong trong khodng 0,5 + 20um va
chiéu rong tir 0,5 + 4um; vi khudn dang xodn &¢ (khuin xodn) ¢d thé dai hon 10um
va rong khodng 0,5pm. Cdc vi khudn nay tdn tai trong tf nhién va dude tim thiy
rong mai trudng hiéu khi va ky khi. Nghién ctu trén nhiéu loai vi khuin khde nhau
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cho thily vi khudn chita khodng 80% nude va 20% chat khd, trong d6 cdc chit hitu cu
chidm 90% v 10% con lai 1a chil vo cu, Cong thite phan i thue nghiém pan ding
dol vidi phan chdt hitu ¢ 12 CsHyNOs, Dya trén cOng thic nay, khodng 339 (theo
khéi Ligng) chat hitu cd 13 cacbon. Cic hop chil tao thanh phin vo ¢o trong t¢ bio vi
khudan ¢dm ed Pa 105 (50% ), CaO (9% ), Na~O (11%), MO (8%), K-O (6%:), va FeaOs
(19, VIt et cde nguyén (0 va hgp chit nay phai 14y iy moi wudng, nén néu thiéu
nhirng hap chiit nay s hyn ché sy phdt rién cla vi khugdn,

Ndm: Ndm duge xem 12 nhom nguycn sinh dong vt da blo, khing quan" hdp v
Ji dudng. Hau hét cie loai ndm co khi niang phit trién trong di¢u kicn do im thiip,
[a diCu kién khdng thich hop cho vi khufn. Thém vao d6, ndm ¢6 thé chiu dudge mdi
ruding ¢ pH khd thdp. Gid tf pH 13i wtu cho hilu hét cde nhém ndm vio khoang 5+ 6
nhung gid i pH cling ¢6 thé dao déng trong khoing 2 + 9. Quad trinh wao ddi chit
cla cde vi sinh vt nay 1 qud tinh hiu khi vi chiing phdt trién thanh nhimg sgi dai
goi L s¢i ndm tao thanh it nhitng t& bao ¢é nhin va ¢ chidu rong thay ddi wrong
khodng tr 4 + 20um. Do nim ¢6 kha ning phin hiy nhiéu hgp chit hitu ¢o trong
nhiing diéu ki¢én moi truding lhay Ao il rgng. nén chiing duge sit dung réng rai
rong ¢ong nghiép dé sin xudt nhidu hotp chdt ¢o gid i nh cde axit hitu o (axit
citric, axit glutamic,...), ¢de chit khang sinh (penicilling griscotulvin) v enzym (cellulase,
protease, amylasc),

Men: Men 1 ndm khong ¢6 dang soi va do 46 ching chi [a ohmyg don bio. MGt
O men ¢6 dang elip vdi kich thude dao ddng trong khodng 8 + lnlm x 3+ 5um, mal
sG men khic ¢o dang hinh ¢idu vai dudsng kinh thay déi tr & = [2um. Trong cdng
nghi¢p. men duge phan loai thinh "men dai” v “men nudi cdy”. Men dai do vi sinh
vill trong tu nhicn sinh ra d¢ thuce hicén cic phidn tng phin hiy chit hitu cd trong quy
trinh dinh duding cia 1€ bio. Men cay 1a men ¢ tr cdc chung vi sinh vit duge phin
Ap va nudi cdy trong didu ki¢n nhan tao nhim thu dudge nhém enzym ¢d tde dung
xue tde cho phdn dng sinh hoa aén mdt loai chit hitu ¢ thuin nhat.

Khudn tia (Arrmom\wre?) Khudn tia 13 nhém vi sinh VAL ¢o tinh chil frung pian
giffa ¥i khudn va nim. Chiing ¢6 hinh dang twing wr nhu ndm nhung vii chidu rong
cUa (& bio chi khocmg 0,5 = LAum. Trong ¢ong nghi¢p. nhdm vi sinh vit nay duge
st dung réng rdi de sdn xudt chal kKhidng sinh.

7.3.2. Cide qud trinh trao doi chat cta vi sinh vat
Cie vi sinh vt di dudng héa hoe ¢6 thd nhom lai theo dang trao ddi ¢chit va nhu
citl oxy phin uf cla ching. Cdc vi sinh vat (o ra niing luong biing cdch vin chuyén
di¢n 10 trung gian cia enzym it chdt cho dién (f dén chit nhin di¢n w bén ngodi
(nhu oxy) dude gol 14 gud trink trao doi chdt hé hdp (respiratory metabolism). Trong
khi d3, ¢ ché& trao doi chdt tén men (fermentative metabolism) khong ¢6 sy tham yla
ctia chit nhin dién ut hén ngoai. Qud trinh I1én men 1a qud tinh 2o ning lugng it
hi¢u qui hdn qud trinh hd hip, do 46 cdc vi sinh vit di duding loai nay ¢6 16e do sinh

rurdng va sdn sinh (¢ bao thip hon so vdi vi sinh vat di dudng trao doi chit theo oo
¢h¢ ho hilp.
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Khi oxy phin ttf dugc st dung lam chat nhidn dién (& trong qud trinh trao ddi chilt
hd hap, thi qud trinh nay dudc goi la qud trinh hé hdp hiéu khi (aerobic respiration).
Cac vi sinh vat phu thudc vio qud trinh hd hdp hi€u khi d€ dat duge nhu ciu ning
lugng chi ¢é thé tdn tai khi chiing dudc cung cidp oxy phin tit, goi 1a vi sinh vdr hiéu
khi bdt budc (obligate aerobic). Cdc chit vo cd bi oxy héa chiing han nhu nitrat va
Sunfat cé thé déng vai trd chat nhan dién uf d&i v6i mot sd loai vi sinh vat hd hip
trong dicu kién khéng ¢4 oxy phin tit. Trong linh vifc ¢dng nghé moi trudng, cdc qud
trinh st dung cdc loai vi sinh vt nay thudng dudgc goi 1a qua trinh thiéu khi (anoxy ¢).

Cdc vi sinh vit sdn sinh niing lugng bling qué trinh 1én men va chi ¢é thé tdn tai
trong di¢u kién moi trudng khéng cé oxy duge goi 1a vi sinh vat ky khi bdt budc
(obligate anaerobic). Bén canh d6 con ¢d mdt nhém vi sinh vit khdc ¢d thé phit
trién trong ¢4 didu kién cé hodc khong ¢6 oxy phin t& duge goi 13 vi sinh var ky khi
iy tién (facultative anaerobes). Cic vi sinh vat tity tién ¢ thé duge phan loai thinh
hai nhém dya trén khad niing trao ddi chit clia ching. Nhitng vi sinh vat ky khi tuy
tién ¢6 thé chuyén tr qud trinh trao ddi chat theo ¢d ché len men sang dang trao d6i
chit theo ¢d ch&€ ho hip hi€u khi, thy theo sy ¢é mit clia oxy phin tir. Cdc vi sinh vit
ky khi chiu dudge diéu kién hi€u khi (aerotolerant anaerbobes) c¢6 ¢o ché trao doi chat
{&n men hoan toan nhung khd tro khi ¢6 mét oxy phin ti.

Bang 7.1. Cdc chdt nhin dién (¥ trong cdc phan (¢ng cla vi sinh vat

T

‘ Moi truting Chitl nhin dién uk Qua (rinh

- Hiéu khi Oxy, Oz : Trao d8i chat hiu khi :

‘ Ky khi Nitrat, NO7 Kh nitrat |
Sunphat, SO4” Khit Sunphat

‘ Khi Cacbonic, CO; Metan héa |

Nguon: Tchobanoglous va céng sy, 1993.

7.3.3. Nhu cAu dinh dudng cho sy phdt trién cda vi sinh vat

D€ ¢6 thé i sinh va hoat ddng mdt cdch hdp 1y, vi sinh vt cdn ¢6 ngudn ning
luong: cacbon d€ téng hdp t& bao mdi va cdc nguyén 8 vo cd (chdt dinh dudng) nhy
nits (N1), photpho (P), lvu huynh (8), canxi (Ca) vd magié (Mg). Cdc chat dinh
dudng hitu co cling cdn thi€t d€ téng hop € bao.

1. Nguon cachon va nang lugng

Hai ngudn cacbon thong dung nhit d6i vdi mé € bio 1a cacbon hitu cd va CO-.
Nhitng vi sinh vit st dung ngudn cacbon hitu c¢ dé tao thinh md t& bao dugc goi la
vi sinh vat di dudng (heterotrophs). Cdc vi sinh vit st dung ngudn cacbon tit CO;
duge goi 12 vi sinh tw duding (aurotrophs). Su chuyén hoa CO- thinh mé & bao hitu
¢d 12 qua trinh khi doi héi phii cung cAp thém nidng lugng. Do d6 cdc vi sinh vat g
dudng ti¢u 16n nhi¢u ning lgng cho qud trinh tdng hgp hon so vdi vi sinh vl di
dugdng. Day chinh 1a nguyén nhin khién cho t6c dé sinh trudng cua vi sinh vit w
dudng thusng thip hon.
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Ning lugng ¢dn thict dé t6ng hop & bao ¢6 thé dude cung ¢ip tr dnh sdng mit
trd1 hode tr phdn tng oxy hda hda hoc. Cdc vi sinh vat ¢6 thé st dung dnh sdng mit
i 1am ngudn niang lugng duge goi 1a vi sinh vit quang dudng (photrophs). Cdc vi
sinhi vt quang dudng ¢G thé 1 vi sinh vt di dudng (vi khuin chuyén héa luu huynh)
hodc cde vi sinh vt oy dudng (tdo va vi khuéin quang hgp). Cdc vi sinh vit 13y ning
lugng tr cde phan itng hda hoe duge goi la chemotrophs, Cling gidng nhu vi sinh vat
quang dudng, chemotrophs cling gdm hai loai: di dudng héa hoc (nguyén sinh dong
vit, nim va hdu hét cac vi khuidn) va dudng hoa hoc (vi khuin nitrat héa). Cde vi
sinh vat oy dudng héa hoc thu ndng lugng (¥ qud trinh oxy héa cac hgp chit vo cd
nhu ammonia, nitrit va cic hgp chat chifa luu huynh. Cde vi sinh vat di dudng héa
hoc thudng thu niang lugng tir qud trinh oxy héa cde hdp chat hitu o, Sur phan loai vi
sinh vt theo ngudn ndng lugng va cacbon ctia t& bao duge trinh bay trong bang 7.2.

Bang 7.2. Phiin loai vi sinh vAt theo ngudn cacbon va ngudn ning lugng

Loal Ngudn ning lugng Ngudn cachon
P Ty dudng
i Quang wr dudng Anh sdng mat trini COa
- Ty duding héa hoc Phiin itng oxy hda khit chit vé co COn
D1 dudng
|- Di duding héa hoc Phin tng oxy héa khit chat hitu co Cachon hitu ¢o
: - Quang di dudng Anh sd ng mat trdi Cacbon hitu cd

Nguén: Tehobanoglous va céng sy, 1993.

2. Nhu cdu dinh dubng va cdc yéu (6 anh hung dén su phat trién cia vi sinh vit

Cidce chit dinh dudng khéng phdi 1 ngudn cacbon hay ning lugng ¢6 thd 12 thanh
phin tte ¢h€ sy 10ng hep va phit rién cda t& bao vi sinh vat. Cde chit dinh dudng vo
cd ¢ bin cin thit cho vi sinh vt bao gdm nitd (N), luu huynh (S), photpho (P), kali
(K, magi¢ (Mg), canxi (Ca), sit (Fe), natri (Na) va clo (Cl). Cidc chit dinh dudng it
quan trong han bao g("\)m k€m (Zn), mangan {(Mn), molyden {(Mo), selen (S¢), Coban
(Co), dong (Cu), Niken (Ni) vi tungsten (W),

Bén canh cdc chit dinh duding vo cd, mot s8 loai vi sinh vit cling ¢in cung ¢ip
¢de chal dinh dudng hitu ¢o. Mdc db nhu ¢du dinh dudng ciia cde vi sinh vat khic
nhau s& khidc nhau nhung cdc ¢hdt dinh dudng hitu ¢d ¢6 thé phin lam ba loai chinh
nhu sauw; |- amino axit; 2- purin va pyrimidin, v3 3- vitamin.

3. Su dinh dudng cia vi sinh vat va cdc qud trinh chuyén héa sinh hoc

Muc dich chinh ¢iia hdu hét cdc qud trinh sinh hoc 1a chuyén hoa cde chit hitu co
¢ rong chat thdi thanh ¢dc sdn phim cudi bén vitng. Nhu vy, dé thue hién ducic
di¢u nay, cic vi sinh vat di dudng s¢ déng vai trd quan trong hiang diu vi ching sd
dung cdc hgp chat hitu cd lam ngudn cung cidp cacbon va nidng lugng. Phin hitu ¢g
cia CTRSH ¢6 chita mat lugng thich hgp cdc ¢hat dinh dudng (ca hitu ¢d va vo ¢d)
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can thi€t cho qud trinh chuyén hda sinh hoc ctia chat thii. Tuy nhién, d&i vdi mot s§
CTR & khu thudng mai, lugng dinh dudng sdn c6 khdng dd nén can bd sung dinh
dudng thich hgp dé vi sinh vat ¢6 thé sinh trudng va phan hily chat thai hitu co.

7.3.4. Biéu kién mdi trogng

Nhitng diéu kién mdi trudng: nhiét d6 va pH cé 4nh hudng quan trong dén sy
sdng va sinh trudng ciia vi sinh vat. N6i chung, qud trinh phat tri€n t8i wu cla vi sinh
vit chi xdy ra trong mdt khodng dao dong hep cia nhiét d6 va pH, mac dii ching
vin ¢6 thé tdn tai trong khoang gidi han rong hon nhiéu. Nhiét do thap hon nhiét do
t6i vu & dnh hudng ding ké dén tde d6 sinh trudng cda vi sinh vat hon 1a nhiét dd
16n hon gia tri 161 vu. K&t qud nghién ctiu cho thdy ring t6¢c dd sinh trudng cla vi
sinh Vit s& ting 1én gip 361 khi nhiét d6 ting 1&én mbi 10°C cho d€n khi dat nhiét 4o
01 wu. Theo khodng nhiét dé ma vi sinh vit ¢ thé hoat déng 5t nhit cé thé phin
loai ching thanh psychrophilic, meosphilic vé thermophilic (vi sinh vdr wa lanh, va
dm va chiu nhiét). Khodng nhiét do thich hgp cho tirng loai vi sinh vit nay duge trinh
bay trong bang 7.3.

Bang 7.3. Khodng nhiét do cla cdc nhém vi sinh vit

o Nhiét do
Loai vi sinh vit . -
Khodng dao dfng Toi1 vy
Psychrophilic -10+ 30 15
Mcsophilic 40 + 50 35
Thermophilic 45+ 175 55

Nguon: Tchobanoglous va céng su, 1993.

Néng do ion hydro, bi€u dién dudi dang pH, 3 yéu & khéng quan trong ddi vdi
sy phat trién c¢tia vi sinh vat néu dao dong trong khodng pH = 6 + 9. Thang thudng,
gid tri pH 181 vu dé€ vi sinh vt phét rién dao ddng trong khodng 6.5 + 7,5. Tuy nhién
khi pH 16n hon 9,0 hodc thip hdn 4.5 cdc phan tit axit yéu hodc bazd yéu cé thé
khu&ch tdn vao t€ bao dé dang hon cdc ion hydro vi hydroxyt. do dé 1am thay doi
pH va phd hiy t€ bio.

B0 dm 1a mdt yéu 18 moi trudng quan trong khdc dnh hutdng dén sy sinh trudng
c¢lia vi sinh vat, B6 4m cla chit thii hitn ¢d cin chuyén héa sinh hoc phai dude x4c
dinh trudc, dic bi€t l1a trong trudng hgp lam phin compost theo quy trinh khd. Trong
nhiéu trudng hgp cin bd sung nude d€ dat dude dé hoat tinh clia vi sinh vit. B6 4m
131 vu cla qud trinh lam phan compost hi€u khi dao déng trong khodng 50 + 60%.
Né&u do Am gidm xudng dudi 40%, 16¢ d6 clia qud trinh s& bi cham lai.

Qui trinh chuyén héa sinh hoc cht thdi hitu ¢¢ doi hdi hé thdng sinh hoc tdn tai d
trang thdi cin biing dong hoc. PE thi€t 1ap va duy tri can biing ddng hoc, moi trudng
phii khong chia cdce kim loai ning, ammonia, cdc hgp chit cia lvu huynh va cdc
thinh phan doc tinh khdc & ndng d6 t5i han.
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7.4, CONG NGHE KY KHI
7.4.1. Pinh nghia qud trinh phan hiy ki khi

Phin hiy ki khi 14 qua trinh phan hiy chit hitu cd trong m6i trudng khéng c6 oxy
& diéu kién nhiét 43 tir 30 + 65°C. Sin phdm cla qua trinh phan hiy ki khi 13 khi
sinh hoc (CO; va CHy). Khi CHy ¢6 thé thu gom va sl dung nhv mdt ngudn nhién
liéu sinh hoc va blun di duge 6n dinh v€ mit sinh hoc, ¢6 thé sit dung nhu ngudn bd
sung dinh dudng cho cdy tréng.

7.4.2. Qua trinh phan hiy ky khi

Qua trinh chuyé€n héa cdc chdt hitu co cia CTRSH dudgi diéu kién ky khi x4y ra
theo ba budc. Budc thi nhat 1a quad trinh thdy phin cdc hgp chdt ¢6 phan tf lwong
I6n thanh nhitag hgp chit thich hdp ding 1am ngudn ning lugng va md t€ bao. Bude
thit hai 12 qué trinh chuyé€n héa cdc hgp chdl sinh ra tit bude mot thianh cac hgp chat
¢6 phan tf lugng thdp hon xdc dinh. Bude thit ba 12 qud trinh chuyén héa cdc hop
¢halt trung gian thanh cdc sén phdm cudi don gidn hon, chd y&u 1a khi metan (CHy)
va khi cacbonic (CO»).

Trong qud trinh phan hiy ky khi, nhiéu loai vi sinh vat ky khi ciing tham gia qué
trinh chuy&n héa phdn chat hitu cd cda CTR thanh san phim cudi bén vitng. Mot
nhom vi sinh vit cé nhiém vy thiy phén cdc hgp chdt hitu ¢d cao phéan tir va lipid
thanh cdc¢ thanh phan xay dung cdu tric nhy axit béo, monosacharic, amino axit va
cde hgp chdt lién quan. Nhom vi sinh vat ky khi thit hai duge goi 12 nonmetanogentic
(gdm cdc vi sinh vat ky khi tily tién vA vi sinh vat ky khi bt budc) 1én men cdc sin
pham di c¢it mach cia nhém mot thanh cdc axit hitu co don gidn ma chd yéu la
acetic axit. Nhom vi sinh vt tha ba chuyén héa hydro va acetic axit thanh khi metan
vd CO,. Vi sinh vit metan héa chi ¢é thé sit dung mdt s§ cd chit nhit dinh dé
chuyén héa thinh metan nhr CO; + Ha, fomat, axetat, metanol, metylamin va CO.
Cdc phuong trinh chuyén héa x4y ra nhu sau:

4H, + CO» — CHy + 2H,0
4HCOOH — CHy + 3C0; + 2H,0
CH3COOH —> CHy + CO,

4CH;0H —» 3CH4 + CO; + 2H,0

4(CH3)3N + 6 HyO — 9CH, + 3CO; + 4NH;
4CO + 2H,0 — CH, + 3CO;

Mot cdch t6ng qudt, qué trinh chuyén héa ky khi phin hitu ¢d ¢6 trong CTRSH ¢
thé mé ta bing phuong trinh sau:

CaHpONgSe + (da— b —2¢ +3d + 2e) HO - 1/8 (4a + b - 2¢ —~ 3d — 2e) CHy+

+ 1/8 (4a - b + 2¢ +3d — 2¢) CO; + dNH» + eH,»S
Ba giai doan clia qud trinh phin hdy ky khi dudc trinh bay tom tit 3 bdng 7.4

195



Bang 7.4. Cic giai doan ctia qud trinh phin hiy ky khi

o Giai doan 1 ; Giai doan 2 Giai doan 3
Tén giai doan
Thiiy phin Axit hoa Acetale hda Metan héa
Puting phic . . )
) o 5 . s Amino axit, axit
Cidc chitban div | tap, protein, Pudng don gian - "1 Acctale
o = hifu cd
chdl béo i
o . Vi khuin axit Vikhuin axetat | Vi khuin
Vi sinh vit ) . .
hia hoa metan hda
. 2 Butng ddn Aming axit, axit
San phim Dong Axetal
l gian hitu ¢o
Khi sinh ra COQ COQ, Hg COZ, NH4, Hg CO:, NH4

Vi'du 7.2: Udc tinh tOng lugng khi trén mdt khdi lugng CTR theo 1y thuyét ¢6 thé
sinh ra dudi diéu kién phian hity ky khi tai BCL hgp v& sinh. Biét riing ¢Ong thitc hoa
hoc ca phin chit hitu cd d& phin hiy sinh hoc 13 CgoHogOxgN.

Gidi:

1} Phuong trinh phdn @ng phin hiy ky khi CTR hitu ca:

CooloaO3sN + 18,25 HyO = 31,875 CHy + 28,125C0» + NH;

1436 328.,5 510 1237,5 17
2) S6 mol metan va COs sinh ra do phin hiy hoan toan 1kg CTR:
Metan: & =(},0222 kmol
1436x16
CO, 1237,5 =0,0196 kmol

1436x 44
3) Thanh phin khi sinh hoc:
0,0222

Metan: - =53 11%
0,0222+0,0196
C
COax: 0.0196 = 46,89%
0,0222+0,0196

4) Thé tich khi sinh hoc § diéu kién chuin:
(0,0222 + 0,0196) x 22,4 = 0,936 m’/kg

7.4.3. Quy trinh ¢6ng nghé ky khi

S¢ d6 quy trinh xif 1y CTR dé thi téng qudt theo cong nghé ky khi trinh bay wén
hinh 7.2, Cdc hé thdng dé tién hanh qud trinh phan hdy ky khi (con goi 1a qué trinh
1én men hay qud trinh metan héa) Ia cdc b€ phin dng kin dé kiém sodt qua trinh ky
khi va thu gom toan b lugng khi sinh hoc sinh ra. Sdn lugng khi sinh hoc phu thuge
vio thanh phan chit thdi va diéu kién trong bé phin itng.
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Rac db thi

'

Phéan leai

Chat hifu co | Bin hilu co, chat thai ndng nghiép
Y
Phan hiy ky khi  |——-—p Biogas

- Cai tao dat

Y » Bén rudng néu duge chap nhan

Chén 18P g |
U hi&u khi dé chuyén
™ thanh phan bén hitu co

Hinh 7.2. So d6 qud trinh xa Iy rdc d6 thi bdng cOng nghe phan ity ky khi
7.4.4. Phan loai céng nghé

Cic dang cong nghé phan hily ky khi ric d6 thi c6 thé phan loai nhu sau:

Theo mbi truong phdn wng: Qud trinh phan hiy ki khi dugc chia thanh phan hiy ki
khi kho va phin hdy ki khi u6t. Phdn hdy ki khi kho 13 qué trinh phin hdy ki khi ma
vit liéu ddu vdo ¢6 do &m 60 + 65%, phin hiy ki khi uét la qua trinh phin huy ki khi
ma vit liéu ddu vao ¢6 dé 4m 85 + 90%.

- Udt: rdce d6 thi § dang huyén phu véi lugng nude cung ¢dp nhiim pha loang réc
dénty 16 10 + 15% TS,

- Khé: ham lugng ‘TS trong rac phan hiy khodng 20 + 40%.

Theo ché d6 cap liéu

- M¢é: hé thong hoat dong gidn doan theo mé

- Lién tye: hé thdng lam viée lién tuc

Theo phin doan phdn ing .

- M{t giai dogn: todn b qud trinh phan hiy xdy ra trong mdt thing phan ing

- Da giai dogn: todn bd qud trinh xdy ra ¢ nhiu thing phdn dng mic ndi tiép theo
mot hodc cd hai ché d6 sau:

+ Giai doan axit héa va metan héa duge tich riéng vdi muc dich lam gia ting
hi€u qua, tinh 8n dinh va khd nang kiém sodt.

+ Vin hanh & cdc nhiét d§ khdc nhau: trung binh va nhiét dd cao.

Thuc t& ngudi ta thudng thi€t k€ va van hanh bé phan tng phin hidy ky khi theo
mdt giai doan hodc hai giai doan. Trong thi€t k€ hai giai doan, giai doan mdt gém
qud trinh thdy phin va axit héa (khodng 1 + 3 ngdy), giai doan hai gdm qua trinh
acetate héa va metan héa. Uu va nhuge di€m cda phén hiy ki khi theo mét giai doan
va hai giai doan dugce trinh bay trong bang 7.5.
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Bang 7.5. Uu nhuge diém cla cdng nghé san xuat phin ky khi
theo mét va hai giai doan

Mgt giai doan Hai giai doan
Uu diém | - Chi phi diu tu thip - Hé thdng 6n dinh
- K§ thudt viin hanh cao - C6 th& 181 wu héa theo timg giai doan.

- St dung thdsi gian luu va (h¢ tich hicu qua
- Diét vi khuan gay bénh 181 (pH thap &
gial doan 1)

Nhugc - Khéng thé t0i uu héa hé thdng | - Chi phi ddu tr cao
di¢m - pH khong &n dinh - K¥ thuft vin hianh phdc tap

- Tinh &n dinh ctia h¢ théng thip

Theo loai nguyén li¢u diu vao:

- Phan hiy két hop vdi phin ddng vdt: thanh phin hitu cd trong rac dd thi duge
rdn véi phan ddng vat va phin hily k&t hgp vdi nhau. Qua trinh niy cdi thién ty 1é
C/N va san lugng khi sinh ra.

- Chi phan hity rde dé thi: thanh phan nguyén lidu ban ddu chi ¢6 thinh phin hitu
cd ¢ta rde do6 thi duge tao huyén phi vdi dich 16ng.

Ciéc dang b€ phdn ttng dudgc diing ohiéu nhd't trén quy md cong nghiép 1a bé phfm
dng mot giai doan. Hién nay, cdc thi€t k&€ bé phin ng dang nay dang dudc ning cip
d¢ ddp ng cdc yéu ciu ngay cang gia ting cta thi trting.

Cdc hé thong hai hay nhidu giai doan bt diu déng vai trd quan trong trong U 1y
rac cong nghiép ciing vdi rdc hitu ¢d va cin d6 vé sinh an toan cao.

Cic hé théng mé ¢d cdc cdi tién rod rét han. Co hdi 4p dung hé théng ndy cao tai
cdc qubc gia dang phdt trién vi sudt dau te thap.

Trén thue t& khé ¢6 st so sdnh mot cdch toan dién gifta cdc hé thong vdi nhau do
vin dé quan trong nhat khi lwa chon ¢6ng nghé 13 sud't ddu t ban diu vi ¢in chi€m
duge thién cdm cia ¢ong ddng.

7.4.5. Cac y€u td vat 1y va héa hgc dnh hudng dén qua trinh phan hiy ki khi

Ty 1é C/N. Ty 1& C/N 161 uu trong qud trinh phin hiy ky khi khodng 20 + 30 : 1. 3
muc d6 ty 1& thap hdn, nitd s& thita va sinh ra khi NHs, gy ra mai khai. C mic ty 1¢
cao hon sy phin hity xdy ra chim.,

PH. Sin luong khi sinh hoc (biogas) sinh ra tif qud trinh phin huy ky khi dat 131 da
khi gid tri pH clia vat liéu ctia hé thdng niim trong khodng 6 = 7 (6,5 = 7.5). Gid tri
pH dnh huSng dén thdi gian phin hdy cda cda CTR vt liéu. pH clda méi truding phdi
duge khdng ché€ sao cho khdng nhd hon 6,2 bdi vi khi d6 vi khudn sinh metan bi (¢
ch& hoat dong. Tai thdi di¢m ban diu clla qud trinh [én men, s& lugng 1dn cdc axit
hitu co dugc tao thanh va c¢d thé 1am cho gid tri pH cGa hdn hop gidm xudng dudi 5,
diéu nay s& lam han ch& qud trinh phan hiy. Qud trinh phin hiy s& tiép tuc va lugng
NHj tao thianh s& gia ting do sy phdn hiy cla nitd, gid tri pH ¢6 thé ting 1én trén 8.
Khi sdn ltgng khi metan tao thianh on dinh, gid tri pH trong khodng 7,2 + 8,2.
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Nhidt dé. Vi sinh vat metan héa s& khdéng hoat ddng duge khi nhiét d6 qud cao
hay qud thadp. Khi nhiét d6 gidm xudng dudi 10°C, san lugng khi sinh hoc (biogas)
tao thinh hiu nhu khong ding k€. Hai khodng nhiét d§ 181 wu cho qud trinh phin
hay ky khi:

- Giai doan nhiét dj trung binh: nhiét dd dao d6ng trong khodng 20 + 40°C, 151 uu
30 + 35"C.

- Giai doan hiéu nhiét: nhiét d6 181 vu trong khodng 50 + 65°C.

7.4.6. Cac quy trinh cdng nghé dic trung

I. Cong nghé udt mét giai doan

P3Ji vdi hé thdng hoat dong theo ¢dng nghé udt mdt giai doan, rdc duge chuyén
sang dang huyén phl ¢6 khodng 10% chdt rin bing cdch pha lodng vdi nudc. H¢
thdng hoat dong vai sy phin hily hodc k&t hgp phin hdy giita rdc dd thi vdi cédc
nguyén liéu lodng hon nhu bin 1 ¢dng rinh hodc phan dong vit. Thiy tinh va dd
dudgc yéu cdu loai bé nhim ngin ngira kha nang tich tu nhanh cda cdc chit nay dudi
ddy bé phdn wng. Sau khi qué trinh phan hily, biin 16ng phai duge yéu cau ép dé 1y
lai dich 16ng (¢d thé tuin hoan trd lai cho ddu vae) va tao ra chiat rdn d3 phén hdy
¢6 d6 dm thap d¢ xu 1y Gép.

a) Bdc rrung ky thudt

Cdc wu v nhuge diém chinh vé mit k¥ thudt cia ¢6ng nghé udt mot giai doan
nhu sau:

Uu diém:

- Cong nghé dn dinh di dugce thd nghiém vi vAn hanh trong nhiéu thip ky.

- Tinh ddng nhit clia rdc hitu ¢d sau khi d@ qua nghi¢n thdy Iyc va pha lodng, dat
ham lgng TS nhd hon 15%, cho phép dp dung bé phan ng dang khudy trdn hoan toan.

Nhuge dicm:

- Chélt thdi cin dude tién x¥ 1y 18t nhim ddm bdo dd dbéng nhdt va loai bo cdc
chit & nhiém thdi rin dang thd hodic chat thdi cd ddc tinh cao tif rdc dd thi.

- D81 vdi rde khong duge phin loai tai ngudn ¢dn ¢6 cdc bude tién xit 1y nhu sau:
sang, nghién thiy lue, tuyén ndi.

- Cin gidm thi€u cdc thanh phin ning vi ching ¢6 thé gdy hu hdng hé thing
khui'y va bom ciing nhu gidm thi€u céc chit tao bot gy dnh hudng dén hiéu sudt
clia qud trinh tdch khi (kioga) sinh hoc.

- Khd ndng bi tic dong thay luc.

b) Pdc trung sinh hoc

Ty lugng khi sinh hoc thu duge trén ' thyc & khodng 170 + 320Nm’ CHuy/kg VS
(lyong dng ty 1€ gidam VS 1a 40% + 75%) tity thudc vao nhiét dd moi trudng va loal
chit thai. TY lugng khi sinh hoc thu dudgc ti¥ chit thdi Jam vudn thdp hon so vdi cdc
thanh phdn CTR hitu ¢¢ Khde nhu thye pham, do ¢6 ham lugng lignin cao hdn.
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Tai Iugng hitu cd thé tich ddm bdo qué trinh phén hdy sinh hoc bén viing trong
diéu kién hi€u nhiét di v6i rdc dude phin loai ¢o hoc 13 9,7kg VS/m'/ngay; d6i vdi
rac duge phin loai tai ngudn la 6kg VSfm3fng21y; dsi voi chat thai tr nganh cong
nghiép ché bi€n néng sdn ¢ ty 16 C/N 16n hon 20 thi tdi lugng trén cd thé dat tham
chi trong diéu kién nhiét d¢ binh thudng.

Ham luong TKN cao giy dc ché quéd trinh metan hda, gid tri ngudng ndng 46
NH4" khodng 3g/l. Thudng ham lugng TKN trong chat thdi duge phan loai cd hoc
khodng 14g TKN/kg TS va thyc pham khodng 20g TKN/kg TS. Ham lugng NH;" ¢6
thé duy tri & mite 3g// trong dung dich 1én men bing cdch sit dung hdp Iy nudc pha
lodng. Tuy nhién trong mdt sé trudng hgp dic biét, ching han nhy chat thdi tir
nganh ché bi€n néng sdn vdi ty 18 C/N nhd hon 20 va ¢6 khodng 60% VS dé
phin hiy sinh hoc thi him lugng NH4* cidn duy tri thdp hon va khéng thé dp
dung hé théng wdt mdt giai doan., '

Ham luong axit béo trong thuc phim théi ciing 4nh hudng dén qui trinh metan hda.

¢) Cic vdn dé kinh té, moi trudmg

Khi xit Iy CTR theo ¢dng nghé udt mot giai doan, hdn hdp dudi dang buin duge
nap vio cdc bé phan Ung thi Igi ich 16n vé mat kinh t€ 12 ¢ thé sir dung cédc thiét bi
ré tién nhy bom va dudng Sng. Tuy nhién, néu so vdi hé thdng kho thi chi phi bé
phin tng, thi€t bi khi¥ nudc va tién xi 1y lai cao hon. Xét tdng thé, mitc diu wr cla
hé théng St mot giai doan va khd mot giai doan hodn toan nhu nhau.

Nhuge diém cla hé théng la khdng thu hdi duge hoan toin khi sinh hoc do mét
phin chat hitu ¢d bi loai chng vdi cdc chit tao bot hodc § dang cdc thanh phin ning
nim phia dudi ddy bé phan dng.

M4t nhuge di€m nita cida hé théng 13 sif dung qud nhi€u nudce, thudng khodng
Im¥tdn CTR, |am ting chi phi sit dung nudc cling nhu chi phi ddu o va xid 1y
nude thdi.

Bang 7.6. Téng quan vé dac tinh clia cdng nghé wét mot giai doan

TT | Tiéu chi Uu diém Nhuge diém
1 |- K¥ thudt - Phét irién tir qué trinh da - Podn mach
dudc nghién ciru ky - Céc chittao vang/bot va chdt ning

ldng xudng ddy bé phdn ung
- Tién xit 1y phtc tap

2 | -Sinhhoc | -Phalodng chit giy tc ch€ |- Tudng d6inhay cdm vé tdi lugng
, bing nudc do cdc chat gdy itc ché ¢6 kha ning

lan truyén nhanh trong bé phan tng
- MAL VS theo cdc chit trd

3 | -Kinht&€va | - Thift bi xi¥ 1y vi vén - Tiéu thu nhiéu nudc

- N o~ . 3 N . W 9 - - - o
mé1 trudng | chuyén bin re (bu lai d91 ho1 | - Tigu thu nidng Iwvgng cao do phii
thi&€1 bi tién xi 1y va thé tich gia nhiét thé tich 16n
ciia bé phdn ¢ng 16n)
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d) M{t vai hé théng hién dang dp dung trén thuc t& X

COng ngh€ udt lién e mot giai doan cda EcoTec d3 duge 4p dung tai nha mdy
X% 1y chat thai sinh hoc v6i cong suit 6.500 tin/nam & Bottrop, Bifc tir nim 1995 vdi
cong sudt 30.000 t&n/ndm; nhd mdy c¢6 cOng sudt 17.000 tdn/nim & Shilou, Trung
Qudc. Ngoai ra cdn ¢6 mdt dy 4n xdy dyng nha may c6 cong suit 14.000 tin/nim &
Bangkok.

Chdat thai hity cg

Nghién s¢ bd Bén chia —
_ _ | B& phan dng ky khi
Téch kim loai RDF lam mot giat doan
nhign ligu (Nhigt d6: 35°C
CZ?S n?]' hoi Thdi gian luu:
| d6ttheo 15-20 nga
Sang quay nguyén ly lo 98y)
ling
Bé digt khudn
B4 chudn bj nguyén Bdm (70°C trong
Nudc Weuphdning | ] Tusn vong 30 phuit
hodn kh(
blogas Phan
Cé&c chét trg cho myc B8 chia |—bon
dich
)]
khufly tron s
Khif nudc  |—=Mii

Nuéc thai
Hinh 7.3. S0 d6 cOny nghé wot lidn tue mét giai doan do Eco Technology JVV OY phit trién

Chat thdi dd duge phan loai tai ngudn duge van chuyén dén nhid mdy va chuyén
qua cdng doan nghién sd bd, phin loai tif tinh trudc khi phan loai bing tréng quay.
Chat thdi chdy dudc hay con goi 1a nhién liéu thu héi tif réc (RDF) dugc tich ra va
chuyén dén ndi hoi d5t theo cong nghé 1idng soi. Céc chat hitu cd con lai dude
chuyén dé&n bé chuin bi nguyén liéu phan Ung. Tai ddy, cdc chit ndy tao thanh dich
iéng véi 15% TS bing cdch tron vdi nude. Cde tap chét riin dudc loai bd va nguyén
li¢u duge bom d€n bé phidn ng sinh hoc ky khi.

Hé thdng gém hai hay nhiéu diy chuyén hoat déng song song. Qud trinh phin
hily bdt ddu d nhiét d§ 35°C vdi thdi gian luu tir 15 = 20 ngdy (cong nghé phian hiy
ky khi hi€u nhiét & 55°C cling ¢6 thé 4p dung duge cho hé théng niy). Quy mé cilia
hé thdng ¢4 thé 18n d&n 5.000m”. Khi sinh hoc sinh ra s& dudc tudn hoan lai mdt phin
dé tao bot khi lam khudy trén vit lidu trong b€ phin @ng. Huyén phi tao ra duge diét
khudn ¢ 70°C trong vong 30 phiit nhim dim bio an toan khi bén cho dit néng nghiép.
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2. Cong nghé khé mét giai doan

a) Pdc trung ky thudt

Ham lugng TS 181 uu trong cdce chit rin 18n men trong hé thdng sif dung cong
ngh¢ khd mdt giai doan khodng 20 + 40%, vdéi ric ¢é ham lugng TS > 50% can phdi
pha lodng. Nude duge thém vao t8i thi€u d€ tao sy can bing nhiét toan dién, rit hitu
ich cho hoat ddng & ché do hiéu nhiét.

Hé¢ thdng khd khdc biét so vdi hé thdng udt v&é ban chat vit Iy cda cdc chat
[én men.

Qud trinh vAn chuyén, nap chdt lén men ¢ thé thue hién nhd bing tdi, tryc vit
hofic bom chuyén dung ¢é ¢ong sudt I6n. Cdc thi€t bi nay dit hon so vdi bom s
dung trong hé thdng u6t. Ngoai ra, cdc thi€t bi nay phéi dii manh d€ ¢6 thi® vin
chuyén duge dd, thly tinh, gd ma khong gy ra bt ¢ cdn trd nao.

Hé thdng tién x& 1y chi ¢dn dp dung d€ loai cdc chat rdn ¢6 kich thude lon hon
40mm, vi du nhif sang quay hodc hé thdng nghién doi vdi chat thii hitu cd duge phan
loai tai ngudn. Dang thi€t bi phdn ung st dung 1a ki€u dong chdy ndt (plug-flow) ddn
gian vé mit k¥ thudt va khong cdn phdi ¢6 thiét bi khudy tron ¢d hoe bén trong thicl
bi phan ttng.

Nhuge diém chinh clia qud trinh khd 13 khong ¢6 khi niing phin bd déu va xoay
vong vi sinh vit cling nhu chdong qud tdi va qud trinh axit héa. Cic vin d¢ trén di
duge gidi quy€t trong hé thdng Dranco biing xoay vong nude ri ¢6 pha trdn vai nude
sach theo ¥ 1€ 6:1. Hé thdng nay cho phép xi¥ Iy rat hidu quad d61 vdi cdc chat thai
¢O him lugng TS trong khodag 20 + 50%.

Hé théng Kompogas ciing tuong t nhu hé théng Dranco nhung st dung 6ng nim
ngang. Vdi hé thdng nay, him lugng TS trong chit cin 1én men dude hiéu chinh
wrong khodng 23%.

Hé thdng Valorga khdc véi hé thong dang tron ding 1a sit dung Khi sinh ra dé
khudy trén, Khi sinh ra dudge bam vao ddy b€ vdi dp sudt cao mdi 15 phat. Ham
Jugng TS can duge duy te trong hé thdng Valorga khong qud 20%.

Do cic han ché vé mit cd khi, thiét bi phdn ting Kompogas thuting duce thiét ke,
thi cOng vdi cong sudt ¢ dinh va dé thay d6i ¢ong sut nhidu thiét bi phin tng véi
cOng sudt tr 15.000 T/ndm 161 25.000 T/nim dudc xAy dung d€ vin hanh song song.

D61 véi hé thdng Dranco va Valorga, mic di ¢6 thé thay ddi duge cong suat
nhung cdc thi€t bi phin ting thudng ¢6 (hé tich khéng qud 3.300m3 va chidu cao
khong qud 25m.

b) Ddc trung sinh hoc

H¢ thdng khd mdt giai doan ¢d tdi lugng hitu ¢d cao hon so véi hé théng udt do
khong bi dnh hudng bdi cdc chit gay e ché tir qud trinh axit héa hodc metan héa.

Céc nghién cfu cho thdy khong xdy ra hién twgng e ché bdi C trong didu kién ky
khi hi¢u nhiét vdi chat thdi ¢6 1y 1& C/N 18n hon 20 d6i vdi hé théng Dranco. Diéu
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niy ¢6 thé giai thich duge do lrgng NH,4" sinh ra it hon va di€u kién khudy twdn kém
hon so vdi hé thong uét.

Ty lugng sinh bioga trong cd ba hé thong trén nim trong khodng 9ONm™/T, chit
thdi 1am vudn tudi tdi 150Nm™/T, thye phdm thdi twoi trong khodng 210 =+ 300Nm’
CH4/T VS vdi mic phan hiy VS trong khodng 50-+70%.

Ty lugng bioga sinh ra trong hé théng khd cao hon hé théng udt ¢6 thé gidi thich
dugc do cic chit dé phan hiy sinh hoc khong bi mit di theo cdc chil tao vang/bot
hodc ling xudng dudi bé phin tng.

HE thong Valorga tai Tiburd - Ha Lan ¢ tdi lugng 1.000T chat thai hitu co
tuai/tudn/2 b phin wng ¢6 dung tich m3i bé 3.000m* va hoat dong & 40°C, 3i lugng
nay wdng dudng vdi Skg VS/mjfngily dbi vai hé thdng udt.

H¢ thdng Dranco tai Brecht-Bi, 1di lwgng ¢6 thé dat tdi 15kg VS/m/ngay. K&t
qud dat duge trong trudng hgp 35% TS, thdi gian lvu 14 ngly va 65% luong VS bi
phin hdy. Nhin chung, tdi lugng clia hé thdng Dranco ¢d thé duy tri déu din & muc
[2kg VS/m/ngay hay gdp dbi téi lrgng cla hé thdng udt.

¢} Cdc vdn dé kinh t&, méi truong

Cic khic biét vé mat kinh 1€ bao gém ¢d chi phi ddu wr va vAn hanh gita hé
thdng kho va udt khang nhiéu.

Tuy nhién vé khia canh mdi trudng, su khic biél gitta hé thdng khd va w6t rat ro
rét. Hé thong khd sif dung nude it hon hé théng udt 10 1dn va do vy Jugng nude thii
cin X1 Iy s& it hdn hé thdng udt nhiéu lan.

Uu di€m khdc clia hé thdng kho 13 kha ning van hinh 3 didu kién hi€u nhiét cao,
do viy khd nang dim bdo v¢ sinh d61 vdi sdn phdm cao hon va thdi gian phin hdy
nhanh hdn.

Bang 7.7. Tong quan vé mot s¢ dic trng cda cdng nghé khé mét giai doan

TT Ticu chi Uv diém ~ Nhude difm
] Ky thuit Khong ¢6 ciic b phin truy&n Ch{a’i’[ thai vdt (<20% TS) khong
ddng bén trong hé phan dng thé xif 1y riéng bi&t (phdi rdn

Manh (khéng cin phii loai hd v@i chdl thdikhd han)
chat trag)
Khéng bi dodn mach

2 Sinh hoc Lugng VS milt trong qud trinh Khd niing pha lodng chi't gay 1fc
tién xt 1y it ch€ bing nude thip
Tdl lugng hitu cd cao
Kha nang lan truyén cdc chal dc 5
ché bi han ch& ':
3 Kinh (& vi | Chi phi tifn x{t 1§ ré va th€ tich  § Cic thi€t bi luu 1 va van |
moi trudng | b& phdn ¥ng nhd chuy&n chAt thdi y&u clu cong
Kha ning ti¢t triing hodn win sudt 1on

S& dyng rit it nudc
Nhu ciu nhiét it
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d) M3t vai hé théng dang dp dung trén thuc 1€

Cong nghé DRANCO 12 cong nghé phan hily ky khi chat thdi hitu co theo cong
nghé kho - lién tyuc mot giai doan hién duge dp dung tai bdn nha mdy quy md cdng
nghiép & chau Au vdi cdng suat tir 11.000 d&n 35.000 tdin/nam. Tai Brecht - mién
Bic nude Bi ¢6 nha mdy cdng sudt 12.000 tAn/nim. Mot hé thdng khic dp dung
cong nghé nay vdi quy md pilot ciing duge xay dung tai Ghent, Bi v8i ¢cOng suat it
ly 700 tdn/ndm. Nha mdy nay dugc xay dung nhu 1a du 4n trinh dién vé cong nghé
va khong c6 hiéu qua kinh t€ khi hoat ddng J cong suat nhd.

Chat thai hitu ¢o duge
phén logi tai nguén

l

Phan loai bing tay
Nghién —m| May phat dién = Dién
l I Nhigt
Sang phan loai * 1~ 1 Tao hdi nusge
I
* Bé phan '
ing sinh :
Bé phan loai tif tinh hoe ky |
|
1 -
+ L On dinh
l ’ ! TN 1 higu khi
BE dinh lugng —| Maytron e~ - | ‘
(Trdn v6i nusc »1 va bom [
tai st d Polyme £
ai s dung) va nugc P Phan
t Humotex
Nudc tuan hoan Y

Nudc thai di x iy ti€p

Hinh 7.4, S0 d6 cong nghé khé - lién tuc mot giai doan do hing DRANCO, Bi phdt trién

Cha' thdi hitu cg di duge phin loai tai ngudn dude phin loai bang tay hay xé nhd
trude khi chuyén dén sang phan loai dé tich cdc vat chit 16n. Thiét bi phin loai tir
tinh loai bd cdc mdnh kim loai va nguyén ligu sau dé duge trdn vdi nudc tdi st dung
tif qué trinh. Nguyén liéu duge bom dén dinh cla phin ¢ng sinh hoc ky khi ¢6 dung -
tich 808m”,

Hé thdng DRANCO bao gdm mot giai doan ky khi hi€u nhiét (hoat ddng & nhiét
dé 50 + 58°C, thdi gian luu ka 20 ngdy, 5% lugng chat thdi trong bé phan dng duge
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I3y ra hang ngay, khit nude biing may ép dang truc vit d€ thu dudge 55% chat rin.
Nude ri duge tién xit 1y biing cdc hd hifu khi tai ¢chd trude khi thdi d€n tram xu ly
nude thai ¢ thi clda viing. Phin chdt rin véi haim lugng TS khodng 50% dude &n
dinh hi¢u khi trong thdi gian khodng hai tudn theo k§ thuit thdi khi tr ddy. Sdn
phim cudi cing 12 phin Humotex, 1a san pham On dinh, vé sinh, sit dung 3t ¢cho da.
Khodng 7% khi dudge tao ra sif dung cho dot néng bé phén dng.

Thanh phin chit rin tOng s& ctia nguyén liéu bi€n thién khodng 15 + 40%, phu
thude viio cide viit liéu diu vio.

3. Cong nghé da giai doan

ajy Tdng guan

Cong nghé hai hodc da giai doan 1 cong nghé trong doé chit hitu co duge chuyén
thanh khi sinh hoc va cdc chdt vd ¢d On dinh thdng gua cdc phdn @ng sinh héa khong
nhdt thiét phdi xdy ra trong ciing mdt diéu kién. Do vay, qud trinh (3i uu hda ¢Ong
nghé 12 thue hién 181 uu hda timg bude trong todn b diy chuyén cdng nghé nhiim
dam bdo 181 vu ¢d vé (0c¢ d0 phan gng va 1y lugng sinh khi sinh hoc.

Trén thye (€, k¥ thuat hal giai doan thudng dude dp dung, trong do giai doan 1 1a
giat doan thdy phiin xenlulo, giai doan 2 la giai dean acetat hda va metan hoa vl
toc do sinh rudng chim cla quan thé vi sinh. Cdc hé théng dp dung cong nghé hai
gial doan phin biét thi ¢ kha ning ting hoat tinh cia qud trinh mectan hoa thong qua
viéc dp dung bé phdn ng ¢6 luu sinh khoi hodc cdc diéu kién khic. Ciing ¢c6 thé
ting 16c dé thiy phan & giai doan | bing cdch dp dung diéu kién microaerophilic
hoidc cde didu kién khdc. Viée dp dung cdc k¥ thudt rén cho phép gia ting cdc khd
ning thiét k& hé thdng hai giai doan. Pidu nly ¢6 thé 1am ting tinh phiic tap vé mit
k§ thudt cda hé thong nhung bd lai ¢6 thé cho hiéu qud cao.

Trén thue &, vu diém chinh cda cOng nghé hai giai doan khdng phai 13 hiéu suat
chung cao cGa hé thdng md 13 khd ning xi¥ Iy cdc chit thdi ¢6 khd ning gdy mdt bat
on dinh trong cde hé théng mdt giai doan, dic biét 14 rdc ¢dng nghiép, thong qua
viée dat duge tinh dém cao hon, ki€m sodt t8t hon t6¢ d§ nap hodc dong phin hdy
cic loai ¢hdt thii khdc nhau.

b) Hé¢ thong khong luu trit sinh khol

Bic trung k§ thuit: Thi€t k€ don gidn nhat cla hé thdng hai giai dogn 12 mde ndi
ti¢p hai b¢ phdn Wng dang khudy wdn hoan toan. Hé thong nay tuong dudng vai hé
thdng udt mot giai doan. Cic khi ndng khdce 13 mic ndi tiép hai hé thdng dang dong
chay ntt (plug-flow) theo ché dé udt - udt hode kho - khd.

Pic trung sinh hoe: Uu diém ndi bit ¢lia hé théng hai giai doan 13 tinh én dinh
sinh hoce cao va cho phép phin hily rdt nhanh cdc chit hifu ¢d nhu trdi cdy hodc rau.
Tuy nhién, rit nhiéu cdc nghién cfu § cdc quy md khdc nhau cho thiy, hé thdng udt
hai giai doan vi mot giai doan khong khdc biét nhiéu vé mit sinh hoc, nhung hé
thng hai giai doan hifu ich c¢in phdi cé giai doan axit hda va thiy phin khi ¢6 cdc
chit kho phiin hily sinh hoc nhu xenlulo chéng han.
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¢) Hé théng c6 luu trit sinh khoi

Pic trung k§ thuit: DE dim bdo mat do cdc vi khuin metan héa cao va quin
thé vi khudn metan hoa phdt trién nhanh trong giai doan thif hai nhim ting tdc do
vd khd ning chiu sdc vé tdi lugng hitu co hodic cdac chit @c ché ¢6 thé thuc hién
bing hai cdch:

- Phuung phdp thif nhat 12 ting mat d6 vi khuin metan héa bing cach khong phoi
hgp gitra luu thiy e va luu chdt rin. Thi€t k&€ nay chi hiéu qua d6i vdi cdc chit thai
tf nha bép c6 khd ning thiy phin cao hodc chit thai tif cic chg. PE dat duge diéu
nay ¢6 thé sit dung bé phén tng tiép xiic k&t hdp vdi bé ling bén trong hoac st dung
mang loc dé loc dong ra va xoay vong vi khudn vé bé phin tng.

- Phuong phdp thit hai: cho phép tang mat d§ vi khudin trong giai doan 2 14 s
dung cdc vat liéu hd trg qua trinh phdt trién bam dinh. Céng nghé BTA va
Biopercolat dugc phat trién rén k§ thuat ndy. Céng nghé BTA 12 qud trinh ust - U6t
Cha't thdi sau khi duge nghién thily luc va dat 10% TS s& dudge vo khudn va ép. Chat
l6ng dude chuyén sang bé metan hda, banh bin chuyén sang thanh dang sét bing
nudc va thiiy phan trong bé phdn tng dang khudy trén hoan toan trong di€u kién
nhiét dd thudng vdi thdi gian luu thiy luc 2 = 3 ngay.

Gid tri pH dugc duy tri trong khodng 6 + 7 tai bé thliy phin nhd hdi luu nude tir bé
metan héa. Dong ra tit bé thdy phin lai duge ép kht nudc 1an nita va chit 1éng
chuyén vao bé metan héa. V& mit k¥ thuit, hé théng nay khic phuc dude cdc nhuge
di€m trong hé th6ng mdt giai doan nhu dodn mach, tao vdng/bot, ling cdc chit ning
xubng ddy b€ phdn Gng, bé dudng 6ng va mit tr 10% d&n 30% lugng VS.

Nhuge diém duy nhit clia hé thong wdt - udt 1a tinh phic tap vé mit k§ thuat. Hé
thdng nay can phai ¢é bdn bé phan tng dé dat dugc muc tidu ma c¢d thé cin dudc
gidi quyét bing mot bé phén ting.

Hé thong Biopercolat sit dung cling nguyén tic vdi qud trinh BTA, tuy nhién ¢
di€m khdc: giai doan ddu l1a qud trinh kho trong di¢u kién microacrphilic va lién tuc
duge thaim bdi nude d€ ting phan ing 1dng héa. Nudc sau bé phan ¥ng ¢6 ham lugng
COD lén t3i 100g/ dude ¢dp vio bé loc sinh hoc ky khi hoat dong theo ché do dong
chay nit.

Viéc t81 wu héa qud trinh tdch tai giai doan 1 bing k¥ thudt microaerophilic va
giai doan hai biing loc sinh hoc cho phép hé thdng ¢ thdi gian luu thity lue t8i thiéu -
khodng 7 ngay.

Hé thdng Bioperoclat cé nhiéu di€m cai tié€n xét vé phuong dién k§ thuit. Pé
trinh hién tugng tao rinh trong giai doan kho, qud trinh cung c¢dp nude duge thuc
hi¢n qua dia quay ¢6 dd md Imm. Tai bé loc sinh hoc ky khi, h# thdng tao xung thay
lyc theo chiéu ngang cho phép ngiin ¢dn qua trinh tic cdc gid thé va ting cudng kha
ning tiép xte gitta vi khudn vdi thite an. Ngoai ra hé thdng thiy phin khoé cho phép
Joai b6 cdc van dé ndy sinh vdi hé théng ust hodc ust - ust,
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Bic trung sinh hoc: Hé théng hai giai doan vdi ham lugng sinh khéi cao va sinh
trudng dinh bdm cho phép ting sic dé khang chdng lai cdc chat e ché. K&t qud so
sdnh qud trink phin hly chat thii ¢6 kha ning phin hily sinh hoc cao tif nganh ¢hé
bién ndng sdn giita hé thong mot giai doan va hai giai doan cho thdy: hé thdng hai
giai doan ¢6 tai lugng hitu co gdp doi ma khodng bi bit ¢t dnh hudng ndo dén vi
khuin metan hoa.

Hé thdng BTA va Biopercolat cé thé van hanh vdi tdi lugng 10+15kg Van13Ingfly
vdi diéu kién gidm ty lugng phat sinh biogas 20+30% do cédc hat 16n ¢con lai sau qua
trinh thdy phan ¢on chifa nhiéu chdt cao phin tf, ¢6 thé phin hiy sinh hoc khong
dudc cip cho b€ metan hda.

Bang 7.8. Tong quan vé mdt s§ dic tinh cia ¢cdng nghé udt da giai doan

TT | Tiéu chi Uu diém Nhudge diém

1 Ky thuat | Tinh uyén chuyén trong thiél k& Phifc tap

2 Sinh hoc | C6 khd nang ti€p nhan chd thdi khé phan hity | Ty lugng sinh biogas

sinh hoc nhu xenlulo thap (khi cdac chitrin
D31 véi C/N < 20 chi dp dung dugce hé thong | khéng thé metan héa)
¢6 Iwu 1ri¥ sinh khoi

3 | Kinht&va | {tkim loai nang trong sdn phim hitu ¢d thu Suat ddu wlon
| mdi wrudng | dude (khi cic chdlt ran khéng th& mctan hoa)

) Mot vai hé théng dang duce dp dung trén thuc té

- Cong nghé udt lién tye da giai doan do hiing BTA/Carl Bro, Pan Mach phat trién:

Cong nghé udtl lién tuc da giai doan cta BTA di duge dp dung dau tién &
Helsingor, Dan Mach viao nam 1993 véi ¢dng sudt 20.000 tdn/ndm chi ti€p nhin ric
(lr ho gia dinh di duge phin loai tai ngudn,

Chit thdi dd duge phan loai tai ngudn duge vAn chuyén dén sing tip k&t trong
nhi midy. Sau d6 duge chuyén dén mdy xé bao vi mdy nghién thiiy luc. Tai mdy
gehicén thiy lue, chit thdi dudge nghién, loai b6 ¢hat déo va cic chit trd. Sinh khoi
sau khi nghién dude tién xif 1y & nhiét 40 70°C trong vong 1 gics dé diét khuin va
NaOH dude thém vao dé gia ting tdc dd phdn ng trong cdc cdng doan sav. Sinh
khai s& dude tdch 1am hai loai: dich iéng dugce bom dén bé phdn iing sinh hoe ky khi
v huyén phil duge chuyén dén be phin ng thily phin, § dé né chuyén thanh cic axit
hitu ¢, Phin dich 16ng tit bé thity phin duge bom dén b& phan hiy sinh hoc ky khi.

Nha mdy ta0 ra kKhoang 3 iriéu m® khi sinh hoc méi nam, st dung cho tram phdt
di&n va ndi hoi dot khi ¢ gdn nha mdy.

Nha mdy trang bi bd trao ddi nhiét, do dé nhiét duge tao thanh tr qud trinh phén
hiy ¢6 (thé dudc sit dung d€ tang nhiét do chat thai trong cong doan tién x{ 1y.
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Chat thai hitu co da duge
phan loai tai nguén

l

Sang tap két

l

May xé bao
Dong co dét trong N&i hoi
Y f 4
Chéat déo May nghién thiy e
va chdt .g— {(nghién chéat thaiva
tra loai chat déo/ chat tro)
Y
(Chat mgfaﬂ J:jLiIélty khudn & Dich
: > & R L Phan long
70°C trong véng 1 gid ong | Bé phan ung
NaOH dugc thém vao dé gia [~ ™| Tach > sinhhoc
Iél"lg téc df) phén hl:ly) ky khi » Phan khé
F
Y
Thiy phan
l Dich Idng
Chat xo

Hinh 7.5, S di cong nghé ot lién tuc du giui dogn BTA

- Cong nghé udt lién tye da giai doan do hing TBW Biocomp, Pite phdl trién:

Cong nghé udt ién tue da giai doan cia TBW da dudge dp dung tai Thronhofen,
Pite tiY ndm 1996 v@i cong sudt 13.000 tin/ndm va chi 6€p nhin chit thdi hitu co di
dugce phan loai tai ngudn.

Cong nghé TBW 1 ¢Ong ngh¢ k&t hgp gitta phin hiy ky khi va hi€u khi rdc thai.
Chdt thidi hitu ¢ dd duge phan loai tai ngudn dude st dung k&t hop véi chat thii
dng cia cong nghiép ché bién ndng sdn. Chat thdi tai nha mdy duge phin loai thanh
cdc vt ligu thd va chdt hitu ¢d min hon nhd sang dang tdng quay. Cic vit lieu sau dé
dude loai bd cie vat Liéu vo ¢d bing tay, mdy phin loai tit trude khi chuyén sang phan
hiy ti€p. Phan virt lidu thd duge chuyén dén qud trinh ¢hé bién phin ric hi€u khi,
phin vit liéu min hon duge chuyén dén qua trinh phian hiy ky khi.
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Chat thai hiy

!

Trjié't bi. ph,@in thé - Tron vgi anau
phan loai » chuyén sang tao IGp mon
¥
Phan loai ti
Y Péng co dat
Fhan toai T
L4 Khi nude
May nghién i
» BE chua BE phan ung Bé phan 84 chua
ky khi 1 ™ ing ky
(Nhiét d&: 35°C) khi 2
Nudc

Hinh 7.6. S d6 cong nghé it lién tue da giai doan TBW

Qud trinh 4 vit liéu thd dude thire hién theo danb ddnh ludng trong vdng 6 tin,
trong sudt qud trinh ndy ching duge ddo tron mot lan.

Phin hitu ¢d min dude chuyén dén maiy nghién thiy lye tao dung dich ¢6 10%
chdt rin bing nude. Dich 16ng sau d6 duge bom theo mé (vai mé/ngdy) vao bé phin
@ng ky khi 1 hoat dong & nhiét do 35°C vdi thisi gian lun khodng hai tuan. Chat thai
lai diy duge Khudy tron nhd thiét bi khudy dang chin vit. Bun hoat tinh tir ddy cuia
b€ phin ing ky khi 1 dugc chuyén sang ddy clia bé phdn @ng ky khi 2. BE phin Lrn;D
ky khi 2 hoat dong & ch& do hi€u nhiét (55°C) véi thai gian luu cling khodng 2 tvan.
K& thdc win thd 2 ¢6 khodng 60% chit hitu ¢d ban diu s& dugce chuyén thanh biogas.

Su phin chia vit 1y clia hai giai doan tao ra su gia ting san lugng khi. Khodng
25% ning ludgng dudc tao ra tir biogas dude st dung dé ¢&p nhiét cho cdc bé phédn ing
va cdc hoat dong bén trong nha may. M3i m’ biogas tao ra 1,5kW dién va 3kW nhiét.

Chd't thdi sau phin hiy dugce ¢ép d€ loai nude, Phin 16n nudc tao ra duge tdi su
dung dé€ tdn vai phin hite co min ¢ mdy nghi¢n. Phin nudce thiva duge lam sach
bdl‘lg cdc hd lam sach duge thidt k€ sin. Phin bin rin duge trén vai phan hiéu khi
dd on dinh d€ tao sdn phim cdi thién chilt lugng dat.

4. Céng nghé me

a) Tong quan

Trong cdc h¢ thong mé, cdc b€ phan Wng duge nap chit thai mot 1in, sau do si
dudc van hanh qua cdc bude phin hily theo ché do khé vdi 30 + 40% TS.
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V& mit nguyén 1y, hé thng mé cé thé coi nhut mdt hd chdn 14p duge thuc hién
trong thung nhung ty lugng khi sinh hoc sinh ra cao hon tir 50 + 100 1an so v6i bii rdc
trén thuc t€ bdi cde nguyén nhin sau:

- Nudc rf duge tuan hoan lién tuc cho phép phén tdn déu chat dinh dudng, vi sinh
vit cling nhy cdc axit sinh ra.

- Nhiét dd cla rdc trong bé phan ing cao hon nhiét d6 rdc tai cde bii rdc.

Trén thuc té ¢6 hai dang sau dang dugc dp dung.

- Kho - mé (DBD): hé théng mé dudc cung cap vadi thanh phin TS trong khoang
20 + 40%. Trong qud trinh phdﬂ huy, nudc ri thu gom tir b€ phdn dng dudic tuin hoan
rd lai dé duy tri thanh phan d6 4m nhit dinh, phan phdi lai cdc thanh phin hda tan
va vi khuin. Nhuge di€m ca hé thdng nay 13 cdn ¢6 qud trinh tién x¥ 1y nguyén
liéu cho phu hgp.

-U ky khi mé tuin hoan (SEBAC): cOng nghé nay tuong tyf nhu cdng nghe kho -
mé. Tuy nhién, nudc rf tir b€ phdn wng dudc trao d6i gitta mé dd c6 va mé mdi nhim
thiic diy qud trinh khdi dong, ting cudng vi sinh di thich nghi va loai bd cdc axit
béo bay hdi trong bé phdn tng.

b) Pdc rrung kv thudt

M6t van dé k§ thudt doi véi hé Ihong mé 12 kha ning tdc hé thong thu gom nudc
ri phia ddy bé. Vin dé nay ¢o th¢ gidi quyct duge bing cdch gmm thién tac dong
cla qud trinh nén t¢ nhién théng qua ha chiéu cao ctia 1dp rdc xudng con 4m va trfn
Iin rdc vdi cdc vat lidu khéc ¢6 do x6p cao, vi du 1T chat thai dd phan hiy va 0,1T
vun gd v6i 1T chat thai tai.

Vin dé an toan chdy nd khi thdo sin phim ciling cin quan tim.

Hai pha axit héa va metan hoa trong hé thong mé duge xdy ra biét lip. CO ba
dang thiét ké khic nhau:

+ Dang 1. Hé thdng mé mot giai doan: nudc ri duge xoay vong vé phia dinh ciia
bé phén 1ing. Nha may hoat dong quy mbd cdng nghidp dp dung thi€t k&€ nay cho rdc thai
dugie phan loai tai n;,uon véi cOng suit 35.000 T/nam da dmn. thuc hién tai Lelystad, Ha
Lan. Nha may gém nhiéu b€ phdn ting c6 dung tich 480 m * b€, hoat ddng song song.

+ ang 2. Hé thdng mé ludn phien nudc 1ty bé phan fng mdi nap rac wdi ¢6
chita nhi€u axit hitu cg duge chuycn vio bé noi dang xdy ra qué trinh metan hoa, con
nude o tif bé metan héa sé chuyen vi0 b& méi dé diéu chinh pH va bicacbonat. Diéu
nay cling cho phép cung ¢Ap vi sinh vt cho rdc twdi.

+ Dang 3. Lai ghép mé - UASB: trong thi€t ké nay, bé phan ing on dinh duge
thay thé bing bé phdn ¢ng UASB. Tai bé UASB, cic quan thé vi sinh vt dugce tich
lity dugi dang cdc hat ban cho phép xi 1y chal thdi 16ng ¢6 ham lugng axit hifu ¢d cao.
V& hinh thifc, hé théng nay gin tong ty vdi hé thong Biopercolat ¢o tuu sinh khdi.

¢) Bdc trung sinh hoc

Tai nha mdy Biocel & Lelystad, ty lugng biogas sinh ra trung binh 1a 70kg
biogas/tin chat thdi hitu cd duge phin loai tai nguon nhod hon khodng 40% so véi hé
thong mot giai doan lién tuc cho cung loai chat thii. Nguyén nhin chinh 1a do phin
b khang déu nudc ro 1i trong rdc khi xoay vong.
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Tdi lugng hifu co ctia hé thdng Biocel nhin chung khong cao hon so véi hé thdng mot
giai doan lién tuc, khodng 3,6 + 5,1kg VS/m’*ngay tity thudc vao nhiét dd khong khi.

Trong hé thong mé ludn phién, axit hitu cd sinh ra bj chuyén héa nhanh trong bé
On dinh. Do vay, thinh phin va ty lugng sinh biogas khd &n dinh.

d) Cdc vdn dé kinh 1€, moi truing

Do tinh don gidn v€ mit k¥ thudt cda hé théng mé, nén sudt diu tr nhd hon hé
thong mét giai doan lién tuc khodng 40%.

Tuy nhién, nhu cdu sif dung dat cda hé thdng mé 1dn hon so véi hé thdng mot giai
doan lién tuc do chiéu cao ctia bé phdn tng nhé hon nam lan va tai lugng thé tich
nhd hon hai lan.

Chi phi vin hanh h¢ théng mé tuong duong vdi cdc hé théng khic.

7

Bang 7.9. Tdng quan vé& mdt s8 dic trung clia cdng nghé mé

TT | Tiéuchi Uu diém Nhuge diém
1 | Ky thuat Pdn gidn Tdc hé théng ddy thu gom nuée ri
Cén chat thdi cé dd x8p 16n
Nguy cd nd khi thio sdn phim
2 | Sinh hgc o dinh cao Ty lugng sinh biogas thip do tao rinh

Téi lugng hitu cd thé tich nhd

3 | Kinh & va
méi truding

Ré, duge ap dung cho cdc
nudc dang phat triéa
Tiéu thy nude it

Nhu ciu st dung di't cao (twong dudng
vdi (i phidn sinh hoc hiéu khi)

Bang 7.10. Tém tit ¢cdc qud trinh 1Am phin hitu cd ky khi

Qu4 trinh

Qudc gia

Hi¢n trang

MG& td qua trinh

(1)

(2)

(3)

(4)

Composting ky
khi dang mé
ndi tiép nhau

(SEBAC)

My

Thi nghiém

SEBAC 1a qud trinh gém ba giai doan.
Trong giai doan ddu, nguyén ligu di
nghién duge 4 vdi nude rd o twdn hoan
tir thict bi phdn @ng cda giai doan 3 g
giai doan phan hiy cudi. Céc axit bay
hoi va cdc sdn phim ciia qud trinh 1én
men khic tao thanh trong thi€t bi phin
ling giai doan 1 duge chuyén sang thiét
bi phdn @ng giai doan 2 d€ chuyén héa
thanh metan.

Quad trinh
KAMPOGAS

Thuy Sy

Chua phat tricn

KAMPOGAS la qud trinh phin hiy ky
khi mdi dugc 4p dung dé x& 1y chd' thii
rau qud va rdc vudn. Thiét bi phdn Ung
¢6 dang tru (rdon dit thing ding, dudgc
trang bi mdy khudy thiy luc vi dude van
hinh & ndng d0 chdl rin cao trong
khoang nhiét d6 thermophilic
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(1)

{2)

(3)

(4)

Qu4 trinh
DRANCO

Di phét rién

DRANCO duge st dung € chuyén hda
phdn chit hifu o ¢6 trong CTRSH d€ 130
thanh nang lugng va cdc sén pham dang
humus. Qud (rinh phin hiy xdy ra trong
thiét bi phan Wng dong chdy ting thing
ditng khong kh'y trdn co khi. Nudc ro
ri & ddy thi€t bi duge tudn hoan. Thict
bi DRANCO dugc van hinh ¢ ndng 46
chdt rin cao va trong Khodng nhiét dd
mcsophilic,

Qud trinh BTA

bxic

Di phat trién

BTA &i phét trién chi y&u d€ x{ 1y phin
chi't hitu ¢o ¢6 trong CTRSH. Qud trinh
x& Iy BTA bao gdm: (1) xt Iy sd bd chalt
thdi biing phudng phdp cd hoc, nhiét va
phuong phdp héa hoc; (2] phin loai chat
rin sinh hoc hoa tan va khong hoa tan;
(3) thiy phin ky khi cdc CTR c¢6 kha
ning phin hiy sinh hoc; (4) metan héa
chit rin sinh hec hoa tan. Qud winh
metan héa xdy ra ¢ nong do chdl rin
thdp va khodng nhi¢t d6 mesophilic (1én
men Am). Sau khi tdch nude chat rdn
khéng phian hiy vdi ndng dd Ong cdng
khoidng 35% duge dung nhu compost,

Qud trinh
VALOGRA

Phip

P4 phat tricn

Qud trinh VALOGRA bao gdm don vi
phin loai, don vi tao khi metan va don
vi tinh ch&. Thi¢t bi 1&n men ky khi
hoat déng & ndng d6 chit rdn cao vi
rong khodng nhi¢t do 1¢n men dm.
Qud trinh xdo rén chdt hdu cd wrong
thi¢t bi duge thire hién bing cdch win
hodn khi sinh hoc dudi dp sudt ¢ ddy
thi¢tbi phin hiy.

Qud trinh
BIOCELL

Hia Lan

Chua phal tricn

BIOCELL 1a h¢ thong mdé duge phdt
trién @€ xr 1y chat thdi dude phin loai
tai ngudn (nhy rau qud thdi, rdc vudn,...)
va chil thdi ndéng nghiép. ThiCt bi ¢d
dang hinh tru tron, duding kinh 11,25m
vd chidu cao 4,5m. Chit rin ban diu c6
ndng ¢ 30% thu duge bing cich trdn
chdl thii hitu ¢d dd duge phin loai tir mé
! trudc do.
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7.4.6. Khi sinh hoc

Khi sinh hoc 1 sdn phim clia qud trinh phin hiy ki khi cic CTR hitu co. S3n
lugng khi sinh hoc thu dude phu thude vao thanh phén chit thai, khdi lugng chat hitu
¢d va diéu kién trong bé phdn iing. Thanh phin cda khi sinh hoc bi€n ddi nhif sau:

CH,4 55+ 65%
CO, 35 + 45%
N2 0+3%
H, 0+ 1%
H.S 0=+ 1%

CH4 ¢4 nhi€t tri cao nhdt (khodng 9.000kcal/m*); thong thudng, sdn pham khi sinh
hoc ¢6 nhiét tri khodng 4.500 + 6.300kcal/m’.

Cudc khung hodng nang lugng vao nhitng nim 1980 d3 giy ra nhitng 4nh hudng
kinh t€ cho nhiéu quéc gia, dic biét 1a nhitng nudc ngheo phdi 1& thude vao viée
nhdp khau diu va khi d&t. Khi sinh hoc 14 da dudc xem nhif [ ngudn ning lerng
thay th&€. Khi sinh hoc ¢6 thé dudc sif dung trong hd gia dinh nhar: dung dé€ niu an,
cung Cdp nhiét, thdp sdng, va hon thé nira 13 st dung trong cdc cd quan ¢dng s dé
cung ¢dp ning lugng hay dung dé€ phat dién.

1. Thu ko7 ning lugng tir khi sinh hoc

Tur thuc tién cho thay, viée thu hdi khi sinh hoc tif qud trinh phéin hdy ki khi nhim
muc dich thu hoi ning lugng, da dudc dp dung tit 1u d€ thay th€ nhién liéu, than,
ddu, g va gop phin gidi quy€t cdc van dé lién quan dén viéc qudn Iy va hé thong
mang Iudi phan phdi ning Iugng. Mot trong nhifng yeu t0 thuin Igi cho viéc thu hdi
nang lugng khi sinh hoc 12 lugng cha't thdi hitu ¢o cAn thi€t cho qud trinh sédn xudt
sinh hoc rét doi d3o. Gidm nhu cdu s dung g3 trong ring va nhitng nb Iuc trong ciy
rung trong tucng lai.

Dua vao gid tri nhiét niing cua khi sinh hoc (4.500 + 6.300kcal/m”). Hesse (1982)
udc tinh khi ddt hoan chinh 1m® khi sinh hoc ¢6 thé:

Chay mt ddng cd 2HP trong 2 gid;

Cung cdp 1,25kWh dién;

Cung cdp nhiét d€ ndu ba bira in trong 1 ngiy cho nim ngudi;

Cung cap 6h cho 1 béng dén 60W;

Chay 1 tit lanh cOng suit 1m’ khodng 1h;

Chay I mdy 4 cong suit Im* khodng 0,5h;

Vi vay, Im® biogas wrong duong voi 0,4kg dau diesel; 0,6kg xang; hoic 0,8kg than.

Tai Trung Qudc 5,2% dan sO ving néng thén vi tai An D6 0,8% ngudi din
néng thdn st dung khi sinh hoc 1am nhién liéu dot. Khodrg 95% nha mdy sin
xudt khi sinh hoc tai chiu A dang st dung trong gia dinh. Do dé, muc dich sit
dung co bdn cda ho 1a ndu dn va thip sdng, 5% con lai sit dung cho tu lanh, phdt
dién, bom nudc tudi tiéu.

213



Né&u khi sinh hoc vai ham lugng HoS thdp thi khong can phai loai trir H-S ¢ho
muc dich n&u dn va thip sdng. N&u khi sinh hoc duge luu trif va chuyén chd thi H,S
phai dudc loai trir d€ trdnh hién Wwgng in mon,

Vi du 7.3: Tinh lugng Metan thu hdi do phin hiy ky khi phin hitu cd trong CTR
dd thi.

Hiy tinh lugng metan ¢6 thé thu dugce (i 1 tin chat thdi, 1 phin hitu ¢¢ ctia CTR
dd thi, theo cde dit Liéu sau:

1) P8 dm 12 20%

2) Thai gian phin hiy 30 ngay

3) Chit rdn bay hoi: VS =093 TS

4) Chét rén bay hdi c6 ki nang phan hiy sinh hoe: BVS =0,7 VS

5) Hi¢u sudt chuyén hoa cia BVS: 95%

6) Khi sinh ra: 0,5m’ / kgBVS phén hiy

7) Nbiét tri cta khi sinh hoc: 18.600 ki/m’

Gidi:

1) Lugng VS ¢o trong | tin CTR hitu ca:

1 13n x 0,8 x 0,93 = 0,744 tin
2) Lugng BVS phin hiy ¢6 rong 1 tan CTR hitu co:
0.744 tin x 0,7 x 0,95 = 0,495 tan

3) Ludng khi sinh hoc sinh ra do phdn hiy 1 tin CTR hitu ¢d:

0,5m%kg x 0,495.10° = 247,5m’

4) Gid tri ning luong cha Khi sinh hoc sinh ra do phédn hiy 1 tin CTR hitu cd:

18.600k)/ m® x 247,5 = 460.350kJ

2. M§t s6 phuong phdp dé lan tinh khiét sén phim biogas

a) Loat trir CO;

CO, tan tudng dai 8¢ trong nude, do d6 dung thiap rita nude 14 phudng phap don
gidn nhit d¢ loal trir CO; tif khi sinh hoc. Phuong phdp nay cé nhugc di€m la can
lugng nude rat I6n. Gid st khi sinh hoc chi€m 35% CO» va khoi ludng riéng cha COa

ia 1,84ke/m® & diéu kién latm, 20°C thi lugng nudce cin thiét 14 429 lit a& rda Im?
blogus.

CO» la khi axit, ¢6 thé hip phu biing dung dich kiém. Ba loai hda Ll'ldl kiém dung
dé hip phu la: NaOH, Ca(OH)», KOH.

Hai phan dng lién tuc nhau (consecutive) ding dé loai trit CO» biing dung dich
NaOH la:

NaOH + CO> —» N32C03 + H2O
Na,COs + CO5 + H,O = NaHCO3d
NaHCO; k€t tiia vi ¢é thé tdch khoi dung dich.
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CatOH)» (stra vOi) thi phong phii hon va khdng dit tién, do d6 ¢ thé sit dung dé
loai trir CO-.
Ca(OH) + COy = CaCO3{ + H-0

LaCOq k€&t tha va ¢6 thé tdch ra khdi dung dich. Dua vao phudng trinh trén, lkg voi
trong 1m’ nudc ¢6 e loai trir 300 lit CO, hodic 860 lit biogas (gid st CO, chi€m 35%)

b) Loai trie HaS
Na-COj5 hinh thinh trong phuong trinh trén ¢6 thé dung de loal trtr HaS tir khi sinh
hoc, thai gian uep xtc can dd 1on d€ cic phan tng xdy ra.
H>8 + NuyCOy — NaHS + NaHCO;d

Phutang phdp don gidn hon va Kinh 1€ 14 cho 1dp mac sdt (iron filing) hoic oxyt sit
Fe20s trdn véi gb bao (dim bao). Phudng phdp nay goi 13 “rita khi thé”. Phan g
loal e HaS {a:

FC:O} + 3HQS —> F6283 + 3H20
Fex0y 6 thé phuc hdi bing cdch phoi hodc 1am néng FeaSs trong khdng khi
{hodc oxygen) theo phin Gng san diy:
2Fe-0O5 + 30, - 2Fey0q + 383
7.5. CONG NGHE HIEU KHI
7.5.1. Tong quan

Quid trinh G hi&u khi 14 qud 1rinh phén hity sinh hoc higu khi va &n dinh cdc chit

hitu ¢ lmn;: CTR @6 thi (trir nhura, cao su va da thudc) nh(i hoat ddng cua vi sinh

vit. San phim cla qud trinh phan hiiy sinh hoc nay bao gdm CO,, nude, nhiét, chat
mun 6n dinh, khing mang mam bénh vi dudc sit dung lam phin bén cho ciy trdng.

Qud trinh 1 hi€u khi ¢é thé dp dung ddi véi:

I- Ric v

2- CTR 0 tht dd duge phidn loai

3- Hon hop CTR d6 thi

4- K& hap bun thii it qud teinh x@ 1y nude thai.
VSV, dinh dudng, am,

khéng khf
CTR Phan Rac hitu co Phan hiy higu khi a3 han loai
loai > (b thanh phan) ang phan foal
Loai rac

Chat hitu ¢o khéng
dat yéu cau Phan hiu co

Y Y

Taiché&, chan lap

Hinly 7.7. So d6 chung cia qud trinh i hidu ki CTR d6 thi
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7.5.2. Cdc phan ng héa sinh cia qud trinh phan hiy

Qué trinh phin hiiy CTR di&n ra rdt phifc tap, theo nhiéu giai doan va tao nhi€u
san pham trung gian. Vi du, qud trinh phan hiy protein: protein — peptides — amino
axits — hop chit ammonium — nguyén sinh chi't cda vi khuin va N hoac NHs.

P& vdi cacbonhydrat, qud trinh phian hiy xdy ra: cacbonhydrat — dudng don —
axit hitu c¢ — CO; va nguyén sinh chit cda vi khuén.

Nhitng phan tng chuyén hoa sinh héa dién ra trong qua trinh & hi€u khi rat phifc
tap, hién vAn chua duge nghién cifu chi ti&t. Mt cdch tdng quat can cff trén sy bign
thién nhiét d6 ¢6 thé chia qud trinh 4 hiu khi thanh cdc pha sau:

- Pha thich nghi 1a giai doan can thi€t dé vi sinh vat thich nghi v6i mdi trutng mdi.

- Pha tang trudng dic rung bdi sy ting nhiét 46 do qud trinh phin by sinh hoc.

- Pha wa nhiét ta giai doan nhi€t dd ting cac nhat. Pay 1A giai doan 4n dinh chat
thai va tidu diét vi sinh vt gdy bénh hiéu quad nhit. Phin @ng hoa sinh xdy ra trong
# hi€u khi va phin hiy ki khi duge dic trung bdi hai phudng trinh:

COHNS + O, + VSV hi&u khi = CO, + NH; + sédn phdm khdc + ning lugng

COHNS + VSV ky khi = CO; + HS + NH; + CHy + sdn pham khdc + ning lugng

- Pha trudng thanh 13 giai doan gidm nhiét do d€n bang nhiét d6 moi ruding.
Trong pha nay, qud trinh 1&€n men xdy ra chim, thich hgp cho sy hinh thanh chdt keo
miin (qud trinh chuy&n hoa cdc phitc chilt hitu cd thanh chdt min), cdc chat khodng
(sdt, canxi, nitd...) va cudi ching thanh mun. Ngoai ra con xdy ra cdc phdn \ng nitrat
héa, ammonia (sdn phdm phu cda qua trinh 6n dinh chat thdi) bi oxy hdéa sinh hoc
tao thanh nitrit (NO3 ) va cudi ciing thanh nitrat (NO3 ):

NH? + %oz - NO; + 2H* + Hy0

NO; + -;oz - NO;

K&t hop hai phudng trinh trén, qud trinh nitrat hoa dién ra nhu sau:
NH] +20; » NO; + 2H" + H,0
Mait khdc, trong md t€ bao, NH} cling dudc tdng hop véi phdn ¥ng dic trung cho
qud trinh t6ng hgp: '
NH} +4CO; + HCO; + H,0 = CsH;NO; + 50,
Phuong trinh phan ing nitrat hoa t8ng cOng xay ra nhu sau:
22NH + 370, + 4CO3+ HCO; = 21 NO; + CsHNO2 + 20 H2O0 + 42H°
Qui trinh phan hdy hi€u khi CTR bao gdm ba giai doan chinh sau:
+ Giai doan nhiét dd trung binh: kéo dai trong mQt vai ngay,
+ Giai doan nhiét do cao: ¢6 thé kéo dai tit mot vai ngdy dén mot vai thang;
+ Giai doan 1am mdt va &n dinh: kéo dai vai thdng.

216



70

Nhiét d6

2Q
107

Pha thich nghi | Pha ting trudng| Pha ua nhigét | Pha trudng thanh

Thai gian
Hinh 7.8. Bién thién nhiét do trong qud trinh 4 hiéu khi

Trong qud trinh phan hiy hi€u khi, @ng véi titng giai doan 0 khdc nhau cdc loai vi
sinh vit vu th€ ciing khdc nhau. Qué trinh phdn hiy ban diu do cdc vi,sinh vt chiu
nhiét trung binh chi€m wu thé, chiing s& phan hly nhanh chong cdc hdp chat dé phan
hdy sinh hoc. Nhiét do trong qua trinh nay sé gia ting nhanh chéng do nhiét ma cic
vi sinh vAt tao ra. Khi nhiét d6 gia ting trén 40°C, cdc vi sinh vat chiu nhiét trung
binh s& bi thay th€ bdi cdc vi sinh vat hi€u nhiét. Khi nhiét d0 gia ting dén 55°C va
trén nifa, cdc vi sinh vit gy bénh s& bi tiéu diét. Khi nhiét d6 gia ting dén 65°C s&
¢6 rat nhidu loai vi sinh vt bi chét va nhiét 6 nay cling 14 gidi han trén cla qud
trinh phian hiy hiéu khi.

Riéng trong giai doan hi€u nhiét, nhiét d6 cao lam ting qud trinh phin hiy
protein, chit béo va cdc hydrocacbon phite hgp nhy xenlulo va hemixenlulo. Sau giai
doan nay, nhiét dd ¢la qud trinh 4 s& gidm tif t va cdc vi sinh vat chiu nhi€t trung
binh lai chi€m wu thé trong giai doan cudi.

1. Cdc nhém vi sinh vét c6 midt trong qud trinh i phin rdc

Vi khudn c6 dang hinh que, hinh cdu hay hinh xodn, nhiéu loai c¢é khé ning ty di
chuyén. Khi bdt ddu cda qud trinh U phan rdc, cdc vi khudn chiu nhiét trung binh
chi€m wu th€. Khi nhiét do gia ting trén 40°C, cic vi khudn hi€u nhiét sé ti€p qudn.
Trong giai doan nay, khudn hinh que s& chi€ém uu th€ vé s6 lugng. Khi qud trinh 0
phéan rdc duge lam mét, vi khuin chiu nhiét trung binh lai chi€m wu thé.

Xa khudn c6 vai trd quan trong trong viéc phin hily cdc chat hitu ¢d phifc tap nhv
xenlulo, lignin, chitin va protein trong qud trinb G rdc. Enzym cia chiing cho phép xa
khuin phan hiy héa hoc cdc manh vun nhu thin cdy, vo cay hodc tap chit. Mt vai
loai xudt hién trong giai doan chiu nhiét trung binh, nhitng loai khic dong vai tro
quan trong trong giai doan [Am mdt va dn dinh.

Ndm ¢6 vai rd quan wong trong viée phdn hily cdc mdnh vun, tao cho céc vi
khuén ti€p tuc qué trinh phian hiy hét cdc xenlulo con lai. Cdc loai ndm ¢ 53 higng
1¢n trong c4 hai giai doan: nhiét d6 trung binh va nhiét ¢ cao. Hau hét nam sdng &
16p bén ngoai clia dong G khi nhiét 49 cao.

Péng vat nguyén sinh dudge Gm thiy & trong nude ri rdc cia déng G nhung cé vai
tr& khd nho trong phdin hiy phin rc.
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Trung roi duge tim thily trong nudc ri rdc cda ddng §. Chiing in cac hop chal hitu
¢d, vi khuan va naim,

2. Cdc yéu té dnh hudng dén qui trinh phin hiy hiéu khf

Vin (3¢ phan hiy chit hitu cd trong qud trinh G phaa chiu dnh hudng bdi nhiéu
yéu t0 nhu nhiét do, pH, vi sinh vit, oxygen, chit hitu ¢d, dd 4m, ty 1&¢ C/N vi ciu
trdc chat thai.

a) Cidc yéu 16 v ly

Cdc y&u 16 vat ly ¢6 dnh hudng dén qud trinh G gdm:

- Nhigt dd

Nhiét trong khoi d 12 sdn phdm phy ciia st phan hiy cic hdp chdt hitu ¢ bdi vi
sinh vat, phy thude vao kich thuge cia dong i, d6 am, khang khi va ty 1& C/N, mic
dG x40 udn va nhiét dd mdi trudng Xung quanh,

Cdu tric

\

Boxép |, DO xdp > Di”z‘j’;ja”g »| pH Khéi lugng,

Iy “ Thé tich

y

Trd luc

h
Trao ddi khi

Néng dé
COx/ O

T

Nhigt dé,
| hoat tinh V3V

A AA

Hinh 7.9, Nhitng yéu 15 dnh hudng dén qud trinh i phin

Nhi€t do trong h¢ thong t khong hoan toan ddng nhdt trong suét qua trinh G, phu
thude vao lugng nhigt tao ra bdi cde vi sinh vt va thi€t k€ cla hé thdng.

Nhi¢t d0 la mdt y&u to quan trong 4nh hudng dén hoat tinh ciia vi sinh vit trong
qud trinh ¢hé& bi€n phan hitu cd va cling 1 mot trong cic thong s§ gidm sdt va didu
khién qud trinh G CTR. Trong ludng 1, nhiét &6 cin duy trd 1a 55 + 65°C, vi & nhiét
dd ndy, qud trinh ¢h€ bi€n phin vin hicu qud vd mim bénh bi tiéu diét. Khi nhiél
do ting trén ngudng ndy sé e ch& hoat ddng cla vi sinh vat. G nhiét d6 thip hon,
phin hitu ¢o khong dat tiéu chudn vé mam bénh.
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Nhiét do trong ludng 0 ¢6 thé diéu chinh biing nhi¢u c¢dch khic nhau nhu hiéu
chinh 8¢ do théi khi va do &m, ¢b ldp khoi G v6i mdi trudng bén ngodi bing cich
che phu hyp ly.

-Pd im

PO im (nrde) 13 mot yéu t& can thiét cho hoat ddng cia vi sinh vit trong qud
trinh ch& bi€n phén hitu ¢d. Vi nude ¢in thi€t cho qud trinh hoa tan cht dinh dudng
vio nguyén sinh ¢hit cta t€ bio.

B3 Am 13 wu cho qud trinh G phan CTR nim trong khodng 50 + 60%. Cic vi sinh
vit déng val tro quyu dinh trong qud trinh phin huy CTR thudng tip trung tal Idp
nude moéng trén bé mit cia phin CTR N€u dd 4m qud nhd (< 30%) s& han ché
hoat dong cia vi sinh vit, cdn khi d§ &m qud [dn (> 65%) thi qua trinh phan hay s€
chim lai, s¢ chuyén sang c¢hé& dd phan hity ky khi vi qud trinh théi khi bi cdn trd do
hién tudng bit kin cdc khe rdng khong cho khong khi di qua, gdy mii hoi, ro ri chit
dinh de(fl"lé v lan truyén vi sinh vat gdy bénh.

P& dm anh hlf(iné dé&n sy thay déi nhiét dd trong qud tr mh U vi nude ¢6 nhiét dung
riéng cao han @t cd cde vit liéu khdc.

Trong trudng hop dé Am cta khoi i thip, ¢6 thé diéu chinh biing cdch thém nudc
vio. Con khi dd Am cao khdi G cao ¢d thé diéu chinh bing cdch trén vdi vat ligu don
¢ dO Am thadp hon nh: mat cwa, rom ra..

Théng lhmim, dd 4m cla phin bic, bun vil phan dong viit thudng cao hon gid tr
161 wu, do d6 cin bo sung cdc chit phu gia dé ;Dlam dd dm dén gid tri ¢in thiet. Do
vidi hé théng sin xudt phdn hitu ¢d lién tyc, do Am ¢6 thé khdng ché bing cdch win
holn sin phim phin hitu ¢d nhu hinh 7.10.

Khi thai

*

Cac chét hilu ¢o Hon hop QUA TRINH

$a&n phdm phan

ust, Xe, Se [ %, Sm o U P:AN ™ hiuco, xp, St

Khéng khi

Tuan hean

xr Sr

Hinh 7.10. Sor diy hé thong sdn xudt phin higu co lién tuc

X - ting kRAT higng wot cia co chdt lam phdan hivu co nap ligu trong 1 ngay; xp - tong
k6T hiomg wot cia sin phdm phan hitu co trong 1 ngay; x, - t0ng khoi lugng wit cia
stin phdm phdn hitu cof tudn hoan trong 1 ngéy! x, - téng khOT wong wot cia hdn hop
vét liéu lam phdn hitu co trong 1 ngay, S, - han luomg chdt rén cta co chdr tam
phdn hitu co, %, S, - ham heong chdt rdn cia sdn phdm phéin hitu co va phan tudn
hodn, e Sy - ham lwong chdt rdn clia hdn hop trude khi lam phdn, %0; Ry- 13 12 tuiin
hoan tinh theo khidt long ot ciia sdn phdm tudn hodn va khdt luong udt ciia co chdt
tam phan hdu co; Ry - 18 18 twdn hodn tinh theo khiSi lugng khod ciia san phdn tudn
hecin va kRt Twong khé cia chdt fam phdn hitu co
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Nhu vy, 8ng khéi lugng wét cia hdn hgp:
Xm = X¢ + X,
Phin chit rin cfia hdn hop 1am phan:

Smxm = Scxc + Sexr

hay Sm(Xe + X0} = Sexe + Srxr
Ty 1& tuén hoan theo khdi lugng U6t
R, = 2r
X

<

T (7.12) va (7.13) ¢é:

Rw - Sl]'l - SL'
Sr _Srn
Ty 1€ tuin hoan kho
S.x
R - rr
‘ S X,
Thay (7.12) vao (7.15) ta dudgc:
SS—’“~1
Ry=—=
1_Sm
S

(7.10})

(7.11)
(7.12)

(7.13)

(7.14)

(7.15)

(7.16)

Vi'dy 7.4. Tinh lugng sdn phim phin hitu ¢d ¢6 d§ 4m 20% phai wén hoan dé
hén hgp 1am phén hitu co dat d6 dm 181 wu 1a 60%. Biét ring nguyén lidu sif dung la
bun va triu ¢6 ham lugng chat rdn 1an Wugt 1a 10% va 50%, dude phdi trdn theo ty 18

khdi lugng kho 1a 1:5

Gidi:

- Ham lugng chdt rdn cla cd chat:
Se=1-07=0,3

- Ham lugng chét rdn trong hdn hop lam phéin:
Sm=1-06=04

- Ham lugng chat rdn trong sdn phdm phan:
S;=1-0,2=0.,8

- Ty 1€ tudn hoan tinh theo khoi lugng udt:
S, -S, 0,4-0,3

= = 20,25
S,-S,, 0,8-0,4

W

- N&u sit dung 6kg cd chit khd, khdi lugng co chi't udt tudng dng 1a:

6
— =20kg
0.3 s
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- Khdi lugng san phdm phan hitu c¢d tudn hodn 1a:

X, =0,25x. =025 x 20 = 5kg

* Kich thudc hat:

Kich thudc hat dnh hudng 16n dén tée do phin hdy. Qua trinh phdn hdy hi€u khi
xdy ra trén bé mit hat, hat ¢¢ kich thudc nhd s& ¢ 1éng dién tich bé mit 16n nén s&
ting su Gé€p xiic vai oxy, gia ting vin (3c phian hiy. Tuy nhién, néu kich thudc hat
qud nhd va chit lam han ch& sy luu thong khi trong dong 4, diéu nay sé lam gidm
oXy cin thi€t cho cdc vi sinh vit trong dong U va gidm mdc db hoat dong ctia vi sinh
vit. Ngudgce lai, hat ¢6 kich thude qua 16n s <6 db X8p cao va tao ra cde rinh khi lam
cho su phin bd khi khong déu, khdng ¢é 1gi cho qud trinh ché€ bién phin hitu co.

Puting kinh hat t8i wu cho qud trinh ch€ bi€n khodng 3 + 50mm. Kich thudc hat
ti wu ¢6 thé dat duge bling nhidu cdch nhy ¢dt, nghién va sang vit liéu thod ban dau,
CTR d0 thi va CTR ¢6ng nghiép phdi dude nghién dén kich thude thich hgp trude khi
Jam phan. Phin bic, biin va phin ddng vit thudng ¢ kich thudc hat min, thich hgp
cho qud trinh phin hay sinh hoc.

* PO rong (X8p):

PO réng ctia khdi vat liéu G 1@ mot y&u t§ quan trong trong qud trinh ché bien
phin hitu co. PO rdog t6i vu s& thay ddi ty theo loai vat liéu ¢h& bi€n phan. Thong
thudng, do rdng dé qué trinh ché bién dién ra 6t khodng 35 + 60%, 101 wu 1 32 + 36%.

D0 réng cda CTR dnh hudng true ti€p dén qud trinh cung cdp oxy can thict cho sy
trao J31 chat, ho hap ciia cdc vi sinh vat hi€u khi va sy oxy héa cdc phin tf hitu cd
hicn dién trong 16p vt liéu 4. DO rdng thip s& han ché sy vin chuyén oxy, nén han
ché& sy giai phong nhiét va lam ting nhiét d6 trong khai 4. Nguge lai, do rbng cao ¢6
th€ diin tdi nhi¢t 0 trong khdi i thip, mam bénh khdng bi ti€u diét.

D6 rdng ¢o thé duge dicu chinh bing cdch sit dung vat li¢u tao ciu tric véi 1y 1€
trdn hop ly.

* Kich thudc va hinh dang ctia hé thdng G phén rdc:

Kich thude va hinh dang clia cdc dong 4 ¢d dnh hudng dén sy ki€m sodt nhiét do
vii d6 4m ciing nhu khil ning cung cip oxy.

* Théi khi:

Khéi G duge cung cdp khong khi tir moi trudng xung quanh d€ vi sinh vit sd
dung cho sy phin hily chdt hitu ¢d, cling nhu 1am bay hai nude va gidi phéng nhiGL.
NEu khi khong duge cung ¢dp diy di thi trong khdi (i ¢6 thé ¢6 nhitng ving ki khi,
gdy mii hot.

Lugng khong khi cung ¢ip cho khdi phan hitu ¢g ¢6 thé thye hién bing céch:

- Bdo trdn:

- St dung Gng thong khi;

[
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- P4 chdt thdi ur ting luu chifa trén cao xudng thap;

- Théi khi.

'Qua trinh déo trdn cung cdp khi khong dii theo can biing t luong. Didu kién higu
khi chi thda min d3i véi 16p trén cling, cdc 1p bén trong hoat ddng trong moi trudng
tiry tién hodc ki khi. Do d6, td¢ d6 phin hdy gidm va thdi gian cdn thi€t d€ qud trinh
6 phin hoan tat bi kéo dai.

Cap khi biing phuong phap thdi khi dat hiéu qud phan hdy cao nhit. Tuy nhién,
lvu lugng khi phdi duge khdng ché thich hgp. N&u cap qua nhiéu khi sé din dén chi
phi cao va gy mat nhiét cia khdi phan, kéo theo sdn phim khong ddm bdo an todn
vi ¢6 thé chifa vi sinh vit gy bénh. Khi pH clla moi trudng trong khéi phéin 1én hon
7, cling voi qud trinh thSi khi s& 1am thalt thodt nits dudi dang NHj. Trdi lai, néu thoi
khi qud it, mdi trudng bén trong kh&i phan trd thanh ki khi. Van t8c théi khi cho qud
trinh 4 phan thudng trong khodng 5 + 10m® khi/tdn nguyén lidwh.

b) Cdc yéu 16 hda sinh

-Ty 1& C/N

C6 rat nhiéu nguyén 6 dnh hudng d€n qud trinh phan hiy do vi sinh vit, trong 46
cacbon va nitd 12 can thi&t nhat, ty 18 C/N 1 thdng s6 dinh dudng quan trong nhat;
quan trong k& ti€p 14 nguyén & photpho (P); luu huynh (S), canxi (Ca). Cdc nguyén
t& vi lugng khdc cling déng vai trd quan trong trong trao d6i chét clia t€ bao,

Khodng 20% + 40%C cita chit thdi hitu ¢ (trong chat thdi nap liéu) cin thiét cho
qud trinh ddng héa thanh t€ bio mdi, phdn con lai chuyén héa thanh CO,. Cacbon
cung cip ning ludng va sinh khéi cg bdn d€ tao ra khodng 50% khdi lugng t€ bao vi
sinh vit. Nito 1 thanh phin chd y&u clia protein, axit nucleic, axit amin, enzym, co-
enzym cin thi€t cho sy phdt trién va hoat dong cua t€ bao.

T{ 1& C/N t8i uu cho qud trinh @& phan rdc khodng 30 : 1. G muic 1§ 1& thdp hon,
nitd sé& thira va sinh ra khi NHj, gdy ra mui khai. O muc ty 1& cao hon, han ché sy
phat trién ciia vi sinh vit do thi€u N. Chiing phai trdi qua nhiéu chu k¥ chuyén héa,
oxy héa phin cacbon du cho dén khi dat ty 1& C/N thich hgp. Do d6, thsi gian can
thi€t cho qu4 trinh lam phan bi kéo dai hon va sdn phim thu dugc chi¥a it man hon.
Theo nghién cifu cho thdy, néu ty 1& C/N ban dau 13 20, thdi gian can thiét cho qué
trinh 1am phan 13 12 ngay, néu ty 1& nay dao dong trong khodng 20 + 50, thoi gian can thigt
I 14 ngay va néu ty 1& C/N = 78, thdi gian cin thift s& 1a 21 ngay. Mic du vay, ty 1€
nay citng cé thé duge hiéu chinh theo gid tri sinh hoc clia vit liéu i, trong dé quan
trong nhit 1 cdn quan tdm tdi cdc vat liéu i ¢6 ham lugng lignin cao.

Trir phan ngwa vi 14 khoai tiy, ty 1& C/N clia tdt ¢d cdc chat thai khdc nhau déu
phai dugc di¢u chinh dé dat gid tri t8i vu trude khi i€t hanh [am phin. Ty 1& C/N cla
cdc chat thdi khdc nhau dugce trinh bay trong bang 7.11.
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Bang 7.11. T 1& C/N ciia chat thii (iinh theo chat khd)

STT Chat thai N (% kh6i lugng khé) T§ 16 C/N

| Phan bic 55+6,5 6+ 10
2 Nudc liéu 15+ 18 0.8
3 Madu 10+ 14 3,0
4 Phan déng vat - 4,1
5 Phin bd 1,7 18
6 | Phin gia cim 6,3 15
7 Phin clru 375 22

o Phin heo 3,75 20
9 Phan ngua 23 25
10 | Bun cdng thai kho 4+7 i1
11 Bin hoat tinh d3 phin hdy 1,88 15,7
12 | Bun cong da phan hiy 2,4 -
13 Biin hoat tinh thé 5,6 6.3
14 | Cocidtxén 3:6 12+ 15
15 | Chatthdirau qua 2,5+4 11 =12
16 | C6 hdn hgp 2,4 19
17 L4 khoal tay 1,5 25
18 ] Triu hia mi 0,3+0,5 128 = 150
19 | Triu y&n mach 1,05 48
20 G& nghién 0,13 170
21 Mat cua 0.1 200 = 500
22 | G& thimg 0,07 723
23 | Trdicay thai 1,52 34,8
24 | Ch41thdi gi€1l md hdn hgp 7+ 10 2
25 | Gidy hén hop 0,25 173
26 Gidy bdo 0,05 983
27 | Giy nau (géi hang) 0,01 4490
28 Tap chi 0,07 470
29 | Tai licu 0,17 23
30 Cd xén 2,15 20,1
31 | Ldcay (woi) 05+ 1,0 40 = 80
32 Sinh khdi thue vat 1,96 20,9 = 24

Nguén: Chongrak, 1996, Tchobanoglous va cong su, 1993

223



Khi bit dau qud trinh 1 phin rdc, ty 18 C/N 13 30 : | vi gidm dan con 15 : 1 & cdc
sdn pham cudi cling do 2/3 cacbon dudc gidi phdng tac ra COs, khi cdc hgp chat hitu
cd bi phin hiy bdi cdc vi sinh vit.

Trong thuc th€, viéc tinh todn va hiéu chinh chinh xdc ty 1& C/N (61 vu gip phdi
khé khiin vi nhitng 1y do sau:

- M6t phidn cdc ¢d chat nhu xenltulo va lignin khé bi phan hiy sinh hoc, chi bi
phin hiy san mdt khodng thdi gian dai.

- Mt s6 chdt dinh dudng cin thi€l cho vi sinh vat khong sdn co.

- Qud trinh ¢& dinh N ¢6 thé xdy ra dudi tic dung cla nhém vi khudn azotobacter,
dac biét khi ¢6 da PO Y.

- Phin tich ham hegng C khé dat két qua chinh xdc.

Ham lugng cacbon ¢ thé xdc dinh theo phuong trinh sau:

%CIIOO-%Lm ' (7.17)
1,8
% tro trong phudng trinh nay la lugng vat li¢u con lai sau khi nung & nhiét dd 550°C
trong 1 gids. Do do, mot s& chdt thdi ¢é thanh phin chit y&u 1a nhua (thinh phan bi
phan hiy & 550°C) s€ ¢d gid tri %C cao, nhung da phan khdng ¢6 khd ning phin
hay sinh hoc

Vidu 7.5: La ciy ¢6 ty 1€ C/N = 50, dugc trdn vdi biin thdi tf nhd mdy xi 1y nudc
thdi, ¢6 ty 1& C/N = 6,3. Xdc dinh ty 1& clia mdi thanh phin dé dat duge ty 1& C/N
¢tia hdn hgp 14 25. Biét:

2) P8 dm cta ban 1a 75%

b) B6 Am cda 14 cay 1a 50%

¢) Ham luong Nitg clia biin 13 5,6% tinh theo chit khd

d) Ham lugng Nitg caa ld c¢iy 12 0,7% tinh theo chat kho.

Giai:

1) Ty 1¢ cdc thanh phin trong 14 ciy va bln

a) ot vdi 1kg 14 cay:

Nudc: 1kg x 3,5 =0,5kg
Chatkhd: lkg x 0,5=0,5kg
Ni: 0,5kg x 0,007 = 0,0035 kg
C: 0,0035kg x 50 = 0,175 kg

b) Bai vai Lkg bun:

Nude: kg x 0,75 =0,75 kg

Chdt khd:ikg x 0,25 = 0,25 kg
Ni: 0,25kg x 0,056 = 0,014 kg
Cy: 0,014kg x 6,3 = (,0882 kg
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2) Tinh ty 1¢ bin trén 1d cdy dé thu hdn hop ¢é C/N = 25
Theo dicu kién cta diu bai, viét phuong trinh tinh 1§ 1& C/N:
_C X +C X,

O N.X, +N, X,

vOi: X - khoi luging 14 cdy; X; - khéi lugng ban.

S
N

Cho X; =1 kg 1 cly, gidi phuong trinh ta ¢d:
S DN, 0,334 kg bun
25N, -C,
Nhu vy, ty 1é phdi tron la: 0,334 kg bun/ lkg 14 cdy
3) D Am clia hdn hgp (0,334kg bin/ 1kg 14 cay) la:
0,334x0,75+1x0,5
0,334 +1

2

=56,26%

- Oxy

Oxy cling la mdt trong phifng thanh phin cin thi€t cho qué trinh G phin rdc. Khi
vt sinh vt oxy hda cacbon tao nang Iuwgng, oxy sé duge st dung va khi CO- duge
sinh ra. Khi khong ¢6 dd oxy thi sé tr3 thanh qud trinh y&m khi va tao ra mai hai nhu
miii tritng ga thai cta khi H,S.

Ciic vi sinh vat hi€u khi ¢6 thé sdng duge & ndng do oxy bing 5%. Nong dé oxy
I¢n hen 10% duge coi 1a 161 wu cho qud trinh G phan rdc hi€u khi.

Tong lugng khi cin cung cdp va do luu Iugng dong khi 12 cdc théng s6 thidt k&
quan trong do1 vdi hé thdng 4 trong thung kin. Nhu ciu oxy thay déi theo (ién trinh G
gidn doan, do d6 cén xdc dinh nhu ciu oxy (6i da d€ chon mdy théi khi va thist k&
hé thong Gng phin phdi khi phil hdp.

Vi'du 7.6: Xéc dinh ning sudt mdy théi khi cin cung cip cho qua trinh 3 Compost
hi¢u khi, biét riing phdn chdt hifu cd dem 1 ¢6 cong thitc phan ti 12 CeyHogO3gN.
Cho cdc dir li¢u sauv:

- P& 4m clia CTR hitu co: 25%

- Chit riin bay hai VS = 0,93 x TS

- Chét riin bay hoi d& phin hdy sinh hoe, BVS = 0,6 x VS

- Hi¢u suat chuyén héa cda BVS 1a 95%

- Thoi gian 1 Compost 1 5 ngay.

- Nhu ¢du oxy trong 5 ngay G lin lugt 1a 20, 35, 25, 15, 5%

- Amoni sinh ra trong sudt qud trinh phan hliy hi€u khi cia chal thdi bi mat vao
khi quy¢n.

- Khong khi chita 23% oxy (theo khéi lugng) va kKhéi lugng riéng cla khong khi
biang l,2kgfm3

- Hiéu suat st dung oxy : 50%.
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Gidi:
1) Kh&i lugng BVS ¢6 trong 1 tdn CTR hitu co:
1 tin x 0,75 x 0,93 x 0,6 = 0,4185 tin
2) Lugng BVS phan hdy c¢6 trong 1 tdn CTR hitu ¢o:
0,4185 tdn x 0,95 = 0,3976 tdn
3) Phudng trinh phdn ting phan hily hi€u khi:
CooHo 0N + 63,750, = 60CO; + 45,5H,0 + NH;
1436 2040 2640 819 17
4) Ludng oxy can thiét d€ phan hiy 1 tdin CTR hitu ¢4 12:
2040 x 0,3976.103:' 1436 = 564,84 kg oxy
5) Ludng khong khi cin thiét dé phan hdy I tdn CTR hitu cd la:
564,84 /1,2 /0,23 = 2046,5m” khéng khi
6) Niing suit mdy thi khi (m",fphﬁt) cin chon la:
2046,5x0,35x2
24x 60

= 0,995 m’/phit = 1m*/phit

- Dinh du8ng

Ngoai mdt s6 nguyén & da lugng, qué trinh chuyén héa cdc chit hitu ¢o nhd hoat
ddng cia vi sinh vit cling can mot sd nguyén 18 vi lugng khic nhu P, K, Ca, Fe, Bo,
Cu... Thong thudng, cdc chit dinh dudng ndy khong ¢d gidi han bdi ching hién dién
nhiéu trong cdc vat liéu lim nguyén li€u cho qud trinh G phén réc.

-pH

Gia tri pH trong khodng 5,5x8,5 12 181 wu cho cdc vi sinh vat trong qud trinh 0
phin ric. Cdc vi sinh vat, ndm, tiéu thy cdc hgp cht hitu ¢d va thdi ra cdc axit hifu
c¢d. Trong giai doan diu cla qua trinh 4 phin rdc, cdc axit ndy bi tich ty va k€t qud
lam gidm pH, Kim ham sy phat tri€n c¢ta ndm va vi sinh vat, kim hadm sy phan hiy
lignin va xenlulo. Céc axit hitu co s& ti€p tuc bi phdn hiy trong qué trinh 4 phin rdc.
N&u hé théng trd nén yém khi, viée tich tu cdc axit ¢6 thé Jam pH gidm xudng d€n
4,5 vd gy dnh hudng nghiém trong dén hoat ddng clia vi sinh vit.

- V1 sinh vit

Ché bién phan hitu ¢d 12 m6t qua trinh phifc tap bao gom nhiéu loai vi sinh vit
khdc nhau. Vi sinh vt trong qua trinh ¢hé€ bi€n phan hitu ¢d bao gdm: actinomycetes
va vi khudn. Nhitng loai vi sinh vdt nay ¢6 sin trong chdt hitu cd, ¢6 thé bd sung
thém vi sinh vt tif cdc ngudn khdc dé gitip qud trinh phan hiy xdy ra nhanh va
hiéu qud hon.

- Chat hitu ¢o

Vin t6¢ phin hiily dao dong tiy theo thinh phdn, kich thudc, tinh chilt cta chal
hitu ¢d. Chat hitu ¢d hoa tan thi d& phan hiy han chit hitu ¢ khdng hoa tan. Lignin
vil ligno - cellulosics 1a nhifng chat phin hiy rat chim.
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Biang 7.12. Cic thing sG quan trong trong qud trinh 1am phan hitu ¢o hi€u khi

Thong sO : Gid tri

1. Kich thudc Quad trinh 4 dat hiéu qud t81 wu khi kich thude CTR khodng 25 + 75mm
Ty 1& C:N 18i vu dao ddng trong khodng 25 + 50

2. Ty 1& C/N 6] ty 1& thip han, du NH3, hoat tinh sinh hoc gidm
3 19 18 cao hon, chdt dinh dudng bj han ché.
3. Pha tron Thdi gian G ngdn hon
4.6 4m Nén kiém sodt trong pham vi 50 + 60% trong sudt qud trinh u. To1 wu

la 55%

Nhidm ngin ngira hié¢a tugng khd, déng binh va sy tao thinh cdc rdanh
5. biao rdn khi, trong qua trinh 1JAm phén hitu cd, CTR phii dude xdo trdn dinh ky.
Tan suit ddo rdn phy thudc vao qud trink thyc hién

Nhiét dé phdi dude duy tri trong khodng 50 + 55°C d6i vdi mdt vai
6. Nhi¢t dé ngdy didu v 55 + 60°C trong nhirng ngdy sau d6. Trén 66°C, hoat tinh
vi sinh vl gidm déng k€.

7. Kifm soat v an . N 5 v oem ain
. Nhiét 6 60 + 70°C, cdc mam bénh déu bi 1iéu diét o
mam bénh Sy

. Lwdng oxy cin thift dudce tinh todn dya rén ¢in bing ty ludng. Khén
8. Nhu cdu vé g oXy - . gty lugng g

Cr Ao khi chifa oxy cin thi€t phidi dugc 1i€p xtic déu vdi 1dt ¢d cdc phin cla
khong khi 5 A
= CTR lam phin
9. pH To6i uu: 7 + 7.5. D& han ch€ sy bay hoi Nito dudi dang NH3, pH khdng

dude vudt qua 8,5

10. Mc 46 phén
hiy

11. Dién tich dat
yéu ciu

DPdnh gid qua sy gidm nhiét dd vao Lhdi gian cudl

Cong sud1 50 tAn /ngdy cdn khodng 0,6 + 0.8 hecta ddt

Nguén: Tchobanoglous va edng su, 1993

3. Chit luong phdan hiu co

Chilt iugng phin hitu cd duge ddnh gid dua trén bon y&u td sau:

- Muc d6 lin tap chat (thiy tinh, plastic, dd, kim loai ning, chat thdi hda hoc,
thude r¥ siu...) :

- Ndng dd cdc chit dinh dudng (dinh dudng da lugng N, P, K; dinh dudng trung
tugng Ca, Mg, S; dinh du@ng vi lugng Fe, Zn, Cu, Mn, Mo, Co, Bo)

- Mit d6 vi sinh vit gy bénh (thdp dé€n mifc khéng dnh hudng ¢6 hai dén
ciy trdéng)

- b6 &n dinh (30 chin) va ham ludng chdt hitu cd (46 &n dinh lién quan tdi nhiét
do, do 4m va ndng d6 oxy trong qud trinh ch& bi&€n phan hitu co; d§ &n dinh thudng
ty 1& nghich v4i ham lugng chét hitu cd, khi thdi gian 0 phin kéo dai, 4o &n dinh ¢da
phén s€ tang, the 14 hdm lugng hitu co trong phan gidm).
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Bang 7.13. Tiéu chudn nginh 10 TCVN 562 - 2002 cho phén hitu ¢d vi sinh vit
ché& bi€n tif CTR sinh hoat do B& Nong nghiép va Phat tri€n Nong thon ban hanh

Tén chi t1éu Bdn vi tinh Mitc
Hiéu qua ddi véi ciy irdng Tét
P8 chin cin thiét To1
Buding kinh hat khéng 13n hon : mm 4+5
D6 4m khong 18n han : 35
pH 6,0+ 8,0
th(:)l S{?ﬂvi sinh vit hifu hi¢u (dd duge tuyén chon) khong CFU/g miu 106
Ham lugng cacbon (6ng s& khdng nhé hdn % 13
Ham lugng nito tdng s& khong nhé hon % 2.5
Ham lugng lan hitu hi¢u khéng nhd hon G 2,5
Ham lugng kali hitu hi¢u khdng nhd hon e 1,5
Mat 3o samonella trong 25g miu CFU 0
Ham tegng chi (khoi lwgng khd) khdng 16n hon mg/kg 250
Ham lugng cadimi (khdi lugng kho) khdong 1¢n han mg/kg 2.5
Ham lwgng crom (khéi lrgng khd) khong 18n hon mglkg 200
Ham lugng ddng (khdi lugng khd) khong 16n hon mg/kg 200
Ham lugng niken (khdi kugng kho) khdng 16n hon mg/kg 100
Ham lugng kém (kh&i lugng khd) khéng Ldn hon mg/kyg 750
Ham lugng thiy ngdn (khéi iuwgng khd) khdng 16n hon mg/kg 2
Thdi gian bao quan khéng it hon Thang 6

(Nguéon: B6 Nong nghiép va Phdt trién Néng thén, 2002)

7.5.3. Muc dich, I¢i ich va han ché& cuiia qud trinh ché& bi€n phan hitu cd

1. Muc dich va lgi ich cia qud trinh Iam phin hifu co'

- On dinh chdt thdi: Cdc phin dng sinh hoc xdy ra trong qué trinh [am phin hitu
¢d s& chuyén héa chat hitu co dé thdi rita sang dang 6n dinh, chi yéu 13 cdc chit vo
¢ it gy 6 nhiém mai truding khi thdi ra dd't va nudc.

- Lam mdt hoat tinh ciia vi sinh vdt gy bénh: Nhiét do cla chit thdi sinh ra tir qud
trinh phin hiy sinh hoc ¢6 thé dat khodng 60°C, di d€ 1am mit hoat tinh ciia vi sinh
vit giy bénh, virut va triting giun sdn n&u nhu nhiét d6 nay duge duy tri it nhat
1 ngay. Do d6, cdc sdn pham ctia qué trinh lam phéan hitu co ¢6 thé thdi bd an todn
trén dat hodc sit dung 1am chdt bé sung dinh duting cho dit.

- Thu héi dinh dudng va cdi tao dér. Céc chit dinh dudng (N, P, K) cé trong chit
thai thudng & dang hitu cd phitc tap, ciy tréng kho hap thu. Sau qud trinh lam phin
hitu cd, cdc chdt nay duge chuyén héa thanh cdc chit vo ¢d nhue NO;, POJ thich
hap cho ciy trdng. ST dung sdn phim cda qud trinh ché bién phan wr CTR hiju cd b
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sung dinh dudng cho dit, ¢6 khd ning lam gidm sy thit thoidt dinh duding do ro i vi
cdce chit dinh duiing vo ¢o (dn tdi chl y&u dudi dang khong tan. Thém vao dé, 16p
didt rdng cling duge cai tién nén gidp ré ciiy phit trién 5t hon.

- Lam khd ban: Phiin ngudi, phan ddng vit va bun cha khodang 80 = 95% nudc,
o 6 chi phi thu gom, van chuyén va thdi b cao. Lam khéd bun trong qué (rinh 4
phin 14 phuong phip l¢i dung nhiét cGa chdt thii sinh ra (& qud trioch phan hily sinh
hoce [am bay hoi nude chifa trong bin,

- Ting khd nang khing bénh cho cdy trong: V3i him lugng dinh du@ing cao, dé
hap thy va ching loai vi sinh vat da dang, phin hifu ¢d khéng nhitng lim ting ning
sudt ¢y trong ma con gidm thi€u bénh trén ciy wdng. BT vdi cdce loai phian héa
hoc khic ey trong chi hip thu duge mét phin chdt dinh dudng nhung déi véi phin
hitu ¢ cdy trong ¢6 khd nang hidp thu hau hét cdc chit dinh dufing. ddng thdi ciy
trong phdt trién 101 va ¢6 khd ndng khdng bénh cao. Ung dung phiin hitu ¢d trong
¢dy sau riéng do Trung tam nghién cdu ciy an qui mién Pong Nam BG thue hién
cho thdly ¢hi s& bénh Phytophthora wén ciy siu riéng giam ding k¢ sau 2 + 3 nam
ban phin hivu cd 1a mdt vi du dién hinh.

2. Nhiing han ché ciia qud trinh Iim phin hitu co

- Ham lugng chit dinh dudng trong phén hitu ¢ khdng thda min yéu ciu

- Do diie tinh ciia ¢hiit hitu ¢dg ¢6 thé thay d6i rit nhicu theo thii gian, khi hiu vi
phuong phip thire hién, nén tinh ¢hat cla sdn pham cling khic nhau. Bin chil vit
li¢u lam phin thudng [am cho sy phiin bd nhiét d6 trong déng phin khong dong déu.
Do do, khd nitng 1am mdt hoat tinh ctia vi sinh viit gy bénh trong phin cing khing
hoan todn.

- Quii winh lim phiin hitu cd thudng tao mai hdi, gdy mat m§ quan...

- Hiu h¢t cide nhd ndng viin thich stf dung phan hda hoc vi khong qud dit tién, dé
st dung va tdng ning suat ciy tréng mdt cdch rd rang.

7.5.4. Cic phuong phap ch& bién phin

1. Phuvng phip i phin theo luéng dii (dinh luéng cip khi tir nhién)

Dang dinh ludng ¢dp khi ty nhién 1a gqua trinh G phin trong d6 CTR dudgc sip x&p
theo cde ludng dai, hep va dude dido won theo mdt chu k¥ nhit dinh nhiim ¢dp khi
cho ludng 0.

Cic ludng 6 ¢6 chi¢u cao thay ddi tr im (481 véi nguyén liéu ¢6 mit dd day nhu
phin) dén 3,5m (déi vdi nguyén liéu nhe nhu 1d ciy). Chiéu rong ludng O thay d&iir
[.5 + 6m.

Khong khi (oxy) dude cung ¢ip 131 hé thdng biing cdc con dudng tu nhién nhur:
khucch tin, gio, doi lvu nhiét... Cdc ludng phan thuting xuyén dude xdo tron theo
dinh k¥ nhiim tron déu CTR trong ludng phin, ron déu dd Am va hd g cho thdi khi
thu déng. Viée xdo wdn duge thire hién biing xe xdc hodc bing xc xdo rdn chuyén
dung. Cac thi€t bi st dung duge xdce dinh theo hinh dang thure (¢ cha ludng 4.
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TGc dd 1am thodng khi phu thude dé x6p cla dong U. Ludng G vdi cdc nguyén
liéu nhe nhu 14 ciy ¢é tdc dd thodng khi 1dn hdn 8¢ do thodng khi cda ludng G vdi
nguyén li¢u phian. N&u ludng 4 qud 16n, cdc viing ky khi ¢é thé xuat hién 3 khu vyc
trung tam, diéu ndy s& tao ra miti khi ludng G duge ddo tron. Nguoe lai, cdc ludng 4
nhd s& mit nhiét qud nhanh va khéng thé dat duge nhiét do da I6n d€ diét vi sinh
vat gy b&nh va bay hai im.

Pdo trdn s& 1am cho nguyén liéu 4 duse won déu, tao lai dd x&p cla ddng G, loai
it cide khodng trdng tao ra bdi sy phan hiy va sa ling. Pdo trdn s&€ 1am xdo tron cdc
vit liéu bén trong va bén ngoadi déng 1. Pidu ndy s 1am cho 14t ¢d cdce vitliéu duge
i€p xtc vdi khong khi phia bén ngodi va nhiét dé cao phia bén trong cia ddng .
Bing cdch nay, tit ¢d cdc vat liéu s& dude phan hly vdi tde dd nhw nhau vi cdc vi
sinh vat gy bénh, du trung cla ¢dn triing ¢é canh $& bi di¢t. Thém vio di, ddo trn
s& x€ nhd cde phan 1l rdc d€ gia ting dién tich bé mit va cdc vat li¢u duge trdn
1an nhauv.

U diém:

- Do xdo wdn thudng xuyén nén chit lwgng phan hitu co dong déu.

- VOn diu o va chi phi van hanh thap vi khdng can hé thdng cung cip oxy cudng bitc.

- K¥ thuit don gian.

Nhuoe diém.:

- Can nhi¢u nhin cong.

- Thai gian 4 dai (3 + 6) thing,

- Do stf dung thdi khi thu ddng nén khé qudn ly, dic biét 12 khé kiém sodt nhiét
dd vi mam bénh.

- Xdo tron ludng 1 thudng gy that thodt nit¢ vi gy mii.

- Qud trinh G bi phu thudc vao thdi ti€t, vi du nhu mua ¢é thé giy dnh hudng bit
lgi cho qud trinh 4.

- Phuung phdp théi khi thu ddng can mot lugng 16n vt liéu tao cdu tric va loat
vit liéu 1ao ¢iu tric phit hgp vai phuong phdp nay thi khd tim hon so vdi cie phuong
phip khic.

- Dién tich dat ¢an thiét Idn.

2, Phuong phdp i phan theo luéng dai hoge déng vdi thot khi cudng bife

Trong phudng phdp nay, vat liéu G duge sip x€p thanh ddng hodc ludng dai.
Khong khi duge cung ¢dp cho hé thdng biing quat thdi khi hodc bom nén khi qua hé
th&ng phin phdi khi nhu §ng phan phdi khi hodc san phin phdi khi. Chiéu cao ludng
hay déng 6 khodng 2 + 2,5m.

Pé ki€m sodt qué trinh phin hdy hi¢u khi bén trong khéi 4, mdi khai U thudng
duge trang bi modt may thdi khi. Lugng khoéng khi cung cdp phdi ddm bdo dd nhu ciu
oxy ¢ho qud trinh chuyén ddi sinh hoc va nhiim ki€m sodt nhi¢t do trong khoi G.

Thai gian cdn thi€t cho qua trinh 0 khodng 3 + 5 tudn, Phin min sau khi 0 duge
dem di sang tinh nhiim thu duge sdn pham phin chit lugng cao.
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Trong mdt vai trudng hgp, nhitng viit liéu ¢ kich thudce 16n, dd 4m thap nhy mat
e, £6 vun duge thém vio dé kiém sodt 46 dm cla khdi 4 & mude 18 wu.

U diém:

- D& kiém sodt khi vin hianh hé thdng, dic biét 12 ki€m sodt nhiét 46 va ndng d6
oxy trong ludng {.

- Gidm mubi hoi va mam bénh.

- Thdi gian 4 ngidn (3 + 6 tuan).

- Vi st dung thoi khi cudng bifc nén ludng phin 6 thé cao va rOng hon so v thdi
khi thu ddng, do d6 nhu ciu sif dung dit thip hon, ¢6 thé van hanh ngoai trdi hodc
¢ che phu.

Nhitge diém:

- Hé théng phin phéi khi d& bi tit nghén, cin phdi bdo tri thudng xuyén.

- Chi phi bdo tri hé thdng va chi phi ning lwgng cho thdi khi lam ting dng chi phi,
nén chi phi cho hé thdng nay cao hon hé thdng thdi khi thu ddng.

3. Phuong phip i trong container

Phuong phip U trong container 12 phudng phdp & ma vt li¢u @ duge chia trong
container hodc thing kin, ndi dung hay trong nhia. Théi khi cu@ing bige thudng dude sl
dung cho phudng phap i ndy. C6 nhiéu phudng phdp U trong container nhu U trong
b& di chuy€n theo phuong ngang, U trong container thdi khi va 4 trong thuing quay.

Trong b€ di chuyén theo phuong ngang, CTR dudge U trong mdt hodc nhiéu ngin
phin ng dai va hep, thdi khi cu@ng bic va xdo trdn dinh ky. Vit liéu 0 dude di
chuyén lién tuc doc theo chidu dai cda ngin phdn ng trong sudt qud trinh 0.

Trong container théi khi, vir liéu duge chifa trong cdc loai container khdc nhau
nhu thing chia CTR hay tii polyethylene... Théi khi cudng bic duge st dung cho
phuong phip 0 dang mé, khdng <6 sy rung hay xdo trén trong container. Tuy nhién,
& gifta qud trinh G, vat liéu 0 ¢é thé duge 14y ra va xdo trdn bén ngoai, sau dé cho
vao container lai.

Con 461 vdi loai thiing quay, vat liéu duge 4 trong mot thing xoay chim theo
phudng ngang kém theo thdi khi cudng bate.

Uu diém:

- [t nhay cdm vdi diéu kién thdi tiét.

- Khi niang ki€m sodt qud trinh 4 va ki€ m sodt mui 3t hon.

- Thoi gian G ngidn hon phuong phdp O ngoai troi.

- Nhu cau dién tich nhé hon so vdi cdc phudng phdp khic.

- Chat lugng phin ot hon.

Nhuge diém:

- Van diu e cao.

- Chi phi vin hanh va bdo tri hé thdng cao.

- Thi€t ké phuc tap va ddi héi trinh do cao.

- Cong nhin vin hanh do1 kd1 trinh d6 cao.
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7.5.5. Mt s cong nghé ché bién phin hitu ¢d dién hinh
1. Hé théng Composting Lemna

H¢ thong lam phan hitu ¢ Lemna 1d mét ¢ong nghé ky thuat kin dude ¢ip bing
sing ¢h€ ddc quyén. Cong nghé Lemna st dung cdc it Idn ¢d him lugng
polycthene thip dé chia va bio vé CTR hitu ¢d, nhim muc dich ddy nhanh qui trinh
phin hiy sinh hoc ty nhién, dé sdn xudt ra phin hén hitu co chit lugng cao, khi sé
dudge thdi vito rong cde bao chia lién tuc. V@i hé thdng Lemna, cdc khiu tir xir Iy
nguyén licu diu vao cho dén giai doan thanh phim phin hitu ¢ va cic sin phim
phu khdc ¢ thé bdan duge Tudn ¢6 sy kiém sodt chit ¢h@, dim bdo dd tin ¢dy tr giai
doan thit k& quy trinh dén chilt Iugng thict bi.

Quy trinh ¢dng nghé¢ Lemna:

Tiép nhan CT | San ti€p nhan va
——|
phén logi sd b

]

»{ Phan loai chi May nghién

¥ Tinh, bé sung C

CosGiaichd -~ - ----- - ) vacacnhanté [~ ":
Chat khéng sx, '

e t4i ché Y Y

Tron 8n dinh

Y

I Th8i khi - Bao 0 rac - Xe tai xlc va nén

, Kich thudc 16n ¥

Sang Cal tao dat

) J

¥

Bong gdi [ Phan bén néng nghiép

Lam vudn

¥

Hinl1 7.11. Quy 1rinh cdng nghé hé thing compost Lemna

San 1iép vhan va phan loai so b: San tiép nhdn ddng vai rd nhu mot tram kié¢m
tra (@1 ¢d ede xe chd rde vao nha mdy. Sau khi xem xét sd qua vé thanh phin CTR,
ngudi gudn 1y 8¢ quy&t dinh cho xe dudc phép vio va di t6i bidi chia rde. TAL ed cde
xe ched riae duge phép vao s€ dude cdn va ghi lai $6 Liéu clia ing chuy&n. Khi ra
khoi khu vie bai, mdi xe duge ¢in lai dé biét trong lUgng rong cda timg chuvén rde
Jda do.

Tram phan logi chi it ¢dm ¢6 mt bé duge ndng cao hd trd cho bing tdi nhit
rde nim 3 vi ui trong im. G mdi bén biing tdi ¢ dil cdc tram nhit rdc dé cang
nhim loai ra cde nguyén liéu wén bing tdi. Tai méi tram, maot mdng ma chay thdng
xudng sin b¢ dé chita nguyén licu phiz dudi, Mot vai cong nhin diu tién sé md va
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do bao ra. Nhitng cong nhan ti€p theo trong ciing diy chuyén s& chon ra cdc nguyén
li¢u ¢6 khd ning tdi ch€. Tai mdt tram khéc, cdc nguyén liéu bi loai sé dudc chuyén
dén bai chon 1dp. Tram nay ciing dugc trang bi hé thong thong khi va ki€m sodt mui
hoi d€ ddm bdo moi trudng lam viéc trong lanh cho cong nhan. Cdc mdi hdi phat
sinh s€ di qua cdc bo loc hitu co dé xit 1y.

Nghién rdc: dé ddm bdo dat hiéu qua cho qud trinh sdn xuit ci vé thdi gian va
sdn phdm, cin phdi cdt nhd cdc nguyén liéu dén kich thude yéu ciu clia qud trinh
phian hdy. Nguyén liéu cang nhd, dién tich bé mit cang 16n, vi khuin cang dé tin
cong vao va do vay, qud trinh hinh thanh phan hitu cd cia nguyén liéu nhanh hon,
hi¢u qud hon. Sau khi qua san phén loai, tit c¢& nguyén liéu con lai trén bing tai
nhit ric sé& di thong qua I6p vach md va dude chuyén dén ban mdy dé cit. Mdy cit
dua cdce nguyén liéu da duge cdt nhdé xudng san bé tong dé luu vao kho trude khi tron.

~ ) Vé may
Rag da quqc phan nghién
loai sa bd
—_—
= Vé tai
ché

Hinh 7.12. Thiét bi va khu vuc phéan loai rdc

Tron: nhim ddm bdo do dong nha't trong khdi vat liéu G, sau khi ra khoi khu vue
phén loai, nguyén li¢u dugc mot bang chuyén 16n chuyén dé€n may nghién tron.
Ngoai ra, tai ddy, cdc chi thong sd 1y - héa - sinh can thi€t cho qud trinh sdn xuat
trong dong nguyén li¢u cling dudc tinh todn va theo doi dé diéu chinh kip thdi khi
can thi€t. Trong mot s& trudng hgp can diéu chinh mot vai thong so vé do am, ty 1é
C/N,... cdc loai min cua, tro,... s& dugc tinh todn d€ b3 sung. Nguyén liéu sau khi ra
khoi mdy nghién tron duge chifa trong cdc thing chita 16n dé chuin bi dua vao bao.

Dua nguyén liéu vao bao: véi sy hd trg cla cdc xe tdi hay xe xic ric, nguyén liéu
da dugc chuin bi sin duge dua vao mot ban dua vat liéu, bing chuyén hay vao mot
cdi phéu. T day, nguyén liéu dudge dua vao bd phdn nén trén mdy vao bao. Ap luc
nén ¢6 thé duge ki€m sodt bdi vi dp luc cin thi€t phu thude vao nguyén liéu va thiél
bi. Sau khi qua may nén, nguyén liéu k€t lai thanh mdt khdi day dic hon va chic
chin hon, nhung ddm bdo di khong gian cho khong khi xam nhip vao tit ca cdc
phin ctia bao.
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Xe xuc rac vao bao
compost

Hinh 7.13. Thiét bi nén va vao bao i compost

Ldp ddt h¢ théng thong khi: Trong sudt qud trinh dua nguyén liéu vao bao, dng
dudc duc 16 va lip dit cling vdi nguyén liéu chay doc theo toan bo chiéu dai ctia
bao. Pudng kinh ctia dng va viéc duc 16 dugc thi€t ké cling véi quat gié dé cung cip
khong khi cin thi€t cho nguyén liéu trong sudt qud trinh 4 phan.

PERFORATED PIPE

AG FILLED WITH COMPOST FEED$K
” |

&

SIDE WIEW
L BAG SEAL
[ - -
Bm ‘1.1 PERFORATED FIPE ; 5
& \‘ ' :
s TOP VIEW

PHUGNG PHAP TOI TAN VA HOP THOI NHAT CUA LEMNA LA COMPOST BANG BAO VOI KHi THOI

Céng nghé lemna cé bdng sédng ché qudc t& @!- LEMNA INTERNATIONAL

Hinh 7.14. Thiét bj cung c¢dp khi cho bao u ciia Lemna

Lap ddt bé phdn kiém sodt: BO phan kiém sodt dugce thi€t 1ap theo chu ky quat
gio, hoat dong va ngung hoat dong tirng dgt sudt thdi gian trong ngay, dé nguyén
li¢u trong bao nhin dugc lugng khong khi can thi€t. Khi nguyén liéu duge dit vao
bao lan ddu tién, mic oxy dugc cap di dé xic ti€n qud trinh phét trién vi khuin hi€u
khi trong mot thdi gian ngdn. Khi lugng cung cadp oxy ban diu dudc si dung hét,
quat gié s& hoat dong dé dua mdot lugng oxy méi vao nguyén liéu. Trong hé thong
Composting Lemna, sy phdt tri€n vi khudn va nhiét d6 duge kiém sodt biing cich
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han ch€ lugng oxy cung cap. Do d6, néu nhiét do bit ddu ting qud nhanh, ngudi van
hanh s& chuyén sang lva chon chuong trinh it thdi gian thong khi hon. Muc tiéu la
nhim git nhiét do & mic 32,2 + 60°C. Nhiét do bén ngoai ngudng gidi han nay ¢6
thé xdy ra nhung khong gy ra tdc hai gi. Viéc tron va phan phdi khong khi khong
déu c¢6 thé lam cho nhiét do thay ddi tir phan nay sang phan khdc clia bao. Khi
di¢u ndy xdy ra, mot phan nguyén liéu ¢6 thé dat d&€n do chin nhanh hon so véi
cdc phan khic.

Lugng khong khi, cacbon dioxyt va hdi 4m du thira dudc thodt ra thong qua cdc 15
md doc theo chiéu dai ctia bao. Py la dong khi khong doc hai ¢6 thé thdi vao khi
quyén ma khong giy ra bat ky nguy hai hay cdc dnh hudng nao dén sic khde cla
cong nhén, dan cu 1an ¢in va hé dong thuc vat lan can. Tat cd vi khuin trong phin
hitu ¢o xud't hién ty nhién va trong qud trinh phian hiy thanh phan hitu cd, ching s
dung khi oxy dugc cung cdp. Khong ¢6 tdc nhan giy bénh hay vi khudn bi thdi vao
khong khi. Cdc tic nhian gidy b&nh bi phin hiy trong qud trinh lam phan va cdc vi
khudn c¢6 ich vdn con lai trong nguyén liéu va dian dan chuyén héa nguyén liéu
thanh phan hitu cd. Néu can thodt khi ra thém, cdc 16 md bd sung co thé dudc tao
thém bing dao. Khi 16 md khong con cin thi€t nita, né ¢ thé duge niém phong
bing bing keo.

A. °C
212
100
170 77
brivhe ik 140 60 Pua vao ndm & bao ti
131 55 1 5
T4dm muc nhigt do 190 el Ul'él trl..l ndm bénr'!
coposting Iy tu’m.g; 173 45 Elgt tl’t{ hatbcb dai
32-60°C u tring bay
Nhiét dé trung binh
50 g 10|  Cacmuc nhiét a6
composting
32 0
(T4}
SYSTEM F

Hinh 7.15. Cdc mitc nhiét dd ciia qud trinh compost Lemna

Khi phin hitu c¢d dat dé€n do chin nhu mong mudn, do Am ¢6 thé duge kiém tra,
hodc bing mdy l1dy miu trung tim hoic bing cdch ché tao mdt 16 md kiém tra du
rong dé c¢6 thé di siu vao moi noi trong khdi nguyén liéu. Thong thudng, do 4m
khodng 35% la ly tudng dé sang loc. Néu phan qud am, bo phan kiém sodt quat gio
s& hoat dong dé thdi lugng khong khi cang nhiéu cang 8t nhim dat dé€n do kho rdo
nhu mong mudn. Viéc ndy ¢6 thé mat vai tuin, phu thudc vao cdng suit quat gié va
dd &m cda phan sau G. Khi phian duge 1am kho d€n mic cin thiét, quat gié sé dugc
tit di va mang di chd khdc.
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Thiét lip ch€ dd hoat ddng cho quat gid va hudng din vé thong khi: Chd do hoat
dong cua quat gid va bang thdng khi sau diy chi nén st dung nhuy mdt tham khdo.
Ché dd hoat dong cha quat gié wén thue € phu thude vao dién bi€n nhiét d6. Cdc
mute nhiét dd thong thuting ¢ thé duge duy tri biing cdch gia ting thii gian hoat
dong cua quat gi¢. Khi nhi¢t 6 ti€p e gidm, nguyén liéu dang tién tdi giai doan
hodn it va qud tinh lam khd ¢6 thé duge bdt dau dé chudn bi sang loc. Mot s&
nguyén liéu ¢é lugng cachon cao s&€ duy tri (8t nhiét do cao. Trong trudfng hp nity,
¢hé€ dd hoat dong quat gié khong nén diéu chinh cho dén khi nhiét dd gidm xudng.
Do nhiét dj cua Viét Nam cao hon nén theo du dodn, chu trinh 1am phin hitu cd sé
dudge rit ngidn xudng con W 6 d€n 8 tean chit khong phii tr 10 dén 12 (wan. Nhiét
dd cua phin sé duge kiém tra cdn thin vi theo dé cic thong s& cla quat gié duge
diéu chinh cho phit hop.

Bang 7.14. Hudng dan thidt 13p ché do hoat ddng cho quat gid

Phudng cich duy tri nhi(’_ﬂa(’_‘) Phudng cich im khé
Tuin — w12 3 ]a]se]7 s8] 9w |n
M miythoikhi(sophity | 1 [ 1 11U | 1 |2 ]2]3]4]|Ms | M3
Tdtmdy thGikhi (sGphat) | 8 | 4 | 4 | 4 | 4 | 4| 4 | 4 | |
Viuteawo {444 4]4 4
Vi trf thip - =4 4] 4

PG chin phédn ki cor DO chin hay do 6n dinh néi v& suf oxy héa nguyvén ligu hitu
¢u hay sut chuyén doi cia ching thanh dang Gn dinh hun. Sy Gn dinh hoin chinh s&
mang lai mot sdn pham ¢6 gid tri nhu mot chit diéu hoa ddt wdng. Qud nhidu
nguyén liéu hitu ¢¢ ¢dn Tai chira phan hdy ¢6 thé gay ra vin dé vé ticu thy oxy va
mui hoi khi duge Tuu trdd hay khi sir dung. Do d6, phin hitu ¢o dd chin va sdn sing
cho sit dung 13 khi né di On dinh hoan toan. Thong thuting, khi nhiét & gidm trén
kh&i lugng 1dn phin 1a mot ddu hiéu 0t vé do chin, vdi diéu kién di cung cdp day
du cidc chdt quan trong (oxy, dd am va dinh du@ng) cho hoat dong cia vi khudn,

MGt cdch ddnh gid d6 chin phin hitu ¢d khdc 12 dua vio VS ¢Ga ¢hdt hitu ¢d con
lal hay nguyén li¢u s& ud thanh phin hitu co khi duge d di thai gian véi cde dicu
kién thudn lgi. Cdch thide nay ¢6 thé hitu ich trong viée xic dinh dd chin phin hitu ¢y
cta nguyén liéu dua vio wiong o nhau nhung ¢6 thé cho két qud khong chinh xdc
khi duce sir dyng d€ so sdnh cde nguyén liéu khong gidng nhau.

Co ridt nhiéu chi thi duge st dung d€ xidc dinh db chin ¢iia phan hitu ¢d, chiing han
nhu ty 1& oxy dudge st dung cho hoat déng cda vi khuin, ham lugng cacbon, ty 1¢
C/N... nhung trong hdu hét truding hyp, kinh nghiém vin hanh viin 12 su phin dodn
(& nhit.

Phin hitu ¢d s& duge dé trong bao cho dén khi nd di chin va sin sang d& x Iy
thém. DS dm <6 the kiém tra bing viéc 18y miu vdi mdt dung ca 14y miu hoidc bling
cich md bao ra va kiém tra nguyén liéu. Thong thudng 1dp bén ngoai gin bao im
hon nguyén liéu gin dng thdi khi, phin nguyén liéu § ddy bao thuting im hon phin
nguyd&n hi¢u con lai.
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EACH BAG HOLDS 210 TONS
Mbi bao chira 210 tan

Hinh 7.16. Cong nghé¢ Compost Lemna vdi bao dung trén 210 tdn
va mdy diéu hanh nhiét dj, OxXy

Pua phan thanh phdm ra khéi bao: Viéc dua phin hitu ¢d thanh pham ra khéi bao
thudng duge thue hién bing xe mdy i sau khi bao duge md dc_)c theo phan dudi clia
mdi bén va dudc cudn lui vé phia sau.

Nguyén liéu dugc 1ay ra tir gitra va trén cic ong thdi khi cho dén khi cdc ong hét
sach phan va dugc kéo vao khu vuc sit dung ké ti€p. Bao ¢6 thé dugc cit thanh cic
phén nhé hon, duge cudn hay gap lai d€ Iuu trit cho d€n khi dugce xit 1y vdi cdc chit
déo mong khac.

Sang loc: Bat ¢ nguyén liéu nao khong thé lam phan hitu c¢d duge déu phai dudc
loai bd ra bang cdch sang loc. Cdc nguyén liéu nay bao gém cdc mdnh plastic
méng hay cing, thly tinh... Trong da s§ trudng hgp, phan hitu ¢o nén dat duge do
Am tlr 35 + 40% trude khi duge sang loc. Céc vat qud cd khong thé lam phan hitu co
dudgc s& dem di chon 1ap. Phuong thife ¢t nhd rdc bing thdi khi dé tinh loc thém sdn
phdm cudi cung ¢6 thé dudgc 4p dung néu can.

Néu phan hitu ¢d thanh pham can dude du trit hodc sau khi 1dy ra khdi bao G hoic
sau khi sang, thi phan hitu cd cin dugc ddy kin dé tranh dong cuc do qud 4m udt vi
nudc tham t¥ bén ngoai. Phan hitu co rat nhay cdm véi do 4m nén trd nén khé xi ly
né€u qua thira d6 4m thim vao phan. -

Nang cao chdt lugng phdn hiu co: Viéc phén tich thanh phan phin hitu c¢d thanh
phidm s& cho bi€t can b3 sung thém cdc phu gia nao dé tao ra phan phd hdp cho tirng
vu mia cu thé va vdi cic diéu kién di't dai dac th riéng.

DPong goi: Sau khi dudc niang cao chat lugng, ddy 1a loai phin hitu cd chuyén dung
dugc ché€ bi€n dac biét dé€ phat trién ting vu mia cu thé trong tirng diéu kién dat dai
cu thé, phén hitu cd s& dugce déng goi trong cdc bao plastic trong lugng 20 + 25kg, sin
sang d€ phan phdi trén thi trudng.

Hé thong Composting Lemna ¢6 nhiéu vu diém hon cdc k§ thudt sdn xuit phian
htru co khac.

Nhitng vu di€m nay bao gdm:

- Khong ¢6 mui hoi va rudi mudi.

- Ngéin chan bui va nuGe ro ri.
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- Gidm 1/5 nhu cau vé dién tich di't so vdi cdc cdng nghé khdc.

- Piy nhanh qud trinh phin hiy chit hitu co.

- Qua trinh vin hanh don gidn va chi phi bdo dudng thip.

- Khéng cé nguy hiém vé hda hoan.

T4t ¢4 nhitng dic diém trén giip hé théng Composting Lemna ¢6 vén déu tu, chi
phi vin hianh va bio dudng thip nhat so vdi bat ky hé thdng nido khic hién ¢6.

2. Céng nghé sin xuit phin DANO - Pan Mach

Quy trinh cong nghé:

Tap trung thu gom rac thai sinh hoat
v& nha may

Y

Tram can

Y

Phan loai rac

'

+ Bang tai cao

Bé chua %?: v Rac kim loai
nude i rac Bang tai tu - Béi phé ligu

Rac phé pham
Pmep - Bai phé iiéu

L
! - J Cép khi
Ong 6n dinh sinh hoa ———————

+ HéCJ
phé pham

Ham xir 1y San phan leai Bang tai ngang
khi thai
+ Y Réc

phé& phdm

San rung

Bang tai ngang

Buaa nghién
Y | y
Bai U phan Bal phé ligu

v

Bonyg bao

v

Thanh pham

Hinh 7.17. Quy trinh céng nghé cia DANO
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Mé ta quy trinh cong nghé:

Ric duge vin chuy€n dén cdc nhd mdy xtt Iy bing xe chuyén dung

PAiu tién, xe chd rac qua tram can dién ti d€ xac dinh khéi lugng. Sau d6, rdc tir
xe dudge d8 thing vao héd thu, tir d6 rdc duge dua 1€n bang tdi cho va bing tdi xich.
Bing tdi cao ngoai nhiém vy dura rdc 1€n bing tai wr, coOn ¢é nhiém vy lam td1 va
dan mong rac. Trén bing tdi cdo ¢6 cdc thanh cio trdi, cao phdi va thanh cao gilta
dude gdn chat trén cdc tim xich bing buldng. Bing tdi cao ¢6 kich thude 10750mm
x 2810mm.

Ric duge bing tai cdo dua vao bang tdi tr. Bang tdi tir ¢6 nhiém vu dua rdc vao
"thi€t bi 6n dinh 8n dinh sinh hoa” (biostabilizer goi tit 1a BS), dong thdi tdch kim
loai con lin trong rdc. Rdc kim loai s& dirge tich ra din vio mot phéu khdc va duge
dua ra bii ph€ liéu. Ngodi ra, trong giai doan ndy, mdt s6 rdc thdi khdc cling duge
¢6ng nhin diéng hai bén nhat thu hdi 1am phé 1iéu cé thé téi ché€ (nhu bao nilon, chai
1o nhua, gidy, cao su, chai lo thiy tinh, thi€t, nhém...).

Giai doan i trong thiét bj dn dinh sinh héa:

- Thi€1 bi nay la thiét bi hinh tru, dufdng kinh 3660mm, dai 26.920m, dugc ché tao
bing thép day 20mm. Bén trong éng duge bd tri 48 bo hudng rdc sdp x€p theo hinh
xodn 8¢ chay doc 8ng. B6 hudng rdc vita ¢6 chic ning din rdc vé cudi Sng vira ¢6
chit¢ ning ¥im tdi rdc, ddo rdn ric nhd vy qud trinh 1én men xdy ra nhanh hon.
Trén thanh éng dudge gin bon ddu dd nhiét 46 ¢6 nhiém vu gidm sat nhiét 4o, dé khi
nhiét dd qud cdo cé thé cap 4m kip thdi.

- Nhiém vu cia thi€t bi nay [a tao di€u kién moi trudng tdi vu nhat (nhiét do, do
im vd_0Xy) gidp cho vi sinh vt c6 ich phit trién dé diy nhanh qud trinh phan hiy
ric, dong thdi, tiéu diét mot s vi sinh vat gay bénh rong rdc nhu vi khudn duding
rudt, tring gian sdn va cdc loai ndm mac.

- Nitde dude cung cip d€ tao dd 4m tr 40 + 50% va mOt mdy hit khi ¢ nhiém vu
hit khi sinh ra do qud trinh phin hdy ric thdi bén trong 6ng va dua vé ho loc khi d€
x(t 1y, Piu con lai 13 &ng Sn dinh sinh héa s& ¢6 hé théng théi khi dé diéu chinh
nhiét dé trong éng ludn dn dinh vi cung cip ngudn oxy cho vi sinh vat.

- Thdi gian rdc dude x& 1y trong thiét bi [ 16 gidy. Pay 13 giai doan quan trong
nhilt trong qua trinh xif 1y rdc.

Sau khi dugc & trong thi€t bi dn dinh sinh héa, rdc s& thod! ra ngoai qua hé thong
sang tho. San thd ¢é chiéu dii 2.500mm, dudng kinh 3.660mm. Diy la loai sang
dng, wén thin éng ¢ duc 13 $100mm. Tai diy nhilng thdc phé pham s& duge sang
loc ra thém mot 1in nita va theo bing tdi ngang dua vé biing tdi ph€ liéy, nhitng rdc
thanh phim sau khi 1ot qua sing loc ph€ liéu theo bing tdi 18n sing rung. Sang rung
¢é kich thude 16 ¢20=60mm, dai 0,8m, rong 2,5m, ¢6 nhi€m vy loc va rung lam v&
nhitng hat }én lot qua miit sing sé& theo dudng bing tdi dudi sang va béng tai l€n vao
phéu xudng mdy nghién bia. Bén trong mdy nghién bia cé hai gian qud biia, mdi
qua biia dang hinh hop chif nhit ¢6 Kich thudc 20x200x250mm ¢é khoan 18 & hai
d4u. Khi hoat ddng hai gian bia hoat dong nguge chi€u nhau va dip ndt rdc thdi.
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Sau do, lugng rdc thanh pham nay theo dudng din 8ng din vao xc t3i vén chuyén
dd vao bii d phan theo titng ludng.

Bdnh ludng 4, két hop déo trén: Nguyén li€u rac hitu cd thu duge sau khi sang tho
v nghién duge phun thém nguyén li¢u 4, khit mii tritde khi chuyé&n dén khu vie i
phidn. Tai diy, nguyén li¢u duge ddnh thanh nhitng luéng nim lién ké nhau theo hai
loai kich thude 0 + 40mm va 40 + 80mm va ghi lai thsi gian bit diu 4 va thdi gian
ddo ddng. Kich thude dong G (chiéu cao, chidu rong ddy va chiéu dai) phu thude vio
s& lugng nguyén liéu vd mat bing cho phép, nhung khong I6n hon kich thude 1am
viéc cho phép clia mdy ddo dong. Thdi gian G phin khodng 40 ngay, trong giai doan
nay cdc vi sinh vat hi€u khi hoat dong rdt manh, chiing can nhiéu oxy cho qud trinh
phin hiy, vi vdy cdc dong nguyén lidu duge ddo tron nhiéu I1dn nhd xe ddo dong.
Qud trinh ddo dong s& ddo nguyén liéu tr frong ra ngoai va nguge lai, lam nhd, ti
nguyén fi¢u, ting khd ning ti€p xdc va phin bd déu cdc vi sinh vat hi€u khi trong
déng . Khi ddo déng, thy theo d6 &m clia nguyén lidu trong biéu db thai gian 4 d€
phdi trdn thém nude phu gia. Thai gian chu ky ddo déng phu thude vao chit lugng,
kich thude, nhiét 43, d6 4m, pH cia dong U nguyén liéu (khodng 2 + 3 ngay).

Trong qud trinh 4, nhiét d6 dong 4 s& tang cao, vi viy hang ngay phai theo déi
déu dan d€ khéng ch& nhiét do, d6 4m thich hgp cho qud trinh G hi¢u qui nhil
Nhiét d6 thich hgp 5i da khodng 50 + 653°C. V4i nhiét do nady, hau hét cdc vi sinh
vat ¢d hai nhit vi khudn dudng rudt, tritng giun sdn va nim mdc sé bi tiéu diét.

Khi két thiic qui trinh phan hiy, phin (composr) duge dua qua khiu ché bién
hang Xe xtc manitou. Phin compost sau khi kiém tra dat chit lugng, tiry theo yéu
cau ¢6 thé phéi trén theo cde thanh phan dinh du’c‘ing da lugng va vi lugng thong qua
hé thdng c¢dn dinh lvgng tir dong d& 1ao cdc sdn phim phan hitu ¢g vi sinh theo nhu
cu thi trudng. Sau khi duge ché bi€n, sin phim chuyén sang déng bao va dua di
ti€u thy v6i nhdn hiéu da duge ding ky.

Sang zmh phan loai phdn hitu co chinh: Sau th¥i gian 4, ki€m tra chit luong phan
hitu ¢d, n€u dat do chin mong mudh thi chuyén phin hitu co sang umg doan sang
tinh (mét san}, 15mm) phén loai. Phdn hitu c¢d chin duge x¢ xtc dira vé khu vue ché
bi€n phan d€ sang. Phéin hitu cd lot sang dudc chuycn dén thi€t bi phan loai trong lue
@€ phan loai. Cic chit tro khong lot sang dua vé khu tdp trung xit 1y dem di chon lap.

Tdch tix ldn cudi: Sau khi sang, phin phdn hitu ¢d chit lugng cao di dude tich ra,
va di vao mdy tich v d€ loai bd cdc kim loai nhd con sot lai. _

Nghién: Phin hitu co chin c¢6 d hat 16n s& duge dua vao mdy nghién d€ ¢6 kich
thude khong Idn hon 2mm dé€ tan thu phdn min hitu co diing cho viéc cii tao dat
tmnfj Irof,

Phan tich 1y trong: Phin hitu co chin, duge dua vao may phin tich ty trong dé loai
b6 1dn cudi cdc tap chit nhd (ni 1ong, thuy tinh, sdi) van con 1an sau khi sang, va
phiin ra loai phin hitu ¢d chit higng cac v phin hitu ¢d tin thu (min hitu cd).

Kiém tra chdt Iuong phdn hity co:

- Cdc bd ki€m dinh cla nha mdy s& theo chu trinh quy dinh ldy cdc miu phin
di€n hinh hang ngay dé phin tich ddnh gid chit lugng.
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- Cdc chi tiéu can ddnh gid: d§ chin, do 4m, gid tri pH, ham lugng mun, ham
lvgng dinh dudng, tdic dong sinh trudng ddi véi cdy trong.

Phéitron N, P, K:

Phan hitu ¢o sau khi ki€ém tra dat chdt lugng, ty theo yéu cdu ¢é thé duge phoi
tron thém cdc thanh phan dinh dudng da lugng va vi lugng thong qua hé thdng cin
dinh lugng ty dong d€ tao ra sdn pham phan hitu cd vi sinh theo nhu cau cia thi trudng.

Pong bao thanh phdm:

Trude khi duge dua ra luu hanh trén thi trudng, cdc sin pham duge dong bao (2kg,
5kg, 10kg, 50kg) v4i nhan hiéu duge ding ky bdo hd thuong hiéu ctia nha mdy. Tat
¢d thanh phan cdc chat thdi trg thu gom dudc tir cdc cong doan xit Iy sé dudc dua vé
khu tdp trung. Boi vai cdc chat thai tdi st dung duge ¢6 thé ban ngay cho cdc ¢ sG
sdn xudt dé ho xi ly va tdi st dung, cdc chit thdi khdc duge dem di chon 1ap hop
vE¢ sinh.

Hinh 7.18. Thiét bi nha xudng cia DANO

Uu diém:

- Mite do ty dong hda va cd gidi héa tuong ddi cao.

- Chi phi dau wr ban dau hgp ly.

- Gidm duge rat nhiéu cong viée lao dong thd cong cho cong nhin trong moi
trudng doc hai.

- Rdc trude khi dem G duge sang phan loai, bdm vdi kich thude vira phdi, duge
ddo tron déu nén phan hiy 0t va dong déu.

- Phiin hitu ¢d ¢6 chat lugng cao do duge loai hau hét cdc tap chat.

- Khoi lugng phé thdi dem chon 14p thip.
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Nhuye diém:

- Chi phi dau tw xdy dung nha xudng tuong d6i 16n.

- Chi phi vin hianh, bdo dudng tusng ddi cao.

- Yéu cau ¢Ong nhdn van hanh phii duge dao tao k¥ thuit cdn thin.
3. Céng nghé compost Steinmueller - Piic

Quy trinh cdng nghé Steinmueller do cdng ty Steinmueller trién khai tai tinh tr tri
Bolzano, bang South Tirol - Italia. LA mdt hé thdng x& Iy CTR dd thi hoan chinh véi
quy trinh X 1y sinh hoc tu nhién trong diéu kién cdn thi€t dé€ bién d8i cdc thanh
phin hitu cd tlr rdc thanh phan vi sinh.

Cong nghé sdn xudt compost Steinmueller dya trén qué trinh phan hiy hi€u khi
cde chat hitu ¢ dudi tde dung clia vi sinh vat. Nguyén liéu diu vao cia qué trinh
ché bi€n compost 1a CTRBT chua duge phin loai. Quy trinh ¢6ng nghé nhu sau:

CTR dé thi sau khi thu gom s& dwa qua ¢in dién t¥ bing hé¢ thdng bing tdi va
chuyén dén khoang chifa ric, chdf phin loai. Tai san phan loai, CTR ¢6 kich thudc
I6n nhi canh cdy, vé xe,... dugc tach ra, sau d6 CTR dudge chuyén gua cong doan xé
bao d€ 1ao diéu kién thuin 1gi cho qué trinh phin loai k& ti€p. Tai noi ti€p nhan chat
thdi va khiv xé bao ch&€ phim sinh hoc (ché€ phim EM) dude ding d€ khir mii va
han ¢h& cédc loai ¢On tring nhu rudi, mudi, ki€n va gidn...

Cong doan phin loai 1a mdt trong nhitng ¢dng doan quan trong trong qud trinh sdn
xudt composl, day ciing 12 mdt trong nhitng yéu t6 quyét dinh chit lugng compost tao
thanh. V@i hé thdng bing chuyén thi cong va mdy loc nam chiim tir, cic CTR ¢6 thé tdi
ché s& dude tich riéng chuyén cho cdc nha mdy tii ché, phin CTR hitu cd da phin loai
& duge dua qua may cdt dé gidm Kich thude dén khodng thich hop cho qud trinh @
compost (5em). Phiin chit thii con lai khdng st dung duge chuyén dén cdc bii chon 13p.

NR et d§ (°C)
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70 -

60

5018

30 48
20 ﬁ'

ic

U higu khi U 8n dinh
0 T ; T T
0 7 14 21 28 35 42
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Sau khi qua mdy nghién truc vit, CTR hitu ¢d sé dugc van chuyén dén cdc thdp
phin hdy chinh ¢é bd tri may nghién truc vit ¢ ddy thdp d€ trdn déu cdc nguyén liéu
thd, qud trinh G dugc ti€n hanh. Trong qud G hi€u khi cudng bite cin duy tri 6 dm
161 uu (40 + 60%) cho cic qud trinh chuyén hda sinh hoc. Qud trinh G dudc thuc hién
lién tuc. Su phin hily chat hitu ¢ s& tao ra nude i rdc, nudce i rdc nay s& duge thu
gom qua rinh thodt nude va tuidn hoan d€ duy tri d6 4m tdi wu cho qud trinh W
compost. Nhiét do trong ludng 4 duge duy tri trong khodng 40°C dé&n 70°C, dé thiic
diy nhanh qud trinh phin hiy va c6 thé tiéu diét cdc mam bénh mdt cdch hiéu qud.
Dién bié€n nhiét dd trong cdc thdp U theo thdi gian dutge mo td trén hinh 7.22. Trong
qud trinh 4, ngodi higng nude ri rdc con ¢6 khi thai, lugng khi ndy mang theo mot
nhiét lugng 16n nén mdt phin duge din vé cdc thip dé duy tri nhiét do trong U va
phin ¢on lai duge thu gom va din vao cdc bé hap thu sinh hoc dé xir 1y.

Sau khi phan hiy hi€u khi trong thdp kin 21 ngay, compost dugc van chuyén sang
khu vie thip phin hiy ké tiép trong vong 28 ngay dé€ compost hodn toan dn dinh,
ddm bdo hoan toan vé mit sinh hoc. Trong quéd trinh niay khong bd sung nudc va
khdng xdo trén,

Sau khi dd én dinh hoan toln, compost tif ludng G s& dugc dua dén mdy sang co
kich thude 16 132 Smm, tai diy cdc phian compost trén sang s& duge phan loai thi
cong dé tich cdc chat vo cd con sot lai, phin chit hitu cd con lai duge dua vé khu
vuc G hiéu khi dé€ thire hién 0 lai. Compost sau khi sing sé qua cong doan nghién va
ti€ép tuc duge sang dé dat kich thude khodng 2mm theo tiéu chuidn, compost thu dudge
g dang tho, ¢é thé phdi tron véi cic chdt dinh dudng khic d€ dat tiéu chuin phan
hitu c¢d phit hdp vdi titng muc dich st dung. Cudi cling, compost duge dong bao, vin
chuyén dén nhi luu ol trude khi dua ra thi rudng tiéu thu.

Phuong dn nay sif dung cdc thip dé€ thdi khi nén s& thu hodi duge mot phin nhiét,
duy tr} nhiét dd trong qud trinh thoi khi. Hon nta lugng khi thai trong qud trinh phén
hiy duge thu hdi v x@ 1y bing hé thdng hip thu sinh hoc. Nude i rdc phdt sinh
dugc thu gom, tan hodn nén cdc chit thdi phdt sinh trong qud trinh 4 compost gidm
cd vé luu lugng 1an ndng 4O chit 6 nhiém. _

Mit khdc, do thdi khi lién tue trong thi€t bi kin nén bdo ddm ¢ip khi diy dd va
phin hily nhanh hdn so vdi cdce phuong phdp o khdc va diét dudge vi sinh vit gy
bénh. PAng thdi toan bd qud trinh U compost khdéng bi dnh hudng bdi thai tiét.

Nhude di€ém clia phuong dn ndy 1a chi phi ddu e che cdc thi€t bi ban diu rat
I6n, chi phi ldn nhit trong sdn xuat compost la chi phi van hanh hé thdng thdi khi trong
cic thdp, tuy nhién, cong nghé 4p dung két hdp 0 thu dong G 28 nghy cudi nén gidm
ding k& chi phi thdi khi. Bén canh do, n€u dau wr hé théng phin mém quédn 1§ 1y dong
dé (31 wu hoa lugng khi cip thi s& gidm dén muc thdp nhat nhu cau dién nang.
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Hinh 7.21. Nha mdy sdn xudt compost Steinmueller

7.6. SO SANH QUA TRINH CHE BIEN COMPOST HIEU KHI VA PHAN HUY
KY KHIi

Nhu da trinh bay trong chudng nay, ¢é hai phuong phdp phian hiy sinh hoc cua
chat thdi hitu ¢d 12 ch€ bi€n compost hi€u khi va phin hiy ki khi. Trong ch€ bién
compost, chit hitu ¢ dudge phan hiy bdi cdc vi sinh vt trong diéu kién c6 oxy, sdn
phdm tao thanh la CO,, nudc, nhiét va compost, ¢6 thé duge sit dung lam phan bén
cho ndong nghiép. Trong khi dd, su phdan hiy ky khi xdy ra v4i qud trinh phan huay
sinh hoc clia chat hitu ¢o duge thuc hién bdi cdc vi sinh vat trong diéu kién khong ¢6
oxy. Sdn phim qud trinh phin hiy ki khi 12 CH,, ¢6 thé dudc sif dung lam ngudn cung
¢ip ning lugng; CO, va mot s6 sdn phdm trung gian nhu: axit hitu ¢d, alcohol; man.

Qud trinh ché bi€n compost 14 qud trinh don gidn véi von diu to vira phdi va sdn
phim ctia qud trinh 1a compost ¢6 thé lam phin bén, do d6 ¢6 thé thu hdi mdt phan
von ctia qud trinh. Bén canh d6, nhiét do cao trong hé thong compost c6 thé cho
phép loai bé dude cdc mam bénh, do d6 qué trinh lam compost duge ddnh gid 1a it
dnh hudng d€n moi trudng hon so vdi phuong phdp phan hiy ky khi. Tuy nhién, qué
trinh ¢ch& bi€n compost ¢6 mdt s bat I¢i nhu: can ning lugng cho qud trinh van hanh
va cin phdi duy tri sy 6n dinh ctia hé thong, cling nhu khd ning lan truyén 6 nhiém
do phdt thdi NH3 trong khong khi néu nhu thi€t k€ va van hanh khéng pha hgp. Trii
ngudge véi qud trinh ch€ bi€n compost, phan hiy ki khi 12 qud trinh phic tap, doi hoi
nhitng k¥ thuédt dac biét va von dau tu cao. Tuy nhién, gid thanh van hanh thip va
sdn phdm khi sinh hoc ¢6 gid tri ning lugng. Ngoai ra, san pham phu clia qud trinh
phian hdy ki khi 12 bun udt, can phdi qua xif Iy bac hai trude khi loai bo. pH va khd
ning dém ciing rat quan trong trong qua trinh phin hiy ki khi vi vi khuan sinh metan
rit nhay cam véi pH. Khi pH gidm dudi 6, kha ning hoat dong ctia vi khudn bi ¢ ché.
C4 hai phuong phdp ché bi€n compost va phan hiy ki khi sdn xudt biogas déu c6 uu
va nhuge diém riéng, do d6 dua trén nhitng diéu kién sin c¢6 va nhitng diéu kién
khdch quan, phuong phép thich hgp ¢6 thé duge chon cho titng hoan cinh cu thé.
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CAU HOI

1. Tinh lugng khong khi cin thi€t dé oxy hda hodn toan blin ¢6 ¢dng thic phin ¥
CpH19O3N. Bié&l riing khdng khi chita 21% tt oxy va & 25°C, 1 atm, khéi lugng riéng
cita khong khi 12 1,20kg/m’.

2. Udc tinh tOng lugng khi trén mét khoi lugng CTR theo 1y thuy€t ¢ thé sinh ra
dudi diéu kién phin hiy ky khi tai BCL hgp vé sinh. Bi€1 ring ¢ong thifc héa hoc
cua phz‘in chit hitu cg dé phin hﬁy sinh hoc 13 CgoHpoO40N.

3. Mot thanh phd dy dinh x4y dyng mdt nha may dp dung qud trinh Compost két
hop ky /hi€u khi. Lugng chat thdi hang ngdy 12 100 tdn/ngay (chi tinh 5 ngay trong
} tudn). Thanh phan chat hitu cd cia CTR 46 thi nay dudge cho nhy sau:

L . K&t qua phan tich
Char thai hitu ¢d Y Am
: C H O N S Tro
| Gidy vin phong 11 4341 | 582 | 4432 | 025 0,20 6,00
| Gidy béo 6 49.14 | 610 | 43,03 | 005 0,16 1,52
Caclon 12 44 90 6.08 47.84 0,01 0,11 1,07
Thuyc phdm thita 1l 4499 | 643 | 28,76 | 3,30 0.52 | 16,00
Rdc vurisn 20 4333 | 6,04 | 41,68 | 2,15 0,05 6,75

Yéu ciu xdc dinh:

a) COng thite thie nghiém clia phan chit hitu ¢o khdng tinh tro.

b) Thanh phin khi sinh hoc theo 1y thuyé&t va tdng thé tich khi metan sinh ra.

¢) Tong thé tich va khdi lugng sdn phim sau 4.

4, Gid st riing qud trinh § compost hi€u khi dudge dp dung d€ chuyén hda cdce chit
hitu cd nhu trong c¢iu 5, xdc dinh:
a) Lugng compost thu dude néu 60% CTR bi phian hiy?
b) Téng lugng khdng khi cin cung cip?

¢) Tong dién tich dit cin thi€t?

247



Chwiong 8
XU LY CHAT THAI RAN BANG PHUONG PHAP NHIET

X Iy CTR biing phuung phdp nhiét nhiim muc dich gidm thé tich CTR va thu hai
ning ludng nhiét, 1a mdt trong nhitng phudng dn quan trong trong hé thdng quén 1y
tdng hgp CTR.

8.1. KHAI NIEM

Xt ly CTR biing phuong phdp nhi¢t 13 qud trinh stt dung nhiét d€ chuyén héa
¢hat thii i dang rdn sang dang khif, 1dng va tro... ddng thdi gidi phéng ning Iugng
dudi dang nhiét,

Cdc hé thdng xif Iy CTR biing nhiét duge phin loai dua theo yéu ciu sit dung
khdng khi bao gom:

- Qud trinh d6t duge thyce hién vai mot lugng oxy (khéng khi) cin thiél vira du dé
dot chdy hodn tan CTR goi 13 qud trinh d6t héa hoc (stoichiometric combustion).
Qud trinh ddt duge thye hién vdi du fugng khdng khi cin thiét dude goi 1 qué trinh
ddt du khi.

- Qui trinh dot khong hoan toan CTR dudi diéu kién thidu khong khi
(substoichiometric condition) va tao ra cdc khi chdy nhu cacbon monooxyde (CO),
hydrogen (H») v cde khi hydrocacbon goi 1 qua trinh khf hoa.,

- Qud trinh x17 Iy CTR bidng nhiét trong diéu kién hoan toan khéng ¢d oxy goi Ia
qui trinh nhiét phan.

Vi du: Phuong phdp nhiét duge dp dung d€ xif 1y cdc toai chit thii ddc hai vé mit
sinh hoc, rdc thdi khdng phiin hiy sinh hoc, chit thdi chda cdc kim loai ning, cdc
halogen, cdc loai ddu md thili, cao su... twong ng cho cic qud trinh: nhiét phin phé
licu nhura, g0, cao su, ciin clia ché bién ddu md; qud trinh nong chiy cde loai xi luyén
kim, phé li¢u kim loai; qué trinh nung G xi luyén kim mau, quing pirit thiéu k&1, mot
8O Xi chia sdt v bui; qud trinh d6t chdy nhiéu CTR ¢ thanh phiin chit hitu cd.

X Iy CTR vi CTRNH (chdt thii y 1€, thude bdo vé thuc vit, chit thdi nhiém
diu...) bing phuong phip dot la mdt phugng phip hiéu qui v hién nay duge sir
dung khé pho bién.

Phuong phip nhiét so vdi cic phuong phiap khice nhu ¢hon lap ¢6 cace vu diém nhir;

- Thé tich va kh&i lugng CTR gidm tdi mide nhé nhit so vdi ban diu, CTR dudc
x(r 1y khd wiét d& (gidm 80 + 90% k1 phiin hitu c¢ trong CTR, CTR chuyéun thinh dung
khi rong thiii gian ngiin trong khi cic phudng phdp khic doi hoi thdsi gian xt 1§ 1au hon).
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- Thu hoi nidng lugng: nhiét cta qud trinh ¢6 thé @n dung cho nhiéu muyc dich
khdc nhy phit dién, sdn xud't hai nude néng.

- L4 mdt thanh phin quan trong trong chwdng trinh qudn Iy tdng hgp CTR.

- CTR ¢6 thé dudce xit 1¥ tai chd ma khong cin phdi vin chuyén di xa, tranh dude
cdce rii ro vi gidm chi phi vin chuyén.

- Phudng phdp nay chi cin mot dién tich dit twang ddi nhd trong khi phuong phip
chdn {ap can phdi ¢6 mot dién tich rat 1dn,

- Hi¢u qud x{r 1y cao d6i vai cde loai chilt thdi hitu co chita vi tring 14y nhiém
{chat thiii y 1€), ciing nhu cdc loai chat thii nguy hai khdc (thude bdo vé thie vit,
dung moi hitu ¢d, chat thdi nhiém diu...).

- Ky thudt nay phu hgp déi véi chal thdi tra vé mit héa hoe, khé phan hiy sinh
hoc. Cde chidt & nhiém trong khi thdi sinh ra tir qué trinh dot ¢6 thé duge xi 1y 16i
mite ¢dn thict d€ han ¢h& 18i da cde tic dong tidu cuc dén modi trudng.

- Tro, ¢an con lai chil y&u la vo co, trd vé mit héa hoc.

D&t hén hgp
Qua trinh dét {d0 va du khi) Bt thu héi

D6t tdng sbi

Lo ding
Khi héa (thiéu khi) Lo ngang

Dot tAng sbi

Nhiét phan (khéng cé khong khi)

D&t tAng sbi

Hinh 8.1. Cdc hé thong xit Iy CTR bdnyg phuong phdp nhiét

Tuy nhién, phuong phdp nhi¢t khong phdi da gidi quyét duge &t ¢d cde van dé
phidt sinh tr CTR, phudng phdp ndy vin con mdt sd bat Igi sau diy:

- Khong phdi tdt ¢d cdc CTR déu 6 thé dot duge, vi du nhu chit thii ¢6 ham
[idng Am qud cao hay cde thinh phiin khong chdy cao (chat thii vo cd).

- Von ddu e ban diu cao hdn so vdi cde phudng phap xit 1y khde bao gdm chi phi
dau w xdy dung 10, chi phi vin hanh vi xi& Iy khi thii Idn,

- Vi¢e thi€t k&, van hanh 16 d6t phife tap, doi héi ning e k§ thudt va tay nghé
cao, chd dd 14ap huin ot

- Yéu cdu nhién liéu dot b3 sung nhiim duy tri nhiét ¢o trong budng dot.

- Nhimg tiém niing tic dong dén con ngudsi va mdi trudsag ¢6 thé xdy ra, néu cde
bién phdp ki€m sodt qud trinh d6t, X ¥ khi thii khdng ddm bdo. Viéc ki€m suit cdc
viin d¢ 6 nhiém do kim loai ndng (ir qud trinh d6t ¢6 thé gip khé khin ddi vei chit
thai ¢é chia kim loai niing nhu Pb, Cr, Cd, Hg, Ni, As...
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- Lo sau mot thddi gian hoat dong phii ngimg d€ bdo dudng, lam gidn doan qud
trinh x4 1y.

- X Iy CTR bling phuong phdp nhiét khong cdn mdi vdi the gidi nhung chdt thii
duge dot ¢6 thanh phédn, tinh chat khic nhau, doi hoi phédi dp dung nhiing cong nghé
thich hgp, quy trinh vin hinh hgp 1y mdi dat duge hiGu qud dot cling nhu higu qud
kinh t€ trong vdn hanh.

- Tro va bun sinh ra tf hé théng x{& 1y khi thdi phdi duge xr ly theo cong nghé
déng rdn hodc chon 14p an toan.

8 2. QUA TRINH DOT CHAT THAI RAN

Qui trinh d6t CTR 12 qud trinh oxy héa khit CTR bing oxy khong khi & nhiét do

cao. Lugng oxy st dung theo 1y thuy€t duge xdc dinh theo phuong trinh chdy:
Chi't thdi rin + O > Sin phim chdy + Q (nhiét)

Sdn phdm cudi ciing cia qud trinh ddt bao gdm: bui, NO,, CO, CO;,, SO,, THC,
HCI, HF, Dioxyn/Furan, hdi nudc va tro.

8.2.1. Cdc nguyén tic cd bdn cua qud trinh chay

P& dat duge hiéu qui cao, qud trinh chdy phii tudn thi theo nguyén tic “3 T™
rhiét do (temperature) - AG xdo trén (turbulence) - thoi gian luu chdy (time).

_ Nhiét a6 (temperature): phii dim bdo dd cao d€ phdn Ung xdy ra nhanh va hoan
toan, khong tao dioxin, dat hiéu qua x{ 1y t5i da (nhiét d6 dot doi vai CTNH la wrén
1100°C, CTR sinh hoat > 900°C). Néu nhiét d§ qud cao, luu lugng khi sinh ra qud
I6n, dnh hudng dén thai gian luu khi trong budng thit c¢dp ¢ nghia 13 1am gidm sy
1i€p xdc gitta khong khi va khi gas, khéi thai den, ndng dd cdc chdt 6 nhiem nhu CO,
THC trong khi thdi cao. Néu nhi¢t do khong du cao, phin Ung s¢ xiy ra khong hoan
todn va san phim khi thdi ciing ¢6 khéi den. Vi vy, n€u nhiét dé qud cao cling nhu
qud thap thi s& lam gidm hiéu qud chdy. D31 véi 10 Aot chit thdi theo nguyén ly
nhiét phan thi y&u t§ nhiét d6 ¢ y nghia rdt quan trong, 1a c¢d sd cho qud trinh vin
hanh cling nhu qud trinh ki€m sodt 1o dot.

- P6 xdo tron (turbulence): d€ ting cudng hidu qua ti€p xdc gita CTR cin dot va
chil oxy hoa, ¢é thé dit cdc tdm chin trong budng ddt hodc tao géc nghiéng thich
hop gitta dong khi vdi béc phun d€ ting khd nang xdo trdn.

Do xdo tron ¢6 thé ddnh gid thong qua yéu td xdo wdn:
[dngkhong khi thue i€ |

F = 100%x .
[lugng khong khi Iy thuyét ]

(8.1)

rong dé: F 12 y&u (8 xdo tron. F cang 1dn, hiéu qua x{& 1y cang cao.

- Thoi gian (time): thoi gian Wu chdy di 1aw d€ phdn dng chdy xdy ra hoan 10an.
DS vdi cie 10 hoat dong theo nguyén 1y nhiét phin, ddm bdo thii gian luu chdy phu
hop sé kiém sodt duge ché do nhiét phin tai budng sd cdp d€ cip khi gas 1&n budng
(h ¢ap, quyct dinh hiéu qud xi 1y cia 16 40t Thisi gian luu cAn thi€t bio ddm 4ot
chdy hoan toan ctia mdi chat phu thudce viao bdn chat cta chdt b A6t v nhiét d6 dot.
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Bang 8.1. Quan hé giita nhiét do va thai gian
khi hiéu qua phin hiy dat 99,99%

X Nhi¢t dé phan hiy (°C)
Chit hitu cd
(.5 gidy 1,0 gidy 2,0 gidy
Axctic anhydric 429 411 392
Anilin 782 761 741
Benzen 883 837 794
Buten 031 901 §71
Cachon tewracloric 1386 994 915 o
HC]()rol‘om 683 658 634
Diclorobenzen 509 837 818
Elan 872 845 8 I9
Hexaclorobenzen G983 932 880
Hexacloroetan 781 731 685
Metan 594 950 908
Monoclorobenzen 1109 1603 913
r\Jllroht,nun 735 713 693
Pt,nl'tt,]orohlph(,nyl 762 742 722
Tetraclorobenzen 1035 961 894
 Toluen 748 = 1128 723 = 1218 700 = 1180
Triclorobenzen 901 853 808
Vinyl cloric 768 745 724

Khi d6t CTNH, d€ han ché qud trinh sinh ra Dioxin/Furan, thi nhiét do budng dot

tht ¢dp ciin cao trén 1100°C va thai gian luu chdy 51 thidu 1a 2 giay.

Cic nguyén tic trén lién hé khiing khit vdi nhau, khi nhiét do phdn tng cao, xdo
trén (61 thi thai gian phdn dng gidm vin ddm bio hi¢u qui chdy cao. Vi du nhu xit 1y
nhirng chdt thdi ¢6 thanh phan xenlulo cao nhu gidy... khi dot th can duy tri & nhiét
d§ 760°C, thdt gian chdy 81 thidu 13 0,5 giay.

8.2.2. Cdc yéu té dnh hudng dén qua trinh chdy

Khi nghién cttu edc y&€u 1§ dnh hudng tdi qud tinh chdy, cin ¢ trén phudng trinh

chdy phén hity:

C,H,O NS,

N 4Xx+y—-2a-2b+21+4u—8m -2~

0,

- mCH, +aCO + b, +(x—a-m)CO, [ -b- 2111)H20+tNO+uSO2
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Ciic phan Ung ti€p theo d€ dot chdy hoan toan sidn phim chdy 1a:

C+0,

— CO, +nhiét
CH, +0O, —» CO, + HO, +nhiCt

CO+%O2 — CO, +nhiét

H, +0O,

- H,O+nhiét

Mot cdch 1@ng qudt, phan dng d6t chdy CTR dién ra nhy sau:
CH,O,NS, + O3 —» CO2+ H50 + NO + 505 + nhiét
Tir phudng trinh phin ng cho thdy n€u phdn dng dot chdy chdt hitu cd xdy ra
hoin todn thi sdn phim cudi cing 12 CO» va H-0. Ngoii ra, sy cd midt cda cdc tap
¢chat nhur N, S s¢& phdt sinh ra cdc khi axit nahu NOy, SOy,

Ngoidi cic y&€u 6 nhiét do, thdi gian lru chdy, do xdo wdn quyét dinh hi¢u qud
chdy, cdc y€u 10 Khdc ¢6 dnh hudng 131 qud trinh chiy clng dudge xem xét dudi day:

1. Thanh phin va tinh chit cda chat thdi

Thanh phin héa hoc cda mdt s6 chit thai duge cho trong bdng sau:

Bang 8.2. Thanh phin héa hoc trung binh clia mot s& chat thdi

Thanh phin

Thiinh phiin héa hoc (% kD)
T

Cachon Hydro Oxy Nitdg Luu huynh | Khic
Bcnh phim 50,8 9.35 39,85 VLl -
Gidy 45.4 6.1 440 | 03 0.12 —
Cacton 44,0 5.9 44.6 0.3 0.2 S0
Nhuta 59,8 8,3 19,0 1,0 03 6,0
Vi 550 6.6 31,2 4.6 0,15 o
‘Caosu | 780 10,0 _ 2.0 - 10,0
Thue phim 41,7 5.8 276 2.8 0,25
Ric vurom 492 1 65 36,1 2.9 035 _
Chu thich: Bénh phdm khé, khéng tinh tro.
Thanh phin cd bin cla chal thii la:
C+H+O+N+S+A+W=100% (8.2)

rong doé: C, H, O, N. S, A, W 1d phin trim theo trong lugng ctia cdc nguyén 18
cachon, hydro,oxy, nitd, luu huynh, tro va do Am trong chit thii.

Thanh phin héa hoce cia chat thdi ¢é dnh hudng (i qud trinh nhiét phin va dot
chiy. Dya vio thanh phin hoa hoc clia chat thii d€ tinh duge nhiét tri cita chat thdi
vl tinh todn lugng oxy cdn (hiét dé€ dGt chdy hoan wan chit thii ciing nhu lwgng khi
thai hinh thanh (hodc huu lugng khi thdi), ye€u td nay lién quan 181 viée tinh todn thdi

gian luu chdy hodc thé tich [d khi d5t chat thii).
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- Cacbon (C) 1a thanh phin chdy chit y&€u trong chit thii. Nhiét tri eda cacbon li
8000kcal/kg. Nhién liéu rin chita nhiGu cacbon hon nhién liéu I6ng va khi, nhung
thanh phin chit tr¢ chdy it hon, chit trg chay trong thién nhién cang thip cang kho
chdy. Chit thdi ¢6 thanh phin cacbon chng cao thi sin phim chiy CO cang nhiéu.

- Hydro (Hy 13 thanh phan thi hai cha chal thdi. Nhiét tri thdp cia Hydro 6n gip
bon fan thun. Ham lugng hydro cang nhidu chat thii cing dé bit lira. Chal thii dang
I3ng va khi ¢ nhi¢u hydro han CTR.

- Litu huynh (8) cling 13 thanh phan chdy nhung téa nhiét it. Sin phim chdy caa
lvu huynh tao thinh khi SOy, gip hai nude ¢6 khi niing tao thinh axit gdy dn mon
cic thi€t bi. Khi SO, 12 dang khi doc, luu huynh 12 nguycn 16 khong mong mudn
trong qui trinh dot.

- Oxy va nite 12 chdt vo ich. NG 1am gidm thinh phin chdy cla chdt thii.

- 04 1ro (A) 13 y&u (& tiéu cye dBi véi qud trinh d6t DO tro cang cao, thianh phin
chit chdy cang gidm, gay dong k€t § trung 1im budng ddt va ddy 10. Tro & phd 1én
bé mat ti€p nhiét ctia budng dot lam gidm hidu qud dot.

- Pg dm (W) thé hién mic do chita nide trong chit thii. Bo 4m 16n, thinh phin
chit chay gidm, lam nhiét tri ctia chat thdi gidm, Khi dot, nhiét lugng bi hao phi mdt
phin d¢ lam bay hul nude. MOt chilt thdi ¢6 dd &m twén 95% hoidc mot loai bin thdi
¢0 ithan 15% thanh phian rin s& duge xem 3 khdng ¢6 khil ning dot.

- Mudivé cor rong mot hé thdng dot thong thudng, néu chdt thii gidu mudi vo cd,
mudi kiém s& giy kho khin cho qud trinh dot Tung lugng nhé mudi s¢ thing hoa,
sa d6 tip trung rén bé mit 1 tao nén mot Idp xi hodc dong bdnh lam gidm khi
ning dot cda 1o.

2. Anh hudng ctia hé 56 cip khi

H¢ s& cdp khi () 1a 1 s3 gitta igng khong khi thue 1& va lugng khéng khi 1y
thuyCt, hay con goi 13 hé s8 khong khi du, énh hudng dén hiéu qui chdy. Hé s
khong khi du 1a mdt théng s& quan trong trong qud trinh dét chit thii, dic biét 1a
trong cong nghé nhiét phiin, ddy 1a yCu 16 guan trong d€ ki€m sodt ché d6 phan hiy
CTR. H¢ s& ¢dp khi duge biéu hién biing cOng thife sau: |

@ = —L (8.3)

trong do:
Vi - lugng khong khi (oxy) ducge ¢dp vao budng dot
Vi - luang khong khi ly thuyét (oxy) dé oxy héa hodn toan chat thii.

Anh hudng cia khang khi du 61 nhiét dé clia budng a6t dude bicu didn (rén dd
thi sau:

[
[
o



Nhigt do

F

Ghay 6t Chay yéu
Thigu kh 1 Dukhi «
- |

Hinh 8.2. Biéu do quan hé giita hé s& cdp khi va nhiét dé budng dét

3600 3
3400 7
3200
3000

2800

Nhiét dé (F)

2600
2400

2200

2000 v ' v - x . .
0 10 20 30 40 50 60 70 80 90 100

% khi du
Hink 8.3. Ank huing ciia khong khi du 136 nhiét 46 budng ot

Gid i « ting hay gidm ¢6 lién quan 16i sy ting hay gidm nhi¢t do cda 10 d6t. Khi
hé¢ s cap khi ting (frong ving o < 1, thi€u khi), sy ¢d mit cda oxy di giy ra phin
ing chdy, tda nhidt vi lam ting nhiét d6. PE ddm bido dot wiét dé CTR thi cdn cdp
du khi, vi oxy ¢ap vao cho su chdy 12 oxy khéng khi, trong dé ¢6 1in thanh phin nitg,
khi & nhiét dé cao s& xdy ra phdn ing gitta oxy va nitd. Do dé, thudng tién hanh dot
& ¢ch& do cdp du khi, nhung néu dua khong khi lanh vao trong 1o nhiéu s& 1am ngudi
1, nhiét dé gidm, giy ton thit nhiét. Cdc 1o d6t hién nay thufing cip du khi trong
khoang 1,05 = 1,1.
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Tit bi€u do cho thdy, khi d6t thi€u khi, nhiét dd d6t cao nhung qud trinh chdy din
ra khdng hodn todn, con khi dot du khi thi qud trinh d&t dién ra hoan toan nhung
nhiét do budng dot thdp. Dya vao dic tinh ndy nén cong nghé dot nhiét phéin dp
dung a3t thi€u khi cho budng s¢ ¢ap va dét du khi cho budng thit cap.

Méi Toai chdt thdi dem d6t ¢6 nhiét tri khdc nhau va lwgng khong khi 19 thuyét
cung ¢ap cho qui trinh chdy cling khdc nhau. Hé s6 du khong khi cho phép tinh thé
tich sdn phdm chdy va thé tich bubng dd1.

Bang 8.3. Nhu cau cip khi clia mdt sG chat thai

Chi1 thii Lugng khong khi iy thuy€t (m’ khong khifkg chdl thii)
| Polyclylen : 12,3
PET 4,2
] Photoresist 37
Polystyren 10,0 |
Pulyuretan 3.9
PvC 6.2
: Gidy 3,1
. o
| B&nh phim 31
Cacton 2.3
?}vlu’u 5,9
Vili 4,1
Caosu 9,2
Thire phim 3.6
IL Ric vudn 33

(Nguén: Standard Handbook of Hazadous Waste Treatment and Disposal, Mc Graw-Hill)

Trong qud trinh dot, khong phai hic ndo cling ¢6 thé tinh todn dugce litgng khdng
khi cin cung cdp cho qud trinh chdy vi thanh phdn cta chit thii ddu vao Judn bicn
dong, do d6 ¢dn phdi kiém sodt qud trinh 41 thong qua mdt s thong s& khic dé qui
trinh vin hanh dé dang hon nhu: nhiét do, hé s§ du khong khi, ndng ¢ CO, COA,
oxy, bui...

Trong timg trtding hyp cu thé, ¢o thé tinh todn lugng khdng khi cin thiét cho qud
trinh dét nhir sau:

a) D6t vira di khi

Lugng khong khi can thi€t cho qud trinh d6t CTR duge tinh todn dya theo cdc
phudng trinh phdn 1tng giita thanh phin cacbon, hydro va litu huynh trong phan hitu
cd cia CTR d6 thi vdi oxy khdng khi nhur sau:
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C+0-->CO,
12 32
2H-> + O~ —» H-0
4 32
S+0>;—>80;
32 32
N&u gid sif riing khong khi kho chita 23,15% kl khong khi, thi lugng khong khi
¢dn thi€dé oxy hoa kg cacbon la:
11,52kg = [(32:12)A,2315].
weong W, luang khong khi cin thi€t dé oxy hoa lkg hydro la:
34,56kg = [32/4/0,2315]
vi Tkg hou huynh L
4,32kg = [32/324)2315]
Ludgng hydro trong CTR tham gia qud trinh chidy = lugng hydro ¢d trong CTR - 1/8
Khai lugng oxy cda né.
Vi du 8.1 Xic dinh lugng khong khi cin thi€t d€ @6t chdy hodn toan 1tin CTR
hitu ¢d CsH 2. Khai lugng riéng cba khong khi 1a l,2kgi’n'13.
Giii:
Phuong trinh dot véi oxy
C,H, + 80, — 5CO, + 6H,0
72 256
Phuong tinh dot trong khong Khi:
C,H, + 80, + 30,IN, — 5CO, + 611,00 + 30,IN,
Gid st khong khi khd chita 219% oxy va 79% khi N> theo thé tich, 23,15%Kk1 oxy.
Lugng khéng khi can thict cho qud trinh 46t 1 t8n CTR 1a:

256

Ludng oxy ciAnthiél = x 1 =3.556(1dn)

2

Hay ludng khong khi cda thict ¢ thé duge tinh dua wén ham hegng C, H.. ¢d
trong CTR

. LA NV 60 P
Ludgng kKhong khi ¢in thiét tinh cho cacbon :::—5>< 11,52x1=9.,6 {lin)

R Cox 12 e
Luung klidng khi can thiét tinh cho hydrogen= 7—’)>< 1% 34,56 =570 (tan)

Téne lwong khong khi can thiét = 9,6 + 5.76 = 15,36 (14n)

by PO du khi

V1 tinh chdt khong ddng nhilt ctia CTR nén kho dot hoan oan CTR vai mat tusny
vita di khong khi tinh theo Iy thuy&n Trong mdt s6 hé thong dot CTR, ¢hé o cip dur
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khi duge st dung nhim ddm bdo sy xdo twdn 6t va moi thanh phin trong CTR 1iép
xuc 0t vdi khong khi. Lugng dir khong khi cho qud trinh dot dnh hidng dén nhiét do
va thanh phan cua khi dit sinh ra. Khi phan trim du lugng khong khi ting, oxy trong
khi 10 ting, nhiét & 10 gidm. Do dd, diéu chinh fugng khong khi du cung c¢ap 1a mot
phuung phap dé kiém sodt nhiét do 10 dat. Nhiét dd ¢d 4nh hudng dén sut xud't hién
cla cic khi gy mat trong thanh phdn ciia khéi 16, Khi nhiét dé 10 nhé hon 787°C,
cdc khi gdy mui ¢6 trong thinh phan cda khéi 10, nhung khi nhiét d3 16n hon 982°C
(1800"F) thi st phdt sinh cdc khi gdy m0i nhu dioxin, furan, cdc chit hitu ¢d bay hdi
(VOC) va cde chdt doc tiém tang khic 1a tha'p nhit.

Vi du 8.2, Xic dinh dnh hudng cla lugng khdng khi du 161 nhiét d va thinh phan
cla khoi 1o khi dSt CTR. Gid thi€t riing:

- CTR ¢6 cdce thanh phﬁn theo % khoi lugng nhu sau: 27,4% cacbon; 3,6% hydro;
23,0% oxy; 0,5% nitd; 0,1% luu huynh; 21,4% nudce; 24% tro.

- Todn bd lugng cacbon trong CTR déu bi ddt chdy thainh CO-;

- Nhiét lugng cia CTR 14 11780k ]J/kg;

- Khong khi ¢6 ¢dc thanh phin theo % thé tich nhu sau:

COx: 0,03%: Na: 78,02%; O7: 20,69%: H,0: 1,26%.
- Khoi lugng phiin 0 ctia khong khi 1a 29kg/kmol.
a) Lip bdng tinh t0dn s phan W oxy va lugng khong khi cin thi&t khi dot chdy hoan
toin 100kg CTR twén trong diéu kién vira di khi.

Thinh phin | K&/100ke | Nguyént | S8 lugng Phutdng trinh gi’\‘;‘:ﬁﬁf)
| CTR lugng nguyén wr phin @ng chiy kmol
' Cacbon 74 | 12 2283 C + 05 =COn 2283
- Hydrogen ?,6 ! 1 3,600 2H> + 0> =2H,0 0,900
l}_ O_xy\gc_n o 23,0 L6 1,483 -0,719
| Nitrogen 0,5 14 0,036
| Luw hu¥nh 0,1 32 0,003 $+0:=50, 2,003

Nudc 214 18 1,189

Tro 24.0 |

T('in_g 100,0 2.467

SA mol khéng khi cin thi¢l k!’li ddtchdy 100kg CTR, | _ 2,467 _ 11.92
kmol {oxy chiém 20,69% 11 khdng khi) 0,2067
Luigng khong khi cin thict khi dot chdy 1kg CTR, kg | =11,92x % =346

b) Lip bdng tinh todn s& phin tr khdi 10 sinh ra khi d6t chdy 100kg CTR trong
diéu kién vira du khi.
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Siin phim chiy

S8 mol khi 1, kmol

©in gt N - . . - ' Phan o
Tir I6 dot T khdng khi THng chng 3 .
- ~ 1 .“El_iln'l
CO> ; 2,283 11,92 x 0,0003 = 0,004 2,287 15,5
H-0O LB+ 1,189 11,92 x 0,0126 = 0,15 3,139 21,3
On i - — - _
N 0,018 11,92 x 0,7802 =93 9,318 63.2
SO- 0,003 - (.003 < 0,1
Téng cong 14,747 100
: ) ) L B 11,92
: 86 mol kKhang khi can d¢ tao ra mol khéi [0 =0.8
; 14,747

¢) Lip bdng tinh todn sy thay doi thinh phan khi 1o theo lugng khong khi dv (gii
s khoi 10 tao thanh khi dot dd khi 1d 100 mol).

% du S8 mol I Thanh phiin khi, %
Khi khi du Fong s0 mol khi
CO- 04 N> H-0O SOa
8] 0,0 100 15,5 0.0 63,2 213 <)
50 40,0 140 11,1 5.9 67.4 15,6 <0,1
114 80,0 180 5.6 9.2 69.8 12,4 < 0,1

trong do:

Khi st dung lirgng khi du 504 thi:

S& mol khi du = 50% x 0.8 x 100 = 40mol

15,5+ 40x{,0003

Phin trim CO- =
140

Phin trim Q> ={
Phin tram nude = {[

Phéin trim Na= {

M

140

[40x0,2069]

2],3+40><(},(J126]

140

[63.2+40%0,7802]

140

oA “ g R
SO mol khi su =Phin vam khi derL"‘U mol khong I\hIJ

s8 mol khi 1o

]}x 100=11,1%

}xl()025,9%
}x 100 =15,6%

}x 100 = 67,4%

d) Xdc dinh entalpi cha khi 10 trong hai trudng hgp st dung lugng du khi G rén
(50% va 100%) tai 4 diém nhiét do: 1000, 1500, 2000, 2500°F. Entalpi cla ting
thanh phin khi cho trong bdng sau:
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Entalpi , kJ/kg (Btu/lb) & diéu kién latm, 25'C

Nhic1Ldd, 'C (°F) CO- 0> N- HA0
23372 16.222 15.631 62.628
534 )OI .
o (1000) (10 048) (6 974) (6 720) (26 925)
By
415 (1500, 37714 25605 24553 73.834
| (16 214) (11 008) (10 556) (31 743)
' 52.844 35.334 33,774 85.836
1092 (2000
. (2000) (22 719) (15 191) (14 520) (36 903)
f o 68.708 45.397 43.285 98.634
370 (2500 _
| 10 (2300 (29 539) (19 517) (18609) | (42 405)

- Cong thire tinh entalp

ke CTR L kg clia CTR

kJ ctia khi 16 { S8 mol khoi 1 }( T8ng s6 mol khi )
S8 mol khéi 10 J

A
xZ(s(‘i mol cda trng thinhphan khi) - - k] - E
s& mol cila litng thanh phin khi )
- Tinh gid tri entalpi ctia khéi 10 & 1000°F va sit dung 50% khi du
Nhiét lugng cda khéi 1o/kg CTR

)
- {0,14?4?{%]]”0,1 11(23.372)+0,059(16.222)

+0,674(15.631)+0,156(62.628)] = 4.925(kJ / kg CTR)

Tuong wr tinh cho ba di€m nhiét do ¢on lai v trudng hop st dung 100% tigng khi
du, ta ¢é bang gid tri tinh nhi sau:

R, Nhiét lugng khéi 10/khdi lugng CTR (kl/kg)
Nhiét dé, "C ("F) -
Khéng khi di 50%: Khéng khi du 100%
537 (l_{)()()) 4.925 5887
S15 (1500 6871 8.466
1092 (200() 9.106 11,152
1370 (2500 11.328 13,939

¢) Xdc dinh nhiét tri cda khoi 10 khi st dung 50%, 100% lugng khong khi du

- Nhiét tri cia CTR 1a 11,780kJ/kg va gid st riing 15% ning ludng bi that thodt,
do do ndng lugng con lai cda khi 10 khi d6t CTR 1 10,013kJ/kg.

- Biing phép 061 suy tir bing tinh todn nhiét trj khdi 10 twén, nhiét do cha khi 10
khodng 1206°C (2205°F) khi st dung khi dir 50% va khodng 975°C (1788°F) khi st
dung khi du 1005%.

Nhdn xér: Ky thudt tinh todn trén ¢6 thé dp dung dé€ du dodn midc dnh hudng cla
sir thit thodt nhiét va sy thay dai lugng khong khi du én nhiét o cia 1o dat. Tuy
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nhién, k&€t qud khong thé chinh xdc hodn toan vi lugng khi cung cip trong 1o dot
CTR d6 thi khdng dong nhat. Trong mét s6 truding hop, khdng khi cung cip vao duge
diéu chinh d€ vian hanh mét vai bé phin clia hé théng 1o dat trong didu kién dot
thi¢u khi hay du khi.

3. Nhiét tri

Nhiét try clia CTR 1a lugng nhiét sinh ra khi dit hoan toan mot don vi khdi lugng
CTR (kcal/kg). Nhiét tri ctia CTR c¢an dude quan tim khi dng dung cdng nghé dot
chdt thdi nhiim tdn dung nang lugng hodc dot kém véi nhién liéu trong cdc ¢cOng
nghé khdc nhy dét ndi hdi, nung xi... Nhiét tri ¢6 lién quan dén qua trinh sinh nhiét
khi chay.

Nhiét tri thdp ctia nhién liéu riin, 10ng tinh theo c¢dng thidc cia Mendeleep:

Q (kcal/kg) =81C + 300H - 26 (O - S) - 6(9A + W) (8.4)

(vi thanh phin ciia clo, flo va nitd thip nén duge bd qua trong tinh todn nhiét tri)
trong d6: C, H, O, S, A, W 1a phin tram trong lugng clia cic nguyén O cacbon,
hydro, oxy, luu huynh, tro, im trong chit thai.

N&u CTR ¢6 nhiél iri khong ddng k€ thi dot khong phdi 1a gidi phdp xit 1y thich
hgp. NOi chung, néu CTR ¢6 nhiét tri thip hon 556kcal/kg thi khong ¢6 khd ning
dot. Tuy nhién, ¢6 nhitng ngoai 1€, mot chilt thdi v& ¢d bin 1a mot chilt rd nhung ¢6
mdt lugng nhd (hode duge bao phil béi) thanh phin chdy thi phudng phdp dot vin
duge lwa chon ngay cd Khi nhiét tri thip. Vi du nhitng thing phuy rdng ¢d [3p bao
pht vat li¢u hitu ¢o trén bé mit bén trong, nhiét tri tinh trén khéi lugng chat thii
khong tdi 278kcal/kg nhirng ngirdi ta van Ia chon phuong phap d6t d€ 1am sach céc
thung phuy nay.

Nhiét tri mét s thanh phan cia CTR dudge cho trong bing sau:

Bang 8.4. Nhiét tri mot s§ thanh phan cda CTR

'i Thanh phin Nhiét tri trung binh (keal/kg)
Thu¢ phim 1112
Réc lam vudn 1558
CTR sinh hoat 2501
Gd 4448
Gidy 4004
Caclon 3894
Nhua 7788
Cao su 5563
Vii 4194
Da 4194

(Nguébn: Standard Handbook of Hazadous Waste Treatment and Disposal, Mc Graw-Hill)
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Vi ¢ong nghé dot nhiét phin, thi nhiét tri cia CTR khdng phdi 1a y€u 18 quan
trong mi nhiét héa hoc ¢ vai trd quan trong hon. Khi nhiét phin chat thii sinh ra
khi ga, khi ga chdy sinh ra nhiét.

4. Nang luong

Ning tugng sinh ra tr qud trinh ¢t dudi hai dang bao gdm nhiét ning clia khi 1o
v mdt dang nhiét ning khiac dudc chuyén héa thanh nhiét cda thanh {0, nhién liéu
thém vao, tro nhd qud trinh déi luu, nhiét, bite xa... Néu thanh phﬁn ¢ua CTR duge
bi&t, nhigt tri ctia CTR ¢6 thé tinh todn thdng qua c¢ong thife Dulong. Thong thuding,
nhi¢t tri cda CTR dya én gid tri nhiét ning cita timg thanh phin trong CTR. Viéc
tinh todn dé du dodn nhiét ning clia qud trinh dot 13 rat cdn thi€t. Vi nhiét lugng sinh
ra trong qud trinh ddt ¢é thé dude thu hdi nhd qud trinh trao déi nhiét o khi sinh ra
¢6 nhiét dd cao. Nhiét lugng thu hdi nay ¢6 thé 1an dung cho cac thié€t b tiéu thy
nhiét: 16 hoi, 1o Juyén kim, 10 nung, 10 thuy tinh, mdy phdt dién...

Vi du 8.3. Cin biing vt chit va cin biing ning lugng cho qud trinh d6t CTR. Xdc
dinh nhiét ¢6 trong khoi 10 sinh ra khi dot 250 tin CTR/ngdy. CTR ¢6 nhitng diic tinh
nhu sau:

Thanh phin khdi lugng:

Thitnh phan Phin trim ke/ngdy

Cha't d¢ chdy 54,6 136 500

| Chilkho chdy 24.0 60 D00
Nude 21.4 53 500

Thanh phin nguyén td:

Cdc nguyén 10 Phin trim
Cacbon 27,4
- Hydrogen 3,6
Oxygen 23,0 i
Nitrogen 0.5
Luu huynh 0,1 g
1\ udc 21.4
Tro o 24,0 N

Gia thict ring:

I- Nhiét tri cia chit CTR 12 2810kcal/kg
2-"Tro diay 1o cha 5% cacbon khdng chay
3- Nhi¢t do: khi vio = 25°C, tro = 745°C
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4- Nhi¢t dung riéng ctia tro = ,14kcal/kg.’C

5- An nhiét héa hoi clia nude = 580kcal/kg

6- That thoat nhiét do bic xa = 0,5% t8ng luong nhiét dau vio

7- Nhu cdu khong khi 1y thuy€t dude xdc dinh theo phuong trinh ddt chdy, theo d6
lugng khong khi can thi€t dé€ 3ot chdy lkg cacbon 12 11,52kg/kg, tudng wi hydro 1a
34,56kg/kg, luu huynh 12 4,3 1kg/kg

8- Nhiét tri cia cacbon 12 8000kcal/kg

9- PO 4am cia khong khi 1 1%.

Gidi:

1- Lap bang tinh khdi hvgng titng thanh phan nguyén 10 cda 250 tdin CT

Nguyén 18 kg/ngiy
Cacbon = 0,274 (250000) = 68500
Hydrogen = 0,036 (250000} = 9000
Oxygen = 0,230 (250000) = 57500
Nitrogen = 0,005 (250000) = 1250
Luu huynh = 0,001 (250000) =250
Nude = 0,214 (250000} = 53500
Chat trd (tro) = 0,240 (250000) = 60000
Téng cong 250000
2- Tinh lugng con lai sau khi d6t

Tro = 60000kg/ngay
Téng ludng con lai sau khi d6t:
-6299{1 =63158kg/ngay
95
Cacbon trong tro: 63158 — 60 000 = 3158 kg/ngay
3- Xdc dinh htgng hoi nude hinh thanh do hydro lién k&t va6i oxy:
18

9000 5" 8§1.000kgH~O

Lugng hydro trong CTR, %:
3,6%-23%
Lugng hydro lién k&t vdi oxy, ¢é trong CTR
=3,6% - 0,725% = 2,875% = 7188kg/ngay
4- Lip bdng tinh nhu ciu khong khi

]: 0,725% =1812kg/ngay
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Nguyén 1 Nhu cla"zu khong khi,
gingdy
[ Cachon = (68.500 — 3.158) x 11,52 752.740
“Hydro = (1.812) x 34,56 62.623
Luu huynh =250 x 4 31 1.078
Téng khdng khi khd 1y thuy&l 816.441
T8ng khdng khi khé néu khdng khi dur: 100% = 816.441 x 2 1.632.882
bé Am =1.632.882 x 0.01 16.329
Tong lugng khéng khi 1.649.211

5- Can biing nhiét cho qud trinh chdy

Tang nhiét ddu vao 250.000kg/ngay x 2.810keal/kg 702.5
Nhi¢t mit do phin cacbon khéng chdy: 3.158 kg/ngay x 8.000kcal/kg -25,2
Thit thodl nhiét do bt xa: 0,005 x 702,5.10° keal/ngay -3.,5
Nhi&t mdt cho nude hda hoi: (53.500 + 81.000)kg/ngay x 580kcal/kg -78,0
i Nhi¢t mit theo tro ddy 10: 63.158 kg/ngay x 0.14(kcai/kg."C) x (745 - 25)°C -0,38
:_Nhi(_:L hrgng cia khoi 1o 589,42
HiCu sudt nhiét ¢la qud trinh chdy: ?02;32 x 100% 83 9%

(Ghi chii: n€u h& s sif dung nhiét ctia 10 hoi 1d 85% thi hidu qué sit dung nhiét tir 1d d6t
CTR 1 71.3%).

8.2.3. Hé thong dét CTR

1. Dic thi cia cong nghé dot chit thii

Néu duge Lién hanh ding quy cdch, qud trinh dot ¢6 kha ning phd hily toan bd
cdc¢ doc chat hitu ¢d rong CTR nguy hai bing cich phd hiy cdc mai lién k&t héa hoc
cda ching vi dua ching trd {ai dang cdc nguyén 8 hdp thinh ban dau, qua d6 gidm
thi€u hodc loai bd hoan toan cdc doe tinh cia ching.

Han c¢hé€ thé tich cia CTR nguy hai cin phdi thdi bd vio moi trudng dat bing
cich bi€n doi cde chat rin va 18ng thanh dang tro. So vdéi viée thai bd chat thai nguy
hai khong qua xd 1y, viée thdi bb tro vao mdi trudng dat an toan va hidu gqud gip
nhiéu lan.

Cong nghé dot 12 mdt qud trinh x& 1y khd phic tap. Trong qué trinh chdy, cic
chat hitu ¢d dang rin hodc 18ng s& bi chuyén ddi sang pha khi. Cédc khi nay qua cic
JuGi Aot sé tiép tue bi 1Am ndéng 1én, d€n mot nhiét d6 ndo d6 cde hop chit hitu ¢o
cta ching s¢ bi phin hiy thanh ¢dc nguyén tif thanh phin. Cdc nguyén tf ndy két
hop vdi oxy va lao nén cdce khi bén vifng, cdc khi nay sau khi qua cdc thiét bi ki€m
sodt 6 nhiém sé duge thai vao khi quyén.
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Cidc thanh phin khi bén vitng sinh ra tif viéc dot cic hgp chit hitu ¢ chi yéu 1a
CO- va hdi nude. Tuy nhién, thy thude vao thanh phan cda CTR, mdt lugng nhd CO,
NO,, HCl, va cdc khi khic ¢6 thé ducge hinh thanh. Cdc chat khi ndy 14 nguyén nhin
tiém 4n gdy nguy hai sitc khde con ngudi vt mdl tradng.

Vige quan 1y va thdi bd cdc kim loai, tin tro v cdc san phim phu ctia qui trinh
d61 cling ¢6 thé gdy nhitng tic hai nhu di dé cip. Tan 1o d& ling, rd v4i thanh phin
c¢hit y&u 1a cacbon, cic mudi va cdc kim loai. Trong qua trinh dot, hiu hét tan tro sé
tap trung & ddy cfia budng ddt (tro ddy). Khi 16p tro nay duge 18y ra khoi budng dot
n6 ¢6 thé€ xem nhu Id chat thii nguy hai do bdi cdc quy tic chuyén héa hode do né
¢6 mot dic tinh nguy hai ndo ¢6. Tuy nhién céc hat tro kich thude nhé (vat chit dz_lng
hat ma ¢6 th€ ¢é cdc kim loai kém theo) ciing ¢6 thé bi cudn theo cde chit khi 1én
cao (cOn goi 13 tro bay). Cdc hat tro ndy cang cdc kim loai ¢6 lién quan cling phdi
duge xem xét bdi cdc quy dinh dp dung cho cong nghé dot vi chiing ¢d th€ mang cic
hgp phin nguy hai ra khdi hé thdng dt vao khi quyén. Do viée ddt khdng phd hiy
dudge cdc hgp chdt vo cd ¢6 trong chat thdi nguy hai (cdc kim loai ching han), cdc
hop chat nay ¢6 thé ciing sé tich tu trong tro ddy 10 va tro bay véi ndng d6 giy hai
khé ki€m sodt.

Mot cdch di€n hinh, cong nghé 46t chat thai két hgp thu hdi ning lugng duge md
14 nhu guy trinh sau:

/N

Nha may dién

i
NG hai Ong khoi

Can trye

Fd

FF ooy LI 77Y,

b . .
Bud Ot . R i :
: udng dé Tro dua di Rda khi Loc tay ao Quat

chén 1&p

H& chita

Hinh 8.4. Hé thdng 16 45t CTR



2. Cdc hé théong lo dot

Céic hé thong 10 dot ¢6 thé dudge thi€t k& dé van hanh véi 2 loai CTR: CTR chua
phédn loai (mass - fired) va CTR da phén loai (phdn con lai sau khi da tach phan c6
kha niang tdi sinh dude dem di dot).

- Hé thong 10 dot CTR da phén loai tai ngudn: La cdi ti€n clia hé thong 10 dot

chua phan loai tai ngudn.

CHUYEN HOA CHAT THAI THANH
NHIEN LIEU - RDF :

RDF (Refuse
derived fuel)

SO DO HE THONG SAN XUAT RDF

Hinh 8.5. H¢é thong lo dot da phdn loai
A-Trung tdm ndng lugng Yume, thanh ldp 2003 tai Hiroshima (Nhdt Ban)

I- phdn loai tai ngudn; 2- hdm tiép nhdn; 3- nghién, phdn logi; 4- phan loai tit tinh;
5- nghién ldn 2; 6- sdy; 7- phdn loai; 8- nghién ldn 3; 9- b6 sung voi; 10- tao vién;
I1- khing khi lanh; 12- kho chita; 13- RDF

B- hé' chita va can truc; C- nghién so cdp; D- sdy khé: E- ké hoach RDF; F- kho chita;
G- tao vién; H- phan loai; I- phong diéu khién



- H& thong 1o d6t CTR chua phén loai: Trong hé thdng nay, CTR phai duge xif 1y
s bo trude khi dua vao phéu 1o d6t. Trude khi chuyén CTR vao phéu 1o d6t, ngudi
diéu khién can truc phai loai bd - biing phuong phdp thi cong - nhitng vat khong
thich hgp vdi 10 d6t. Tuy nhién, gid dinb ring toan bd CTR déu ¢6 thé cho vao hé
thdng bao gdm chat khoéng chdy ¢é kich thude Ién (nhu td lanh...) v thim chi la
nhitng chdt nguy hai tiém tang. Do d6, hé thong 10 dt phai duge thi€t k& sao cho ¢6
th¢ vdn hanh véi nhitng chat thai nhu thé ma khéng lam hdng thiét bi hay lam bi
thudgng ngudi vin hanh. Gid i nhiét tri sinh ra bdi CTR chua phin loai nay thay déi
rdt 1dn, phu thudce nhiu vio thdi ti€t, mba trong nim, va ngudn gdc phat sinh. Mic
d con nhiéu di€m han ché, hé thdng nay vin dugc wu tién stt dung va phd bién.

Mot trong nhitng thanh phdn quan trong nha't clia hé thdng 16 dSt nay 14 hé thdng
ghi 16. N6 gém nhi€u chifc ning: van chuyén CTR trong 10, trdn déu CTR, phin phdi
khong khi vao 10. C6 nhi€u loai ghi 106 khdc nhau phu thude vao ki€u chuyén dong,
kiéu rung va quay.

Hé thdng 16 dot CTR da phin loai (RDF) (hinh 8.5).

Trong 15 d6t, RDF dugc ddt trén mot ghi 10 di dong. Ghi 10 12 mot cdi bé ma trén
d6 CTR chdy va cung cdp khong khi s¢ bd nhdm xdo trdn vi d6t chiy ddng bd. Hé
théng 10 dot phdi dude thi€t k& dic biét cho RDF, d6i khi 10 hoi st dung than da
cling ¢6 trang bi thém b phin dGt RDF hay ph6i trdn than d4 va RDF, hiéu qud cao.

Hé thdng 1o ddt RDF ¢6 hiéu qud cao vé ning Iugng, d6 4m va tro. RDF ¢6 thé &
dang s¢i nhd, vién tron hay hinh khéi. Densified RDF chi phi cao nhung thuén lgi
trong viéc van chuy€n va luu trit. Cdc dang RDF déu ¢6 thé ddt chdy riéng hay twdn
v{i than d4.

So vdi CTR chua phén loai tai ngudn, RDF ¢6 nhiét tri cao, hé thong 10 d6t RDF
nhd gon va hi€u qud hon nhi€u 1dn do bdi tinh ddng nhit cda RDF nén hé théng
dude ki€m sodt t8t hon va thi€'t bj kiém sodt 6 nhiém khong khi cing hoat dong hiéu
qud hdn. Bén canh do, hé théng ngoai vi dudc thiét k€ thich hop nén cé thé xir iy ot
kim loai, nhya va nhifng thanh phén tac khi nguy hai khéc.

a) DSt hey thi cong

Pay 1a ky thudt 8t chdt thdi di ¢6 1 rat 1au, CTR duge d3 hodc vun thinh déng
irén mit ddt rdi dot, khong cd thi€l bi hd trg. V&1 phuong phdp nay, qud trinh ddt
khong triét dé, khdng ¢6 hé théng kiém sodt khi thdi nén gy 6 nhifm moi rudng
khong khi va vichdy hd nén dé giy sy ¢6 nguy hiém. Phuong phap dét hd thd cong
tién l¢i d€ dot cdc chat nd nhu thude né TNT, Dynamite. BE ddt cdc loai chit thii ¢
kh# nidng chdy nd cao ngudi ta dot trong cdc 10 hd, nhung 10 duge xay hodc dio siu
xudng dit, hodc 10 ¢6 thém cde thi€t bi phu trg dé€ qud trinh d&t dude an toan.
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b} D6t béng cdc thiét bi chuyén dung

Vdi cdc tdc hai nghiém trong v€ mit mdi trudng khi dét hd thi cdong, cic hé
thdng dot CTR da ra ddi v6i rit nhiéu miu thi€t k& khdc nhau va ngdy cing duge cdi
tién nhim lam ting tinh higu qua cho qud trinh dot.

Cau tao cla cdc thi€t bi ddt chuyén dung dot chat thdi thudng ¢é nhitng thinh
phin sau:

- BO phin nhin chit thdi va bdo quan chat (hai;

- B3 phidn nghién va phdi tron chil thii;

- B phiin cap chit thii;

- Budng dét sd cap;

- Budng dat thif cip;

- Thi€t bi lam ngudi khi hay ndi hdi chay biing nhiét du d€ gidm nhiét do;

- Hé théng rita khi;

- Quat hiit d€ hiit khéng khi vao 1o khi duy ted 4p sudt 4m;

- Ong khéi.

Tuy nhién, mot trong nhitng thanh phin quan trong nhit cia hé thdng 10 ddt Ja hé
thdng ghi 10, ¢6 nhiéu chifc ning: van chuyén CTR trong 10, tron déu CTR, bom
khdng khi vao 1d. C6 nhiéu loai ghi 10 khdc nhau phu thudc vio ki€u chuyén dong,
kiéu rung va quay, :

Trong 10 dot CTR da duge phin loai (RDF), RDF duge ddt trén mot ghi 1o di
dong. Ghi 10 12 mdt cdi bye ma wrén dé CTR chidy va cung cap khéng khi chdy so b
nhim xdo tron ddt chdy dong bo.

Nhifng 10 d6t khidc nhau thi chd yéu khdc nhau vé budng dét so cap.

Dudi day 1a mot s§ hé thong d6t CTR vdi ¢dc vu nhuge diém riéng thich hop cho
timg loai chdt thai cling nhu thanh phin chat thdi va diéu kién kinh t& cda don vi
diu .

« Lo dot mot ¢dp

La mOt trong nhitng k§ thudt dét ra ddi sém, s dung trude nhimg nim 1960, chua
dat tiéu chuan quy dinh 461 vdi khi théi sinh ra do dot. C4u tao cia 10 tuong doi don
gidn, chi y€u gdm budng d6t d¢ d6t hdn hgp CTR va vit liéu chdy. Budng ddt ducge
chia lam hai ngén nhd ghi 10:

- Ngin trén chita CTR cin thiéu hidy;

- Ngin dudi dé dot vit liéu nhiim cung c&p nhiét va duy ui nhiét do dot.

Trong budng dét, CTR dude dot trén ghi 10 (khdng ¢d bée dat hoic ¢ bd phan
dit hd trg voi béc dot). Vat lidu 10 thudng 14 gach dit nung nén wdi tho khéng cao.
Ngudn nguyén liéu cung cip nhiét cho 16 chd y&u la chi gd, min cua...
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Miic du 10 mdt cdp cling 1a mdt thi€t bi @6t chuyén dung nhung n&u xét toan bd
qud trinh thi ciing ¢6 thé xem diy 1a quy trinh thii ¢dng hd, bdi nhiét do, bui, khi thii
khong duge ki€m sodt ma dua trye tiép vao khéng khi. Cdc ¢dng viée nhu dwa CTR
vao 10, cung cip nguyén licu chdy, diéu khién qu4 trinh chdy, thu hdi tro thii déu do
¢ong nhin 1o dot thue hién theo phudng thic thi ¢ong.

Cdu tao clia 16 mdt cap duge thé hién nhu sau:

Ong khoi

Budng dat

L& cap

g7 trén la
Gach chiu lia | ¢ o g d

| Nhién li¢u dét

Chét thai
Ghi dg L6 cdp khang khi
dudi s
Cua lay tro
Ndgi chia tro

Hinh 8.6. Lo 46t mot cdp

+ Nhuge diém cda 1o dot mét cap la:

- Khong gidi quy€t vin dé 6 nhiém moi trudng do khi thai;

- Ning sudt thap;

- Phu thudc nhiéu vao thai tidt;

- Can nhiéu ¢dng nhin cho mdt ca lam viée, diéu kién [am viée ctia ¢bng nhin rit
ning nhoc, ddc hai, dé bi cdc bénh nghé nghiép;

- L0 vdn hanh khong lién tuc, thi gian nghi gitta hai mé dot 16n;

- Hiéu qud dat cda 10 thip.

+ Uu diém ciia 16 d6t mat cdp la:

- Thi€t k& va xay dung [0 khi don gidn;

- Chi phi xay dung 16 thap.

St dung 10 d&t thy ¢ong dé xi& Iy CTR khong ¢in dién tich di't va (hdi gian nhiéu
nhu cdc phuong phdp phin huy CTR nhd chon 1ap.

Pé khic phue nhudge diém chinh ciia 10 khi déng vai tro 12 mét thi€t bi xi¥ Iy chat
thdi, mot s& nha thi€t k€ dii cdi ti€n mé hinh 10 dot nay biing cach k&t ndi véi cdc
thiCt bi xt 1y khi thdi, nhiim dat yéu cdu cta cdce tiéu chuidn x4 thai. Quy trinh chung
¢lia md hinh 10 ¢di 1i€n dudge trinh bay nhu mo hinh hinh 8.7,
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May phat dién

£
Chat thai _ | ;/
/
‘a [:f\ Thap rira khi  Loc tui
R
4—“' —» | vei,C
X Khéng
Buéng 3 khi
dét cai
tién -
dét cé N——
dinh ! _ Thu héi nhiét ti hé ; _
' e théng xU 1y tro Thu héi kim Hé théng
Khéng khi ﬁﬁ ) loai ndng  xu ly tro
Hé théng YR
XU Iy tro |—-> Tai st dung
THIET KE HE Ghi 16 di dong Ghilo xdo trén  Ghi 6 di dong

THONG GHI LO

Khéng khi chay

Ghi lo xao tron |

iam do rong ria
THIET KE GHI LO :
Ghi 16 di déng

Clara
khéng khi

Ghi lo di dong

Ghi lo xao tron

CAU TAO HE
THONG GHI LO

Vi di dong Vi xao tron
khéng khi >

A\
Pitton thay lyc / \

Hinh 8.7. So do hé thong dot CTR cdi tién vai hé thdng dot 6 dinh ciia JFE, Nhat Bin
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* 1.0 dot nhiéu cdp

La loai 1o d61 chdt thii dang biin dac tir cde nhd mdy xt 1y aude thdi, ¢6 thé dot
tri¢t d¢ chit thii, khi thdi ra mdi tuong dat tiéu chuin quy dinh. Cau tao ctia 1o dat
nhiéu cip duge thé hién nhu sau:

Lo ddt nhiéu ¢dp duoce thiét k€ gdm nhitng don nguyén lién ti€ép xung guanh,
thuting ¢6 W 5 = 9 don nguyén cho mét kiu 10 dién hinh. €5 mat truc thing ding
trung tdm clia h¢ thdng, méi ddn nguyén ¢é mdt cdnh khudy duge gin vio true trung
tdm, tao ra cde khoang rdng hinh vanh khuyén ¢ bén trong 10 d6t. CTR sau khi dua
vio 10 s& duge hoa trit tai cdce khoang rdng ndy.

Ring cia cdc canh khudy s¢ ¢2o bun vdo trong cic khoang va hudng vé phia tim
¢lia budng 10, ndi blin s€ roi xudng cdc canh cha 19p chiu nhiét v di xudng don
nguyén uép theo.

Hé théng ¢ip khi duge thi€t k€ & phia dudi cda hé thdng. Nhi¢t do (3i thi€u cta 1o
760"C va thai gian luu it nhdt 13 0,5 gidy d€ ¢6 thé phin hiy phan 16n cde hgp chil
hitu edd.

* Lo dét chdt 1ong

Lo ddt chdt 1ong gdm mot thiing sidt chiu nhiét hinh try, mot 16p vat liéu nén nhu
cat sillic, dd voi va cde vat li¢u gdm... mot dia dd dang tudi sdt vi mdt miéng ¢dp
khi. Ldp vit lidu nén s& duge “ldng hda” nhd khi nén & dp sut cao. CTR do thi,
than... duge dua vao 1o dotd vi tf trén mit hodce dudi ddy 16p vit ligu nén di duge
ldng héa & nhiét do cao. Chat thdi nguy hai long duge ddt trye tGép trong 10 6L bing
cdch phun vao ving ngon Itta hay viing chidy cua 1o phy thude vio nhi€t tr cia CTR.
Chit 16ng $6i trong 10 ¢6 nhiém vu xdo trdn déu va truyén nhiét cho CTR, ¢6 thé bo
sung thém gas hoidc diu nhim ting nhiét dd clia chat [6ng trong 1. Lo dude duy i §
nhiét do khodng 1000°C. Thdi gian luu cda chat thdi 1dag trong 10 1 vai phin gidy
dén 2.5 gidy. Sau khi nhiét d6 di ting dén nhiét do yéu cau thi khong cin bd sung
thém gas/ddu vi 16p chatlong ¢6 khd niang duy tri nhiét do d&€n 24 gid.

Dong chit 16ng duge phun véi dp luc cao, vin 8¢ 1dn va sé chuy€n thinh nhitng
phan (& phun nhé. Hoi s& c¢dp nhiét va ¢ khuynh hudng lam gidm d6 nhdt cia chit
16ng. Khi d0 nhdt gidm thi hiéu qud dot s€ ting 1€n. PO nhdt 1a mdt trong nhing chi
tiéu quan trong trong 10 dot chit Iéng. Pd dot chit thdi cAng cao thi cing khé dot.

+ Diéu kién ¢dp khi: tai budng su cap thi khong khi duge cdp d¢ ddt hai chit 1ong
hitu ¢, Tai budng thit ¢dp, khéng khi duge cdp du va ludn gilt ngon 1¢a hudng vé
phia wdng 10 va phai gidm nhiét dd chung cho todn hé thdng khi cin thiét. Nhung
phdi han ¢h& sir va cham gitta ngon Ia vio twudng 10 vi s€ tao nguy ¢d dn mon vi
that thodt ning lugng. Do dé, khi thi€t k& 10 phdi luu ¥ dé tranh sy pha dip. Su ¢ip
khi s cAp khaong chi 1a cip khi chdy ma con sy xdo rdn ben trong 10, cung ¢dp dong
khi tong déi thip [én bé mat chiu nhi¢t ctia 10, giit cho nhiét do tai b& mit chiu nhiét
ludn thap hon tai tim 1o dot. Yéu ciu cip khi khi du tir 5 = 309 (10ng hai budng 10).

Loai, hinh ddng, kich ¢& ctia 1o d6t chit idng phu thude vao tinh chit ciia CTR,
thiét ké béc phun, tudng 10 va dicu kién cip khi.
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+ Cdu tao cda 1o dot chat 16ng nhu sau:

Lo ddt chit 1éng dudgce ting dung dé xit Iy nhiéu loai chét thai khdc nhau nhu: CTR
do thi, bun, than va nhiéu loai héa chat khdc, k€ ¢4 héa chit nguy hai. Khi sit dung
dd voi (CaCO;3) lam 16p vt liéu nén thi n6 s& phin @ng vdi O, va khi SO, (sinh ra
do qud trinh dot CTR ¢6 chita lvu huynh), tao cin CaSO,4. Cin nay sé& dudc 1y ra
cling vdi tro 10. Do do, khi stt dung 10 dot chat 16ng vdi vat liéu nén 1a dd voi cho
phép xtt Iy CTR ¢6 ham lugng Iuu huynh cao vdi su phit sinh khi SO5 1a it nhat.

Uu diém:

- Dot dugce chdt thdi 1ong nguy hai;

- Khong yéu cau 1ay tro thudng xuyén;

- Thay ddi nhiét dé nhanh chong theo toc dd nhdp liéu;

- Chi phi bdo tri thap.

Nhudgce diém:

- Chi dp dung dudc doi véi cdc chdt 16ng ¢6 thé nguyén i hda;

- Cin cung cap khi, nhién liéu phu nhu gas/diu dé qud trinh chdy triét dé hon,
trdanh ngon la tac dong 1én gach chiu Itra;

- DE bi nghet béc phun khi chat thdi 16ng ¢6 cin.

* Lo dot thuing quay

Pay la loai 10 dot chat thdi ¢6 nhiéu wu diém bdi qué trinh xdo tron CTR t6t, dat
hi¢u qud cao va hién nay, dugc stt dung khd phd bién & cdc nudc tién tién. Lo dot
thing quay dudc sif dung d€ xit ly cdc loai chat thai nguy hai dang rdn, bun, cin va
ca dang 16ng. G My, 1d d6t thiing quay chi€m t6i 75% s6 10 dot chit thii nguy hai, 10
dot tang s6i chi€m 10%, con lai 15% 1a cdc loai 10 khdc.

Khéng khi nhiét dé cao

. L thai
Bui
L 4
Khi nhiét phan  Khong khi so cap
Khi néng I Khi nhiét phan
3 g
29 ) Khéng khi thir cap .
“
Khéng khi cdp 3
Khi néng 9 P
Chat thai
ran sinh ‘ Cacbon nhiét phan
hoat -
Vat liéu khong chay A
Xi

Hinh 8.8. Thiét bi dot thiung quay



Thilng quay hoat ddng ¢ nhiét d6 khodng 1100°C, sit dung chit thai nguy hai lam
nguyén liéu. Pay 13 phuong phdp tiéu hiy chit thdi bing cich dat ¢ciing vdi nhién
liéu thdng thudng khic d€ tin dung nhiét cho cdc thi€t bi tiéu thu nhiét nhu: ndi hdi,
16 nung, 1o luyén kim, 10 ndu thily tinh, 10 nung xi mang... Lugng chat thdi bd sung
vao 10 ddt ¢6 the chiém 12 + 25% tdng lugng nhién liéu,

Lo ddt thiing quay 14 16 dat hai cAp gém: budng sd ¢ip va budng thif cap.

Lo 56 ¢d'p 12 mét réng quay hinh tru chiu nhiét, quay vdi 8¢ do diéu chinh duge
(0,5 + 1 vong/phiit), ¢ nhiém vu ddo odn CTR trong qud triinh chdy. Lo dot duge dit
hoi dfc vai do nghiéng 1 = 5 %, nhim ting thdi gian chdy cla chat thai va vin
chuyén wr ddng tro ra khéi 10 d6t. CTR dugc nap vao tif phia trén clia 10 dud dang
nén hay thiy lue thy thudc vao tinh chat Iy hoc cla chat thdi. Khi dot CTR, 10 sd cdp
quay gidp cho cho qud trinh x 1y duge triét d€. Thai gian Iuu clia CTR trong 10 12
0,5+ 1,5 @13, luong chat thdi nap vao chiém 20% thé tich 10.

Phin diu cda 16 dat ¢ 1dp mdt bec phun dau hodc gas kém quat cung cip cho
qud trinh @8t nhién lidu nhim ddt néng hé thdng 10 dot. Toéc dd phun gas vio 1o
khodng 3,1m/s nhim han ché 61 da su thit thodt. Khi nhiét do 16 dat 800"C thi CTR
mdi duge dua vao dé ddt. Trong budng d6t sg cip, nhiét do 16 quay dude khdng ché
tir 800 + 900°C, néu chat thdi chdy tao di ning lugng gitr dwge nhiét d6 nay thi bd
dét phun dau/gas oy dong ngit. Khi nhiét do ha thip han 800°C thi bd dot ty ddng
lam viée ted lai.

Sdn phim khi sinh ra trong qui trinh dat & 10 so cip duge dot 1iép tue § budng
thit ¢dp.

+ Budng dot thy ¢ip (budng ddt phu): ddy 1a budng dot tinh, nhim d€ dot cdc sin
phim bay hdi, chua chdy hét bay 1én tf budng so cip. Nhiét do ¢ diy thudng tir
95() = 1100"C. Thdti gian luu cla khi chdy & budng thi cap tr 1,5 + 2 gidy, Ham
jugng oxy du 61 thi€u cho qud trinh chdy 1a 6%. Budng thit ¢ip ¢6 cde tdm hudng
dong d€ khi thii vira duge théi qua vung hita chdy cda bd phdn dot ddu phun vira
duge xdo trdn minh liét dé€ chay wriét d€. Khi thdi sau dé dudc 1am ngudi va qua hé
thdng x& 1y trude khi qua dng khdi thai ra moi trudng.

+ Kich thudc ¢d ban: dudng kinh: 1,5 + 3,6m, chidu dai; 3 + 9m, sao cho: duiing
kinh/chiéu dai = 4/1.

Uu diém:

- Ap dung cho cd CTR va 16ng;

- C6 thé ddtriéng chat 1dng va chit rdn hodc dot k&t hgp;

- Khéng bi nghet gi 10 (vi 10) do qud trinh nau chdy;

- C6 thé nap chat thdi & dang thung hodc khdi;

- Linh ddng trong ¢ ciu nap liéu;

- Cung cip khii ning xdo trdn chat thdi va khong khi cao;

- LAy tro lién tuc ma khdng dnh hudng dé€n qud trinh chdy;
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- Ki¢m sodt duge thdti gian Iuu cda chit thai long trong thidt bi;

- CO the nap chit thdi true 6&€p ma khdng cin phiii X' 1§ ¢ b gin nhiet chal thii;

- C6 thé van hanh & nhiét dd wrén 1400'C.

Nhude di¢m:

- Loi cudn cde hat, phan t vao trong dong khi gas, thanh phin vo trong khi thii cao;

- Gia ¢dng 10 kha,

- Chi phi diu tv cao:

- Vin hinh phie tap;

- Yéu cau luang khi du 1dn do that thodt qua cde khdp ndi;

- TGN thit nhiét ddng k& trong tro thii;

- Chit thil vO ¢d ¢o thé k&L xi gdy kho khin cho ¢Ong tic bio wi, bio dudng
thiing quay,

# Lo d0t ting o1

Thude loai 10 d6t Gnh, ¢6 161 mot ldp gach chiu 1ra bén trong d€ lam viée vdi
nhié¢t do cao. Piac di¢m cta 10 14 ludn chia mot [Sp cat day 40 + 50cm vadi vai uo
nhiin nhiét va gilt nhiét cho 1o dot, bo sung nhiét cho CTR wdt. Ldp cdt duge i6 thdi
xdo ddog lam CTR bj wi ra, xdo trén theo nén chdy & ding. Chat thii 6ng khi bum
vao 10 s€ bidm dinh 1&n bé mat cic hat cdt ndng dang xdo ddng, nhd viy s& bi dot
chdy con thinh phan nudc sé€ bay hai hoan toan.

Gid thoi manh vio dudi 16p vi di ¢6 1 nén gié s& phin bd déu dudi ddy 10 1
Idp dém cdt cung cde phé liéu rin, nhio déu dude thii i, tao didu kién chay ¢t
d&. Khoung phia dudi 1o (rén Idp vi phin bd gid), 12 khu vie chdy sd cdp ¢6 nhidt
dd budng dot 1 850 + Y20°C, con khoang phiu trén phinh to hdn 12 khu vuce chiy tha
¢ip ¢d nhiét dd chdy cao han (990 + 1100°C) dé dot chdy hoan toan CTR. Trong 10
Aot ting s0i cdn duy tri mot luegng cdt nhat dinh nhiim tao mot 1dp dém gix nhiét dn
dinh vi hé g cho qud tinh s6i ciia 16p chat thii dua vio 16 d6t. Khi thii sau do
dude lam ngudi va qua hé thiing X 1y trutde khi qua dng khoi thdi ra moi truding.

Khong khi ¢dp vao 10 vdi lugng du 25 = 50% so vdi 1y thuyél,

Uu dicm;

- C6 the (T 1y ¢i ba dang CTR, 16ng va khi:

- Thi¢t k& don gidn va hiéu qud nhiét cao;

- Nhi¢1 dd khi thdi thip va lugng khi du yéu cdu nho;

- Hiéu gqud d6t cao do bé mit ticp xtc 1dn;

- Lugng nhip lieu khdng ¢in ¢ dinh.

Nhtge diém:

- Kho tdch phian khong chiy dugc;

- Ldp dich chuyén phii dude tu sita va bio tri;

- Ldp dém ¢d kha ndng bi phd v,

- Cin khéng ¢hd nhict do dot vi néu cao han 8500°C ¢6 kha nany phaa vt [dp dém;

- Chuta dude st dung nhidu rong xi 1y chi’t thdi nguy hai.

[ g
-
e



Cac loai chat thai

E T —— Fhame f e St

A B & @ BCL CTR da 6n dinh
L Thu héi kim loai ndng
| 1 *Vat lieu xdy dung
—— [ Vat liéu lam dudn
i ﬁ'ﬁ o Ve ie 9

|._‘ 1
y— ‘ vat ligu loc, ximang

Chat thal do T ..

RDF
Chat thai y t& )
Bun cac loai :'- & al Vat liéu kim loai,
Nhua thai : Sasmaree’ a,..,..._, dbi trong

Hinh 8.9. Quy trinh hé thdng dot tdng soi

I- san tiép nhdn rdc; 2- cdng hé rde; 3- hé rdc; 4- cdn truc; 5- phgu; 0- bang tdi;
7- 10 dot; 8- khi dot thie cdp; 9- cdm bién nhiét; 10- thdp rita khi; 11- loc tay do;
12- quat hit héd trg; 13- dng khdi; 14- voi va than hoat tinh; 15- quat cudng buc;
16- mdy oxy; 17- tdt, md hé thong; 18- cita thdo (lién tuc); 19- tro xi néng chdy;
20- phan loai tit tinh; 21- bon chita xi; 22- bon chita kim logi; 23- than cdc; 24- voi;
25- b sung than va voi; 26- tro; 27- xit Iy tro; 28- bon chita tro; 29- phong diéu khién
trung tam; 30- phong diéu khién cdn truc dé chdt thdi; 31- hé thong xit Iy nudc thdi;
32- dong khi dp luc cao; 33- dong khi da gidm dp; 34- mdy phdt dién tua bin khi;
35- dong khi ngung tu & dp sudt thdp; 36- dong khi ngung tu & dp sudt cao; 37- bon
ngung tu; 38- thong gid; 39- hoi nhiét
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+ H¢ thdng sit dung vi 10 dot - 6ng lin va d6t CTR biing dong dién mdt chidu

Ciu o cta 1o dot gdbm: vi dot - éng Lin, 10 d31, hé thong khi théi.

Vi dotl - dng lan [ k§ thudt d6t CTR hi¢én dai dang duge st dung tai hon 200 nha
may dot CTR trén thé gidi. DE bdo ddm sy vin chuyén CTR trong 10, hé thdng dugc
bo i theo do dde 20”. CTR ndm dong gida cde Ong lin s& duge nhao wdn, do dé cic
gud trinh 3y kho, bdc chdy va dot CTR xdy ra mdt cidch triét dé. CTR bi dét dan
dan trong khi nhio trdn va vian chuyén wén vi 10 dat Sng ldn. BE 10 ddt ¢6 nhidt do
cao, lugng khi phun vio dé dot CTR phai vira di, khéng du. Tuy theo tinh trang chdy
trong 10, lugng khi néng nay ludn duge tr ddong diéu chinh. Hé thing w dong diéu
chinh lam vi¢c¢ trén ¢d 8¢ hén tue do ham lugng khi thdi ra khoi 10.

Nhi¢t do cao phia trén vi 1o dot doi hdi thianh 10 va vi dot - dng lidn phii ¢o khd
ndng chiu nhiét rdl cao. BE gidi quyét yéu cdu ndy, vd dng lin dude tao thanh do
nhiéu mi€ng ldp ghép lai. Khi 8ng lan quay, phia trén ong lin bi dt ndng, trong khi
do phia dudi Tai duge 1Am ngudi nhd ludng khi thdi tr phia dudi phun vao. TAt ¢d
nhitng dic diém k€t ¢ciu va vin hanh ndy l[am cho &ng lin bén nhiét va don gidn ldp
riap, thay thé,

Ngodi ra, cOn st dung chit thdi nguy hai 1am nhién li¢u, diy 12 phudng phdp tiéu
hidy ¢hat thdi bing cdch dot cung véi nhién liéu théng thudng khdc dé tin dung
nhi¢t cho cdce thi€t bi thu hdi nhiét: ndi hdi, 10 nung, 10 fuyén kim, 1o niu thiy tinh.
Lugng chit thdi bd sung vao 10 dot ¢ thé chiém 12 = 25% tSng nhién lidu.

8.3. HE THONG NHIET PHAN

Nhiét phin 12 qué trinh phdn hdy hay bi€n ddi hda hoc CTR & nhiét do cao trong
diéu kién khong ¢6 oxy. Phdn @ng quan trong nhat trong qud trinh nhiét phan la bé
giy mach {ién k€1 C-C, khodng ¢4 xic tic, ching tao thanh nhitng gdc tr do va cd
dic tinh chudi, nhiét 49 cang ting thi sy cit mach cang sdu. Sdn phim cla qud trinh
nhi¢t phain CTR thu dude gdm céc chat & dang khi, 16ng va rdn. O nhiét 46 cao, cdc
sdn phim dang 1dng mot mit bi hda hdi v mit khic ti€p tue bi nhiét phin cit mach
tao thanh cde sdn pham don gidn hon. Chat rdn (cin cacbon) hay sdn phim céc hda
thu dugc 1a do sif phin hda hydrocacbon dén cacbon ty do.

Nhiét phin 12 qud trinh k€t hdp: phdn tng cracking va tring ngung, tao thanh:

- Khi ¢hday (H», CHy, CO», CO va cdc khi khdc, phu thudc CTR hitu ¢o ban dau),
¢G nhiét tri: 26562kJ/m* '

- Nhién liéu 16ng: axit acetic, axcton, metanol, 16 hdp cdc hydrocacbon. C6 thé
dung d¢ 16ng hgp dau nhién lidu. Nhiét tri cia nhién liéu 18ng nay 1a: 20.934kJ/k

- Tro: cacbon va chit tro.

Phin tng nhi¢t phiin doi xenlulo nhu sau:

3CH 305 ---- 8H-0 + C¢HgO + 2CO + 2C0O» + CHs + Ho + 7C
Can biing vat chit vd s8 liéu vé sin phim cla qud trinh nhiét phin phu thudc
nhi¢t d§ trinh bay trong bang saw:



Khal lugng

Axit vd nhua |

| Nmerao, ¥ | S Khi. ke g, ke Tro, kg | Téng. ke
900 100 12.33 61.08 2471 98,12 |
1200 100 18.64 59.18 2080 | 99.62

1500 100 23,69 59,67 17.24 | 100,39
700 | HOU 2436 58,70 17.67 | 10073 |

Thanh phin trung binh clia khi phy thudc

nhtr sai;

nhi¢t dd cla qud trinh nhi¢t phin

| Khi Y00'F 1200°F 1500°F 700 |
' H- 5.56 16,58 2855 34y |
] CH, 1243 15,91 : 13.73 10,45
| Co 33.50 30,49 L 342 35.05
COn 4477 31,78 20,95 18.31
| CH, (.15 2,18 2.24 2,43
; C~H,, 3,03 3.06 0,77 107
| Téng cong 99,74 100,00 10000 99.99

Qud trinh nhi¢t phiin [d qud trinh thu nhiét, tde do nhiét phin phu thude vao nhidt
d6. thanh phin, cfiu (ric ¢hat thii va ch& do cap khi.

Vil chng nghé dot nhi¢t phin, nhiét tri ctia CTR khong phii 1a y&u 1o quan trong
mi nhi¢t hoa hoe ¢ vai rd quan trong hon. Khi nhi¢t phan, chdt thii sinh ra khi gas
ma khi gas nay s& chdy sinh ra nhiét.

Phin (g nhi¢t phin CTR dudge md td mét cich téng quét nhu sau:

trong do:
khi gas bao ¢dm CH,, H-, CO,., NOy, SO, va hdi nuide

cin rin: cacbon ¢& dinh va tro.

Chitthdi — Cdce chdt bay hdi hay khi gas + ciin rin

Quad trinh nhiét phian thuin iy (hoan toan kKhong ¢ oxy) doi hdi phdi cd sv cip
nhi¢t cho hé phdn Gng tr hén ngoai.

Nhi¢t d6 bit diu qud trinh nhiét phin cGa mot s0 chit:
- Than non 300 + 200"C
-GH 225 = 325°C

- Lignin 300 + 300°C

- Nhiét do bt ddu chady khi gas 400 = 600°C.

+ Nhié¢t phin bing hd quang - plasma: thie hién qud trinh & nhiet do cao (¢6 thd
d¢n 10.000"C) d€ téu hiy chdt thii ¢6 tinh doc cife manh. Sin pham 1a khi H- va
CO, khi axit vi wo.
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8.4. POT NHIET PHAN
8.4.1. Nguyén ly dot nhiét phan

Nguyén Iy cla qud trinh ddt nhiét phan gdm hai giai doan:

Giai dogn 1 1a qud tiinh khi héa, CTR dudgc gia nhiét d€ tich cdc thanh phin dé
bay hdi nhu khi chdy, hoi nude... ra khdi thanh phin chdy khdng héa hai va tro.

Giai dogn 2 14 qud trinh d6t cdc thanh phan bay hoi & diéu kién phi hgp dé tiéu
hdy h&( cde ¢t nguy hai.

1. Tai buéng so cap

Bot thi€u oxy (Iugng ki ¢dp khodng 70 + 80% so vdi nhu ¢iu 1y thuyét), cde qui
trinh xdy ra gdm:

- Sdx khi (bde hoi ande) chdt thdi: chit thdi dude dua vao bubng ddt, thu nhiét tir
khong khi néng cia budng dot, nhiét do cla chat thii dat wén 100°C, qud trinh thodt
hai Am x4y ra manh liét, khi nhigt do Gép tue ting s& xdy ra qud trinh nhiét phin
chdt thdi va tao ra khi gas.

- Qua trinh phdn huy nhiét tao khi gas va cdn cacbon: chit thii bi phan hiy nhiét
sinh ra khi gas. tce [a wr cdc hop chdt hitu ¢¢ phic tap tao thanh cdc chit don gidn
nhu: CH,, CO, Ha... Thye t&, vdi sy ¢d mat clia oxy va khi gas trong budng nhiét
phiin ¢ nhiét d6 cao di xdy ra qud trinh chdy, nhiét sinh ra lai i€p tuc cip cho qud
trinh nhi€t phin, nhu viy di sinh ra qud tiinh “tw nhiét phan va tw dét sinh ndang
leng™ ma khong doi hoi phdi bd sung ning lugng tir bén ngodi vao (khdng can tién
hinh ¢dp nhi¢t qua béc dot), v do vay di ti€t kiém duge ning lwgng,

Théng qua qud trinh ki€m sodt ch€ do cdp khi va di&n bién nhigt d6 budng dot sg
¢adp s€ ddnh gid dudc giai doan:

- Sdy;

- Khi hdu;

- B3t edin rong budng nhiét phan.

Qud wrinh nhiét phin cda CTR thuding bit diu tlr 250 + 650°C. Thue t€, dé nhidt
phiin chit thai ngudi ta thudng tién hanh d nhiét do oY 425 = 760°C. Khi qud trinh
nhi¢t phiin k€t thic, s& hinh thanh tro va ¢in cacbon, do vy ngudi ta £0i grai doan
nay la cacbon héa.

2. Tai buéng thit c4p

Qua trinh dot duge ¢dp du khi oxy (Iugng khi cdp khodng 110 + 200% so véi nhu
ciu 1y thuy€t d¢ ddm bdo chdy hoan toan, nhiét do khodng trén 1000°C), khi gas
sinh ra tif budng so ¢ap, dudge dua lén budng thit cap dé dat triét dé. To¢ do chdy phu
thude vao nhiét do va ndng dd chdt chdy trong hén hop khi gas. Khi di chdy hét
80 = 90% khi gas thi tdc dd phdn @ng gidm dan.

3. Quui trinh tao fro xi

Giai doan cudt mé dot, nhiét do budng d6t ning tdi 950°C dé€ a6t chdy cin
cacbon, phan rin khong chdy s& ao thanh tro xi. Cic giai doan cda qud trinh chdy
thue 1€ khong phdi tién hinh win w, tich biét ma 1ién hanh gdj diu va xen k& nhau.
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Lo nhiét phin dudgc xem nhu hai budng phén ¢ng néi ti€p nhau vdi hai nhiém vu:
budng so cadp lam nhiém vu sdn xudt khi gas, cung cdp cho budng thit cip d€ dot
tri¢t dé cdc chat hitu ¢g. Chdt lugng khi gas tao thinh phu thudc vdo ban chit cha
chat thdi dudc nhiét phin cling nhu diéu kién nhiét phian ¢ budng sd cdp. Ki€m sodt
duge mdi quan hé giita budng sd cidp va budng thit cip ddng nghia vdi viéc ki€m
sodt duge ché€ dd van hanh 10 dot dat hiéu qui nhi¥ mong mudn.

8.4.2. Ki€m sodt qua trinh d6't trong lo nhiét phin

Qud trinh dot nhiét phin chat thii

phu thudéc vao: nhiét do va ché do Nhién lidu

¢4p khi. Khong khi ¢dp cho qud trinh San phdm /

nhiét phan va nhiét d6 budng sq cip

¢6 mdbi quan hé khing khit vdi nhau.

Ngudi ta Igi dung quy ludt nay dé Khéng khi
ki€m sodt qud trinh. Khi chon duge  ___ — CO +H, + L _thir cép
di¢u kién nhiét phin thich hop thi ] CxHy+N,+HO [T

chi ¢idn cidp nhiét ban diu cho budng
nhiét phin td1 nhiét d6 thich hgp, sau
dé nhd kiém sodt ché do cﬁ'p khi
diing s& tao ra ning luong bs sung
cho qud trinh nhiét phin, do phdn
ing chay,

- Khi V (lugng khong khi cdp tic
thifi) < Vg (lwgng khong khi da) -
vung thi€u khi, thi nhiét do ting Khi
luu Iugng khdng khi ting

- Khi V > V, (viing du khi) thi nhiét d6 s& gidm khi hwu lugng khong khi cip vao
1o ting.

Sdy kha

Nhi&t phéan
Chuy8n thanh than

Oxy héa than
Tro

ahigs [TTTTTITTTITTITL] *merg

sd clp
Khoang théng gié — *

Hinh 8.10. Cdc qud trinh trong 10 dot nhiét phin

+ Kiém sodt qué trinh dot tai budng so cdp:

& giai doan ddu cda qud trinh nhiét phan, dién ra qud trinh sdy, phan hiy chal
(tao khi gas), vad chdy m6t phin khi nhi€t phan, do dé ting khdng khi nghia 12 ting
oxy cho qué trinh chdy, nhiét phdn ¥ng tda ra din dén lam ting nhiét do.

- Khi nhiét dd ting, phai gidm luu lugng ¢dp khdag khi.

- Khi nhiét dé gidm, phdi ting Iuu lugng cip khong khi,

Nhy viy, ddy 12 qud trinh d8t thi€u khi c6 ki€m sodt. Nhiét d6 & budng so cip
duge ki€m sodt thong thudng 1Y 300 =+ 650°C. Ludgng khi cdp thuding 13 ting din theo
thdi gian nhiét phén, dé ting nhiét do giai doan A5t cudi 1én t¢i 1000°C (giai doan
ddt cin cacbon).

+ Ki€m sodt qud trinh dot tai budng thif cip:

Vi budng d6t thd ¢ip cd nhiém vu dot chdy hodn toin khi gas tir budng so cip,
nhiét dd cin duy tr trén 1100°C khi d3t chit thai nguy hai.
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Ngudhi ta phii ding detector - ddu do nhiét tr dong duge kiém sodt cling vdi quat
¢Ap khi d€ kiém sodt qud trinh dét.

Nhu viy, cdc loai chdt thdi hitu cd dang rdn, 18ng, khi déu c6 thé dp dung bi¢n
phip xit Iy chdt thdi bang 1o nhiét phan. Tuy nhién, CTR phai dugc nap 4r budng su
cip. Chdt i6ng vi khi dugc dot thiing & budng thit cap, lic nay budng 48t ¢6 cdi tién,
1ip thém bd d6t chat 1dng.

Riéng nhitng chdt thdi ¢6 phdn tng thu nhiét s& khong dudc ddt trong 16 nhiét
phin. Qua trinh xdo trdn chat thdi phdi han ¢h€ 161 da. Vi vay, mdt s6 chit dang bot,
bot gidy cling han ch& dat biing 10 nhiét phin.

8.4.4. Uu di€m va nhugc diém cda hé thd'ng dét nhiét phan

Ngay nay trén th€ gidi di 4p dung rdng rdi qud trinh nhiét phian dé xi ly chat
thiti, nhdt la cdc CTNH nhd nhitng wu di€m ndi bic sau:

Un diém:

- Qud trinh nhiét phin xdy ra 3 nhiét dd thdp (so vdi cdc cdng nghé doét khdc). Do
vy, lam tang tudi tho cita vat liéu chin tfa, gidm chi phi bao tri;

- Kiém sodt dugc ché do nhiét phin sé tiét kiém duge nhién li¢u vi budng nhiét
phin chinh 12 ngudn cung ¢ip khi gas cho budng thit ¢ip;

- Qua trinh nhiét phan khéng doi hoi sy xdo trdn nén s& gidm dugc lugng bui phit
sinh. Thong thudng, bui trong khi thii < 200mg/m’, trong nhiéu trudng hop khong
cin trang bi thi€t bi xa 1y bui;

- Qud trinh nhiét phiin ¢6 thé kiém sodt dudc nhd ban chit thu nhiét ¢a no ;

- CTR hoiic i6ng bi ddng thé héa chuyén vio ddng khi ¢é nhiét lugng cao nhdf qué
trinh nhiét phin ¢6 kiém sodt;

- Céc cdu ¥ ¢6 thé thu hdi dudce tdp trung trong ba rin hodc nhya dé thu hdi;

- Thé tich chd't thai gidm ddng ké,

- Cdc chat bay hoi ¢6 gid tri kinh t€ ¢6 thé dudge ngung tu dé thu hdi;

- Phéiin hoi khéng nging tu, chdy dwgic coi nhw ngudn cung cap ning lugng;

- Vin hanh va bdo tri phit hgp vdi diéu kién Viét Nam;

- Ciic chat hitu ¢d va cdc chit ddc hai nhu dioxin, furans, PCB chdy hoan toan.

Nhuoe diém:

- M6t s6 thanh phin trong chat thdi ldc nap lidu dé dbt cé thé bi giit lai bdi ba
thdi (nhya dudng, than cdc...), tro cling can duge chén 14p an toan.

- Chit (hdi ¢6 phdn itag thu nhiét khéng nén dot trong 10 nhiét phin. Bin chit clia
gud (rinh dot thidu khi 12 rit it xdo won chit thai (k€ ¢d khi nap lidu). Vi viy, nhifng
toai vat licu yéu cdu ¢ su xdo trdén khi ddt dé ¢6 hiéu quid nhu cacbon dang bdt,
hoiic bun nhio khdng thé dp dung cong nghé dot thidu khi.

- Theti gian dSt 1Au hon so v8i cOng nghé dat 10 quay.
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8.5. HE THONG KHi HOA

8.5.1. Qua trinh khi héa

Qui trinh khi hda 1a qud trinh dot cdc loai vat liéu trong diéu kién thiéu oxy. Mic
di phuong phap ndy di dude phat hién vio the ky 19 nhung viée dp dung dé x& 1y
CTR chi dudc thie hién trong thdi gian gan day.

Khi héa 13 m6t k§ thudt dot ¢é hiéu qud vé mit ning lugng, dude dp dung vdi
muc dich gidm thé tich chdt thdi va thu hdi ning lwong. Qué trinh khi héua 12 qud
trinh dS1 CTR chda him lugng cacbon cao nhiim tao ra nhién liéu dot gidu cacbon
monoxyde, hydrogen, vd mdt vai hydrocacbon no (chi y&u 1d CHy). Nhién lic¢u dot
niy ¢6 thé st dung cho ddng co d6t trong, tua bin chay bing khi, ndi hoi...

Quad trinh khi héa gdm nam phin ing cd ban sau:

C + 0> = CO5 (13a nhiét)

C + H-0 = CO + H; (thu nhiét)

C + CO» = 2C0 (thu nhiét)

C + 2H, = CH, (tda nhiét)

CO + H-0 = CO; + Hj (tda nhiét)

Nhiét d€ duy tri qud trinh 1dy ¥ cdc phdn ¥ng tda nhiét, trong khi cdc thinh phan
dé chdy dude tao ra bdi phan dng thu nhiét.

Khi h¢ thdng duge van hinh & dp suit khi quyén véi khong khi duge ding lam
chdt oxy hda, thi sdn phim cudi cing cda h¢ thdng khi hda 12 hén hgp khi chdy ¢
nhi¢t i thip bao gdbm Ha, CHy, CO,, CO va khi hydrocacbon, trong dd: 10% COs,
20% CO, 15% Ha , 2% CHj theo thé tich, con lai 1a khi N». Cacbon ¢& dinh va tro ¢d
rong CTR, mdt lugng 1dn chat 10ng dudge xem nhu dau pyrolytic. Khi gas nhién li¢u
sinh ra ¢6 nhiét tri thip (khodng 5.600k}/m") do dnh hudng nitd ¢6 trong khong khi di
vio. HE thong khi héa ding khi lam tde nhiin oxy héa viin hianh ddn gidn, lugng khi
gas sinh ra 6n dinh. Khi oxy nguyén chdt dugc dung 1am chidt oxy hoa thay cho
khdng khi thi khi gas sinh ra ¢ nhiét tri cao han (khodng 11 200k)/m?).

8.5.2. H¢ théng khi hoa

Trén ed sd nguyén 1y hoat ddng cda qud trinh khi hda, rat nhi¢u hé thdng khi héa
dd duge thi€t k€ nhim dem lai hiéu qud 81 vu cho cong tdc xit Iy CTR. Tuy nhién,
ciin aif rén cdu tao ctia b phin dét, ¢6 thé chia hé thdng ndy thanh nam loai ¢d bin
1a: 10 ding, 10 ngang, 18 ting sdi, 10 d5t nhiéu budng va 10 dot thiing quay. BO1 vai
ba loai 10 ting $6i, 10 thung quay va 10 nhiéu budng cda hé théng nay hodn toan
twong o nhu cong nghé dot, vi viy, trong phdn ndy ching 10i chi trinh bay hai hé
thdng ¢on lai.

1. Lo diing

H¢ théng 1o diing ¢6 nhidu vu diém so vai cdc hé thdng hoa hdi khic ¢ ¢hd chi
phi thip. Tuy nhién, hé thing ndy yéu ciu CTR phdi mang tinh ddng nhdt. Dong
nhién liéu di vdo viing phin tng cia hé thdng nhd luc trong luwe dong thdi véi nhién
li¢u va khong khi. Sédn phim cudi cong 1a hdn hgp khi chdy cd nhiét trj thap v tro.
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Hé théng nay ciing ¢6 thé duge van hanh vdi dong khdng khi va nhién ligu di tir
dudi lén.

Hé thdng 106 ddng st dung RDF ddng nhit van hanh ¢ nhi¢t d thip 649 + 816°C
(1200 = 1500F), sdn phim sinh ra 13 hdn hgp khi chdy ¢6 nhigt ti thip, mot lugng
nhd nude ngung tu, va tro, char khd dang hat. Char ¢6 khd ning hip phy nhu than
hoat tinh va ¢6 the sit dung d€ st Iy nude thdi. Hé théng nay ¢6 wu diém 1i dong khi
thiii ra it, thiét bi ki€m sodt khi thdi don gidn va khong gdy 6 nhiém mdi trudng. Hé
thdng ndy ciing ¢6 thé st dung khi oxy tinh khiét tam tdc nhan oxy hda, sén phim
khi gas sinh ra ¢6 nhiét tri trung binh 10.060 + 1 1.900k)/m’ (270 + 320Btu,fft3). Thanh
phin khi sinh ra gdm 50% CO, 30% H,, 14%COa, 4% CH,, 1% khi hydrocacbon va
15014 Na.

2. Lo ngang

H¢& théng gbm budng ddt sd cdp va budng dot tha cdp. Trong budng s cip, CTR
chdy dwge duge khi héa trong didu kién du oxy. Sdn phim khi sinh ra ¢6 nhiés tri
thip duge 1iép tue dua 1&n budng ddt thit ¢ip. Budng ddt thi ¢dp duge vin hanh §
nhiét 46 649 + 871°C (1200 = 1600°F), sdn pham tao thanh 1& khi CO2, N2 v nudc.
Sén phim sinh ra tir budng dot tht ¢dp ¢6 thé tin dung dé€ thu hdi nhidt lugng cung
¢ap cho 10 hdi.

8.6. HE THONG THU HOI NANG LUGNG

Hiu hét cde hé thong 1o Aot CTR hién nay ludn di kém vdi hé thdng thu hdi niing
lwgng nhiét nhim gidm chi phi vin hinh va chi phi dau tu xt 1y khi thai. Nhi¢t niing
duyce thu hoi tir khi 10 d6t sinh ra & nhiét do cao bing hai phudng phip:

- Tudng nude (waterwall combustion chambers)

- LO hot (waste heat boilers).

Nudce néng hoidc hdoi néng dude tao thinh. Nudc néng duge st dung cho nganh
cOng nghi¢p can nhiét thip hay cdc thi€t bi sudi Am gia dinh. Hoi ndng duge st dung
rong rdi hon vi nd ¢6 thé st dung cho muc dich ¢dp nhiét va ¢6 thé duge chuyén héa
d€ tao ra niing lugng dién. Lgi ich clia viée thu hdi ning hugng tr 1o d6t c6 thé gidm
bt chi phi van hinh ciia hé thong.

Ning lugng nhiét thu hdi gép phin lam gidm chi phi diu w ban diu, chi phi vin
hianh hé thong kiém sodt khi thai tir 10 dot. Trong thyce €, khi sif dung 1o dét CTR d6
thi khong ¢6 hé thong thu hdi nang legng nhiét thi lugng khi st dung du cin ur
100 + 200% nhim ddm bido yéu cdu dot va khd ning xdo troén cling nhu kiém sodt
vin dé tro xi hay cdc vt liéu tich tu lai trén thanh cda hé thdng 10 d0t. Va k&t qud 1a
khi 10 sinh ra 1dn, chi phi ki€ém sodt & nhiém khong khi ting cao. Neuge lai, khi 10
dot ¢§ trang bi hé thong thu hdi ndng legng nhiét thi lugng khi du chi ¢dn tir
50+100%, do d6 gidm dude kich thude thi€t bi ki€m sodt 6 nhiém khong khi, gidm
gig thanh xit 1y. Khi 10 dot sinh ra 1ién tue duge 1am lanh trong hé thdng thu hdi nang
lugng nhiét cling g6p phin lam gidm thé tich khi thai phat sinh.

Tuomg mede: wuding thinh cda budng d6t duge ndi vdi cde Ong ctia ndi hoi. Cic
ong nay dude dit thing ditng va han lai vdi nhau. Nude Juu thdng trong éng s¢ hip
thu niing lugng nhiét sinh ra tx 10 hdi, tr d6 tao ra hdl néng. Thong thuGng, vung
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wesng 10 gin ké vi 1o dude ndi vdi gach chiu 1a (c6 kha nidng chiu nhiét cao) dé bio
v& Ong trdnh viing qud nhi¢t hay sif mai mon cd khi.

Lo hoi: budng dot cha 1o ddt dude 1am tir gach chiu Ita nhim han ché€ thdt thodt
nhiét qua wuGng 10. Khi 1o thai ra ¢é nhiét db cao s€ dudge hudng vao cdc waste heat
boiler riéng 1& 1dp dit bén ngoai budng ddt. Phuong phéap thu hdi ning lugng dang
nay thutsng dude sit dung dGi vdi cdc hé thdng 1o dot 1iéu chuin.

Hé thong thu hdi ning lugng 13 mdt hé thdng trao ddi nhiét trong dé nhiét ning
cda CTR dem dét dugc chuyén thanh nhiét cia nudce do sy chénh 1éch nhiét d6 gilta
nudc va khi 1o thai ra.

> May phat dién

=®-—-’ Blén néng

Tuabin
CTR da thi, _
nhign ligu Nong
san xuat tu chay .
CTR (RDF) Cam
bién
O nhiét

Ngung ty
l 3 .

Bom bé sung

) St dung tuabin hoi

May phat dién

Khi _ pién
dat : nang

Tuabin khi

\ Budng dét

Khéng khi Xa khi
b) Su dung tuabin khi

May phat dién

N&ng lugng chay | Bién
nang

Nhién liéu ldng
hoac khi

¢) St dung true tiép ndng luong chdy

Hinh 8.11, S 46 hé théng thu héi ndng lugng



Dong hdi

May phat dién

4 Bién
Nhién ':séng :®" nang
igu y

Tuabin

Hgi nudc
_ . R
tuan hoan
Tudn hoan
hoi ngung t
a) gung ty

Khi néng N |
—»{ Nhiét thai |—p DON9 hai
tuan hoan

May phat dién

Tuaoin - Bien Tuén hoan
kh i nang hai ngung tu

b)

Gas

— 9! Gidinhigt —® Nudc néng tudn hoan

Nudc
neng A Tuanhoan
whe Thai khi néng nudemat |
théng e Déng ho
lam mat thai tuén hoan
May phat dién

Nang Iluqng ~ Pién b’ Tuan hoan
chay nang hdi ngung ty

Nhién liéu khi
hodc iéng ¢)

Hinh 8.12. S 46 tudin hodn nhiét
So’ do hé théng tin dung nhiét
Thanh phin nguyén tic cia hé thong thu hdi ning lugng 13 10 hoi dé€ sdn xuit hoi
nudc; tuabin hdi hodc¢ tuabin khi hodc ddng cd pittong tao ning lugng cd; va mdy
phdt dién d€ chuyén ning lvgng cd thanh dién ndng. Tuabin hoi dudge s dung trong
cdc hé thdng i6n (10 + 50MW) con tuabin khi va ddng ¢d pittong st dung trong cdc
hé thdng nhd hon,
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Hé théng tuabin hoi

Trong hé thong nay, hoi nude diege tao ra tir 10 hdi d61 biing CTR d6 thi hoic
nhién liéu thu hdi (sin pham khi hodc nhién liéu 16ng do chuyén héa chat thii ciing
¢6 thé duge sit dung). Hoi nude ndy gildp cho tuabin hdi chay, ¢on nude ngung tu
quay trdf fai ¢dp cho 1o hoi. Tuabin hoi 1am cho may phdt hoat dong, tao ra cong sudt
dién & diu ra.

Hé théng mdy phdt tuabin khi

Tuabin khi ¢&n nhién liéu khi hodc 1éng. Cédc nhién liéu nay ¢6 thé cip bdi qud
sinh hoc, nhu khi bidi rdc hodc do phén hdy ky khi CTR &6 thi hodc do nhiét phin
hay khi hda. Tuabin khi twong tv nhu déng cd phédn lyc, gdm ¢6 ngiin nén ¥im ting
mat dd hén hop khéng khi - gas, budng dot va ngdn tuabin, nhim chuyén héa nhiét
ndng thanh ¢ ning. Con mdy phdt di¢n duge ndi tryc 1iép véi true cla tuabin khi.
Tuabin khi ¢6 hidu sudt cao, gon nén duge dng dung nhi¢u trong hé thong xit 1y khi
bdi rac.

Hé théng dong co dét trong

Bong cg dot rong sit dung pittong hay tay quay, ¢é thé chon khi hodc nhién liéu
l6ng thu dudge i qud trinh phian hily nhiét hodc sinh hoec CTR. Pong ¢d dot trong 1a
mdy diu tién duge sif dung d€ thu hdi nang lugng tir khi bii rdc. Pong cd dot trong
dugce ¢di tién tir dong cd dot khi ty nhién hodc propan. Tuy nhtén, khi ti¥ nhién ¢é nhiét
tri dén khodng 37259 kJ/m’, so v6i khi bii rdc chi khodng 15.000 = 18.600 kJ/m® va
5.600 = 11.200 kJ/m”® d&i véi khi nhiét tri thip, nén mdy nay phai ci ti€n bo hoa khi
va duding 6ng thu khi dé diéu khi€n khi chat lugng thip.

Ti 1€ nhiét 1a lugng nhiét tiéu hao dé tao ra 1kWh dién ning:

Ti 1& nhi¢t = nhi¢t cung cAp LI nhién 1i¢u/dién ning 1ao thinh (kJ/kWh)

Ti 1& nhiét clia hé thdng thu hdi ning lvgng 1ir CTR nim trong khodng 15.800 +

31.600kJ/kWh. Tucng dng hi¢u suat thu hdi nhiét cda toan bg hé thdng khodng 209%.

Bang 8.5. T1 1¢ nhiét clla mdt s& nha mdy dién

Loai nhd mdy Ti 18 nhiét, kI/kWh | Hidu suit

| Cic nha mdy dicn hdi nude 8n dinh 25.125 0,14
Nh& miy dién hoi nudc trung tim 12,132 0,30

| Nhi mi y ¢i¢n hoi nude trung tdm 151 8.967 ' (3,40
E&t?tlggl);]:g&nténg nghi¢p nhd hai nude khdng thu 36.925 0.10

: Nha miy di¢n cong nghig¢p nhd hdl nude thu nude ngung 21.100 0,17
Nha mdy hoi nudc cong suit 16n 4750 +5275 | 0.70+0.75 |
Nha mdy dic¢n diczen 12.132 030
Nha mdy dién khi wf ohicn - dong cd 14.770 024
Nha miy dién xdang - ddng cd 16.880 0,21
Nhd miy di¢no khi nhidt tri thdp - ddng cd 18.990 0,19
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Hi¢uw sudi thu hoi phiér, Hiéu sudt thu hdi nhiét 13 phin dién ndng thu dude

nhi¢t ning cia CTR hodc nhién Lidu,

Hicu sudt = 3600 (kJ/kWh) /11 1& nhict (kI/KWh) < 100% (%)

Hi¢u sudt thu hdi nhiél cta hé thdng dudge xdce dinh theo hidu suit cta umg thanh
phin. Hicu sudt tung binh cha timg thanh phin nhy 16 hai, 16 khi hoa, tuabin khi, 16
hop tabin hdi - mdy phdt dién, mdy phdt dién va di¢én ning st dung clia nhi mdy
dién vi cde thdt thodt khde trinh bily trong biang sau:

Bang 8.6. Hi¢u sudt thu héi nhiét cia mot s& thict bi

Thanh phin HiCu suit. % Thianh phin 1icu suft, %
Lo dd - 10 hai (40 - 68) 63
Lo hoi Tuabin
. - Nhicn licu rin (65-72)70 | Khi chiy i
' - Nhién ticu rin (60-75)72 | - Chuky don (8-12) 10 |
i - Khi nlu¢t in lhﬁ‘p (60 - 80) 75 - Lo uii sinh (200-26) 24 i
- Nhi¢n Licu ditu (05 - 85) 80 Khi din nd (30 - 30) 40

Lo nhi¢t phiin

H¢ thong tuabin - mdy phil:

- Co dicn (65 -75) 70 | - Nhé hon 12 5MW (24 - 30) 29

- Purox (70-8th 75 | - Ldn han 25MW (28 - 32)31.6
- Lo khi hoa ' ' My phdi dicn: .
| - Khi néng (70 - 0y 75 | - Nho hdn 10MW (38 - 92) Y0
E - Khi ngu:f)i. khi qui loc (60 - 70) 65 - Lén hon HOMW S (94 - 981 96
l Qui Lrinh ma.:l_;u_]uh(m : _.(.3() - 90) 85

Bang 8.7. Di¢n niing phuc vu nhd mdy va that thodt,

% Linh theo cOng suat phit dién

‘ Nhit mdy tuabin - may phil
| Quid teinh purox
: Metan hoa

That thoidt

(4- 8) 6
18- 24) 21
(18 - 22) 20
(2-8)5

Vi du 8.4, Udc tinh niing lugng sinh ra tir hé théng chuyén déi ning lvgng CTR
vai cOong sudt 5O tdn/ngdy. HE thdng gdm 3 hap 10 khi héa ting s6i - dong cd dat

rong - miy phdt di¢n. Pong thai tinh ty 18 nhi¢t va hicu sudl chung cua qud trinh,
Bift riing niing lugng ctia CTR 14 11.782 kl/kg.

(idi;

Cie dut lugng duge tinh nhu sau:

I- Téng nang lugng thu duse do dot CTR:

SOEN/ nghyx 107 kg /tinx 11

782k]/ kg

24h

=24.546x10"kJ/h



2- Nhiét lugng hoa hoc ¢o thé thu duge tir 10 khi hoa (hiéu sudt 70%)
24,546 x 10° kJ/h x 0,7 = 17,182 = 10" kI/h

3- Ning lugng cd hoe ¢ thé dung dudgce 1l dong oo ddt trong (hiéu sudt 25%)
17,182 x 10° kJ/h x 0,25 = 4,296 x 10° kJ/h

4- Ning lugng dién thu dudge tit mdy phdt (hiéu sudt 90%)

8
4,296 x 103" k] / hx{,9 — 1074KWh/ h
3600k]/ kWh
5- Ti 1€ st dung nhiét [
24,546 x 10kl /h 22 855KW
1074kWh/h

6- Hi¢u suit st dung nhiét chung:

0,7 x 0,25 x 0,9 x 100% = 15,75%

Vi du 8.5. Udc tinh niang lugng thu dude tif CTR qua hé thong chuyén doi ning
lwgng cong sudt 100 tin/ngay. Hé thdng gdm 8 hgp 10 dot CTR dd thi - 10 hdi -
tuabin hdi - mdy phdt dién. Cho nhiét tri cia CTR = 11.782kJ/kg

Gidi:

Cic day legng dudce tinh nhu saw:

a) Téng ning luong thu dudge tr CTR do thi:

100tAn/ ngay x 1000kg/ tAnx 11,782k} / kg
24h

b) Ning ludgng hot nude ding duge tr 10 hai:

49,1 x 10°k4/h x 0,7 = 34,37.10%J/h

¢) Ning lugng ¢ hoc diing duge tif tuabin hoi (30%)

34,37x10°%J/M x 0,3 = 10,31.10°kJ/h

d) Téng nang Wwgng dién ctia mdy phdt (hiéu suat 96%)

10,31x10°kJ/ hx 0,96
3600kJ/ kWh

¢) Ning htgng phuc vu hé théng thu hbi niing lugng 6%

2749,6kW x (0,06 = 165,0kW

) That thodt nhiét khdc 5%:

2749.6kW x (0,05 = 137,5kW

=49 1x10°k]/ h

=2749,6kW

2) Cong suit dién:
2.749,6 - 1635,0 -137,5 = 2447, 1 kW
h) Hi¢u sud't chung ciia hé théng htu hdi nang lugng 1t CTR do thi:
2447k W x 3600k]
49,1x10°kJ/ h

x [00% =17,94%
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87. CAC HE THONG KIEM SOAT O NHIEM MOI TRUGNG CHO CAC QUA
TRINH NHIET

K§ thudt x(¥ Iy CTR dp dung cdc qud trinh nhi¢t phdt sinh mot $4 tdc dong dén
Mol ruding xung quanh bao gdm: khi, bui, CTR vi chit thdi [ong néu thict k& 10 sai
hode ki€m sodt, van hinh 16 d&t khong dim bdo. Do dé, khi dp dung phuong phip
nhi¢t dé xit 1y CTR, cidc 10 @0t phai dude trang bi hé thdng kiém sodt sy phat thii.
8.7.1. Sy hinh thanh va tde hai cila cde chat trong khéi 1o dot

Céc chdt & nhiém khong khi duge tao ra ¢6 lién quan trye iép dén thanh phan
chit thii duge ot Cde chit & nhiém cin ki€m sodt 11 NOy, SO», CO, O, chi v bui
(PM 1),

1. Kif NO,

NO, ¢4 hai dung la: NO va NO», NOy hinh thanh tif hai nguén do 1 ngudn tha
nhdtl hinh thanh do phdn dng gitra nitd v oxy khdng khi dudi tic dung ciia nhiég
ngudn thit hai hinh thanh do phdn tng oxy va nits hitu ¢d ¢d trong thanh phin cdc
loai nhién liéu st dung. NO, 13 tic nhiin din dén viée hinh thanh chdt PAN (Peroxy!
Aceral Nitrar) giy nén hién wiong sudng mi. Phin dng oxy hoa quang héa:

NO, —» O3 + PAN

NO, con chuyén thanh dang sol khi (giot 1éng) ¢6 thé tao mua axit.

K# thuit khdng ché NO,:

- DOt thicu khi ¢6 win hoan & budng sd ¢ip ¢ (hé [am gidm dude 35% lugng NO,,

- X I¥ NO, trong khi thdi bing xdc tic hodc amoniac ¢6 theé lam gidm dudc 15
60% ludng NO,.

- NEu stf dung hdn hgp than hoat tinh tron natrihydrocacbonate ty 1¢ 35:65 trong
lugng, ¢6 th gidm 65% NO,. bén canh d6 ¢6 thé xit 1y thém khi thii (khir dioxyn/furan,
THC, hai axit).

2. Khi SO, va khi axit (HCI, HF)

- SO, va khi axit (HCI, HF) hinh thinh do qud trfinh ddt nhién liéu co chua luu
huynh, clorua, tlourua. Flor chi ¢6 trong mdt s6 it CTR cdn clor thuting gip han, vi
du ¢é trong nhua PYC... Luu huynh trong cde hdp cht dude dot ¢6 thé chuyén thanh
SO~ iy 14 + 19%, mdc do chuyén héa SO- thainh SOy phu thude vao nhiét df vi
lwgng oxy du trong budng dot. Qud trinh chuyén clorua, florua thinh HCI, HF vao
khodng 46 + 48%. SO~ kich thich hé hd hip, lam cay mdt, chdy mii, giy nén cic
b¢énh nhy vicm mii, mit, viém hong. 4 néng do cao, SO- 14 tdc nhin giy bénh tit
hoae gdy tf vong doi vai nhiig ngudi di mdc cde ching bénh lién quan dén phdi nhu
viém phé& quin hay cudn phdi. SO» gy nmura axil va suong min, hiy diét ao hd, song
rach va rimg.



Bang 8.8. [1am lugng luu huynh va Clo trong CTR do thi

“Thanh phin £ % KIS tinh theo chdt khd % kI Clo tinh theo chit kho |
Cacton o 005 0.05 3
| Gidy bao 0.03 j 0,05 '
Ric vuin 0,07 i (3,34 ;
Cao su, €6, vii 0,18 0.14 |
Nhura (0,27 6,48 ‘
Gidy hdn hap 0.04 0.12
t Chdt hitu ¢ hdn hop [.15 1,80

Cic bién phip ki€m sodt 6 nhiém chd y&u 12 sit dung thi€t bi x& ly khi thdi bidng
ciic chdt hiip phu, hip thu.

3. KhiCOva THC

CO via THC duge hinh (hanh do qud trinh d6t CTR ¢6 chda cacbon trong diéu
kiGn thiCu, cdc hgp chdt hitu ¢o chdy khang hoin toan. CO phin Ung vdi hemoglobin
trong mdu tao thanh carboxylhemoglobyl (HbCO), giy dc chC phin dng giita
hemoglobin vi oxy. Cu thé con ngudi ¢hi thich Wng vdi oxyhemoglobin (HbO»). Su
thi¢u hut oxy s& gdy nén hién twng nhire dau, chong mat. Hiéu gud ctia qud trinh
chidy ¢O (h¢ ddnh gid théng qua ndng do clia CO va THC. Thue 1&, vice do nong do
THC rat phie tap. Vi thé thuding ddnh gid hiéu qud chdy thong qua chi ticu CO-,
CO. Néu hi¢u qui dat rén 99,9% hoic ndng d6 CO trong khoi thii nhd han [0ppm
(hi ndng do THC trong khi thii khong ddng ké.

£ Bui

Bui hinh thanh do gud urinh dst LAULU e o o o 2 o
khong hoan todn cde thinh phan vo 60 —
cd va hou ¢ ¢d trong chat thii dugc 20 -
dot. Kich thude hat bui tir 0,3 + lpm 40 -

chidm o & tr 80 = 90% theo khoi
lugng. Theo 1y thuy&t, khi qud trinh
dot duge thue hién § nhiét do cao,
di¢u ki¢n oxy hoa tdt thi cde chit hitu -
¢o bl oxy hda riét dé nhung thue 1& 10
thi khong dat duge két qud nhu mong —

20

I

mudn nén bui tao thinh s& ¢6 mit 8 C -
phin 12 thinh phin hitu ¢d bi cudn 6 - _
thco khi thili. Thinh phan, tinh chil s —
cing nhu tai lwgng caa bui ¢d lién = 7
quan d&n (hinh phan chdt thdi duge 2 - a

dot load 16 dd1 va qui winh van hanh,

EERENEY/ ANERE RN
00101 12 51020304050607080 90

Byl lam gidm thi giic va dnh
hudng dén sie khoe. Bui ¢ kich
thude nhé hon 10pm goi 1 bui hd hidp  Hink 8,13 MSi quan hé gidua kich thice hat by
bdi vi nd ¢6 thé di sdu vao trong phdi. vt phdm trdm theo khaT ey

Rt



5. Cdc kim loai ndng

Bing 8.9. Ham lugng kim loai ning trong chit dét

Ham

fwgng (rg/MJ)

Kim Dau Than (M¥) Chal th3i rdn do thi
loai | Thap | Cao ’l;’r‘::;lg Thip | Cao Tt)rillllr;lg Thap Cao "l;;l:lr:]g
As nr or nr 20,3 15010 | 33L0 23,0 1392

Ba nr ar nr 472 1550,0 171,0 nd nd

Cd nt nr nr 1.9 1001,0 110,0 17.4 3538

Cr 0,26 7.4 3.2 86,0 | 3367.0 | 1017,0 | 2800 125,623

Cu 1.1 260 4,6 138,0 12180 510,0 1046,0 180,039

Hg nr nr nr 23 96,7 18,7 <]130,0 362

Mn (1,39 94 3,6 47,0 4753,0 | 2081,0 | 10590 48,022

Mo 0,50 4.3 1.4 35,5340,0 173.0 59.8 2982

Ni 9.7 371,01 251,0 | 1040 | 2131.G 677.0 90.0 51,564

Ph 3.1 28,7 13,9 83,0 30840 738.0 877.0 136,663 |

"Sb | nr ne nr 2.7 | 5370 | 984 | 301 5404

Sc nr nr ar 9,2 5420 109,0 8,1 237

Sn 2,6 573 16,2 10,2710,0 1530 80,9 8179

A% 5,2 358 1290 | 342,0 | 3341,0 | 1401,0 586,0 5088

Zn 50 ﬂ42,6 17.8 186,08825,0 1582,0 | 3018,0 | 303,716

Nguén 1]

CTR 12 hdn hgp di thé c6 thé chita bdng mach dién 1, pin chifa cdc nguyén 3§
kim foai... khi chay kim loai (Cd, Cr, Hg, Pb...} s& tao thanh bui hodc hdi (vi du Hg
héa hai & nhiét dd thap 357°C hay 675°F). Cdc kim loai chinh trong thanh phdn khi
thii gdm: Sb, As, Hg, Cd, Be, Cr, Cu, Pb, Mn, Mo, Ni, Sc¢, Sn, V, Zn t6n 1ai ¢ cic
dang hdgp chit nhu oxit, mudi, kich thude cdc hat bui thung nhd hon 2um.

6. Cic hop chit halogen hitu co

La hgp chit nguy hiém bao gém PAH (hydrocacbon da vong), polyclorinat
dibenzo (PCB), polyclorinat dibenzodioxin (PCDD), polychlorinated dibenzoturan
(PCDF)... PCDD ¢ 75 ddng phin con PCDF c¢é 135 ddng phin phu thudc vio s§
nguyén tif C lién két véi H hay CL.

a}

Nguyén tif oxy

Nguyén tir oxy

bj

Hinh 8.14. Cdu tridc cda a) polvclorinat dibenzodioxin (PCDD)
va b} polychlorinat dibenzofuran (PCDF)
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Tdc hai: ¢6 kha nang gy dot bi€n gen cho thd va con ngudi.

Nguyén nhin hinh thanh trong 10 dot CTR:

- Dioxin va Furan ¢6 sdn trong CTR d6 thi: thuc BVTV, gidy, g0...

- Hop chdt vong thom chia clo: clorophenol ¢6 trong CTR chuyén thanh dioxin
va furan

- Tuong tac gitta hydrocacbon vong thdm va clo: phdn @ng gitta lignin (c6 trong
g0, gidy, rdc vuon...) va clor phin hiy tit PVC hoidc mudi (NaCl...).

Khoi lugng cdc chat 6 nhiém trong khi thdi ¢6 lién quan truc ti€p dén thanh phan,
tinh chat cta chat thdi dudc dot cling nhu cdng nghé dot. Bai véi cdc hop chat dioxin
va furan thi t6¢ dO sinh ra nhanh khi nhiét d6 budng d6t trong khodng 300 + 400°C.
Cdc bién phédp ki€m sodt cdc hgp chit halogen hitu co néi chung 1a ki€m sodt ché do
dot thich hgp trong d6 can quan tim dé€n nhi¢t do budng d6t, nhiét do budng dot cin
duy tri trén 1100°C vdi thdi gian lvu tir 1 + 2 gidy.

8.7.2. Thi€t bi ki€m sodt 6 nhiém khéng khi

Khi va bui phdt sinh trong qud trinh dot CTR ¢6 thé dugce xit 1y bing cdc thiét bi
ki€m sodt va phan loai thanh bon dang sau day:

Kiém sodt bui: phan loai tai ngudn, ki€ém sodt qud trinh dot, xi 1y bui bing loc
tinh dién hoic loc vii.

Kiém sodt NO,: phin loai tai ngudn, ki€m sodt qud trinh dot, xi 1y khi

Kiém sodt SO, va hoi axit: phin loai ngudn, xif 1y biing thdp rira khi hodc loc kho

Kiém sodt CO va THC: kiém sodt qud trinh dot.

1. Thiét bi xu If bui

Hién nay bién phdp ki€m sodt bui trong qud trinh dot 12 thong qua kiém sodt ché
d) dot dang 16 ra ngdy cang ¢6 uu thé. Ngoai ra ¢6 thé xit 1y bui thong qua cdc thiét
bi xif Iy nhu: thi€t bi loc bui tinh dién, thi€t bi ventury, thiét bi loc tay do, xyclon...

Hinh 8.15. Thiét bi loc bui tinh dién
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Bui PM 10 duge xit Iy hidu qua biing ba cong nghé:

1- Loc tinh dién (EPS)

2- Loc vai, loc idp sdi

3- TS hop EPS via loc vdi.

Vdi hiéu th€ si dung tir 20.000 + 100.000V, EPS hoat déng phu thude vao cdc
y&u t&: nhiét do, dd &m vd mang lai hiéu qud xit Iy bui rdt cao:

- Dot v PM2: 93%

- Pal véi PM10: 99,8%.

Con véi thiét bi loc vai lai cho hiéu qud cao ddi vdi bui PM 0,1.

8.7.2.2 X li NO,

Bé ki€m sodt tuong NO, thii ra méi trudng trong qud trinh dot, phii ti€n hinh
phan loai chi't thai tai ngudn, ki€m sodt qud trinh chdy, xit 1y khi chdy.

- Phin loai tai ngudn: tdich CHC chifa nito.

Vi du thyc phAm thira va rdc vudn nhim lam gidm NOy sinh ra.

- Ki€m sodt qud trinh chdy:

+ Tuin hoidn khi chdy.

+ Phin doan qua trink ¢chdy va vin hanh qud trinh chdy trong diéu kién thi€u oxy.

- X 1y khi thai.

Dudi day 1a hai quy trinh xi¢ 1y NO, hiéu qud do JFE nghién cifu va d¢ xudt:

1. Hé thdng xit I¥ NO, khéng xiic tdc

Vi vu diém khong xi dung thém hé thdng x khi thdi cho 16 dot, NH; s& duge
bum truc ti€p vao budng dot CTR nhd hé thdng bom dinh lugng, cdc vdi phun dong
tia NHjy tao nén su ti€p xic 161 da gitta NO, va NHj3, gidp cho cdc phdn ifng xdy ra
triét dé.

Budng chay
Cla xao trén
- Vi phun déng tia
Khéng pram Phan ung:
chi \ ANO + 4NH3 + Op —> 4N + 6Hp0
mc-;n\A 1 6NO» + 8NH3 — 7Np + 12H,0
l x
Budng - —> Nz
— chay —> Cua xdo tréon H,0
o= :
Bam ﬂ
Ban chifa NH3 NHg

Hinh 8.16. Hé théng xi ¥ NO khing xiic tic
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2- Hé théng xut Iy NOx ¢6 xiic tdc

Bén chira NH3

—— ch = Quat 6”9
— r—to 2P hé trg  khoi
R B e ==
=
o Thép riia 1hu bui )
Lo dot Khi
Thap phan
ung

Hinh 8.17, H¢ thdng xu Iy NO, ¢6 xiic tdc

Vi quy trinh xit 1y nay, ngoai NO,, SO, bui, cdc khi axit, CO, THC va nhiéu
chat 6 nhiém khdc ciing dudce kiém sodt tdt nhd ki€m sodt qué trinh dot, phan loai
rdc tai ngudn, rita/hdp phu khi va xic tdc. Tuong ty, JFE ciing dua ra cdc quy trinh
X ly tong hop khdc vdi da chic nang.

Than hoat tinh
T_ H-O At

Qué trinh WBIAROTE 1 J%
say (kho) :. IHg DIOXIU.
Thap ] -
I. ria khi ¥=‘ |
Khi thai . )
nhiét do 'Hg, HCI, SOy .|
o Qua trinh say ’ ' va Dioxin
(nGia kho) VoI o A
toi T BV o e ittt ol
Than hoat __‘Hg, Dloxan.

tinh

Hinh 8.18. So Ao hé thong tong hop xit 1Y khi thdi da chite ndng JFE - LYMAR
a) JFE-LYMAR (Dry & Semi-Dry)

JFE - LYMAR mdt hé thdng xtt 1y cho hiéu qud cao khi xi 1y khi thdi chita ndng
do axit HCI, SO, cao. N6 ¢6 mdt s6 dic tinh sau:

- Thanh phan axit trong khi thdi gidm manbh, thi€t bi ddng tin cdy;

- Chi phi diu tu va chi phi hoat dong thdp, dé bdo tri;

- Khong doi hoi xi 1y riéng nudce thai.
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JFE dugc dé xudt bao gdbm say kho va nira kho ¢ su k&t hdp vdi cdc phuong phip
bdo vé moi trudng khdc, nd 1a mot gidi phdp t6i uu dé€ xit ly khi thii chita NOy, kim
loai ndng va lam gidm dioxin vi vy dau ra clia khi phit hgp vdi tiéu chudn.

b) JFE loc 4m (hap thu)

JFE loc 4m dya trén cong nghé phdt minh cda cong ty Kurabo, Nhit Bin dat dudgc
hiéu qua x{ 1y cao v6i HCI, SO va cdc thanh phin axit khdc trong khéi théi.

- Gidm manh thanh phan axit (nhé hon 10ppm);

- Hi¢u qud va bén ving vdi hai khdi thap xit ly;

- Rita khi hiéu qud va &n dinh nhd chuyén dong 1én xudng ctia dong khi théi;

- Tén that dp luc trong thap hap thu thap.

Dong khi ra

/gaﬁrm

i/ 25Tl
Tao am x
Dong khi vao —q—+— Voiphun

u Loc
Voi phun Ve

Hap thu a<—|— Véi phun

(2] o=

Tién rlia khi

Thap hdp thu

Hinh 8.19. Thiét bj hdp thu khi thdi lo dot ciia JFE
8.7.3. H¢ thong ki€m soat dioxin/furan
Kiém sodt sy phdt sinh dioxin/furan tir qud trinh d6t CTR:
Kiém sodt qud trinh chdy: a) nhiét d6 budng dot khodng 1800°F, thdi gian chdy > Is.

Nong do CO cang thap thi lugng dioxin sinh ra cing nhd, do dé ki€m sodt lugng
dioxin sinh ra thong qua ki€m sodt ndng do CO c¢6 tinh kha thi cao.

Kiém sodt bui: kim loai ning va dioxin phan I6n nim trong bui thu hoi tir thi€t bi
loc vdi va thi€t bi xtt Iy SO, kho va w6t & nhiét do 140°C.
8.7.4. Hé thong ki€m soiat CTR con lai

Qudn ly CTR c¢on lai 1a mot phin tdt y&u trong quy trinh ddt CTR. Cdc chit can
ki€m sodt bao gdbm:

- Tro day 10: kim loai, thuy tinh;

- Tro bay: thu hdi 99% trong thi€t bi ESP hoic loc vai;

- Ciin tir thiét bi rira khi kho.
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Do tinh chit dé phin tdn nén tro ¢in duge thu gom trong bing tdi kin va vin
chuyén trong cdc thing kin dén noi thii b, tro bay thuting duge tao &m vi tron vi
tro ddy 16 trude khi chon 1dp.

Chi 6 tro ddy 1ot

ABI:F‘L@]X]O (8.6)
a

trong dé: a - kI mau tro ban diu; b - ki miu sau khi dét trong 10 nung kin.

D31 v3i CTR db thi: ABL = 95+999%.

Budce sit dung lam vt Liéu 16t dudng: hdn hop tro bay + tro ddy 1o + sra vO1 + X1
ming poolan - gach x4y dung, séin xudt dd nhin 1ao xay dung ngoai khai.
8.7.5. Tiéu chuin quy dinh khi thai che 1o dét

Nham quén 1y edc 1o dit chat thai han ché 137 thidu cde ngudn 6 nhiém cho moi
trutng dac bi¢t [a mo1 rung khdng khi, ngodi cdc gidi phdp k¥ thuit viée xdy dung
cde thé ¢hd phdp Iy 1 didu cin phii c6. Vi vy, bd tiéu chuin quy dinh him wgng
cde ¢hidt O nhiém trong khi thdi cda cc 1o dSt chit thii di duge thidt [ap. Sau diy 1A

tiéu chudn khi thdi cda 16 4ot cGa Viét Nam va mot 6 nudce trén thé gidi.

Bang 8.10. Tiéu chuin khi thii cho [0 d5t chat thii cda Viet Nam

| Chdt 6 ohidm | Panvi | TCVN6560-1999
Bui mg/m’ 100
HF mg/m® 2
HCI ma/m’ 100
CO mg/my’ 100
NO, ma/m’ 350
SO, mg/m’ 300
) Cd mg/m’ ‘ ]
Hg mg/m’ (3,5
_T(;;ng KL nidng (As, Sh, Ni, Co, Cr, Ph, Cu, V, 8n, Mn) mg/m’ »
Tdng Dioxin / Furan mg/m’ ) ]
Khi khé 12% COA

Bing 8.11. Tiéu chuin khi thii cho 10 45t chdt thii cda mdt s6 nude

Chitd nhiém | Pdnvi | M§ Tay Dic | Thuy ST | Thuy Pidn | Nhit
/ 2 3 4 5 6 7
Bui mg/m’ 25 75 500 50 35
HF mg/m’ - 5 5 i 5
HCl mg/m’ 45 | 30+ 100 30 200 80
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/ L2 3 4 5 6 7
co mg/m’ 470 100
NO, mg/m® | 270 = 380 300 500
SO, me/m’ | 75+ 200 300 500
Cd mg/m’ 0,2 0,2
He mg/m’ 0.2 0,1
THC © mg/m’ 45 i 20 20 + 150
Zn mg/m’ 5
Ph mg/m’ 5
_-Sh, Cu, Mn, Vv mg!m" 5 5
As, Cr, Co, NI, I
Se.Te
Khi kho 11% COy | 11%COs | 10% CO- B

8.8. CAC YEU CAU KHI DOT CHAT THAI NGUY HAI
8.8.1. Hi¢u qua phan hiy DRE (Destruction and Removal Efficiency)

Hi¢u qud phin hiy 1a khd ning phin hiy ctia mdt chit hitu ¢o nguy hai khé phan
hiy nhit rong m&t hdn hop chat thdi. Hidu qud phin hiy thudng duge 4p dung khi
dot chit thdi ¢6 thanh phan nguy hai va dude tinh theo cOng thie:

{(Wv’m _Wm)] .
DRE =| ——— =2 |« 100 (8.7)

trong dd:

Wiao - 1di lugng chdt 6 nhidm diu vao (kg/gid)

W, - tdi lugng chat 6 nhiém dau ra (kg/gid).

Theo quy dinh cta My thi hiéu qua phian hiy DRE ciia ¢dc hap chit dioxyns/furans
phdi dat 99,9999%. Vi hgp chil hitu ¢o nguy haj khong chita thanh phin clo hitu ¢y,
th¥fi gian luu chdy can dat 2 gidy, nhiét 4 budng dst t6i thiéu 13 1000°C. N&u dot

cie hygp chat ¢6 chita clo hitu ¢d thi thoi gian luu chdy ¢an dat wén 2 gidy, nhiét do

budng dL 101 thidu 12 1200°C, bit budc hé théng 1o dot phdi duge trang bi hé théne
XU Iy khi thdi.

Trong ¢Ong ngh¢ dot CTNH, chi't khé phin hiy nhi't thuding dude chon [am ¢d &
tinh todn. Toluene, tetrachlorobenzene, cacbon tetrachloride 13 nhitng chit rat kho
phin hiy, phii ¢in & nhi¢t d6 cao mdi dot duge. O nhiét dd cang cao, sur ciit mach
cang sdu nén hiu hét cdc chdt hitu cd déu bi phan hiy dén khi chi con lai mot s it
mach vong.

Thong thuting, ddt vai 10 dot hoat dong theo nguyén tic nhiét phan thi CH, sinh
ra (f qud tinh nhigt phin duge sit dung d€ ddnh gid hi¢u qui phian hiy cda chit
thai, v cting la thong s§ d€ nhin bidt khi ndo qud tinh d6t duge xem la thuc hién
XONg (thong quu kiém tra néng do dédu vao va ddu ra ciia buong vt cdp) do viée do
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¢hi s CHy dude tién hanh dé dang, ¢6 thi€t bi do truc 6¢p va gid thanh ré han khi so
sanh vdéi cde chit kho phan hily khac.
8.8.2. Chi s& chay | (Incinerability Index)

Trong hdn hgp chit hitu cd dem d3t, cin xdce dinh chill “khd bi chdy nhdt” dé
ddnh gid tinh khi thi cda hdn hgp khi dp dung phuong phdp dot thong qua chi s&
chdy [ nhu sau:

1:C+[i] (8.8)
H

trong do:

a - hilng s0, a = 100kcal/g;

H - nhiét tr, kcal/g;

[ - ¢hi 86 chdy, khong thit nguyén;

C - ham lugng, %.

Gid tri | ¢la mot chilt cing cao ¢6 nghia 12 chit dé cing khé bi chdy. Vi du, dong
¢hdt thdi nguy hai gdm cdc chit nhu sau:

Hgp chit C H I
Diclorometan 1,7 1,70 60,5
Clodan 0.5 2,71 374
lcxaclorobenzen 1,1 1,79 57,0

: Tribrometan ' 0,1 0.13 i 7643
- DDT 2,0 4,51 | 24,2

Theo dé, tribrometan ¢ nhiét tri thip nhd't va chi s¢ I 13 1dn nhit. Mac di ndng
dd trong dong thii Ia thidp nhat, nhung tribrometan 13 mot rong nhitng y&u (& quyét
dinh d¢ xdc dinh hi¢u qud phin hdy chat thdi rong quéa trinh dt.

8.8.3. Hiéu qua dot CE (Combustion Efficiency)

MGt trong hai chit duge st dung dé ddnh gid hiéu qud ctia qué trink chdy 1 CO
vt 10ng hydrocacbon (THC). Tuy nhién, viéc do ndong d¢d THC phitc tap hon nhicu so
v@di CO nén hiéu qua chidy thudng duge danh gid théng qua CO va COs. Hi¢u qud
ddL duge inh theo ¢ong thide sau:

{(Co2 —Co)} |
CE={——2|x100 (8.9)
CO

2
Trong d6, CO va CO; la néng d6 phin trim theo thé tich trong khi thdi kho § dieu

kién chudn & 7% hoic 9% O-. B3 véi 10 ddt CTNH, hiéu qud d6t CE phai dat trén

99.99%.

8.8.4. Hiéu chinh néng dé cdc chat trong khi thdi

Néng d6 cde chit & nhiém trong khi thdi thutng dudge dua vE cing mot diéu kién
chudn theo 3%, 7%, 11% O» hoic 12% CO- khi khd (% thé tich khi kho),
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Nong do chudn theo oxy:
- P, x{(21-n) (8.10)
(21-Y)
rong do:
P, - ndng do chat 6 nhiém di hiéu chuin theo n% O-, (n=3, 7, 11);
P - ndng 40 chit & nhiém do duge;
Y - ndng do oxy do dudgce trong khi thii,
Nong do chuin theo 129% COa:
P x12

P =
MCCHN

(8.11)
trong do:

Py~ - ndng dod ¢hat 6 nhiém & 12% CO-;

P, - ndng d6 chit 6 nhiém do dugc trong didu kién 13y miu;

|COaxly, - ndng d6 CO- do duge trong khi thai & dicu kién thu miu.

8.9. CAC TINH CHAT CUA CHAT THAI CAN QUAN TAM KHI BOT

- Thanh phin héa hoe cda chat thii, dd tro, do dm;

- Kha niing dn mon;

- D6 nhat, chat thdi dem dot ¢6 thé & dang rin hodc 1éng:

- Hogt tinh {(khd nidng phdn tung);

- Kha nidng polyme hda;

- Nhi¢t néng chay cua tro.

D3I vdi cong nghé dot cht thdi ¢d tdn dung ning lugng hodc At kém vdi nhién
lidu trong cde cong nghé nhu 46t ndi hoi, nung xi... ¢d mot $& yéu ciu riéng. Ludng
chat thdi bd sung vio 10 ddt chiém 25% tong ludng nhién lidu, Ngoai nhitng tinh
chdt thong thudng trén ngudi ta cliing phii guan tdm d€n nhiét tri cla chat thai.

Ung dung: Phuong phdp dot thudng dugc dp dung dé xit 1y cde loat chdt thii sau:

- Rdc doce hai vé mit sinh hoce:

- Rdc khong phiin hily sinh hoc;

- Chdt thdi ¢6 thé bdc hdi va do dé d€ phin tin;

- Chit thdi ¢6 the chdy & nhiét do dudi 40°C;

- Chat thii chita halogen, chi, thiy ngén, cadimimum, zing, nitg, photpho, sullur;

- Chit thdi dung moi;

- Diu thii, nhil twong diu va hdn hop diu;

- Nhuta, cao su va mil cao su;

- Race dude phi‘fm;

- Nhya duding axit va dit sét di sit dung;

- Chdt thdi phenol;
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- M3, sdp;

- CTR bi nhiém khuidn vdi cdc hda chat doe hai.

NCu cdc hda chit ddc hai 1 chat hitu cd (F du chdt c6 chita cachon, hvdro hodc
oxy) thi ¢d thé x{& 1y biing phudng phdp dét.

8.10. VAN DE LUA CHON CONG NGHE XU LY CHAT THAT BANG PHUGNG
PHAP NHIET

Nhu ta di bict, hién nay x& Iy CTR bing phuong phap nhi¢t dang rat duge uva
chudng, nhil [a xit Iy CTNH. Tuy nhién, vdi rit nhiéu cong nghé hi€n hianh khic
nhau nhu hién nay, viéc lya chon mdt cdng nghé x& 1y hi¢u qua doi hdi phdi ¢o su
xem xét, ¢dn nhilc d€ quy€t dinh mot cach chinh xdce. Dudi diy 13 mot sé van dé cin
phdi ciin nhilc trude khi lya chon cong nghé.

S& lugng rdc thdi: liéu ¢6 di hrgng ric thai d&€ 10 dat hoat déng lién tuc hay
khong? Vi néu khong ¢6 di hegng rdc dé duy tri hoat ddng lién tue cta 1o d6t thi chi
phi d€ bdo tri 10 dot sé& rit cao, ma doanh thu tir viée sdn xuit ning lugng lai thap.

Thanh phdn, tinh chdt chd théi

- Thanh phan héa hoc, d6 tro, 30 Am cia chat thai

- Tinh chdt hoa hoc ciia chdt thdi bao gdm: khd ning dn mon, khi ning phin tng,
khd ning polyme héa...

- Tinh c¢hdt vt ly cda chat thdi: 4§ nhdt, nhi¢t dd ndéng chdy... dic biét 1a nang
Suat téa nhiét cia rde thai. Liéu CTR do thi s& tyo ra nhiéu dién hon sd lugng dién
¢in st dung trong mét 1o d6t hay khdng? Cin phdi phan tich tinh hiéu qua cua hé
thong tii ch hién tai cling nhy tiém ning ldu dii cho cde nguyén liéu ¢d ning suit
tda nhiét cao nhu gidy va chit déo.

Cde tiéu chudn moi trudmg: viée dot rdc s& thdi ra moét lwgng khi thii vio méi
truding, do dd cin xem xét d€ ngian chin 6 nhiém mdi truding hay cdic van dé sie
khée cOng dong. Nhimg tiéu chudn khi thdi ndo ma I dot ¢in phéi dat duge? Liéu
¢6 dd kinh phi cho cdce thi€t bi loc khi hoat dong hién qua dé€ ddp ung nhimg tiéu
chuiin ndy khong?

Lya chon vi tri: cdc phuong tién d6t CTR hién dai cé thé chip nhin vé mit mai
tuong, nhung viée ddnh gid chi G&1 cdc 1de dong dén mdi truvsng phdi duge tién
hinh thuGing xuyén. Viée lya chon khu vye 1a thi€t y&éu dé ddm bdo khd ning duc
chdp nhin vé mit sic khde cong dong do nhitng tdc dong cha khi thii ra tir 1o dot.
Theo kinh nghi¢m clia nhiéu nude, khodng cdach 31 thi€u tif nha gdn nhat t6i noi dit
[0 351 12 200m dugie st dung lam tiéu chudn dinh hudng chung (khodng cdch nay ¢6
th¢ trinh duge nhitng trd ngai tif hé thong giao thong dudng sd d€ di vao nha mdy va
nhitng dnh hudng cia cdt dng khoéi ¢d d6 cao 150m).

Nén sit dung céng ngh¢ dot rdc nao? chit thii duge ddt ¢é thanh phin, tinh chit
kKhic nhau, doi héi phidi dp dung nhitng ¢éng nghé thich hgp, quy trinh vin hanh hdp
Iy mdi dat duge hiéu qud dot ¢hit thdi cling nhu hiéu qud kinh & trong viin hanh.
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Cic chi phi von: phuong tién d€ a5t CTR rat dit.

Douanh thu tir viée bdn ndng luong: tinh Kinh € clia viée d6t CTR phu thudc vao
doanh thu ¥ bin nhiét va dién dugc sdn sinh ra. Nhifng tinh todn nay 12 dua trén
ning suat tha nhiét (rhiér tri) ¢cta CTR va tinh hiéu qua cGa qud trinh sdn Xuat, sty
dung niing lugng.

C6 khd ndng thanh todn: chi phi ddu t hing nim phii @i dé thanh todn ¢d 14i lan
phi thu héi vén va sinh ra khodn lgi nhudn.

Béi ngid vidn hanh: phai ¢6 winh dd chuyén méon cao, ¢ khd ning vin hinh hé
thOng an toan, hiéu qué, x(f 1y (5t cdc tinh hudng khi ¢d sir ¢d xdy ra.

CAU HOY

1. Xdc dinh nhiét lugng cta khi thodt ra (¥ qud trinh dét 100 tAn CTR/ngay. Pic
tinh cia CTR nhu sau:

' Thinh phin G kg/ngay
Cé (h¢ chay 54,6 61.915.3
Khéng thé chay 24.0 27.215,5
Nude 21,4 24.267,2

Cédc nguyén (8 %kl
C 274
H 3,6
) 23,0
N 0.5
S 0,1
Nudce 21,4
Céc chit trg 240

Cic diéu kién:

- Nhiét tri cda CTR la 11.782kJ/kg (5.065 Biu/lb)

- Tro day 10 chita 5% cacbon khéng chdy

- Nhiét do: khi viao: 26°C
tro diy 10: 426°C

- Nhi¢t dung riéng cua tro day 10 = 0,582kJ/(kg."C)

_An nhi¢t hda hui cla nudge = 2.420kJ/kg

- T6n thi't do bic xa = 0,5% nhiét lugng diu vio

- Nhu ciu oxy 1y thuy&t tinh theo phudng trinh chdy:
C:(C+0,=C0O,)=11,52 kg/kg
H: (2H>+ O; = 2H-0) = 34,56 kg/kg
S:{S + 05 =501) =431 kg/kg

- Nhiét tr1 cda C la: 32.564 kl/kg

- P06 Am ctia khong khi la 1%.
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2. Mot logi CTR d6 thi ¢6 thanh phin nhu sau:

Thanh phan % khoi lugng
Thue phim thira | 95,6
Gidy 1,30
Cacton 0,30
Nhua 1,50 )
Thiy tinh (3,60
SdL 0,1
V6 d6 hop 0.6 )

Hiy tinh:

a) Do dm, nhiét tri, ¢6ng thite phin ti ciia CTR niy.

b) Tinh win ¢in biing vit chidt va ning lugng do dot 100 1an CTR/mgay

- Cide didu kién khdce 18y (r ¢ 1.

3. So sdnh hai hé thong nhiét phan va khi héa trong hé thOng dt thu hdi ning
lugng dién. Trong diéu kién ndo thi hé thong nhiét phan hay khi hoa s& dude sit dung?

4. Cho mdt loai CTR dd thi ¢6 thianh phin nhu sau:

Thanh phén

Khéi lugng, ke

Thue pham thira 8,0
Gidy 35,8
Caclon j 6.4
i Nhura o 0,9
Vi ' 1.8
© Caosu 0.4
- 0’;_1.. e
Riic vuon o 17,3 ) )
_ Go 1,8

Hiy xdc dinh lugng khong khi 1y thuy¢t d€ dat 1 tin CTR nay,

5. Hay tinh cOng suft dién clia hé thdng thu hdi ning lugng it CTR do thi cong
suflt 1000 tin/ngay. HE thdng bao gdm t& hgp: 10 khi hou ting s6i - tabin khi - mdy
phit. Cho:

- Nhiét i cua CTR: 11.782kJ/kg

- Hi¢u sudt nhiét 1o khi hda 1a 70%

- Hiéu sudt nhiét tuabin khi (3 24%

- Hi¢u sudt phiét mdy phdt 1a 96%

- Bién ning phuc vu nhis mdy phat dién chi€m 21% ¢ong suit mdy phit téng ¢dng.
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Chuong 9
BAY CHON LAP CHAT THAI RAN HGP VE SINH

Chén I3p (landfilling) 12 hanh ddng do chat thdi vio khu dat di duge chuin bi
trude. Qud trinh ¢hédn 1dp bao g6m ¢d cOng tde gidm sdt chat thdi chuyén dén, thii
b3, nén ép chit thai va lap dit cde thiét bi giam st chilt higng moi trudng xung guanh,

Chon 1dp 14 phuong phip thdi bd CTR kinh &€ nhit v chap nhin duge vé mit moi
trwosng. Ngay ¢d khi dp dung cdc bién phip gidm thi€u lugng chd't thdi hay tdi sinh,
tdi stf dung va ¢d k¥ thudt chuyén hoa chit thai, viée thai bd phin chdt thdi ¢on lai
ra bii chon 1&p (BCL) vin 1a mdt khiu quan trong trong chié€n luge quan 1y tdng hgp
CTR. Cong tdc quin Iy BCL k&t hgp chit ché vdi quy hoach, thi€t k&€, vin hanh,
déng cra va kiém sodt sau khi déng cita hoan toan BCL.

U nhuy'c diém cia phuvng phip chén Iip

Un diém:

- Phit hgp vdi nhitng ndi ¢6 dién tich dit rong;

- Xy 1y duge tit ¢d cdc loai CTR, ké ¢d cdc CTR mé nhitng phuong phdp khic
khong thé xir ly triét d€ hodc khong xi 1y dudc;

- BCL sau khi doéng cifa ¢6 thé st dung cho nhiéu muc dich khic nhau nhu: bii dd
xe, sdn choi, ¢dng vién...

- Thu hdi ndng lugng ot khi gas;

- Khong thé thi€u db 4p dung bat ki phudng phdp x& 1y chat thdi ndo;

- Linh hoat trong qud trinh st dung (khi khdi luong CTR gia ting ¢ thé ting
cuong thém ¢ong nhin va thi€t bi cg gidi), rong khi cdc phuong phdp khic phdi
duge mG rong quy md c¢ong nghé dé tang cong suit;

- Bdu tr ban ddu va chi phi hoat dong ctia BCL thip hon so vdi nhitng phudng
phdp khac.

Nhuoc diém:

- Ton nhiéu dién tich dit chon {dp, nhit 12 nhitng ndi tai nguyén dat con khan hiém;,

- Lay lan cac dich bénh do sy hoat ddng ctia rudl, nhing va cdc loai ¢Hn tring;

- Gay 6 nhiém mdi trudng nude, dat, khi xung quanh BCL;

- Cé nguy cd Xay ra i ¢d chdy nd., gy nguy hi€ém do sif phat sinh khi CH, v H-S:

- Cong tic quan trde chit lwong méi rudng BCL va xung quanh vin phai dugce
ti€n hanh sau khi dong cita;

- Anh hudng canh quan,
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D& ddp ing yéu cdu vé méi uding, khic phue cic nhuge diém cda chon 1ap, vice
quy hoych, thi€t k€ va van hinh cda mét BCL CTR hién dai doi hoi dp dung nhiéu
nguyén tic ¢ bin vé khoa hoc, k§ thudt v kinh t€. Cdc vin dé chinh lién quan dén
viéc thiét k& BCL hgp vé sinh bao gom:

I- Vin dé méi trudng va cdc quy dinh rang bude;

2- Loai hinh va phuong phdp chon 1dp;

3- Vi BCL;

4- Quin ly khi sinh ra trong qud trinh chon 1dp;

5- Ki€m sodt nude rd i ciia bii rdc;

6- Ki¢m sodt nude bé mat va nude mu;

7- Ciu tric BCL va su sut ldn;

8- Quan tric chit ugng moi trudng;

9- BO tri miit biing 10ng thé va thi€t k€ sa bd BCL:

10- Xay dung quy trinh viin hinh BCL,;

I1- Béng clta hodn todn BCL va nhitng vAn dé ¢an quan tAm;

12- Tinh todn va thi€t k€& chi tiét BCL.

9.1. KHAI NIEM BAT CHON LAP CHAT THAI RAN

BCL CTR (landfills) 12 m6t dién tich hodc mot khu dit duge quy hoach, Tiwa chon,
thiét k€, xy dung dé thdi bd CTR.

BCL hop vé sinh (sanitary landfill) wrude diy, nhitng BCL ¢6 che phii chit thdi vio
cudi moi ngdy vin hianh duge xem 12 “BCL hop vé sinh™. Hién nay, BCL hgp vé sinh
duge dinh nghia 13 BCL CTR dugce thiét k€ vA viin hanh sao cho cdc tic dong dén
stic khoe cdng ddng va moi truding dudge gidm dén mice thip nhit.

BCL an todn (secure landfill) 12 BCL dung dé chon 1dp chit thii nguy hai.

Bdi chon 1dp bao gdm cde 6 ¢hdn 1dp chat thdi, viing dém va cde ¢dng trinh phu
trg khdce nhau nhu tram xi& 1y nude, khi thii, cung ¢dp dién, nude va vin phong
diéu hanh..,

Cidc thudt ngit duoe ding cho BCL bao gém:

O chon ldp chat thdi (cell) 1a thé tich chifa vt liéu bao gdm CTR v vit liéu che
phd duge dd viio BCL trong mot don vi thdi gian van hanh, thuding 11 | ngly.

Lop che phi hing ngay (daily cover) 1a 18p ddt hay vt liéu khdc day 0,15 = 0,35m
duge phi 1&n bé mit lam viéc ctia BCL vio cudi mdi ngdy vin hanh. Ldp che phi
nay duge sit dung dé trinh hién wong bay ric do gié, wdnh chudt bo, rudi nhing vi
nhitng sinh vt giy bénh xidm nhip vao BCL hay lan truyén mam bénh ra khu vye bén
ngodl BCL, cling nhu han ¢hé& nude mua thim vao BCL trong qud trinh vin hinh.

Lap (lifr) 1a moOt I6p hoan chinh bao phu tat ¢d cic don nguyén trén toin bd bé
miit lam vice ciia BCL. Théng thudng, BCL gdm nhiéu ldp.

Lop cudi cimg (final Iift): bao gdbm c¢d 1dp che phi.
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Bdc thang (bench/terrace) duge st dung khi BCL cao hon 15,24 + 22 86m nhim
duy tri d¢ doe cia BCL, dim bdo di dién tich 1dp dit muong thodt nude va duding
Ong thu hoi khi bii ric.

Laip che phi cudi cang (final cover laver) 12 16p phii trén cang ciia BCL khi k&t
thic hoat ddng ¢hon [dp tai BCL. Ldp ndy bao gdm nhidu 1dp dat vi mang dia chat,
duge thi€t k€ dé ting cutng khd ning thodt nurde bé mat, ngin chin nude thim vio
bii va la 10p cAp dudng cho cay trong.

NudGe ri rde (leachate) 1a nude duge thu gom § diy BCL. B6i véi nhitng BCL sau,
nude 11 rdce thuding duge thu tai nhimg di¢m trung gian. Mot ciich Ong quit, nude ro
1 sinh ra do nude mua, nude bé mit chdy ran va nude wdi tidu thim vao BCL.
Nude ri rdc cling bao gdm ¢ nudc ¢ sin trong rdc cling nhu nude ngdm ngdm vio
BCL. Nude ri rde chita nhiéu hgp chdt hda hoc sinh ra do sy hodt tan clia cdce thinh
philn trong rdc va cde sin phim clia nhitng phin dng héu hoe va sinh héa xdy ra
trong BCL.

Khi it 6 chén lap CTR (landfill gas)1a hdn hgp khi sinh ra tif ¢cdc & chon 1dp chat
thit do qud ainh phin hily t rhién CTR. Phin ldn khi biii ric gém: khi metan
(CH4), khi cacbonic (CO»), la sdn phdm chinh cita qud trinh phiin hily ky khi phin
hitu ¢ ¢6 khd nang phin hiy sinh hoc ctia CTR d6 thi trong BCL. Nhitng thinh phin
khi khdc gdm ¢6 nitg (Na) vii oxy khdng khi, amonia (NH3) vii cdc hdp chit hitu cg
vi [wgng,

Lap lot ddy (landfill liner) 1a cde vt lidu (bao gdm e nhién va nhin tao) dude
trdi rén todn dién tich diy va thianh, bao quanh & chan 1p. Ldp 16t day thutng la
13p dat sét nén va 16p mang dia chit duge thict k&€ nhim ngin ngua, gidm thiéu su
ngdm, thim thdu cha nude ri rdc va khi biii rie vao ting nudc ﬂbd["ﬂ

Cdc phuong tign kiém sodt BCL (landfilf control facilities) bao gdm I6p 16t ddy, hé
thong thu gom v thodt nude 1i rdc, hé thGng (hu vd thodt khi bii rdc, cic lGp che
phu hang ngdy va Idp phd cudi cang.

Vitng dém (surrounding area) 1a ddi dit bao quanh BCL nhiim muc dich ngin
cdeh, gidm thidu tic dong xdu ciia BCL d&h moi truding vi khu din cu ldn ¢in.

Hang rao bdo vé (fence) 12 hé thong trdng, rao chin, vanh dai ciy xanh hodc vit
cdn ¢é chiéu cao nhit dinh bao quanh BCL, nhiim han ¢h€ tdce dong it cie hoat dong
chon ldp CTR dén moi triing xung quanh.

Quan trdc méi trdng (environmental monitoring) 12 cic hoat dong gin lién vai
vice Iy mau va phin tich cde miu nude, khong khi, nhiim kiém sodt sy lan wuyén
Khi bii rdc va nude ro i tai khu vye BCL.

Bong cia BCL (landfiil closure) 1a vige ngitng hoin toan hoat domg chon 1dp CTR
tai BCL. Biy 1a budc cin thi¢t d¢ bio ddm an twan cho BCL khi da 1dp diy hoin toin.

Ki¢m sodt sau khi dong ctta (postclosure care) 1 nhitng hoat ddéng lién quan dén
viee gidm sdt va bao duding 1au dai cde BCL dd déng ctta hoan toin (0 30 = 50 niim).

Thot giun hogt dong ciie BCL 13 10an bd thoi gian ¢ khi bit diu chon 18p CTR
dcn khi dong ctta BCL.
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Hé thdng thu gom khi théi 1a hé thdng cic edng trinh, thi€t bi thu gom khi thdi sinh
ra ¥ BCL nhiim ngin ngita, gidm thiéu & nhiém khong khi va nguy ¢d gy chdy, nd.

H¢ thdng thu gom nudc rde 12 hé thdng cdc cong trinh bao gdm tdng thu gom,
duding Sng diin, muong din d€ thu gom nude rac vé ha tdp trung hodc (61 tram xut ly.

H¢ théng thodt nude mdt va nudc mua 1a hé thong thu gom nude mat va nude mua
din vé& ndi quy dinh nhim ngin nglta nude mit tiy bén ngoai xdm nhdp vao cdc §
chon 1dp.

9.2. PHAN LOAI BAI CHON LAP CHAT THAI RAN

Tinh dén thasi di€m hién tai, ¢6 rat nhiéu hé thdng va quan diém phin loai BCL
CTR khic nhau, dude trinh bay nhu sau:

9.2.1. Phan loai theo hinh thdc chén lap

Cin cd trén hinh thie chén 1ap, cho d&n hién nay di tdn tai ba loai hinh chdn
1ap CTR:

- Bii hd (open dumps);

- Chon dudi bi€én (submarine disposal);

- BCL hgp vé sinh (sanitary landfill).

1. Bii ho

Pay la BCL theo phudng phip ¢é dién, dd duge dp dung tir riat lau. Ngay cd trong
then k¥ Hy Lap va La Ma ¢& dai cdch diy khodng 500 nim trude cOng nguyén, con
neudi di biet dd riac bén ngodi cdc thinh Oy - ldu dai § cudi hudng gié. Cho dén
nay, phudng phip ndy vin con dp dung & nhi¢u ndi trén thé gidi.

Phuong phdp nay ¢é nhiéu nhuge diém nhu:

- Lam mit vé thim m§ cda cdnh quan.

- LA mdi rudng thudn 1gi cho cic dong vit gim nhim, cdc lodi cén tring, vectd
¢dy bénh sinh s61, ndy nd, gy nguy hiém cho site khée con ngudi.

- Nudie i rde sinh ra 1 cdc bii rdc hd s& 1am bii rdc trd nén 1y 161, am udt. Nude
i rde ndy do khong ¢6 bién phip ki€m sodt, khong ¢6 hé thdng thu gom, s¢ thim
vao cde ting dit bén dudi gy 6 nhiém ngudn nude ngdm, hoic 1ao thanh dong chdy
trin giy 6 nhiém ngudn nude mat.

- Bai rdc hd s& giy 6 nhiém khong khi do qud trinh phén hiiy rdc tao thanh cdc
khi ¢ mii hoi thdi. Mat khde, & ¢dc bii rde hd con ¢d hién wgng “chdy ngdm” hay
¢6 the chdy thinh ngon Itta va tdt ¢d cdc qud trinh trén s& din dén van dé 6 nhi¢m
khong khi.

Pay 12 phuong phip x(f Iy CTR ré ién nhdt, chi tn chi phi cho cong viée thu gom
v vin chuy&n rdc tir noi phdt sinh d€n bai rdc. Tuy nhién, phudng phiip nay la1 doi
hai mot dién tich bii rdc 16n. Do viy, & cdc thanh phd dong ddn cu vi dat dai khan
hi€m thi phuong phdp ndy trd nén ddt tidn cing vdi nhidu nhuge diém nhy di
néu trén.

304



2. Chén dudi bién

Nhi¢u nghién cu cho thy viée chon ric dudi bién cling ¢6 nhidu didu i, Vi duy,
& thanh phé New York, trude ddy CTR duge chd dén bén cing bing nhitng doin xe
Ira riéng, sau do ching duge cde xa fan chd dem chon dudi bién & dd siu i thicu
30,5m, nhidm trdnh tnh trang Wudi cd bi vudng mic. Ngoai ra, 3 San Fraocisco, New
York vi mét s& thanh phi ven bién khic cda Hoa K, ngudi ta con xdy dung nhimg
bii rdc ngdm nhiin tao rén ¢d 5§ st dung cdc khdi gach, bé dng phd v w cde khu
ity dyng hodc thim chi cde 6 (6 thdi bd. Pidu nay vira gidi quydt dude vin dé chat
thiti, dong thifi o ra ndi trd dn cho cde loai sinh vat bién...

Tuy nhién, vdi nhitng nghién cttu gin day, viée thii bd qua mide CTR xudng bién
di giy tde dong 1dn dén 1dp vi sinh vat cOng nhu 1dp thue vit ddy, dnh hudng dén
chudi thite dn clia hé sinh vat bién, Vi vdy, chén rde dudi bién khoéng con dude dianh
gid 1 hiéu qud.

3. Biichon 1dp hop vé sinh

Biy 14 phuong phdp duge nhiéu do thi trén the gidi dp dung cho qud trinh x@ 1y
rdc thai. Vi du, & Hoa Ky ¢6 trén 80% lLwgng rdc thii do (hi duse x 1y biing phuong
phip nay.

BCL hap v¢ sinh dude thict k& dé do bd CTR sao cho mue d6 giy doc hai dén
moi truing 12 nhd nhdl Tai ddy CTR dudge d6 bd vio cic 6 chon 1ap clia BCL, sau
doé duge nén va bao phi mot Idp dit day khodng 1,5¢m (hay vit liéu bao phil) 3 cudi
moi nghy. Khi BCL hop vé sinh di st dung hé't ¢ong suit thict k& cha nd, mot 1dp
ddt (hay vat li¢u bao phi) sau cing diy khodng 60cm duge phil 18n trén. BCL hap
vC sinh ¢ hé thong thu v x¥ 1Y nude ro 1, khi thdi wr BCL.

BCL hgp vé sinh ¢6 nhitng vu diém sau:

- O nhiing ndi ¢6 dit tr6ng, BCL hgp vé sinh thudng 12 phuong phdp kinh (& nhil
cho viée do bd CTR:

- Dau w ban diu va chi phi hoat dong cia BCL hdp vé sinh thip so vdi cic
phuong phip khdc (d6t, i phin):

- BCL hgp vé sinh ¢ th¢ nhin tat ¢d cde loai CTR mi khong cin thiét phii thu
gom riényg [¢ hay phin loai;

- BCL h¢p v& sinh rit linh hoat trong khi st dung. Vi du, khi khdi lwgng CTR gia
ting ¢6 the ting cuking thém ¢dng nhian va thi€t bi cd gidi, trong khi d6 cde phuong
phap khice phdi md rong nha may d¢ ting ¢dng sulit;

- Do bi nén chiit va phi ddt 1én trén nén cde ¢dn trang. chudt bo, rudi mudi khong
sinh sO1 nady nd dude:

- Cde hién wrdgng chdy ngdm hay chidy bing kho ¢6 thé <y ra, ngoai ra gidm
thiéu duge cde miti hoi thai gdy 6 nhiém khong khi;

- Gop phiin lam gidm nan 6 nhiém nude ngdm va nude mic

- Cidic BCL hgp v¢ sinh sau khi dong cia ¢6 thé xdy dyng thanh cdc cong vién,
ciie sdn chai, sén vin dong, cdng vién gido duc, sdn golf, hay cdc ¢Ong trinh phuc vu
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nghi ngoi gidi tr] (recreational facilities). Vi du, 3 Hoa K¥ ¢de siin vin dong Denver,
Colorado, Mout Transhmore ¢ ngudn goe 13 ¢ic BCL.

Tuy nhién, cic BCL hap vé sinh ciing ¢6 mdt s& nhuve diém sau:

- Cdc BCL hyp v¢ sinh doi héi dién tich dat Jon, Mot thimh phd dong dén cu, ¢
s lugng ric thdi cing nhi¢u thi dién tich bdi thii cang Idn. Ngudi ta uée tinh mdt
thinh phd ¢ quy md 10.000 din thi lugng rdc thdi moi nitm ¢ thé [p diy dién tich
| hecta vdi chidu sdu 3n.

- Céc 18p ddt phi & cic BCL hgp vé sinh thudng hay bi gid théi vt phdt tin di xa.

- Cidc BCL hgp ve€ sinh thugng sinh ra cdc khi CIHy hodc khi HaS ddc hai ¢6 khi
ning gy chdy nd hay giy ngat. Tuy nhién khi CHy ¢6 thé duge thu hdi dé iam
khi d3L.

- N¢u khong xdy dung vi quidn 1y 101 ¢6 thé giy ra & nhhidm nude ngdm v §
nhi¢m khong khi.

9.2.2, Phan loai theo chifc niing

C6 rit nhiéu hé thdng phin loai BCL khdc nhau. Pi€n hinh nhv hé théng bang
California duwa ra ndm 1964, diy 13 mot trong s§ nhitng hé thdng duge ddanh gid 1
hop 1y. Theo hé thong nay, BCL dudge chia thanh ba loai theo chic ning cia bii.

Bang 9.1. Phiin jvai bt rdc vé sinh

— oo | Loai chl thii

I | ~ CTRnguy hai
i 11 CTR quy dinh |
| 111 ]' CTR sinh hoat |

Trong d4, ¢hdt thidi theo quy dinh 13 chit thdi khdng nguy hai, ¢6 thé gidi phong
nhitng thanh phin ¢6 néng dd vugt qud tiéu chudn chil lugng nude hoic 14 nhitng
chit thidi dd duge DOHS (Stuie Departiment of Health Service) cho phép, Luu y riing
h¢ thdng phéin loal ndy chd wong dén bdo vé ngudn nude mat, nude ngdm hon 1a
viin ¢ phdt tin khi bai rac va chil lugng mdi truding khong khi.

1. Bii chén 1ip CTR sinh hoat hén hop

Ngodi lugng CTR sinh hoat ¢in chén [ap theo yéu ciau, mdt lugng nhit dinh cdc
CTR ¢Ong nghi¢p khong nguy hai va biin (i ram x{ 1y nudc (hai cting duge phép do
¢ nhiGu BCL thude nhém nay. Tuy nhién, bun twr ram xd 1y nude thdi chi duge phép
dd ra BCL néu di tdich nude dat ndng do chit rdn tir 516 wd 1én. Vi du, &
California, biin d3 ¢ BCL CTR sinh hoat phai dat ty 18 khai lugng CTR: bun 13 5:1.

Vit liéu che phd trung gian va che pht cudi cung clia BCL ¢6 theé 12 dit hay
nhitg vit li¢u khdc nhu phiin compost 1 rde vudin vi rde sinh hoat, blin ¢dng ranh,
xa bin... B¢ tang thém sde chita ctia BCL, nhitng BCL dii ddng clfa § mét s ndi ¢d
thé tdi sit dung bling cdch dao phin ¢hat thii di phin hiy d& thu hdi kim loai v si
dung phin con lai iam vat liéu che phi hang ngiy cho chat thdi mdi. Trong mdat s¢
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trucing hap, chat thdi dd phin hoy duge dao 1én, du urir va ldp dan 13p 16t ddy truse
Khi st dung lai BCL.

2. Bidi chdn 13p chat thii di nghién

Vi uu diém lam ting khdi lwgng ricng cla rde thdi 16n dén 35% so vdi chit thii
bun diu, CTR s& duge nghién trude khi chén 1dp va khdng cin che phii hang ngly.
Vi loai bili ndy, cac vin dé v& mui, rudi nhing, chudt, bo va gié thdi bay ric khong
cOn quan trong nifa vi rde nghién ¢ theé nén 31 hon vi ¢o bé mit ddng nhit hon,
lrgng chilt (hdi ¢che phd gidm va mot sd loai vit li¢u che phti khdc c6 the khong ché
dude nude ngdm vao BCL trong qud trinh vin hanh.

Nhirng di¢m bt lgi chinh clia phitong phdp niy [3 ¢in ¢6 thi€l bi nén rdc vi ciing
can danh riéng khu vige d¢ chon 1dp chit thii khdng nén duge, Phuong phdp nay 6
th¢ dp dung duge ¢ nhitng ndi ¢d chi phi chdn 1dp cao, vit liéu che phit khong sdn ¢6
v lugng miuta thap hodc 1p trung theo mua. CTR di nghién cling ¢ th€ sin xudl
phiin hitu ¢v hodc dling lam [dp che pha trung gian,

3. Bii chén lap nhiing thanh phin chat thii riéng biét (quy dinh)

Bii ¢hon 1dp nhitng thanh phin chdt thili riéng bi¢t goi 14 BCL don (monofill).
Tro, wmildng vA nhitng chit thdi twong ty, thudng dinh nghfa 14 chit thii theo guy
dinh, duge chon & nhitng BCL riéng dé tich hiét chiing vdi cie thanh phin khie cia
CTR sinh hoat. Vi tro ¢é chita mdt phan nhd cide chdt hitu ¢d khong chdy. nén mui
sinh ra do qud trinh khit sunfat «d thinh vin dé cin quan tam d6i vai BCL tro. BE
khiic phuc mui wr cic BCL tro nly, ¢dn lip @it hé thdng thu hdi khi.

4. Cidc loai bai chén Iip khic

Bén canh nhitng BCL ¢6 dién dd md &, mot s phuong phip chon 1ap dac bié da
dudie (hidt k& ty theo mye dich quin 1y BCL nhu: bii chon 1ap dude thiét k€ nhim
ting e o sinh khi v bai chon 1ap vin hanh nhu nhitmg don vi xi7 Iy CTR hyp nhit,

Bai chén 1Gp duae thiét k& dé tang 16c do sinh khi: néu lugng khi thii phdt sinh vi
thu hot 1 qud tinh phin hiy ky khi CTR duge khong ché dat cue dai, khi d6 ¢in
thi¢t k& BCL CTR dac biét. Ching han, d& tin dung do siu CTR duge dé ¢ nhitng
dan nguyén ricng biét khong cin [6p che phi trung gian vi nude o f dude tudn
hoan tr Jai dé tang hiéu qud qué trinh phin hiy sinh hoc. Biém bat lgi cda loai
BCL ndy la lugng nudc rd rf du cin phii xi 1y.

Bai chan ldp dong vai tro nhu nhitng don vi xi I¥ CTR hop nhdt: cic thinh phin
hitu cd duge tich riéng vi do vao BCL riéng d¢ ¢6 thé ting tdc do phin hdy sinh
hoc biing cach ting dd dm ctia rdc, nhu it dung nude 1o of widn hoan, b sung bun ur
i X0y nude thii hoge phin dong viit. CTR da bi phin hiy dung lam vt licéu che pht
cho nhimyg khu vige ¢hon 1dp méi va don nguyén nity lai dude ding cho loai rde mdi.
9.2.3. Phiin loai theo dia hinh

Cin ¢t theo dia hinh cla vi tf xay dyng BCL, ¢6 thé tién hiinh ¢hdn 1dp theo cic
phudng phdap chd y&u: dio rinh/hd; chodn 1dp rén khu vue dat bing vi chon 18p theo
hent nai.
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1. Phutong phip dio hé/rinh

Phudng phdp dio rinh chén CTR {a phudng phdp 1y twdng cho nhitng khu vire ¢6
dé siu thich hdp, vit Héu che phil sin ¢6 va muc nude ngdm khéng gin bé mat,
thich hgp st dung cho nhitng ddt dai biing phing hay nghiéng déu va dic biét la
nhitng ndi c6 chi¢u sdu Idp dat dio tai bai a8 di dé bao pha [3p rde nén.

Trong phuong phip nay, diu tién phii dao ho/rinh, lip dat hé thong idp 16t he
thtng thu nude 1o i va hé thong thoit khi. Bat dao dudge dung l[am vt iéu che phi
hang ngly (& cudi mdi ngdy hoat dong, phi 1&n trén ric da nén mot ldp vat licu bao
phil (34 day tr 0,15 + 0,3m d¢ trdnh phit sinh va lan truyén mii hoi, winh rudi
mudi sinh s0ng, trénh nude mua ngdm vio réc phdt sinh nude 1o i, trinh rdc bay...)
hodic 13p che phi cudi cting. Ldp 16t ¢S thé 1a 1dp mang dia chdt WBny hap, 1dp dal
sCted do (hdm thiu thdp hode k& hop ¢ hai loat nay d€ han ¢hé sy tan truyén clia
nude ro i va khi thdi phatsinh te BCL, HO chon 13p thuding ¢6 dang hinh vudng vdi
kich thude mdi canh ¢6 the 1én dén 305m va dd dde mét trén dao dong trong khodng
1.5:1dén2: 1. Muong ¢4 chiéu dai thay ddi trong khodng 61 < 305m, chidu sau tir
0,9 + 3,0m va chiéu rong tr 4,6 + 15,2m. Sau d6 CTR dude d3 vio hé/rinh vdi chidu
day tr 0,45 + 0,60m. Xe Wi & wrdi déu rdc wén b& mit ha/rinh dio vi rde ducc nén
bing xe lu hay xe dAm chin ciru.

Hoat dong e ti€p we dién ra dén khi dat chiéu cao thiét k& 14p ddy mdi ngay.
Chiéu dai sit dyng mdi ngiy phy thude vio chidu cao 1ap diy va khoi luong CTR.
Chiéu dai cting phiii dii d¢ tranh giy sy chdm tré cho cic xe thu gom réc chds dyi d
rdc. Chicu rdng cda riinh {t nhdt ciing biing hai 1in chidu rong cta thict b nén ép dé cic
I0p x¢ hay € xe nén a1 ¢d cic vt liéu rén dién tich lam viée. Pat buo phi mdi ngiy
duge 13y bing cdch dao cdc rinh k& bén hay tiép e dio rinh dang duge 1ap diy.

Trong mét sO trudng hgp, BCL dudge phép xiy dung dudi mue nude ngdm néu ciu
trie bdi chon dim bdo ngiin nude ngdm thim tr bén ngoii vao cling nhu nudce ro i
v nude thdi phdt tin ra moi trudng xung quanh. BCL dang ndy thudng dude thio
nuge, dio va 16t diy theo quy dinh. Cdce thi€t bi thdo nude phdi hoat dong lién tuc
cho d€n khi d6 CTR vao bai chon d€ trdnh hién twdng tao dp suit ning ¢6 thé lam
I3p didy bi nhic 1én va rdch.

2. Phuong phip chén I3p trén khu vuc dit bing phing

Phuong phidp nay duge sit dung khi dia hinh khdng cho phép dao hd hode muong.
Khu vie BCL duge 16t ddy v ldp dathé thdng thu nude ro ri. VAt liéu che phii phii
duge chd dén biing xe tdi hodc xe xtic dit tr nhitng khu vie ldn ¢dn. O nhitng khu
vuc khdng ¢4 sin vat liéu che phd, phian compost 1am tif rdc vudn va rdc sinh hoat
duge dung thay thé, ciing ¢6 thé dung cic loai vit liéu che pha tam thdi di dong
duge nhur dit va mang dia chit. DAt vi mang dia chat phi trén bé mit don nguyén
da dd ric ¢ thé thdo ra khi cin dd I3p i€p theo.

Trong phudng phip ndy, ddu Gén phii xdy dung mdt con dé dit (3¢ dd chat thii
khi 06 duge d0 va trdi thanh 16p mdng), Idp dit hé théng 16p 161, hé thdng thu nude
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v i v he thong thodt khi cho khu vue dé6 rice. CTR dudge dd wrén mat dit, sau dé st
dung xe Ui trdi ride ra thanh nhitng diy dai va hep, mdi 16p ¢d chiéu siu thay doi i
04+ 0.75m. M6i 18p duge nén biing xe lu hay ddm chin clru, sau khi [3p dudi duge
nén xong thi Uep twe do, wii déu va nén thém mdt I6p mdi ¢ trén. Hoat dong cif i¢p
dién nhu the trong sudt thai g,mn [am viée ca ngdy, d€n khi chi¢u day ctia chit théi
dat dén 46 cao r 1,8 = 3m. G cudi mdi ngay hoat ddng, mou 1dp dat (v liéu bao
pha) day wr 0,15 + 0,3m duge pho [én wrén rdc dd nén,

Chiév rong cda khu vie 8 rde thudng 1ir 2,5 = 6,0m, chidu dai BCL thay déi phu
thude vio khoi Iugng ric, didu kién bii d6 va trang thit bi. Khi mot tang ric chon,
nén va phi dat duge hodn thanh thi tang k€ tép dude dat 1én trén tang bén dudi cho
13 khi dat dén dd cao thidt k&,

3. Phuvng phdp hém mii/loi lom

Cice hém nii. khe ndi, hd dao, ndi khai thdc mo... ¢é (hé duge st dung lam BCL.
K§ thudt dd va nén chal thdi wong cic khe ndi, mom ndi, mé di phu thuge vao dia
hinh, dia chdt va thiy vin cda bii 46, dac diém cla vat licu bao phd, thidt bi ki¢m
sodtnude ro ef, khi bl rde va duting vao Khu vire BCL. '

Thodt nude bé miit 1a mdt y&u 16 quan trong trong phuong phdp 16m nii. Phuong
phip chon 1dp nhicu I9p rong trudng hgp ndy tuong tr nhu BCL dang biing phing.
N¢u ddy wong 461 biing phiing, wrude khi chon 1ap, ¢6 thé dp dung phusng phip dao
ho/rinh nhu trinh bay & trén d¢ thu duge dit dao phd.

U diém ctia phuitomg phdp niy fa vt liéu che phit s3n ¢o cho tng 1dp riéng bict
sau khi 18p day cling nhu cho toan bd BCL khi dd dat d6 cao thict k& VAt licu che
phil 13y tir viich hode day nii trude khi dit lap 16t ddy.

D& vdi ho chdn va khu viue md khai thic néu khong di vt liéu che pha truny
gian ¢6 thé chd 1 ndi khde dén hodie ding phin compost 1am t rde vudn vi rdc sinh
hoat d¢ che phi.

9.2.4. Theo lvai CTR tiép nhin

Bai chén 1ap CTR kho 1) BCL ¢dc chit thii thong thudng (rdc sinh hoat, rdc
duding phd v rdc ¢ong nghicp).

Bai chén ldp CTR wor [a BCL dung d€ ¢hom 1ap chit thiti dudi dang ban nhio.

Bai chén ldp CTR hén hop 1a ndil ding dé ¢hon 13p chilt tidd thdéng thuding va i
buin nhio. PG vdi cde & danh 4 chdn 13p wét va hdn hap bit bude phii ting khd ning
hip thy nude rie ctia hé héng thu nude ric, khong dé cho rdc thim dén nude ngdn,
9.2.5. Theo ké't ciu

BCL n6i: 12 BCL xAy ndi trén mat dit ¢ nhitng ndi ¢d dia hinh bing phitng, hoic
khong doe Llim (ving d61 go). Chilt thii dudge ¢hidt thanh déng cao dén 15m. Trong
trucing hop nay xung quanh BCL phdi ¢6 cde dé khong thim dé ngdn chin nude ric
xim nhdp vio nude mit xung quanh cling nhu nude mit xung quanh xdm onhip
vao BCL.
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. . Cac 6 chén ldp CTR
Lép bao phu

trén cung

Mat dat Ranh thoat
——-—‘ -NUge mua,
A / nudc mat

Hinh 9.1. Bii chén idp néi
BCL chim: 12 loai biii chim dugi mit ¢t hodc tan dung ¢dc hd ty nhién, mé khai
thic i, hao, mudog, ranh.
BCL két hop: 12 loal bii xdy dung ntra chim, nita ndi. Chat thiai khong chi duge

¢hon 1dp diy hd ma sau dé 1iép we duge chil dong 1¢n trén.

Cac 6 ¢han Ldp bao phi
iap CTR trén cung (déc)

Ranh thoat nudc

N

Mat dat

Hinh 8.2. BCL kér hop chim ndi

BCL ¢ khe ndi: 1a loai bii dudge hinh thinh biing cdch tdn dung khe ndi ¢ cdc vung
nii, ddi cao,

Ranh thoat nudc
Binh bai chon lap Lép bao phd

trén cang (ddc)

Mat dat ban dau-

Hinh 9.3, BCL % khe niii
9.2.6. Phin loai theo quy md

Quy md BCL CTR d6 thi phu thudc vio quy md cla do thi nhu din s3, lugng CTR
phdt sinh, dic diém CTR... Theo Thong e lién tich s& 01/2001/TTLT-BKHCNMT-
BXD: Hudng din cic quy dinh vé bio v¢& mdi truding dGi vai vide Iua chon dia diém.
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xily dyng va vin hanh BCL CTR; Quy md cia BCL ¢6 thé dude phan ra thanh cdc
loai nhd, vira, Idn va rat [6n theo bdng sau:

Bing 9.2. Phin loai quy md BCL CTR

| _ ; .
| STT | Loai bai  Panse oy Luyng ric Dién tich bii (ha)
; dd thy hidén a: (lin/nim) 1
D1 | Nho < 100.000 20.000 <10

2 | Vi 100,000 - 300.000 65.000 | 10 - 30
.3 Lan | 300.000 - 1.006,000 200.000 30-50
| 4 | Ritlon | > 1.000.000 > 200.000 > 50

Thai gian hoat ddng dd1 vdi BCL chit thdi it nhdt 12 5 ndm. Hiéu qui nhdt iy 25
nam wd 1én.

9.3. LUA CHON VI TRf BAI CHON LAP CHAT THAI RAN

Ngavén tic chung

Cong tdc chuldn bi ddu e, thye hién dau w, xdy dyng BCL phdi tuin theo Nghi
dinh s0 16/2005/ND-CP, ngity 07/02/2005 ctia Chinh phti v& viée ban hanh quy ché
guin ly dau w xdy dyng. Nghi dinh 209/2005/NBP-CP ngay 16/02/2004 cia Chinh
phi v& viée qudn 1y chdl lugng cong trinh xay dung vi theo cdce quy dinh tai Thong
t lién tich s& 01/2001/TTLT-BKHCNMT-BXD ngay 18/01/2001 ctia B8 Khoa hoc,
Conyg nghé va Moi truding v BO Xdy dung vé viée hudng din cdc quy dinh vé bio
v¢ moi truding doi vai vice lya chon dia diém, xdy dung va viin hinh BCL CTR.

Khi Iya chon dia diém xdy dyng BCL, ¢in phdi ciin ¢t vio quy hoach éng thé
clia timy ving, tinh hodc thinh phd di duge ¢d quan Nhd nuge ¢6 thim quyén phé
duyCtL, phdi didm bdo sy phdt trién bén vitng va phai xem xét toan dién cde y&utd sau:

- Cdc y&u 18 1w nhién

- Cac yéu to kinh t€ xi hoi

- Cdc yCu 1o vé ¢y s3 ha ting

- Khodng ¢ich thich hgp khi lra chon BCL.

9.3.1. Cdc y&u t§ tu nhién - ky thuat

1. Dia hinh

Khu vie duge chon phid ¢d khd nang lam téu thodt nude, ngidn ngita o dong trong
khu vite BCL vd xung quanh. Piéu ndy rdt quan trong vi gidm dude Wwong nude tham
viao BCL.

2 Khrhiu

Khi hiiu ¢d dnh hudng dén viée lya chon vi tri BCL. Khi hdu Am wdt, thi bt bude
phdi lita chon khu vye ¢hdn 14p tdch biét. Khi hiu bing gid thi vit liéu bao phd phai
duge dy el sdin trong kho phong khi viée dio dit khong thé thue hién. Gié manh thi
¢dn ¢dn thin wdnh bay rdc vd xay dung hing rao chin gié.
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3 Thuy vin

La yCu (& quan trong trong viée thi€t [ap hé théng thodt nude mua vi nude chay
ran. Nhitng do dac d€¢ duta ra phudng phap chuyén hudng dong chiy tran khdi BCL
12 ¢in thi€t. DIt li¢u vé nhimg dong chdy lién e va dong chiy gidin doan, dic linh
cta dong phiin phdi phdi duge thu thip day dd.

4. Bia chdt thiy vin

Lap dit phl 1én CTR trong & ¢hon 1dp sau mot ngdy hoat ddng hay Idp dit bao
pht cudi cang sau khi hoat dong chon 1dp tai BCL k&t thiie 1a cdn thi€l vi vat licu
bao phu phit hgp thi thii gian hoat ddng c¢da BCL ting. Do do, cin phdi co di thong
lin vé lugng va ddc diém cda ddt rong khu vae, Néu 1dp dit dao 16n dé xdy dung
BCL duge ding 1am 1dp bao phd, th phii thu thiip s0 licéu v&é dia chit v dia chilt
thiy van trong khu vire,

Cong tde trde dia ¢dn duge quan tdm vi né dnh hudng dén loai BCL st dung, cdch
vin hanh, yéu cau thi€t bi va nhin ¢cong.

3. Bia chit céng trinh

Ciac BCL mdi khomg dude xdy dung trén viing ddt mém et Khi:

- Nhitng rii ro mdi teudng 13 181 thicu.

- Khong vi pham ludt,

- Khong gy sut lin ddt nghiém trong.

- €6 gidi phédp khiic phuc khi su ¢d x4y ra.

- BCL khdng dudge xdy dyng gdn khe dit ndt trong pham vi 70m.

- Phili thu thip @l thong & vé dac diém dia chit.

6. Yéu td'tai nguyén, khoing sin

Khu vue xiy dung BCL khong nim trong hodc giy tde dong dén khu vue ¢6
ngudn i nguyén khodng sin phong phii va ¢ trit lugng dn. Dic biét vidi cdc hé tai
nguyCén sinh thdi dong thire vit nhay cdm, nim trong danh muc cdc tai nguyén quy
hi¢m cin duge bdo tdn ¢an phdi ¢o khodng cdch Iy an toan 61 thidu 1a 1000,

7. Cidnh quan sinh thii

Can phdi xem xét nhidu y&u & tdc dong cia BCL dén moi ruding xung uanh.
mdt BCL s& tao ra bui do xit 1¥ va vai [dp CTR. Pdng thsi chat thii twoi bi phin hiy
s€ lun téa ra mui hoi, gy cdm gide kho chiu. Gié ¢6 thé cudn theo ric ra ngoat khu
vite BCL va rdc cling ¢6 thé bi rdi vai khi vin chuyén dén noi chon 1ip. Bidu quarn
trong d¢ chdp nhin mdt BCL 14 bd tri BCL ra khoi tAm nhin va khu vie aidi tri. Pia
di¢m nén khudt gio va hudng gio xa hin khu dan e, ¢iing nén wanh bo wi BCL gin
ciac ngd trdudng hay true 1§ giao thdong chinh. Sau cling 14 gin gitt khu vue BCL sach
s¢ gop phin gidm duge phin Ung cia din cu quanh ving,
9.3.2. Cdc y&u td kinh t& - xa héi

St phin bd din cu cta khu vie:

Mic di BCL CTR ¢¢ th¢ duge xdy dyng gin khu din cu hay khu ¢Oong nghiép,
nhung né phai duge van hinh sao cho khong dnh hudng dén giao thong khu vue,
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khong gy 6n, mii, bui, dnh hudng dén site khde ngudi dan, khoéng gdy mat cinh
guan, Nhiim han c¢hé nhimg dnh hudng cda hoat dong BCL, BCL ¢in duge xiy dung
& ahiing viing xa khu ddn cu, khu ¢ong nghiép not mi dién tich dit con rong.

Hién rang kinh t& vi khd ning ting trudng Kinh 1€ cta khu vye ciing 13 mot yéu
13 cdn duge luu v, Viée xdy dung BCL phdi khong dude hoie dnh hudng it nhat dén
kinh t& khu vire. Doi vdi cde khu vye din cu nidm trong vang cdch ly an toin cla du
dn. phii di doi nhit thil phdi ¢6 ¢dc chinh sidch 6n dinh va hd trg kinh (& cho ngudi
din mot cich hap 1y,

H¢ thdng qudn 1y hanh chinh dia phuong 14 mét wong s& nhimng yéu (4 thic day
ién do cla dy dn. Su hgp tdc va dng hd cda cde don vi hanh chinh dia phuong ¢6
Hén guan sé [ cldu ndi quan rong gidi quyét cic mau thudn gitta cd quan dau e va
cir dan khu vue, ddm bio 6n dinh an ninh trit ty khu vue.

Trong xu hudng phat trién chung cla xd hdi, cdce di tich lich st dd va dang bi de
doa. Vi vy, cdn luu ¥ cice khodng cdach an todn ciing nhi ddnh gid cdc khi ning tdc
déng tiém dn cia hoat ddng BCL dén cdce khu di tich lich st

An ninh va gqudc phong can duge dim bao trong kKhu vye.

9.3.3. Cic y&u td v¢ ¢0 s ha ting

- Giao thong va cde dich vy khice.

- Hién trang st dung dan.

- Cin dim bdo ring dién tich tai khu vue lua chon BCL phdi du cho viée xiy
dung BCL hoat ddng trong thdi gian it nhdt {3 5 ndm va cde cOng trinh phu tre.
Nhitng dinh gid sd b vé& vi trf x4y dung BCL phii du ki€n duge pham vi bi€n ddi
ctia CTR va dnh hudag cda sy hifn doi dén khéi lugng va tinh trang ¢tia CTR phai
¢hon tap.

- Phiin b0 cde o sG sdn xudt cong nghiép, khai khodng hién tai v tuong lai.

- H¢ thong ¢ip thodt nude va mang ludi dién.

9.3.4. Khoang cdch thich hgp khi lya chon BCL

Khodng cdich vin chuyén dén BCL dnh hudng ding k& d&n oan bd thidt k& va
vin hinh BCL. Vi ui BCL dudc lva chon trén ¢d s khodng cich vin chuy€n ot ndi
thu gom, tram trung chuyén dén BCL 4 nhd nhit. Tuy nhién, khi lua chon vi tf BCL
dira trén khodng cich van chuyén thi nhitng y&€u (5 sau diy cin phdi dude quan tm:

- Khodng cich tit BCL ¢&n cic do thi.

- Khodng cdch tif BCL dén cde cum dan cu.

- Khodng cdch iy BCL dén cédc sin bay.

- Khodng cdch tir BCL dén cdc ¢Ong trinh vin héa, kKhu du lich.

- Khodng cich tir BCL d&n cdc ¢dng trinh khai thdc nude ngidm.

- Khodng cdch tr ria BCL d&n duding giao thong chinh.

Cén dic biét chu y:

- BCL chdlt thdi hgp vé sinh khong dudge diit tai cde khu vre ngéip lut.
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- Khdng duwge dat cde BCL ¢hit thdi hgp vé sinh § nhitng ndi ¢6 ngudn nude ngdm
doi dio,

- BCL chit thdi hgp v¢ sinh phdi ¢6 mdt vang dém rdng it nhat 50m cdch biét vdi
ben ngodi. Bao boc bén ngodi ving dém 12 hang rao bii.

- BCL chi't thii hop vé sinh phii hai hda vdi cdnh quan moi trudng tong thé trong
vong bdn kinh 1.000m. Bé dat duue muc dich nay ¢o thé st cde bién phidp nhu tao
vainh dai ¢dy xanh, cde md dat hodce cdc hinh thie khde dé bén ngodi bai khéng nhin
thd'y dudc.

Bang 9.3. Quy dinh khoing cdch thich hdp lva chon vi tri xdy dung BCL

Ciic ¢cng trinh

Dic diém va

quy md ¢ong trinh

Khodng cdch 181 thifu tir vanh dai

cdng trinh dén BCL (m)

BCL

nho va vira

BCL
1dn

BCL
rit ldn

D thi

Cic thinh phd, thi
(riin, thi xa, thi uf...

3000 - 5.000

5.000-15.000

[5.0003 - 30,000

Sdn bay, cic khu

cong nghic¢p. hai

Tir quy md nhd
dtn 16n

1004 - 2000

2000 - 3000

3000 - 5000

cing
Cum din cu & dong Z 15h$
bang vi trung du Cudi hurdng it chinh > 1000 = 1000 > 1000
Cdc hudng khic > 300 2z 300 = 300
Cumdéincu d Theo khe niil 3000 - 5000 > 5000 > 35000
mién nii Khéng vung Khing Khong Khéng
khe ndi yuy dinh quy dinh  ;  quy dinh
Cdc cOng trinh Chng suit 50- 100 > 100 | > 500
. khai thdc < 100 m*/ngay
nudc ngim Cong suit > 100 > 300 > 1000 5
< 10.000 m*/ngay | i
_ Cong sudl > 500 ,l > 1000 >3 000 |
; > 10.000m/ngay ' I

Nguan: Thong o 1ién tich s§ 012001/ TTLT-BKHCNMT-BXD ¢iia B¢ Khoa hoo Cong
ngh¢ Mot rudng - BO Xy dung

9.3.5. St/ dung bii chdn 1ap di déng cia

MO trong nhitng uén ich cda BCL 1a sau khi ddng cita, né ¢6 thé phuc vu nhiéu
mue dich htru fch khdce nhau. Muc dich st dung BCL. sav khi done cita ¢6 dnh hudnge
rdt [dn dén thiét k€ va vin hinh ciing nhu viée déng cita BCL va ki€m sodt sau khi
dong clra. Do do, muc dich ndy phdi duge xde dinh trude khi b ri mat biing v thiét

k& BCL.
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9.4. QUY BPINH VE MOI TRUSNG TRONG VIEC BIEU TRA CHI TIET BE LUA
CHON BA1 GHON LAP
9.4.1. Quy trinh lua chon bi chén 18]

C6 the chia lam bdn bude nhut sau:

- Thu thip cdc tai li¢u lién quan dé€n yéu cau cta BCL; khdi lrdgng chit thii cin
phii chdn 18p va dy kifn trong ttang lai.

- Xdc dinh cde dia diém ¢6 khi nang xay dung BCL chét thai. Cdc vi tri nay ¢6
th¢ xem Xét va dé xudt trén cd sd nghién citu phin tich cdc bin dd dia hinh, dia chat,
dia chat thiy vin, bin d6 hi¢n trang st dung di1 di ¢o, hién trang phin bd din cu...
Ta chife cie chuy@n khio sdt thue dia.

- Xem x€t tong quan, doi sinh cdc téu chuin ¢Ga BCL ¢hil thdi hop vé sinh va
loai bd bdt mdt s dia diém dy dinh.

- Lua chon hinh thie, trong bude ndy so sdnh danh gid chi tiét cde dia diém con
lai trén ¢d sd phin tich ddnh gid dva theo cdc chi tiéu: k§ thudt, kinh 1€ va xi hoi,
lva chon 161 vy, dp dung cdc phudng phdp chip bin dd, tinh diém cdc chi tidu...
Trong bude ndy, cin phdi tranh thi ¥ Ki€n cla ¢6ng ddng nhim gidm bdt cdc khé
khiin khi xdy dyng v vin hinh BCL.

- B¢ thye hién duge bon bude cin phii ¢o day dd cde tai lidu diéu tra hién trang
moi ruwsng, dic diém w nhién, kinh € - x4 hdi cla it ¢d cdc dia diém dy dinh. Tir
dé. cho diém tig véu (& ddi vai timg dia diém va lya chon dia diém thich hgp nhilt.
9.4.2. Quy dinh v¢& cdc tai liéu diéu tra (mdc dé diéu tra)

1. Piéu tra vé dia hinh

Da1 vail Lt ¢d BCL chit thdi phdi tié€n hanh do dac dia hinh vdi ty 18 1:5.000;
1:2.000, ngoai ra con phii ¢6 bdn dé dia hinh khu vuce, ty 1é > 1:25.000 d6i vdi ddng
bing vd 2 1:50.000 d81 vdi trung du va mién mii. TAt ¢d cde diém do dia viit ly,
khoan dia chdt thiy vin, khoan dia chit ¢ong trinh phii duge xdc dinh toa do, do cao
vi dua [¢a ban do dia hinh.

2. Diéu tra vé thoi tiét khi hiu

Phai thu thiap tai licu khi hiu ¢ cdc tram khi wigng gin nhat, cde yéu 0 ¢in thu
thip bao gom:

- Luging muta trung binh cie thang trong ndm, Iugng mua ngiy 16n nhal, ngiy nho nhit.

- D0 bOc hui trung binh va 13n nhdt trong thing.

- Hudng €16 v 10c dd gio trong nim,

- Nhiét @6 trung binh, 160 nhit va nhd nha't trong thang.

3. PDiéu tra vé thiy vin

Ngodi viée thu thip cde tai liéu vé thuy van khu vire (mang song sudi, gid tri muyc
nurde trung binh, 1dn nhat, nho nhat, luu ligng trung binh, 160 nhit, nhd nhit § cdc
tram thiy vin gin nhit i lidu vé& ché d6 thiy triéu ddi v@i cdc vang dnh hudng
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tri¢u), ¢On phdi tién hanh déu tra khio sit thyc dia va phdi [am sing 6 cde van dé
cd bdn sau:

- Mang ludi s6ng sudi clia khu vie v die bit la cdc dong chdy qua khu vige BCL
(thuting xuyén doi vdi dong chdy lién tue v tam thisi doi vai dong chiy theo mia).

- Quy md cda cic dong chdy: 40 rOng, dd siu, hudng chiy...

- Luu vue cde dong chity: di¢n tich, dd dise, khi ning tip trung nude.

- Luu lugng dong chay, dic biét chd ¥ luu lugng 10,

- Mure nude cao nhit, nhd nhat cda cic dong chiy.

- Chat lugng nudce.

- Hién trang st dung nudc.

- Cidc a0 hd, kich thude va hién trang su dung.

- Bi¢n ddng muc mrde cic ho.

- Khodng cich tir BCL d€n cde ho, cic dong chay.

- K&t gud phan tich mdt s& miu nudc.

Vige ¢ip nhdt cdc s6 liGu twén vai chudi thai gian cang nhidu cing ¢6 gid tri. T4
thi¢u khdong nhé han 5+ 10 nim.

4. Diéu tra vé dia chit, dja chit thiy van vi dia chat cong trinh

Mue d¢ dicu tra phdi trd 10i duoe cde vén d@é co ban sau:

- Dién phiin b3 clia cde 1dp dat da trong khu vye BCL, dién tich, bé day, chidu
sdu phiin bd.

- Thanh phin thach hoc cda cdce 1dp.

- HE s thim nude ctia cde Idp.

- Thanh phin hoa hoc cha nudce, tinh chi't ¢o 1y eda cde 13p dat. thanh phin hat.

- Muye nude cda cac Idp.

- Ving xdy dung bii cd cde dit gy chay qua khong? Quy md, tinh chit cia dit giy.

- Mic d0 dong dat

- Khd nding trif va chdt lugng dit phuc vu viée phi va déne cira BCL.

DO siu nghién cifu doi vdi viing trung du phai tdi chiéu su dd gde, ¢ ddng bing
phii hét dd sau tng chda nude wrén cing va  mot s& ving phidi dén do sdu cia lang
nmrde chity chd y&u dang khai thic.

B thue hién cde véu edu trén cdn phii-:

Ti€n hanh do dia vt 1y d€ xdc dinh dit edy.

Khoan va thi nghiém it nhat mdt 16 khoan dia chit thiy viin. B sdu 10 khoan dia
chdtthiy vin phdi vao (ng chifa nude ¢6 ¥ nghia ¢dp nude. Vi tri 16 khoan ¢6 (hé bo
tri ngodi dién tich BCL dén 50m (sau ndy néu ¢in 6 thé st dung 1am 16 khoan ¢ip
nude cho BCL hodc d& 1im tram Monitoring cta nude ngam),

Hi¢n trang khai thic st dung nude ngam cta khu vue.

Dia chit ¢ong trinh: Mang ludi khoun cidce 15 dia chdl ¢Ong trinh ¢6 theé 30 x 30m
dén 50 x 50m wy theo bii 1én hay nho.
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- Chiéu sdu cdc 18 khoan dia chit cong trinh € 15m

- S6 miu Idy trong mdi 1dp it nhit 1a mot miu.

- Chi ti¢u phin tich: hé s& thim, thinh phan hat, tinh chit co ly ciia dat d4.

- Tat ¢dd cde 18 khoan phdi do muc nude.

- Sau khi k&t thic ¢Ong tic khdo sdl, cdc 18 khoan ¢an duge 1dp dim bido ding
yéu ciu k§ thudt, tuyét doi khong dé nude thim 1i xubng dudi va chi dé lai cdc 16
khoan ding dé quan tric (do myc nude, [y miu phin tich...)

- Phiin tich hoa hoe mot s miu dat (mdi 16p 10 thi€u mot miu).

5. Piéu tra hé sinh thai khu vire

- Hé thue vt dong vt chd y&u v ¥ nghia Kinh 1€ ¢lia né.

- Hé thiy sinh.

- Cice lodi dong vt va thue vat quy hi€m ¢é trong sdch dé cia khu vie BCL va
vung phu ¢in.

6. Piéu tra vé tinh hinh, kinh (¢ - xd héi

- Hi¢n trang s dung da, dic biét du ki€n khu du kién chon BCL; nang suit sin
xuit, gid tri kinh (& hién tai.

- Cdt 56 ha tdng quanh BCL (giac thong, dién nudc...)

- Cd 3 sdn xudt, kinh doanh, dich vu...

- Cdc khu dan cu gin nhit (s§ din, ty 1& sinh sdn, bénh tit hién tai... phong tuc
Ap quan).,

- Cde khu du fich, di tich lich st vin hda, danh lam thing cdnh va cdc yéu 8 khdc.

- Y ki&n cia dan, chinh quyén dia phudng d6i vdi dy kién chon BCL.

9.5. CAC QUA TRINH PHAN HUY CHAT THAI RAN TRONG BA[ CHON LAP
9.5.1. Cac qud trinh Xay ra trong bii chén l4p

B¢ 1ap k€ hoach va thiét k& BCL mét cich hiéu qud, ngudi thict ké phdi biét va
hiéu rd nhiing gi xay ra bén trong BCL khi hoat déng chon 14p dudge thuc hién, CTR
duge dd & BCL hdp vé sinh chiu ddng thisi cting mét lic nhitng bi¢n déi sinh hoc, 1y
hoc, héa hoe bao gdm:

- Phiin rd sinh hoc cia cht hitu ¢o ¢ thé phin hiy hi€u khi hoic ky khi, sdn sinh
ra ¢dc san phim khi va 13ng.

- Sy oxy hoa hoa hoc cdce vt lidu.

- Sy thodt khi it BCL v sy khuéch tin ngang cda khi xuyén qua BCL.

- Sy di chuyén clia chdt [dng gdy ra bdi su khdc nhau vé cot dp.

- Sy hoa tan, su ro rf cdc chit hitu cd vd vd ¢d vao nude., nude 1o 1i di chuyén
xuyén qua BCL.

- Sy di chuy€n cila chat hoa tan bdi gradient ndng d6 va hién tuong thim thiu.

- Sy sut lin khong déu giy ra do qua trinh On dinh vit lidu vio cic chd ring.

Sy phin hity va dn dinh ¢ BCL phu thude vao nhiéu y&u (& nhu: su phan hiy chit
thii, mice do nén chat, dd Am hién tai, sy ¢é mit cha cdc chit de ché, Ge dd di
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chuyén clia nude va nhiét do. BSi vi nhitng mdi dnh hudng qua lai giGa cde yéu o
nén khé ¢6 (hé xdce dinh duge tinh trang cda bat k¥ BCL niao ¢ bit k¥ thdi diém nao.
Thong thuding, 16e d6 cda cic phian tng hda hoc va sinh hoe ¢ BCL hyp v¢ sinh gia
1dng cong v sy gia ting nhict A6 va do Am cho d&n khi dat d&€n mdt gidgi han trén
niwo do. Su phin iy, su hinh thinh khi gas va nude oo i, sy sut lin va dic tinh cdu
tric ctia BCL s¢ dude dé cip ky.

9.5.2, Ly thuy&'t vé sy phat sinh khi métan trong BCL hgp vé sinh

Hoat ddng cia cde vi sinh vat lién quan dén sy hinh thinh métan rong BCL hap
v¢ sinh xdy ra qua 5 giai doan. Tuy nhién, c¢dch phin chia ndy ¢hi mang tinh wong
ddi bdi vi trong qud trinh phan huy khong bao gid xdy ra theo trng giai doan mdt, ma
nhitng san phim sinh ra W giai doan trude s& duge st dung lam nguyén Liéu cho giai
doan tiép theo cho d€n khi tao thanh sdn phim cudi cung cia qud trinh phin hiy.

L. Giai doan I' Giai doan thich nghi

Giai doan ndy ¢ thé kéo dai wr mot vai ngdy cho dén vai thang, phu thude vio
toc U6 phin hiy CTR trong BCL., Trong giai doan nay, cic thinh philn hitu ¢ d¢
phin iy s¢ bi phin hiiy sinh hoc rude. Sy phan hiy sinh hoe xay ra dudi diéu kién
hidu khi bdi vi mot lugng khong khi bi giit lai trong BCL. Ngudn vi sinh vt (cd ky
khi 1in hidu khi) chd y&u chiu trach nhiém phin hdy ¢hit thdi ¢d wong dat ding Lim
vt li¢u bao phit mdi ngay hoic 16p dat phd cudi cing khi dong clra BCL, B&n canh
da, bun tif tram x{T ¥ nude thii duge d6 bd cung vai CTR sinh hoat, nude ro i win
hoan ciing 12 ngudn vi sinh vit cin thict cho sy phin huy.

2. Giai doan H: Giai doan chuyén pha

Trong giai doan 11, ham ludng oxy wong BCL gidm din vi diéu kién ky khi bit
Jdiu hinh thanh, Khi méi tuisng wong BCL ¢ nén ky khi hodn toan, nitrat va sunfat -
cde chdt dong vai rd 14 chit nhin dién (I trong cde phin wng chuyén hda sinh hoc -
thucing bi khit thanh N> v H-S.

2CHACHOHCOOH +SO2™ - 2CH;COOH +S¥™ + H-0+CO> (9.1

lactat sunfat axetat sunin
>+ S07 = S* +H-0 | (9.2
S* +2H" > H-S (9.3)

S wia tang mite do ky khi trong méi ruting bén trong BCL ¢6 thé kKicm sodt duge
bing cich do dién the oxy hoa khit cda chat thdi. Qud tinh khi nitrat vi sunfat xdy
ra & diéu kién oxy héa khit wong khoing tir -50 dén -100mV. Khi CHy duge o
thanh khi dién thé oxy héa khdt dao dong trong khodng tr -150 dén -300mV. Khi
di¢n th& oxy hoa khit (i€p tuc gidm, 1ap hgp vi sinh vit chuy&n hoa cde chdt hitu co
¢6 wrong CTR thanh CHy v CO» bit diu chuyén sang giai doan 1T bude diu chuyén
hda cie chit hitu cd phite tap thinh cdc axit hitu ¢d v cde sin phim trung gian. o)
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giai dogn nay, pH cda nude rd rf bidt ddu gidm do si ¢6 mit cta axit hitu ¢d vi dnh
hudng cua khi COa sinh ra trong BCL.

3 Giad doan £1H: LEn men axit

V31 sy tham gia cda tdp hgp vi sinh vt hinh thinh & giai doan I, (8¢ dd tao thanh
cde axit hiru ¢d ting nhanh.

Butge diu tién & giai dogn nay lién quan dén qud trinh thity phan cic hop chit cao
phin wr (lipid, polysacchrides, proteins, nucleie axits) nhd cdc enzym trung gian thinh
cde hgp chiit don gidn hon thich hgp cho cdc vi sinh vat sit dung lam ngudn cung cip
ning lwgng vi cacbon cho 1€ bao clia ching.

Bude thit 2 1d qud tinh [én men axit, Xdy ra sy bién doi ¢dce hop chit di hinh
thanh & bude rrén thinh cde chit trung gian phin uf luong thip hon ma dac trung 1
axit axctic, mdt phin nhd axit funvic va mot s¢ axit hitu ¢o khiac. Khi CO- 13 khi chi
y&u hinh thinh trong giai doan 11, mdt lugng nhd HaS cling duge hinh thanh. Vi sinh
vt hoyt dong trong giai doan chi y&u 1A iy tién vi y€m khi nghiém ngit. pH cia
nude 1o 1l lde ndy gidm xudng d&n gid tri < 5 do sy cd mit eda axit hitu ¢d vi CO-
trong BCL. BODs, COD va dd din dién tang 1én ding k¢ trong giai doan nay do sy
hoa tan cie axit hitu ¢d vio trong nude 1O 1i. Do pH clia nude ro ff thip nén mot s0
thanh phdn vd cd, chi y&u 1 kim loai nang s& bi hda tan trong giai doan nay.
Nhi¢u thanh phin dinh dudng cd bdn cling duge loai ra BCL do bi hda tan vio
nudce o ri. NEu khong twan hodn nude ro ri thi cde thinh phin dinh dudng sé bi ria
a1 khoy BCL.

L Giad doan I'V: Lén men metan

Trong giai dogn niy, nhém vi sinh vit thi hai s¢ chuyén héa axit axctic va H»
hinh thanh wt giai doan trude thanh CHy va CO».. Chiing 14 nhém vi sinh vt ky khi
nghicm ngat dwge goi la vi khudn metan, chi€m vu th wong giai doan nay. Su hinh
thinh mectan v axit dién ra ddng thdi, mic db su hinh thinh axit gidm ddng k&, Do
cide axit v hydrogen bi chuyén hda thinh CHy va COa nén pH cda nude oo 1 ting
160 dat gid tri trung tinh tr 6,8 d&n 8, Gid tri BODs, COD, ndng dd kim loai ning va
do din di¢o nude ro 1 gidm xudng. Tuy nhién, trong nudce ro rf van con chira mot s&
ion kim foal.

5. Giai doan V: Giat doan On dinh (maturation phase)

Giai dogn &n dinh xdy ra sau khi cde chit hitu ¢o dé phin hidy sinh hoc duge
chuyén hoa thanh CHy v COs trong giai doan 1V, Khi ludng dm Gép e thim vio
phin ¢hdt thdi mdi thém vio, qud winh chuyén hoa lai i€p e xdy ra. Tde do sinh
khi & gidim xudng ddng ké trong giai doan niay vi hiu hét cdc chdt dinh dudng sin
¢ dd bi rita tréi theo nude 10 1f trong cde gial doan rude do va cde chat ¢on lai hiu
hEt 1a cde chdt ¢6 khil ndng phin hily sinh hoc chdm. Khi sinh ra chi v&u trong giai
doan ndy 1d CHy va CO-. Trong sudt giai doan &n dinh, nude ro f thudng chita axit
humic va axit funvic rit khé cho qud trinh sinh hoc dién ra tiép.
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Bang 9.4. Khoi lugng phin wf v khai lugng riéng cta cdc khi
& didu kién 25°C va 1 atm

Loai khi Cong thire Khéi lugng phin uf Kllol(:giz;%)rlcng
Khong khi | 1.2928
| Amoniac NH; 17,03 0,7708
| Cacbon dioxit CO, 44,00 1,9768
Cucht;n moenoxil cCO 28,00 1,2501
Hydro ' Ha 2016 0,0898
Hydro sunfit H,S 34,08 1,5392
Mectan CHy 16,03 07167
Nitd ' N> 28,02 1.2507
Oxy | 0, | 32,00 14289 |

Tém lai, khi sinh ra tt BCL bao gGm amoniac, cacbon dioxit, cacbon monoxit,
hydro, hydro sunfit, metan, nit¢ vi oxy. Cacbon dioxit vi metan 1a cdc khi chil yé&u
sinh ra tr sy phin hily ky khi cdc thanh phin chat thai. Ty 1é phin trdm ban diu cla
khi cacbonoxit cao 1a k&t qud ctia qud trinh phin hiy hidu khi. Sy phin hiy hi€u khi
€p e xily ra cho d&n khi oxy trong khong khi hién hitu ban diu can kict. Suu d6 sy
phin hiy s¢ di d&€n su phin hdy ky khi. N&€u BCL khong ¢4 16 thodt hoi thi ty 1¢
phan rim clin métan s¢ ting 1én sau mot thii gian dai, bdi vi cacbon dioxit sé
khu€ch tin vio trong ting dit dd ¢ bén dudi BCL.

Thai glan cda trng giai doan trong qud trinh sinh khi thay déi ty thude vao ty 1¢
thanh phan cla cdce chit hitu co, thinh phin chit dinh dudng, va do 4m cta CTR, do
Am cia khu vue chon 13p va d6 nén CTR trong BCL. Vi du: s¢ hinh thanh khi s¢ bi
chim lai n¢u 49 dm trong bii rac khong phi hgp. Khi gia ting mit 4o CTR trong
BCL s¢ lam gidm khd ning phdn bd d6 dm trong BCL v nhir vy s& 1am giiim khi
ning bin Jdi sinh hoc va lugng khi sinh ra.

MOt cich tdng qudt, phdn itng héa hoc phin hdy y&m khi trong BCL ¢6 thé 16m
tat nhu sau:

Vi

CHC + H:O = CHCyg by phin bily sioh hoe + CHy + CO3 + khi khdc (9.4)
Chi ¢ ring, phdn dng doi héi sy ¢6 mit clia nude. Nhidu BCL thiu §m dudgce tim
thdly trong dicu ki€én “khé héo” vdi nhilng @ gidy bdo vin con doc duge. Do dé, tong
lugng khi duge tao thinh wr CTR ¢6 thé xidc dinh theo phitung trinh ¢iin bing ty
ludng, nhung dicu kién thdy vin cha dia phuong ¢6 dnh hudng ding k& dén 16¢ d6
vi khodng thafi gian @€ qud trinh hinh thanh khi x3y ra.
Thé tich khi sinh ra 07 qua trinh phin hdy y€m khi ¢6 thé wéc tinh theo nhidu cich
khdc nhau. Vi dy, n€u thanh phin CTR hitu ¢d im thiy trong CTR dé thi {ngoat trw
nhua} cé cong thite tdng qudt dang C,HyO Ny, th tong thé tich lugng khi sinh ra ¢6
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th€ tinh theo ¢ong thie (8.5), gid s ring qud trinh phin hdy sinh hoc bicn ddi hoan
todn cide chit hitu ¢ thinh khi CO» vad CH,.
4a—-b-2c+3d da+b-2c-3d 4a-b+2c+3d
CaHRONG + = =" Ha0 > = = CHy + 7 COy+ UNHy

Thong thuting, chat hitu co ¢6 trong CTR duge phian lam hai loai:

I- Ch&t ¢6 khd ning phdn hdy sinh hoc nhanh (3 thing d&€n 5 nim)

2- Chat hitu ¢d ¢ khi ndng phin hiy sinh hoc cham (5 nim d&n 50 nim).

Ty 1¢ ¢ht hitu ¢ ¢d khd ndng phan hily sinh hoc tay thude rit nhi¢u vio ham
Ivong lignin clia chdt thai. Khi ndng phin hdy sinh hoc clia cde ¢hat hitu ¢d khic
nhau la khic nhau duu (rén cd sd ham lugng lignin.

Bing 9.5. Thanh phdn cdc khi sinh ra trong mdt biii rdc vé sinh sudt 48 thing ddu
sau khi md1 6 ¢hdn 18p rac hoan chinh

Khoding thifi gian tinh 0t khi Phin trim trung binh theo thé tich, % |
O chdn lLa'i'p hoan chinh (thing) N» N . COa ) “.CH4
Cb+3 5.2 | 88 5
3.6 18 76 2
6+ 12 J_ 0,4 | 65 29
; 12+ 15 T 1 e 10
B 1§24 04 53 47
24530 02 52 a8
30 + 36 B 13 46 51
w42 Y 50 47

Biang 9.6, Khd niing phan hily ¢ciia cdc thanh phin chit hitu cd trong CTR

. s L Kha ndng phin hiy sinh hoc
Thinh phin chiat hiru cd - o
Nhanh Cham |
Ri¢ thue phim 4 o
“Gidy hio v
rd;"w v n"ph(\mg B v _ o |
| Cicton / '
Nhura Khdng phiin huy sinh hoc '
. - o
Cao su o v
Da o o v
Rac vudn ' v
o - i e
' Cie chit hutu ¢ khie ! “ v

Ngudn [1]



Vidu 9.1. Cho m0Ot loai CTR d6 lhi- ¢6 thanh phan nhy sau:

Thanh phan Pon vi, kg | Khoilugng, kg | % khoi lugng
Thitnh phan d& phin hiy sinh hoc 65,1 84
Thite dn thirta 9
Gidy 34
| Gidy bia 6
Riic vudn (phdn hiy nhanh) 16,1
- Thanh phian khé phan hily sinh hoc 12.4 i6
| Vai 2
Cao su B 0,5
Da 0,3
Ric vudin (phian hiy chim) 7.4
Go 2,0
Tdng cong 77,5 1030

Hiy xdc dinh thinh phin khi sinh ra do phian hily hoin toan toai CTR nay.

Gidi:
I. K& qua tinh cong thitc phan tf
- D31 v6i chit hitu ¢d phdn hiy nhanh:

Ceg sH 105050, 1N (CegHy 19 O50N)

- B3I vai chdt hitu ¢d phian hiy chim:

C19,5sH290¢ 2N (C2oH2 OgN)

2. Phudng trinh phin @ng phin hiy (l&€n men metan)

- CegH)11059N + 16H20 — 35CH,4 + 33CO; + NH;5

1741 288 560 1452 17
- 020H2909N + 9H2O —> 110H4 + 9C02 + NH3
427 162 176 396 17
3. Tinh lugng metan va CO5 phdt sinh
oy =200 L 5 449 mikg
1741 0,7167
CO> _lasz 1 =0,422 m/kg
1741 1,9768
1
-CHy = 6,1 =0,575 m/kg
427 0,7167

Tt
]
0]




396 1

*

5= = 0,469 m'/kg
427 1,9768

Phin trim thé tich:
0,449 +0,575 _s3%
0,449+ 0,422 +0,575+0,469

0,422 +0,469
0,449+ 0,422 + 0,575+ 0,469

Y% CH4=

(IZ-' C02 = = 4? %

Tde do phdt sinh khi ¢ BCL phu thudc vao mot s yéu td sau:

- Sy thim thiu cla lugng cacbon trong thuc vit, citng axit va rugu hinh thanh
trong qud trinh chdn 1dp ph€ thai lam gidm kha niing tao khi.

- Qud nhi¢u nudc & bén ngoai tdi khi s& 1Am gidm hidu qud hoat doéng ctia vi
khuin trong qud trinh tao khi.

- N&u d6 kiém ting s& lam d6 pH gidm do sdn sinh axit trong phé& thai ciing lam
giam lugng khi,

- Khi nhié€t d@ trong ph€ thdi ting s€ lam gidm lugng khi.

- Ph€ thdi dong banh thanh khdi qud day dic hodc qud nhiéu minh vun vi bot
cling lam gidm quad trinh sdn sinh khi.

- N€u trong ph€ thdi ¢é hoa chat doc hai s& ngin cin cdc vi khudn tao khi metan
do thiéu hyt dinh dudng.
9.5.3. Sy thay doi lugng khi theo thoi gian

Dudi diéu kién binh thuting, tdc 46 phin hidy cia CTR trong BCL hgp vé sinh dat
dén gid tri cyc dai trong 2 nim ddu tién, sau d6 gidm din va c6 thé kéo dai trong
khodng thai gian 25 ndm hodc hon thé nita. T6c dd phan hity cda CTR trong BCL hgp
vé sinh thuting duge biéu dién biing sdn lugng khi sinh ra trong mot khodng thdi gian.

T&c¢ d phin hity hang nim cla cdc chit hifu ¢d phin hiy nhanh va chim dugc
bi¢u dién bling md hinh sdn lugng khi hinh tam gidc, trong A6 gid tri sdn lugng khi
cye dai s€ dat duge sau 1 nam ddi vdi chdt hitu co phin hiy nhanh va sau 5 nim doi
véi chit hitu ¢d phan hlly chim. Va gid sit ring khi bt ddu phdt sinh & cudi nam tha
nhdt, tinh tr thisi diém bit diu chon 14p chat thii. Téng lugng khi sinh ra ti chat thai
chdn 1ap cla ndm thit nhat dugce tinh theo cdng thic:

V(m¥kg) = 1/2 x b(m*/kg.nam) x T(nim) 9.5)

trong do:

h - gia tri sdn lugng khi cye dai, m*/(kg.nim)

T - thdfi gian dé phan hity hoan toan c¢Ga phan CTR hitu ¢o, nam.

M6 hinh tam gidc vdc tinh Iugng khi sinh ra theo thdi gian xem hinh 9.5.
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AN

T&e dd sinh khi

2 3 4 5 Thai gian phan hiy (nam)
x 3/4x 2/4% 1/4x
Hinh 9.4, DS thi tum gide bidu dien t0c di phdt sinft khi ti rde o6 khd ndng phdn iy nhanh
1. Xic dinh téc dé sinh khi cue dai
) BATvai chdt hitu co phdn hily nhanh
Theo phudng phdp do thi tam gide, lugng khi s@ sinh ra (i chat hitu ¢o phin hay
nhanh trong vong 5 nam va lugng khi sinh ra cye dai vao cudi nim thit nhit.
Téng lugng khi sinh ra cia ric phin hity nhanh, m/kg:
= 1/2 x thdi gian phin hdy (nim) x ¢ 40 sinh khi cue dai (1113fkg.r1a'u'1'1) (9.6)
T&e do sinh khi cyc dai clia rdc phin hiy nhanh:

2 x18ng lwgng khi sinh ra (m* kg)

- " : (9.7)
Thdi gian phiin hiiy (nim)

b) PG vt chdt hitu co phin hiby chdm
Theo phuong phdp do thi tam gidc, lugng khi s& sinh ra tit chit hitu co phin hiy
chim trong vong 15 ndm va lugng khi sinh ra cyc dai vao cudi nim thit 5.
Téng lugng khi sinh ra clia rdc phin hiy cham, (m*/kg):
= 1/2 x téng thii gian phin hily (ndm) x tdc dd sinh khi cue dai (m?’;’kg.nﬁxn) (9.%)
Tdéc¢ do sinh khi cue dai ctia rde phin hiy cham:

_2x tdng lwgng khi sinh ra {m*/kg)

P "yt . ~ - (99)
tOng thoi gian phan hiy (ndm)
i
£ ™
;80'
o
;E)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Than gian
1 2 3 4 5 8 8 7 6 5 4 3 2 1 5 ;
5% Bx 5x 5% 5% 10x 10 10% 10x 10x T0% f0x 10x 10 Phan hiy (nam)

Hinh 9.5. D6 thi tam gide biéu dién 16¢ d§ phdt sink khi tie rde o6 khd ndng phdn tily chdm
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Vidu 9.2. Tinh todn lrgng khi sinh ra méi nim cho bii rdc ¢6 thii gian hoat ddng
2 5 nidm. Biét riing:

o Khi bit ddu sinhra & cudi nam tha | k& tr khi vin hanh BCL.

2, Thoi gian phin hdy todn bd chdt hitu ¢g phan hidy nhanh {a 5 nam.

3. Thai gian phdn hidy toan bd chdt hitu ¢d phdn hily ¢hdm 12 15 ndm.

4. Téc do phan hiy cha cdc chit hitu ¢d phin hily nhanh va chim twén theo mo hinh
tam gide. Sdn lugng khi cao nhit xdy ra vao cudi nium thit 1 doi vai cde chit hitu co phin
htty nhanh v vilo ndm thit 5 ddi vdi cae chdt hitu ¢d phan hily chim.

5. Tong lugng khi sinh ra (¥ cdc chi't hitu ¢co phian hdy nhanh {a 14m*/kg khdi
lwgng kho cia CTR.

6. Tong lugng khi sinh ra tf cde chit hite cd phin hiy chim 1 16m/kg khéi ludng
khd cua CTR.

7. CTR d6 thi tat BCL chita 79,5 chat hitu ed va 20,5 chat vo cd.

8. Trong 79,5% chat hitu ¢d ¢6: nhya (7%, xem nhw [4 chat tro), chit hitu ¢d phin
hay sinh hoc nhanh (60,1%), chit hitu ¢d phin huy sinh hoc chiim (12,4%), Nghia 1a
theo khdi iuvgng khd, chdt hitu ¢o phin huy sinh hoc nhanh chiém 44,8 % va chit hiu
¢d phidn huy sinh hoc chdm chi€m 7,3% tonb CTR tai BCL.

9. Trong chat hitu ¢o phan hiy sinh hoc nhanh, chi ¢6 75% L ¢& khi ndng phin
hity sinh hoc (vi ¢6 nhitng ¢é nhitng chit hitu ¢ chida trong tii nhua hodce gud khd
nén khdng phin hity sinh hoc). _

10. Trong chdt hitu ¢d phian hdy sinh hoc ¢him, 50% c¢o kha ndng phin hdy sinh
hoc (phiin ¢On lai khong ¢6 khd ning phin hily vi nhitng 1y do nhu déi véi chat hitu
¢dd phidn hiy sinh hoc chim).

Giai:

I. Xdc dinh sdn lugng khi sinh ra mdi nam 1dn lugt 461 vdi 1kg chit hitu cd phan
ity nhanh va kg chdt hitu cd phian hdy cham:

a) Chat hitu ¢d phan hdy nhanh

S17 dung mé hinh tum gidc:

™\

|

o

Té¢ 66 sinh khi (m*/kg.nam)

-

0 1 2 3 4 5 Thai gian
X 3/4x 214x 1/4x phan hiy {nam)

TOng lucng khi sinh ra = 172 x (8ng (hifi gian phan hily x (5¢ d6 phét sinh khi cuc dai
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Suy ra:
Tde a6 phat sinh khi cue dai 3 2T€;11g lugng khi sinh ra (I‘n}fkgj
(m”/kg.nam) TOng thifi gian phin hdy (nam)

Tde d0 phdt sinh khi cue dai (t6¢ do phdt sinh khi vioe cudi nam thi nhat)

14
=2—=56 (m?'fkg.nﬁm)

Tong long khi phit sinh trong nim thd nhil:
! < 3
V”I =X 1x35,6=2,8 (m/kg)
Td¢ do phat sinh khi vioe nam thit hai ¢fia qud trinh phin hoy:
3 g 3 .
= —x 5,6 =42 (m/kg.niim)
_._I_
Tong lugng khi phidt sinh trong ndm thu 2:

1
Vi, = [(5,6+4,2)xl]; =49 (m/kg)

Tuong W, tinh 8¢ d9 phdt sinh khi va dng lugng khi sinh ra vao nam it 3, 4. 5
duge rinh bay nhu bing két qui sau:

Cusi nim Toe d(}_1 phit isin h khi T(’“;ng_ lu’o’ni_’ khi Sil.'l_h I‘-il.
(m/kg.nam) (m/kg)

l 5.6 " 2.8
2 4.2 4.9

3 2.8 i ?‘3 o
4 s | 2]
5 0,0 0,7
Tong 14

b) Ch4't hitu ¢d phan hiy chim

St dung md hinh tam ghic:

T&c d6 sinh khi {m’/kg.nam)

1 2 3 4 5 8 8 7 6 5 4 3 2 1 Thaigian

5x 5x 5x 5x 5x 10x 10x 10x 10x 10x 10x 10x 10x 10X ppanhiy (nam)
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Toe do phat sinh khi cue dai (vio cudi nim thit 5)

T3cdd phatsinh khicwedai n Tong higing khisinh ra (m";’kg)

3 . - - 3 e . ~ " -
{m /kg.nam) Tong thdigian phinhdy (ndm)

= 2;_(? =2,133 (m3 fkgndm)
)

Toe d6 phdt sinh khi vao cudi niam tht nhit:
%x 2,133=0,427 (m*/kg.nim)
Tong lugng khi sinh ra trong ndm thi nhat:
%x 0,427x1=0,213 (m'/kg)

Tong lugng khi sinh ra trong nim tht 2:

[0,472+ 2,133x§]x 1}:%: 0,64 (m'/kg)
Tinh wiang ty cho nhimg nim ¢on lai voi k€1 qud tinh nhu bang sau:

" Cudi L Toe 6 phét sinh mrﬁfil . Cudi Tée dd phat sinh [u'::{ﬂ]:il : |
nim  Khi (m/kg.nim) (:In[']‘f-’ckg)" nam khi (m'/kg.nim) (:nn;-kb}u j
L 0,427 0.213 9 1,280 1387 |

2 (0,853 - 0,64 10 1,066 1,173

3 - 1,280 1,067 11 0,853 (J,;)G()

: | 4 .l,?()ﬁ . 1,493 12 (,640 l 0,747
s 2033 1920 L o13 0,427 0531

6 1.920 C 2027 14 0.213 (1320

| 7 1.706 . 1813 | 15 0,000 | 0,107
8| 1493 1,600 | ]

|  Tén g ) 16,001

2. Xde dinh 10¢ do phit sinh va lugng khi sinh ra m3i nam (i lkg CTR trong BCL
(bao gom cie chdt phin hily nhanh vi phin hdy cham)

a) Xde dinh hugng khi sinh ra (7 ¢hdt hitu ¢d phian hnly nhanh va phin hity cham
cho | dun vi khéi bugng CTR trong BCL:

- Khot lwgng chiit thdi hitu ¢d phiin hity sinh hoe nhanh trong lkg CTR ur BCL.:
0,448 x 0,75 = 0,336 kg/kg CTR

- Khoi lugng ¢hit thdi hitu ¢d phian hidy sinh hoe chim trong lkg CTR wr BCL:
0,073 x 0,5 =0,0365 kg/kg CTR
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- Tong th tich khi sinh ra do thanh phin hitu ¢d phan hiy sinh hoc nhanh ¢6 trong
Ikg CTR tir BCL:

0,336 x 14 =4,7 (m*/kg CTR)
- T6ng th¢ tich khi sinh ra do thanh phin hitu ¢ phan hdy sinh hoc chim ¢6 trong
lkg CTR tir BCL:
00365 x 16 = 0,584 (m’/kg CTR)
b} Xdc dinh (8¢ d6 phit sinh khi va lugng khi phdt sinh mdi nim do su phan hiy
Ikg CTR tir BCL:
- Toc 46 phit sinh khi vio nim tht nhit do thinh phin hitu ¢ phan hiy sinh hoc
nhanh ¢6 trong lkg CTR tir BCL:
0.336 x 5,6 = 1,882 (m* kg CTR. niim)
- Tong lugng khi sinh ra vio ndm thit nhit do thanh phin hitu cd phan hdy sinh
hoc nhanh ¢ trong 1kg CTR tir BCL:
0,336 x 2,8 = 0,941 (m’/kg CTR)
Tuang wf tinh cho nhitng nim con lai.
- T6¢ Ao phdt sinh khi vao nim thit nhat do thanh phin hitu cg phin hiy sinh hoc
chim ¢6 trong kg CTR tir BCL:
0,0365 x 0,427 = 0,0116 (m*/ kg CTR. nim)
- Tong lugng khi sinh ra viio nim thi nhi't do thinh phén hitu ¢d d& phan hdy sinh
hoc ¢o trong tkg CTR tir BCL:
0,0365 x 0,213 = 0,008 (m'/kg CTR)
Tudng ty tinh cho nhifng ndm con laj.
Bing k€t qui:

T

: Hydrocacbon CHC Hydrocachon CHC Hydrocacbon CTR
. 1 phan hiy sinh hoc nhanh phiin hiy sinh hoc chim {nhanh + chim)
E}:::: - Toc dd Téng Toc do Téng Toc dd Téng
phiit sinh lugng khi phdt sinh hwgng khi phat sinh lugng khi
(kg;‘m"'.nﬁ m) | (mY kg) (kg!m"’,nﬁm) (m’/ ky) (kghn3,nﬁ1n) (m*/ kg)
Y 2 3 4 5 6 7
1 1,882 0,941 0,016 0,008 1,898 0,949
2 1,411 1,646 0,031 0,023 1,442 1,669
3 0,941 1.176 0.047 0.039 0,988 1215 |
4 0,470 0,706 0,062 0,055 0,532 0,761
51 0000 1 0235 0,078 0,070 0,078 0.305
6 | " 0,070 0,074 0,070 0,074
7 0,062 0,066 0,062 0,066
8 0,055 0,058 0,055 0,058
9 0,047 0,051 0047 | 0051

()
I
jor o)



] 2 4 5 6 7
10 0,039 0,043 0,039 0,043
1 0,031 0.035 0,031 0,035
12 0,023 0,027 0,023 0,027
13 0,016 0,019 0,016 0,019
4| 0,008 0,012 0,008 0,012
s 0,000 0,004 0,000 0,004
| Tong 4704 | 0584 | 5,288

3. S{ dung s0 liéu tinh todn ¢ budce hai, tinh todn lugng khi phdt sinh tai BCL qua
cde ndm. Gid sif ring Wgng rac thii vito BCL mdi ndm 1d ahu nhau.,

r Lwdng khi phdt sinh tir BCL trong thdi gian 5 ndim vin hianh
f;;':j: Tde d6 phét sinh khi (m'/kg. ndm) Llll('(lili:g Tich iy
Nim! | Nim2 | Nim3 | Nim4 | Nam?3 Tong (m" (m’)

! 1,898 | 0,000 | 0,000 1,898 | 0949 | 0,949

2 1442 | 1.898 | 0000 | 0,000 3340 | 2618 | 3,567

3 0988 | 1442 | 1,898 | 0,000 | 0000 | 4328 | 3,633 | 7.400

4 0,532 | 0988 | 1442 | 1,898 | 0,000 | 4,861 | 4,593 | 11,993

5 0078 | 0532 | 0988 | L1442 | 1.898 | 4939 | 4899 | 16,892

6 0070 | 0,078 | 0532 | 0988 | 1,442 | 3112 | 4024 | 20916

7 0062 | 0,070 | 0078 | 0532 | 0988 | 1,731 | 2,420 | 23336
0,055 | 0062 | 0,070 | 0078 | 0532 | 0798 | 1264 | 24.600

9 0,047 | 0,055 | 0,062 | 0,070 | 0078 | 0312 | 0544 | 25,154

10 | 0039 | 0047 | 0055 | 0062 | 0070 | 0274 | 0292 | 25446

11| 0031 | 0039 | 0047 | 0055 | 0,062 | 0235 | 0253 | 25,699

12 | 0,023 | 0031 | 0039 | 0047 | 0,055 | 0,196 | 0214 | 25913
13| 0016 | 0023 | 0031 | 0,039 | 0047 | 0157 | 0,175 | 26,088
14 | 0008 | 0016 | 0023 | 0,031 | 0039 | 0118 | 0,136 | 267224

15 | 0,000 | 0,008 | 0016 | 0,023 | 0031 | 0079 | 0097 | 26321
|16 0000 | 0,008 | 0016 | 0023 | 0048 | 0062 | 26383
T 0000 | 0,008 | 0016 | 0024 | 0,035 | 26418
T 0,000 | 0008 | 0009 | 0016 | 26434
RN 0.000 | 0,000 | 0004 | 26438

9.5.4. St di chuy€n ctia khi sinh ra trong BCL

Ap suit bén trong BCL ludn ludn 1én hon dp svdt khi quyén, khi sinh ra trong
BCL hdp vé sinh sé& thodt vao khi quyén dudi su chi phdi clia qua trinh khuéch tin
vi qud trinh d61 luu. Cice y&u 18 khde ¢ thé dnh hudng d€n sy di chuyén ctia khi
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trong BCL 12 sw hip thu ctia khi vio trong nude ro i va vat licu rin, su phit sinh vi
(i¢u thu cic thinh phin khi do cic hoat dong sinh hoc va cde phdn tng héa hoc.

Mic du, hiu hét khi metan thodt vio khi quyén, ¢4 khi metan va khi CO- déu tdn
tai v6i ndng do 40% & khoing cdch 120m (r mép cda BCL khong ¢d 6p 16t ddy. Bai
vii nhitng BCL khong ¢6 hé thong thu khi, khodng cdch nay thay ddi ty theo dic
(inh ctda vat fiéu che pho va ciu tridc dit cha khu vye xung quanh, N&u khong duge
thdng thoing mot cdch hop 1y, khi metan ¢6 thé tich tw bén dudi cdc i nha hoic
nhiing khodng khong khic ¢ gan d6. Trii lai, khi CO> ¢o khdi lugng riéng 16n han
khoi lugny riéng cda khong khi 1,5 1an va 1dn hon khoi lugng riéng cda metan 2,8
lin, do do khi COs ¢6 khuynh hudng chuyén ddng vé phia ddy cia BCL. D¢ la
nguyén nhin khién cho ndng do khi CO» & nhitng phin thdp hon cGa BCL ngay cang
via 1dAny theo thdi gian.

1. Khi chuyén ding ty dudi 1én

Khi CH; va CO» ¢d thé thodt qua 1dp che phi di vdo khong khi do qud irinh doi
lru va khuéeh tin. Gia thiét ring dat kho, luong khi di gua mdt don vi dicn tich hé
mat BCL trong m§t don vi thdi gian dugic xac dinh nhu sau:

R . _
N,:\ :_Du (Camn Cuh]l) (L)l{))

L

trong do:
N s- thong fong ctia khi A, g/em®s
D - hé s khu€ceh tin, cm 215
« - 46 rong clia dit kho, cm*em’
Cam - NONE dO cta khi A tai bé mat Idp phi BCL, _gfcm?’
Cariin - nOng do clia kKhi A ¢ ddy ¢Ga 16p phi BCL, gf’cm]
L - bé day cla Idp phd, cm.
Hé 56 khuéch tin khi metan va khi CO-» 1an lugt [a:
Doy, = 0,2cm’/s vi Deo, = 0,13cm/s

2. Khr chuyén dfng tiy trén xuong

Khi CO-, do khoi lugng riéng kdn, nén 6 thé tich 1y ¢ ddy BCL. N&u I6p 16t ddy
BCL la 16p ddt, khi COa ¢6 thé khucceh tdn qua ldp nay vi ti€p tuc chuyCn dong
xudny phia dudi cho dén khi ti€p xdc vdi mach nude ngam. Khi CO'} dé dang hoa
tan va phin dng vé nude wo thinh axit cacbonic.

CO: + H-O — HgCO}

Phin tng nay 11 ngoyén nhin 1am gidm pH va ¢6 thé fam gia ting 36 cing va
luonge khodng ¢hit trong nude ngdm. Tuong @ng v6i mot nong do khi COa xdce dinh,
phin tng s¢ tdp dién cho dén khi dat duse wang thdi clin bing nhu sau:

CO» + HO
¢

CaCO;  + H-CO; = Cua™ + 2HCO;



Nhu viiy, moi qud trinh lam gia ting COs tr do hoda tan déu 13 nguycn nhin lam
cho CaCO; phin hity nhi¢u hon va gia ting do cing trong nude rdc. DO hod tan clia
cidc khi trong nude tudn theo dinh ludt Henry:

Py=H.X

I, - dp sudt riéng phin cla khi, atm

H - hing s3 Henry

X - ndng do phin mol ¢tia khi wong nude = s& mol khi/ (s6 mol khi tan + 38 mol nudc )

Hine so Henry phu thude loai khi tan, nhi¢t dd va bidn chat cia ¢hit 1ong.

Fing s& Henry (H.10 T atm/maol)

"TC Khomgkhi | €COs CO | Ho HAS | CH, N 0s |

S0 432 00728 | 352 | 599 | oo20s | 224 T 529 | 255
10 549 0104 | 442 | 636 | 00367 297 668 327
20 6.64 10142 536 683 | 00483 | 376 | 804 | 401
30 791 0486 620 | 7.29 00609 | 449 | 924 | 475
40 870 | 0233 1 696 | 751 | 00745 | 520 | 1040 | 535

50946 0238 | 7,61 | 7,65 [ 00884 577 ' 1130 | 5383
60 . 100 | 034 | 821 785 [ 04030 | 626 | 1200 | 629

Vi du 9.3 Tinh ndng do CO» trong nutde ngdm 1icp xic vai khi bl rde § dp sudl
khi quy&n va nhiét do 50"C. Gid s thanh phian khi bii ric gém 50% COa,, 50% CHy
v hdi nude bio hoa. Cho dp sudt hai nwde bio hoa ¢ 50°C la 12,33kN/m”.

Giai;

1. Ap sudt riéng phin cda COs 1

Py, =0,5 00271033
- 101,325

2. Nong do phin mol CO- trong nude:

H o 0,283.10°

3. Nong do khat lusng ctia CO- trong nude my/l:

Trong 1 lit nude chiar 1000g/18g/mol = 55,6 mol nude, s6 mol COa ¢6 trong 1 it
nude la:

Lsd

X = ~1,55.10*

55.6x1,55.107™
i+1.55.107
Ceoy = 8,324.107 x 44 % 1000 = 375 my/!

=K, 52410 *mol

3. Chuyén déng ciia cdc khi vi lupng
Dai véi cde khi vi Wgng, Tugng khi bay hdi qua mot don vi dién tich bé mit BCL
trong mot don vi thai gran (Flux) dudge xde dinh nhu sau:

Do (C. —C W
N]' - U (C];I[li_lll I‘;__'__J'} (9.11)
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trong da:

N, - thong lugng clia khi i, g/(cm®.s)

D - hé s& khuéch tdn, cm™/s

Ciaun - NONg dO cGa khi i trén bé mit cia 18p phd BCL, g/em®

Ci, - ndng d6 hai bio hoa cia khi i, g!’cm"

W, - hé s0 1y 1¢ tinh d&n ndng do chit i trong CTR

C,.W; - ndng do cda khii § ddy 1dp phii, g/em’

L- bé day cla 1dp pht, cm

Mat cdeh don gidn ¢d thé tinh;
_ Do 'C, W,

L

9.5.5. Thanh phan va tinh chi't cta khi sinh ra tir BCL

Khi BCL duc tao thanh tif nhitng thanh phan khi hién dién véi lugng 16n (cdc khi
chd y€u) va nhitng thanh phan khi chi€m lugng rit nhd (khi vi lugng). Cic khi chii
y¢u dugic hinh thanh trong qud trinh phan hdy phin chit hitu ¢d ¢6 wong CTR db thi.
MOt s6 khi vi lugng, mic db On tai vdi lugng nhd ¢ thé mang tinh ddce v nguy cd
tdc hai dén sie khde cong ddng cao.

1. Thanh phin cic khi chid yéu

Thanh phin cdc khi cht yé&u sinh ra tir BCL bao gém NHs, CO, Ha, HAS, CHy, N-
va O,. Khi metan va khi CO» 13 cdc khi chinh sinh ra tr qué trinh phin hdy ky khi
cde chit hitu ¢d ¢6 kha ning phin bdy sinh hoc trong CTR. N&u khi metan tdn tai
trong khong khi ¢ ndng do tir 5+ 15% s& phdt nd. Do ndng dd oxy tdn tai trong BCL
thip nén khi ndng d6 khi metan dat dén ngudng tdi han van ¢é it khd ning giy nd
BCL. Tuy nhién, néu cdc khi trong BCL thodt ra bén ngodi v tiép xiic vdi khong
khi, ¢¢ khd ning hinh thanh hdn hgp khi metan & gidi han gay nd. Cic khi nay ciing
ton tai trong nudce ro i véi ndng d6 thy thude vao ndng ¢4 cda ching trong pha khi
khi ti€p xic vdi nude rod ri.

N.

1

(9.12)

Bang 9.7. TY & thanh phidn cdc khi ¢ht y&u sinh ra tif BCL

Thinh phin % Theo thé tich kho

CH, 15:60

CO- 30 = 60

Nj 2+3

0~ 01=1.0
. Mecaptan, hgp chit chira lvu huynh... 0+1,0 |
T NH; 01+10

H- 0:02 ]

cO 0+0,2

Cdc khi khic 00106

Tinh chit Gié tri

Nhiét do (°F) LOO + 120

TY trong 1,02+ 1,06

Nguén: {1}
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2. Thanh phin khi vi lugng

M&t 5O khi vi lugng, mic du ton tai & mdt ltgng nhd nhung ¢ dde tinh v nguy co
giy hai dén sic khoe cda cong ddng dan cf rit cao. Cdc nghién cdu ¢ M§ va Anh
cho thiy, ¢é (Gng ¢dng 116 hap chdt ¢é thé tim thiy trong khi BCL nhu axeton,
benzen, clorobenzen, clorofom, vinyl chloride... Sy ¢6 mit clia ¢de ¢hdl khi ndy
trong nudc 1o o (0 BCL phu thude vio ndng d6 cia ching trong khi BCL khi 6iép
xde vdi nude 1o ri. Can huu ¥, ndng dd ddng ké cida cdc chit hitu ¢o bay hai trong khi
BCL thuding xudt hién & BCL ¢t di 1i€p nhin cdc loai CTR ¢éng nghiép va thuong
mai ¢é chifa cdc chdt hitu cd bay hai. Trong cic BCL mdi hon ma cdc CTR nguy hai
bi cim dd vio, ndng dé c¢ic chat hitu cd bay hai trong khi BCL cue ky thip.
9.5.6. Thu va xir ly khi BCL

L Thua khi

Khi metan ¢ BCL ¢6 the coi 12 mdt ngudn gdy nguy hiém, khong an ioin néu
khong duge phdt tin hodc thu héi d€ chuyén thinh ning lugng khic, vi nd dé iy
chiy nd va ngat thd d6i v6i ngudi hay dong thue vat & BCL va cde khu vue xung
quanh. Vi viy, dé ddm bdo vé sinh mdi truding vi an 1odn cho tit ¢d nhitng ngudi
di¢u hanh hode lim viée rén BCL, nhit 1a khu vue phdt tdn khi gas va nhifng khu
vuc ¢6 thé tich t khi gas... 13t ¢4 cdc BCL phii ¢é hé théng thu hdi va xit I khi gas.
Tuy theo lugng khi sdn sinh, khi ga thu hdi ¢6 thé sit dung vio muc dich din sinh
hodc khi dit, khong duge dé khi thodt o nhién ra mdi truting xung quanh. Khi ga o
ra trong suGl gud trinh chdn 1Ap & bdi nén cin phdi ¢6 sy gquan tim dic biét dén hé
thong thong khi khi thiét k€.

Hai loai hé thdng co bin duge thigt k&€ d€ ki€m sodt va thu hdi nang lugng tir khi
metan 1a: hé thong thodt khi by ddng va hé thdng thodt khi chii ddng.

H¢ thdng thodt khi bi déng: P61 vii nhitng BCL quy md nhd va vira, ngudi ta
thuting thi€t k&€ hé théng thodt khi bi ddng. Pay 12 mot hé thdng dua trén qud trinh
ty nhién d€ dua khi vao khi quyén hodc ngin cdn khéng cho né chuyén dong vio
cdc khu vue khdng mong mudn. Hé thdng nay duge xay dung biing cdc tudng dit sét
khong thim nudc day tr 0,7 + im dé ngin chin khi thim qua. Tudng di't sét dudc
didp tir ddy khoang chita kéo dai 1én 1dn 1dp dat phua va ludn dude gilt Am sao cho né
khdng bt khd va nut, tao cdc khe thodt khi. Phia trong twdng ¢ dao rianh thodt khi,
dugc pht ddy bing mdt 18p séi, dd dudng kinh tir 20 + 40mm. Tir cdc gi€ng khoan,
khi duge din tdi rinh thodt khi dé dua vao khong khi hodic bing rinh nhd hon hodc
Ong nhura, ong cao su...

Khu vige thodt khi bi dong phii tdch biét hiin v6i cdc khu dén cu, cdc khu sdn xuit
cOng nghiép. Thong thudng khu vyce nay duge xdy dung ngay canh BCL va dugc quy
dinh 12 vang cim. N&u khu vyuc thodt khi & xa BCL thi phai thi€t ké hé théng may
hat khi dé dua khi theo hé th6ng Sng ra noi thodt khi. Nhitng yéu ciu can dat duge
trong hé thdng thodt khi bi dong bao gbm:

- Tudng dat sét phii ludn duge gitt Am, chdng khd ndit.

333



- Hé théng muong riinh thedt phai sach sé va khd rdo, khong dugc dé rdc, dat 1ap
vao long mugng ranh.

- Ldp sdi, d4 va hé thdng dng din thodt khi (néu ¢6) phii lubn duge giit kho dé
viée thodt khi dugc thye hién dé dang,

- Hé thdng thodt khi gas don gidn 14 khoan giéng vao ldp rac chon vdi dd siu tdi
thiCu 13 1m réi dit dng thodt/thu khi. Chiéu cao ng thodt khi phai cao hon 13p ddt
td1 thi¢u 1a 0,2m dé khi thodt thing ngay trén BCL.

Hé thong thu khi chi dong: C6 thé dugc thi€t ké & nhitng BCL thé tich 1dn. Chiing
duge xiy dung & nhitng noi ¢6 kha ning nguy hiém cao va nhimg ndi ma sy thu hoi
khi gas duge xem 1a ¢é hiéu qua.

Khodng cdch ddt giéng thu gom khi: Khodng cdch dit gi€ng thu gom khi théng
thudng tr 70 + 100m. Gidi han bdn kinh ctta gi€ng thu hdi khi duge xdc¢ dinh theo

cong thitc:
R= ’ Q (9.13)
n.p.hg

trong do:

R - bdn kinh thu khi, m;

Q - sin lugng khi sinh ra, m*h

p - khéi lugng riéng ciia CTR, tain/m*

h - chiéu sdu chon 1dp CTR, m

q - toc d6 tao khi = 8,9 x 10™* m*/(tdn.h).

Thyc t& cho thiy, néu chiéu sau 1dp CTR chén ldp h = 1,5m, bdn kinh thu hoi
R = 25 + 30m thi sdn lugng khi thu duge s& 13 Q = 20m*/h. Cong thite trén chf dp
dung v6i nhifng BCL da day. Néu di diéu kién tao khi cling nhu ddm bio khodng
cdch cde gi€ng thu khi tit 70 + 100m thi mot giéng thu khi ¢6 thé dat duge san lugng
tif 200 = 400m>/h.

Phuong phdp dit cdc Ong thu khi phun thing 13 khoan cdc gi€ng vao CTR da duge
chon 13p sdu 6 thiéu 13 1m, ¢6 thé khoan siu t6i da tdi ddy 1dp 16t. N€u CTR da
dong k€t thinh khéi vitng chic, ¢6 thé dit trye ti€p dng thu khi gas vao gi€éng bing
ong nhuta PVC dudng kinh t8i thi€u 13 50mm. Xung quanh 8ng 13 cdc ting dd loc
ddm bdo do réng d€ thu duge t6i da lugng khi gas tao thanh, ngoai ra cdn tao du
khong khi can thi€t d€ chéng lai viéc 1o i khi. DE khi di vio 8ng nhua duge d&
dang, xung quanh dng nhya dudc khoan 16 véi khodng cdch 13 15¢m. Khi CTR két
thanh kh6i khéng vimg chic thi phdi déng cdc dng thép da dugec khoan 15 xung
quanh vao gi€ng khoan. Ong thép phédi c¢é dudng kinh 16n hon 6ng nhua. Pai vdi
tirng loai BCL khdc nhau, cdc phuong phdp dit cdc Ong thu khi cling khdc nhau.

Giéng thu hdi khi ddng gom mét Sng thu khi ¢é dudng kinh 100 + 150mm (thudng
ding dng PVC hoiic 6ng PE) dit trong mot 18 khoan ¢6 kich thitde 460 + 920mm.
Mot phin ba dén mét phin hai chiéu dai &ng thu khi duge duc 16 va dit phan nay
‘trong ddt hay CTR. Khodng cdch giita cdc gi€ng duge xde dinh dua vao ban kinh thu
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héi khi, Khong gidng nhu giéng nude, bin kinh thu hdi clia cdc giéng ding ¢6 dang
hinh ciu. Vi ly do ndy, cdc dng thu hdi khi nén dit ¢in than d€ wdnh sy chdng Ién
nhau cda bdn kinh thu héi khi trong hé thong. Ty 1é thu hdi khi qua du ¢ thé 1am
cho khOng khi Xdm nhdp vao khéi CTR tr I8p dit bén canh. PE ngin cdn sy xam
nhip ctia khdng khi, (8¢ d§ thu hdi khi clia mdi giéng phdi duge kiém sodt mot cdch
ciin thin, do d6 cdc gi€ng thu hdi khi duge gdn véi cde 16 thong hdi va cdc van ki€m
sodt dong khi. Khodng cdch gitta cdc gi€ng thu khi gas theo quy dinh c¢la Thong wr
lién tich s6 01/2001/TTLT - BKHCNMT - BXD 12 tir 70 + 100m.

Ngoai hé thdng thu hoi khi gas thing ding, & nhitng BCL dip cao theo kiéu cau
vong ¢ thé dp dung phuong phép dat hé thdng thu hdi khi nim ngang. Kich thudc
ong va vi tri dat Ong tudng ty ahu phuong phap phun thing. Hé théng thu khi niim
ngang it duge dp dung.

D¢ ddm bdo viée thu hdi khi gas dugc 8t hon, ¢6 thé thi€t k& hé thong phun nudc
vao BCL nhiim ddm bdo do thdy phin clia CTR, giif khdng cho oxy lot vao cdc tdi
khi tao ra cdc vi sinh vatua khi va kéo theo vi sinh vit ky khi ra ngoai, lam chim lai
qud trinh sin sinh khi metan thodt vao khong khi, Nguge lai néu dd am qud cao s@&
dnh hudng true 4€p d€n d6 dm cda khi thu héi. DE khic phuc tinh trang ndy, nguii
ta thi€l k& h¢ théng hat nude thai tr BCL (nude tro). Hé thong thu hdi nude “wro”
duge dat phia ngoai va thip hon BCL. Nhi¢u hé thong nit nudc tro qua x& 1y lai
duge bom phun trd lai rdc thdi.

Hé thong rit khi ndi vdi cdc bom “chin khéng™” hay quat gié bing mot hé thdng
ong din d&n nai X 1y thudng c6 hién tugng ngung tu nude J thanh §ng vi viy cin ¢6
nhitng vi tri thdi nuGe thich hop trén hé théng thu hdi khi. Piém cin chd ¥ trong viée
thi€t k&€ hé théng thu hdi khi 1a chi nén thi€t k€ hé théng rit dude khodng tir
20 + 70% thé tich khi tao ra tir BCL vi thyc € cho thiy néu rit qua 70% thé tich khi
tao ra, s€ ¢6 hién trgng khdng khi lot vao hé thdng thu khi. Sttc ép cfia dp suit nudc bén
trén khi phun ra khodng 60cm nudce 1a hodn toin phit hgp cho viée tao khi & phia dudi.

D¢ thi€t k& hé thdng thu hdi khi gas ¢6 hiéu qua, c¢in ¢6 cach nhin 8ng qudt vé
kha ning rit duge khi gas § BCL bing phudng phdp dung sic ép ciia dp suit khong
khi cao d€ xdc dinh vi trf tp trung clia khi gas va kiém tra mic do phun thing lén
duge cda khi gas.

Néu xiy dung BCL mdi gin véi BCL di diy va di cé hé thdng thu hdi khi gas thi
viéc thi€t k& hé thong thu hdi khi gas cho BCL mdi phai hgp nhat ci hai hé thdng
thanh mot.

Xy dyng mdt hé thdng thu hoi khi gas cho BCL cin phéi sit dung s8 tién von kha
[¢n, vi vAy ki€m wa xdc dinh chic chin khd ning thu hdi khi gas & BCL la rat cin
thi€t va phii dugc chitng minh cu thé.

2. X I khi

Dé x1t Iy khi BCL ¢6 thé ap dung cdc bién phdp sau:

- D6t - thu héi san xudt dién
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- Oxy hoa khi metan

- Khtt mui.

a) P61 - thu hoi sdn xudt dign

Khi sinh ra tir ¢de ¢ chdn 1p duge thu gom qua hé thdng ng thu khi duge bd i
dang thing ding hodc niim ngang. Cic gi€ng thu khi duge b tri sao cho ¢6 hé thu
duge khi sinh ra trén 10an bd dién tich 6 ¢hdn 1ap. Mdi giéng thu khi gdm ¢é dng thu
khi dit trong Ong Idng, gita hai 6ng nay ¢6 18p séi, [am 1dp ngin cich gifta rdc v
ong thu khi, nhiim han ch€ sy bit tit cde 16 thu khi. Chidu cao Ong thu khi ditng sé
duge ndi dai din theo chiéu day 16p rde dude chén 1dp. Sau khi phi dinh, toan bd khi
thu dudc tir cde Ong thu khi hofic s& dot biing flare hodc $& tdi sit dung d& chay mdy
phidt dién néu di cong suat.

h) Oxy héa khi metan

Vdi mét khéi lugng khong 10 cGa khi nhi kinh duce tao ra hang ngly, oxy hioa
sinh hoe gidn tiép bdi vi khudn metanotrophic 14 mot qud trinh guan trong trong viéc
gidm thi€u dong metan doi vdi khi quyvén, Trong mdi trudng BCL, khi CHy dudce tao
thanh khi dién th¢ oxy héa khit dao dong trong khodng tir —150 dén -300mV. Khi
di¢n th& oxy hoa khit ti€p tuc gidam, tdp hgp vi sinh vit chuyén hda cdc chit hitu co
¢ trong rde thainh CHy va CO- bilt diu qud trinh chuyén héa cdc ¢hdt hitu cd phite
tap thanh cdc axit hifu ¢ va cdc sdn phdm trung gian khac, Mot khoi lugng 16n khi
CH, hi¢n di¢n trong thanh phin ctla khi BCL vdi ty 1¢ thé tich 1a 55% trong 16p dit
phi b& mit. CHy ¢6 khd niing gdy hidéu dng nhi kinh gip 30 lin so vdi CO-. N&u
lupng khi thai ra tir BCL khdng duge thu gom va tdi st dung ching s¢ gép phin dnh
hudng dén sir néng 1én ciia khi hiu toin ciu.

Xap xi mdt nda CHy tao ra ¢6 thé bi oxy héa bdi tip hop vi sinh vit metan héa.
Nghién cttu cho thdy, qud trinh oxy hda sinh hoc cia metan rat khé xdy ra doi véi
dong metan phdt sinh 0 cde ddm 1dy, trong khi dGi vdi ngudn CH, phat sinh tir BCL
duge danh gid 1d gidm tlr 10 + 70%.

Toc¢ dd oxy hoa CHy phu thude vao d6 dm cda di't. Vi khudn metanotrophic oxy
hoéa CHy hiéu quéd nhat khi ching 8 trong m&t tip hop nhi¢u vi khuin.

<) Khit mii

Cdc phusng phdp co thé dp dung dé x{ Iy mui tir BCL CTR d6 thi bao gdm:

Dung chdt khit mii: Thite (& st dyng ¢hé pham EM d¢ gidm mdi hoi tai cde BCL
Fum gidm ddng k& mi hoi trong qud trinh vin hanh BCL. M6t ¢ong nghé mdi dang
duge nghién ctu dp dung d€ khit moi Ia s¢ dung mot s& tinh ddu thue val dic bict
phun vio khéng khi ai cic khu vye cdn xd 1y vdi ndng d6 thich hgp. Cic hat tinh
diu ndy s¢ tde dung vai cie phin wf gy mii o thanh cde chit mdi khong ¢o muot
v Khang ddce ha.,

Che phu: Che pht hang ngldy, che phi trung gian vi che phi khi déng BCL la
mdt gidi phip khic ¢o thé han ¢h¢ s phdt tin mii hoi ra moi trucing xung quanh.
Vit liéu ¢he phi hang ngay ¢6 thé 14 tim nilon, gidy loai sau khi nghién nhd wén
vai nude dé o thanh dang bét nhio, dit ¢d ham lutgng Ca thip...
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Thu khi: Mui phdt sinh tr BCL 12 do thanh phdn khi tao thanh do qud trinh phin
hiy chit hitu co trong CTR chon 1dp. Do do, thu khi d€ xi 1§, han ¢hd sy phdt tan khi
BCL vao mon uudng 1 mdt trong nhitng gidi phip cong nghd x{r Iy mi hitu hiéu.

9.6. NUGC RO RI TU BATCHON LAP

Sy hién digén elia nude trong BCL ¢é ¢d mit tich cue tan mit tiéu cue cho hogt
dong cia BCL. Nude rdt ¢in cho mdt s¢ qud trinh héa hoe vy sinh hoe \ay ri trong
BCL da¢ |)h¢l|] hdy CTR. Mit khic, nude ¢ the tao ra sy xéi mon trén tang diat nén
vl nhitng vin dé ling dong wong Iong nude mit chidy qua. Nude ro rf ¢6 thé chiy

vio cde ting nude ngam vil cde dong nurde sach, tit do gy 6 nhi¢m dén ngudn nude
udng. Vi viy, viin dé can quan @m khi thiét k&, xdy dung cho hoat dong cua mot
BCL. 13 kiém sodt nude o i

9.6.1. Sy hinh thanh nude ré ri

Vige hinh thinh nude o 1i trong BCL ¢hi y&u do cdc qud trinh:

Bam nén: lwgng nude tr do chita trong CTR dude tich ra trong qud trinh nay.

Phdn hidy sinh hoc: mot wong nhitng sdn phdm cGa qud trinh phin hiy sinh hoc
(hiCu khi v ky Khi) thiinh phin hitu ¢d cia CTR [ nude.

Nutde bén ngodi: nude bén ngodi thim vio BCL.

- My nude ngdm ¢d thé ding 1én vao cde 6 chdn ric.

- Nude ¢d th¢ i vao qua ¢ie canh (vich) cda 0 chon lip.

- Nude dr cde khu vue khie chidy qua ¢6 thé thim xudng & chon 18,

- Nude mua rai xudng khu vie chon 1ap CTR trude khi dudge phl dat hoic trude
khi & chom [ip dong lai.

- Nude mura rdi xudng khu vue ¢hon 1ip CTR sau khi cde 6 chon ldp di diy (O
chon 1dp dude dong laiy.

Ngoat ra, nude W nhitng khu vie khide chiy qua BCL ¢in phdi thu gom biing hé
thmg thodt nude. HE thOng thodt nude khong chi bio vé nhitng khu vire chon iap
CTR khoi bl xdi mon rong thai gian hoat dong md con téu thodt lugng nude thita
ngdm vio O chon 13p v tgo ra luong nude ro i Bén canh d6, ¢ th han ché duge
lugng nude mua ngdm vao & chon 13p biing cich tdng lai thdm thue vat sau khi
dong bii.

Bai véi BCL hdp vé sinh hién dai, ¢d 16t ddy va co pht dinh sau khi dong bdi
bing cdc logi vit licu ¢hdng thim. Lugng nude 10 ri sinh ra trong mua khd ¢hi y&u
la hrging nude we do chita trong CTR v hedng nude tgo thanh trong qud rinh phin
hiy thanh phin ¢hdt hitu ¢ cha CTR, ¢On trong miia mua luyng nude ro i sinh ra
chi y&u 12 do nude mua tham qua bé mat cda phin BCL duny hoat ddng.

9.6.2. Thanh phin ctia nide 1o ri trong BCL

Nude ro i sinh rado nudge mua, nude bé mil chdy tran, nude wdi ticu, nurde npdm
ngdm vio BCL hode 1d nude ¢6 sin rong CTR dem chon Iap vl nude sinh ra G ¢ic
phin tng héa sinh philn hly cie chit hitu oo, Nude ro 1f chita nhidu tap chit hoa hoc.
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Bang 9.8. Thanh phin nudc 10 1f clia BCL mdi va di hoat déng mdt thdi gian

Thanh phan

Gia tri, mg/}

BCL hoat déng 2 ndm BCL hoat ddng

Khodng Gid tri didn hinh hon 10 ndm
BOD;s 2,000 + 3.000 10.000 100 + 200
TOC 1.550 + 20.000 6.000 80 = 160
COD 3.000 = 60.000 18.000 100 = 500
TSS 200 = 2.000 500 100 = 400
N hitu ¢o 10 = 800 200 80 + 120
N amoniac 10 = 800 200 20 +40
NO37 (nitral} 5=40 25 5=10
Photpho 1&ng 5+ 100 30 5+ 10
Photphe Octo 4+ 80 20 4+8
ba kiém 1.000 = 10.000 3.000 200 = 1,000
pH 4575 6 6,675
D& citng 300 + 10.000 3.500 200 + 300
Ca 200 + 3.000 1.000 100 = 400
Mg 50 + 1.500 250 50 = 200
K 200 + 1.000 300 50 + 400
Na 200 + 2.500 500 100 + 200.
Cr 200 = 3.000 500 100 + 400
SO4” 50 = 1.000 300 20 + 50
Fc tdng 50 +1.200 60 20+ 200

Nguén {1]
Vi du: Thanh phan nudc ro ri cta BCL Pdng Thanh, TP H Chi Minh

l STT Chi tiéu Pan vi Nudc r0 i mdi Nwdc rd 1l cit
/ 2 3 4 5
01 | pH - 6,6 +7,3 7,9+82
02 | TDS mg/] 15.000 + 15.900 9.100 + 11.150
03 | Do cing (Ong mg CaC0x/l 4.467 = 6.067 1.520 = 1.867
04 | Ca™ mg/1 1.122 + 1.844 134 + 140
05 | SS mg/] 1.280 + 3.270 169 + 243
06 | COD mgOy/1 38.533 + 65.333 1.079 = 2.507
07 | BODs mgQ»/1 33.571 + 56.250 235 = 735
0B | Tetracloctylen mg/l KPH KPH
09 | Tricloetylen mg/l KPH KPH
10 | Photpho g mg/l 149+ 21,5 47+9.6 "
11 | Nito tdng mg/l 1.918 + 2.695 594 +2.207
12 | N-NHj3 mg/! 1.445 = 2.044 515+ 1.977
13 | SO4° mg/l 1.216 +2.252 7+8
14 | Fcdng mg/l 180 = 303 | 64 + 132
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/ 2 3 4 5
15 | Zn mg/1 0,4 +52 4448

L 16 | Cridng mg/l 0,05 + 1,51 0,00 + 0,05

i 17 | Cu mg/1 0,46 + 7,60 1,40 = 1,80
18 | Pb mg/l 0,13 = 0,40 0,16 + 0,20
19 Cd mg/l 0,00+0722 0,00 + 0,02
20 Mn mg/l 7.94 + 11,00 0,56 = 0,70
21 | Ni mg/l 0,50 = 4,00 0,66 = 1,08
22 | Humic mg/l - 317 + 378

KPH: Khéng phdt hign; Nguon: CENTEMA 2001 - 4/2002
9.6.3. Dién bi&n thanh phan nuée ro ri

Thanh phan héa hoc cda nude o rf thay déi rat i6n thy thude vao tudi cia BCL
va thdi gian 18y mau, Vi dy, n€u [y miu nude ro ri ngay thdi diém dién ra pha axit
hda clda qud trinh phin hdy thi miu sé ¢é pH thip. Mit khdc pH cda miu s& cao
(6,5+7,5) khi 1dy miu trong giai doan metan héa, ddng thdi cdc gid tri khic nhu
BODs, TOC, COD, va ndng 49 cdc chit dinh dudng trong giai doan nay thip. Tudng
W, ndng d9 cla cdc kim loai ning sé thip hon do khd niang hoa tan thap & pH trung
tinh. Gid tr} pH ¢la nude ro ri khong nhitng phu thude vio ndng dd cda cdc axit ma
con phu thude vio ndng do khi CO- khi tGé€p xiic véi nude rd .

Bang 9.9. Cic thdng s& phin tich d&i vdi nude rd tf

bBdc tinh vt ly

Thitnh phin hitu cd

Thanh phan v6 co

Pic tinh sinh hoc

pH

P din dién
bd miu

bé due
Nhidt dao
Min

Hdéa chit hitu ¢d
Phcnol

COD

TOC

Axit bay hadi
Tannin, ligni

N hitu cd

Diu m3

Hdp chidl gde Cl

5SS

Téng chit rin hoa
tan TDS

Chatrin Id ling bay
hai VSS

Cl

SO4%

PO,4”

Pd axil va dd kiém
N — NO»

N - NOy

N — NHa1

Na

K

Ca

Mg

B cifng

Kim leoai nang (Pb,
Cu, N1, Cr, Zn, Cd,
Fe, Mn, Hg, Ba, Ag)
Ascnic

Cyanic

Fluoric

Sclen

BOD

Vi’khufi’n Coliform
(tdng; fecal; fecal
streptococcl)
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Kha ndog phin hdy sinh hoc clia nude o i bign d8i theo thai gian. Su thay doi
khit niing phiin hidy sinh hoc ctia nude 10 i ¢6 the quan trile biing cich kiém tra ty s6
BODs/COD. Lic dau, ty 56 ndy nim trong khoidng 0.5 hoic 1dn hon. Thong thuisug.
ty 8O ndy ndm trong khodng 0,4 + 0.6 1a diu hi¢u cho thity cdc¢ ¢hdt hitu ¢o dang
trong qud trinh phin hiiy sinh hoc. Khi BCL dd hogt ddng trong thési gian Fu thi 1y s&
niy s¢ giilm xudng khodng 005 = 0,2 bdi vi nude ro i chita nhiing thanh phin kho
hay khong phin hiy sinh hoce nhir axit humic, axit funvic.

Do diie tinh cia nude 1o 1l bidn doi rdt 16n theo thisi gian phan hily nén viée thict
k& h¢ thing xd 1y nude ro rf cit phic tap. Vi du, thict k& he théng xit Iy nudce thii
cho BCL mdi vd BCL dd hoat dong 1au (hi hoan toan khdc nhau.

9.6.4. M6 ta cdc thanh phin cin biing nude trong BCL hgp vé sinh

Cdc thanh phdn tao nén sur ¢éin bing nude cho mot don nguyén thé tich bao sdm:
nude thim nhiip vao BCL r phia wén (nude mua, nude twigi.. ), do am cta CTR, do
dm ctia ddt bao phi, nude ticu thy cho cic phdn tng tao khi BCL. Ludng nude o ri
¢dn phdi thu gom ¢6 thd tinh dude nhd vio bii todn cin bing nude trong BCL. Céc
thamh phin trong phudng trinh ¢an biing nude bao gon:

Nudde di vao e phia trén: chit y€u 12 nude mua thim xuyén qua 1dp viit lidu bao
phii. MU diém quan trong nhat khi tidn hanh thi€t 1ap bai todn cin bing nudc 1a
phii xde dinh duge lvdgng nude mua thim xuyén qua 16p vatlicu che phi sau cling.

PG dm ciia chdi thai: gdm 4o dm cGa bin thin CTR vi 46 dm hap phy tr khi
quy&n hay nude mua khi chita trong cic container. Vao mia kho, dd dm ¢é thé bi
mat Ji Wy thude vao didu kién luu o, PO am wong CTR do thi va thuong mai
khoing 20%. Tuy nhién, vi d0 @m clia CTR phy thude vio thidi Gét nén cin thiét
phdi ki¢m tra do Am theo thei Hdt,

D6 dm trony dat buao phi bé mdr: phu thude vio loai dat bao phi v mia trong
nim. Do am Ién nhit e dit bao phi goi 13 40 gitr nude (feld capacity - FCY 1A
lugng chit 10ng @it lai trong cde 10 rong cta dat dudi e dung cla wong lue. DIt sét
cO O 20T nude tr 6+ 129 va dae min sét i 23 = 314,

Nt mdn di vir lop lar ddy: mrde mat didr 1dp 160 ddy 6 ddu tién cia BCL, hay cic
O G rén 1ién k& vai hé thdng thu nude trung gian trong BCL got 1 nude ro ol

Nutde 1iéu thu cho cde plidn iing 1ao khi bl rde: nude ticu thy trong sudt qui trinh
phin hdy y&m khi cic thinh phin hitu ¢ cfa CTR. Lugng nude ticu thy cho qui
irinh tao khi tir sy phiin hay chidt hitu ¢d ¢6 thé tinh cho ¢hat thii hivu ¢d ¢6 khd na ng
phin hdy sinh hoc nhanh.

CosHy1OspN + 16H.0 — CH, + 33C05 + NHs

Nitde mdt di do qud trinh bay hoi: cic khi hinh thanh rong BCL thudng  dang khi
bdo hoa. Luyng nude bay hdi thodt ra khéi BCL <6 the tinh dquge wr luong khi bio
hoa hot nude.

Py.V = nRT (9.15)
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trong do:

P, - dp suit hai bio hoa ¢ia nude § nhiét do T, kg;’mz;

V - 1h¢ Lch, m’:

0 - 58 mol Khi;

R - hilng s& khi = 8,31.107 Y kJ/(mol. "K):

T - nhi¢t dd. °K.

1. Kha ning gitd nud'c cua bai rde (dd gilt nude)

La lugng nude ¢ the gift lai rong CTR dudi tic dung cla trong lwe. Nude o o 13
luging nude wrong BCL vugt qua kha néing gitt nude. Kha ning git nude cia BCL
thay doi phu (hude vao rong tii tie ddng v cd (he tinh wodn theo cong thie sau:

. W )
FC=0,6-0,55 | ——r" | (9.16)
{ 10,000+ W J
trong do;
I'C - khid nang gitt nude cua bii ric:

W - rrong G tice dung tinh lai diém gitta chi¢u cao cia ting CTR trong BCL hyp

v sinh.
Nguén nudc vao
|
; !
|
! +4—=Ldp vat ligéu phi trung gian
Nudc trong vat liéu phi —= LTTTTTTT T ]
PR /,’ 4 - Lugng nudc tiéu thuy
- I aé tao thanh khi BCL
Nudc trong CTR — !
9 ! 1~ Nudc trong khi BCL
1
Nugc trong bun ,,'I— —————————— = . Nénrdc
I/ I //

Ngudén nudc ra

Hinh 9.6, M hinh cdn binge meic trong BCL
2. Phuvng trinh cin bing nuvc
ASsw = Wyw + Wrg + Wem+ Wiy - Wi - Way - Wi =Wy (9.17)
ronyg Jo:
ASqw - 80 gia lugng nude chira trong rde & BCL hop vé sinh, ke/m™,
3 B - - ~ o - - 3
Wy dO dm trong rde dua vao chdn G bidi rde, kg/m';
P N nt -~ 3
Wog - dd am trong bun edng rianh, ke/m™;
. P PR Pl A
Wy - do am trong vt licu bao phu, kg/m,
Wour- luong nude di vio iy trén (ddi vai cde 18p rén, nude di vao ur rén o
. 3
Iugng mua ron), kg/m';
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W - lugng nude mat di dé tao thanh khi bii ric, kﬂf‘m

Wiy - lugng llLfUL mat di d¢ tao thanh khi dusi dang hm nude biao hoa G wrong bai
ric, ku’m

W - lwsng nude mat di do sy bay hai bé mit, kam'%'

Wiy - lugng nude va di wr ddy cda phin tf (Joi véi 6 chon 1A dit true Uép lfcn
h¢ thong thu gom nude v i thi nude ra di W ddy weng (g van nude ro i), wam

3. Tinh fodn luvng mudc ro ri

Trén co sd cia phuong winh cin biing nude, cic sd licu vé ugng mua, do 4m cla

ric trude va sau nén, ta ¢o thé tinh s b ludng nude ro ri theo md hinh su di LhU}Cﬂ
mot chicu cia nude xuyln qua rde nén va dit nhu sau:

C=M(W>- W)+ [P(1 -R)-E}A (mngay)
= 35% M + (0.85P — E)A (9. 1%)
trong do:
M - khdi lugng rac sinh hogt trung binh ngay tin/ngdy (cudi gial doan thiét k&)

W - d0 dm cda rde sau khi nén = 25%:
Wa - d0 dm ctia rde trude khi nén = 60%:
P - lugng mua ngay ldn nhit clia thing, m/mgay;
- hé s0 thoidt nude bé mat, R = 0,15;
E - luyng bde hai, ni/ngiy:
A - dién tich cong tie moi ngdy 18y § cudi giai doan thift k&, m™/ngly.
Vidu 9.4, Tinh todn luu lugng nude ro o ldn nhit cho BCL dude xdy dymg v 40

chdn 1p trong d6 dién tich méi ¢ 14 47.480m”, bict:

Khoi lugng rie thiti cdn chon 18p 1a: 2.465tAn/ngdy

Lugng mura trung binh thdng cao nhat tai khu vye 1a 364, Imm/thidng (thd ng 6)
B boce hai e nhién trung binh trong khu vue L) 3.8mm/ngay

Gidi:

Theo cdo bing nude U6t vdi toan bd cic ho chon [4p trong bii:

Qw = Sw +Wy+ Ly - Py - E\\'

trong do:
Quw - lwgng nude o ol tr bii rice;
S, - luvng nude ngdm vio 1 phia trén;

%)
-
I~

W, - lugng nude do thay doi d6 dm cda rde v vat lidu phi bé mat:
Cé the tinh gin ddng W, =AC, G/100p:;

p - khéi Iugng riéng ciia nude (an/m’), G 25°C. n =0,99708;

AC,, - chénh léch do dm giira rdc dua vao va ric trong hd (% );

G - lugng rde dug vao chon 1ap

[

Lo - lWong nude o dat thim vao:

- lugng nuge tiéu thy cho cie phdn dng
E. - luong nude boe hidt.
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a) Licony nutce thdm vao tie phia irén (S,,)
LLudgng mua tinh todn [ (he s& an wan 13 1.5):
364,1

30

1,5 x

= 18,204 mm/ngdy

Lugng mua irén bé mat ho chon 14p:
47480m” x 18 204mm/ngay = 8643 m*/mgly
Lugng nude mua bi ngdm vao cie hd khde (33 hoan thinh chon J3p tr trude) bang
khodng 20% lugng nude mua trén bé mat cda mot hd chon s¢ 1
20% x 864,33 =172.9 m“x’ngﬁy
- Todn bd lugng nude mua khie déu duge thu gom v thodt ra ngoai thi lurgng nude
mua ngdm xudng Wr phia (rén s¢ 1a:
Sw = 8643 +172,9 = 1037.2 m'/ngay
by Liigng nitde do thay ddi do am
Theo cie k&t guid thong k& vé rdc cho thily do Am trung binh clia ric nim trong
khodng 60 + 65%, thanh phin ¢hil hitu cof trung binh trong rdc thdi sinh hoat nfim
trong khodng 75 + 79%. NEu gid thi¢t d§ dm trong cic thinh phin khic khang ddi va
thanh phin trung binh cda rdc thii sinh hoat chidm 93,86% trong wan bd khoi Iugng
rdc thi Jugng nude tao thanh do thay déi 4o 4m khi bi nén ép vi chdt hiru cd phan
hay 90%: s¢
(60 - 65%) x {75 - T9%) x 90% x 93,86% =~ 4(,36%
Khoi lugng rdce thdi duge thu gom 1dn nhit 13 2.465 tén/ngdy, lugng nude sinh ra
do thay déi d¢ &m sé 1a:
W, = (2465 x 40,36%)/0,99708 = 997,7 m*/ngay
¢} Luong nude tieu thu cho cde phdn tng (P,,.)
Lugng rde dua vao hang ngay 1 2.465 tdn/ngay, lugng rdc hitu cd trong do a:
2463 % (1 - 62.24%) x 78,5% x Y3.86% = 685.8 tin/ngay
Lugng nude wéu thy cho phdn dng:
Py, = 685,8 x 90% x 0,18/0,9978 = 111,43 m*/ngay
d} Lwong nude boc hoi
Boe hdi nude i rde chi xdy ra ¢ cdce hd rde dang hoat dong. Do d6 higng boe hdi
1w nhién sé la:
189.930m” x 3. 8mm/ngay = 721,7 m“;’ngﬁy
Lugng khi thdi phit sinh it cdc hd ride 1a:
685,8tin/ngiy x 90% x O,Sm“fkg =493.776 m"'fngily
Lugng nude boc hdi cung khi:
493.776 x 0,03524/997,08 = 17,4 m*/medy
Lugng nude bay hdi a:
Ew=721,73 + 17,45 = 739,1 m'/ngay
Luu lugng nude ro i 1gn nhat wr cdic hd rde 1a:
Qu=1.0372+997 - 111,4 - 739,1 = 1.184 m"/ngay

)
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9.7. CAU TRUC CHINH CUA BAI CHON LAP HGP VE SINH
9.7.1. Yéu cau thié't k&

i Thi€t k& BCL hgp v¢ sinh khdc vdi cdc loai thiét k& khdc, tuy nhién né cling yéu
cau nhitng ban v& chi ti€t va nhitng chi din ky thudt nhiim hudng din ro cho ngudi
vian hanh BCL. Cdc tai liéu ban dau can thi€t cho ¢cong viéc thi€t ké bao gom:

- Cdc tai liéu quy hoach cta do thi;

c Cdc diéu kién din s0, dié¢u kién kinh t€ - xd hoi, hién trang va dinh hudng phat
trién trong wwrong lai;

- Cdc i liéu vé dia hinh, dia chat cong trinh, thiy vin, diéu kién khi hau ctia khu vue;

- Cdc tai liéu khac ¢o lién quan.

0 chén hoan
chinh vai cac lop
sét, rac, dit Bon chifa va  \ay phat
R e may nén khi :
DAt tréng . dign He theng xi! If

metan e
: - nudc ro i
cat — 8

sét j-"“ Y

Réc

~ Ong thu khi CHy 1am
nhién liéu cho nha

Thu gom khi o o

Giéng quan
tric nudc

tric nudc
1o ri

Bom uéc o 1l vé
bén chia

*Ong nudc ro ri quan
<L trAc nudc ro rl

Rac thai —ffil. o

cat ————F \ R

" . : ,‘:‘:‘- ‘ M
Vai dia kg thuat Tkt o coi 2 165 vai ot
\ : % /

Cat dé bao vé dng thu
Seét gom nuéic & day bii
Pat ho trg

Hinh 9.7. M6 hinh BCL hop vé sinh

* Cidc yéu cdu doi vai thiét ké mat bang BCL:

- Tong dién tich st dung hitu ich phaii 16n;

- Chi phi cho xdy dung, vin hanh va dau tv ban dau cang thip cang o1,

- Cdc thao tic xay dyng va vin hanh phdi thudn Igi, dé dang va ton it cong stc;

- Bdm bdo vé sinh mdi trudng, tranh dudge toi da dnh hudng clia khi thdi tr BCL
va khi thdi tr hé thong x& 1y nude thdi tdi khu vue diéu hanh, bio vé, nghi ngai va
cac khu vue din cu lin cdn; dic biét xem xét tranh tdc ddng cua khi thdi do cdc
hudng gio chu dao (gié Tay Nam vao mua mua va gio BPong Bic vao mua kho);

- D€ theo ddi, quin 1y trong qud trinh xdy dung va van hanh.
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9.7.2. Ciic céong trinh xay dyng co ban, chi y&€u trong cic BCL

- TAt ¢di cde cOng rinh x4y dung phdi dit trong pham vi cta BCL.

- Tay theo quy md biti vi dia hinh xidy dung ma BCL ¢6 a1 ¢d hay cho phép gidm

moLsa cong tinh (bing 9.10).

Bing 9.10. Quy dinh cdc ¢ong trinh bit bude hoje
khong bitt bude doi vai cide BCL

; ; ' [')nnt' hiing | T:'un_g_thl
S Cong rinh I\hn ) kil Nho, ) Ril
Ldin . . [.dn )
vira ldn vira Ldn
o Ol O ric B _ x x | >< P ~ /
‘ 02 | 8dn phdi bun. & chifa ban o X x 0% >< P «
03 I-IIC‘. lh(‘!'l.lg thu gom, xur ly nwic riic - X X x % x o

04 Thu vi xif 1§ khi gas o VU R B R N
ir 05 | HC thong lhml \d ngdn dong anL mdl % e x P %

f{](? |_I |:, llnmU hiang rio o x| x % x .x x
Lo nﬂh dan city xanh ¢o Lin ® P b % Pt X

08 HE thong h]cn lmo X % P b x o

09 | HE thdng guan wde moi ruding b X P % % :<
! 10 HE thng dicn, ¢ip thodt nude B x x x .
_i_l_ _.l rm cin ® X S %

2 Tram ki¢m tra CIR % x w o %

L3 Tmm ve sinhxe mady : P X : »
N S : —_—
e ! HE théng dicu hinh ' x P % e

15 Vin ph(m«' Kim vigy | * « | X o

16 | Khu v ue chifa -.lml phu P x % ® Py

17 | Khu vue chita Lhdl licu lhu hoi X X .o® X X x

18 1 Kho chita cic chit dlt,l cOm triing P P X x

1Y Tram sta chita, bio dudng | Pox X ® X %

i 20 L;i n 3¢ xe may x 1ox % b
| 21 | Phong thi nghi¢m < | ox : x

Nguin: Thing tu 01 ctia B4 Khoo hoe Cong ughe Moi brudng - Bo Xay dung
1. O chon lip
Cic & ¢chon 1ap bao gdm mdt s§ dang nhy sau:

a) Cae 6 chon ldp CTR thong thuong:

Cdc & chon 1dp 12 noi chita va ¢hon chit (hdi. BG1 véi cde § 18n va rat ldn, ¢o thé
chia thanh cie & ¢chén 1ap CTR thong thudng vi mot s6 0 chon 1ap chdt thil nguy hai
khi duge phép ctia Cu quan Qudn 1y Nhiv nude vE Mo trudng (CQQLNNMT)Y. Trong

345



moi BCL, thi€t k& s& 0 chon 1dp phii phit hgp véi cong suat ctia BCL va cdc diéu
kién thuc (€ cda timg dia phuong.
Ong thu khi

— Ldp dat trong co

Ldp cat thoat nudc

Lop phu Ldp vai dia chat
bé mat Lép chéng tham HDPE
“}—» Lop dat (0,6m)
—» Ldp rac thu n (2m)
“1—» Lop phi trung gian (0,2m)
Ldp rac
va dat phu ——» Ldp rac thu n -1
—— Ldp rac thd 1 (2m/lGp)
“‘|— Lp dat bao vé (0,3m)
Ldp vai dia chat 2
Lop day [~ L&p sdi + dudng 6ng (0,2m)
chéng tham
““\“‘: Lép cat (0,2m)
Lép vai dia chat 1
\ = Lép chéng thdm
S HDPE 1,5mm

—— Ldp sét
chéng thdm (0,6m)
Hinh 9.8. Cdu tao 6 chon lap

Kich thude cdc 6 chdon 1ap nén thiét k&€ sao cho mdi & vin hanh khong qua 3 nam
phdi dong ctta va chuyén sang 6 chon 1dp mdi.

Cdc 0 nén duge ngiin cdch vdi nhau bdi cdc con dé va trong cay xanh dé han ché
O nhiém va tao cdnh quan moi trudng.

Nén va vach ctia O chon 18p phdi ¢6 hé sd thim nhd va ¢6 kha ning chiu tai 1dn,
¢6 thé 1a nén va vich tu nhién hodc nhan tao. Nén va vich tv nhién ddy 6 chon 1ap
phdi ddm bdo ¢6 cdc 16p dat ¢6 hé s thim cia dit < 1 x 10 = 7em/s va bé day trén
Im. N¢&u lgp dat SLI t nhién ¢6 hé s6 thim nudc > 1 x 10+ 7cm/s va bé day khong
nhé hon 60cm, nén va vich cta cdc 0 trong BCL can phdl 16t day bdng ldp mang
tong hgp chong thim ¢6 chiéu day it nhat 1,5mm. Pinh cta vdch ngin 5 thiéu phai
dat bing mat dat va ddy cla né phdi xuyén vao ldp sét ¢ ddy bai, it nhat 1a 60cm.

Bdy 6 chon 1adp phdi ¢o sire chiu tdi > lkgtm dé thuén tién cho viéc thi cong cd
gidi. BO doc ddy 6 khong nhd hon 2%. Tai cdc diém gan ranh thu nude rdc thi do
ddc khong nhé hon 5%.
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Ddy cdc & chdn 18p phdi ¢o hé thdng thu gom nude ric.

h) O clion ldp chdt théi dang bin

YCu cin widng w nhy 6 chon 1dp chit thdi thong thudsng. Tuy nhién 6 chon lap
chit thii dgng bun ¢in béong héa va Ling ximing k¥ hode cdu o cdc dp 1ot diy
kep va thém mdt I6p ming tdng hdp chdng tham HDPE (hodc cic vt li¢u ¢o tinh
chilt vii ¢hdt lugng weong dudng) day it nhit b Snum d& hodn twan khdng thim va
thugn ucn cho vice thi cong ¢ gidi. Khodng cdch gitra cie riinh v cdce hd thu nudce
ric phal dim bdo sao cho thu hdéi hic¢u gud nude tae trong 6. Ban trude khi dd vio
cite & chon [ap ein duge phoi khd vi nén ép.

¢} O chén tap chat thai nguy hai

Vice chon 13p ¢hit thdi nguy hai phii dude ¢d quan Qudn Iy Nha nude vé moi
tregng ¢ thim quyén che phép. Cau tde O chin 18p chit thii nguy hai phii ddm
bio luy¢t doi khong cho nude rof tham 1l ra ngodi va ¢d ¢du o kép nhu o chon
lip ban.

)V Khi wdn dung miienmg, mo khai thde dd, khai thdc qudng (dad qua sit dung) diog
lam & chon lap edn phdi tdn theo nhitng dicu kién sau ddy:

Trusng hap mudng hode md ¢d cao trinh ddy ndm & vi i cao hon so véi mue
nude ngdm, néu luu ludng nude thim binh quin trong ngdy (tinh trung hinh ciw maot
nim quan tric lién we) nhod hon 1.5 x 10" m nudean” thi khong cin thue hién cdc
bi¢n phap chdng thim cho ddy va thanh & chon 1dp. NEu tuu luong nude binh quin
thim vao 160 han 1.5 x 107 m nude/m” thi phdi thye hién cde bién phdp chdng thim.

Trudgng hop mudng hodc md ¢6 cao trinh diy ndm & vi tri thip hon so vdi muc
nude ngiam thi phii thye hién cdce bién phdp chdng thim.

e} Chdng thdm cho cdc 6 chén lip

Muc dich cta viée ¢hdng thim cho cde & chon 1dp chit thidi 12 ngin cdn sy 6
nhi¢m dit va nude ngdm do nude of rdce sinh ra i cde & chon 1dp, vi viy yéu ciu ctia
I3p chdng tham 1a phdi ngdn cdn sy xdm nhip cla nude 1 rde W cde & chon 1ap dé
khong gdy ¢ nhiém cho it va nude ngdm.Cau tao clia 1dp chéng thim 6 chon 13
duge trinh by & hinh sau:

Ldp dat bdo vé day 60cm

LS&p so6i thoat nuGe

ro rf day 30cm Lép vai loc dia

Lép mang dia Lop déat sét nén day 60cm

Hinh 9.9, Cdu tao lip chdng thidm
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H¢ thdng thu gom nude ro i duge st dung 14 hé théng gdm nhiéu Sng thu gom
mrde 1f rde & day BCL, duge bidu dién theo hinh sau:

Tang dit bdo vé

Py > D6 déc 2%

fimg thu nudc rac Vailoc dia chat

HDPE, $15mm, dic 1% TAng cat dém

Ldp mang It HDFE

Ldp mang phy thém
{tuy phugng an)

ro ri HDPE, $100mm, déc 1%

P4t ty nhién day > 2m
k<1.107cm/s

Hinh 9.10. Hé thong thu gom nude ro el

Dién lich ddy duvc chia thanh mdt diy cdc hinh ch@ nhit bing cic dudmg chin
di’t sét dat wi cde khodng cich thich hop. Khodng cdch ciia cdc dudng chiin dat sét
wing Wng vai chiéu rong cda mét (& bio 6 chon 1ap. Cde Sng thu gom nude ro i thi
dude dit theo chiéu doc mot cdch e tép wén 16p mang dia chit cda tdng chang
thaim ddy 6 chon ldp. C@ 100mm dng thu gom nude ro f s¢ duge khoan 16 d¢ thodt
nudc, cdae 16 kKhoan duge khoan trén mot ntra chu vi phia trén cla ¢dc Ong thu gom,
khodng cdch gitta cdc 16 khoan [d 6mm va kich thude cia 16 khoan 12 0,0000254mm
phit hop vai kich thude hat cat nhd nhat - 1dp cdat 30em phuc vu cho viée loe nude i
rdc trude khi ng dude thu gom dé xif 1y, PE ting hiéu qud thodt nude, ddy duge lam
nghiéng 2%. Cac dng thu gom nude ro 1f dit ciach nhau 6m, duding kinh ong thu gom
nude o i 12 200mm. St dung hé thdng nhiéu dng thu gom nude o i s€ dim bio
loat bo nhanh nuwde i rde tr ddy caa BCL.

9.7.3. Hé théng thu gom va xd Iy nude rd ri, nude thai ciia BCL

Tat ¢i cde BCL déu phii thu gom v xit 1Y nude ride, nude thdi (nude thdi sinh
hoat, nude thdi vé sinh cic phuong tién vin chuyén, thi nghiém va cde loai nude thii
khic). Nude rde va nude thdi sau khi xir 1y phdi dat Tiéu chuidn Viét Nam vé moi
truding (TCVN).

HGE (héng thu gom nude o i, nude thdi bao gdm: cdc rinh, dng din vi hd thu
nude rac va nude thal duse bd ti hdp 1y dim bdo thu gom toin bo nude ro ri, nude
thdi v¢ ram xir 1§, HE théng thu gom nay bao gdm:

Ting thu gom nude ro 1f duge dit § ddy va thanh 6 chon 1dp, nim wrén ting chdng
thim cla day ¢ chon 1dp hode rén mang One hgp chdng thim Wy theo iy rudng
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hep. Ting thu gom nude ro i phdi ¢é chiéu day it nhat 50cm vdi nhitng dic tinh
nhir sau:

- C6 it nhdt 5% khoi ludng hat ¢6 kich thude < 0.075mm;

- C6 hé 56 thim t3i thidu bing 1 x 107cms.

Mung Iugi Ong thu gom nude ro rf duge dit & bén trong tang thu gom nude ro 1l
(nhu dd mo td ¢ trén} phi [én todn bo ddy & chon lap. Mang Widi dudng Gng thu gom
nude rice nay phii dip dng cde veu cau sau:

- CG thanh bén trong nhdn va ¢d dudng kinh t3i thi¢u 150mm.

- C6 Ao doe 101 thidu 1%,

Ldp loc bao quanh duting dng thu gom nude rdc, nude thdi bao gom: mot 1Gp dit
¢ dd hat it nhdt 5% khai luwdgng 13 hat ¢6 duding kinh 0,075mm hodc mot mang loc
(Ong hdp ¢6 hiéu qud loc twong duong dé ngdn cin sy di chuyén cdc hat qui min
xudng hé thdng thu gom sao cho nude rde tr chdy xudng hé théng thu gom.

H¢ thong thu gom nude rd ri, nude thdi phdi duge thi€t k€ vi 1dp dit sao cho han
ché tdi mie thip nhdt khi ning tich tu nutde 10 1f & ddy 6 chon 1ap. Vit lidu dugc lua
chon d¢ xdy dung hé thdng thu gom nudc rd 1f, nitde thii phéi dim bio di do bén ci
vC tinh chit héa hoe v ¢o hoe trong sudt thdfi gian vin hanh va st dung BCL.

H¢ thong thu gom va x& 1y nude ro i, nude thdi déu phii xi 1y chong thim & diy
vi bén thanh ddm bdo khong cho nude ro of v nude thdi thim vao nude ngam va
nurde mat.

Phuong phdp va ¢dng nghé xit Iy nude 1o i, nude 1thii 1wy thude vao di¢u kién cu
thé ctia titng BCL mi 4p dung cho phid hgp yéu ciu sau khi x& 1§ phii dat ticu chudn
Viét Nam vé moi trusng (TCVN).

9.7.4. Thu gom va x1t 1y khi thai

B¢ ddm bido an odn va v¢ sinh mdi rudng, it ¢i cdc BCL phdi ¢6 hé thong thu
hoi v xit 1y khi gas. Tay theo hong khi sén sinh, khi gas ¢6 thé st dung vio muc
dich sinh hoat hoidic ti¢u hily bing phudng phdp d6t, thu hdi ning ludgng... khong dé
khi thodt r nhi¢n ra mdi trutng xung guanh.

Thu hdi Khi gas thuding biing hé thdng thodt khi bi ddng (d5i vdi BCL loai nhd) hoic
hé thdng thu khi gas chd djng bing cdce gi€ng khoan thiing ditng (331 véi céc loai BCL
vira v {0n).

Vitri cde giéng Khoan nén dit & dinh cdc u chit thai.

- DG sdu 16 khoan 31 thi€u phai khoan siu vao 18p chit thii (dudi I3p phi BCL)
I + 1.5m. Khodng cich ¢ic 16 khoan thu khi thuting tir 50 = 70m va b tri theo hinh
tam gide déu.

- Xung quanh 16 khoan thu hdi khi gas phdi dude 1en k§ biing sét déo vi ximing.

Xung quanh khu vue thu gom vl x{f 19 khi thii phdi ¢é rao chdn hode bién bdo
"Khéng nhiém vu mién vao™,
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9.7.5. Hé thdng thodt nudc mit va nuée mua
1. Hé thong thoat nudce mdt

Loai bd hay gidm thiéu lugng nude mat xim nhip vio BCL 12 mdt yéu ciu cd
bin trong thiét k&€ BCL hdp vé sinh, bdi vi nudec mat 12 nguyén nhin chinh sinh ra
nude ri rdc. Do d6, nude mua va cdc ngudn nude mit khic tif cic ving xung quanh
khong dugc phép dd vao BCL ciing nhu khong duge phép tich trif trén bé mit clia BCL.

Tai nhitng vi tri ma dong chdy cla nhifng con mua Idn ¢é thé dG vao BCL thi
phii thi€t k& cdc b phan thodt nudc thich hgp riéng cho BCL. Cic bd phin thodt
nude duge thi€t k€ d¢ loai bd dong chdy tit khu vire xung quanh hodc 1 nude bé
mit cia BCL. '

Trong nhiu trudng hop, cin phai xdy dung cdce luu vue luu i nude mua dé ngin
chiin cdc dong chdy. Nude mua trén toan khu vye BCL phdi dudge thu gom triét d& iy
cdc phan di hoan thanh ciia BCL ciing nhu cdc khu vue chwra chon 14p.

Tuy theo dia hinh BCL ma hé thdng thodt nudc mit va nude mua cé khdc nhau:

P61 véi cdc BCL xdy ding & mién ndi va trung du c6 thé phai ding cic kénh/muong
dé thu nudc, ngin nudce G cdc sudn ddc d6 vao BCL. Kénh nay ciing 1am nhiém vu
thodt nude mua trong BCL.

Quy mé (kich thude kénh muong) dude thiél k€ trén cd s¢ lugng nudc (i cde sudn
déc xung quanh ¢é khi ning di vao BCL. § nhitng vi tri dong 1 manh phii tién
hanh k¢ dd d€ tranh nude phia bds kénh 6 vao BCL.

G ddng bing, cé thé sit dung hé thdng dé (khong thim) bao quanh BCL nhim
ngan cich BCL vdi mdi trudng xung quanh. Bé phdi ¢é dd cao 1dn hon muce nude 16
2 + 3m, mit d& rdng 3 + 4m ¢6 rao va wrdng ciy, ¢d hé thong thu gom nude mua
riéng va d6 ra cdc kénh thodt nude mua cho khu vue.

Ciu tao cda bd phin thodt nude mat dudc st dung cho BCL duge md t4 & hinh sau:

Miit ¢t Idp phi cudi ciing cla bai:

Bng tho4t gaz

i=1.00%
Tréng ¢b voi
Ldp dit phi dinh {0,8)

-} — Lap dat sét (0,3m)

Rdc chén 1ap

Ldp d4 4x6 thu khi boc trong idp vai dia

Hinh 9.11. Mdt cdt ciia 1dp phid cadi cing 6 chon idp



2. Lop phu trung gian

Thong thudng, dit sét sau khi nén chit day 60cm dugce st dung dé lam 16p phu
trung gian. Viéc st dung dat sét lam 16p phi trung gian cin chi y dén khd ning
ngin chin cdc loai gim nhadm dao hang va su phat tin khi. Van dé nay c6 thé khic
phuc bing cdch giit do 4m thich hop cho 16p dat phd nhu twdi mdt lugng nude vira dui
thim vao 16p dat sét bao phd.

3. Ldp phu cudi cing

Ciu tao clia 16p bao phid cudi ciing dugc trinh bay & hinh sau, dudc tao tir nhiéu
I6p, mdi 16p ¢6 mdt vai trd riéng. Lép dit nén duge sit dung dé bao phd bé miat BCL
va 1am nén cho 16p chdn. Lp chin dudc st dung d€ ngiin cdn sy di chuyén cda céc
I6p chat 16ng vao BCL va su phat khi chon 1ap qua 16p phi. Lép thodt nude dude st
dung dé van chuyén nudc mua thaim qua vit liéu phd va lam gidm 4dp luc nude 1én
16p chin. Ldp bdo vé dudc sit dung d€ bao phi bé mit cia BCL va dé trong cdc loai
cdy ma sé dudc sit dung trong thdi gian BCL déng cita.

Bang 9.11. Cdc loai vt liéu ctia 16p phi cudi cling

Hop phdn Loai vit liéu
Lép bé mit

= DAt ph tai vi tri
Ldp bao vé

Lép thodt nudc Cit, soi
Lép chdn Mang dia chat
Ld&p nén Pa't tv nhién dude nén va lam doc

Hinh 9.12. M6 hinh cdc cong doan thuc hién

Hinh 9.13. M6 hinh BCLHVS hoan chinh
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9.7.6. Hang rao va vanh dai ciy xanh

Pai vai BCL, nhdt thiél phdi ¢o hiing rao quanh bdi. Giai doan diu nén st dung
hing rdo k€m gai c6 k&t hop trong cdy xanh loai moc nhanh, ré chum (nén sit dung
loal cay 0rd) hode xay wdng,

- Nén lya chon {oai cdy ¢6 tin rdng, khdng rung 14, xanh quanh nim. Chiéu cao
cila ¢l tnh todn (31 thiCu thudng bing chiéu cao ciia BCL.

- Ciy xanh c¢in duge trdng & nhitng khodng trong G khu vue nha kho va cdng rinh
phu try.

- Ciy xanh ¢On dugic trong doc hai bén dudng din t giao thomg chinh vio BCL.
9.7.7. Hé thdng giao thong

1. Buong viae BCL

- Budng vao BCL duge thiét k€ xidy dung trén cd sd tinh todn luu tong xe chay,
Wi trong xe, t0¢ o theo quy pham thi€ k& dudng bd clia BO Giao thong vin tii; mat
duting phiti rong d¢ hai 1an xe chay vdi toe do 60 + 80knh, mat duding phai 11 dat
cuting do 5 + 7kg/em”, thodt nude 161,

- Co vach philn cach cho xe, nguti di bo va xe tho s,

- C6 riinh thoit nude (néu & mién ndi v trung du).

- Khong che phép xdy dung nha cra hai bén dudng,

- Trong cay hai bén dudmg.

2. Puong trong BCL

- Phdi thuiin tién, dd rong dé cic loai xe vd mdy mdc hoat dgng thudn loi.

- BO1 vdi cde BCL 16n va rat Idn, phii ¢d cde dudng vinh citu, bdn vinh clu vi
déu phiii trdi nhua hodc bétong.

- Cide duing bdn vinh c¢du, dutng tam b3 tri chi y&u xe chay mot chidu. Xe vio
do rdc xong di ra dudng khdc, qua bai vé sinh rifa xe va theo ¢fa khie ra ngoai BCL
nhim trinh Un dc va gidm bui.

- Buding tam chi lam cho xe vao dd ric, cac duting tam phai ¢6 chd quay xe dé ding.

3. Hé thing cip nude

- HE thong cdp nude ¢6 the doc lap. hodc dau nr hé thdng ¢ap nude cta do thi.

- Trong truting hgp ¢dp nude dde 1ap, WL nhdt néo st dung nude n_gfnm wr 15 khoan
vit phdi o hé¢ thdng xtt 1y dat tiéu chuin ¢ip nude cho sinh hoat.

- Nude cho sdn xudt (rita xe, Wi dudsng, ria san bii) dugce 14y tir k¢nh thoit nuwde
muta (hode ho sinh hoe sau kKhi x( 1y dat Géu ¢chuan) khong ding nude ¢ip cho sinh
hoat d€ lam vé sinh xe, bii.

9.7.8. Quy dinh vé moi trudng trong xiy dyng BCL

Vice xdy dung BCL phdi duge thue hién ding theo thidt k€ vi ddm bio yéu ciu
k¥ thudt ddi voi (dt ¢d cic hang muce ¢dng trinh.

T
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Trude khi xdy dung phdi tao hing rio bdo vé vi vinh dai ¢y xanh xung quanh
BCL. Viéc 10 chife thi ¢ong phdi han ¢hé 01 da su phd hiy thim thue vat & xung
quanh vi ciu tric e nhiéo nén ddy clia BCL.

TS chife thi cong phii dong bo, ding quy teinh thiét k& Moi phuong tién vin
chuyCn, trang (hi€t bi van hanh trong BCL phdi dim bdo an toan va vé sinh moi
trudng theo ding ndi gquy, ludt 1¢ ban hanh,

Cong tde Ki¢m tra, gidm sat viée xdy dyng BCL phai dude ién hanh thudng
xuy¢u v chidt ché. Sau khi x4y dung xong phii ki€m tra xdc dinh lai dé thim nude
cla ddt1 G nén ddy vi xung quanh BCL. Néu chwa didm bdo yéu ciu thidt k& thi phdi
thi cong lai.

Khi xdy dung cic hé thing thu gom khi gas, phdi tuyét ddi an todn, dé phong su
¢d (phut khi, chdy, no...). C6 ddy di trang thi€t bi phong chdng sy ¢d va bdo ddm an
toan cho cde can bd nhin vién lam viée tai BCL.

9.7.9. Vin hanh BCL CTR

1. Giai doan hoat dong

Chit thdi duge chd dén BCL phii duge kiém tra phin loai (qua tram ¢in) va tich
hanh chon 1dp ngay, khong d€ qua 24 gity, Chat thdi phii duge chon 1dp vao ding
cdc O quy dinh cho tng toai chdt thdi twong ng. BO1 vidi cic BCL 6&p nhin trén
20.000 tin chil thd/ndm, nhit thiét phdi trang bi hé thdng cin dién uf dé kidm sodt
dinh lugng chit thii.

Ngudi quin 1y vin hanh BCL phdi xdc dinh ding cdce loai ¢hit thii duge phép
chon 1dp khi i€p nhdn vao BCL va ldp s& ding ky theo doi dinh k¥ hang nim theo
cie d¢ mue saus

- Tén ngudi 14l xe vin tii CTR

- Tinh chat cia CTR, néu 1i biin sét thi phii ghi rd ham lugng cin.

- Lugng CTR.

- Thoi gian (ngay, thing, nim) vin chuyén CTR.

- Ngudn phdt sinh CTR, néu 13 CTR cdng nghiép thi phdi ghi rd tén nha mady,
xinghicp.

S& sdch ghi chép va cdc i lieu ¢6 lién quan phai duge huu teit v bdo quin tai Ban
Quin Iy BCL trong thdfi gian vin hinh v2 sau it nhit 1a 5 niim k& ar ngy dong cita BCL.

Chat thidi phii duge chdn [dp thinh cic I6p riéng ré va ngin cich nhau bing cdc
Idp ddt phi

- Chdt thdi duge chidp nhidn chon 1ap, sau khi thdi bo vao & chon 14 phdi dude san
nén vd dam nén k¥ (biing mdy dam nén 6 + 8 lan) thanh nhitng Idp cé chidu day (6
da 60cm ddm bdo ty trong chi't thii t61 thidu sau dim nén 0,52 = 0.813n/m".

- Phdi ti€n hanh phi idp dit trung gian rén bé mit rdic khi ric di duge dim
chit (theo cide 10p) ¢6 46 cao 01 da w 2,0+ 2,2m. Chidu diy 1dp dit phi phii dat
20cm. Ty I¢ 1dp dit phi chiém khodng 10 + 15% tong the tich CTR vi da't phi.
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- Bt phit phdi ¢6 thanh phan hat sét > 30%, di am d¢ dé dam nén. Ldp dit phi
phidi duge i déu khip va kin 13p chat thii. Sau khi ddm nén k¥, ldp ddt phi ¢d bé
day khodng 15+ 20cm.

Ngodi dit phu, vat lidu dd cdc diéu kién sau diy cling duge sit dung 1am vt licu
phi trung gian gitra cdc 1dp chat thai:

-COoOhé st thAaim< 1. L0 'emids v ¢6 it nhit 204 khai wong ¢ kich thudge <0,08mm.

- Co cac die tinh.

- C6 khd ning ngin mui.

- Khong giy chdy, nd.

- C6 kha nang ngan chin cdce loai ¢dn tring, dong vt dio bdi,

- C6 khd ning ngin chiin su phdt tin cic chit thdi nhe.

CTR cla nhii mdy nhi¢t di¢n phdi duge chon 1dp theo hudng dan k§ thudt chuyén
ngdnh.

Cidc & ¢hdn 1dp phai dudge phun thude diét ¢on rung (khong duge & dang dung
dich). SO 1an phun thich hdp s& cin et vio mie 4 phdt trién clia cic loai con trimg
nhiim han ch€ 31 da sy phdt tri¢n ctia nd.

Cic phuong 1ién vin chuyén CTR sau khi dd chit thai vio BCL ¢an phii dudge
rifa vé sinh sach tewde khi ra khdi pham vi BCL nhiim wrdnh lan truyén mai hoi ra
khu vye xung guanh.

H¢ thong thu gom va x& Iy nude thai phdi thudng xuyén hoat dong va duge kiém
tra, duy tu, stta chita dinh k¥ nhim ddm bido ¢ong suat thi€t k¢. Cic hd ling phai
duge nao vét biin v dua biin dén khu x( 1y thich hgp.

Nude thit khong duge phép thii trye tép ra mdi trudng néu ham lugng cic chiit &
nhi¢m vugt qud cde ticu chuin quy dinh (TCVN)

Cho phép tudn hodn nude ri ric nguyén chat tir hé thdng thu gom aiia BCL. hoic
bitn s¢t sinh ra tir hé théng x& 1y nude ri rde duge dua trd lai BCL d¢ ting cudng qui
trinh phiin hiy chat thdi trong nhimg diéu kién sau:

- Chiéu day I3p CTR dang chon 1ap phii 16n hon 4m.

- Phiti dp dung k¥ thudt tdi déu rén bé mit.

- Khéng dp dung cho nhiing viing ¢da ¢ ¢hdn 1ap khi dd uén hanh phi lip
cudi cung,

2. Giai doan dong cita BCL

Viéc dong cira BCL dude thue hién khi:

- Lugng chdt thdi chdén 1dp trong BCL di dat duge dung tich 1dn nhit theo nhu
thi¢t k€ k¥ thudt.

- Chtl vin hanh BCL khéng ¢6 kha niing 1i€p tuc vin hanh BCL.

- Vicde ly do khie.

Trong moi trudng hop chd vin hanh BCL phili gifi ¢cong vin t6i CQQLNNMT dé
théng bao thai gian dong BCL.

- Trinh twr dong BCLL:
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- L.Gp ddt phd trén cling ¢ him lugng sét > 30%, ddm bdo dd aAm ticu chuin va
dude diam nén ¢in than, chiéu day Idn hon hoic bing 60cm. PG doc wr chdn dén
dinh bl ting & 3 = 5%, udn ddm bdo thodt nude 18t vi khong trugt 13, sut ldn, sau
dé cane

+ Phu 1dp dém biing ddt ¢ thanh phiin phd bién 12 cdt day khodng 50 + 60cm

+ Phi IGp dat rong (IGp dat thd nhudng) diy khodng 20 + 30em

+ Trdng ¢ v cdy Xanh.

- Trong cdc BCL 13n, cin phdi ti€n hanh song song viée van hanh BCL vdi viée
xdy dyng cic 0 chon [@p mdi, dong cic & day. Vi vy, cic cong vice déu phii twin
thu cidce gquy dinh ¢cho ttmg ¢ong doan néu trén.

- Trong thdi han 6 thing k&€ tr ngiy déng cita BCL, chi vin hinh BCL phii bio
ciio CQQLNNMT vé hién rang cGa BCL. Bdo c¢do niy phii do mdt i chie chuyén
mdn doc [dp vé mai trudng thuee hién, bao gdm cie ndi dung sau:

+ Tinh rang hoat ddng, hiéu qud v khi ning viin hiinh clia tat ¢d cde cong trinh
trong BCL nhu: h¢ thdng chdng thim ciia BCL, hé thdng thu gom va x Iy nude o
ri. h¢ thng quin 1y nude mit, nude ngdm, hé thdng thu gom khi thai ciing nhu toan
bd hé thong gidm sdt chit luong nude ngam...

+ Tinh hinh quan trdc chdt tugng nude thai wr BCL ra méi trudng. vé chit lugng
aude npdm ciing nhu vé phat thdi khi thai.

+ Vi¢e widn thd nhiing quy dinh hién hanh clia Thoing w lLién tich &
01200 /TTLT-BKHCNMT-BXD ciling nhu phuc hdi va cii thién cinh quan khu vure
BCL. Bdo cdo phii chi ra cdc triuding hgp khdng tuiin thi cde quy dinh cda Thdng o
ndy vi phdi néu cdc bién phdp khic phuc.

+ Sau khi déng BCL, vin khong duge phép cho ngudi vi ste vit ra vao w do.
Bic biét trén dinh BCL la noi tip wung khi gas, phdi ¢é cde bién bio, ¢hi din an
wan trong khu viee BCL.

3. Quan tridc méi trudng

Quy dinh chung:

Viée quan trdc chil ludng moi trdng 13 v cling quan trong doi véi mdt BCL. Bt
ky mot BCL CTR nio, quy md I6n hay nhé, & ddng biing hay mién ndi déu phdi
quan tric vé moi truding nhiim theo ddi nhitng bién déng méi wudng, nhim dim bio
khong ¢6 sy lan truyén ndo ¢6 thé tic ddng Ién site khde cta cfng ddng vad moi
truding xung (uanh,

Nhiing yéu cdu quan trdc méi truong tei BCL can duoc thuc hién:

- Khdi lugng v loai chit thdi, n€u ¢6 thé thi quan trdc thém vE ai che. i st dung

- Khoi lugng v thanh phin nudce rf ric

- Lutgng khi BCL va ddnh gid sy phitthai bén ngoiil BCL

- Chilt lugng nude mit va nude ngdm

- Tinh trang hoat dong caa dp 16t
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- Muii hén

- Chn trung va sinh vit

- Tham thare vit

- Sy om dinh trén dinh BCL va sat 1

- Bui va bun

- Nhitng than phién va khi¢u nai ctia ¢cong chiing,

Tom lai, quan trdc moi ruting bao gdm viée quan tric méi trudng khong khi, moi
ruding nude, moi trudng didt v hé sinh thdi, moi trudng lao done, sde khoe cong
dong khu vue phu cin.

- Vit cde tram quan tric cin dat ¢ cde diém dic trung ¢ thé xde dinh duge cde
dicn bi&n cda moi rusing do dnh hudng cla BCL tao nén.

- Cdce BCL ¢an phdi b i cde tram quan tride w dong.

- Chuong trinh quan trite phdi cung ¢dp chi G& v

+ Nhirng théng tin phdi quan triic, bao gdm ca tiéu chi ngudny.

+ Vi trf quan triic, tan sudt v thdi lugng quan tric.

+ Bién bdn quan wdc vi kiém sodt chil lugng.

+ Nhitng bi¢n phip cdn thue hién n€u quan tric chi ra sy khong tuin thi.

+ Bio cdo ndi bd. k& ndi vdi cde k€ hoach hanh dong va thie 1€ quan 1y,

+ Cic quy trinh bio ¢do cho ciip thaim quyén.

Cdc ram quan tric mdi wrudng nude

«) Nuge ngdm: Quan triic ¢hit lugng nude ngdm 4 cin thi€t ¢é nhiin ra su thay
ddi rong chit lugng nutde ¢6 thé giy ra bdi nudc 1o 1i va cde khi tir BCL.

Vige gidm sdr chat higng nude ngdm xung quanh khu vue BCL 13 bt bude nhim:

- Gidm sdt va kicm tra xem hé thdng chong thim ddy hoat dong ¢ hidu qui
hay kKhong.

- N&u hé thdng chong thim ddy hoat dong khong hidu qua thi phdi tim gidi phip
ngin chin e dong cda chidt 6 nhiém trong nude o ri dén ngudn nwrde ngam va cdc
guén thé sinh thdi trong khu vue.

Nhu viy, viée gidm sdt chit lugng nude ngdm cho phép xde dinh ngudn nuse
ngdm xung quanh khu vue BCL ¢6 bi dnh hudng hay khong. Do dé, vi tr, s& lugng
v chidu sdu clia gicng quan trite phdi dude tinh todn rat cin thin.

Vitrl vl 8O lugng giéng quan trite: thn suit gidm sat phu thude vao kich thude, vi
i v diéu Kién moi truong ctia BCL. Tuy ahién, vdi bat ky mdt BCL ndo ciing phii
¢O 101 thidu hai giéng quan trdc nude ngam,

- Mot gicng khoan bit bude phdi ¢6 § phia dudi hudng dong chiy nude ngim
nham muyc dich gidm sdt ludgng nude thim thiu tewde khi cde chdt o nhidm trong nd
¢& (¢ lan truyEn vio nude ngam.
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- Gi¢ng quan trde thd hai phdi duge khoan phia ha ngudn, noi cde chit 6 nhidm ¢6
th¢ thim nhip d& dang nhit va nhanh nhit ¢ giam sdt chdl Iugng nvde ngdm,
Giéng phii duge khoan dd siu d€ ¢6 thé ¢6 nude ngdm dic trung cho khu vue.

Bang 9.12, Cdc thong s& v tin suit quan tric nude neam
o N q faa)
tai BCL § Viét Nam

. Tin suit f

Théng o

I 1lan/ngdy Idn/win 1 1 ldn /7 hing I an / quy

EC x .
Miu ’ %

PO due x
5SS X

Téng cing X

cr i o . i

Phenol . ; x

Diu ma x
ROD ! .
COD | .
: N- NGy - | *

F.coli X

be %
Mn ! ‘ x
| Zn | - x
- Cr - | : »
P " ] x
i Cd | | X
e . - .

CN ' x

- Trao quan trde nude ngim bo tri theo hudng dong chdy tr phia thugng luu dén
phia ha luu cda BCL, cin it nhat la 4 16 khoan quan tric (1 16 khoan phia thugng luu
va 3 16 khoan phia ha luu). Quan tric ¢d trong dd1 thdong khi va ddi bio hoa nudce.

Ung vdi mdi di€m dan cu quanh BCL bd tri it nhdt mot tram quan wrice (gidng khoi
hay 13 khoan).

Ciic thong s0 vi tin sufit quan tde: cde thng s3 va tin sudt quan trie nude ngdm
tai cdce gifng khoan trong khu vye BCL & Viét Nam dugc trinh by trong bing 9.13,
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Lép phl bén trong
Lép phil bing thép cé nip day

Khoéang tréng

ph Vd boc thép dudng kinh 150mm
150mm dé ldy méu

L6 théng hoi dudng kinh 6mm
Dé&c ngan sy thdm nudc

Pinh éng dén déc
1000mm

£

" Lép boc 1220mm
Xi mang udt nhao

hay dAt sét bun loang

. Thay déi

Lép cat loc
Ldp sét bit kin 1000mm
L&p cat lgc 600mm

Céc nut gilt 6ng
Ong d&n PVC
dudng kinh 50 mm
L6 khoan
Gng PVC duc khe ~k
Soi boc ~_|:
Nt gir 6ng ~J:
Day 16 khoan

Lép sdi boc 1500mm

~4

D6 sau phéan giéng loc
c6 thé thay ddi

Hinh 9.14. Sv do ¢du tao giéng quan trdc nudc ngdm

b) Nudc mdt: twong mdi BCL phdi bo trf it nhat hai tram quan tric nudc mit §
dong chay nhin nudGce thai ciia BCL.

- Tram thtt nhat nim trude diém ti€p nhin nude thdi ctia BCL khodng 15 + 20m.

- Tram thit hai nim sau diém ti€p nhdn nudc thdi clia BCL khodng 15 + 20m.

Né€u trong chu vi 1.000m ¢6 cdc hd chita nude phdi bo tri thém mot tram tai hd
chua nudc.

Chi tiéu gidm sdt chat lugng nude mit duge dé xudt tuong ' nhu nude ngdm, ¢6
thém vao chi tiéu oxy hoa tan.

¢) Nude thdi: vi tri cic tram quan tric duge b tri sao cho dim bdo quan tric toan
dién chat lugng nudce thdi & dau vao va dau ra khéi khu xi 1y. Cu thé la:

- MOt tram dat tai vi tri trude khi vao hé thong xir ly.

- MGt tram dat tai vi tri sau X 1y, trude khi thai ra moi trudng xung quanh.

- Né€u trong chu vi cdch bdi 1000m ¢6 hd chia nude, phdi bd tri thém mdt tram
quan tric tai hd chita nude.

Viée gidm sdt diac tinh nude rd i doi véi BCL 1a v cung quan trong nhim ngin
ngita khd niing gay 6 nhiém moi trudng nude. Do didc thu clia chat lugng nude ro ri
vdi ndng do chdt 6 nhiém cao, viée gidm sdt chat lugng nude ro ri phdi duge thuce
hién doi vdi ¢d nude ro ri thd (chua qua x{ 1Y) va sau xi ly nhiim ddnh gid khad ning
Xd vao moi trudng. Cdc thong s& va tn sudt gidm sdt nhu sau:
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Bang 9.13. Cic thong s& va tin sudt gidm sdt nude ric
dd1 vidi cac BCL 3 Viét Nam

f Py -
! Tan suit

! Thong s&

|

1iin/ngiy [ Llin/win 1 lin / thing

- Thé tich x

Nhict do y
- PH ;
| BOD < |

o -

$S f %

N — NH,* X )

Téngnitd | «

Tdng photpho x

cr ! X
:— Tn";n;cn]ill)rnm ] %

Chu k3 quan trdce: D81 vdi cic tram 1y dong phii 6€n hanh quan tric va ¢dp nhdt
0 1iéu hiing ngay. Khi chua ¢ tram quan triac tr dong thi thy thude vio thdi ky hoat
dong hay déng bii ma thiét ké vi tri va tdn suit quan tric cho hop 1y, ddm bdo theo
doi duse wan bd cde dién bién moi trudng do hoat dong cita BCL. cu thé nhu sau:

- B6i vdi thai kv van hinh quan tric:

+ Luu lugng (nude mit, nude thai): 2 thing/lan
+ Thanh phin héa hoc: 4 thang/lin.
- D61 vai thai ky dong BCL:
+ Trong nim ddu; 3 thing/lan
+ Tl cde nam sau: 2 + 3 lin/nidm.

Cht y khi 14y miu tai cdc 16 khoan quan trde nude ngam, trde khi 18y miu phii
bum cho nudce luu thong it nhdt 30 phut.

- Chi tiéu phén tich thinh phin héa hoc: theo tiéu chuidn Vit Nam vé moi ruding
{TCVN).

- C6 thé mdi ndm vao diu mua mua iy va phin tich mau nudc mua.

Cdc 1reum guan tréic méi triomg khdng khi:

Trong gud tinh phin hdy tai cdc BCL, cdc chdt khi nhu metan, cacbhon dioxit,
amoniac duge giai phong ra cang vdi mdt lugng nho sunphua hydro, sunphua metyl,
metyl mecaptan, Quan tric chit lwgng khong khi tai BCL gdm:

|- Quan trdc chat lugng moi truding khdng khi xung quanh vi tai BCL
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2- Quan trdc cic khi sinh ra tr BCL

3- Quan trifc ¢iie khi sinh ra tir cde bd phén x{ 1y khi BCL.

Cide thong 53 gidm sat: [theo Ticu chuin Nha nude Vict Nam vé moi g (TCVN)|

- Bui cdc loai

- Thanh phin va nong o cde khi BCL nhu metan (CHy), cacbon dioxit (COa),
ammonia (NHjz), sunphua hydro (H-S)

- Ticng On

- Nhi¢t do.

Vit cde mrain g (rde:

Cdo tram quan ride mod rusne khong khi dude bo i theo cde tuycn song song vist
huding gio thinh hinmh:

Tuy®n 1: Theo hudsing Bane Nam - Tay Bic

Tuy¢n 2: Theo hudng Dong Bic - Tay Nam

Trén mdi wyEn b 7 tram do: OF tram tad trung tam b, 02 tram & rla bii, 02
tram i hat kb dione e thee hudng gid, 02 tram i khodne cdach gitra khu Jdn
curdn,

SO dicm thu maa phuy thude vao kich thude, viowi v didu kién moi trucnye cua
BCL. Thong thuding it nhidt phii e § diém. trong do:

- 1 dicn rong khu vue BCL nhiim gidm sat duse khid ndang xiy ra sy of do him
hrsne e Khi dé chidy no tne 1¢n qua cao,

4 dicm con b dit theo b hadng cdeh 500m tinh wr bia BCL, nhitm gidn st sy
phitt Gin eide khi sinhora e BCL vao mdi rudng edy dnh huding dén dan cu trong vy,

Ché™dd quuent trde (khi el c6 tram quan trde tie dong )

Tau sudt gidm sat phu thude vao fudt v quy dinh cGa time dia phuvng. Nhunge
uae va quy Jdinh lai thudsng ban hiamb dua rén thre (€ vé kich thude, vioi va dicu
Kico mds g cua BCLL.

Theo dai site khaoe cong nhdan vién:

Cidn b chng nhin vicén lam vice tai BCL v cum din cu gan kho vye chiu dnh
hirdng hoat donyg cta BCL ¢dn phdi dude theo 661 va Kidm tra sie khoe dinh ki i
nhit [ 6 thang/ldn.

Cie vi i do (cde tram): phil ¢6 dinh, nén cd mde ddanb didu. PO Gl tram quan
lriie nude ngam phdi co (hidt k& chi nét.

Quicen trdfe kiém tra d6 doe, do sut lin 1op phii v tham thee var Khi chuta o trgm
guan ric w ddng: 2 lin/nim, néu ¢o vin dé thi phdt hidu chinh npay.

Ché dd hdo cde: hing niim don vi quén Iy BCL phdi ¢6 bio cio vé hién tignyg moi
uwine cua BCL cho cac CQQINNMT,
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Tai li¢u bdo cdo: ngodt tai liéu cic k€1 qua do dat, quan tric phii co cdc bio cdo
vi dia chit thily viin, dia chit cong winh, thuy€t minh chi i1 hoat dong cic hé thong
thu gom nude, rdce, khi. do doc...

Cde chi phi cho vice x4y dung mang quan tric mai ruong dude tinh vio gid thanh
xay dung va vin hinh BCL.

Thari gian hogt déng cia mang guan trde duce thre hién we kb BCL bdc ddu van
hinh dCn khi déng cira BCL. Sau khi dong ctra BCL thi viée 1y miu phan tich phdi
LCP tue rong vong 5 nim, néu ¢hat ludng miu phin tich dat dwdi TCVN thi s¢ chim
durt vice phin tich mau va ngitng hoat done cta tram guan tic.

Thict bi do va phuceng phdp do: phii (hong nhit, iy theo s Gén bo cda khow hov
KT thudt cae ram do ¢o e dude trang bi ng dong hoa v ndi mang chung vai phong
dicu hinh ¢ia BCL.

9.7.10. Kiém tra chi't lugng cong trinh vé mit méi Lruing

Cang tde Kicm tra mdi rudsne trong xay dung. van hianh v done BOL phai dude
HCn hanh thuing xuyén.

Trong s& cde hang mue phii kidm ta chdt lugng vé mdi trudng can dac et chu y
Aicu tra ede he thdng chong tham, h¢ thony thu gom v xif I¥ nwde ric. hié thong thu
son dinh gid v Kt biogas ciing nhu hé thdng pidng quan e nude duind Jdat, cde
trant guan trife nude mat Cong e kicm tra phii dude tén hiomh ed & hicn wuone v
trong phong thi nghi¢m, ding hang mye v pha hdp vdi tmg that dicm cin thict
nhitm dim bdo ring nhimg Vit lidu v i bi st dung wong BCL dip tny cie ticu
chudn Vict Nam vé moi ruong (TCVN),

T ed cde vat licu va thict bi sir dung d¢ chong thim hoic J& Jip dat ede he
thong thu gom nude vi khi. trong cie BCL c¢in phil duge can bo chuyén mon kiém
tra khieh quan nham dip dng cie véu cdu vé mat moi (I,

Cic cdn bo chuyén mon phu trieh cong e kicm ta v gidm sidt cht ludne moi
trusng phii nop bio cdo kECgua sau mai giai doan, hang mue dau w xay dung BCL
cho CQQLNNMT nhim kip thoi phdt hién nhitng truting hap vi pham tiéu chudn moi
trucng rong thict k¢, xdy dune. vin hanh BCL vd nhanh chone dé ra nhitng bi¢n
phdp khite phuc.

Cie trang thict bi st dung J¢ Ki¢m tru chi't ivng mai rumy phai ddm bao quy
chuin quic gia va quie (&

9.7.11. T4i sU dung mit bing BCL

Ngay tif khi quy hoach s& dung v thiét k& BCE phdi tinh dén khi ning i s
dunyg mat bilng ¢chon 1@y sau khi BCL dong cita nhus it nguyén trang thal BCL, lam

cong vien. khu vui chdi giad o, sidn the thao, bis diu xe, hay rong ¢ay xanh...
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Mudn tdi sit dung BCL phii ti€n hiinh khido sdt, danh gid cdc yéu 18 mdi truding
¢ Hén quan, néu dim bio mdi ti€n hanh tdi st dung.

Trong sudt thai gian chd s dung lai dién lich BCL, viée x(T 1y nude rdc, khi gas
vin phii tiép tuc hoat déng binh thudng.

Sau khi déng BCL vin phii ti¢n hanh theo doi sy hién ddng clia mdi trudng 1ai
cde tram guan tric,

Sau khi déng BCL phii thanh 1dp lai bdn dé dia hinh cta khu vue BCL.

Sau khi déng BCL phii bdo cdo diy dd vé quy trinh hoat ddng ciia BCL, dé xual
cdc bién phdp tich cure ki€m sodt moi trudng trong nhitng nim 1iép theo.

Lam thii tye ban giao cho cde ed quan va don vi ¢6 thim quyén GéEp tuce quin 1y,
st dung lai mit bing cia BCL.

Sau khi tdi stt dung phii ti€n hanh kiém tra chat ché cdc 15 khoan thu hdi khi gas.
Khi dp sudt cta cde 16 khoan khi khong con chénh Iéch véi dp suit khi quyén vi
nong do khi gas khong 16n hon 5% mdi dude phép san i lai.

9.8. BAI CHON LAP CHAT THAI NGUY HAI

Do dic tinh nguy hai cda mdt 3 Joai chat thdi nguy hai ohu tro cta qud rinh dat,
bin tr ¢dc qud trinh x{t Ii, ph€ thdi nguy hai khong tdi ché... khong thé thuc hién
chdn 1ap hdp vé sinh b3i nhitng tdc hai tiém 4n rit 1dn cho méi ruwdng va sidc khde
cOng ddng, vi viy cin phii ti¢n hanh chon 1dp theo mét gidi phap ¢6 do an todn cao
hn. Theo Quyét dinh s8 60/2002/QD-BKHCNMT ngidy 7/8/2002 ¢lia BO KHCNMT
vé Hudng dian k¥ thudt chon tp chit thdi nguy hai di ¢6 quy dinh cu thé cdc logi
chat thdi khong dudge ¢hon idp trye GEp 6 bii ndy bao gdm:

- Dung dich hodc vat liéu chita chat 16ng;

- Bao bi rdng, wir khi di duge ép, cit nhd hodic cdc bién phip tuong 1y nhim gidm
thé tich:

- Chit ¢6 thé gay nd, chit riin dé bit chdy, cdc ¢chit ¢ thé phin tng vai nudc,
cdc chit dxy hda va peroxit hitu cd;

- Cdc chit thdi ¢6 thanh phan hitu ¢d nguy hai, dic biét 13 chtl hitu ¢d halogen
hoa, ¢hi duge xem xét khi ndng do 91 da niim trong ngudng cho phép (tai phu luc
phiin loai chit thdi nguy hai, danh muc A).

Tuy nhién, cdc loai chat thdi nay chi duge chon 1dp khi di duoce di co cde bién phap
x(7 1y thich hop nhiim gidm nufe dd dde hai hay dd dude én dinh hda rin (k& ¢i ro cla
qua trinh aot).

Tuong 1o nhit chon 1dp hop vé sinh, chon 14p an toan chit thai nguy hai cling ¢6
ba md hinh d¢ chon lua ty theo vi tri va tinh dia hinh cda khu vue cling nhu tinh
hinh (ai chinh ctia nha diu w.

Dudi diy 14 ba md hinh cua BCL an toan.
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Bai chén ndi trén mat dat
Ldp phl bé mat

Chat thai nguy hai

Bai chdn 1&p chim

Lép phi bé mat

Bai chén l8p ndia chim niia néi

Ldp pha bé mat

L&p thoat nude
dudi cung

Hinh 9.15, Cidc mé hinh chén ldp CTNH

Neodi quy dinh v& chdt thdi duse phép ¢hdn 1ap, phin quan trong clia Quydt dinh
G 60/2002/QB-BKIICNMT ngiy 7/8/2002 ctia BO KHCNMT 13 hudng din k¥ thuit
¢hon 1ap chit thdi nguy hai. Hudng din nay bao gdm cdc khiu: lya chon dia diém;
thict k& v xdy dung BCL ¢hit thdi nguy hai; vin hianh va quan tric BCL ¢hit thii
neuy haiz giai doan dong bii v sau dong ¢z BCL. Cu thé Quydt dinh bao 20m cic
diém sau:

Ciu1a0 6 chén ldp an oan:

- Cau tgo didy va thanh 0 chon 1ap;

- Cdu o 13p phi bé mig;

- 11¢ thong thu gom nude o 11,

- H¢ thong thodt khi.

1. Ciu tao didy va thanh é chén Iip

Vi tinh nguy hai cGa chdt thdi ¢hon 1dp nén cdc yéu cdu cho nén ddy bii va thanh
BCL. an toin duge quy dinh cu thé theo tiing dia hinh XAy dyng, cdn e tén thong s
dia chit ¢cong trinh vice thict k& cho nén day bii ¢6 hai rudng hgp xdy ra va dude
tong hgp nhu bing sau:
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Bing 9.14. Ciu tao day vil thinh & chdn 1ap

Trudng hdp dm chat | ; Truong hdp dia chit 2
Co bé day Idp sétIdn han 2m i C6 he day 1dp sét nho hen 2m
HE 3 thim K < 10 ¢cm/s HEC s0 thim K > 10 cm/s
Cau o 1dp 1ot don gdm; Cau tao 16p 161 kép gdm:
L.op Po day | Lap | Do day
: Lép dém dé thu gom nuée 1o i (,5m E:TI cdtdgm thir1dC thu gom mic ¢ 0.5m
- Lp chéng thim HDPE I.5mm | Ldp chdng thim HDPE thir nhdt l.Smnt |
| Ldp vii dia k§ (hudt Lép vii dia k¥ thudt !
Ldpcdtdém phat hicn nuderori | 0.3em LUP Gﬁ[ dL m thif hai phit hiéa 0,3cm
nuac ro
Lap val dia ki thudt Ldp chdng (hdm thi hai HDPE l.5mm
Lap séLwg nhi¢n ¢6 hé sd thim LA e
K < 107 em/s >2m Ldp val dia k¥ thudl |
Ldp s¢ulot gla od dwge ddm nén | . ]
K=< 107 emis z 90cm
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Bat hoac Idp phi bdo vé
{tu chon) Mang loc trung gian
. | Chat thai ran

Lap Iot trén cung {FML)

SAARAR AN A RN EEE NN

L CEE) vg/ev_v_v?\?vqu
NHT TV PIVV YT YT VY

Vat ligu
He thng thu gom O o5t nas > One 4in O

va {oai bd nudc
ro i lan thd nhat

—Lapiotda
(d&t nén)

O Wat lidu O{Sng diin o

thoat nudc

- Ldp Adt day cb he sé
- th&mnhd -

-

Hé thdng thu gom .~
va loai bé nudce Nén dat ty nhién
lan thit hai :

Hinh 9.16. H¢ thng 16t kép div bai cho md hinh |

bat hoac |6p ph bao vé . ‘ Ldp lot trén cung
{ty chon) Mang loc trung g|arT (FML)
T —— — Chét thai ran —

AR R R RN R T
AN ¥V VvV vTRYTYVYYTTRY O

AARARARARA RN AN S L
IIEMEEEENNNSEAR NS EEEREERA

Val fiéu _
O thoat nudc O 6ng gan O

Hé théng thu gom
va loai bd nude
ro 1l [an thir nhat

@) vatiigu O Gngaan O

thoat nudc Lép 16t trén mang

16t chan (FML)

Hé théng thu gom
va loai bd nudc
lan th hai

Nén dat ty nhién Ldp dudi (ddt nén)

Hinh 9.17. HE thing 161 kép ddy bai cho mé hinh 2



2. Ciiu tao lop phii bé miit

Ldp che phit hé miit ¢d tde dung cdch ly CTNH vdi moi truding trén bé mit, ngin
khong cho nude mua va nude ngdm xudng cic 6 chifa chit thdi, kiém sodt sur thodl
khi tir & chon 1dp va duy Ul thim thye vt bén wén, tao ¢dnh quan moi truding

Ciu tgo diy di cda 1dp che phit bé¢ mit tinh W dudi 1én bao ¢dm cdc 1dp:

- Ldp cit chuyén ticp day 20 = 30em;

- Lap sétnén, 131 thifu ddy 0,6m vai hé s§ thim K < 10 emy/s:

- Ldp vii dai kK§ thudit day 1,0m;

- L.dp cdt dém day (81 thicu 0,5m;

- Ldp thé nhudng day 1 30 = 50cm;

- Ldp phi thye vt

bic bi¢t vai nén dat y&u aita khu vure, vide gia ¢f 13p phd ¢in dic biét chd y dén
dd Ian cia b& mat bén canh do con ¢d s k€ hdp vdi cie y&u khi hiu, thii GéEL do
dae dia hinh...

3. Hé théng thu gom nudc ro ri

¢ thong nay bao gdm cdce rinh, dng din va hd thu duge bt hgp 1y, ddm bdo
thu gom dn hg nude ro 11 {(chld y&u § trén bé mid 13p 16t) vé tram xi7 Iy,

HE thdng thu gom ndty bav gdm:

- Ting thu gom nude ro i duge dit d ddy vi thinh 6 chon 18p wén mang 6t
chong thim, day 167 thi¢u SOcm.

- Mang ludi thu gom nude ro i duse datbén trong ting thu gom. phin bd déu rén
an bo day O chon lip.

- Ldp boc bao quanh dudng Gng thu gom nude o i 1 Idp diat cdt, san ¢6 do hat it
nhdt 5% khot lugng hode mot mang loc tdng hop ¢6 hidéu qua wong dudng va chit
Ii¢u phu hop.

Vi tinh ¢hit ddc hai cha lugng rdc chon 1dp nén nude 1o 1 cla bii s& dude tip
trung vé& trgm Xif 1y hoa 1y,

4. Hé thong thoidt kKhil

Chit thii nguy hai duge chon 1dp tai bii 1a cde loai chit thii chda ham lugng hitu
o it it, nén hrgng Khi phdt sinh khdng ding k&é. Tuy nhién khoi lugng chit thii qud
Iin nén khi vin ¢6 the sinh ra. Vi viy yéu ciu viin phii ¢é hé thdng thu khi cho BCL.

H¢ thong thu khi ¢hi cin dit bén dudi 13p 161 khong thim hay trong cde ranh tho
nude trong tang thu gom nude o i sau dS sif dung hé théng dng ddn 1én bé mit va
cho phdt tin wr nhién.

Qua wrinh viin hiinh ¢da bii hodn todn tudng iy nhd vin hanh mdt BCL hdp vé
sinh, ric s¢ U¢N hanh chon 1dp lin lwot theo titng &, Sau khi ddy 0 niy, s¢ tién hanh
chén & khde d&n khi hét ¢ong sud sé (En hanh hoan it cic thi tue déng bai nhu tao
thiim pht thyce vat, quan ric chit lwgng méi ruding khong khi, nude... Néu khong
(hd'y ¢o bat ky mot diu hidu dnh hudng dén moi wudng cé thé sif dung d¢ xiy dung
cdc comg tinh ¢ong ¢dng nhumg van phai tién hianh cde hoat dong quan e moi
truding, dd phong xa...
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CAU HOI

1. Hay tinh dién tich can thict dé chon rde cho mot khu dan cu ¢o 300,000 dan,

vai cde thOng sO sau

- Lugng CTR phit sinh O.5kg/(ngudingay)
- Khai ludng riéng clia rdc sau khi nén trong bii ric H()(Jkg!’m"

- Chi¢u cao trung binh cda bii rdc 20m.
2. Xdc¢ dinh khoi lugng ricng cta CTR dd dude nén trong BCL véi thanh phan

chit thai nhu sau:

Ddng thdi xide dinh dnh hudng cda chuong triinh thu hdi chal thii i chd ddn BCL.

bi€t rilng 50% gidy va 80% thdy tinh va chai lo dude thu hoi.

Thinh phin

Khoi lwdng, ke

Ti sd nén =V /v,

Chdt liru cor

Thyte phdm thira 90 0,33
Gidy 340 0,15
Cacton 60 0,18
Nhua 70 0,10
Vi 20 0,15
- Cao su 0,30
- Da 3 0,30
Ric vudn 185 0,20
- GO 20 0.30
Chdt vé co
- Thiy unh 80 0.4
V4§ do hop 60 0,15
Nhdm 5 0,15
Kim loai khic 30 0,30 __
- Tro 30 0.75 !

3. Xdce dinh thanh phin hoa hoe va lugng khi ¢o the sinh ra tir qud winh phin huy
sinh hoe nhanh va chdm cia cic chil hity cd rong CTR d6 thi, pid st 60% CTR
thude loai phin hiy sinh hoe nhanh. Thanh phin chit thdi ldy wong ciu 2.

4. Xdc dinh ty 1& ¢hdl thai/vat liéu che phi (theo thé tich). Bigt riing khoi liting
CTR 14 70 tin/ngdy, duge chon thanh cdc 1dp cao 3m va & chén chiéu rong 13 5m.
D6 doc bé mat 12 2:1. Gid st khdi lugng riéng ctia CTR di duge nén lan lugt 1a
600kg/m’, 700kg/m™ va 900kg/m®. Bé day idp phi hang ngay 1a 15¢m.

5. Xdc dinh lugng hai nude ngung tu cdn loai bd hing ngay tir hé thong thu hoi

khi thai tai BCL, biét ring:
- Téng luu fugng khi: 70,8.10° m/ngay (25'C, 1atm);
- Nhi¢t dé khi trong BCL: 55"C;

- Nhiét d§ khi d cdc ong thu khi: 32 'C;

- Ap suil chiin khong tai gicng thu: 250 mm nudc:
- Ap sudt chin kKhong tai may thu khi: 1.900 mm nutde:

- Khi bii ric bio hoa hdi nude ngay tai ngudn.
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6. Tinh lugng nude ro ol sinh ra hing ndm tf BCL van hinh trong thdi gian 5 nim.
Ciic phép tinh todn phdi lién tue cho dén khi BCL dat trang thii ¢an bing. Nghiu I,
lugng nuwde vio BCL phii bing lugng nude ro rf sinh ra hiing ndm iy BCL. VE dwing
bicu dién lugng nude ro 1 sinh ra hang nam (ir BCL. D¢ don gidn, xdc dinh luong

nuGe ro i sinh ra trén | don v dién tich bé mat Im-, sau dé chuyén k&t gud tinh todn

¢ho 10ng Iusng chat thai dd ¢ BCL. Bict:

- Luoug chit thdi:

+ Lugng chdt thii 46 hang ngay: 2.000 tAn/mgdy:

+ Thdi gian hoat dong: 300 ngay:.

+ Luyng chdt thidi dd hing nam: 600.000 tin/nim.

- Tinh chit chil thii:

+ Khoi fugng ricng clia chat thii sau nén: 800 kg/m™;
+ P06 Im ban diu ctia chdl thii = 60% k!
+ Sy phin bG chdt hitu ¢d phin hiy nhanh vi chim trong chit thdi wong w nhu

trong vidu 9.1

+ Giit st khong ¢6 bun do ciing chat thiti

- Bic unh BCL
Tong qudt:

+ Chi¢u cao 1 1dp: 3m:

+ Ty 1¢ gitra chal thdi v I6p phtt trung gian = 3:1 theo (hé tch:

+ S04 13p = 5 16p (1 1dp wong dng vaéi | uam).

Viar tidu che phu:

+ Khdi luong riéng cia dit 1800kg/m™ (k€ ¢d Am);
+ B0 Am cva dit bing khi nang giit nude.

Sir hinh thanh kv

+ Su hinh thanh khi: sit dung & liéu khi sinh ra sau Jiy dé€ tinh tdng luong khi
sintira rén 1 dan vi khoi lugng ting cdng cha chat thdi dd thinh mat ldp:

+ Nude tiéu thy trong qud trinh hinh thanh khi BCL = 0,16kg/m” khi tao thanh;
+ Nurde ¢ dang hui trong khi bii ric = 0,016kg/m” khi tao thanh;

+ Khdi lugng riéng cda khi BCL = 1,34 kg/m™.

. Su hinh thanh khi (mYkg)

Cudi mdi ndm . . _
I’hiin hdy nhanh Phiin hiy chim Tong

] " > 3 4
1 (.000 {3,000 (3,004)

2 (1.060 0.0005 0.0604 i

| 3 0.103 00014 | 01044
4 0,073 0.0024 00754
3 {1,044 (0.0034 (0.0474
6 {0,015 00,0044 00,0194
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] 2 3 PR
| 0.000 0.0046 0,0046 ,
0,000 : 0,0041 0.0041 |
9 0,000 0,0036 0,0036 |
10 0,000 0,0032 0.0032 5
[ 0,000 0.0027 0,0027
12 0,000 0.0022 0.0022
| 13 0.000 0.0017 0.0017
14 | 0.000 0.0012 0.0012
5 | 0,000 | 0,0008 0.0008
| 16 a 0.000 0.0003 0.0003
17 ‘ 0,000 0.0000 0,0000
e | ey T e | Tewns -

- Kha nang gi nudce:
Kha nang gitr nude phu thude vit liéu dude tinh nhu sau:
il

L TR

10.000+W
vit: FC - phin nudc trong chat thdi tinh theo khi huosng kho

W - khéi lugng tinh tai diém gita chi€u cao cta mot 1dp (kg)
- Lugng mura:

FC=0,6-0,5

+ Lugng mua thim qua Idp che phit hang ngdy trong 5 nim diu = 0, lm/ndm

+ Ludng mua thim qua 1dp che pht cudi ciing trong 5 nam dau = 0,025m/ndm

7. Tinh cong sudl ting thém cia BCL cho & ¢iu 6, sau 5 ndm do qui trinh nén ép
v sinh khi. Tinh chiéu cao thue ciia BCL vdo cudi nim 5 va qud trinh sul lin BCL
sau khi dong clra. Cdc phép tinh todn phdi lién we cho dén khi BCL dat trang thii
¢dn bing.

Str dung s& 1iéu cho ¢ cilu 6. Gid st ring khdi Jugng riéng cda chit thdi dd nén [a
800kg/m™ va phitong trinh ¢6 thé st dung A€ tinh todn khai lugng riéng ciia ¢hit thai
phu thudce dp sudt nén. Gid st vit li¢u phu khong bi néa.

P
0,1546 4+ 0,00169p

vt SW, 1a khoi lugng riéng (kg/m™) clia chdt thdi dd nén & dp sudt p (kN/m’}

8. Tinh (G¢ dd sinh khi gf(mz.ngﬁy) CO-~ va CHy tai bé mat BCL dua vao su
kKhuéch tin. Biét:

- Nhi¢t d¢: 30"C

- L.6p phl BCL tam biing hdn hap dat sét wdn vdi rom

SW, =800+

- B rong cda vit liéu phi: 0,23

- Chi¢u day Idp phu: 0,6m
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- Hé s& khu&ch tdn clta CHy: 0,20cm*/s

- Hé s3 khu&ch tdn clia CO5: 0,13cm/s

- Chii y: (gfcmz.s) 0,864 .10° = (ga’m"’.ngﬁy)

10. Ap dung dinh luit Henry, hily tinh ndng dd 161 da clla Metan va dioxit cacbon
trong nudc rd i, & 4p sudt khi quyén.

11. Néu ndng d6 bicacbonat clia aude i ric 13 1.000mg/! va pH do duge 14 5.8.
Hay tinh dp sudt riéng phin cda CO; trong BCL.

12. N€u dp sudt riéng phén ctia CO» trong khi tiép xie véi nude f rac la latm thi
pH cia nude rdc 1a bao nhiéu. Gid st ring CO; 12 y&€u 18 duy nhit dnh hudng dén pH
cla nudce ric,

13. Hay tinh thdi gian thim cda nude rdc qua 1dp 16t ddy day 1,2m. Cho do mng
cua vat liéu 16t ddy 1a 0,2, hé s& thim 10 7cmy/s va chidu cao ¢Ot nude 1a 1,8m.

14. Chiéu day clia 16p 16t 1A bao nhiéu d€ bio ddm thdi gian thim nudc ric t8i
thi€u 1a 20 nam. Cho hé s8 tham 1a 5.10%cm/s va do rdng cia vat ligu 16t 1a 0,17.
Gid sif gradient thiy lyc 14 0,3m cao hon chiéu day cda 1dp 16t.

15. Cho thdi gian thim 13 12 ndm, chiéu diy 1dp 16t 1a 1m, hdy tinh hé s& thim
ctia 1dp lot. Bi€t ring d0 rdng ctia nd la 0,2 va chiéu cao ¢ot nude 1a 1,5m,
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DANH MUC CAC TU VIET TAT

BCL. Bii chon 1ap

KH & CN Khoa hoc va ¢ong nghé

CQQLNNMT Cd quan gquin Iy nha nude vé moi truting
CTCN Chit thdi cong nghi¢p

CTNH Chat thdi nguy hai

CTR Chat thdi rin

HCS H¢ thong container di dong

SCS Hé théng container ¢d dinh

TP.HCM Thanh pho HO Chi Minh
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Tinh hinh tdi ¢ché CTR trén th€ gidi va § Viét Nam

Chiurong 7. Cong nghé san xuit phan hitu co (COMPOST) tit riac d6 thi

7.1.
7.2.
1.3
T4
7.5.
7.6.

Téng quan

Ddng hoc qud trinh phiin hity sinh hoc CTR hitu ¢¢

Vi sinh v&t v cde y€u 10 dnh hudng d€n qua trinh phin hily chit hitu ¢d
Cong aghe ky khi

Cong nghé hi€u khi

So sdnh qud trinh ch€ bi€n compost hidu khi va phin hiy ky khi

Chudng 8. Xir Iy CTR biing phuong phéap nhiét

8.1
3.2,
3.3.
8.4.
8.5.
8.6.
8.7.
8.8.
8.9.

Khdi niém

Qud trinh dd1 chit thdi rin

Hé théng nhié1 phin

Dot nhiét phian

Hé thong khi hoa

Hé théng thu hdi niing lugng

Cdc hé thGng kiém sodt & nhiém mdi truding cho cdc qud trinh nhiét
Céc yéu cau khi dét chat thdi nguy hai

Céc tinh cht cia chit thdi cin guan tim khi 4ot

8.10. Van dé lya chon cong nghé xit 1y chat thii biing phudng phdp nhiét
Chudng 9. Bii chon 1ap chat thii rin hgp vé sinh

9.1.
H.2.
9.3.
9.4.
9.5.
9.6,
9.7.
9.8.

Khdi niém bii chdn 1ap cha't thai rin

Phin loai bdii ¢chon 1dp chit thai rin

Lua chon vi trf bdi chon 18p chat thdi rin

Quy dinh v& mdi truding trong viéc diéu tra chi tiét d€ lya chon bii chon lip
Cic qud trinh phin hay chit thdi rdn trong bii chdn 1dp

Nudce 1O ri tir bii chdn 14p

Ciu tric chinh ctia bii chdn 1dp hgp vé sinh

Bii chdn 1dp chat thai nguy hai

Danh muc cdc ti¥ viét tiat

Tai liéu tham khao

125
125
138
165
183
186
186
187
190
195
215
246
248
248
250
275
277
280
281
287
295
297
298
301
302
304
311
315
317
337
344
362
370
371
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GIAO TRINH
QUAN LY VA XU LY CHAT THAI RAN

Chiut trgePnhiém xudt bdn:

BUI' U HANH
Bién tdp: NGUYEN THU DUNG
Ché bdn: NGUYEN HONG THANH
Stta bin in: NGUYEN THU DUNG
Trinh bay bia: H.s NGUYEN HOU TUNG

In 600 cudn khé 19 x 27cm ta1 Xuwdng in Nha Xuat ban Xay dung. Gidy chap nhan dang kv k€ hoach
Xudt ban sd 18-2007/CXB/109-83/XD ngay 26/12/2006. In xong nép luu chiéu thang 1/2008.
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