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L&i ndi dau

Gido tinh “Cong nghé xu Iy nudc thdi” nay duge bién soan theo da
cuong mén hoc chinh thic cing tén cua nganh Cong nghé Mai truang,
Trudng Dai hoe Bach Khoa Ha Néi, nhém cung cdp cho sinh vien nhing
Ki&n thie oo ban v& mdi trudng nuéc va cdng nghé xU 1y nude thai. clng
cac tiép can bdo vé mdi fruong.

Trong t&m cla gido tinh 1& co s cua cac phuong phép su dung
trong cong nghé xu Iy nuéc thai va céc finh toan céng nghé. Gido trinh
cing danh mét phan thich dang gidi thidu ti€p can gidi quyét van dé nudc
thai cong nghiép va xd fy nuéc thai cua mét s& nganh céng nghigp.

Gido trinh ndy clng cé thé lam tai liéu tham khao cho hoc vién cao
hoc nganh Cong nghé Moi trudng va cdc can bd nghién cdu trong inh
v xd by nudc thai. '

Do bién soan 1&n dau, gido tinh khéng tranh khoi thigu sot. Ching
16i rGt mong nhan duge nhing ¥ kién déng gop cua ban doc va déng
nghiép dé gido tinh dugc stia chia, bd sung cho 1N 14i ban sau.

Ha N&i, moa Xudn 1999

Céc téce gid
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Chuong !
SU & NHIEM MOI TRUGNG NUBC

1.1. HE THONG NUSC VA MOI TRUSNG

1.1.1. Nuéc trong tu nhién

Nudce i 1ai sin chung cia nhan loal, 1a npudn géc cta su song, 1a mon trudmg trong 4o
dién ra cic qud winh song. Nude déng vai ird quyét dinh tron g viéc dim bio cude s6ng cou
con nguwdi,

So vdi cde chit 1ong thong thudng khde, mude ¢6 nhimmg tinh chat khic thuromg. Sau
day la mat 56 tinh chit die bidt quan trong cia nude.

Khoi tuong riéng
Nudc la chat long duy nhit nd ra khi déng bang. Thue (&, khéi lugng rieng cia nudce
ién ohit & 4°C. Bizu d6 c6 nghia [ & nhiét do 16n hon hodc dudi nhigt do nay khai luone

ritng cia nude déu nhe hon, vi vay bang ndi trén nude. Tinh chal niy ciing din dén hien
tugng phin tang nhigt rong cidc ho mrde. ..

Nhiét dung riéug

Nhigt dung riéng cia nude (~ 4184 J/kg."C) cao hon cde chat Wong khidc, (rir amoniac.
Do tinh ¢hat ndty nude duce dun néng hoac lam nguoi cham hon hau hét cic chit long
khdc. Nhd d6 nurde ¢6 tde dung 1am on hod khi hau cic ving gan nguon nuGe va o chic
niing bao v¢ sy séng khoi su bicn dong dot ngot vé nhidt,

A

Nhiét bay hoi . o
Nhi¢t bay hoi ctia nude bling 2258 kdfkg, cao nhilt so véi ti1 ca cdc chit long khic.
Dieu ndy ¢6 nghia 1a hoi nude tich lu§ luong nhigt 16n va ducc gidi phong khi ngung (u.
Nh& tinh chat ndy cua nude mi (a ¢6 thé néi nude 12 yéu 16 chinh dnh hudng (i khi hau cua
Trii Dat.
Nudce hod tan nhi¢u chit hon bat k¥ mot dung mot nao. Do d6 né la moi trudnmg co
igu qud cho viée van chuyén cdc chil dinh dudng hod tan 16 cdec mo vi cic cu guan <ha
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cu thé song ciing nhur loai trir cdc chét (hdi cia ching. Nudc cling tham gia vao vige véan
chuyén c4c chat 1an khap sinh quyén.

f;—f r\;\\ Di chuy&n nusc
Mua
\/L

~

~
ey

/-_/-..___,..._./

trong khi quyén

Hoi nudc thodt ra ta
) thye vat bay hoi nudac
\ lyc dia
l Phéan phai
Ay nudc
; \ nudc
Cap nudc ¥ \ \\ SJ bay hai cda nudc
. . AN . )
béng nudc \ rhd?xh,cbvo 5 I dail duang
mét \ \\)/,\/"““Thu gom nuéc thai
!'-/’
v b
{!
!f \xu ly nuac thai
! |
AT | e ;
Théi bang / Thanh phd’
pha loang p— K
I .
™ 5éng Xy 1 XU Iy cdp ba
\ nude ) : déi vainuée
thdii
TGi sU dung gién | ===
fiép nudc thai do . . - —
Thi o { Cosdnghingsl f— —Hy — — —
Qidi trf —_— =
TN \ — -
ik P\ Ther v Téi st dung
AN gian tiép {
»
2\ N

Clasong ———  —— Bién -——

Hinh 1.1. Vong tud@n hodn cda nudc vai tac déng clda nhan sinh
Qua4 trinh van dong cha nude trong v nhién dirge mo ta boi vong 1wan hoan clia nude
nhu & hinh 1.1. Nude béc hoi tir dai duong dige khong Khi bién mang vao dit lign, cling
véi hoi nuée boe hot tix nude trong dat lisn va thodt ra tir thuc vat 1am ting do 4m trong khi
quyén, cudi cling ngung 1 thanh mua hodc tuyél roi xudng dal, hoa nhip vao cdc dong
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nudc mat, dige sinh vat st dung hodc bay hoi 1rd lai khi quyén. Cic dong nudce ngdm vi
nudc mit chay ra bién dé tham gia vao vong tuan hoan.

Con ngudsi sir dung nude phuc vu cho nhigu muc dich khdc nhau nhur giao thong van
1A, tuéi tice trong nong nghiép, 1am thuy dién, cung cdp nude cho sinh hoat, lam nguyén
fi¢éu va cdc tac nhan trao d8i nhict trong cong nghiép hodc st dung lam cdc phuuvng Lign
sinh hoat gid tri v.v...

Trong cong nghiép, nhiéu nguyen li¢u co thé thay the dugc cho nhau, riéng nude churg
¢6 gi thay thé duge. Trong qua trinh sir dung nudc, con ngudi di can thiép v vong wan
hoan chia nudc, tac nén cdc vong tuin hoan nhan tao cua nude nhu minh hoa trén binh 1.1,
Mot s6 cong dong dan cu da rit nude ngam hodc |4y nudc mat d€ cap nude cho sinki hoat.
Sau khi xUr 1y, nude duge phian phéi dén cic ho tieu dang sinh hoat va cong nghicp. Nude
thai duoc (hu pom lai trong hé thdng cdng va dugc chuyén dén nha mdy x{ 1§ trude khi thai
i lai ngudn iép nhan nude. Qud trinh pha lodng va lam such trong tw nhién & day s& cdi
thicn thém chat lugng nude. Mot vong tuan hoan tuong tw nhu viy cling s& xdy ra vii cic
thanh phdé nim ¢ ha luu.

T8ng 1l lugng nude
1386 trieu km®
. \
[ |
Nudc bién 97.3% Nudc ngot 2,7%

Git lai d dang .
Nudc bay hoi vdo khi quyén b&ng/bang hél 772
453000 km’/n&m
5 s Nuée ngam/dar  22.4%
407700 km” fndm
50%) H&/3&m 0,35%
Mug, fuy&t Khi quyén 0.04%

[ Trong song, sudi  0.01%

il

Bay hai 72000 krn?/néim

Hinh 1.2, T8ng i lugng nudc va sy phdn bo nudc trén Trdi Dat



Nhu vay vong 1win hoin nhén tao cia nudc trong so do thuy hoc w nhién s¢ bao
aont: 1. Khai thic. xi Iy va phan phdi nuwde: 2. Thu gom nude thai, xUr Ly va thai wd lan nude
bé mat bang pha lodng: 3. Su tu Jam sach t nhién trong sdng; va 4, Lap lai su do ndy i
ciic thanh phd & ha luu,

Téng it lwong nude trén Trdi Dat vi cde dang 16n tai cla né duge trinh bay khdi quit
trén hinh 1.2

Viet Nam 1a nude ¢6 npudn ti nguyén nude khd doi dio. Chi tinh riéng cdc song co
chicu did 1 10 km tres lén did 6 161 2500 song. Luong dong chdy d6 ra bién hing nam
khexing 900 k' irong dé hon 90% chay ra vinh Bic bo va bién Dong. Nguon nude ngim
dang duee dicu tra, nghién e mé cich 1odn dién. Luong nude binh quan dau npudi dar 1o
17.000 m’/nam. Hién nay mdi chi khai thic dat duge khodng trén 500 m'/ ngudi, ndm | 1.

1.1.2. Su & nhiém nuéc

Nurdie 1r thién 12 nude duge hinh thinh cd s8 luong va chat lugng dudi anh huong cia
cite qudt tinh e nhién. khong ¢6 tdc dong cua nhén sinh. Do tde dong cila nhin sinh, nude
tr nhién bi nhiém bin béi cdc chat Khde nhau din dén két qua 1a lam anh hudng dén chit
luomg cua no.

Cic khuynh hudng thay déi chdt lugng cha nude dudi anh hudng cic howt dong cuia
con ngudi bao gom :

- Giam a6 pH cta nude ngot do 6 nhiém boi H;S0,, HNO; tir khi quyén va nude i

. . = - I - -
cong nghicp, ting ham lugng 50,7 va NOs trong nudce.

- Tang ham lugng cdc ion Ca, Mg, Si ... trong nude ngdm va nudce song do nude muu
hod tan, phong hod cic quang cacbonat.

- Tang him luong cdc ion kim loai nang trong nude W nhién, rwde het 1a Pb, Cd, He.

. v . I- . B
As. Zn vi ca cic anion POy, NOy, NO, | ..

- Tang ham lugng ¢dc mudi rong nude bé mit vi nude ngam do ching di vio moi
g NUde cing nude thii, tr khi quyén va ar cdc chit thai ran.

- Tang hant lugng cde hop chil hitu co. trude bt 12 cde chat khé bi phin huy sinh hou
{cide chil koyl dong bé mdt, thude (rir sau...).

- Giam nong dé oxy hod tan trong nude 1y nhién do cdc qua trink oxy hod licn quan
(i qud trinh pht dudng (eutrophicalion) cic nguon chita nuée va khedng hod cde hop chii
hifu co...

- Giam do trong cla nude. Tang kha nang nguy hiém clha 6 nhiém nude tr nhién do
ciie nguyén 10 phong xa,

Cic chi tidu quan trong ca nude ¢an duge xem xét trong cdp nude 1a do pH, do rong,
d¢ cime, ham luong sit, mangan va céc chi s6 coli.



Cic tinh chdt dac rung cda nude thii gom: pH. him luong chal ran, nhu ¢iu oxy sinb
hod BOD (Biochemical Oxygen Demand) hoiac nhu ¢iu oxy hod hoc COD (Chemical
Oxygen Demand), cde dang nite. pholpho. ddu ma, mbi. mau, cde kim logi ning  trong
nude thai cong nghiép ...

Vige thili nude thai chi qua xir 1y biing cde phuong phdp thong thudng di diy nhanb
qud trinh phi dudng do su phat trién bung nd clia tio vi cdc thue var khdc, fam giam cha
lugng nude, can trd viée sir dung lai nude va cde hoat dong nghi ngoi gidi tri. Do dé ngy
nay di phdt trién va @mg dung thém cdc phuong phdp xir Iy cip ha vae cdc day chuycn xi
1¥ nude va mude thit.

Co 6 dé ndm ving k¥ thuat cip nude va kicm sodt & nhidém nude 1a nhing kich theic

vé hod hoc. sinh hoc. thuy lye hoe va thuy hoc nha minh hoa trén hinh 1.3,

Hba hoco Thuy luc hoc Sinh hoe

l

Cép nudc vathu
gom nude thai

Thiy hoc

¥

¥
Céng nghé

ong g Chétiuong nu6c «——  CONANGhe xtly
xU ly nudc

v& & nhiém madi nuéc thai
frudng nudc

XU Iy béing phuong phép
cép ba

l

SU dung i nudc

Hinh 1.3. So dd quan hé cla cde inh vyc khoa hoc co bdn voi cdng nghé xu by
nudc va nudce thai



1.2. PHAN LOAI VA CAC DAC TiNH CUA NUSC THAI

1.2.1. Phén logi nudc thdi

Ngudi ta dinh nghia nudc thai ia chit 16ng duge thi ra sau qué trinh sir dung cua con
ngudi va da bi thay 4di tinh chél ban dai cha chung. Thong thudng nudc thai duge phin
loai theo ngudn goéc phit sinh ra ching. D6 ciing 12 co s& cho viée lua chon cic bi¢n phip
hodc cong nghé xir 1y. Theo cach phan loai nay, ¢d cac loai nudc thai dudi day.

Nudc thdi sinh hoat

Nirge thai sinh boat 13 nude thai tir cdc khu dén cu, khu vuc hoat déng thuong mat,
céng so, lruong hoc va cic ¢o s teomg o khdc.

Nudc thdi céng nhiép (hay cdn goi la nude thai sdn xudt)

Nude thai cong nhiép 13 nude thdi tr cdc nha mdy dang hoat dong. co ca nudce thai
sinh hoat nhung trong dé nude thdi cong nghicp 12 chu yéu.
Nuoc thdm qua

Day 12 nudc mua thém vio hé théng cSng bang nhitu cdch khdc nhau qua cdc khap
néi, cic 6ng c6 khuy#t 1at hoac thanh ciia ho ga hay ha ngudi. '
Nude thdi tu nhién

Nudc mua dugc xem nhtr nudc thii ty nhién. 3 nhimg thanh phd hién dai, auoc thai
nhién duge thu gom theo mdt he théng thodr riéng.
Nudc thai dé thi

Nudc thai do thi 1 thuat ngif chung chi chat iong trong he thdng cong thodr cla Mot
thanh phd. D6 th hén hop clia cic loai nude thai ké trén.

Céc tinh chdt dic trung clia nudc thai sinh hoat v nudc thai cong nghi¢p s¢ dug tinh
bay & cdc muc riéng.

Theo quan diém quin Iy moi trudng, cdc ngudn gdy O nhiém nudc con duoe phan
thinh hai loai: ngudn xéc dinh va nguén Khong xdc dinh.

Cac nguon xdc dinh bao gom nudc thai d6 thj va nude thai cong nghigp, cic cui cding
x4 nudc mua va 14t ca cdc nguon théi vao ngudn tiép nhan nude ¢6 8 chure qua he thang
cdng va kénh (hai.

Cac nguon khong xic dinh bao gom nudc chay trdi trén be mat ¢it, nude mud vi cic

ngudn nude phan tin khdc. Sy phan loai nay rét ¢6 ich khi de cip 161 cic van g dicu chinh
kiém sodt 0 nhiém.



Céc ngudn xdc dinh thuomg 6 thé dinh luong va kiém sodt trude khi thai. nguge lai
cic nguon khong xdc dinh thudmg rét khé quan ly. Céc ngudn & nhiém khong xdc dinh gay
ra ¢cac vin d¢ sau:

- X6i mon dit va van chuyén sa idng din dén hiu qua 12 thay ddi chd & vii eay anh
hudng xdu dén cdc loai thiy sinh, 1dp day cic dong song, vuc chia, gay kho khan, tang chi
phi cho viée x{r iy nude va giam chét luong nude cho muc dich sir dung.

- Cdc chat dinh dudng nhw nito va photpho gidi phong tir phan bon va chit (hai dong
vat kich thich sir phdt trién cha thye vat va vi khudn trong nuée din dén hien wong phi
dudng.

- Tich w cde kim loai ning nhu kém, dong, thuy ngan... tir cc chat duoe sir dung
trong bao v¢ thic vat, son, han chi va nhigu qué trinh khic.

- Céc hod chat doc hai: chi yéu 13 cdc héa chét bio vé thuc vaL.

Ngoai ra, nude chay (réi wén bé mdt ddt qua cac khu vie chan nuoi gia sdc 6 thé
chira lwong lén chal thai dong vat s& déng gép mot luong quan trong cdc chat sir dung oxy
va chill rén lo ling, gay 6 nhiém mai tnromg nudc.

Bang 1.1 cho ndng d¢ tuong d6i cha cdc chit gay 6 nhidm trong cic nguén khéng xic dinh.

Bang 1.1. Nong dé tuong ddi céc chdt gay & nhidm frong cac nguodn
khéng xdc dinh (8)

Ngudn & nhiém 55 Chéat | Kim Chét N bé . N
khéng xac dinh can | BOD [ dinh | togi | baove | NQUON | man | Axit | Nhiet
l&ng dudng | déc | thyc vat | bénh | 1pg
NuGc mua thdnh phé M L-M L H L H M N N
Xdy dung H N L N-L N N N N N
Khai mo H N N N-H N N M-H H N
San xudtcay tronged| L | L-M H N-L| M-H N H N N
tudi fiéu
Chan nudi M H M N-L N-L L-H N-L M N
Trdng ning N N L N L N-L N N N
Thu hogch ring M-HIL-M] L-M N N ‘N N N i
Tich deng bln trong H H M-H | L-H M L N N N
sdng
"Nén tuy nhign" L-H | L-H M N - M N N-L {N-H|[ N-H | N-M

Ghiclni. N =khong ding ké; L = thip; M = trung binh; H = cao.
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1.2.2. Céc tinh chét dac trung cla nudc thai

DE quan ly chil tvong moi tnrdng nude duge 161, cling nhur thigt ke, luz chon cong
nghé va thiél bi xr 1y hop Ly, can hiéu ro ban chil cda nude thai. Tinh chdt vac 1y, thinh
phin hod hoc va sinh hoe cling ngudn goc phit sinh ra chdng duoc liét ké trong hing 1.2,
Ciic thanh phin quan trong cia nude thii lien quan i cong nghe x0r 1y duoc trinh bay wong
hang 1.3

@ day chi xin gioi thiéu mot vai thong s chinh cla nudc théi ¢é lién quan nhicu (& sy
6 nhidm ciia cdc ngudn chda nude vi cong nghé xir Iy nude thai. Cic thong s6 khic ¢6 thé
tham khao trong cdc tdi lieu vé hod hoc méi trudng hoic cic phuang phip chuun diing
trong phan tich nuée va pude thai do APHA, AWWAva WPCP cua M¥ xudl ban.

1.3. MOT SO THONG SO QUAN TRONG CUA NUSC THAI

1.3.1. Hém lugng chét rén

Téng chét ran 13 thanh phan vat I¥ dac trang quan trong nhit clla nude thdi. N bao
gom cdc chilt rin ndi, lo limg, keo va tan. Do dé khi phan tich, 1dng chal rian duge  xdc
dinh 12 phin con lai sau khi cho bay hoi miu nude hoac nude thai rén bép cich huy, udp
do sdy kho & nhic¢t do 103"C cho 16i khi trong luong khong d6i. Ham luong ¢de chit rdn
ling dwoe 1a nhimg hat rin s& ling xudng ddy binh hinh con (goi 12 phéu lmhop) vong 60
phuit, duge inh bang ml/l. Chi tiéu ndy 12 mot phép do gan dlng lugng bon s¢ ducc khi
trong ling so cap.

Theo kich thude ciia hat rén, 1éng chét rin duge phéan thinh cdc loai @ chdt ran jo ling,
chdt ran keo va chat rén tan nhu trinh bay trén hinh 1.4. P€ xdc dinh ham lugng chdt rin lo
ling thudng diing gidy loc Whatman GF/C, ¢6 kich thudc 16 khoang 1,2 um.

«—Chdgt rédn tan Chdt ran keo ——je=-Chat rén lo Iing —
Kich thude hat, pm
0% wt %) 0 10 10 100
10° 197 10° 10 1wt 10° w? a0t

Kich thudc hat, mm

— Kht  bdng déng ty ——d—Llang ducc —

Hinh 1.4. Phdn logi chdt rén trong nude tdi
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Bang 1.2. Cac tinh chdf vat Iy, hod hoc va sinh hoc dac trung cua nudc thdi
v ngudn gdc cta ching (7)

Tinh chidit

Ngudn phét sinh

« Cac finh chét vat Iy
- Mau

- Mi
- Chdét rdn

- Nhiét do

+ Thanh phéin hod hoo ¢
Ngubn goc hud co:
- Cacbonhydrat
- M@&, dau, ddu nhdn
- Thude trd séu
- Phenci
- Protein

- Cac chat khéc
Ngudn gée vo ca:
- D& kigm

- Clomua

- Céce kim logi ndng
- Nitg

- pH

- Photpho

- Luu huynih

- Cac ehét dée
- Cac kni:
HaS
CHy
O

« Thénh phan sinh hoc
Cdc dong vit
Thyc vt
Sinh vat nguyén sinh
Virut

- Cac chdf hoat dong bé mat

. Chét thai sinh hoat va cong nghiép. sy phéan ra fu
nhién chét hiu co

- Su thél ra chdt thdi va cac chdt thai cong nghiep

- Cé&p nudc cho sinh hoat, cée chdt thdi sinh hogt va
sdn xudt, x&l mén dat, dang thdm. chdy vao hé
théng cong.

- Céc chét thdi sinh hoat va sén xudt

- Cac chét thai sinh hoat, thuong mai vé san xudt
- Cée chét thdi sinh hoat, thuong mai va san xudt
- Chét thai ndng nghign

- Chét thdi céng nghiép

- Cac chdt thdi sinh hogt vé thuong mai

- Cae chat thai sinh hoat va sén xudt

- Phdin ra fy nhién cdc chét hau co

- Nudc thdi sinh hoat. ¢dp nudc sinh hogt, qud trinh
thém cua nudc ngm

- Cép nuéc sinh hoat, cdc chét théi sinh hoat, qud
#inh thém cua nude nglim, cac chdt idam mém nudc

- Cac chat thdi cong nghiép

- Cac chét thdi sinh hogt vé ndng nghiép

- Caic chét théi céng nghiép

- Céc chdt thdi sinh hogt vd céng nghiép

- Cép nuéc sinh hogt, nudc thdi sinh hogt va cong
nghiép

- Cac chdt thdi cong nghiép

- Phén huy cdc chdt théi sinh hogt
- Phéin huy céc chdt théi sinh hoat
- Cdp nuéce sinh hoat, sy thém cla nude b® mat

- Cac dong nudc hd va nha may xd iy

- Céc déng nudc hd va nhd méy xu iy

- Cac chét thai sinh hoat vér nhd méy xi 1y
- Cac chét thai sinh hoat
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Bdng 1.3. Cdc thanh phan quan trong frong nude thdi lién quan 16i ¢éng nghé

XUy (7)

Thénh phan

Ghi ch{

Cac chdt rdin 1o Iing

Céac chdt 1idn lo Iing ¢é thé ddn dén-tang khd nang lang
bun vd digu kién ky khi khi thai nudc thai khdng qua xu Iy
vao méi frusng nudc.

Cac chat hiu co phan
huy sinh hoc

phan huy sinh hee duoe do béng chi tiéu BOD va COD. Néu
thai ching trye iép vao méi trudng : qua tinh &n dink sinkh
hoe cua chang ¢ thé dén dén gidm luong oxy frong nude
ty nhign vér ddn dén nguydn nhan gy mi, vi.

Cac nhan té gay bénh

RAt nhigu bénh cé thé lan fruyén qua céc vi khuan gay
bénh trong nude thdi.

Cac chét dinh dudng

Ca nito vé photphe cing véi cacbon 1a nhing chat dinh
dudng chinh cho sy phét tién cla sinh vat. Khi thdi chung
vao mdi fudng nude. cdc chdt dinh dudng ndy ¢é thé dén
dén sy phat tién cla cac sinh vat ngodi ¥ muén trong moi
frudng nudc. Con khi thdl ching vai mat lueng du vao dar
& 1M & nhiém nudc ngam.

Cdc chat hiu co trg

Cdc nhdt hiu co ndy khong bi phan huy bdt cac phuong
phéap xd Iy nudc thdi théng thudng. Vi du dién hinh 1d chét
hogt dong b& mat, phenol va mat s& héa chdt bdo vé
trong néng nghiép.

Kim logi néing

Céc kim logi nding thueng nhiém vao ngudn nudc do cac
hoat déng cong nghiép, ching céin dugc khid ra khai nudc
thai.

Cac chdat dn vé co hda
tan

Cdac thanh phan vé& co nhu canxi, naty, sunfat ¢d mat nudc
thdi sinh hoat frong quéd finh sU dung nude. Néu nudc thai
dé mudn s dung lai thi phéi kht bd ching.

Mai loai chilt rdn trén déu c6 thé duge phan loai ti€p 1rén co s tinh bay hoi ¢l ching &
nhiét o 550 + 50°C. Phan hitu co sé bi oxy hod thanh khi & nhiét do nay, phin vé co cdn
lai 12 phan tro. Nhu vay thuit ng "chat rén lo limg bay hai" 12 ham luong chil hiu co. con
"chdl rén 1o ling cd dinh" tuong ing vdi ham lugng vo co cia chat rén lo limg.

1.3.2. Ham lugng oxy hod tan DO (Dissolved oxygen)

Mot trong nhing chi tiéu quan trong nhat cda nuéc 12 ham luong oxy hod tan, vi oxy
khong thé thi€u duoc d6i vdi tdt ¢d céc sinh vit sdng trén can cling nhu duoi nude. Oxy duy
tri qud trinh trao ddi chat, sinh ra nang luong cho st sinh trudng, sinh sn va tdi sin xual.
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Nong dé oxy hoa tan 131 thiéu d6i vdi cic loai ¢d hoat dong manh nhu cd hoi 13 5+8 my/l.
cOn déi vadi lodi ¢d ¢6 nhu ¢du oxy thap nhu cd chép la 3 mg/l.

Oxy L4 chit khi kho hod tun trong nude. khong tdc dung voi nude vé mit had hoc. DO
hod tun cua nd phu thudc vao cdc yeéu @ nhu dp sudl, nhiét do va cdc déc tinh cha nude (cic
thanh phin hod hoc, vi sinh, thuy sinh s6ng trong nude...). Nong do bio hod ciia oxy trong
nude o nhiét do cho trude ¢é thé tinh theo dinh luat Henry. Nong d6 nay thutng nam trong
khoing 8 <15 mg/l & nhiét 46 binh thutmg.

Cic nguon nude mat do ¢é bé mat thodng tiép xde tree uép vdi khong khi nén thuimg
¢6 ham lugng oxy hod tan cao. Qud trinh quang hop va ho hilp cna cédc loai thuy sinh ciing
lun thay ddi him lugng oxy hoa tan trong nude mit, Cic ngudn nude ngim thuomg ¢é ham
fuong oxy hold 1an thidp do cdc phin (@ng oxy hod khir xay ra trong long dit ticu thy nhigu
OXY.

Khi thai cic chit thii st dung oxy vido cdc nguon nudc. qua trinh oxy hod chinyg s8
lam gidm nong do oxy hod tan trong cde ngudn nude nay, thim chi ¢6 hé de dou sir song
cua cie lodi ¢d cing nhir sinh vl séng trong muc.

Dé xic dinh nong do oxy hoa tan lrong nude ngudn cing nhu rong nude thai. ngudi
ta thudng ding phuong phdp 16t (hay con goi 1 phuong phip Winkler). Phuong phdp phan
tich nity dua viio qué trinh oxy hod Mn®* thanh Mn*" trong moi trudng kiem va Mn™* lai 8
khi niang oxy héa I thanh I wr do trong moi trudmg axit. Nhu vay lugng I; duoe gidi phéng
wong duong véi luong oxy hod tan 6 trong nude. Lugng i6t ndy duoc xdce dinh bing
phucnyg phap chudn d6 v dung dich natri thiosunfat (Na, 5;03).

Cic phin ing hod hoc xdy ra nhw sav :
- Néu khong ¢é oxy trong mau nude:

Mn®* + 20H - Mn(OH); 4 (L.1)
: (triing)

- Néu ¢6 oxy trong méiu nudc:

1
Mn’ + 20H + 5 0: > MnO, 4 + H,0 (1.2)
(nfu)
sau d6 hod tan két 1aa trén bang axit H,SO, dam dac :
MnO;+2[ +4H — Mn’* + 1, +211.0 (L.

- Déng kin mic lic it nhdt trong 10 gidy dé phan dng xdy ra hoan oan, roi idy 200 mi
dung dich nay dem chudn do vai dung dich 0,025N Na,S;0; ¢

chi thi
12 + 2N'ﬂ.2 Sz()3 b d Nags_l()f, + 2Nal (1.4)

tinh bo khidng miu
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Két qua 1 ml dung dich chuén twong duong 1 mg/l oxy hod tan.
- D€ dam bao d6 chinh xdc cao cha két qua phan tich, cin chd ¥ mot s8 diém sau:
a. Trdnh h4p thu thém khong khi trong qua trinh 18y min.

b. Can ¢8 dinh miu ngay trén hién tnrdmg dé trinh m4t oxy trong qui (rinh vin
chuyén do khuéch tdn va su thay ddi nhiét do cling nhu cdc hoat déng cia vi khudn higu
khi, bang cich cit 300 ml méu thém vao 0,7 ml H,80, dam dac va 1 m! dung dich 2 g
NaN, trong 100 ml nuéc cil, gilt miu trong ditu kién khéng cd 4nh sing vi nhiét do
0+5°C.

c. Xit 1y mau trude khi phan tich d€ loai trir &nh hudng ciia mot s§ téc nhan oxy hod
nhw NO; vd Fe™ ¢6 kha ndng oxy hod I' thanh I; lam cho két qua cao hon gid tri thuc
hodc cic tic nhan khir nhu Fe™, Si0Oy, §7... ¢6 thé khit I, thanh I 1am cho két qua thip
hon gid tri thue.

Hién nay nguoi 43 sin xudt duge cdc miy do DO (Oxygen meter) ¢6 do chinh xédc cao
phuc vu nghién ctu vi quan trac moi trudng. Viée x4¢ dinh thong s6 v& ham Ivong oxy hod
tan ¢d ¥ nghia quan trong trong viéc duy tri digu kién higu khi cia nwéc w nhién va qud
trinh phan huy hiéu khi trong qud trinh xir ¥ nude thii. Mit khdc him lugng oxy hoi tan
con la co so ciha phép phin tich xdc dinh nhu ciu oxy sinh hod. PG 1a théng s& quan rong
dé ddnh gid mic do 6 nhiém chia nude thii. Ngodi ra oxy con 12 y&u 16 quan trong trong
kiém sodt in mon sit thép, dic biét 12 hé théng duémg Sng phan phdi nwée.

1.3.3. Nhu céu oxy sinh hoé BOD (Biochemical Oxygen Demand)

Nhu ciu oxy sinh ho4 13 chi tiéu thong dung nhit dé x4c dinh mifc do 6 nhiém cla
nudc thai 46 thi va chit thai trong nudc thai cia cong nghiép.

BOD dugc dinh nghid 13 luong oxy vi sinh vat da sir dung trong qud trinh oxy hod cdc
chit hitu co. Phitong trinh t8ng quat clia phin ing nay nhw sau :

vi khudn

Chithtuco+ O, - €O+ H,0+ t€bao mdi + sin phim cg dinh (1.3)

Trong moi trudmg nude, khi qué trinh oxy hod sinh hoc  xay ra thi cdc vi sinh v su
dung oxy hoa tan. Vi vay xdc dinh tdng lugng oxy ho tan cin thiét cho qud trinh phin huy
sinh hoc 1a cong viéc quan trong dé ddnh gid anh hudng clia mot dong thai déi vdi ngudn
nudc.

BOD biéu thj luong cic chit hitu co trong nude ¢é thé bj phan huy bing cic vi sinh vat.
Trong k¥ thuat moi trudmg chi tiéu BOD duogc ding rong rii dé :

1. Xdc dinh gan dling luong oxy cin thiét ¢ én dinh sinh hoc céc chét hitu co 6 trong
nurde thai.

2. Xdc dinh kich thudc thiét b xit 1.
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3. Xdc dinh higu sugt xir 1§ cia mot s6 qua trinh.
4. Xéc dinh su chip thuan tuin theo nhimg quy dinh cho phép thai chél thai.

Trong thirc t& ngudi ta khong thé xdc dinh lugng oxy can thi€l d€ phan huy hoan toan
chat hitu co vi phu thE 16n qud nhidu thdi gian ma chi xéc dinh luong oxy can thiél trong 3
ngay diu & nhigt do 11 20°C, k¥ higu BOD:. Chi tigu niy di duge chudn hod vi sit dung &
hiaw khip cdc nudc trén the gidi. Thi nghiém xdc dinh BOD; ti€n hanh nhu sau :

Cho mot lueng nhat dinh miu nudc thai vao chai phéan tich oxy hoa tan c¢6 thé tich
bing 300 ml, pha lodng t6i thé tich trén biing dung dich pha lofng {nudc cit ¢6 bé sung mot
s8 nguyén 1§ dinh dudng nhy N, P, K, Fe...va bdo hoa oxy) theo ty & nhu hu6ng dén trong
tai fiéu "Céc phuong phap chudn dé phén tich nudc va nude thi” va déng nut kin. U chai
méu trong t hoac phong tdi & 20"C. Xéc dinh ndng 46 oxy hoa tan trong miu ban dau va
sau ngly thit 5. Hiu s6 giita hai ndng do oxy hoa tan nay 1a BODs. Vi BODs cia cac chat
thii dién hinh thudmg bing vai tram mg/l va d¢ bio hod oxy trong audc & 20"C bang 9.1
mg/l, do d6 thuding can pha lofing miu d€ sao cho nong d9 oxy hoa tan cudi cing & ngay.
thit 5 16n hon 0. Khi d6 két qua thi nghiém mdi c6 nghia. Gid tri BODs duge tinh theo cong
thic sau :

D, -D,
BODs = — p . mgll (1.6)

trong d6:
D, - nbng db oxy hoa tan clia miu nudc thai pha lodng trude khi 0, mg/l;
D, - nong do oxy hoa tan ¢ha miu nudc thai pha lodng sav 5 ngay 0 & 20°C, mg/;
P -ty s6 pha loding v dugc tinh nhi sau:

& fich méu nudc thdéi dem phdn tich

t8ng hé fich nudc thdi dem phén tich va nuée pha loding

Trong mét vai trudng hop can bé sung thém vi sinh vat vio nude pha loang d¢ dam
bao chic chin ¢ mat d6 vi sinh vai cho qud trinh phan huy. Trong trudng hop d6, BODs
dugc tinh theo cong thic sau:

BOD. = (D1 =Dy}~ (B ~B)).F
P

.mgfl (1.7

trong do;

D, - ndng dé oxy hoa tan cia miu nuée thai pha loing c6 cdy vi khudn ngay sau khi
chudn bi miu xong dé 4, mg/l:

D, - nong do oxy hoa tan clha miu nudc thai pha loang ¢6 c&y vi khudn sau 5 ngay U
§20°C, mg/;
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B, - nong 46 oxy ho tan cha nuéc pha lodng c6 cdy vi khudn truede khi dem b, mg/l;
B; - nong do oxy hod tan clia nude pha lodng c6 ey vi khudn sau khi u, mg/;
F - ty s6 gifia thé tich chat 1ong bd sung vi khudn trong mau va trong d6i ching.
nghia la bang:
% hay ml chat 16ng bé sung vi khudn trong D

% hay ml chat 1ong bd sung vi khudn frong B

Hién nay ngudi 1a di sin xuat duge mdy do BOD dé phan tich nhanh. Do quid trinh
oxy hod sinh hoc xdy ra rit cham va kéo dai. trong khodng thin gian 20 ngdy, khoing
95+99% céc chit hifu co cacbon bi oxy hod va trong 5 ngay dau tién xdc dinh BOD ¢o
khodng 60+70% cac chal hitu co ndy bi oxy hod. Nhigt do 20°C la nhiét do trung binh trong
nam & cic muede ¢é khi hau on hod va né cing dé dugc tdi dién lai trong W 0. Neu tich hanh
{i mau @ cdc nhiét do khdc nhau s€ cho k¢t qua BODs khic nhau vi 16¢ do phin dng sinh
hoc phu thude vao nhi¢t do. vaay. mot $0 nude & khu vue nhi¢t ddi da dang thong so
BOD: {nghia 1a miu phan tich duge G & 30°C trong 3 ngay).

Nghién citu dong hoc ciia phdn tng BOD di ching minh duge ring, hau heét ehiing 12
cdc phin tng bac mét. Ditu d6 cd nghia la 16¢ do cta phan ung Ly ¢ véi luong chit hitu co
c6 trong nude, Néu gia thiét L, 13 ham lugng BOD ing thot glan tva k Ia hing so e do
phin ing, khi dé cé thé viét:

dby _ ~KL, (1.8)
dt

Tich phin (1.8) duoc:

t

lnL,| =kt (1.9)
0

Li kK (1.10)

LO

trong d6 : L, 12 ham lugng BOD tng véi thoi diém t = 0 {nghia I tdng BOD hay BOD cudi
ciing cla pha cacbon},

Méi quan h¢ gilra k (¢ 86 €) va K (co s6 10) nhur sau :

K= _k_ (111
2,303
Luong BOD con lai & thai didm 1 sE bang
L =l,e™ (1.12)
con lugng BOD d3 bi vi khudn sit dung dén thoi diém 1 bat k¥ s& bang:
BOD, = Y, = Lo- L= Lo(1-€™) (1.13)



Cic m&i quan hé phu thuoc cua biéu thdc (1.10) va (1.13) duge minh hoa 1tén hinh 1.5.

Hing s6 18c do k cua phan img BOD la thong s¢ biéu thi t6¢ do phan huy sinh hoc
cic chit hitu co trong nude thai. vi khi k tang, 16¢ do sit dung oxy 1ang, mic du tdng BOD
cudi ciing kKhong thay doi. Toc do phan tng phu thudce vio nhidu y&u 18 nhw ban chit cua
chil 1hai, kha niing phan huy chél thai ciia vi sinh vat va nhiét d6.

Lt
Lo
................................... R
BOD con lai
BODC
L,r=Loe'kT
—
LT k
a)
t Thési gian, ngdy
BOD:
Lo = BOD cudi cung pha cacbon
Lt
BODs
Oy dd su dung 5 y
'; BOD: = Lo (1-&™)
N
b
) 5 1

Thai gion, ngdy

Hinh 1.5. Buéng cong Iy fudng nhu cdu oxy sinh hda pha cacbon
a - BOD cdn Igi; b - Lugng oxy da fiéu thy

Toc do phan huy sinh hoc chitshai tang khi nhi¢t do tang. Pé biéu thi méi quan hé
giifa nhiét do va hang s 16¢ o phan ing k ngudi ta thudng sit dung cong thirc sau :
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k=kyp. 0T (1.14)

trong do .
ks - hang s6 t6c do phan tng & nhiét do chudn 20° C:
k - hing s6 t6c do & nhiét dd T'C -
8 - hé s& nhiét 46 (thudmng 14y bang 1,047).

Oxy dd st dung

]
BCOD cudi cling NBOD - Nhu c&iu oxy sinh
________ pha cacbon
_______ BODs
CRBOD - Nhu cdu oxy sinh
héa pha cackbon
1 1 1 ] ! I\ 1 1 L L L il ! 1 L I 1 L]
1 1 1 1 1 ¥ I 1 1 1 1 1 I 1 1 ] T 1 1
0 5 10 15 : 20

Thdi gian, ngday

Hinh 1.6. Dudng cong nhu cdu oxy sinh héa pha cacbon vd pha nito

3 trén ta da gia thiét chi ¢6 qud trinh oxy hod sinh hoc phan cacbon cua chal thai,
nhung ciing ¢6 kha nang tang thém nhu cAu oxy sinh hod do qud trinh oxy hod cdc hop
chal nite, Nhw vay thuc t€ dudng cong BOD sé ¢ hai pha: pha cacbon va pha nito nhir trén
hinh 1.6. Diéu ¢in chu ¥ 12 nhu ¢iu oxy sinh hod pha nito (NBOD) bit dau trong khoang
ngay thit 5 dén 8, vi vy qud trinh nitrat hod khong anh hudng tdi k&t qui coa thi nghiém
phan tich BODs. Khi phan tich phuong trinh phdn tng oxy hod cdc hop chét chia nitg cho
phép ta x4dc dinh luong oxy tiéu t6n cho qud trinh nitrat hod.

Baing 1.4. MGt 56 gid tri ién hinh clia kzo

MEU k. ngéy’’
Nudgc ¢dng 0.35+0.70
Nudc c8ng Ga xu Iy 15t 0,10+ 0.25
NUdc séng bi & nhidm 0,10+ 025
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Trong thuc 1€ phuong phap phan tich BOD ¢ nhifng han ché sau :

I, Yeu civ mat do vi sinh vit trong méu phan tich can dt lén va céc vi sinh vat bd sung
vio miu can duge thich nghi vdi moéi rudng,

2. Khi chit thii ¢6 chiia céc chdt doc hai can xir Iy so bo trudce khi phén tich, dong thoi
¢n chi ¥ gidm 4nh hudmg cla cdc vi sinh vat nitrat hod.

3. Phép phan tich BOD chi do dugc ham luong cdc chél hitu co ¢é thé bi phan huy bing
con dudng sinh hoc.

4. Thi nghiém khéng ¢6 gid tri can bang sau khi cdc chét him co hoa tan trong dung dich
da bi su dung.

5. Thoi gian phan tich qué dai, phai sau 5 ngay mdi ¢6 két qua.

1.3.4. Nhu cau oxy hod hoe COD (Chemical Oxygen Demand)

Chi s6 ndy duoc diing rong rii d€ bidu thi hod ham lugng chal hitu co trong nude (hai
v mitc do o nhiém nudc wr nhién. COD duge dinh nghia 1a lugng oxy can thiét cho qud
trinh oxy héa ho hoc cde chit hitu co trong miu nude thanh CO; va nudce. Luong oxy nay
twong duong vdi ham lugng chat hitu ¢o cd thé bi oxy hod dugc xdc dinh khi skt dung mét
tic nhan oxy hod hod hoc manh trong moi trudng axit. Phuong phap phd bién nhat dé xdc
dinh COD la phuong phdp bicromat va co ché clia nd theo phirong trinh phin Gng sau:
Ag:SOs

(Céac chét hitu co+Cr207 +H —_—> C02+H20+2Cr (1.15)
I $01

Lucng Cr;O; du dugc chuin do bing dung dich FAS (Fe(NH,)2(S0s)) vi sir dung
dung dich ferroin 1am chat chi thi. Diédm két thiic chuén do 1a diém khi dung dich chuyén 1
mau xanh lam sang mau nau dd nhat theo phin ing sau:

6Fe + Cr,OF% + 14H' ———> 6Fe’ +2Cr™ + 7TH;0 (1.16)
Ham luong COD duge tinh theo cong thifc :

COD = (A - B)xNx8000 , mg/
ml miu

(1.17)

trong dé:
' A-thé tich dung dich FAS tiéu t6n cho chudn d¢ dung dich trdng, ml;

B - thé tich dung dich FAS tiéu t6n cho chudn do dung dich méu, mi;

N - nong do duong lugng clia dung dich FAS;

8000 1a hé s& chuyén ddi k&t qua sang mg Ox/1.

Chi 56 COD bidu thi ca luong cdc chal hitu cd khong thé bi oxy héa bing vi sinh vit,

do d6 n6 c6 gi4 tri cac hon BOD. Phép phén tich COD ¢6 wu diém 1 cho két qua nhanh
{h&t khoang 3 gid) nén di khic phuc duge nhuge diém cta phép do BOD. Bdi v6i nhiéu
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{oai chat (hii. gifra chi s6 COD va BOD co mdi twong quan nhat dinh véi nhau. Vi viy khi
thict lap duoc mdi quan hé trong quan nay ¢ ihé sir dung phép do COD d¢ van hanh v
ki¢m sodt hoat ddng cua xs,a nha mdy xit Iy nuée thit. Hién pay trén thi trudmg di ¢o ban
cic miy phidn tich COD nhdnh (COD Reactor).

Ngodi cdc chi s6 COD vi BOD ngutri ta con ding mot vai chi s6 khie dé¢ do him
hremg ¢de chat hivu co lronL nude nhy téng cacbon hifu co TOC (Total Organic Cacbon) va
nhu ¢ oxy theo 1y thuyél ThOD (Theoretical Oxygen Demand). TOC chi duge ding  khi
ham lremg ede chal hinu co rong nudce rat nho. con ThOD chinh 12 lugng oxy ¢an thict dé
oxy hod holn todn phin hifu cu trong chal thai thanh CO; va nude va chi ¢d thé tinh duge
Khi bi¢t cong thire hod hoe cda ede chat hitu co. Vi thanh phin cia nude thai rat phic tap
nen khong thé tinh duge nhu ciu oxy theo ly thuyét, Trong thue 1€ chi s6 pay 6 1hé tinh
gan diing trén ¢ sd chi s6 COD. Tir ¢ée phin tich trén cho 1a thay ludn ¢6 diy:

ThOD > COD > BOD . > BODs

1.3.5. Cdc chat dinh dudng
1.3.5.1. Ham lugng nite

Nitiy va photpho |4 nhilmg nguyeén (& chi yéu ¢an thi€t cho cdc sinh vat nguytn sinh va
thue vt phdt trién vi ehiing duoc bi¢t 16t nhu i nhing chdt dinh dudng hodc kich thich
sinh hoc. Nitg ¢6 thé (on tai & cée dang chy yéu sau :

Nito hitu cot (N-HC), nita amoniac {N-NH;). nitg nitrit (N-NO3), niwy niirat {N-NOw
vi N, wdo . Vinito [a nguyén to chinh xay dung 1€ bao (éng hop protein nén s0 ligu vé
chi tiéu mito sé ral ¢an thiét dé xde dinh kha nang c6 thé xdr [y mot loai mede hil ndo do
bing cdc qua trinh sinh hoc. Trong trutmg hop khong da nitd, ¢6 thé bé sung thém dé chat
(hii d6 tr& nén ¢6 khi nang xir 1y bing phuong phap sinh hoc.

Chi ti¢v ham luong pito trong nude ciing dige xem nhu {2 chat chi thi tinh trang ¢
shiém cila nude vi NH; 1w do 12 san phdm phan huy cdc chit chifa protein, nghia b & ditu
ki¢n hicu khi xdy ra qud trinh oxy hod theo trinh y saw

Oxy hdo

(1.18)

Protein NH, DIfrosomonas  No, nitrobocter NO;

Téng nitd la dng cdc ham lugng nito hilu co, N-NH.:. N-NO); vi N-NO,. Ham luong
nitor hitu ¢o duoe xie dinh bing phuong phdp Kindal (Kjcldahl). Téng nito Kindal 13 tdng
clla nita hite co vi nito amoniac. Chi tiéu N-NH; thuimg duoc xdce dinh bang phuong phap
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so miu heric chudn dé, con cdc chi tigu N-NO, va N-NO; duge xde dinh bing cic phuong
phip so miu.

Nito khong nhiing chi cé thé gay ra cdc van ¢ phi duémg, ma khi chi ticu N-NOy
trong nude ¢dp cho sinh hoat vuat qud 45 mg NOy/I ciing ¢6 thé gay ra mdi de doa nghiém
trong ddi véi sitc khde con ngudi. Mic db ban than nitrat khong phdi 12 chit nguy hicm.
Tuy nhicn, trong dudng rudt tré nhd thudng tim thay loai vi khudn ¢ thé chuyén hod nitrat
thanh nitrit. Nitrit ndy c6 di lge vdi hong cau trong mdu manh hon oxy, khi no thay the oxy
s€ 120 thanh methemoglobin, hop chit nay Khong the nhan oxy vi gdy ra bénh xunh xuo &
ré nho (methemogiobinemia), tham chi cé the gity (I vong.

1.3.5.2. Ham liwgng photpha

Ngdy nay ngudi ta quan am nhidu hon dén viée kiem soidl him lugng cie hop chit
photpho trong nude mat, trong nude thai sinh hoat va nuse thai cong nghigp thai vao ngutn
nude. Vi nguyén 18 nay 13 mot trong nhifng nguycn nhan chinh gay ra sy phdt trién "biing
nd" cila 1ho & mat & ngudn nude mit. Photpho rong nude va nude thai thudmg ton tai & cic
dang orthophotphat (PO,", HPQ,", H,PO, . H:PO,) hay polyphotphat [Nai(POz)el vi
photphat hiu co.

Orthophotphat cé theé xdc dinh bing phuong phdp so maw vai thude thr i NHMoO,
vit SnCls. con polyphotphat vi photphat hitu ¢ ¢én chuyén hod thanh orthophotphat qua
phin ting vai axit sau do xic dinh bang phuong phip so mau ndi ren.

Chi ticu photpho ¢6 ¥ nghia quan trong trong cip nude dé kiém sodt sy hinh thinh can
ri. @n mon vi xu 1y nude thidi bing cde phirong phip sinh hoc.
1.3.5.3. Him lirong sunfat

Ton sunfat thudng <6 trong nude ¢dp sinh hoat ciing nhy trong nude thai. Lau huynh
ciling 12 motl nguyén (8 ¢an thi€t cho qud trinh 16ng hop protein va dugc gidi phéng ra trong
qud trinh phan huy ching. Sunfat bi khir sinh hoc & digu ki¢n ky khi theo phan wg sau

R Vi khuin

Chalt hiu ¢ + S0,” ————> §* + H0 + CO; (1.19)
¥ ki

§+2H —— H;ST (1.20)

Khi H,S duoc giai phdng vao khong khi trén bé mat nude thii trong hé thong din. Mot
phidn khi ndy tich W 1ai cic hGc bé mit nhdm ciia Gng dan va ¢6 thé bi oxy hod sinh hoc
thanh H;80,. lam an mdn céc dng din. Mat khdc, khi HoS phat sinh mii kho chiu va doc
hai cho con nguin & noi xir 1y nudc thai.

Nudc udng ¢6 chira sunfal & ham lugng cao s& ¢é tac dong tay nhe ddi v ngudi.
Nhung nong do gidi han cha SO, trong nudc ¢ap cho sinh hoat kheng duge vuot qud 250



mg/fl, vi né ciing 12 nguyén nhan gay déng cin cing trong cdc ndi hoi va thiét bi trao ddi
nhiét.

1.3.6. Chi thj chét lugng vé vi sinh cla nuée

Nudc 1a mét phuang tién lan truygn cdc ngudn bénh va trong thyc t€ cic bénh lay lan
qua mdi ruimg nudc 1a nguyén nhén chinh gay ra bénh tat va b vong, nhat 13 & cdc nudc
dang phat trién. O céc mrée nay, bénh tat di am tn thal 16i 35% ticm nang sic lao dong.
Cdc tdc nhdn gdy b¢nh thudng dugc bai tiét ra trong phan clia ngudi bénh, bao gom céc
nhém chinh sau: cdc vi khudn, virut, dong vat don bao {protozoon - protozoa), giun ky sinh
(parasitic worms). Ba bénh do cdc vi khufin clia ngudn nudc thudng gdp nhat 12 sét thuong
hén (typhoid fever) do salmonelila typhosa gy ra; bénh 13 Chau A (Asiatic cholera) do vibro
comma gay ra va Iy khuidn que {Bacilary dysentery) do shigella dysenteriae gay ra. Cic
bénh nay thutmg thdy ¢ nhiing khu vuc ¢6 thai phan ngudi mot céch tity tién. Qua trinh lan
truyén bénh ¢4 thé truc 1i€p tr ngudi bénh, hay gidn ti€p qua con tring trung gian, hoic qua
thyc phdm va qua it dung nude bi nhidm bén.

Chil lugng vé mit vi sinh cla nude thudng duge biéu thi bing ndng 4o cia vi Khudn
chi thi - d6 1a nhimg vi khudn khong gay bénh vi v& nguyén tic d6 I1a nhém tryc Khudn
{coliform). Thong s6 dugc st dung réng rai nhit 14 chi s& coli.

Céc vi khudn dang tryc khufn dic irung gdm escherichia coli va fecal sireptococcl
(enterococet). Ching sdng trong dudng rudt cha ngudi va duge thii ra v6i s6 luong 16n
trong phén ngudi va cdc dong vat mdu néng khdc (trung binh khoiang 50 tiéu coliforms
trong 100 mi}. Nugc thai sinh hoat chua qua xit Iy thuémg chira trén 3 triéu coli/100 ml. Céc
tiéu chudn nude udng thudng dinh rd sy an toin v¢ sinh bing mot phuong phip xét nghi¢m
xdc dinh ma khong phdt hién ra & mie trung binh 13 khong vuot qui 1 coliform/100 ml.

Trong khio st chit lugng nudce, diéu cin thiét 12 phai xdc dinh s8 vi khudn coliform
dé xem ligu c6 dat ticu chudn hay khong. O day thudng sit dung k§ thuat lén men d¢é dém
dodn chimg, xdc nhan nhiing két qua duong va cic xét nghiém fecal coliform. K&t qua cla
phép phan tich nay duoc biéu thi nhy 13 s6 xdc sudt cao nhit MPN (Most Probale Number)
vl viéc d¢m ciic ket qua duong dya trén phan tich thdng ké cda cic bo dng nghiém trong
mat loat cdc ddy pha lodng. Theo dinh nghia MPN c¢6 Lién quan (6i mot thé tich miu biang
100 ml. Biéu d6 ¢ nghia la khi MPN = 10 titc 13 ¢6 10 coliforms trong 100 m! nudc.

Tuy tdng s6 coliform thudmg duoc si dung nhu mot chi s chét hrgng ciia nude vé mat
vé sinh, nhung & di2u kign khi hau nhiét d6i, tham s& nay chua cé day do ¥ nghia vé mat vé
sinh do nhilng nguyén nhan sau :

Thit nhdt 1a c6 rdt nhiéu loai vi khudn coliform ton tai ty nhien trong d4t, vi vay mat
d¢ cao cic vi khudn coliform ciia nudc o nhién gidu dinh dudng c6 thé khong c6 ¥ nghia
ve mil vé sinh.
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Thit hai G cdc vi khudn coliform ¢é xu hudng phéat tri€n trong nude tw nhién va tham
chi trong ci cac cong doan X 1§ nudc thai (trudc khi khir tring) trong diéu kién nhi¢t ddi.
Vi nhizu vi khudn ciia tr nhién c6 thé sinh trudng ¢ nhiét d cao, do d6 chiing thudng gay
nhiéu két qua phan tich 18ng s& coliform - 12 xét nghi¢m tién hanh & 35"C. Chinh vi vay &
dizu kien khi hiu nhiét ddi, dua vao s& fitu ve 18ng s6 coliform dé dan d¢n nhiing két luan
sai. D& khic phuc digu nay, ngudi ta da sir dung ci chi s8 fecal coliform lam mat chi s
chat lugng clia nudc vE mat vé sinf. Ky thudt xdc dinh s6 fecal coliform ciing wong ty nhu
d6i véi xdc dinh tdng s8 coliform, chi khic o ché qué trinh 1 duge 1én hanh & nhiét do cao
hon 44.,5'C.

Ngoai vi khudn fecal coliform, fecal streptococct (dién hinh la streptococeus laccalis),
clostridia (dién hinh 12 clostridium perfringens), pseudomonas aeruginosa v mol 6 lodi
cia lactobacilli thudmg xuyén ¢6 mat trong dudng rudt cha ngudi. Vi vay, doi khi ching
cing duge sir dung lam cic vi khudn chi thi. Dang ti€c 1a 14t ca céc vi khuén chi thi trén
ciing ton tai trong phan dong vat va ditu nay dé tao nén sy 1am 13n vé ngudn goc nhiém bdn
do phin cua ngudi hay dong vat Pé giai quyét vin d@ nay, ngudi ta thyong xét nghiém
fecal streptococci (FS) ciing véi 6 fecal coliform (FC). Vi 1y s6 FC/FS rong phin ngudi
thudng bang 4,4 trong khi d6 trong phan dong vat ty s6 nay nho hon 1. Do dé, cd thé can
e vio ty s6 FC/FS dé xdc dinh nguon goc sy nhiém bdn 13 do phin ngudi hay dong vau
Nhung néu ty sd d6 nim trong khoang 1 dén 2 thi khong thé két luin mot cich chic chin
duoc. Biét duoe ngudn goc cla sy nhiém ban 1a budc co ban trong qué trinh dua ra cdc bién
phép quan Ly chat lugng nudc.

1.3.7. Céc téac nhan déc hai vés cdc hgp chét lién quan vé mat sinh théi
1.3.7.1. Trihalogenmetan (THM)

Trihalogenmetan dugc tao thanh khi cdc nguyén t& hod hoc trong nhém halogen (clo,
brom, iod) tic dung véi cic hgp chét hiru co. Trong xu Iy nude va nudce thdi, diée quan 1am
chii yéu déi véi THM ki cloroform (CHCly), bromodiclometan, cloredibromometan vi
bromoform (CHBr3).

Ngudi ta nghi ngé rang cic THM la nguyén nhan gay ung thu. Clo st dung dé khi
tring nudc va nudc thai ¢d thé 1d¢ dung vdi mot s6 hop chdt hifu co tao thanh cac
hydrocacbon hod, nhimg hgp chét nay cing ¢6 thé gay ung thw. Chinh vi 1y do nay ma
nhidu su lya chon cc chat khdc nhau lam chat khir rong thay thé clo da duoc nghién cdu ty
mi va 4p dung (Drinking Water Research Division, 1981).

1.3.7.2. Cdc hop chit hitu co

Qud trinh cong nghiép héa va phdt trién cong nghe 43 din dén 6 lugng cdc hop chét
hitu co thai vio moi trudng ngay cang tang, Trong hau hét cic hop chit d6, ching ta con
biét rat {t vé tdc dong cba ching ddi v6i con ngudi. Vi dy, cac hop chift di dugc xidc dinh
ving h 16n 12 ngudn cung ¢ép nude cho khodng 2/3 dan s& Canada va hang triu dan My.
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Nhiéu cde hop chat nay duge bi¢t di gay ung thu cho dong vii. Hién nay hod chat duge bict
ki hom ca ¢o 18 13 dioxin. (3 Canada, ngudi ta ¢ thé phit hién ra ching trong nudc cip
trong vii phit. Gan diy dioxin dd phat hi¢n duge trong sita me o tinh Quebee, Canada.

Tuy nhién. ciing can thdy rdng trong thip ky vir qua, cic phuong phip phin tich
nhanh, tién 1i€n da ha thdp gidi han khim phé-téi thidu ctia nhigu hap chat.

1.3.7.3. Cdc kim loai ndang

Hiu hél cde kim loai nang ton tai trong nudc o dang ion. ching ¢6 npudn goe phit
sinh do cdc hoat dong clta con ngudi. Chiing c6 méi hén-guan do tinh déc hai céa ching
d6i véi cac vi sinh vat., va cudi cling 12 con ngudi. Cic chit nﬁy"g"()m asen. barl. cadmi.
crom. dong. chi. thuy ngan, niken, sclen. bac va kém. Chiing phdl sinh tlr nhitu nguon goc
khac nhau. ch yéu 1a do cdc hoat déng cong nghi¢p. Vidu, kém do cie nhd mdy son, muc
in; thuy ngan v kém do thudc trir sau.v.v... Do ching khéng phin ra nén cdc kim loai ning
tich tu trong céc chudi thic an cla h¢ sinh thdi. Qud trinh nay bél dau v6i nong do thip cha
céc kim loai nang ton tai trong nudc hode can ling. rdi sau do duoc tich t nhanh trong cdc
thue val va dong vat séng dudi nude. Tiep dén cdc sinh vat khic st dung cdce thue, dong vit
nay 1am thie an trong chudi thic an din dén nong do cac Kim loai nang duge tich ta trong
¢o thé sinh vat trd nén cao hon. Cudi cing dén sinh vt bac cao nhél trong chudi thie n,
nong do kim loai nang du lon dé gay ra doc hai. Trudng hop nhiém ddc hang loal diu 1én
trong lich sir hién dai 13 b¢nh Minamata xay ra nam 1950 & Nhit, do ngu din & viing vinh
Minamata di an phai cd c6 chia ham lugng thuy ngan cao do mot nha mdy nhwa thai vao
vinh,

1.3.7.4. Cdc hoa chdt bdo vé thue vdt (Pesticides)

Cac hda chit bio vé thuc vat bao gom: thudc trir sdu (insccticides). thude trlr niamn
(fungicides), thudc diét co (herbicides) va thude diét tdo (algicides). Mac diu vay. rong
thue (¢ thuat ngit héa chit bao vé thuc vat van thuong duge hiéu va goi 1a thudc trir sau.

Thuée trir sau gom ¢6 cde hydrocacbon clo hod nhu eldrin, clordanc, hop chit DDT,
dieldrin, heptaclo, metoxyclo, toxaphene, hexachlorobenzen (BCH). Cac photphat hitu co
nhu  diazinon, malathion, parathion ... Thude diét c¢o gom cacbamat (Carbyl); cic
hydrocacbon clo hod: 2,4 - D, 1,35 - T, Silvex. Thudc diét ndm gom dong sunfat, ferbam,
ziram. Thudc diét tao chi yéu 1a cic hop chit dong.

R4t nhieu loai thudc trir sdu trude diy nhur DDT. toxaphenc va dieldrin 1a thude cdc
hop chil hydrocacbon clo hod. Chiing 12 nhiing hop chat bén trong moi trudng ty nhién va
twong tr nhu cdc kim loai nang chiing tich w trong cdc chudi thitc an cila hé sinh thdi. Cdc
nhuyén thé an bang cdch loc mot lugng nude 1on da cho thay ching chira mét ham lugng
DDT cao hon trong méi trudng nude xung quanh hang trig¢u [an. San lugng DDT 161 nhitng
nam 60 khoang 100 000 tdn / nam. Do thdi gian ban phan cia DDT ¢6 thé 5 20 nam, vi
vay mac du trén thye 1€ thuse DDT di bi cdm st dung @ nhigu nudc nhung mot luong ldn
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thudc nay sé vin cdn trong moi trudng nhitu nam ve sau. Trong lic do ¢o cdc dau hi¢u cho
thdy cdc hé sinh thdi duoc phuc hoi khi khong sir dung thém thudc DDT nita vao cdc hé
sinh thdi d6. Vi du, s6 lwong céc leai chim 0 My da tang I¢n dang k& tir khi & diy ngudi
ngimg st dung thudce trir sau DDT.

Cic thude tnit sau photphat hifu co phéan ri nhanh hon rat nhi¢u nhung gid thanh lai
dat hon.

Tir dau nhimg nam 50, d ¢6 nhimg nghién ciu bat dau xdc dinh bdn chit coa cic vin
de chit luong nude do cdc thude bao v thue vat gly ra. Nude tr cic vung Jdil canh tic
néng nghiép di 1A mot ngudn chinh gy ra su nhiém bdn thudce trir siw o mite thip doi vai
nudc mat,

1.4. NUGC THAI SINH HOAT

Lugng nudc thai sinh hoat dao dong trong pharm vi rit tdm. wy thudce vio mie song vi
cdc théi quen cla ngudi dan, cd thé uée tinh bing 80% luong mrde dugc cap. GMy va
Canada 13 noi ¢é nhu cau cip nudc Ion nén luwong nude thai thudmg 16 200 - 400
I/ngudingly (s0 tieu 1979). Gitia lugng nudc thii va i trong chal thai clia ching biéu thi
bing cdc chit ldng hodc BOD; 6 mdt méi tuong quan nhdt dinh. Tai trong chat thai trung
binh tinh theo diu ngudi & dide kien cta Dic v6i nhu cau cdp nude 150 I/nguoingay, duge
trinh bay trong bang 1.5,

Dic trung cha nirGe thai sinh heat 12 thuong chifa nhigu tap chat khdc nhau, trong dé
khoang 52% la cdc chat hitu co, 48% la cdc chat v& co v mot s6 1on vi sinh vat. Phian 16n
céc vi sinh vt trong nudc thai thuong & dang cée virut va vi khuin gdy bénh nhu 14, ly,
thuong han.... Dong thdi trong nudc thai cing chifa cdc vi khudn khong <6 hai ¢6 tdc dung
phan huy cdc chat thii. Bing 1.6 phan loai mic d6 6 nhiém theo thanh phin hod hoc dicn
hinh ctia nudce thai sinh hoat.

Bang 1.5. Tai frong chdt thdi frung binh mot ngay tinh theo ddu ngudi (3)

Téng chéit thai, Chat thdl hiu co, Chiit thai vd ¢a,
Céc chat g/ngudi. ngay o/ngudi. ngdy a/ngudi. ngdy
18ng lugng chat thdi 190 110 80
Céc chat tan 100 50 50
Cac chét khdng tan o0 60 30
Chét iéng &0 40 20
Chét khéng 1dang 30 20 10
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Bang 1.6. Thanh phan nudc théi sinh hogt phéan tich theo cdc phuong phép

cua APHA (3)

Céc chét . Mic db & nhidm
nang frung binh thap
Téng chdt ran, mg/l 1000 500 200
- Chét rdn hod tan. mg/t 700 350 120
- Chét rdn khéng tan, mg/! 300 © 150 8
Téng chdt rén la ling, mg/ 00 350 120
Chat rdén iéng mi/l 12 8 4
BODs, mg/l 300 200 100
Cuxy hoa tan, mg/l it 0 [0
Tdng nite, mg/l 85 20 25
Nito hdu co. mg/! a5 20 10
Nits amoniac 50 30 15
Nitg NOo, mg/l 0.1 0.05 o
Nitg NOa, mg/l 0.4 0.20 0.1
Clorua, mgfi 175 100 15
Dé kigm, mg CaCOs/l 200 100G 50
Chét béo. mg/l 40 20 0
Téng photpho (theo P), mg/l 8

Nudc thai sinh hoat c6 thanh phin véi cdc gid tri dién hinh nhu sau: COD = 500 mg/l;
BOD; = 250 mg/l; 8S = 220 mg/l; photpho = 8 mg/l; nitd NH; va nito hiu co = 40 mg/l;

pH = 6.8, TS =720 mg/l.

Nhu viy nudc thai sinh hoat ¢6 ham luong céc chit dinh dudng kbd cao, doi kin vuot
¢d yéu ciu cho qud trinh xir 1 sinh hoc. Thong thudmg ¢4c qud tsinh xi ly sinh hoc can cic
chit dinh dudng theo ty 1¢ sau: BODs: N: P=100:5:1 (nghia 14 100 mg/l BODs, 5 mg/l
N va | mg/l P). Mai tinh chit dac trung nira cia nudc thdi sinh hoat 1a khong phai tat cd cdc
chét hitu co déu cé thé bi phan huy bdi cdc vi sinh vat va khoing 20 dén 40% BOD thodt ra

khoi cic gud trinh xir ly sinh hoc ciing véi bin.
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1.5. NUSC THA1 CONG NGHIEP

Trong ¢cong nghiép, nudc duoc sir dung nhu 14 mot loai nguyén liéu thd, hodc phuong
tién san xuft (nudc cho cée qud trinh) va phic vu cho cdc myc dich truy2n nhiét. Nudc cap
cho sdn xust ¢6 thé 14y tr mang cdp nuéc sinh hoat chung hodc 14y truc tiép tix ngudn nudc
ngim hay nudc mdt néu xi nghiép c6 he thong xir Iy nude rieng. Nhu clu vé cdp nudc va
Irong nudc thai rong san xudt phy thude vae ahizu yéu t6. Laru luong nude thai coa cde xi
nghiép cong nghiép duoc xdc dinh chil yéu bdi dac tinh san phidm duge san xuft.

Bang 1.7. Nhu c&iu c8p nuéc va luu lugng nudc thai frong mot s8 ngdnh
céng nghiép (3)

Nhu B L 1 Nhu c8u cép nudc
Ngdanh cong nghiép Tinh cho . @ 3 tinh trén mgt céng
cdp nudc nude thai 3
nhén, m"/nam
Sain xudt bia 11 bia 24 it 565 lit 1000
Tinh ché& dudng Metedi | 10:20m® 10+20 m° 10 000
dudng
Sé&n xudt bo sta 1T, s0a 5+ 61t 5+6 it $00
Sén xudt xd phéng va - - - 300
chdt 18y ric
San xudt nude khodng - - - 450
vd1 nuge chanh
Nha méy d& hdp rau T. sdn - 45415 105
qua phém
Gidy
Gldy tréng 11 300 m’ - .
Gidy khong tdy béng | 17 200 m* - .
Gidy téy Tréng 1T 500+550 - 20 000
m?
Det
Sgi nhén fao 17, sén 150+200 100 m3 45007500
phdm m*

Xia nghlép téy tréng 1T. 50l - 1000+-4000 m° -
Sqi bdng - 120
Dugc - 34
Hoda chat - - 1600
Xi mdang - - 1200 = 2500
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Ngoai ra, trinh d6 cong nghé sdn xudt (lac hau hay hién dai) va khoi luong san xuit
(nang sudt) cha xi nghiép cling c6 ¥ nghia quan trong. Luu lyong tinh cho mot don vi sin
pham c6 thé rdt khic nhau. Luu lugng mide thai san xudt lai dao dong rat lém. Bdi vay cic
s& ligu néu trong cdc tai ligu thudng khong én dinh va & nhiéu xi nghiép lai c6 kha ning Lt
kiém lugng nudc cdp do sit dung he thdng wan hoan nudc trong san xudl. Trong ting
trudmg hop cu thé, can 16 chic tinh todn va khao sat luomg nude thai. ¢ nhitng nhi mdy
khong sir dung wan hoan nude thai thi lwong nude thai usce tinh biing 85+95% nudc duge
cdp. Bang 1.7 cung cip mot 56 s6 liéu so bo cho thdy miic dao dong lén vé luu lugng don vi
nudc thai trén mot don vi san pham.

Thanh phan nude thai sén xudt rit da dang, tham chi ngay trong mot nginh cong
nghiép, sd liéu cling o thé thay déi ddng ké do miic do hean thién cha cong nghé san xudl
hoac digu kién moéi truomg. Trong timg truong hop cu thé. can sir dung cic ngudn tai liéu
thich hop. Can ¢ vao thanh phin va khéi lugng nude thii ma lita chon cong nghé va cic ky
thuat xir 1y. Bang 1.8 cung cdp mdt s6 sO lign vé thanh phan nudt thii coa mot s6 nganh
cong nghiép.

Bang 1.8. Tinh chét dac trung cda nude thai mét 56 nganh cang nghiép (5)

BODs, mg;‘l 1000 1400 1500 2300
P e o e e
Téng chét rén. mg/| 1600 3300 8000 300
Chét rém o lang, Mgt 1 300 1000 00 1200

Nitg. mgNA 50 150 30 O
Photpho. mgP/l T2 16 5 p

Nhiat 66, °C 2 58 - ) e

D&u ma, mg/l - 500 i
Clorua, mg/l| . o i P
Phenol. mg/l - . j 120

N6i chung nudc thii tir cdc nha mdy ché bi€n thyc phim ¢6 ham luong nito vh
photpho ¢0 cho qud trinh xi¥ 1y sinh hoc, rong khi d6 haim luong cdc chit dinh dudng nay
trong nude thai cia cdc nganh san xudt khdc lai qud thdp so vé nhu ciu phdt trién cla vi
sinh vat. Ngoai ra nudc thdi & cdc nha mdy hed chal con thudng chira mot sS chat doc can
duoc xir 1§ so bo dé khix cdc doc 16 46 trude khi thai vao hé thang nude thai khu vyc.

Trong trudng hop xur iy chung, cdc chat thai cong nghiép bidu thi huu luong va khoi
luong BOD qua sd dan tuong duong. Bang 1.9 ¢cho mdt s8 vi du V& su qui ddi nay.
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Bang 1.9. Tuong quan chét thai san xudt vai chat thdi sinh hoat do s6 dan -
tuong duong thdira

Ngdnh san xudt Tinh cho sén xudt 58 dén tuong duong
Nhéi mdy s0a (khdng sén xudt phomat) 100§ sticy 30-80
Lo md 1bo=25Ign 70 - 200
1000 kg thit 150 - 450
Nha m&y bia 1000 | big 150 - 400
Nhéa mdy san xudt tinh bat 1T ngd 500 - 1000
Nha may da 17T da - {000 - 4000
Nha mdy ché bign len 1Tlen 2000 - 5000
Phan xudng tdy 17s5dn phdm 1000 - 4000
Nha méy nhudm ¢d thudc nhudm chua 1T vt ligéu 2000 - 3000
Iuu huimh
Nha may gict 1T vl gicit 370- 1000
Sy rd i dau khodng 17 dau 12000

1.6. NUGC THAI DO THI

Tinh gin ding, nudc thai do th thudng gom Khodng 50 % ta nudc thai sinh hoat, 14%
Ih cde loai nude thadm va 36 % la nude thai san xuft. Cling ¢an hwu ¥ riing, nhu ciu cdp nudc
va nude thdi do 1hi & cdc nudc cong nghiép phdt wi€n cao hon rdt nhigu so véi cic nudc
dang phét trién (bang 1.10).

Liu lvong nude thai do thi phu thude rdt nhigu vao didu kién khi hiu va cdc tinh chat
dac uung cha thanh pho. Khoang 65 dén 85 % luong nudc cidp cho mot ngudi tr& thanh
nudc thai. Luu lugng va him lugng cdc chdt thai cla nude 1hai do thi thudmg dao dong
trong pham vi rdt lén nhu minh hoa trén hinh 1.7. Luu luong nudce thai cda céc thanh pha
nho bién dong tir gid tri nhd nhit bang 20% Qs dén gid tri 16n nhét bing 250% Qr, con
dd1 véi cic thanh phd (0n su dao dong dé tir 5O % Qg dén 200 % Qe Liru lvong nude thai
[6n nha! trong ngay vao lic 10 - 12 gid rwa va thap nhit vao khoang 5 gior sing. Ham
lwong BOD va chat ran lo limg ¢6 dang dudng cong gan gidng nhy dudng cong hru luong Q
I/s).
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Liru lugng va tinh chit nudc thii d6 thi con thay doi theo mua, gilta ngdy lam viéc va
ngay nghi trong tuln cling ¢in duge tinh dén khi ddnh gid sy bién dong luu lugng va nong
d6 chét gay 6 nhidm.

Bang 1.10. MUc sU dung nudc & mot s6 dé thi rén thé gidi (3)

Nuéc Pia danh N&m Mdc tiéu ding I/ngudi.ngay
Phd&in Lan | Hensinki 1963 | Trung binh 360
Phép Khu vyc ndng thdn 1963 | Trung binh 126

Thanh phd . 245

Nauy Cslo 1963 | T8ng tiédu ding trung binh 580
Ri&ng sdn xudt cdng nghiép 230

Ao Vién 1969 | Téng tiéu dung trung binh 313
Lén nhét 416

Thuy Dign ! Stockhelm 1961 | Tiéu dang Ién nhét 422
Trung binh I 337

Trong sinh hogt 198

Céng nghidép 102

Cho ¢dc nhu cdu khac 37

Basel 1968 | Trung binh . 720

Thuy S Zurich 1961 Trung binh 420
My  |Los Angeles 1960 | Tungbinh . 630
Chicage _ 1960 | Trung binh 875

1.7. ANH HUGNG CUA NUGC THAI A1 vOI CAC NGUON
TIEP NHAN NUGC

1.7.1. Sy & nhiém nuéc séng

Ngudi ta thudmg sir dung céc dong song d€ pha lodng nude thii. Thy thude vao kha
nang tr lam sach cfia ddng song, nghia 13 khi ning dong hod cdc chat thai mi dong song cé
 thé phuc hoi lai chdt lirong ban diu cia né. Kha ndng ndy duoc xdc dinh bdi cdc tinh chat
dic trung cia dong song, ké ca didu kign khi hau.

Qui trinh ty 1am sach cAc chat thii hod hoc hoan toan phy thudc vao lwu tée cia dong
song. Trong qud trinh di chuyén xuéng ha lwu, ndng d9 céc chdt ndy giam r&t nhanh do
lugng nudc trong luu vye chdy vio song tang lén. C6 nhidu hod chéit phan Wing va tiéu tdn
do héip thu hodc phan rd sinh hoc. Cac vi khudn trong nudc thai sinh hoat bi gidm ve 6
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fuomg do pha lodng, trude 1€t do digu Kién moi trudng khong thudn laicho sy phit trién clia
ching nhur thi€u dinh dudng, tic dong cBa nhiét dé va quan hé cua cic sinh vat trong chudi
thitc dn.

Ving tron nude thal vai nude song 1 viing khong thé rdnh khéi bi 6 nhidm. Vi ving
nay c6 1hé tao nén mdt viing ngan chan sy di chuyén clia c& vi cdc sinh vat song dudi nude
nén can dugc gidi han ¢ mfc t6i thiéu. N&u nhu trén cing mot dong song ¢6 mot 56 diém
thai gan nhau thi viing tron ndy can duge bd tri ndm doc theo cing mot phia tao cho cic
sinh vAt séng dudi nude mot dong di chuyén lién e & phia bir d6i dign.

Nong do cha chal gay 6 nhiém sau khi rdén nude hidi v6i nude song ¢6 th¢ tinh theo
cong thire (1.21):

) CI'QI. +C2.Q2
Q,+Q,

(1-20

trong do:
C - ndng do chdt & nhidm trong dong song tai diém thii;
Q. - luu lugng dong sdng;
" Cy - ndng do cla chat gay & nhiém trong dong Qi
)5 - luu lugng cua nudce thii xa vio séng;
C, - nong 6 chét 6 nhiém trong dong nudc thai Q.
1.7.1.1. Su 6 nhiém do cdc chdt hitu co

Rit nhigu chét thii trong mrde thai sinh hoat va cong nghi¢p chifa cdc chét hiru co khi
bi vi sinh vat phan huy [Am gidm ndng d6 oxy hod tan ¢la mude song. Khi nong do oxy hod
tan gidm xudng dudi 4 hode 5 mg/l, cdc loai thiy sinh bt déu giam. Vi vay chi s6 nong do
oxy hoa tan 1 mét chi s6 quan trong nhét dé dénh gid chat lwong nudc song.

Téc do qué trinh &n dinh sinh hoc 13 ham s clia thoi gian va nhiét d6. Toc do loai oxy
s& 1ang khi nhiét do tang. Nudc song duge b6 sung oxy trudec hét la do qué trinh hdp thu
oxy tir khong khi. Nhur vy cdc yéu 16 chi phoi qui trinh W lam sach cia mot dong song déi
vdi céc chal thai hitu co s¢ 1a luu lugng dong chay, thot gian chay xudi, nhiét dé nudc, qud
trinh 141 sinh oxy biang hap thy.

Mot dbng song bi nhiém bén do cdc chit hits co duge chia thanh bén ving theo dong
chay nhur trén hinh 1.8. Ving ngay sau diém thai la viing phan ra. 3 day nong do oxy hoa
tan gidm rdt nhanh do cdc vi khudn da st dung d€ phan huy cdc hop chét hitu co trong chat
thai. Ti€p dén 12 viing phan huy manh cdc chal hifu co, ndng dé oxy hod tun gidm i mac
thdp nhil. Trong viing ndy thudng xiy ra ca qud trinh phan huy ky khi bin & ddy song, phit
sinh mui hoi théi. Day 1a moi trudmg khong thudn lgi che céde dong vt bac cao nhu cd sinh
séng. Nguoe lai, vi khufin va ndm phat tri€n manh nhd sy phan huy cdc hop chal hitu cof
1am gidm BOD va tang ham lvong amoniac. O viing tai sinh, 18¢ d6 hdp thu oxy 16n hon téc
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do st dung oxy nén noéng dé oxy hoa tan tang dan, $ day amoniac ducc céc vi sinh vat
nitrat hod, Céc loai gidp xdc va cdc loai cd ¢4 kha nang chiu dyng.v.v... 1di xudt hién va tao
phit trién manh do ham lurong ciéc chat dinh dudng vo co tir qia trinh phan huy cdc chat
hifu co tang lén., Viing cudi cing 1A viing nuée sach. Nong do oxy hoa tan due phuc hoi trg
lai bling mitc ban diu, cdn chit hitu co hidu nhu di by phan huy kel Méi trudng nude ¢ day
dim bio cho su sdng binh thudng cla cdc loal thuc vat v dong vil.

X& chat théi Ving Ving phan | Vang Vang
hiu co phanra | hiy manh T & sinh nuéc sach
W
DO d&u

3 -

. Plucng cong
Sulogi oxy |
# N Ay nbng dé oxy /
k,hl kr'éng \\ hod tan Bé sUNg OXy
c6 bé sung P \/ :

oxy | ~

— ——

Nitrat
BOD ddiu
| NOy ddu_ T
______h______————-
Vi khudn R '
& L~ T~
va ndm P ——
-~
-~
Tdo -
Y /// \

Thdi gion hodic khéang cach ——

Hinh 1.8. Anh hudng cla 6 nhiém do cac chdt hilu ¢ téi chdt lugng ddng séng
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1.7.1.2. Biéu thirc dudmg cong nong do oxy hod tan

C6 rit nhigu yé&u 13 4nh hudng 16i ndng do oxy hod tan trong nudc séng nhir lugng cac
chat thii st dung oxy, qud trinh quang hop clia thye vét, qué trinh hé hép cla cdc lohi thity
sinh séng trong dé, sy bd sung oxy do cdc nhdnh séng hod nhap vao va qua trinh hip thu
oxy tir khi quyén.v.v... Thiét 1ap mot mé hinh chinh x4c mé t anh hudng cla tt ¢ cic yéu
18 trén vA m6i twong téc gitta ching 13 mot viée vo ciing khé khin, vi v@y cdc mo hinh deu
chi mang tinh gan ding.

Mo hinh don gidn nhit v& cic ngudbn oxy trong audc song tip trung vao hai qud trinh
chinh: khir oxy bdi cdc vi sinh vat trong qué trinh phan huy sinh hoc va bd sung oxy vao
nuée théng qua qud tinh hap thy tir khong khi. Trong mé hinh ndy ngudi ta gia thigt rang:

1. Nuéc thii dugc thai lién tyc vio song tai mot dia di€m cho trude. '
2. Nudc séng va nude thai cing chay xuoi dong va dugc tron déu tai tt ¢4 mit cdt ngang
cva dong song.

3, Khong ¢6 s khugch tén chat thai theo hudng dong chay, nghia 1a ddng chay 1a dong
ddy. )

Gia thiét (8¢ do loai oxy tai bt k¥ vi tri ndo trén séng déu ty 1& v6i BOD con lai tai
didm dé, conghiala: _

Toc d6 loai oxy =- k'1.L, _ (1.22)
trong dd
k' - hing s6 toc do loai oxy (1/ngay), phu thudc vao loai chat thai phan hay, T"...
L, - BOD con lai sau t ngay tinh tir thési diém chét thdi d6 thai vao song, mg/l.
Dt bidu thite (1.12) vao (1.22) tacé:

Téc do logi oxy = K'1.Lo.€ | (1.23)
trong d6 Ly 1a BOD dng ciia pha cacbon, mg/l.

Gia thiét t6c do bd sung oxy ty 1& véi hiéu s& giita ndng d6 bio hod oxy hoa tan
(DO*) va ndng dd thyc cla oxy hod tan tai vi tri da cho (DO), ¢ nghia la:
Tdc d6 bo sung axy = kD . (1.24)
trong d6 :
k'; - hiing s6 8¢ 4o bd sung oxy, 1/ngdy;
D - nong do oxy thiéu hut tai thai diém t bat ky
D= (DO* - DO}
Hing s6 Kk phu thuge rdt nhigu vao didu kién cy thé ciia ddng song. Mot dong song
(hodc hd nudc) nong, chay nhanh sé ¢6 hing s§ toc do bd sung oxy cao hon moét dong song
(hoac ho nudc) chdy cham. Gi4 i K'; duge xde dinh qua nghién citu dong chdy cila song
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biing phuong phdp ddnh d&u. Trong tridng hgp khong thé nghién ctu khao sdt duge c6 thé
tinh theo c6ng thifc téng qudt sau:

3 9.U”2 {(1 037’)(1‘—20) ]1!2

k'Z H:!."z

(1.25)

trong d6 :
k'; - hing s& t6¢ do bd sung oxy, l/ngay;
U- van téc trung binh cda dong séng, m/s;
H - chi®u sau trung binh clra song, m;
T - nhiét do ctta nurde, °C.
Mot s5 gid tri dién hinh ciia k'; dugc cho trong bang 1.11. Hang s6 tdc do bé sung oxy
& céc nhiét do khéc c6 thé tinh theo cong thic (1.14) v6i heé s6 nhiet do 6 = 1,024.

Bang 1.11. Mot s& gid tri didn hinh cla k2 & 20°C cho mat s& ngudn nudc
{(Vesiind P.A, Peirce J.J, Weiner R.F, 1988)

. Ngudn nudc Khodng glé trl clia k'z & 20°C
Cac hé nuéc nhé cd xody hguge 0.10-0.23
Dang séng chéy chéim va cdc hd nudc 18n 023 -0.35
S6ng ko cb 18 Gé chdy thép 0.35- 046
$8ng lén ¢6 8¢ dd chdy binh thudng 0.46 - 0,65
Cac séng chdy nhanh 0465-1.15
S6ng chdy xody =>1.15

Cic qué trinh loai oxy vA bé sung oxy 12 cﬁb qué trinh xdy ra dong thoi trén mot dong
song. VI vay khi k&t hop hai biéu thic (1.23) va (1.24) cho ta biéu thitc biéu thi t6c d6 tang
nong do oxy thiéu hut: '

'dH[l')- = k‘] .Loe_klt - k'z .D . {1'26]

Giai phuorig trinh (1.26) ta nhan duoc:
p= Xl o _gkaty, poe st (127)
k'5-k',
D, - nong do oxy thiéu hut ban diu tai diém trén nude thai vao nudc song.

Biéu thic (1.27) duoc goi la biéu thic nong do oxy hoa tan cla Streeter - Phelp
(1925). Trong biéu thitc ndy t 1 khodng thoi gian ddng hén hop chél thai va nude song di
chuyén tir diém thai cé x = 0, t = 016i vi tri khao sdt. .
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Trong trugmg hop k'; = k' s€ cd:
D= Li+Dye " (1.28)
Néu dong song cd 1€t dién mat cdt ngang khong ddi, 16c do dong chday U va khoidng
céch tir diém thai té1 diém khao sdt 1a x = Uit, Khi d6 biéu thiic (1.27) ¢6 the viét nhy sau:
k.L,

P (e Ve Y+ Due b ‘
k3~k1( 3] {1.29}

Y kax Kyx

D=

Hitu s¢ gita nong do oxy bao hod DO* vai nong do oxy thi€u hut tinh theo cong thic
(1.27) hoac (1.29) 13 ndng do oxy hod tan i cdc diém khao sét, la ham s6 cta théd gian vi
khoang cich xuoi dong. B0 thi cla ham s6 ndy duge trinh bay trén hinh 1.9. Vi i (hoac
thani diém) tai d6 nong dé oxy hod tan dat gid tri nhd nhat goi 1a diém 161 han. Tai diém nay
téc do toai oxy bing tdc d6 b6 sung oxy vi sau diém d6 luong oxy bé sung vugt qua luong
oxy da bi sir dung. dan dan dong song tdi sinh va dat ndng do oxy hod tan ban dau cia no.

¥t chet thél hiu co vanidc.u ———>

—— - %__
x=0"
t=0

N&ng dd oxy hda fan (DO)

N&ng ds oxy
e Nung ot OXY T TRIRPTPERRsRpeY
thigu hyt dau DO

!

pidm 181 han

DO min

xin oG tin __—-——)h
Thai gian hodc khodng céich xudi dong
Hinh 1.9. Budng cong ndng dd oxy hod tan theo Streeter - Phelp

Vi trf cha diém 16i han ¢6 tam quan trong trong gidm sét chdt luong nude song, vi tai
vi tr{ d6 dong song & trang thdi xdu nhé’l.'Diém 161 han duge iinh theo cong thifc sau:
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N {k'l [1—D”(kl‘_klz)ﬂ (1.30)

kT-k7 |k, k'y Ly

1rong do ty, 13 thoi gian t6i han, 12 khodng thoi gian di chuyén ctia déng chét thai & diem
nong do oxy hodt 1an & mitc thp nhét tinh theo ngay.

Anh huong ctia nhigt do (i duimg cong ndong do oxy hoa lan 14 dac biét gquan trong vi
khi nhiet do tang, t6c 4o loai oxy s& tang trong khi d6 do hod tan oxy fai gidm, din dén dat
- 161 diém gidi han sém hon. Ngodi nhing y& 16 chinh nhu di xét khi mo ta mit cat clta mol
dong song ¢an tinh dén 141 cd nhing y&u 16 di néu & trén. Sau khi xdc dinh kha nang tong
hop cha mot dong song bing kiém tra lai cdc y&éu t6 wr lam sach, ta cé t thé du dodn i trong
chil thai & nhiing dicu kién thuy hoc khdc nhau ma dong song co the chiu dung.

1.7.2. Anh huéng cla & nhiém dén nuéc hd

- Anh huoéng cba st 6 nhiém déi v6i nude ho khic voi anh huong caa & nhiém dér véi
nuéc song ve mot s& khia canh. Yéu 16 quan trong nhél ¢an duge dé cap rong dam ho hoc
{Limnology) 13 dnh sdng va nhiél do.

- Anh sang chinh 13 ngudn nang lugng trong cic phan Gng quang hop. Vi vay su xuytn
(hdu cia 4nh sdng vAo nude hd c6 vai trd vo cling quan trong. SIf Xuyen thiu cta dnh sang
ndy theo harn sd logarit. Vi du, & do siw 0,3048 m, dnh sing <6 cudng do 1, = 10000
footcandles, & 0.6066 m chi con 1, = 1000 footcandles, ¢ 0,9144 mthi Iz = 100 footcandles
vi & do sau 1,2192 m chi con Iy = 10 footcandles.

Nhu vay phan (ing quang hop chi dién ra & 16p nudic nhat dinh gin mat thodng,

Nhiét do ¢6 anh hudng rit 16n d6i véi dbi song clha mot ho. Do nhimg tinh chat dac bi¢t cua
nude nhu p, C, nén 120 ra su phan fang va dén nhiét kém nhimg giit nhiét ral 16t. Nhigt do
¢0a nude 1o dao dong rdt manh theo mita nhy mé ta & hinh 1.10a va diém udn cua dudng
cong goi la diém thay ddi dot ngdt nhiét do nude.

Khi thvi 1iét lanh, [6p nude phia trén bat dau lanh s nén ning han vi chim xudng

dudi tao thanh sy doi luwu trong ho L& sy roi nghich dao (fall mrnover). Hién tuong i"l}.:.hll..]"
ddo ciing thubng xdy ra trong mila xuan {spring turnover).

Cic phan ¢ng sinh héa trong ho tr nhién ¢6 thé minh hoa nhu trén hinh 1.10b. Dong
vio hd tir song s& cung cdp cho ho nguon C, P, N hoac sinh vat ning luong cao vh cdc hop
chilt nang lugng thap. Tio - thyc vat urdi néi {phytoplankton) sir dung ngudn nang luong -
4nh séng mat trdvi va cdc chdl dinh dudng C, N, P tong hop nén cdc hop chél nang Jugng cao
- Day a mét xich dau tién trong chudi thifc an trong Mo truong nudc ho.

Trong ho khong bi @ nhiém, viec bd sung C, P, N wong doi nho s& han ché nang suil
tao vA nang sudl toan bo hé sinh thai. Nhung khi C, P, N ¢dp vio ho vdi luong 16n va du
(hita so véi nhu cau s& din dén sy phat irién bing n6 khong kiém sodt duge cta ching va
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ngudi ta goi 1a su “né hoa clia nuée”. Hién tuong 6 nhiém nay cia hd do du thira cdc chét
dinh dudng gy ra goi 1a hién twgng phi dudng.

. rmuc déng mua xudn
Mt thodang v \I{'
: [
Day hd
o 0 4
nhiét @b, “C
ma hé mua thu
hvd v
Lopveng __ | _ N/ /
LOp QIUC __ g’ — Dlgm
| 7 Tnhist do thay
Aadi ddt ngdt
Ténjnuéc st
0 4 a 0 4
nhiét d&. “C
a}
S
s CO- - \ 0
/
O, | T [ 1A

Tao L|_;!T)¢ng Ve ndi ca

T
Xac chét, chat thdi cla
sinhlw:n

!

‘ Cac logl hitu co hda.tan ‘

0

Oy

b)

Hinh 1.10. M&i quan hé phy thudc dién hinh
gilia chigu séu vé nhist d trong hd (o) vdi so dd hé sinh théi hod (o)
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Nhu vay qud trinh phi dudng c6 lién quan truc 1i€p dén chudi thiic an trong mol
tnromg nuée. Chinh sy tich tu bin kng va cdc chit hitu co trong ho la nguyén nhédn gay ra
qué trinh nay. Qu4 trinh phi dudng ¢6 thé minh hoa tém tit nhy trén hinh 1.11. Mot ho e
thuomg dac trung bdi ham lugng chat dinh dudng trong nuée va nang suft thuc vat thdp
(oligotrophic). Do cdc dong chay khdc nhau ve ho mang theo cdc chét dinh dudng dan din
lam cho h% ¢6 muc dinh dudng trung binh (mezotrophic). Binh thudmg lurong thyc vit phit
trién can bing v&i lugng dong vat trong chudi thitc an va bi gi6i han bdi him lugng cédc
chét dinh dudng. Trai qua mot thdi gian, sy tich tu cdc manh hi co va biin di déy nhanh
sur phét trién cdc sinh vat dudi nu6e, ho trd nén giauv dinh dudng. Do cic chit rdn, bin ling
xubng ddy hd va sy phat trién manh ctia céc loai thuc vat ¢6 ré & ven b&y 1am cho hd nudc
ngiy cang tré nén nong hon va mit thodng bi thu hep dan. C& nhu thé, ho nude dan dan
chuyén thanh dam Ty rdi thanh dét kho.

Qu4 trinh phi dudng 13 mot qud trinh w nhién, ¢6 thé xdy ra trong hang nghin nim.
Tuy nhién, t6c do cha qud trinh nay cé thé ting nhanh chi trong vai thap ky do anh hudng
céc hoat dong cla con ngudi.

Nudc thai d6 thi, nudc thai san xust va nudc tir céc ving dat canh tdc.du thira phin
bén di 1am tang thém cdc chét dinh dudng, kich thich sy phdt trién ciia tdo va giam chat
lwong nuGe. Sy “phat trién bing nd" cla tao lam cho nudc wo nén dyc. Tao du thira chét
K&t thiinh khoi trdi ndi trén mat nude, khi phan hity phét sinh mii v 1am giam nong do oxy
hova tan trong nudc ho, anh hudng tryc tiép 16 ddi song clia mot s6 10di cd.

C6 nhidu y&u 18 kiém sodt qud trinh sinh trudng cba tao, bao gom anh sing, céc chit

dinh du@ng ... Litong 4nh sdng tio c6 thé nhan dugc s& lien quan 16 tinh trong subt cla
" nude ma do trong d6 lai 12 ham s6 clia mic dinh dudng. Tuy dnh séng |2 mot y&u 16 han
ché sinh trudng cha tio, song that khé c6 thé nghi duge cich kiém sodt d€ han ch& qud trinh
phi dudng. :

Cic chat dinh dudng d6i véi tio bao gom C, N, P, S, Ca, Mg, K, Na, Fe, Mn, Zn, Cu
v.v. Theo dinh luat t&i thiéu cta Liebig, cdch kiém sodt qud trinh phi dudng nhanh nhét 1a
* nhan dang dinh dudng gi6i han sinh tredng coa tao va giam nodng do clia chdt dinh dudng
d6. Phuang phép thuc tién duy nhat dé kiém sodt qué tinh phi dudng la tap trung kiém sodt
ndng do photpho trong nudc.

Dé minh hoa ditu niy, ¢6 thé xem xét phuang trinh quang hgp cia tio do Stumm va
Morgan (1981) dua ra:

lOﬁCOz + 16N01 + HPOJ,Z‘ + 122H20 + 18H+ 2> C|[)5H2630|1()N|5P + 13802 (13 l)

Tit can biing phuong trinh trén ngudi ta rit ra ty s6:
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Nhu vay, dé sin xudt mot heong tae trén ¢an lugng nito gap 7.2 lan lugng photpho.
Tuy nhién 1y 1¢ N/P trong nudc ndi chung 14 trén 20. Bi¢u d6 chi ra rang, phoipho 13 chit
dinh duding gidi han. Nguoc lai, khi 1y 1¢ N/P bang hoéc nhd hon 3 phén dah mét hé bi gidi
han bai dinh dudng nite (Thomann va Mueller, 1987},

Sawyer (1947) cho ring, ndng do photpho trén 0.015 mg/l va nong do nite trén 03
g/l 1 d gay ra “su phét trién bing né"clia tao. Cling rén co so dé, gan day Vollenweider
(1975) cho ring. nong do photpho bang 0.010 mg/l 1 chip nhan duge 61 véi nude ho va
(0,020 my/l s& gay ra dir 1hira photpho.

Mic dit kiém sodt nong do cdc chat dinh dudng 1a bién phap de phong hién wrong phi
dudng hi¢u qia nhdt nhung trong thire 1€ bién phdp nay rdt kho thuc hién. BE han ché
nhitng anh hudng x&u cha cdc ho nude giau dinh dudng, ngudi ta da sir dung mat s4 bign
phdp tam thdi nhu khudy trén nhan t@o. thu hoach tao, ding hoa chat {CuSQy) va tao dong
chay xiél. Tuy nhicn, khi ding hoa chit dé kiém sodt sw phil trién cla tao can chi ¥ 161 gidi
han CuSOy ¢ the gay ngé doc cho cd.

- -
H& ca dink dudng & mlc
i frung bink

el ,/
H& ngh&o f/
dinh duding

di:ﬁsxz‘:.g “W i, (9
\ }Eﬁ&
A\

H& dém hodic
dam &y

Hinh 1.11. So dd qué tinh phi dudng bétkns
1.7.3. Anh huéng cla sy 6 nhidém ddi véi nudc bién

Trudic day ngudi ta nghi rang, bién va dai duong rong i6n bao la sé chang bao gir bi O
nhiém. Nhung ngay nay ngudi ta da nhdn thic duge ring dieu d6 khong phai nhu vay. Bién
vit dai duong cling ¢6 thé bi & nhiém va ¢ thé dénh gid nhimg dnh hudng ¢6 hai do nhing
dong cua con ngudt gay ra.

Nude trong dai duong la mdt dung dich rdt phirc @p va ¢6 nhimg bang chimg cho
thiy thanh phan cia ching thay ddi ral it trong hang triéu ndm qua. Do sy on dinh ray ma
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cée sinh vat bién dugce thuan héa cao va khong chiu duge sur thay déi eha moi trong. Nhu
vay dai duong ciing 1a h¢ sinh thdi dé hong va dé br 6 nhiém.

Ban do dia hinh clia dai duong cho thdy. co hai phan riéng biét khi chting ta nghién
citu ve bién va dai duong : thém luc dia va cdc dat duong sau. Thém luc dia, dac biét cdc
khu vue gan cdc cira song chinh 13 nguon cung cdp thifc in, Khai thdc thoy san, Kho vie
nay dang ti€p nhan tai trong 6 nhiem i6n nhal. Nhigu cira song chinh gin ngu thuong da bi
6 nhidm dén mic £oi 1&. Mot sd viing bién [6n nhu Bantic. Dia Trung Hai cling dang by de
doa 1r& nén hur hai vinh vién.

Mac dit & My vé nhigu quac gia khac di han ché mot cdch nghiém ngat vige thai nude
thai vio bién. nhung trén the gidi vin con nhitu thanh phd con thai nuée thai chua qua xir
ly vao moi trudng nay. Nudc thai thuimg duce dan trong mot he théng ong ra xa bor v thai
qua cic dau khuéch tin dé dat mdc pha lodng 161 da. Tuy viy, cdc cude tranh ludn vin con
LEp e néu s dung bién lam noi thal nude thai thi nhitng hau qud tau das pi co thé xdy ra?

1.8. QUAN LY CHAT LUONG NUGC

DE quan 1§ moi trutmg nudc, cdc quic gia ren thé gidi di x4y dung nhimg dao luai
ricng cho vin dé nay. Nam 1965, Qudc hoi My da thong qua dao luat v chal lugng muse
(Water Quality Act). Quan 1y chét lugng nudc chil véu li nham di sor dung nude da 1a truc
1iép hay gidn 1i€p. Nhitng nghién ciu khu vue dai han (50 nam) c6 thé cung cdp cho ta méi
khuén khd t6 chirc xay dung cdc h¢ thdng 10ng hop cta nudc va nude thai. Muc tigu chinh
cha ké hoach téng thé la ddnh gid cic nha miy xu 1y nude va nude thai, tién hanh nhing
nghién cifu ve cdc van dé bat thuimg va duy irl, hoan thién ¢ic tieu chudn chil lrong nudc.

Trong guan 1y moi trudng nudc, ngudi ta thudng sir dung cic hé thdng tiéu chudn sau:
1. Tieu chuin nude cho cdc muc dich sir dung khéc nhau.

2. Tiéu chudn dong thai {(Effluent Standard).
3, Tieu chudn dong song (Stream Standard).

Hinh 1.12 gidi thiéu céc tieu chudn di duoc thi€t 13p lien quan i st dyng va xu 1y
nuoc.

Tiéu chudn chat luong nude cho cde muc dich sir dung khéc nhau & My duoc tom tat
trong bang 1.12. Tiéu chudn nuée udng va nude cdp cho mot s§ nganh cong nghicp duge
t6m luoc trong bang 1.13 va (.14, Cdc bang tir 1.15 161 1,21 gidi thiéu mol s6 tiéu chudn
dong song va dong thai clia Viet Nam va mét 50 nude.

Quan 1y theo tiéu chudn dong thii nghia la kiém so4l dé dam bao sao cho cdce chit gay
5 nhiém trong dong thai ra tir cdc nha mdy thap hon tiéu chudn quy dinh. Nhuge diém
phuong phdp iép cin nay 1a khong kiém sodt dugc tng luong chdt gay o nhiém xa vio
dong song. Néu mot nhi mdy I6n va mot nha mdy nhd cling chiu mic can xir ly nudc (haj
nhu nhau thi luong chat gay o nhiém do nha mdy 16n thai ra van l6n hon nhicu.
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Tréu chudn nude mdf cdp cho
b edw miGe Sinth hogl

giam saf
chd? hung 7iéy chudn nual sink hogt
nude @

{ong nghiép*' : i

Mang phén phéi nudc

oL [ 11

Hinh 1.12. So dd minh hoa cdc tiéu chuéin chdt tuong nuac ding dé qudn Iy mot
hé& théng téng hgp nudc va nudc thai

Nhimg tiéu chudn dong thii duce xay dung dya trén co s ¥ nghia Kinh 1€, tinh hién
thue ciia viéc {1y nhigu hon 12 bao vé tuyet d6i an toan 46t v6i mot dong song.

Tuy nhién, phuong phép nay ¢ vu diém [a c6 thé kiém sodt mot cdch dé dang he
théng céc tiéu chudn dong thai.

Quan Iy theo tidu chuén dong song 1a cin ci rén sy thi€t 14p he thng phan loai hodc
tieu chudn chét lwong cha dong séng ma ngudi ta didu tit viec xa nude thai vao dong song,
sao cho duy tri dugc chét long ciia ddng song nhu di quy dinh trong tiéu chudn hoic trong
phan loai. Nhu vay, co quan digu ti€t viéc xa nudc thai vao song can nghe ¢ kién cta dan
chiing cing nhu cic cd quan dai dién czo nhdt c6 quyen o1 trong Viéc su dung mudc,

Uz diém chinh cta phuong phép 1iép cin ndy 1a phdong ngira duoc sy 6 phiém qud
mifc, khong cin dé § dén loai cong nghiép ndo da thai ra. Dong thdi né cling cho phép cong
ching x4y dung muc tiéu cho hién tai va wwong lai.
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Bang 1.14. Tidu chudn chdt lugng nude cdp cho mot & ngdnh céng nghiép

Chi tiéu chéit lugng Nudc 1am ngudi Dét Gidy Hod chat —"

D6 pH 7.2-95 6-8 46-9.4 55-9 59

‘Axi’r cacbon xam <20 3 i ) )

thue, ma/l

D6 clng foc‘ml Iphc‘]n <50 aH 50!’%9 475mg “ 1000 mg 000 mg """
CcaCou | cocosn | cacoy CaCOs/}

%ng hém iuong rudi, < 3000 ) o : o

mg/fl

Clora.mg/! < 1000 100 200 o 1600

S&t. mgh <1 0.3 06 o -

K’-‘;'I‘I';éionr mg/) <0.15 0.05 - 2 -

.éi‘lic. mgf . o5 50 - o

pang, mg/l . 05 ’ ; -

Canxi, mg/l . ) ) e -

.éicocbonot mgf! . 3 i 500 s

Chét rén fan, mg/! . 150 1000 0 e

Chét ran 1o ldng. mg/i <5 i ’ ) e

Bang 1.15. Gid fi gidi hgn cho phép clia cbc thong s6 vé ndng dé cdc chét
& nhi&m frong nuéc mat theo TCYN 5942 - 1995

Théng & Paon vi Gié ti gicl han

A B
oH - 6-85 55-9
BODs (20°C) mg/l <d <25
CQOD mgfl > 10 > 35
Oy héa tan mg/l =6 >2
Chdt rén lo Iing mgf! 20 80
Asen mg/l 0.05 VA
Bari - mgf! 1 4
Cadmi mgf! 0.01 0.02

5%



Chi mg/l 0.05 0.1
Crom (VI mg/l 005 0.05
Crom (i) mg/! Q. 1
£éng ma/fl. 0.1 i
Kém mg/! 1 2
Mcngan. mg/l 0.1 0.8
Niken mg/i 0.1 1
Sét mg/ 1 2
Thily ngdn mg/l 0.00 D,_OO?
Thiéc mg/l 1 2
Amaniac (finh theo N) mg/l 0.05 1 ]
Florug mg 1 15
Nitrat (finh theo N) mg/| 10 15
Nitrit (finh theo N) mg/l 0.01 0.05
Xyanud mg/l 0.01 0.05
Phenol (18ng s&) mg/l 0,001 0.02
DAy, maé mg/l khdng 0.3
Chét tdy ria mg/l 05 05
Coliform MPN/100 mi 5000 10000
Téng hoa chét béo vé thyc vat (T mg/! 0,15 0.15
poTy
DoT mgf! 0.01 oo
E\g hoat dé phdng xa o Ba/l 0.1 01
T8ng hoat dd phong xq B Ba/l 1.0 1.0
Ghi chii

- Cat Adp dung d6i véi nude mdt cé thé dung lam ngudn nudc cdp sinh fioat {nhung phdi qua gua
trinh xi7 Iy theo qui dinh).

- Cot B dp dyng déi véi nudce mat ding cho céc mye dich Kkhac. Nude ding cho noéng nghigp vi
nudi trong thity san cé quy dinh niéng.



Bang 1.16. Nudc thai cong nghigp. Gid trj gidi han cdc thong 58 vé nong 4¢ chat
& nhiém theo TCVN 5945 - 1995

T | Théng s& don v| Gid i gidi han

A B C
1 Nhigt 3¢ °C - 40 40 45
2 pH 65-9 55-9 5-9
3 BODs (20°C) mg/l| 20 50 100
4 CQp mgfl 50 100 400
5 | Ché&trdn o ing mg/l 50 100 200
o] Asen mg/l 0,05 o 05
7 Cadmi mg/| 081 0.02 05
8 | cni mg/! 0,1 05 i
Q Clo du mg/l 1 2 2
10 | Crom {V1} mg/l 0,05 0.1 05
11 | Crom (Il mg/| 0z 1 2
12 | D&umd khodng mg/l KPHD 1 5
13 | D&u déng thye vér mg/l 5 10 30
14 | Ddng mg/!| 0.2 1 5
15 | Kém mg/| i 2 5
16 | Mangan mg/l 0.2 1 5
17 1 Niken mg/l 02 1 2
18 | Photphe hiu co mg/| 02 05 1
19 | Photpho téng s& mgf! 4 6 8
26 | sat mg/l 1 5 10
21 | Tetracloatylen mg/l 0.02 0.1 0.1
22 | Thiéc mg/i 0.2 1 5
23 | Thay ngan mgy/) 0.005 0.005 0.0}
24 | 18ng nita mg/! ' 30 &0 &0
25 | Tricloetylen mg/fl 0.05 0.3 03
26 | Amoniac (finh theo N) mgil 0.1 1 10




27 | Flcrua mof! 1 2 5

28 t Phenol mg/l 0,001 0.05 1

29 | Sulfuc mg/l 02 05 1

30 | Xyonua mg/l 005 0.1 0.2

31 | Celitorm MPN; 100 mi 5000 10000 -

32 | Téng hoat dé phong xg o Ba/l 0.1 Q.1 -

a3 | T8ng hogt dd phong xa p Bay/! 1.0 1.0 - |

Ghi chii .

KPHD : khong phdt hién duge

Nudic thai cong nghiép ¢d gid 1rj cdc thong 6 vinong do cdc chat:
< gid tr qui dinh cua cdt Aco thé d6 vie nude duge dimg 1am nguon cfip nude sinh hoat.
< gi4 tri qui dinh trong ¢t B chi dugc 46 vio nude ding cho giao thong thivy, tudi tiéu, bod
61, thuy sin, rong trot.

B< X < C - 468 vio nai qui dinh

> C - khong duge phép dd viio noi qui dinh

Bdng 1.17. Tiéu chudn dong théi xé vao ngudn nuGe mét (Thuy SD

Théng sb Nong dd cyic dal cho phép trong ddng xé
BOD 30/20°
Chét ran 1o Iing (85) 20-30
Gid tr| permanganat 00/60"
Cac chét doc:

CN

0.1

cr+é 0.1

Hg 0.1

Cd 1.0

As 1.0

Pk 10
suntuc finh theo §) 0.1
Clo hoat déng 05
Dau, md 20
Khodaing chat 10
Phenol 0.05
Nhiét 4o e
Céce dung mdi hdu co V&t

Ghi chii .

Tl ci céc gid tri trie pH va nhiét 4o déu do 0 mg/l:
# S5 fau 13 gid tri 16n nhét. s8 thi hai 13 gia tri trung binh 24 pid.

56



Bdng 1.18. Cac tiéu chudn chung clia céc sng trong qudn Iy mdi tudng nuGe & Anh

Cdc thdng s8

Nong dé cyc dgi cho phép trong déng xa

Chdt rén lo Iing

BOD

PV 4 gid

Xyonuca (Hinh theo HCN)
Xyanua hda tan don thudn
Hop chat xianua bé sung
Sunfua (S)

Clo ty do

DaU ma

T8ng kirm logi déc

Phenot

Nhiét do

pH

30 mgA
20 mg/l
20 mgft

0.1 mg/
0.1 mg/l
0.1 mg/t
1.0 mg/l
5.0 mgyt
0.5 mg/l
0.5 mg/t
20°C

6-9

Bdng 1.19. Cdc fiéu chudn ddng thai thuong mai cho phép do bd Céng nghiép
Théi Lan quy dinh

Théng s

Chi tiéu

BOD: (20°C)

Chét rdn e Iing

Chdt réin hda tan

pH

Gia fr permanganat
Sunfua (finh béing H:S)
Xyanug (finh bdng HCN)
Hac in

Formandehit

Phenol va cresol

Clo tu do

T8i da 20 ppm hodic khang vuot qué 60 ppm tly thude vao
didu kién dia v clia diém xa chdt thdi

T8i dat 30 ppm hodic nhy bang dudi day
T8i da 2000 ppm
Giga5-¢

T8i da 60 pprm

18 da 1 ppm

T5i da 0.2 ppm

Khéng
I8ida 1 ppm
T6ida 1 ppm

T8 da 1 ppm




Kém T8i da 5 ppm
Crom 16i da 0.5 ppm
Asen ' 18 da 0.25 ppm
Dong T8i da 1,0 ppm
Thiy ngan © 18ida 0.005 ppm
Cadimi 18i da 0.03 ppm
Coban T8i da 1,0 ppm
Selen 18I da 0,02 ppm
Chi T6i da 0.2 ppm
Niken 156i da 0.2 ppm
Thudc diét con tring Khéng

Cac chdt phdng xg Khdng
Nhiét dd T8i da

Mau va mai Khéng bi phéin ddi khl 1dn vai ngudn tigép nhén nuéc_

Bdng 1.20. Nguyén tac chi dgo cho viec danh gia cac dong thai nudc théi do cuc
nghé& cd cla Kelantan ban hanh

1. Cac chdt rén

a/ Cac chét rén frong dong thdi cdin ¢6 Kich thude khang vugt qud 1 mm
b/ T8ng céic chdt 1dn o Iing cdn khéng vuot qua 400 ppm

¢/ Cac chdt rdn hoa tan - Can khéng vuct qud 1500 ppm

d/ T8ng cae chdt 1én - Can kbang vugt qua 1900 pprm

2. P duc

Can fruyén 10% énh sang qua médt mdu 30,5 cm (12 inches) - trong mét ¢dt nudc 7.6 cm.

3, BOD

af BOD (5 ngdy, 20°C) c&n khéng vuot qua 100 ppm.

b/ Néng g oxy hda tan frong ngudn nudc tiép nhén nudc thél cain khang bi kiét dudi 50%
néng dd bdo hoa binh thudng.
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pang 1.21. Cac fiéu chudn déng thai cong nghiep da ducc phé& chudn va thuc

hién & An DO
Gidi han cho
Gidl han cho phép xd déng théi phép cho nude
Cac thdng 58 cong nghié_p mét trong ddt
lién
Vo nude mat vao céng | Lén bdmat N‘:—"f’c dffng ‘“:ho
tfrong dét i&n cong cong | dét aégst | CUR NUOC COng
cdng. v& sinh
BODs, mg/l aot” 500 500 3
Oxy hoa tan, % bao - - - 4
hoa
pH 55-90 55-90 55-90 60-90
T8ng chdt ran o 1ing
loc qua udi 850 um,
mg/l 100. 600 _ B
Téng chét rdn vd co
héa tan, mgjl - 2100 ¢ 2100 _
Nhigt dd kheng wvust qud 45°C
40°C tqi gt dign
pdt ky cua dong
séng trong pharm vi
15 m céch cla théi
D&u. mé (mg/h 10 100 a0 -
Céc hop chét phenol
finh theo CsHsOH, g/l 10 5 - 0,00
Xyanua. tinh theo CN.
mg/i 0.2 2.0 — 0.01
Suntua finh theo S. mg/l 20 - —_ —
Flojua tinh theo F. g/l 20 - — 15
Téng clo du. mg/! 1.0 — —
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Bdng 1.21 (tiép)

Thuéc trd séu

Asen (finh theo As)
Bari (tinh theo Ba)
Cadmi (finh theo Cd}
Crom (tinh theo Cr)

Ddng (finh theo Cu)
Chi{tinh theo P}

Thiry ngdn (tinh theo
Hep

Niken (tinh theo Ni)
Selen (tinh theo Se)
Bac (finh theo Ag)

Kém (finh theo Zn}

khong

1mgh

khéng qudi mgyl

15

0.2

0.06

01

0,05

Bo (tinh theo B3,
mg,l’l 2‘0 2 2

Sunfat {inh theo S5C4). @
g/l _ 1000 1000°

Ghi chii :
{1) C6 thé cho phép 13 100 ppm trong nhimg trudng hop nhét dinh 6 nhitng 1y do chinh ding
khong thé dat duge giGi han nay.
{2) Nhitng yéu cu piy sé chi 4p dung suu khi xi7 Iy nude cong duge thai 1én be mit dal dé wéi ticw,
Hién tai & My ciing van ton tai hai trudng phii quan 1Y méi trudmg nuée:
- Qudn I¥ chat lugng dong song theo nguyén tic cing nhac theo cic luat dinh vé tinh
chat dong thai, dong song.
- Quin 1y linh dong cot sao dam bao chat lwong donp song. Cic cd thé w quyét dinh
mitc do ¢an xur 1§ déi véi cdc dong thai.

1.9. KIEM SOAT O NHIEM MOI TRUONG NUGC

Trong phin nay ching toi chi trinh bay kKhai quat vé ¢de giai phdp lua chon khic nhau
cho thu gom, x 1y va thii nudc thai dé kiém sodt sy o nhiém nude. D€ higu sau va chi 1iét
hon ve cac cong nghé xit 1y thong thudng cé thé tham khao trong tai licu "Wastewater
Engineering, Metcalf & Eddy” (1991). Bang 1.22 trinh bay mot s6 gidi phéap lua chon dé
kiém sodt 6 nhiém mude,
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Bang 1.22. Céc gidi phép kidm soat 6 nhiém nudc (Keese & Bower. 1968)

Nguyén Iy

Phuong phép

Vidu

A. Gidm sy phat
sinh chdt théi

1.Jusin hodan nudc trong nha
méy

2.Jach riéng déng cd néﬁg
d6 chat géy & nhidm cao

3. Logi trd chét thdi

4, Thay ddi logi nguyén lidu
thé & ddu vao

5. Thay ddi qua trinh cong
nghé sdn xudt

6. Thay déi hode cdi bién sén
phdm dau ra

Thu gom nudc l&am ngudi dé tudn
hodn vd t4i sd dung

Kha cdc chdt thai ran béng cdc
phuong tign thd céng hay co khi v
thei riéng bigt mat cach dé dang.

Su dung ba théi cia cong nghiép
ndng san dé nudi gia sc (1dy vo dia
lam thae &én cho lgn)

Cé thé 1d van d& khé

D&t chidt sudit bang ap luc song
béng dung mdi frong cdng nghiép
dau thyc vat dé dat duoc higu sudt
chidt gliu cao vé gidm tdi luong ve
ddu trong dong thdi

Cac chat tdy rda véi ham luong
photpho théip hon, thay ddi vét ligu
bac bi, 1 logi thdi ko sang cé thé
thu hdi tu@n hodin trong céng nghiép
dong bao va déng chdi

B. Gidirn chdt théil
sau phdt sinh

7. Thu hai vat lidu

8. 5&n xudt sén phdm phy

9. XU by chat thadi

10. T&i st dyng ddng thdi

Thu gom xg gud co frong cdéng
nghiép dau ¢o. phoi khé [m nhién
liéu &t 1d hoi

K&t hop ché&n nudi -idng trot thanh
thé théng nhét nhu hé chan nudi gio
cém, gia sic. san xudt thyc vat thay
sinh vé& cdy 1dng.

Muong oxy héa, hd oxy hda co syuc
khi, hd &n dinh chdét thdi, xG Iy bang
aét, dat ngap.

Nudi 1dng thyc vt thay sinh, 4. 1udi
tidu va lam mau ma dat. san xudt khi
sinh hoc.

C. Cdithién khd
ndng ddng hda
clia ngudn tiép
nhén nudc

11, 84 sung nudc pha lodng

12. Mé phidu ddu ra cho hd
chiaa
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13. Khuéy fron nudc trong hd
chua

14, Tai théng khi cdc doéng
chdy

15, Phéain b igi dong thai

D. Nhing bign
phdp dang dan
v& sinh thdi

16. XU iy héa hoc trong bé/hd
chia

17. Gidm ndng &5 sinh khdi

Dung cac hda chdt nhu Alx(SO4); de
két tia photpho

Bua cdc déng vat an ¢d vao én cd
nudc hay phun thudc diét cod dé
kiém sodt téo va cd.

D6 véi cdc nude dang phat trién, nguyen tdc giam sy phdt sinb chét thai va nang cao
hiéu qua, thu hoi chit thai 1a phuong hudng thich hop va kha thi nhat, Trong hiu hét céc
khao sit cho thdy, cdc chit giay 6 nhidm duge thai ra nhigu hon theo tinh todn dinh mdc.
Néu tign hanh kiém sodt 6 nhidm nude theo phuong phdp 1-3 cia nguyén 1y A, tai lugng
chdt gy 6 nhiém duge gidm mot cdch ding ké v ty s& chi phi - 1oi ich trong trudng hop
nay ¢ trién vong rat 16t dep. Néu dau e nhigu theo phuong phdp 5-6 thi tinh rang ¢ nhiém
s¢ thay ddi, tham chi rdt dot ngot.
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BAI TAP
1. Dé dédnh gid chat lugng mrde thii & dau vao cliia mot nha may x{r iy nudc thai, ngudi ta di
14y mot mdu dé phan tich va c6 duge két qui phan tich nhwr sau:

- Khéi lugng bi cia dia nung . 62,006 g
- Khéi luong dia nung va miu sau khi bay hoi & 105"C dé nguoi dén nhiét
do trong phdng 62,039 g
- Khdi lwong dia va mau sau khi d6t & 550°C 62,036 g
- Khéi lwong clia gisy Joc Whatman GF/C 1540 g
- Phan mau cdn lai trén gidy loc va sau khi say kho & 105°C 1,552 ¢
- Phan mau e¢dn lai trén gidy lue sau khi d61 & 550°C

Hay tinh céc dac tinh vé chélt rdn cha nurde thai irén: 1,549 ¢

a. Nong do téng chét ran (TS)

b. Néng do t8ng chat rén bay hoi (TVS)

¢. Téng chit rdn lo limg (TSS)

d. Nong do tong chét rdn lo limg bay hoi (VSS)

e. Tng cht rin hoda tan (TDS)

Biét réing luong timg mau dem phén tich bang 50 mi.

2. Trong xdc dinh chi s6 BOD, ngudi ta da trgn 6 ml nude thai vdi 294 ml mrde pha loing
c6 ndng 46 oxy hoa tan bing 8,6 mgA. Sau 5 ngay i & 20°C, ham lugng oxy hoa tan cua
hén hop d6 12 5,4 mg/l. Gia thiét ring ham lugng oxy hoa tan ban dau cda nudée thai béng 0.
Tinh BOD ciia nude thdi.

3. Gid tri BODs clia mot mu nudc thai dugc xéc dinh bing 40 mg/l. Nong do oxy hoa tan
ctia nude dé pha lodng dimng trong phan tich BOD bing 9,0 mg/l, con cita hon hop nude dd
sau khi © bing 2,74 mg/l. Trong phép phan tich ngudi ta da sir dung luong mdiu nudc thai
bang 40 ml va pha loang trong chai chuyén ding phan tich BOD c6 thé tich bang 300 ml.
Hay u6c tinh nong do oxy hoa tan ban d4u trong mau nude that.

4. Gid trj BODs & 20°C ciia mot méu nudc thai bang 210 mg/l. Hoi gid tri BOD cusi cling
cha miu d6 bang bao nhiéu? Néu dem mau nudce thi d6 1t & 30°C thi gid tri BODs bang bao
nbieu, biét kze = 0,23 ngay .

5. Gia tri BODs & 20°C cita ba méu nudc thai khéc nhau bang 250 mg/l nhung 2id tri ko Wit
chung bing 0,12; 0,16 va 0,20 ngay . Hay x4c dinh BOD toan phin {cudi cing) cla timg
méu.
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6. Cac gid tri BOD hai v tdm ngay ¢ciia mot miu nudc 1hai duge xdc dinh bing BOD; = 125
mg/i vi BOD, = 225 mg/l. Hay xdc dinh BOD; véi gid thiét phin tmg BOD d6 12 phan tng
bic mot.

7. K&t qua phan tich méu nude cia mot dong song &726"°C duoc 16m tit trong bang sau:

t.ngly | O 1 2 3]4' 5 6 7 |8 9

y, mg/i G ¥ 54 7 I 83 9 9.6 9.8 10 10.1

Tinh hing s6 t6¢ 46 phin img k & 20°C va BOD cu6i coa gia doan mot bing cdch sit
dung phwong phédp binh phuong nho nhat. Bi€t he s6 nhiét do 0 = 1.047.

8. Khi phan tich mot m3u nudc thai cong nghiép cho kél qua nhu sau:
C-hifu co = 300 mg/l;  N-hitu co = 25 mg/l
N-NH, =15mgh  N-NO, =15mgh
Hay sir dung céc thong tin trén dé ude tinh BOD toan phan.

9. Gi4 tri COD cfia mot méu nuoe thai duoc xdc dinh bang 450 mg/l. Hoi bao nhieu mg/l
Cr,0,% d4 st dung Lrong phan tng.

10. K&t qua phan tich BOD & 20°C cha mot miu nude théi duge ghi lai nhu sau:

Thvi gian, npdy BOD, mg/l Thoi gian, ngay BOD, mg/l

0 0 11 63
1 10 12 69
2 18 13 74
3 23 14 77
4 26 16 82
5 29 18 85

6 31 20 87
7 32 25 89
8 33 30 90
9 46 40 90
10 56 |

Tinh:

- Nhu cau oxy toan phan cla pha cacbon (CBOD) va pha nita (NBOD).

- Hing s6 16c¢ do phan tng (ke) ¢ha pha cacbon va (k) cOa pha nito.
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11. Mot ¢o quan quan 1§ moi trudmg d& nghi xem xét tinh hoan thién clia chirong trinh kiém
sodt mili do ho xay dung. Hiy cho biét nhitng van dé chinh can duoc dé cap trong qué trinh
xem xét?

12. Gia thiét mot dong séng ¢6 hiing sd t3c do bd sung oxy ki bang 0.4 /ngay va chay vai
t6c 46 trung binh 8 km/h. O diém x4 nuée théi, nudc song bio hda oxy v6i nong do bang
10 mg/h. Luu luong cha nudce thai so voi uu (8¢ cua dong song la qud nho. Vi vy hon hop
cua ching tai diém xa cé nong do oxy <o thé xem nhu bdo hda vi ngudi ta xdc dinh duoc
BOD biing 20 mg/l. Hang s6 van tdc loai oxy bang 0,2 I/ngay. Hay xdc dinh DO & ha lu
cach diém x4 48 km.

13. X4c dinh BOD, va BOD toan phin pha cacbon ctia mét loal nudc thai ¢¢ BODs = 200
mg/l, biél hiang sd toc do phén tng bang 0,23 i/ngay.

66



Chuong 2

CAC PHUONG PHAP XU LY NUGC THAI

2.1. MG DAU

Khi nén van minh nhan joai phat trién, cac d6 thi moc 1én va duge md rong mot cdch
nhanh chéng. Vi vay, muedc thai sinh hoat va cic chét thai cong nghiép tr cdc thanh pho giy
ra sir & nhiém ning n¢ déi véi moi trudmg nudc va ngay cang trés thanh vin dé cdp bach
mang tinh chit x hoi va chinh tri cia cong dong.

Ngay tir nhiing ngay so khai cla k§ thuit xay dyng, ¢ Anh, M va mot $0 mde chéu
Au khdc, k¥ thuat vé sinh da phat trién & nhimg noi c6 thé thuc hién duge v& mat kinh t€,
x4 hoi va chinh tri dé xir Iy nudc thi, sao cho gidm duge anh huéng tiéu cyc cha né dbi vdi
céc nguon nude. Ngay nay hau hét cde nude da o6 ludt ngay cang chat ché d6i vdi viée thai
nuéc thai néi chung va nudc thai cong nghiep néi riéng. Ngudi ta ciing nhan thic su sic
ring, khong thé gidi quyét 6t van deé nude thai néu khong cd sy hop tac chit ché giira céc
k¥ sur cong nghe san xudt véi cdc chuyen gia ve cong nghé nude va nude thai. Tuy nhién,
day 1a vén de vo ciing rong va phuc tap. Trong khudn khé cha gifo trinh v& cong nghé xir
I¥ nude thai, & day chi dé cap dén cdc phuong phép va qué irinh chinh str dung dé xir 1y
nude thai, cling cdc co s& khoa hoc clia chiing va tinh todn cong nghé phuc vu cho thi&t k&
céc cong trinh xir 1y.

2.2. PHAN LOAI CAC QUA TRINH VA PHUONG PHAP XU LY NUGC THAI

Nu6c thai thudng chifa rat nhigu tap chét ¢6 ban chét khdc nhau, Vi vay, myc dich ¢ia
xir I nude thai La khir cdc tap chat d6 sao cho nude sau khi xir 1§ dat tiév chudn chét luong
& mite chip nhin duoc theo cdc chi tigu 43 dat ra. Céc tigw chuin chat hrgng d6 thudng phu
thudc vao muc dich va cdch thic sir dyng: nudc s& duge i st dung hay thai thdng vio cdc
nguon G&p nhan nude. DE dat duge muc dich trén, trong cong nghe XU 1y nudc thai da sir

. dung nhiéu qu4 trinh Khic nhau nhw minh hoa trén hinh 2.1. '
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Hinh 2.2 trinh bay so db nguyen 1y c6ng nghé thudng ding xir 1¥ nude thai. Theo chat
lugng nude dat duge, cdc qud trinh xi 1§ duge nhém lai thanh cdc cong doan: xir Iy cip I,
xtr 1y cdp II va xir Iy cdp 111

 Xir 1y cp I gdm cdc qué trinh xif Iy so bo va ling, bit dau i song (hodc luéi) chian
va ket thuc sau dng cdp I. Cong doan nay c6 nhi¢m vy khit cdc vat rin ndi ¢6 kich thudc
16n va cdc tap chat rdn ¢6 thé 1dng ra khoi nuéc thai dé bio vé bom vi dudng Gng. Han hét
cdc chét rdn lo limg ling & bé ldng cdp I. O day thudng g0m cdc qud trinh loc qua song
(hodc ludi) chin, idng, tuyén néi, tich diu md va trung hda. :

* Xir Iy cdp II gom céc qué wrinh sinh hoc (d6i khi ci qué trinh héa hgc) ¢é téc dung
khir hau hét cic tap chdt hitu co hda tan ¢6 thé phan hily bing con dudmg sinh hoc, nghia la
khir BOD. D6 12 cdc qud trinh: hoat héa bin, loc sinh hoc hay oxy héa'sinh hoc trong cdc
ho (hd sinh hoc) va phan hity yém khi. T4t ca cdc qud trinh niy déu siy dung kha nang cha
cdc vi sinh vat chuyén héa cdc chat thai hitu co v& dang 6n dinh va nang Iuong thip.

o Xir ly cdp III thudng gbm cic qud trinh: vi loc, két tha héa hoc va dong t, hip phy
bang than hoat tinh, trao ddi ion, thim thau nguge, dien tham tich, cdc qud trinh khir céc
chat dinh duéng, clo héa va ozon héa .

Xt K cép | : XUy cdp I . Xuly cap i
XUl sobd — :
1 2 .5 ] X
: ) Déngra
NuSc thdi 1L e
v-c"lo_+ Lang cét 3 3 5
1 1 . Bin
Tap chdt  Cétsdi o
clp Blin hoat tinh
v Blir thdi

7———99———;

Hinh 2.2. Sa dd nguysn If vl céc mac dd xU ¥ nude thdi

1. Thanh hoge kgl chdn: 2. 88 1dng cat: 3. B8 dng cdp |; 4, XU ¥ ¢ép Il thoat héa ban hodic
loc sinh hoc): 5. BE 1ang cdp II; 6. B& tiép xc clo: 7. B& King lam déc bon:
8. B4 fiéu hiy bun y&m khi; 9. Thi&t bi tdch nude (loc khung bén hodic loc b&ng tdi...)
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—— udc thai
Sewesi LR TRt
———— bin tuohn hoanr

Hinh 2.3. So dd va todn canh nha mdy xU ly nudc thai cua Housatonic
(Cong sudt thiét ké 36 000 m*/ngay)

1. B& Idng cét cb syc khi; 2. My nghién; 3.Bélang cdp | 4. Aeroten;
5. B& Idng capll ; 6. B& 1iép xUc clo; 7. Bom; 8. B& xU Iy bun yém khi:; 9. Loc bdng



——  nubc thai ; 3
———= bin hoat tink tudn
hoar

3

Hinh 2.4. So dd céng nghé va todn cénh nha may xd ly nudc thai
(Cong sudt thiét ké 41 850 m*/ngay)
1. B& 1i&p nhan nuéc thdi; 2. BE Iang cat cd suc khi: 3. BE khudy trén vé keo ty;
4. B& ldng c8p | : 5. B aeroten; 6. B&Idng cdp Ii: 7. B& théng khi bd sung va ti€p xdc clo;
8. B& chia bun: 9. B& chia céc chdt thai; 10. Nha digu hdnh va hanh chinh.

1

& Leominster
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Ngay nay, nhi¢u nuée ddi hoi mifc do lam sach cao hon xur l§ thong thudng. V1 vay,
céc nha mdy Xt 1y nudc thdi thudng co thém cong doan xir 1¥ cdp TII hay con goi la cong
doan tam sach cudi cing. Cong doan niy c6 nhing mue dich sau :

- Khir triét dé céc chit dinh dudng N, P va K con lai trong nuée thai san xir 1§ thit cap.
Cic nguyén 16 ndy la nhimg yéu t6 din dén su phdt trién biing nd clia mot s¢ vi sinh val,
dic biét 12 (3o trong chc ngudn nudc;

- Thong khi ty nhién bd sung;

- Bdo vé nudc ngam trong trudng hop nudc thdi da qua xir 1y tham nhép vao;

- Bao dam an toan cho ngudn ti€p nhan nude thai voi nhimg yéu cau sach dac biét.

Viéc lya chon cdc phuong phdp 1am sach nudc thai ty thudc vae mie dé sach can
thiét, c6 thé tham khao bang 2.1.

Bang 2.1. Hiéu sudt lam sach ctia cac cong doan khdac nhau frong xU Iy nudc thai
cdp | v cap 11 (5)

Higu sudit kb ¢ae thanh phtin frong nude théi, %
Céng dogn
BOD cob 88 T8ng N-hiu | N-NH;
photpho co
Song chdn - - - - - -
BE lang cat 0-5° 0-5° 0-10° - - -
Lang cdp | . 30- 40 30-40 50- 65 10-20 10-20 | 10-20

Hoat héa ban (¢ dign) 8O- 95 80 -85 80- 90 10-25 15 - 50 8-15

Loc sinh hoc:

- M&i trudng loc bdng dd, 65-80 60-80 | 60-85 8-12 15-50 g8-15
téc dd loc cao

- Mo trudng loc béng 65-85 65 - 8BS 65 -85 812 15- 50 8-15
nhiyd, 8¢ d$ lpc cuc cao

Dia sinh hoc tigép xdc 80 -85 80-85 | B0-8B 10-25 15-20 8-15
{RBCs)

Clo hda - - - - -

Ghi chii: ¢ - sis dung gid tri cao nhit khi b phén rita khong lam vigc.

Céc qué trinh X0 ly bang ddt. ngay nay ducc goi chung trong thuat nglt "cac heé théng
ty nhien". He thdng nay kel hop cic co ché xir iy vat 1y, héa hoc va sinh hoc dé xir ly nudc
thai 161 chét lugng twong wr hodc 161 hon xir 1y cdp I [S]. Viéc lya chon cdc phuong phép
xur [y phu thudce vie dic tinh clia nudc thai va tiéu chudn chit luong dong thai cin dat.

D6i véi cdc nude dang phat irién, phirong phap thich hop nhat 1a cic hé thong ho én
dinh chat thai (Biswas & Arar, 1988; WHO EMRO, 1987). DPéng luc chinh cla quéd trinh
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trong cdc ho oxy héa niy la nang lrong mat trdi gitip cdc vi sinh vat wr nhién gdm 140, vi
khudn va sinh vat néi phan hity cdc chét hitu co va khir céc vi khudn gay bénh trong nude
thii. '

Ngudi ta cho rling cc nha mdy xit ly nude thdi can dat céc tiew chudn sau : BODs <
15 mg/l, SS < 15 mg/l va iéng P < Img/l (Vesilind etal.1988).

Nhin chung tét ¢4 cic phuong phdp va qud trinh xir Iy nuGc thai déu dua trén co sd
c4c qud trinh vat 1y, héa hoc va sinh hoe. Cdc he thdng xir iy chat thai dugc thiét 1ap thudng
bao gom hang loat cdc qud trinh trén két hop theo trat tr cong ngh¢ tiy thude vao dac tinh
nuéc thai, tiev chudn dang ra va cdc dieu kién cy thé khic. Hinh 2.3 va 2.4 minh hoa mot
vai sa d& va toan canh mot s6 nha mdy xr Y nude thai,

2.3. KINH TE XU LY NUGC THAI

(3 My, chi phi xir ¥ nuée thai duge wdc tinh biing khoang 0,20 USD/1000 galon (1
galon = 3,7854 lit) hay 0,05 USD/tan {Ramalho, 19771.

1\

50—+
ol
&
g 40+
"E .
3
L
= Trao
x 0T aéiion
=
a
-
Q Bun hoat tinh Hép

20 > S

>
Loc
10t Béng
7 ty
Xu by
clp |
0 } | E t 's >
20 40 60 80 100

HiBu sudit khil céc tap chét, %

Hinh 2.5. M&i quan hé gitta 18ng chi phi vé logi qua inh XUy (7)
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V& nguyén tic, ta cé thé xir ly nudce thai thanh nude udng duoc bing cdch sir dung céc
qud trinh xir 1y tinh vi. song xét v& kinh 1€ thi khong thé sir dung céc phuong phip d6 vao
thuc (&,

Trong dinh gid cdc qud trinh xir 1§ nudc thai, diéu quan trong 12 udc tinkh ti s6 chi phi -
igi ich giita chi phi bo ra dé nang cao chét lwong nudc thai va loi ch thu duge tir viee xu ly
dé dat chat luong cu thé cha nudc thai d6. Can bing kinh t€ cia cdc qué trinh x(r 1y nude
thai duge minh hoa trén hinh 2.5.

Viéc tdi sir dung nudc bing twan hoin lign quan dén su kiém sodt nude thai trong noi

bo nhi mdy. Khi lua chon ty s6 tu#n hoan nude thai cho timg truong hop cu thé trong tinh
can bing kinh 1€ cin xem x£€t dén cdc y&u 16 saw :

1. Chi phi nuéc tho sir dung trong nhi may;
2. Chi phi xir [y nudc thai thich hap cho nhing yéu céu vé chit lugng cla qud trinh;

3. Chi phi xir ly nude thdi trude khi thai vio ngutn nude nhy song, ho ...

2.4. LAM SACH NUGC THAI BANG CAC PHUONG PHAP CO HOC

Nudc thii cong nghi¢p cling nhu nude thii sinh hoat thuong chia cdc chdl ian va
khong tan & dang hat lo Iimg. Cac tap chat lo timng c6 1h& & dang rédn va Iong, ching a0 vdi
nudie thanh hé huyén phii. Ty thuge vao kich thude hat, cde hé huyén phiz duge chia thanh
ba nhém nhu minh hoa trén hinh 1.4 (chuong 1).

D¢ tich cic hat lo limg ra khoi nude thai, thudng ngudi ta sir dung cdc qud trinh thay
co (gidn doan hodc 1ién tuc): loc qua song chidn hoac ludi, lang dudi tdc dung cha lye trong
trudmg hodc lyc ly tam va lgc. Viée lua chon phuong phdp xit 1y thy thuoc vio kich thude
hat. tinh ch4t héa 1y, ndng do hat 1o limg, luu lugng nude thai vi mic do lam sach can thiét.

2.4.1. Loc qua song chdin hodc ludi chdn

Pay 1a bude x&r 1§ so bo. Muc dich cia qua trinh 1a khir tat ca cdc tap vt 6 the gay ra
su ¢ trong qud trinh vin hanh he thong xit 1§ nudce thai nhy 1am tac bom, dudng dng hodc
kénh din. Day 1a budc quan trong dam bdo an toan va diu kién lam vi¢e thuln lgi cho ca
hé thdng.

Trong xi¥ 1§ nuéc thii do thi, thudng ding cdc song chin dé loc nu6c va dung mdy
nghién nho cde vac bi gilt fai. Con frong xir 1y nude thai cong nghiép ngudi 1a dit them ludi
chan.

2.4.1.1. Song chin

Nudce thai dua tdi cong trinh 1am sach tneéc hét phai qua song chan rdc. Tai song chan,
céc tap val tho nhu gié, rdc, vo do hop, cdc méu d4, gb va céc vat thai khic duge giif lai.
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Song chdn ¢6 thé dat ¢d dinh hodc di dong. ciing ¢6 thé 13 t& hop cling véi mdy nghign
nhé. Thong dung hon ¢a 1a cdc song chin ¢6 dinh. Cic song chin dugce lam bing kim loai,
¢ & clra vao cha kenh dan, nghiéng md1 goc 60 + 75". Thanh song chin ¢6 thé ¢6 tiét dien
tron, vuoéng hoac hdén hop. Thanh song chdn vdi tiét dién tron ¢6 trd luc nho nhédt nhung
nhanh bi tdc bdi cdc vat bi gilf lai. Do d6 thong dung hon ca 12 thanh <6 tiét dién hén hop,
canh vuong géc & phia sau va canh ron & phia trude hudng 46t dién véi dong chay. Tren
cic hinkh 2.6 va hinh 2.7 minh hoa cdc loai song chan vdi cdc phuong thiic cio bi khic
nhau.

Dua vio khoang cdch gifa cdc thanh. ngudi a chia song chan thanh hai loai: song
chin thod ¢6 khodng cich gilta cdc thanh tir 60 dén100 mm va song chan min ¢ khodng
cdch gitra cdc thanh tir 10 ¢én 25 mm. D€ tinh kich thudc song chan, dua vio 16¢ do nude
thai chay qua khe gita cdc thanh, thudng ldy béng 0.8 d&n 1 m/s va chdp nhan gid thi€i
30% dién tich song chan bi bit kin.

Van I6¢ ddng chay trude song chin can Khong ché & mac tr 0.6 m/s trdr lén d€ trdnh
lang cdt. T8n thal ap sudt clia ddng thai khi di qua song chén ¢ thé tinh theo cong thite sau:

vp '
= Q.1
hp 3 o8
4
£= B(%] *sina 2.2)

trong do:
hyp - 100 thét dp sudl, m;
v - vin t6c dong chay trude song chin, mfs;
P - hé s tinh dén tang trd tue do song chén bi bit kin bai vat thai (thirong 18y P = 3);
£ - trd lyc cuc b cha song chin;
g - gia 16c trong trudmg, g = 9.8 m/s’;
s - chigu day thanh chan (thuong bang 8. 10 hoac 15 mm}, m;
b - khoang cdch gilta cdc thanh, m;
o - g nghiéng ctia song chdn so vdi mat phéng ngang;
B - y&u (& hinh dang cua thanh chdn. Gid tri cia B 18y nhu dudi day :

10 10 10 10 10 10

/ ,r 4 ]g Nd F e

/1 /] /]
= I = r=
2 _\/ Z

() \  6=10
N
=242 1.83 1467 1,035 052 0.76 179
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Khi xdc dinh kich thuéc song chdn cin tinh cho digu kién mia mwa véi mitc nuée cao
nhat.

Nhimg vat thai cao ra tir song chidn duge dem di xir Iy tiép. Dién ning tiéu tén cho cédc
bo phéan cao, van chuyén va nghién khoang 1 kW/1000 m’ nuéc thai. Déi véi loai song
chén két hop v6i mdy nghien nho, cdc vat thai sau khi nghién khong can tich ra khoi nuéc
thai.

Thanh chdn

vl
,aw -“‘--_- .
ot reia Baoter ol

a)

b)

Hinh 2.6. Cdac logi song chén
a. Song chdn cdo réc béng thi céng: b. Song chdn cdo réc béng co gidi
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Hinh 2.7. Ludi chdn cé gén may nghién
1. Déng ca: 2. Méy nghign: 3. Cac hat rén ién; 4. Hat rén nhd

2.4.1.2. Luoi loc

DE khit céc chit lo limg c6 kich thude nhd heac cdc san phdm c6 gid i, thuong st
dung Iudi loc nhu & hinh 2.8. Ludi ¢6 kich thwée 16 tir 0.5 dén 1 mm. Khi tang rdng guay,
thudmg véi van 16¢ 0,1 dén 0,5 m/s, nudc thai duce loc qua bé mat trong hay ngodi,. thy
thudc vao s bé tri dudmg din nude thai vao. Cic vat thai duge cao ra khdi mat ludi bang hé
thong cao. Loal lu6i loc ndy hay duge dung irong cac hé thong xir Iy nudc thai cua cong
nghigp dét, gifly va da. '

Tén thit ap suit ddng chdy qua ludi chin thuong dugc cic nha ché tao cung cdp kém
theo thiét bi, hodc ¢6 thé tinh theo cong thite sau:

2 _
h :L(&} 2.3)
Po2g\C.A

trong dd :

C - hé s0 thii;

Q - tuu lwong nudc thai di qua 1u6i loc, m'/s;

A- dién tich ngap chim hifu ich cta fudi loc, m’;

g - gia 8¢ trong trudng, g = 9.8 m/s’;

h; - t6n that 4p suét, m. _

Gid tri coa C va Aphu thudc vao céc thong sd thiéh k€ nhu kich thudc gér, khe, dudng

kinh 18 lu6i, ket cdu, phan tram dién tich bé mat luéi lam viec hitu hiéu va duoc xdc dinh
bang thye nghiém. Gid trj C dién hinh cho lwdi loc sach bang 0,60.

Thiét ké

Dién tich hitu fch clia tém chan cho céc loai song chin duge tinh theo cong thitc sau:

F. = Q max (2.4)
u
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trong do :
F. - tdng dién tich hiru ich:
Qua - U1 Iuong 160 nhélt cia nude thai;
U - van t6¢ clia chdt 16ng chay qua khe t&m chan (thirong lay 1y 0,8 dén 0,1 m/s).

Hinh 2.8. Luéi chén hinh tréng
(H& théng GEIGER)

1. Cua ddn nude thdi vao: 2. Cua ddn nude thdira; 3. Cua thée vat rdn; 4. Cda thdo can
5. Thang quay voi udiloc: &. V&i phun nuée ra: 7. Mang thu gom nudc raa

Sau day la mot s6 gia tri dién hinh dung trong thiét k€ &m chan loai song, cao b3 ran
bang thi cong ho3c co gidl.

. . . Phugng phép cdo bé
Cac théng so .
Thu cong Co gidi

Kich thude thanh chén

- chigu rdng. mm 5+15 5:15

- chigu séu 25+ 75 25 =75
- khodng cach gita cac thanh.mm 25+ 50 15+ 75
- goc nghiéng. do 30 + 45 .. 0=+30
van t8c gong trude tam chdin, m/s 03+06 06+10
T3 lyc cho phép, mm 150 150

78



2.4.2 idu héa luu lugng

Digu hoa luu fuong duoc ding dé duy tri dong thai vao gan nhu khong ddi, khic phuc
nhimg van dé van hanh do sy dao dong hru luong nude thai gay ra va nang cao hi¢u sudt
cha céc qué trinh & cu6i day chuyén xir 19. Cdc k¥ thuat digu hda duge iing dung cho timg
trrdmg hop phu thudc vao dac tinh cia he théng thu gom nurde thai. Céc phuong dn bo tri be
dien hoa Iwu luong c6 thé 13 digu hoa trén dong thai (hinh 2.9a) hay ngoai dong thai xir 1y
(hinh 2.9b).

Phuong 4n digu hoa trén dong thai ¢6 thé lam gidm déng ké dao dong thanh phin
nude thai di vio cic cong doan phia sau, con phuong dn digu hda ngodi ddng thai chi giam
dugc mot phin nho su dao dong dé.

Vi trf 16t nhét dé bé tri bé digu hda can duge xdc dinh cy thé cho timg he théng xu ly.
Vi tinh 3 wu cha né phu thuoe vio loai xir iy, dac tinh cha he thdng thu gom va déc tinh
cha nudc thai.

Dé xdc dinh thé tich cin thiét clia bé ditu hoa c6 thé sir dung phuong phap do thi trén
co s thue nghiém veé quan hé gitta thé tich tich 1iy cda luu lugng nudc thai & dong vao theo
thdri gian. Hinh 2.10 minh hoa bing do thi hai trudng hop dién hinh. D¢ xéc dinh thé tich
can thit, vé dudmg tiép tuyén vdi dudng cong thé tich dong vio song song v&i dudmg hru
lrong trung binh hang ngay ¢ diém xuat phdi tr g6c toa do. Thé tich can thiét khi d6 s&
bing khoang cach theo chigu thing ditmg tir tiép diém dén dudng thang bicu dién Lwu lwong
trung binh hing ngy (irudng hop a) hodc bing khoang cdch giita hai 1i€p diém theo chitu
thing diing song song vdi truc tung (trudng hop 6).

Bé dizu hoa thudmg duoc thidt k€ véi chitu sau tir 1.5 dén 2 m. Thé tich cla bg digu
hoda c6 thé tinh theo cong thitc sau :

v =%
kI'I
In -
k, -1
wong do:
kn. - Cmnx _Clh
Ccl' _C:h

Q - lwu luong nude thai, mh:
k.- hé s6 dap tat dao dong;
T4 - thoi gian thai dot bién, by
Craxs Cipr Cet - £i4 tri cuc dai, trung binh v cho phép ndng 49 cdc chét gay
6 nhidm, g/m’.
Khi k, 2 5, thé tich bé di¢u hda duge tinh theo cong thikc sau:
Vd = kn.Q.T.j
Thé tich bé dieu hda ding dé dap tdt sy dao dong co chu ky cla thanh phan cdc chat o
nhi&€m sé dugc tinh theo cong thife sau:
Vdck = 0,}.6 kn.Q.‘f,\]
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Budng cong thé fich
fich 10y déng vao
- ~ Thé tich
£ cdn thiét
8 clabé
a digu hda
2
sl
.D .
-% Luu lugng
3 frung binh Luti ugng Thé tich
= hang ngay frung binb cbfw thigt
2 hang ngdy cua bé
5 f/ digu hoa
@
£~
=
Puang cong hé fich
fich Iy dang v&o
{ i
| a T
0 12 0 L2 24
Thoi gian frong ngay 3/
a) — o))

Hinh 2.10. So dd x&c dinh 1hé fich can thigt cla b& didu héa

'2.4.3. Qud tinh léng
2.4.3.]. Phdn tich qud trinh ldng ctia cdc hat rdn trong nude thdi

Trong X\ I¥ nudc thai, qué trinh lang dugce sir dung dé loai cdc tap chit & dang huyén
phit tho ra khoi nude. Su ldng ciia cdc hat xdy ra dud tic dung cia frong luc. Dé u#h hanh
qué trinh nay ngudi ta thuémg dung céc loai bé I4ng khdc nhau nhu minh hea trén hinh
2.11. Trong cong nghé xUr 1y nudc théi, theo chifc m‘mg,' cic bé lang duge phan thanh: bé
|ing cdt, bé ling cdp I va bé ldng trong (cép ID. B2 lng cAp I ¢6 nhiém vy tich cdc chilt rin
hifu co (60%) va cc chal rin khdc, con bé Iing cfp II ¢6 nhitm vu tach bun sinh hoc ra
~ khoi nudc thai. Cac bé ling d2u phai thda man yéu cau : cd hidu suft 14ng cao va x4 bin dé
dang.

Nuéc thai néi chung thudmg |2 he di thé da phén tin hop thé khong bén. Trong qud
trinh lang, kich thudc, méat do, hinh dang ciia cdc hat va ci tinh chdt vat 1y cua hé bi thay
d8i. Ngodi ra, khi hoa nhap vio nude thai c6 thanh phan hod hoc khic nhau cfing ¢6 thé
tao thanh cdc chdt rin, trong d6 c6 céc chat dong tu, Nhilg qué tinh nay s& lam inh hudng
(i hinh dang va kich thudc hat, gy phifc tap cho viéc thiét lap qui luat thuc cua qud trinh
lang,
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Nudc thdi

1 -2
- 3 .
T S
) / Ndc.;c}.s 7
xw ly

L g \e—/

8. 1dng

Hinh-z 11.. Céc logi bé 1&ng
a. Bé I&ng ngang :

1. réinh déin nude thdi vco 2. budng Idng 3. ranh ddéin nudc théi ra; 4. hé 'rdp trung ban cén
. B8 l4ng ddng :

1. thén fry; 2. 8ng frung té&m; 3, ranh g6p nudc frong: 4. ddy hinh ¢én
c. Bé Idng thee phuong bén Kinh :

1. than bé; 2. ranh gbp nudC frong: 3. bd phéin phan phéi nude thdi;
4, budng gid didu kién finh cho bé lang; 5. b4 phén gat (cgo ba)
d. Thi&t bj Idng logi ng :

e.Thiét bj 1ang loqi t&m nghiéng :
1. thanh thiét bi: 2. t8m nghidng: 3. phéin gom cén léng.
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Cic tinh chét cha nude thai khac nhigu so véi nuée sach. N6 ¢6 khéi luong rieng va do
ahot cao. Do nhét va khéi lugng riéng cha nude thai chi chifa céc hat rin dugc tinh theo céc
cong thic sau:

=l +2,5C) . (2.5)
Pu=p + pe(l-8) ' (2.6)
trong dé:
L Mo - 40 nh6t dong luc hoc cba nude thai vi nudce sach, Pa.s;
- C, - nong do thé tich clia cdc hat lo limg, kg/m :

p. Ow - Kh6i luong rieng clia aude sach va nudc thai, kg/m
¢ - phan thé tich clia pha 10ng. € duoe tinh theo cong thitc sau:

Vi

ge=__ 'L
Vi +Vy

2.1

V|, Vi - 1hé tich ctia pha long va pha rin trong nurde thai, m".

Tiry thu¢c vac nong do va kha ning tdc dong twong hé 14n nhau gira cic hal rin, ¢6
thé xdy ra ba loai ldng chinh (hay con goi la ving lang) sau: ling riéng r& umg hat; lang
keo tu va lang vdng bao gom lang tap thé va ldng chen, nhu tom tit trong bang 2.2.

Do qué trinh 1dng ¢ fim quan trong dac biét trong xur Iy nudc thai, vi vay cdc loal
ling trén s& dugc phan tich mot cdch rieng biét . '

Ling loai 1

Co s& clia quia trinh 1dng loai nay 12 cdc dinh ludt 8 dién: dinh luk Ncwton va Stockes
vGi gid thiét hat ldng c6 dang hinh cau. Khi 14ng c6 cdc luc sau tic dong len hat:

Lure trong trudng:
Fn
Fy=pnv.g f
Luc Archimedes : Fy
Fo=pvg o
ijc ma sit:
w2 i Fa
Fr=Cp.S.o1 2 :
2
trong d¢ :

P, P1 - khdi lugng rieng cha hat rdn va chét long;
v - 1hé tich clia hat chét rdn :
nd’
6

V=
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d - dudng kinh hat ran;

2 - gia 1dc trong trudng, g =9.8 m/s™

W - van td¢ twong ddi cua hat rén so véi chdt long,
Cp, - hé s6 ma s41 khong thit nguyén do luc can Newton;
S - dign tich tiét dién ngang ctia hat ran :

5

nd-
4

Bang 2.2. Cdc logi Iéng trong xu ly nudce thai

f

Logi lang

M& ta qué tinh

! Ung dung / Nol xay ra

Lang tng
hot riéng ré&
(langtocil) .

|
|
|

D6 1a qud frinh lang cda cdc hat trong hén
hop huy&n pha & ndng dé thdp. Cac hat
&ng hodn todn riéng bigét khdng ¢6 tac déng
Jua I vai nhau.

Loci cdt, 531 ra khdi nudc
théi,

Ldng keo ty
{léing loai il

D4 1a qud frinh Iéng cla coce hat két hy trong
hdn hop huydn phu hoi loang, do cac het rén
k&t hop Igi vé&i nhau lam tang khéi lugng hat
Idng va léng nhanh haon.

Locn mat phan chat rdn 1o
lung frong xu iy nude thdi
chua xd Iy trong cac
cong trinh xU 1y 1&ng so
cdp va phan rén clao bé
thi edp. cdc logi bang
keo tu hoa hoc frong cdc
bé i&ng cung duac khd
bang logi ldng ndy.

'| Ang ving
| ang e i,

-1dng tap the

- l&ing chen

Do 1a gua trinh ldng clia cée hat lo ling trong
nén hoo huydn phi cd ndng dé trung binh,
trong dé Iyc tuong 1ac gilka cac hat cdn trd
sU 1Ang cua céc hat bén canh. Vivay cdc
hat cé xu hudng van & 1gi cung mét vi fri vai
nhau thanh mét khdi cong IKIng xudng. tqo
thanh mot mat phdn cdceh gita pha dng va
pha rén & phia trén khai hat rdn 1dng.

D& 1@ qud tinh ldng clia cac hat frong hdn
hop huvén phl ¢b ndng do ¢ muc tao nén
mét cdu trae. tai 46 cac hat rén iang tiép chi
do sy nén &p cua cdu e dé. Sy nén ép nay

xQv 1a 18 do treng lugng cua céic hat rdn lien

ti&p tham vao béi sy idng cla ching tir iép
Idng & phio trén. T8¢ dd I&ng chen nhd hon
8¢ da lang ty do, do xudt hién dong chét
Iéng di nguoc 1&n va dé nhdt ién cua moi
fudng.

xdy ra & cac cédng tinh
1&ng thl cdp ti€p ngay
sau céng trinh xu ly sinh
hQC

Thudng x&y ra trong 15p
dudn cua Khai bun ndim
séu & day gaa &8 Ving
thi: cdp hay thigt bilam
déc ban,
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Theo dinh luat Newton ta ¢é :

m.dW
di

=F,~F, - F 2.8)

trong 46 :

m - khai lwong ciia hat rin;

t - thosi gian; _

W - van 8¢ lang cha hat

W= W|
. N . T dw
Sau khodng thdi gian ngén ban dau, gia t0c chuyén dong s& bing khéng (E* =0y va

van tdc ldng s& khong déi.

Thay gia tri clia cdc luc vio (2.8) va gidi phuong trinh trén, ta ¢6 van ¢ lang:

12
W, {_____mpl 'ph)‘“} (2.9)
Cp.pi.S .
vi cho cac hat hinh chu:
12
W, ={i__f=’=_,p_h'£l_d} (2.10)
3Cy o

He 56 Cp phu thude vao ché do thay dong clia dong chét long ban quanh hat ma déc
trung boi chudn s6 Reynold (Re = d.Wi.pyfj, 0 day p 1a dd nhét coa chét 1ong). Quan hé
phu thudc nay bidu thi gin ding bang cong thuc 16ng qudt sau :

Cp == | @.11)

T Re"

Bang 2.3. Hg & ma séit-Cp & céc ché dd thly ddng khdc nhau

_ b
Khu v 4] n Cp= Re"
Dinh luét Stockes 24 10 ﬁ
Re <2 : Re
ol | e |
Re™®
Newton
¥ 0.

Re » 500 04 00 A
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Van tdc ling cta cdc hat hinh cBu & ving dinh ludt Stockes trong xir Iy nude thii duge
tinh bing cdng thite cia Stockes:

I=L‘ph_ptg.d2 . (2.12)
18

Hinh 2.12 trinh bay nguyén Iy mot bé lang ty wong.
Ving nudce théi vao Viing nudc frong ra
N /
¥
& _—l \‘ Ving ldng L_ Q

—_— —_—

—— w'p

Vang bun cdn

) . J
Hinh 2.12. Lang don chiéc frong bé l&ng Iy tudng’

Trong thiét k& bé 1ang thudng chon hat vdi van 16¢ ldng gidi han W, sao cho 14t ca céc
hat ¢6 van t6¢ 1dng 16n hon hodc.bing W) s& duoc tich ra khoi chét 16ng. Hat rin d6 sé
chinh 13 hat di vio ving ling tai difm A va ldng véi van tc di &€ 16i viing biin can tai
diém B. Nhu véy hat rdn nay roi qua chitu sau H irong khoang théi gian t, , nghia la:

1, =—— _ , (2.13)

Mat khic, ciing trong thdi gian d6 hat rdn d3 di qua mot quing dwdmg L theo chitu
nam ngang v6i van t6c Wp,. Do d6:

__L . (2.14)

ty
W

"
- W=
vai: " BH

trong d6 ; Q - luu luong dong vao; B - chidu ngang bé ing.
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Pat (2.13) va (2.14) bang nhau. Tudéritra:
w=2.2 C(219)
iB A - - '
trong d6 A - dién tich mat cdt ngang cba ving ldng.

D6i véi mot nang sudt xir 1§ cho tnrée Q, chi 6 nhimg hat ¢6 van tdc lang 16n W, sé
bi khir hoan toan, con céc hat c6 vén 6c ling Wy < W, s& khong duge khir néu chiing duge
dura vio viing ldng & phia trén tai diém A, vi trong Khoédng thoi gian i, chiing khong dat 61
ddy cha ving ling (theo dudmg AB’). Song néu céc hat di vao ving ling & d¢ sau nho hon
hodc bang h vd h = Wyt thi ching s€ dugc loai ra khéi chét 1ong (dudng AB). Do d6 phan
céc hat ¢6 van 16c 14ng W, ¢6 thé duoc khir s& duge x4c dinh boi dai lugng X = W/W,.

Téng phan céc hat bi khir (R) s& bing:

Xo W 1 o
R=(1-X)+ [ —2dx=(1-X,)+— [W dx {2.16)
( .u) il)Wl ( 0) ng P
Trong bidu thic (2.16), W, 12 bién trong khoang 0< W, £ W v6i W, = {(X), wrong dé
(1- X,) 12 phan céc hat c6 van 16¢ ling 16n hon hoic bang W,. Con trong tharih phan thit hai

1a phan c4c hat ¢6 van tdc lang nho hon W, dugc khir va duge xédc dinh bang tich phan db
thi (dién tich gach chéo trén hinh 2. 13).

3R] S
E% Wp = f(x)
L2
g RIS ILEILIE,
Ny

% We / W

Véin téc 1ang., \,N
Hinh 2.13. Budng cong phan fich qud trinh lang riéng ré cdc mét huyan phd
Ling logi 2
Khi nong do céc hat rén trong dung dich twong d6i th&p, ching s& lang khong gitng -

nhan vi sé két hop lai v6i nhau trong qué trinh ldng, Anh huéng nay chi o6 thé xdc dinh
bing thue nghiém.
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Dé xé4c dinh dic tinh lang clia hén hop huyen phi cic hai keo ty, ngudi ta str dung cot -
lang c6 chidu cao bing chitv séu thue cia bé léng Két qua thye nghiém c6 thé khdi quat
nhu trén hinh 2.14.

Gid sir thoi gian lwu 1 t;, chidu sau hs, khi 46 tdng hieu sudt khir ciia bé ling s& duoc
tinh theo cong thifc sau : -
Ahl R +R-, +£§h2 Rz +R3 +&h3 R3 +R.4 +Ah4 R4 +R5 {2_17)

hy 2 hy 2 hg 2 hy 2
" Chigu sdu

R

% voildy |

méu
:{ i S

= by | 8ol

ha

0.6m

hs

—s e T b f 4 ts
0.15m Théi gian
Hinh 2.14. C6ting vd dusng cong léng clia cde hat keo 1y
Ldng loai 3
Khi nong do chat rén lo limg trong hé thdng cao hon 500 mg/l thudmg xdy ra Jang
viing (lang loai 3) bao gom: ling 1p thé va lang nén.

Loai 1ng nay xay ra cing véi ldng don hat va ling keo w va ¢6 dic diém [a cdc hat
rdt gan nhaw. Khi hat Jing xudng chi®m ché clia chdt 16ng va dong chdt long bi thay 1he di
1én s& can trd fam giam vén t6c lang cha hat khdc. Do mét do hat rdn cao nén lang ving
thudng din dén ling ca khoi vdi bé mat phan cich rd rét gitra khdi chat ran - 16ng va nudc
trong. Trong qué trinh ldng dién hinh, 6 thé quan sat rat ro 4 ving ling nhu & hinh 2.15.

S thay d8i ving ldng theo thdi gian ducgc minh hoa trén hinh 2.16.

Mt phén cich / chuyén dong xudng phia dudi v6i van 16c ldng W, = const, nguoc lai
mit phan céch 2 di chuyén lén trén v6i van 16c khong ddi W va 1ai thdn diém t; hai ving
phan cdch va viing nén s& gap nhau. Tai thal diém nay hén hgp bun di idng - long ¢o nong
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do dong deu C, duoc goi 1a ndng do t6i han va qud trinh nén bdt dau. Bun bit dau dugc lam
dac bing qué trinh ldng, cudi cang dat t6i nong do cu6i C,. Van t6c lang tai thoi diém 1 12
W, chinh 12 géc nghiéng cua dudng tiép tuyén v6i dudng cong lng tai G, & day W, < W,

Chigu sau Ving nudc frong

Ving léng don hat Léng logi 1

Léng logi 2

--------------------------------------- : Léng logi 3
Vung léng nén y
Thai gian
Hinh 2.15. So db céc viing léng déi véi bun hogt finh
M&t
Z phdan v 7 74
Lt : Hop
cach 1
. XA l Wi nhé&t
mat
@ B — phan A
2 Mart = [ cdch
phén S=c = W 1va2
cach rEmc
2 D H2 _&: Hu
a) b) c) d)
1=0 O<t<h t=t f=1,
) \ v _—
Qud frinh 1dm trong Qua trinh I&dm dgc

Hinh 2.16. L&ng ving & céc thdi diém khac nhau
A ving nuoc trong: B - Vung phdn céch: C - Vung trung gian ; D - Vang nén
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Qud trinh thiét k&' bé ting tam viéc & digu kién ling ving bao gdm :
1. Tinh dién tich b2 mat t6i thiéu cAn thi€l dé gan trong, téch bun ra khoi nudc;
2. Tinh dién tich b2 mat (&i thiéu dé lam dic biin dén ndng do yeu cau;
3. Ldy dién tich 16n nhdt cia hai di¢n tich trén dé thiét k& dién tich b2 mat cin thiét che
thiét bi lang.

- Cic thong s6 cin thiét trén d€ thiét k€ bé ling dua vao céc s6 lieu thyc nghiem ve
qué trinh lAng cba bitn hoat tinh wrong 6ng ling hinh tru ¢6 chia d6 va thé tich bing 1000
ml véi chitu cao chudn 0,34 m : tai thoi diém 1 = O ndng 40 hat ran dong déu trong toan thé

tich binh vi bang C,. B& mat phan cich / s& hinh thanh sau mot thti gian va di chuyén
xudng dudi theo thdi gian.

- Dudmg cong ldng cia bin hoat tinh dugc minh hoa trén hink 2.17.

A
- 1000 mi
Ldng ddng ty
h
Hq
H1 - " = ﬂ = w.,
! S -
500 —~ N
! A
i
: dh
dh He Loolob 50N Ca —=
[ =—=W, " ,,’: dt | LANg hén
a
4 1
:':-_’(_*.‘_-T ________________
W H
— 0 L i -~
h Bt Thasi gian Iding, phot
t

Hinh 2.17. Pudng cong ldng cla ban hogt tinh
Dién tich t6i thiéu cin thi&t dé gan trong phu thudc vao van t6c lang W, va duoc tinh
tir cong thire (2.15), nghia [i:

A, =2 2.18)

trong dd :

Ay - dién tich bé lang trong, m;
Q - hru hrong nude thii, m'/h;
W, - van 1dc lang, m/h;
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Van t6c lang W) ciia biin hoat tinh duge xdc dinh bang phuong phap do thi tir hinh 2.17:

_dh_OA _H, (2.19)

T dt OBt

1

Dién tich t6i thiéu can thi€t dé 1am dic biin duge tinh nhu sau:

Biét ring qua trinh 1am ddc bin bing ling bat diu tir thdi diém t = 1, (hinh 2.16c¢),
Nong d6 SS trong ving bin c6 chigu cao Hz bang C;. Qud trinh lam dac bin thyc hién khi
biin duge nén dat 16 ndng d¢ yéu cau C, & dong bin thai (hinh 2.16d). Thoi gian du tinh
cho qué trinh nay 12 t, va chidu cao viing bun bang H,.

Tir can bling vat lieu, nén bo qua luong SS cdn lai trong ving nude trong, 1a ch:

CoaHy = GAH, = C A, (2.20)

hay : CH, = CGH, = C,H, (2.21)
Lugng nudc dugce ép ra va thai ra qua vach chay tran duge tinh theo cong thic:

vV = AH;-H) (2.22)

Khoang thoi gian dé thai Juong nude nay 12 hiéu 56 (1, - ).

I
=

x

Chigu cac mat phan cach, cm
T

I
I3

0 7] t Thdi gian I&ang. phot

Minh 2.18, D0 thjxdc dinh 1y
Lutu t6¢ trung binh Q' chiy qua vach (ran sé fa:
) V. A(H,-H,)
=, T Lot

u 1

(2.23)
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va: € Find s ) 2.24)

o Q

Van t6c lang W tai thosi diém (; duoc xdc dinh bang do thi nhw minh hoa trén hinh 2.17:
H, - H,
by

Wy =tgon = {2.25)

0 dieu kién dong lién e, van toc chdt ldng qua vach tran khong thé Ién hon W, khi
qui trinh 1am dgc bang Jang ving xdy ra. Khi d6. hru t6c Q' & thdi di€m 1, s& bing:

Q =AW, = A(H, - Hy) (2.26)
to
Thay Q' tinh theo (2.26} vao biéu thirc {2.24) tacd :

H,-H, _H-H ' 2.27)

t, — 1t t,

Biéu thiic nay la co s& dé xéc dinh 1, bang do thi nhw minh hoa trén hinh 2.18.
Cic budc xac dinh t, nhir sau

1. V& dudng 1iép tuyén v6i duding cong lang tai Cy;

2. Tir can bang vai chat (2.21) xdc dinh

= CﬂHU

H,
C

u

3, Dat gid iri H, 1en tryc ung va tir d¢ vé duomg song song vdi truc hoanh cho téi khi
cit dwong tiép wyén v6i Cy. Tir gizo diém cha hai duong d6 ha dudng vuong goc véi trye
hoanh s& nhan duge gid tri cla ty.

Dién tich be mat 16i thiu Ag can thiét dé [am dac bang ldng dugc xéc dinh nhu sau:
Van tdc trung binh tao thanh l6p c6 nong do C 1

C.H,A, 2.29)
Y
vi C,H, = CH.. khi d6 (2.29) cd thé viét lai 1a:
C.H A, (2.30)

t

& dizu kien dong lien e va trang thdl én dinh, van 6¢ tao thanh 16p co nong dé C, sé
bang van tdc di vac cia dong chit thai huyen phit (QC,). Do dé:
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va: A = (2.32)
H!]

Thé tich can thiét cho bun ldng trong l4ng nén ciing ¢6 thé xdc dinh tir thi nghiém ling
trén theo cony thic sau :

H, -H, =(H, -H,)e "™ (2.33)
trong dé:
H, - chiéu cao bin & thoi diém t;
H., - chizu cao biin sau khodng thii gian dai {(vi du 24 h);
H, - chitu cao 16p biin & thai diém (5
i - hing s& ¢6 gid tri ddc trung cho timg loai ban.

Nhiét d6 clia nuée cling anh hudng 16i van t6c lang cla cdc hat rin lo Nmg. Bang 2.4
cho van tdc lang c0a cat trong nwéc o nhiét dd khac nhau.

Trong thidl k& cic bé lang, can cr ¢€ tinh kich thude bé 1a van t6c dong trin (twong
duong voi van ¢ 1dng bé mat), chiu siu thanh bé va thdi gian huu.

Van t6¢ dong tran duoc tinh theo cong thic (2.34):

w, =2 _ (2.34)
A

trong dé:
W,, - vin t6c dong tran, m",’mz.nghy:
Q - Iuu lugng trung binh hang ngly, m"!ngz‘a.y;
A - 6ng dién tich be mat bé, m’;

O day dién tich be mat tinh tosn A chua ké dén dién tich mat giéng phan phdi dong
vao & giita hoac méng din thodt. Lwu huong trung binh 12 luu lugng dong tran & bé lang s¢
céip, biing chinh hwu lugng dong vao vi ¢6 thé bo qua thé tich bin théo ra tir ddy bé. Con &
bé Ling thit c4p thi d6 chinh 14 luu lugng dong ra.

Dai luong W, cdn duge goi 14 tai luong thity Iuc (1ai lugng rieng trén mot don vi di¢n
iich).

Thai gian lue duge tinh theo cong thite (2.35):

=24 Y (2.35)
Q
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trong do :
t - thasi gian lwy, h;
V - thé tich bé 1dng, m';
Q - lru lugng trung binh, m’/ngay;
Thosi gian fwu phai di dé ling mot khéi luong 16n chat lo limg va dé cho nudc thai
khong cu6n theo céc chit rén cin tich ra ngoai bé lang.

Ve mit Iy thuyét cho thdy, nang sudt bé 1ing khong phu thuge vao chidu sau ciia bé.
Chidu sau ciia bé 12 chigu sdu nuéc do tir ddy bé 16i dinh vach chay ran.

Bang 2.4. Van téc 1ang cla cat-frong nudc & nhiét dé khéac nhau

l Pudng

Budng van t8¢ ldng, mmys Van t8¢ idng. mm/s
kinh hat, g Kinh hat, L Ve 9. mm/
mm s°¢ i 1fc | 15 20°c mm 5°%C 10°c | 15°c | 20°C

350 24051 2455 | 2505 2555 0.275 21,55 2378 | 260 | 28.82
3.00 2255 | 2275 | 2325 2375 025 18.45 205 | 2255 | 246
2.50 2042 | 2002 | 2142 219.2 .20 12.85 145 | 16315 | 178
2,00 1825 1875 | 1925 197.5 0.15 7.87 .15 1042 | 11.69
1.75 16621 1732 | 1782 183.2 0.14 692 8.12 932 | 1052
150 1515 1565 | 1615 166,5 0.13 600 7156 8,30 9.45
125 133.0( 1380 | 1430 148.0 0.125 5,62 5,64 7.77 8.90
1.00 112041 11685 1 1217 126.55 0.12 5.1 6175 | 7256 | 8325
.90 32| 10729 | 1126 172 0.1} 455 540 625 7.10
0.85 98,4 | 10295 | 1075 12,05 0.10 3,85 4.6 535 6,10
0.80 03,45 | $8.08 {10292 | 10692 0.095 3.44 414 4,84 564
0.775 913 | 95656 | 1000 104,35 0.0925 3.34 397 4.60 523
0.75 88,1 923 96.5 100.7 0.0900 3.15 3,75 4,35 495
0.70 816 | 8587 89.8 639 0,086 282 3,36 350 444
0.65 748 | 7875 82,7 B6.65 0,080 2526 3,005 | 3.485 | 3.965
0.60 678 | 71.65 753 7905 0.075 2245 | 2665 | 3,085 | 3.505
0.50 5335 5648 600 63.32 0,070 1940 232 2,70 3,08
040 397 | 4246 455 484 0.0685 1.847 2217 | 2587 | 2957
0,375 a2l 390 418 44.6 0.069 1.682 2,007 | 2332 | 24657
0.35 324 | 3505 377 40,35 0.0615 151 1805 | 210 | 2.395
0.325 287 | .2 33.7 3.2 0.060 1.455 1,73 | 2005 228
0.30 251 | 27.45 297 3215 0.087 1325 167 [ 1815 206
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Tai lugng thay luc chia vach tran 12 thuong s6 gilta luue lugng nudc chay tran trung
binh hang ngay v6i tdng do dai cha véch tran, dai lwong ndty dugc tinh theo m’/m ngay.

Trong thue t&, van téc king hodc van 5¢ ndi 1én duge xdc dinh bing thuc nghiém, cdn
tai luong thuy luc 18y trong cdc i lieu. Theo GTZ (1989), d6i vdi thoi tidt khd W, = 18
m/h; con d6i voi that ti€t dm W, = 36 myh. Vi vay kich thudc ciia bé ling thuémg duoc tinh
qua tdi trong thiy luc va thiy gian hr.

Hién nay, hai loai bé lang duogc sit dung trong cong nghé xi 1Y nudc thai 12 bé ldng cat
va cic loai bé 1dng diing trong kdng cép I va clp IL.

2.4.3.2. Bé ling cdt

" BE ling cét thudmg duoc thiét k€ d téch céc tap chat rdn vo co khong tan cé kich
thude tir 0,2 dén 2 mm ra khoi nude thai. Pigu dé dam bao cho cic thiét bi co khi {nhw cic
loai bom) khéng bi cdt, s6i bdo mdn; tranh tic cic dudng 6ng ddn va cic anh hudng xiu
ciing viéc tang tai lugng vo ich cho cdc thist bi xir 1Y sinh hoc. -

Theo nguyén ly lam viéc, ngudi ta chia bé kdng c4t thanh hai loai: bé ldng ngang vi bé
ling dimg.

Bdng 2.5. Cac thong 3 didn hinh thiét k& bé lang cét logi ngang (5)

. Gid ti
Céic théng s&
Khodng Bién hinh

Théi gian Iuu., s 45 - 90 60
Vén t6c dong chéy, m/s 025-04 0.3
Van tdc léang dé tach hat, m/phit '
- duéng kinh 0.21 mm 10-1.3 1,18
- dudng kinh 0,15 mm 0,6-09 0,75
T8n thét ap sutt & tiét dién kigm sodt, 30-40 36
% chidu séiu kénh bé dng

Hain dinh che phép si xody & cla 2Hm - 05L

véIo vd cua ra

Ghi chii ;
a. Né&u khéi lugng riéng ciia hat rén nho hon 2,65 nhigu, cin chon van t6c ling nhé hon;

b. Cho ti&t dién ki€m so4t kénh Parshall;
¢. Hp, - chi®u sau 16n nha4t cha bé ling cat; d. L - chiu d2i 1§ thuyét cha bé 14ng c4t.

Bé ldng cdt ngang 13 mot kénh hé cd tiét dién hinh chit nhat, hinh tam gidc hodc
parabol (hinh 2.19). Chi®u dai bé thudng ity thudc vao chizu sau cin thiét, van t6c ldng va
tiét dien ki€m sodt b€, Chi2u sau bé nim trong khodng tir 0,25 dén 1 m. Ti 1& gifra chitu
rong va chitu sau sau B/H = 1:2. Van 16c dong chdy trong bé khong duge vuot qué 0,3 mys.
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V6i 16c do nhu vay cho phép c4c hat c4t, s6i va céc hat v6 co khdc lang xubng ddy, con hau
hét cdc hat him co nhe va nhd di qua bé theo ddng ra ngoai.

Thye & bé kng cdt thudng duoc thi¢t k€ hai ngan d€ luan phién nhau 1am vige va cao
can. Viéc cao cin 6 thé tién hanh bing thii cong hoic co gidi tiry thude vao qui mo cha bé.
Nhimg s6 liéu dic trung thiét ké bé ldng cdt loai ngang 6 cho trong bang 2.5. Thiét k€ chi
ti6t bé 1ing c4t ngang c6 thé tham khao o cdc tai li¢u [1.5,6].

A4

|
—
]

L

41

=1

i
g
.~

]
Al
~

/T
\_

i
I

b)

Hinh 2.19. B&1dng cdt loqi ngang

a. Cao bun béng thi céng: 1. Ranh thdo can: 2. Gidng chita nudc thdo can:
b. Cao bun béng co gid: 1. Bang cdo; 2. Mdy ndng
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dng .
cép khi

Hinh 2.20. BE Idng cdt ¢ suc khi

Bé lang cdt o suc khi (hinh 2.20) duge phét trién dua trén co sO ¢c hat cat tich 1u la
véi nhau trong dong chuyén dong xody gc tao bai dong khi, biing cdch suc khi vao mol
phia cla bé tao cho dong nudc thai chuyén déng theo qui dao tron va xodn &c quanh truc
theo hudng dong chiy. Do van t6c ngang trong vong xody |6n nén cdc hat hir co vén duge
giit lai con céc thanh phan ndng hon tach ra tap trung O ranh can day bé. Bé lang cdt cé suc
khi can c6 chitu sau it nhdt bang 2 m dé 130 nén vong quay tron ¢6 hidu.qua va ty so gilfa
chigu rong va chiéu sau bé vao khoang 1.5-1. Dav phan phoi khi dat cdch day bé mot
Khoang tix 0,45 dén 0,6 m. Céc thong s6 dién hinh cho viéc thiét k& bé lang cd1 o6 suc khi
¢6 cho trong bang 2.6.

Can cif vio cdc yé&u 16; hwu lugng nudc thai va nong 4o cic chit lo limg d€ chon bé
ling cét thich hop. Thong dung nhdt vin 1a b€ l4ng cét loai ngang.

Bang 2.6. Céc thong s& dién hinh thist ké pé t&ng cat (5)

Cac théng s8 clat
Khodng £ién hinh

Kich thudc: '

- chigu séu. m 2-5

- chigu dai, m 75-20

- chigu réng. m 25-70
Ty s& chidu rong / chigu sGu 11+ 50 15:1
Thést gian iuu khi luu lugng cé gia tri16n nhdf, phit 2-5 3
Cap khong khi, m*/m chidu déi phot 0,15-045 03
Luong cdt v vang cdt, m*/10° m® - 0,004 - 0.200 D015
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2.4.3.3. Cdc loai béldng

Cic bé lang 6 nhiém vu ling céc hat ran nho hon 0,2 mm. BE lang c6 nhiéu loai khic
nhau va hién thong dung hon ca 13 cée bé ling lien we. Bun lang duge tich ra khoi nudc
ngay sau khi l4ng, c6 thé bang phuong phip tho cong hoac co gidi.

Qud 1rinh ldng chiu anh hudng cha céc yéu 16 chinh sau : ey lugng nude thii, thoi
gian ling (hay thoi gian hru), khoi lugng riéng va tai lugng tinh theo chdt ran lo limg, t&i
lrong thily luc, sy keo tu cde hat ran, vin 16c dong chay trong bé, su nén bin dic, nhiét 46
ciia nudc thdi va kich thudc bé lang.

Theo chidu cUa dong chy, céc bé ling duge phan thinh: bé ling ngang va bé lang
dimg. Trong xir 1y nudc thai cong nghiép, bé ling ngang c6 thé duge xay dung mdt bac
hodac nhitu béc.

a. Bé ling ngang

Bé lang ngang c6 ket cu nhy trén hinh 2 -21. BE ling ngang <6 thé duoc lam bing cdc
vat lieu khidc nhau nhy betong, bétong cdt thép, gach hodc bing dat tuy thudc vao kich
thudc, yéu ciu cia qud trinh ldng vi digu kién kinh 1&.

Trong bé ldng ngang, dong nuéc thai chiy theo phuong nam ngang qua bé. Ngudi ta
chia dong chay va qui trinh ldng thanh 4 viing: viing hoat dong la viing quan trong nhat
cia bé ling; ving bin (ving ling dong) 13 ving bin ling tap trung; ving trung gian: tal
day nude thai va bin 1n 10n vdi nhaw; cudi cing 13 viing an toan.

Ung v6i qué trinh chia dong chay trén, bé ldng cling c6 thé duoc chia thanh 4 ving:
ving nude thai vao; ving ling hodc viing tach; ving xa nude ra va ving bin.

Viing nudc thdi vdo ¢6 chirc nang phan phdi deu dong nude thai vio bé ling theo wan
b 1iét dién cdt ngang dong chay, sao cho khéng c6 hién tuong xody & ving lang.

Ving ldng chifm hau hét thé tich bé, ling trong viing ndy tuan theo dinh ludt Stockes.
Mot yéu cau rat quan trong la duy tri digu kién chay dong trong bé. Digu kién nay thé hi¢n
qua chudn s6 Reynold. Tir d6 cho thdy, dé c6 nhing diéu kién trén beén vimg, bé ling can
¢6 bén kinh thiy lye thich hop. Ddi vdi bé lang ngang digu dé c6 nghia 12 bé ¢an nho va
nong. Trong thue 1€ digu nay khong thé chép nhan duoc vi nhimg 1y do Kinh (€,

Viing xd nudc ra c6 chitc nang thio nude trong ra mét cich on dinh.

Vitng bin odn ¢an dige trang bj cde phuong tién thio biin bang phuong phép thiy luc
hay co khi nhir minh hoa trén hinh 221,

Cic bé ling ngang thudng c6 chitu sau H tir 1,5 dén 4 m, chigu dai bang (8 + 12)H
chieu rong kénh tir 3 dén 6 m. DE phan phéi deu nude ngudi ta thudng chia bé thanh nhiey
ngan bing céc vach ngan. Cic bé lang ngang thudng duge sif dung khi hru huong nude tha
trén 15000 m'/ngay. Hiéu sust ldng dat 60%. Van 16¢ dong chay cla nudc thai trong b
Jing thudmg dugc chon khong 16n hon 0,01 m/s, con thoi gian luu tir 1 dén 3 gid.
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Hinh 2.21. B& ldng ngang

a. Logi céo bin béng bang tdi:
1. Cuia phan déng vao; 2. Vach chdn dong vao: 3. BS phéin gom véing:
4. Vach digu chinh ddng ra; 5. Vach chdn; 6. Bang 1é cdo biin:
7.H8 chiaban; 8. Ong dén-bun ra.
b. Logi cao bun béng xe di déng
1. Cla oéin nudc thdi vaio; 2. B8 1ang: 3. Xe cdo bun; 4. Méng gom vang:
5 Vach chén: 6. Cla déin nudce frong ra: 7, H8 chia ban; 8. 8ng ddin ban ra.
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b. Bé ling diing

So d6 nguyen Ly 1am viéc cla bé Ydng dimg duge minh hoa trén hinh 2.22. Bé ldng o
dang hinh hop hodc hinh try véi ddy hinh chdp. Nude thai duoc dwa vdo 6ng phan phdi &
tam bé véi van tSc khong qua 30 mmys. Nudc thii chuyén dong theo phuong ding tlr dudi
1én trén t6i vich tran v6i van t6c 0.5 - 0,6 m/s. Thot gian nude hnu lai trong bé tir 45 dén
120 phit va ducc xa ra ngodi bng 4p lyc thiy tinh. Chidu cao ving ling t 4 dén 5 m.
Trong bé ling, cdc hat chuyén dong cing véi nude tir dudi ién trén voi vén WS W va ting
dudi tdc dong clia trong lyc véi van 18¢ Wy. Do d6 cdc hat cd kich thude khdc nhau s&
chi#m nhitng vi tri khéc nhau trong bé ling. Khi W) > W, cdc hat s& ling nhanh; khi W, <
W chiing s& bi cudn theo dong chdy len trén. Hiéu sullt iang coa bé ldng dimg thudng thap
hon bé lang ngang tir 10 dén 20%.

¢. B ling theo phuong bdn kinh

Loai bé ndy c6 tét di¢n hinh tron (hinh 2.23), dudng kinh 16 dén 40 m (co khi 16
60 m). Chitu sau phin nude chay 1,5 dén 5 m, con ty 1¢ dudng kinh/chigu sau tir 6 dén 30.
Déy bé c6 do dée i 2 0,02 vé tam d€ thu can. Nudc thai duge din vao bé theo chigu tir tam
ra (hinh bé vi duoc thu vao méng tap trung roi din ra ngodi, Can ling xudng ddy duoge tip
trung lai dé dua ra ngodi nhd h¢ thdng gat can quay tron. Thdn g nude thai luu fai trong
bé khoang 85 dén 90 phiit, Hiéu sudt ling dat 60%. B& ldng theo phuong bén kinh duge ing
dung cho céc tram xir y co luu lugng w 20.000 m’/ngay dém trds lén.

Pé (ang hiéu suit iing ngudi 1a fim céch tang vin 1dc lang. Ditu nay c¢6 thé dat dwoc
bang céch 1ang dudng kinh cdc hat lang bing dong tu va keo tu hodc gidm d@ nhot cia
nudc bing tang rhiét do cha nude. Ngodi ra ciing ¢6 thé tang be mat ling va tién hanh qud
trinh lang trong 16p mong chét long. Piu nay duge thie hién trong chc bé ling loai dng
hoic loai tdm. O chigu sau nho, qud trinh 1dng xay ra trong thoi gian ngén, khodng 4 dén 10
phut va cho phép giam dugc kich thude bé ling.

Cac 6ng ciia bé ling thirdng ¢6 dudmg kinh 20 dén 50 mm va chidu dai 0.6 dén 1 m.
Cic dng dugc dat nghiéng v6i mot g6 5° dén 60",

2.4.3.4. Tdch cdc tap chdt ndi

Trong mot s¢ loai nude thai san xudt cd chifa dau, md cé khdi luong riéng nhé hon
nudc. D6 1a nhimg chél ndi, ching sé gy anh hudng x4u i cdc cong uinh thodt nuéc
(mang ludi va céc céng trinh Xit ly). Vi vy, ngudi ta phai thu hoi nhimg chét nay trude khi
x4 vao hé thdng thodl nude sinh hoat va san xudt. Cic chél md s bit kin 18 hdng gilta cic
hat vat liéu loc trong cdc bé loc sinh hoc ... va chiing ciing s& phd hdy ciu nic bin hoat
tinh trong bé aeroten, gy kh6 khan trong qud trinh 1én men can.

Theo tiéu chudn dong thai, khong cho phép xa audc thdi chira dau, m vao nguon tiép
nhan nude vi ching sé tao thinh mot 1dp mang mong phu 1én dién tich mai nude kh4 idn,
gay khé khan cho qué trinh hap thu oxy ciia khong khi vio nudc, lam cho qud trinh i 1Am
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1 f Nudc frong ra

Nudc thdi vao

Hinh 2.23. Bé 1dng theo phuong bdn kinh
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sach cha nguon nudc bi can ¢, Mat khéc, dau md trong nuéce thai 13 mot nguyén ligu c6
thé ché& bi¢n va ding !ai trong san xudt va cong nghé. Vi vay nudc thai chita ddu md véi
ham lugng 100 mg/l trdr 1én (nhu nudc thai ciia cac nha an, xuong ché bien thie an, xi
nghiép ch€ bién thuc phdm, xi nghiép san xudt dau bo...) wude khi xir iy phai cho qua bé
tach dau md (hinh 2.24). . ‘

porg e
thgt vao

a)

Burn cgn

YT TR ITENTI SIS,

(777 7T I 7T T TZN

Hinh 2.24. Thiét bi fach dau

a. Logi ndm ngang :
1. Théan thiét bi: 2. B& phan hat can béng thay lye: 3. Lop ad: 4. Ong gom ddu;
5. Véch ngdn ddu; 6. Réng cdao rén bang tai; 7. HE chua can.
b. Thiét bi tach adu 16p mong :
1 cua ddin nude sach ra; 2. Ong gom diu; 3. Vach ngan: 4, T&m chét déo x6p ndi
5. Lop ddw. 6. Ang ddn nudc thal vao, 7. BS phan Iang 1am 1 cée tém gon séng: 8. Bun can.
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Loai cdc tap ch#t ndi khoi nudce, thuc chét cling giong nhu lng cdc chat rdn, chi khic

[2 trong truémg hgp nay khéi lugng rieng chia hat (pn) nho hon khéi luong riéng cua nuéc
(p.). do d6 hat s& ndi lén.

Vian tdc hat ndi len (W) phu thude vae kich thude, khéi lwong riéng va do nhét, nghia
la phu thuge vao chudn s6 Reynold {Re = W.d. pqu,) Trong viing Re < 0,25, su ndi lén cha
hat tuan theo dinh fut Stockes :

W, = d”g(py — Phn)

{2-36)
18,

Khi cic hat pha ahg ndi lén sinh ra trong nude thai dong phu can & sy ndi len cda hat
dé. Van 16c ndi len co tinh dén sy can trd ndy duoe tinh theo cong thire (2.37)

W“' = wl‘l (3“ hn + 3""0)

(2.37)
Bhpn + 2Mg

trong d6:
W, - van 15c ndi 1én cta pha nhe;
- kh6i lugng riéng pha nhe;
Hyy - A0 thét dong luc hoe coa pha nhe.
Chieu dai lam viéc ciia bé tich du ¢6 thé tinh theo cong thic
¥

W h (2.38)

L=2a

. v
trong dé a 1a he s tinh dén do chdy roi clia dong trong bé va phu thuodc vio ti s0 W
1}

v

- khi W, =15 - a= 1,65
. v*

- khi W, =10 = a=15.

v'- van t6c tinh todn cila 16p ddng chy:
h - chitu sau lam viéc cha bé.

Van tdc ciia nude trong bé téch dau cé thé dao dong trong khoang 0,005 dén 0,01 m/s
B6i vai cde hat diu c6 duong kinh 80 dén 100 pm, van 16¢ néi lén cha hat bang 1 dén 4
mmy/s. Bé tich dau loai ngang thudng <o tir hai ngan tr& 1en. Chigu rong cva ngan i 2 dén
3 m; chiéu sau 16p nuée 1,2 dén 1.5 m va thoi gian lang tir 2 gi®s trd 1én.
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24.4. Lgc

Loc duoc tng dung d€ téch cdc tap chét phan tin ¢6 kich thuée nho khdi nude thai ma
céc bé lang khong thé loai duoc ching. Ngudi ta ti€n hinh qué winh tich nho vach ngan
x0Op, cho phép chdt long di qua vi giit pha phan tdn lai. Qué trinh toc 6 thé xdy ra dudi tic
dung ciia 4p sudt thity finh ciia cot chat 1dng hodc dp suflt cao truGe vach ngan hay dp suit
chdn khéng san vach ngan. ’

2.4.4.1. Loc qua vich loc

Viéc lya chon vich toc phu thude vao tinh chal nude thai, nhiet do, 4p sudt loc va ket
cdu thidt bi loc.

Vich loc thudng duge lam bang thép t4m ¢6 duc 16 hoic lu6i bang thép khong ri:
nhom. niken, dong, dong thau... va ca bang cdc loai vai khdc nhav (thily tinh, amiang,
bong, len, soi 18ng hop...). Véch loc gild céc hat can ¢6 cdc tinh chél sau: ird lyc nho, di ben
va déo co hoc, di bén vé héa hoc, khong bi truong nd va bi phd huy & digu kién loc cho
trudc. Ngudi ta tién hanh qué trinh loc v6i viée o thanh ba trén vich loc hay su vit kin cdc
I& ctia vdch loc.

Tuy theo cau tao va dac tinh cfia b, ngudi ta chia ching 1am hai loai: ba nén dugc va
hi khong nén dugc. Nhimg bi nén duge gom céc hat bi bién dang (chii y&u 1a nhimg chét
vo dinh hinh), dac trung bing sy giam do héng do bi nén chdl va ting trd luc khi tang
chenh lech dp sudt. Nguoe lai, & cdc bd khong nén duoc, do héng va wd luc 46 vaoi dong
chat 1ong trong qua trinh loc khong bi thay ddi. Ba loai nay thuong c6 ngudn géc 12 khodng
chiit {cd1, d4 phdn, natri cacbonat...) vdi kich thudce hat 16n hon 100 pm.

Nang sudt cha thiét b loc duge xdc dinh boi t6c do loc, nghia 12 the tich mrde di qua
mot don vi be mat loc trong mot don vi thi gian. Tdc d6 loc dugc tinh theo biéu thie:

dv AP 2
Fdr wR, +R)) (2.39)

trong dé:
v - thé tich nuéc loc sau khoang thdi gian T, m’;
F - dién tich be mat loc, m’;
1 - thiri gian loc, s;
AP - hiéu s8 4p sudt, Pa
i - do6 nhét dong luc nude loc, Pas;

R, va R, - r& luc cha 16p ba va cha vach ngan loc, m’;
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- Nguoi ta c6 thé tién hanh qud trinh loc véi higu s6 4dp sudt khong d6i hodc t6c do loc
khong déi. Phuong trinh loc khi chenh lech dp sust khong d8i cd dang:
dv AP (2.40)

F.dt [x‘,.v
l’l'rn - +

trong dé:
1, - trd luc riéng cha ba, m™;
Xo - 1y 56 gifta thé tich ba va thé tich nudc trong.

Thivi gian ¢an thi€l dé 1ao thanh ba & ché€ do loc cho trude bing :

N 8 2.41)
F(}-L\ithv]
F

Phuong trinh loc khi téc d¢-loc khong ddi s€ 1 :

AP = BTV (2.42)
X,.¥
T.F[—l + RV)
F

v
vitde doloc C= Tr nén phuong trinh (2. 42) cd dang :

AP = ur,.C (x,.C.1+ Ry) (2.43)

Pé loc nudc thai, ngudi ta 6 thé sir dung nhizu loai thiét bi loc khac nhau. Yeu ciu co
ban d&i v6i thiél bi loc 12 phai ¢6 hidu sudl tich tap chdt cao va toc dd loc [6n nhdt. Nguti
ta c6 thé phan loai thi€t bi loc theo nhiéu cdch: theo dac tinh qud trinh nhwr loc gidn doan va
lpc lién tuc; theo dang ciia qua trinh nhur lam dac va loc trong; theo &p sudt trong qud trinh
loc nhw loc chan khong (16i 0,085 MPa), loc dp luc (tir 0,3 dén 1.5 MPa) hay loc dudi dp
suit thity tinh cha cot chat 1dng; hodc theo chigu ciia dong chay nhir loc chay nguoe, loc
chay xudi hay loc chay theo bén sudn.v.v...

Trong cdc hé théng xur 1y nudc thii, ngudi ta thudng st dung cdc thiét bi loc l1am viée
gign doan nhr loai thudmg loc hiit, loc 18m, loc ép va thiét bi loc lam vigc lién tuc ahu loc
hinh tréng, loc loai dia vi loc loai bang. D¢ loc céc loai huyén phd nhanh tao thanh ba,
nguoi ta thudng ding thiét bi loc thing quay chan khong. Céc thiét bi loc loai dia phran Lén
dude ding dé loc cdc loal huyén phil c6 16¢ d¢ lang cla pha rin khong cao, cling nhy cdc
loai huyen phil dé bay hoi, d6 nhot cao, dé bj oxy héa va doc hai.

Pac tinh cha mot s6 loai thigt bi loc duoc t6m tét trong bang 2.7.
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Bdng 2.7. B3c finh ctia cdac thidt biloc 1am viec gian dogn va lien tuc (&)

r Céc ydu 16 dnh hudng Thiét bj lpc gitin dogn Thiét bj lgc lién tyc
161 viéc lya chon thidtbilec | |ochat | Loc Loc ép Loc Loc Loc
tam hirh tréng | dia bang
NBng dé ban dau cla huyén -
phd, % thé tich :
=05 1 2 2 - - -
<10 2-3 1-2 1 - - -
<15 4 3-4 2-3 1-2 2 1
Kha nang nhén ducc nudc 1-2 1 1 3 -3 4
toc sach
Khdl néing ria 4 3 2 1 - 2
aligls hé U th
th nor\g ché tao 10 thép ) 4 4 ] 4 3
Ehl,u axit

Ghi chit » Cic 56 thé hign chi s6 kinh 1€ - k§ thujt cua cac thiét bi loc
| - cao: 2 -t6t; 3 - trung binh: 4 - thép.

2.4.4.2. Bé loc vdi lop vat ligu lpc dang hat

Trong cdc qud trinh 1am sach murde thai thuong phai xi Ly mot lwong 1dn nuée, do do
nguoi 1a khong can sit dung céc thiét bi loc vdi dp sudt cao ma ding céc bé loc vdi 1op vt
liu loc dang hat. Vat ligu loc <6 thé sir dung 12 cdt thach anh, than cdc, hoac s0i nghién,
tham chi ca than nau, than bon hodc than gd. Lua chon foal vat ligu loc sy thuac vao loal
nudc thai va digu kién dia phuong.

Dac tinh quan rong cha lép hat (moi trudmg x&p) 1a 4o x6p va bé mat rigng. DO x0p
phy thude vio cau trdc cha moi trudng xOp va lién quan khong nhimg chi vdi kich thude
¢cac hat 120 thanh ldp xop ma ca vdi hinh dang va cdch sép dat ching. Néu ky hiéu € la do
xap con thé tich cta hat 1a V). Khi dd : :

e+ Vp=1
- khi £ = 0, mdi trudng x6p r& thanh vat dac;
- khi € = 1. moi trudng s& 13 val x0p cuc dai.
Be mat riéng cha 16p vat ligu x&p duoc xéc dinh bang do x6p cua cac hat va hinh dang

ctia ching. Be mél riéng nay dudc tinh theo cong thife :

a=6(- z)-:if- (2.44)

1l
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trong dd :
a - be mit riéng thé tich cba 16p loc. m’/m";
P - he s6 hinh dang hat;
dy - dudng kinh tuong duong cha hat, m.

Co ché téch cac hat.ran khoi nrée c6 thé nhu sau :

[a—

. Loc qua dé tdch cdc hat rén hoan toan bing nguyén ¥ co hoc;
2. Lang trong luc:
3. Bét gir hat rdn bang quén tinh;

4. Hap phu héa hoc;

L

. Hép phu vat ly:

6. Sur bam dinh:

7. Lang dong ty;

8. Nuoi dudng sinh hec.

Trong trudng hop tdng qudt, cdc co ché nay c6 thé xay ra dong thin va qui trinh loc
gom cdc giai doan sau
1. Di chuyén céc hat 16i be mat cde chdt tao thanh lap loc;

2. Gén chat cdc hat vao bé mat ;
3, Tach hat bam dinh ra khoi bé mat.

Theo ¢ ché cha sy gilf cdc hat huyén phi, ngudi ta phan biét hai loai loc:

1. Loc qua mang lop ba {cdc tap chit cin tach) duoc tao thanh trén be mat 1dp vt fieu loc;
2. Loc khong tao thanh 16p mang cdc tap chit.

Trong trudng hop dau, cdc hat c6 kich thudc 16n hon kich thiéc mao quan 16p vat liéu
bi git lai va tao thanh 16p bi, ciing rd thanh nhir 16p vat loc. Céc bé loc cham dac tnmg bdi
qud trinh nay. Trong truong hop thi hai, qud trinh loc xay ra trong beé day 16p vét ligu loc.
cdc hat tap chét bi gilf lai trén bé mit cdc hat cla vat lieu loc biang lyc bidm dinh. Qud trinh
ndy dac trung cho thi¢t bi loc nhant. Dai luong luc bam dinh phy thuoe vao cdc yéu 16 do
1¢n va hinh dang cia hat; 4o nham bé mat va thanh phan héa hoc; 16c 4o dong chay: nhiét
dé chit long va tinh chal ciia cic tap chét.

Cic hat bdm dinh thudng xuyeén chiu tic dong cha dong chiy va cudi cing s& bl bl ra
khoi be mat vat ligu loc, Khi s8 hat 141 bz mat 16p loc trong mot don vi thon gian bing s
hat & khoi be mit d6, sy bao hoa be mil dugc thiét 1ap va né khong con kha nang 1am
trong nudc thai duoc nita.
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Dong hoc clia qud trinh loc va can bing vat chét duge biéu thi bing cdc phurong trinh

sal
_E be-wg (2.45a)
%
_%a__, & (2.45b)
or ox
trong dé:

C - nong do cdc chét lo ling trong nude thai;
x - chiéu dai doan "kénh" xay ra qud trinh tich tap chét:
a, b - cdc hang s& 16c do bdm dinh va it ra cla cdc hat;
q - nong &6 ba can;
v - (hé tich nudc toc sau thi gian T,
Giai cdc phuong trinh nay ta nhan duge phuong trinh téng qudt clia qud trinh ahw sau:

~3
o°C +av§9+b£=0 (2.46)
oxét &x ot

Nghiém clia phuong trinh (2.46) ¢6 dang chudi vo han.

Cic chdt lo limg khi di qua 16p vat ligu sE lam gidm d0 x6p va thay dd1 be mat. Trd
luc ciia 16p loc tang 12n theo sir chay qua cia nudc thai va tai thoi diém bit ky bing;

. i
1 1
h=lidl=i, j(LJ di 247
0 n\E— AVh
L _0.88y’u( - e}’ (2.48)
¢ a2 AV
3
_ i”( £ ] . (2.49)
g — AV,

trong do :
h - trd luc lop loc;
iy - tréf lue cta mot don vi chiBu day 1dp loc khi nudc sach chay qua;
i - trd lvc mot don vi 1op loc v6i cdc hat bi giit lai trong mot thit diém trung gian
bat k¥
& - do rdng cha 1dp vat lidu loc;
V, - thé tich riéng clia bi can tich tu frong 16p loc;
dy - dudng kinh twong duong clia hat chat thai;
¥ - hé 50 hinh dang cta hat chét thai.
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Ngudi ta chia cdc thiét bi loc v6i 16p hat ra thanh loc cham, loc nhanh, loc hd va loc
kin. Chieu cao 16p hat trong bé loc ho bang 1 dén 2 m, con trong bé loc kin bang 0,5 dén 1
m. Ap sudt nuéc trong cdc thiét bi loc kin duoc tao nhd bom.

2.4.4.3. Thiét bi loc cham

Ngudi ta dung bé loc cham dé loc nudc thai khong dong tu. Cdu tao va nguyén Iy lam
viéc ctia bé loc cham dugce trinh bay trén hinh 2.25. T6c do loc trong céc thiét bi nay phu
thuoc vao nong do chdt ran lo lung. Khi nong do cdc hat rdn bang hoac nho hon 25 mg/l cé
thé 14y t6¢ do loc bang 0,2 dén 0,3 m/h, cdn khi nong do cic hat rdn lo limg bang 25 + 30
mg/1 thi t6c do loc s€ chon trong khoang tir 0,1 dén 0,2 m/h.

l Nuéc thai
A4
% [Fo "o _o.i6 o o]
- X
5 *
s Chay
tran
— 600+900 mm
: Lop da
—
= P T, SRR L, RS | i
Nudc sach

Hinh 2.25. B& loc chém don gian nda
hy - 11& luc khi méi frudng loc sach; hz - 1ré lyc khi mai frusng loc bj bén.

Bé loc loai nay lam viéc sau 30 ngay trdy luc cha né sé tang lén dén 1 m cot nude, nén
thuong phai dimg dé cao di 1,5 dén 4 cm 16p cét trén cung. Khi 16p vat liéu loc chi con
40 cm thi can b sung cdt sach vao.

Ut diém cia bé loc cham 1a ¢6 kha nang lam sach cao. Nhuge diém cia loai bé nay la
kich thudc 16n, gid thanh cao, lam sach bun kho va phic tap.
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2.4.4.4. Thiét bi loc nhanh

Trong bé loc nhanh, IGp vt lidu loc thudng gom céc loai vt lieu khic nhau & dang
hat nhu cat, than antraxit... Lap trén 12 16p cd kich thude hat 16n han 16p dudi. Hinh 2.26
minh hoa mot s& loai bé loc nhanh.

Dong Dang
V&30 VRO
I ‘
""""" . 300-600 Than antraxit
£00+900 Cat hogic M I
mm than antraxit 300:600 I cat
sl 4y 44|Dongra T lla) a1 44 Dongra
o |~y Ty | I LN B B S
) o)
Mang frén
Déng
VAo
~7 ladl Dong ra
= v —
Vi gid cat
_____ -0 a0n
1200+2400 Than antraxit 1800+3000 Cat
mm mm
_____ T\\_.T\\, TT Dong ra X Déng vao
— —
<) o}
,,,,, AVA j'
T =
1200+ 1800 f- ) Hinh 2.‘26. Mot s6 !o?l bé: loc nhonh
20m0 . ¢ dung frong xi 1y nudc thdi
l bong @ Loc mdt 16p théng thudng xudl dong:
Déng ra vio D lochai 15p thong thudng xudi dong:
< — c. Loc mét I8p xubi dong vél 16p loc day:
T d. Loc nguoc dang vai lop loc day:
k.. e. Loc vai hai dong vdo,
e) L *

10



Y

f}wp e
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; Man ﬂw
khi /QC \ // nufa.fgg ria
Muc nyoc [ = -_‘___
thirda | \ e 5
' ¥
i 800 mm
: 1
‘ o
Dong vdo_ A )| 600 + 760 mm
. : A—L
Thao can ¢ » 'l 400 2800 mm
= e
Deong ra - j
i X T —3 T - I N 2 o
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X
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a’o}?g ra
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Hinh 2.27. Thiét bi loc nhanh
a. Bé loc trong lyc: b. Thiét bi loc ép Iuc.




Céc thong s5 dién hinh ciia moi trudng loc ¢d ghi trong bang dudi déy :

Théng s& Loc chém Loc nhanh
Kich thude hiu higu ~ cia hat. mm 0.45-0.6 06-10
He s& dong dau” 1.507- 1.80 12-18
Veért iéu Cét hode than @ | NhiBu lép vat ligu khde nhau

Ghi chii
¢*) Kich thuc hiu higu cia hat ¢t 18 dutmg kinh 1ém nh4t cia hat cdt, trong 46 10% trong luong
cla miu chita cdc hat nho nhét:
(**} He 5o dong déo |3 1y s0 cia hat |on nhat trong 60% trong Juong cita mu chira hat nho nhit
v kich thuée hiw higu.
BE loc nhanh 1am viée véi Kich thude hin hi¢w 1on hon va hé 56 dong déu nhé hon bé
loc cham.
Ve két c&u, thiét bi loc nhigu 16p rét it khdc biét véi thiét bi loc mot 1p. nhtmg thiél bi
foai nay c6 nang suat loc cao va thoi gian loc kéo dai.
Hinh 2.27 gi¢i thi¢u thiét bi loc trong lyc va loc dp lyc.
Qui rinh loc s& dimg lai Khi ham heong chét rdn lo himg trong dong ra tang lén gud
miic cho phép (didm /) hodc trd lyc (tn thit 4p sudt) bé loc tang vugt qua gidi han cudi
ciang cho phép {diém 2), xem hinh 2.28.

Trong loc nhanh, cic chat bdn nim lai rong moi trudng loc duoc tich ra nhd qua trinh
nre. Qué trinh nay duge thuc higén nhu sau : Nudc rira duge dua tir duéi lén vai e d6 nira do
16n d¢ nang hat cat len (ao ra trang thdi 1o limg. khi dd céc chét bin dd bim vao vat lieu loc

g
§ 18n thét Ap sudt cudi cing cé thé chép nhan
£ I ;
=
w©
g 0&\0.0
g Rel
o @2
= X
B £ OF
'((‘b
& &
0.
2 .
5 Gidgi han chat lupng ddng ra / 1
Chét lugng dong ra

Thai gian hodic thé tich e nudc _
Hinh 2.28. D6 thi xac¢ dinh thdi gian loc



Bdng 2.8. $& iiéu dién hinh frong thiét k& bé Ioc hai hodic nhidu i6p vt lidu loc (5)

Gid
Hac finh
Khodng Pi&n hinh
(1 ¥4 3)
Loc hai iép
« Antraxit:
- chigu sau. mm 300 - 500 450
- kich thudc hou hléu, mm 0E-10 12
- hé 58 dbng déu 13-18 16
o Cat:
- chidu 56, mm 150 - 300 300
- kich thudc hdu hiéu. rnm 0.4-08 0.55
. -h&sd ddng déu 12.16 15
-t8c dd loc, I/m’ph 80 - 400 200
Loc nhigu 13p:
o Antraxit (op trén ¢lng cla mai
tudng loc 4 16p)
- chidu s&u, mm 200 - 400 200
- Kich thuée hau higu. mm 13-20 14
- h& s& dbng déu 15-18 1.6
« Anfraxit {iép thd 2 clia méi frudng loc
418p)
- chidu séu, mm 100 - 400 200
- kich thudc hu higu, mm 10-16 1.2
- hé sd dbng déu 15-18 14
« Antrait (I0p frén cing cla mdl
trudng loc 3 16p) :
- chi@u séu, mm 200 - 500 400
- Kich thude hau hidu, mm 10-20 14
- hé s& ddng ddu, mm 14-18 1.6
cat
- chidu 54U, mm 200 - 400 250
- kich thude hau hidéu, mm 04-08 0.5
- hé st dbng dau 13-18 1.6
Gamet hofc imenite
- chi&u s&u, mm 50-150 100
- kich thude hdu higu, mm 15-1.8 1.6
- t6c dé loc. I/mP.ph 80 - 400 200
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s& duge gidi phong ra. Ciing c6 thé rira bing théi khong khi true dé 1am ran nint 16p cat,
sau d6 méi c4p nudc rira vao. Cudng 4o cdp khong khi ¢6 thé tir 18 dén 22 I/m’.s, con nudc
tir 6 dén 7 Jm’.s. Cling ¢6 thé tién hanh qud trinh rira theo ba giai doan : trudc tién théi
khong khi, sau d6 14 hén hop khong khi va nudc, cudi ciing 1a nude rira. Thési gian ria kéo
dai nr § dén 7 phit.

Ngdy nay, ngoai cdc k¥ thuat loc thong thutmg nhuy loc cdt, loc ép khung ban, hoic loc
bing thiing quay chan khong. Nhi2u k¥ thuat tién ti€n nhur vi loc, loc tir v.v.. di duoc phét
rién va ciing dugc ving dung trong xit 1§ nude va nudc thii. Viec lua chon thi€t bi loc d€ loc
nude thai tiry thude vao lugng nude ciin xir 1§, ham lugng chat ban va mirc do phan tén clia
ching, cic tinh chit héa 1¢ clia pha rin, pha léng vi mitc 4o cin 1am sach.

Béng 2.8 va 2.9 gidi thieu mot s6 8 litu dién hinh c6 thé tham khdo trong thiét k& va
vin hanh bé toc,

Bang 2.9. Mot s& gid fri dién hinh v& téc dé rda nguoc cdn thiét cho céc bé loc (5)

Logi gt bl loc Kich thuéc 18 han cia | T8¢ 48 ra én nhét cain thiét
het méi tudng loc m/me.ph m/h
Loc mét iap cat 2 mm 18-20 108 - 120
Loc hai 16p (antraxit va céty Xem bdng 2.5 08-12 a8 - 72
Loc ba lap (antraxit, cat gamet | Xem bdng 2.8 08-12 48 - 72
hodic imenite)

Téc dd loc ¢6 thé tinh theo cong thite thyc nghiém sau:

v, = 024200 )" X0y = P™ | iyt
e
trong dé: )
depy - (60% cdt 6 kich thudc (mm) biing kich thude hitu hiéu) x (he sG déng deuy;
pe - khoi luong rieng cha cdt, kg/m’;
Pn - kh6i luong clia nude, kg/m’;
p - d6 nhét cia nudce, Pa.s.

2.4.5. Taeh cac hat rdn lo Iing dudi tac dyng cua Iye ly 1am vd iye nén

Ngui ta con tich c4c hat lo limg bing cdch ti€n hanh qud trinh ling ching dudi tic
dung cita cdc lyc ly tam trong cdc xyclon thay liuc hodc mdy ly tam,

2.4.5.1. Xyclon thay luc
Cau tao va nguyén 1y 1am viéc cia xyclon thity luc xem & hinh 2.29.

Khi chdt 1ong chuyén dong quay tron trong cdc xyclon thity luc, luc 1y tim tdc dung
18n cdc hat rédn 1am vang ching ra thanh. Ngodi ra cdn c6 cde Ige sau ciing tic dung lén
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chiing nhu kuc can dong chuyén dong; trong luc va luc quan ténh. Khi téc do quay I16n thi
hre qudn tinh rdt nhd ¢6 thé bd qua,con hre ly tam s& 16n hon trong lue rét nhizu.

Téc do chuyén dong cia cdc hat rin trong chét 16ng dudi téc dung ciia hre 1y tam phu
thude vio dudng kinh cda hat, higu s6 khéi hrong riéng ca cdc pha (Ap), d0 nhdt p,. khéi
lugng riéng py, cla nude thal va gia t6c clia trrong ly tm 1, theo cong thike sau;

m-21 m+l m«l

IS am 3 43T 1
ST aso
3

Ly

trong dé :
C-hesoty 1&;
m - chi 56 mii phu thudc vao ché& do thiy luc :
-doi véichédodong Re=v, . dp/pu=16—->m=2,C= 1,7.10*
- d6i v6i ch€ do chuyén ti€p Re = 16 - 420 > m=1,2,C= 249.107
- d8i v6i chuyén dong xody: Re > 420 -» m =5,36; C=0,5.

- Higu sudt 1am viéc cua cdc xyclon thly lec ngoai cdc tinh chat vat 1y caa chét long
con chiu anh hudng c0a cdc thong s& vé két cdu nhe dudmg kinh, cdc 6ng din nudc thai vao
vi ra khéi xyclon.

Ut diém cla cdc xyclon thiy lyc 1a cfu tao don gidn, tién lgi, dé van hanh, c6 nang
sudl cao va chi phi thdp. Xyclon thiy luc dp suat duoe ding dé l4ng céc tap chat rdn, xyclon
thay luc dp suat thap (hé) thudng duge ding dé tich cdc tap chét l4ng va nbi.

Ngudi ta o thé bé tri cic xyclon lam viéc theo 8 hop hodc c4u tao thanh nhigu 16p dé
tang hiéu sudl tich.

Nang suit cia xyclon thiy lue duoc xdc dinh theo cong thite sau:

Q=K,D.d,/2gAH (2.51)

trong dé
K; - hé s6 khong thir nguyén;
D - dudng kinh ctia xyclon, m;
d, - dubmg kinh 6ng vao, m;
AH - chénh léch 4p suilt gifta 8ng ra va 6ng vao, Pa;

Nang snét clta xyclon thity lyc nhign 16p duge tinh nhyr sau:
Q = 36m(R? - rH)w, (2.52)
trong dé:

R - bdn kinh quay;
r - ban kinh phéu ti€p nhan bin can;
n - 56 1dp trong xyclon.
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Hinh 2.29. Cac logi xyclon thuy lyc

a. Logil dp Iy

b. Logi xycion cé &ng fry bén frong vé 18m chdn hinh ¢én :
1, Than thiét bi; 3. Khay vanh khuyén: 2. Ong try; 4. T&m chdn
. Xycion thiy e nhidu tang :
1. Tém chdn hinh ¢dn; 2. Méng gom nuoc sgeh; 3. Vach trdn; 4, Phéu gom d&u md;
5. Mang phén phéi; 6. Ong déin ban ¢dn ra ngodi
d. 50 d& hé thdng xyclon ap e,
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2.4.5.2. Mdyly tim

D& tach cc hat rin ra khoi nu6c thii cling 6 thé sir dung mdy loc ly tam va mdy lang
ly tam.

Loc ly tam thyc hien nhdy quay tron huyén phd trong thing quay, chét 16ng chui qua
Ir6i loc hogc vii loc va cdc 16 trén than thimg ra ngoal, con nhiing hat rin duogc giir lai trén
ludi hodc véi loc trén thanh thing, ching sé ducfc 14y ra ngoai bling tay hodc dao cao.

Phuong trinh loc ly tam c6 dang sau:

dv _ pot(R* -r*)mK L

(2.53)
dr R
pln—
Iy,
cdn chénh l&ch 4p sudt trong méy ly tim duge xdc dinh theo cong thifc sau:
ap= @' PR -15) (2.54)

2

trong d6 :

p1 - kh6i lugng rieng cia chit long;

© - vAn 8¢ goc quay cla thing quay;

R - bin kinh roto;

1, - bdn kinh trong ca chét 1ong va lp ba khi quay;

K. - he 56 ty & cha l6p;

L - chigu dai clia thiing quay.

Loc ly tam dugc dng dung dé tach huyen phd khi doi hoi ba c6 do dm khong cao va

chn rira triét dé. ’

Ling ly tam 12 qué trinh phan riéng huyn phd nhd lyc thé tich ctia pha phan tén (céc
hat rén). Cdu tzo thing ly 1m trong trutmg hop ndy 12 thing litn. Qud trinh ndy gom cic
qué trinh vat 1y 12 1ing cdc hat rén (theo nguyén 1y clia thity dong luc) va nén bi.

- Nang sust ca mdy ly 1am bing:

K.V,
Til.

Q = (2.35)

trong dé:

K - he 56 sit dung thé tich tinh todn cla thung quay;
1, - th¥i gian hru ciia huy2n phi trong thing quay;
V, - thé tich tinh todn cla thing quay.
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So d 1am sach nuéc thii bing médy ly tam duge minh hoz trén hinh 2.30.

— = 1] Bun ¢éin
3 6 —
vat rén tén 4 N '
Ban céin I é Nudc
sqach
7 b—

Hinh 2.30. S0 d® khdi hé théng thiét bi tach chdt rén ra khdi nudc thai béng ly tam

1. Loc qua t&m chdn; 2. Xyclon thiy lye: 3. Lam dac BN bang léng: 4. Thing chia;
5. Bom; 6. May ly tam; 7. Thung chia:

2 5. CAC PHUONG PHAP HOA LY

2.5.1. béngty vakeoty

Qué trinh Jng chi c6 thé tich duge cdc hat rdn huyén phit nhung khong thé tich duge
cdc chdt gay nhiém bin & dang keo va hda tan vi chiing 12 nhimg hat rén c6 kich thudc qud
nho. Dé tich cdc hat rdn d6 mot cdch hi¢u qua bing phuong phép ling, ¢4n tang kich thude
ctia ching nh¥ sut tic dong wong hd gilta cdc hat phan tén lién két thanh tip hop céc hat,
nhim lam tang véan t6¢ ldng ciia ching. Vigc khir cdc hat keo rdn bing ling wong lugng doi
hdi trude hét can trung hoa dién tich cha ching, thi dén 1a lién két ching vdi nhau. Qui
trinh trung hoa dién tich thudng duge goi 1a qud trinh déng tu (coagulation) con qud trinh
tao thanh cdc bong 16n hon tir céc hat nho got 12 qud trinh keo tu (flocculation).

Trong tw nhién, thy theo ngudn goc xudl xi cling nhu ban chilt hda hoc, cdc hat can lo
limg d2u mang dién tich am hodc dwong. Vi du, céc hat rén ¢6 ngudn gdc silic, cic hop chat
hitu cg deu c6 dién tich am, nguge lai cc hydroxit sit va nhom mang dién tich duong. Khi -
thé can bing dién ddng cha nudc bi phd v, cdc thanh phan mang dién tich s& két hgp hoac
dinh k&t véi nhau bing luc lién két phan tir va dién 6, tao thanh mot 6 hop cdc phan w,
nguyén 1 hoac céc ion ty do. Céc 16 hop trén dugc goi la cic hat "bong keo” {flocs). Theo
thanh phin cdu a0 ngudi ta chia chiing thanh hai loai keo: keo ky nudc {hydropholic) 1a
loai chéng lai cdc phan tr nude va keo hdo nudc (hydrophilic) 14 loai hap thy cac phén tir
nudc nhir vi khudn, vi mit..., trong d6 keo ky'nude dong vai tro chl y&u trong cong nghe xit
1§ nudc va nude thal.
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Co ché cta qua trinh dong W hoan toan ¢b thé giai thich don gian bang mo hinh hai
16p, nhu minh hoa trén hinh 231
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Hinh 2.31. Dién fich frén hat o ling khi gidii thich baing Iy thuyét hai 16p

Nhimg hat rén lo limg mang di¢n tich am trong nudc s& hit cdc ion wéi ddu. Mot s6
céic jon trdi d4u d6 bi hit chat vao hat rén dén muke ching chuyén dong cing hat rén, do dé
tao thanh mot mat trugt. Xung quanh {6p ion trdi diu bén trong nay la 16p ion ben ngodi ma
hau hét 1 céc ion trdi ddu, nhung ching bi hit bam vao mot cich long léo va ¢ thé dé
dang bi trucr ra. Khi cdc hat rin mang dién tich &m chuyén dong qua chét 1ong thi dién tich
am d6 bj giam bdi cdc ion mang dién tich duong & 16p beén trong. Hitu s6 dién nang giita
cdc lép 6 dinh va Idp chuyén dong goi 12 the zeta () hay thé di¢n dong. Khic v6i the nhiét
dong E (1a higu s6 dién th€ giita be mat hat va cht 15ng). The zeta phu thude vao E va
chizu diy hai 16p, gid tri cha né s& x4c dinh luc tinh dién ddy chia céc hat 1a lyc can rd viec
dinh két giita cdc hat rin v6i nhau.

Néu nhy dién tich am thyc la dién tich ddy nhu & hinh 2.32a va thém vao d6 14t i céc
hat con c6 lye hit tinh dién - luc Van der Waals - do cfu tric phan ti cha céc hat. Téng clia
hai loai-dién tich ndy 12 dién tich ddy thuc hay 12 mot hang rao nang lugng can tré cdc hat
rdn lién ket v6i nhau. Nhw vay muc tiéu cia dong t 1a gidm the zeta - nic 12 gidm chi2u cao
hing rao nang luong nay 16i gid i t6i han, sao cho céc hat rin khong ddy 14n nhau bing
cich thém céc ion c6 dién tich duo‘ng.' Nhu vay trong dong tu dién ra qué trinh phd vO én
dinh trang théi keo cila cdc hat nhd trung hoa dién tich. Hiéu qua dong t phu thuge vao
héa tri cia ion, chat dong ty mang dien tich tréi ddu vai dién tich cfia hat. Héa tri cia ion
cang 16n thi hiéu qua dong ty cing cao.

Qua trinh thiy phan céc chét déng tu vi tao thanh cic bong keo xdy ra theo cédc giai
doan sau:

Me™ + HOH € Me(OH)Y” + W (2.56a)
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Me(OH)* + HOH € Me(OHY + H' (2.56b)

W
e

Me(OH)' + HOH & Me(OH), + H' (2.56¢)
Me*  + HOH 2 Me(OH): + 3H' (2.56d)
t troof d
1 L/Md e _ 1 - Ir..__ Mt trupot
| @"“\\
2 l Thé zeta v A
] o G 1! |
__ i\l
R [Ty
e éx;f{
5 % (B2
3 2 y >#
S

Hinh 2.32. Gidm dién tich thyc rén hat rén béing thém cdc ion trdi ddu héa tri 3

Liu luong ciia céic chat dong ty thy thudc vao nong do tap chat rén trong nudc thai va

ducc gidi thieu rong bang 2.10.

Bang 2.10. Lidu lugng chdt dong ty ing véi ham lugng khéce nhau ctia tap chdt (6}

NBng dé tap chét trong nudc, mg/| Lidu lugng chét d8ng ty khan, mg/1

Ter 1cdén 100 25+ 35

101 + 200 30+ 45

201 + 400 40 + 60

401 = 600 45+ 70

601 + 800 b5+ 80

807 =+ 1000 60 = 90

1001 + 1400 &5 + 105

1401 + 1800 75+ 115

1801 + 2200 80 + 125

2201 + 2500 90+ 130

Cdc chdt dong tu thudng diang

Céc chdt dong ty thudng ding 1a cdc mudi nhém, sit hodc hén hop cda chiing. Viéc lua
chon ch4t dong tu phu thudc vao céc tinh chét hda 1§, chi phi, ndng d¢ tap chét wong nudc,
pH va thanh phan mu6i trong nuéc. Trong thuc t& ngudi ta thudmg sir dyng cdc chét dong tu
sau; N;(SO,;);;.]BH:O, NaAlO;, Nz(OH)sCl, KAI(SO4}212H20. NH4A1(804)212H10
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Trong 46 duge diing rong rii nhét 13 Al,(SO4); bai vi Aly(S04), hoa tan 15t trong nudc,
chi phi thip va hoat d0ng c6 hiéu qua cao trong khoang pH =5 + 7.5,

Trong qué trinh dong tu, Al(SO4); tdc dung véi canxi bicacbonat trong nude theo
phan Gng sau:

Aly(SO4); + 3Ca(HCO:), & Al(OH) Y + 3CaSO, + 6CO,

Trong phin 16n cdc wudng hop ngudi ta sit dung hdn hop NaAlO; va Al;(S0,); theo ti
1& (10G:1) + (20:1). Phan itng xdy ra nhu sau:

6NaAlO; + Al(SO.); + 12H,0 &2 8ANOH)d + 3Na,SO,

Viéc sit dung hdén hgp mudi trén cho phép ting hiéu qua qud trinh 1am trong nudc,
ting khdi luong va tdc do ldng cia cidc bong keo ty, md rong khoiang pH t6i vu cia moi
udng.

Al{OH)sCl ¢6 d6 axit thip nén rit phi hop dé dang 1am sach nude ¢6 dd kitm y&u va
qué trinh duge thue hién nhd phan tng sau:

AL(OH)C + Ca(HCO:), —» 4AIOH); 4 + CaCl, + 2CO;,

Cédc mudi sdt : Fey(804)3.2H,0; Fea(804):.3H,0; FeS0,.7TH,0 va FeCl,. ciing thudng
duge ding 1am chét déng tu. Viée tao thanh béng keo dién ra theo cdc phan ing :

FeCl; + 3H,0 — Fe(OH); + HCl (2.58)

Fex(SO¢)% + 6H,0 > 2Fe(OH); | + 3H,S0, (2.59)
Trong digu kign kiem héa xdy ra cdc phan tng sau:

2FeCly + 3Ca(OH);, — 2Fe(OH) 4 + 3CaCl, (2.60)

FeSO; + 3Ca(OH), — 2Fe(OH) 4 + 3CaSO, (2.61)

Céc mudi sit dugc sit dung 1am chat déng tu cé nhitu vu di€m hon so véi cde mudi
nhom, do :

- tdc dung 16t hon & nhiét d¢ thip;

- ¢ khodng gid tri pH t8i 1 cia moi trudng rong hon;

- do btn 16n va kich thude bong keo o6-khodng gidi han rong cla thinh phian mudi;
- ¢6 thé khir dugc mii vi khi ¢6 HaS.

Tuy nhién cic mudi sit ciing ¢6 nhiing nhuoc diém, chiing tao thinh cic phiic hoa tan
nhudm mau qua phin iing cia cdc cation sit vdi mot s6 hop chdt hiru co.

Ngudi ta ding thi nghiém Jar-test d€ x4c dinh ligu lugng 16i wu cha chét dong tu trong
quii trinh X1t Iy nude va nude thai.
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pé tang cutmg qué trinh tao thanh bong keo hydroxyt nhom vi sit véi mue dich
tang 16c 4o lang, ngudi ta tién hanh qud trinh keo bing cich cho them vio nudc thai céc
hop chél cao phan tir goi 1a chélt rg dong m {(flocculant). Viec sir dung cdc chat g dong
cho phép ha thép Lign lrgng chét doag W, gidm thoi gian qud trinh déng tu vA ning cao 16c
do ling cia cdc bOng keo.

DE xir 1 nude thai ngudi 1a dang céc chit keo tu c6 ngudn goc thién nhién hoic tong
hop. Cac chét trg dong 1 ¢6 ngudn goc thien nhién thudmg ding la tinh bot, dexirin
(CeH1uOshn, céac ete, xenlulo vi dioxit silic hoat tinh (xSiO;.yH;O).

Céc chat trg dong tu 1éng hop thudng ding nhit 12 polyacrylamit : {CHz CHCONH;)
Tiy thudc vao céc nhém ion khi phan ly ma cdc chél trg dong 0 ¢6 dién tich am hodc
duong {cic chat tro dong ty loai anion ho#c cation): polyacrylic axit {CH,CHCOO), hoic
polydiallyldimeiyl-amon. .

CH:
Da s§ chdt bdn hi co, vO €0 dang keo / NG
. ‘e . . . a ..-CH CH-CHz- ...

trong nudc thai c6 dien tich am va do d6 néu l : ‘
ding céc chat g dong tu cation trude 40 s€ cH o
kheng can phai dong i s¢ bo. Viec lya chon héa z \ / 2
chét, ligu luong t6i wu cla chang, trinh ty cho N
vio nudc..cing deu phai dugc xéc dinh bang. CHa/ \ CHa
thuc nghiem. Thong thuromg lidu lugng chat trg ) .
dong tu cho vao trong khodng 1 + 3 mg/l. Polydialyidimetyl-armon

Dé phan (ng dién ra hon toan va tiét kiem, phai khudy ton deu héa chat véi nuec
thai. Thoi gian nude luu lai trong bé trdn khoang 1 dén 5 phit. Tidp d6 thdi gian can thiét
d4é nude thai Gép xdc véi héa chil cho t6i khi bt dau ldng dao dong trong khodng 20 dén
60 phuit. Trong khoang thoi gian ndy cdc chit héa hoc c6 tic dung va s& dién ra qud trinh
dong ty va tao bong.

Pé Khudy tron nuoc thai véi héa chdl va tao dugc bong keo, ngudi ta ding nhimg loai
thiét bi khudy won Khic nhau. Nang lwgng can thi&t d€ chuyén dong cdnh khudy trong nude
tinh theo cong thife sau:

P = CD-A.p.V3
2

(2.62)

trong do.

P - nang lwong, N/s;

A- dién tich cdnh Khudy, m
p - khoi lwong riéng clia chét long, Kkg/m’;

v - van 16c canh khudy d6i vai chét 1ong, mv/s;
Cp, - he s& ma sét.

2,
L

122



Gradien van 16¢ sinh ra do viéc dua nang lrong ti¥ bén ngodi vao thé tich nuéc V st 1a:

-

|
P )2
Gemj— ;
[V_!J (2.63)
trong dé:

G - gradien van téc, s
u - do nhat cha nudc dyn.sfcmz;
V - thé tich chia bé dong v, m’.

Trong dai da sO trudmg hop, tieu chudn yéu ciu trong thi€t k& thuong ldy G trong
Khodng tir 30 dén 608

Thoi gian cling 12 mot thong s& quan trong trong dong w. Trong thiét k€ ngudi ta
thuomg chon tich 8 G.1, trong d6 T 13 thoi gian luu ihiy lyc trong bé dong . Gid tri dién
hinh cila tich s6 trén nam trong khodng I1x10" dén 1x10

Qud trinh 1am sach nudc thai bang dong va keo tu gom céc giai doan: dinh luong,
khudy tron héa chit véi nude thai, tao thanh bong keo va ling bong keo.

NUGCe Chét dong tu

¥

‘ 5
/ /
N /
Nudc thai . Nude da

7

L Ll duoc tam sach

Can lang

Hinh 2.33. So dd it bi lam sach nudc thdi bang dong Ty
1. B ehiia chudin bj dung dich: 2. Thit bj dinh lugng:
3. B& khudy tron; 4. B& tgo bong: 5. B Iang frong,
P& khudy tron chit dong t véi nudc thai ngudi ta thudmg diing cdc phuong phép
khudy thity lyc va khudy co hoc. C6 nhigu loai thiét bi khéc nhau d€ tién hanh qud trinh
dong w. Hinh 2.34 minh hoa mot 56 loai thiét bi dién hinh.

Khoang cich giita hai vich ngan bing hai [an chitu rong bé. Van 8¢ nudc trong bé
vao khoang 0,6 mys, con qua cira thong vao khoang 1 mys. Thoi gian huu coa nude trong bé
khudy tron bang khodng 3 dén 5 phit. Van tdc dong aude trong loai b thudmg chon bing
0,2 dén 0,3 m/s.
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Nude Fhdi vd
chat dong fu
Chét keotu

c)
Hinh 2.34. Cac thidt bi dong ty
a. Loai khudy bang véch ngdn:

1. K&nh dén nudc: 2. Véach ngan oo cla théng: 3, Cda rdn
b. Logi budng ngdn fao béng:
1. Kénh ddin nude; 2.Vach ngén: 3. Cua an
¢. Logi thigt bi dong tu k&t hop véi ldng trong:
1. Than thigt bl 2. Méng gem nuoc frong: 3. Cua frén nudc trong ra,
4. Budng tach knang khi: 5. Ong frung tam: 6. &ng phén phéi nudc théi



2.5.2. Tuyén ndi

Phuong phép tuyén néi thudng duge sit dung dé tach céc tap chét (& dang hat rin hofc
16ng) phan tin khong tan, W 14ng kém ra khoi pha 1ong. Trong mot s¢ truomg hop, qud trinh
nay cling duge ding € tich cdc chat hoa tan nhir cdc chét hoat dong b mat. Qud trinh nhu
véy duoc goi 12 qui trinh tach bot hay lam dic bot.

Trong xir Iy nuée thai, v& nguyen tic, tuyén néi thudong duoc sit dung A€ khit cac chit
1o limg va lam déc bin sinh hoc. Ui diém co ban ciia phuong phép ndy so vé1 phuong phép
lang 12 c6 thé khir dugc hoan toan cdc hat nhé hodc nhe, lang cham, trong mot thai gian
ngin. Khi céc hat d4 ndi len be mat. ching c6 thé duoc thu gom blng bo phan v6t bot.

Qua trinh tyén néi duge thuc hign bing cach suc cdc bot khi nho (thuong 1a khong
khi) vao trong pha l1ong. Cdc khi d6 k&t dinh vai cdc hat va khi luc ndi cla tip hop cdc
béng khi va hat di 16n s& kéo theo hat cing néi lén be mat, sau d6 chiing tp hop fai véi
nhau thanh cdc 16p bot chita ham lugng cdc hat cao fion trong chét 1ong ban dau.

Trong trudng hop ¢an tich cdc hat rén ky nuéc, khi béng khi dinh chat vio ching s
tao thanh mot dudng bao 13 bién gi6i ciia pha rdn - long - khi gidi han dién tich dinh cia
bot khi, Pudng ti€p tuyen vo1 mat bot kbf tai diém 1i€p xiic va be mat ctia hat rdn tao thanh
mot g6e 6 (hinh 2.35) goi fa géc bien cua sur thim wot.

Hinh 2.35. Sy k&1 dinh cla hat rén va bong khi frong fuyén ndi
1. Béng kni; 2. Hat rén,

Khi nang tao thanh 8 hop tuyén ndi clia céc hat - bot khi, van toc cla qud trinh, do
ben vimg cBa moi dinh ket va thdi gian fon tai cia 16 hop trén phy thude vao ban chét clia
hat, vao dic tinh tdc dung frong h& ciia cdc téc nhan v6i be mat hat va khi nang thim uét
cha be mat hat. Nang luong tao thanh 18 hgp bot khi - hat bang:

A=c (1 -cosB)
trong d6 o 1 siic cang bé mat cia nudc trén bién gidi voi khi.

D6 v6i hat thim udt 16t 8 — 0, cosé —> 1, do d6 d6 bén viing cha sy két dinh 12 nho
nhdt, ngugc lai d6i véi hat khong thé&m nude do ben viing d6 14 16n nhat.

Xic sudt k&t dinh chia hat v6i bong khi phu thudc vao do thdm udt cia hat. D6 tham
wét 6 duoc dic trung boi dai lugng goc bien 6. G6c bién thim u6t cang 1on thi xac sudt ket
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dinh cing cao va d¢ bén ving cia mai két dinh frén be mit cang |6n. Xdc suat 1a0 thaoh té
hop bong khi - hat duge xdc dinh theo cong thiic:

n.-‘i.n,(R+1‘]3—n_i‘.n:.Rjl 3 1
s () ] 2o
v B

trong dé6:

i - 56 bong khi ¢6 ban kinh R trong thé tich nudc V.
r - bdn kinh cta hat;
C, - nong do thé tich cia pha khi :

C = 3 (2.65)

Mai truong yén ndi gom nude, cac bong khi va cdc hat ran. Khéi luong riéng cua
moi trrong nay p* duge tinh theo cong thifc sau
0 =Pl -Gy~ Cp + pnCu + PGy (2.66)
trong do:

Pr. Pre Pe - khéi luong riéng ctia chal léng, clia cdc hat v cita khi;
C, - nong ¢o thé tich cta hat trong nudc;
C, - nong do thé tich cuia kbi trong nudc.

Van t8¢ chuyén dong wong ddi vy cila hat va vy clia bong khi vdi moi truimg duge xde
dinh theo cic cong thic sau

_2 o
vy = 9 (2.67)
" pll:(l _c, )[-p—“ - 1} + csi‘
8]
1 g.RZ
vy = EJ (2.68)

trong dé:
- gia t¢ trong rudng;
p - 36 nhét dong hue hoc clia moi trong tayén ndi.

Toe do cha qud trinh tich cdc hat bang tuyén ndi duge mo td bang phuong trinh phan

imng bac mot :
dCy,

dt

=- I(.Q1 (2.69)
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trong dé:
K - hé s& t8c do tuyén ndi, phu thude vao ché dé thiy dong va két cfu cha thiét bi:
T - thoi gian.
Hiéu su#t cia qué trinh tach cic hat bing tuyén ndi duge tinh theo cong thitc sau;

_ vy T, (1_e—n.cg.vh.T) (270
1

n

trong dé:
T, - thési gian lou ctta chét long trong thiét bi
T=T +T;;
T, - thoi gian xit Iy nudc khi vio bé uyén néi;
H; - chi#u cao cha lép chdt long trong thié€l by luyén noi:
o - 56 va cham cta bot khi va hat trén mot don vi quing diring.

Hiéu sudt clia qué trinh twyén ndi phu thuoc vao s lugng bot khi. Kich thude 180 vu
cha ching niim trong khodng 15 dén 30 um. O digu kién nhu vay nude cin dat do bio hoa
khong khi that 16n, hay ndi mot cich khdc, nude cin chita mét luong 16n khong khi. Song ta
biét riing do hoa tan cla khong khi vao trong nude ty € thuan vdi dp sudl va ty 18 nghich
vdi nhiét d6. Bang 2.11 cho mét s& gia tri 46 hoa tan cta khong khi & cdc nhiét d9 khdc
nhau trong diéu kién dp suit khi quyén.

Bang 2.11. D6 hda ton cla khdng khi & ap sudt khi quyén tgi cdc nhigt dd khéac nhau(s)

Nhist da, °C 0 10 20 30

Bé hda tan cua khéng khi frong nudc. mift 292 228 8.7 15.7

Mit khdc, luong khong khi tiéu tén riéng s& giam khi ham lueong hat ran cao, vi khi do
xdc sudl va cham va Két dinh giita céc hat s& tang lén. Thy thudc vao khdi lugng riéng coa
vit ligu, qui trinh tuyén ndi s& cd hiéu sudt tdch cao ddi véi cdc hat ¢6 kich thudce tir 0.2
dén 1,5 min.

Trong qué trinh tuyén néi, viéc én dinh kich thudc bot khi ¢ § nghia quan trong. Dé
dat muc dich nay doi khi ngudi ta bd sung thém vio nuée cde chit tao bot ¢6 tdc dung lam
gidm néng lugng be mat phan pha ahir dau bach duong, cresol, natri alkylsilicat, phenol...

Pigu kien 16t nhét d€ tich cdc hat trong qud trinh tyén ndi 1a khi ty s6 giifa fugng pha
khi va pha rdn Gy/G, = 0,01 + 0,1. Ty s6 nay dugc xac dinh theo cong thifc sau:

G, L3bf.P-DQ,
G_ = T (270
T

T

trong dd:

GG, -ty s6 giita lugng khong khi va khéi lugng hat rdn, ml khong khifmg chat
rin;
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f - d6 bdo hda clia khong khi trong nudc & 4p sudt P, thudng béng 0,5 - 0,8;
b - o hda tan cha khong khi trong nude & ép sust khi quyén, ml/l:
P - dp sudt wyét d6i, 1ai d6 nudc duge bao hoa bang khong khi, at.

Ap sust tuyet d&i cd thé tinh theo céc cong thic sau:

- theo hé SI : 10135
p+147
- ' P RYE R
theo hé M¥ : 147
trong dé:

p - 86 do cla dp k€, kPy;

Q, - i luong nudc duge bio hoa khong khi, m'/h;
Q - Ivu lugng nudc thai, m/h;

C, - nong do chél ran trong nudc thal, mg/l;

He 56 1,3 trong cong thifc (2.71) 1a trong lugng tinh theo mg cla mot ml khong khi;
Hing s5 (-1) trong cong thifc trén la yé&u 16 tinh dén hé thong lam viéc & digu kién khi
quyén.

Nhv vay trong trudng hop tdt ca ddng nude thai duoc béo hoa khong khi va qua trinh
tuyén ndi khong c6 tuin hoan, khi d6 <d:

G, 13bEP-1
G = ¢ 2.72)

r r

cdn trong truémg hop chi ¢6 dong win hoan duge bio hoa khong khi, 1y s6 dé duoc tinh
theo cong thic:
Gy — 13b(f.P—DR

(2.73)
G, C,.Q

trong dé R - Iuvu luong dong fudn hoén, m'/h.
Trong xi Iy audc thai, ngudi ta phin biét cdc phuong phdp tuyén ndi nhu sau:
- 'Tuyén néi bling viéc tich khong khi tir dung dich.
- Tuyén ndi phén tin khong khi bing phuong phép co hoc.
- Tuyén ndi bing cdp khong khi qua dau khuéch tan bang vat lieu x6p.
- Tuyén néi dién va tuyén ndi héa hoc.

Tac nhan thong dung nhét trong céc phueng phap wyén ndi xir 1§ nudce thii 1a khong
khi. Khong khi dugc cép vio nude vi tao bot theo cic phuong thifc sau :

- Suc khong khi vio nuéc & 4p sust cao, sau d6 giam 4p - goi 12 uyén ndi bang khong
khi hoa tan.
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- Suc khi & 4p sudt khi quyén goi 12 yén ndi bang khong khi.
- Bio hoa khong khi & dp sudt khi quyén sau d6 thodt khi ra khoi nude & dp sudt chan

khong goi la tuyén ndi chan khong.

Nuéc thai
:: ; ' Déng tran véi
cdn dac
4.__
Bom cép T
o, T ¥00d. | mao chet 85 phan cao
khi rén lang gom bun cén
Van kiém
Bom Binh sodt ap sudt
tao ép tao
ap

a)

Tém chdn

Bé tai gat vang

Dong tran voi ( R

e

Nuéc trong

Nuéc thdi

U: .................. PR
. I
T Nudc
B& phéin céio gom bUn €@n | rong
fudn
Cén rén Knéng JL hodn
Van kiém soat 3~ léng khi
ap sudt
» Binh
Bom cép R Nuéc di tu bé
Qo A
hod chat s léng hodc 10
Bom g0 dong Tr\dl cua
&p suét nhd may

b)

Hinh 2.36. Hé thang tuyén ndi bang khéng khi hoa fan
a. Khéng cé tuan hodn; b. Cé tudn hodn
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Phuong phap tuyén ndi c6 nhiing wu diém ndi bat sau:
- Do qué trinh thue hi¢n lién tue va 6 pham vi éng dung réng ral,
- V&n dau t va chi phi van hanh khong 16m;
- Thiét bi don gian;
- C6 db lua chon tich céc tap chat;

- T6c do qué trinh tuyén ndi cao hon qué trinh lang va cd khi nang cho bin can ¢6 42
4m thép hon (90 - 95%).

Phuong phép tuyén ndi dugc sit dung réng rii trong xit Iy nudc thai ciia nhieu nganh
cong nghigp nhu ché bién dau mo, soi téng hop, gidy, da, ch€ tao mdy, thyc phdm va héa
chat.

Dién tich be mat can thiét cha thi€t bi lam dac bin bing tuyén ndi ciing c6 thé duge
x4c dinh trén co 83 véin tfc ndi cia hat rdn, thuong nim trong Khoang il 8 dén 160
I/m’ phut, iy thudc vdo nong do hat rén. mic d6 Jam dac can dat va tai trong riéng theo
chét r4n nhv ghi trong bang 2.12. '

Bang 2.12. Tai lugng theo chdt rén cla ca thist bi luydn ndi baing khdng khi hda tan (5)

Logl bin Téil lugng, kg/m*.ngéy
- H8n hop ldng - bin hoat tinh (bang suc khdng khi) 25+ 75
- BUn hoat tinh (é&ng bang syc khong khi) 50+ 100
- Bun hogt finh (4ng) béing syc oxy finh khiét 60+ 150
- 50% bun léng cdp 1 + 50% ban hogt finh (lang} 100 + 200
Bun ldng cdp 16i 260

Dién tich budng tuyén néi thudng dugc tinh trén co s& cudng do thong khi tir 6 dén 10
m¥/mt.h. Thoi gian tuyén ndi 1a 20 phit. Dudng kinh budng tuyén néi Dy duge tinh theo

cong thifc sau:
’ 4Q
D, =
x 2U (2.74)

trong dé Uy 12 van téc ciia mude trong budng tuyén néi va thudng dugc chon bang 10,8 m/h,
v6i thoi gian luu ciia nr6e bing 5 dén 7 phut (Rodinov A, 1985).

Puong kinh ciia thiet bi tuyén ndi két hop véi bé lang duoc x4c dinh tir bidu thic:

D, = |2, p? (2.75)
U,
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trong dé U, 13 vin t6c cia nudc trong ving ling, thudmg chon bang 4,7 m/h.

Kich thudc thiét k& dién hinh clia mot s§ bé tuyén ndi duoe trinh bay trong bang 2.13.
Mot s6 loai thiét bi tuyén ndi duge minh hoa trén hinh 2.37.

Baing 2.13. Cac kich thudc co ban cta thiét bi tuyén néi cé bé Idng & cac nang

sudt khac nhau (Rodinov. A, 1985)

Néng sudt Bubng tuyén nél Kich thudc chung
m’/h | busng kinh D, m | Chidu cao He m | Busng kinh Dy, m | Chigu coo Hy. m
150 3 15 6 3
300 45 15 9 3
600 6.0 15 12 3
900 75 15 15 3

Trong tuyén ndi bang suc khi qua tdm sit hay dau khuéch tén bang vat liéu x8p s€ tao
ra bot khi nho va kich thude cla né duge tinh theo cong thic sau:

R =64yri.c (2.76)

trong dé:
R var - dudng kinh bot kh{ va dudng kinh 16;
o - slfc cang bé mat cla nudc,
Ap sufit can thiét dé thang sic cang be mat duge xdc dinh theo cong thifc Laplace:

ap=22
r

2.7D

Phwong phdp tuyén ndi hay $0 v6i cdc phuong phép khic ¢6 wu diém La cfu tao don
gian, chi phi nang lugng thap; nhuge diém 12 céc 16 mao quan hay bj bdn va tic, khé chon
vt liéu cé kich thudc mao quan gidng nhau dé bio ddm tao thanh céc bot khi c6 kich thude
dong deu.

Hiéu su4t qu4 trinh tuyén ndi bing suc khong khi phy thudc vao kich thude 18 x8p, dp
sudt khong khi va luu lugng khi, thdi gian thuc hién qud trinh va mdc nudc trong thiét bi
tuyén ndi.

Theo kinh nghiém. kich thudc clia 16 thudng 14y tir 4 d&n 20 um, 4p sust khong khi tir
0.1 dén 0,2 MPy; luu luong khéng khi tir 40 ¢én 70 m’/m’h, thdi gian yén ndi tir 20 dén
30 phiit va mutc nude trong budng tuyén ndi tir 1.5 dén 2,0 m.
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Hinh 2.37. Mt 6 logi thist bi tuyén ndi
a. Céip khang khi béing phuong phép co hoc:
1. Budng tuydn ndi; 2. Céip khi; 3. Tryc: 4. Cénh quat
b. Cép khdng khi qua dtu khudch 1an bang vt ligu x8p :
1. Budng tuyén ndi; 2. Bau khuéch tan : 3. Ranh gom cdn:
4. BS phan digu chinh mic chét Iéng
c. Cép khi gua tdm loc :
1. Budng tuyén ndi: 2. Tém Ioc: 3. Cdo ba: 4. Ranh gom can
d. Thi&t bi tuyén néi theo phuong bdn kinh ;
1. Ong théo nude trong: 2. Thit bi digu chinh mdc chét Idng: 3. B phéin gat bot:
4. Ong théo ¢an 1ang: 5. Ong théo cin duoe 1dm dac bang tuyén néi;
6. 86 phén cdo can lédng: 7. Gng adin hén hop khdng khi - chdt thai long

2.5.3. Hép phy

Phuong phép hép phu duge ding rong rdi dé 1am sach triét @& nude thii khoi céc chit
hitu co hoa tan sau khi xit 1§ sinh hoc cfing nhir xir 1y cuc bg khi trong nude thai co chita
mot ham lrong rat nhd cdc chét d6. Nhilng chdi nay khong phan hity bang con dudng sinh

132



hoc va thudmg ¢6 doc tinh cao. Néu cic chdt ¢in khir bi hdp phy 16t va khi chi phi riéng
lwong chat hip phu khéng 16n thi viéc tng dung phuong phép nay 12 hop Iy hon ca.
2.5.3.1. Co s¢ ctia qud trinh hdp phu

Co & cia qua trinh hdp phu c6 thé tham khao trong gido trinh "Qu4 trinh v3 Thiét bi
Cong ngh¢ Hda hoc™. .

Trong xir Iy murdc thai, khi cdc chét duge hép phu 16t bing than hoat tinh, duong hép
phu ding nhiet cha he nay ¢6 dang 101, con khi cic chét b hép phu kém dudng nay ¢b dang
16m. Céc dudmg hap phu ding nhiét ca c4c chal nam trong nude thai thudmg duge xdc dinh
bang thuc nghiém. Tuy nhién cling 6 thé tinh gin ding theo cong thifc sav :

LIS @2.78)

V*

_H_?*(_.’_ +K,C 0
Vi

trong g6 :

a - 46 hap phu rieng, Mmol/g:
aoo - 46 hdp phu rigng cyc dai, Mmol/l;
K., - tich s6 ion clia ngdc :

K- hing s& can bang cia qué trinh hép phy;
Vi,0, V¥ - thé tich mol cba nudc va ctia chit bi hip phu;

C, - nong do can bang, Mmoi/l.

Néu trong nudc thii ¢6 mot s6 cdu w thi @€ xdc dinh kha nang hdp phu ching cing
mot Iic. ngudi ta s& xéc dinh nang luong ty do vi phan chudn AF® va xéc dinh higu s6 giita
gid tri cyc dai va cyc tidu cand :

- khi A’y - A < 10,5 kJ/mol ¢6 kha nang hép phu dong thesi tat ci cdc céu un;
- khi digu kién trén khong duge bio dam thi phai tién hanh 1am sach theo nhigu bac
noi tiép nhau.

Téc do qué trinh hip phu phy thude vao nong dd, ban chit va cdu tric cla cdc chit
tan, nhiét do cia nudc, loai va tinh chat chia c4c chét hip phu.

Trong trudng hop téng quét, qué trinh hdp phu gom ba giai doan:

- Di chuyén chdt can hip phu tix nirge thii 16i be mat hat hép phu (viing khuéch tdn ngodj);
- Thye hién qué trinh hip phu;
- Di chuiyén chét bén trong hat chdt hip phu (ving khuéch t4n trong).
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Trong do6 téc do clia chinh qud trinh h&p phy 14 16n va khong han dinh 16¢ 4o chung
cda qué trinh. Do 46 giai doan quyét dinh van t6c qud trinh & day c6 thé 14 giai doan
khuéch tdn ngoai hay khuéch tdn trong. Trong mot s& trudng hop. qud trinh hdp phu dwoc
han dinh bdi ca hai giai doan nay.

Trong viing khuéch tdn ngodi, 16c d6 chuyén khéi chil yéu do cudng do xody cla
dong quyét dinh, nghia 13 trude het phu thude vio van 16c dong chat long.

Trong ving khuéch tén trong, cudng d¢ chuyén khdi phy thudc vao loai, kich thudée
mao guan cha chat hp thy, hinh dang v kich thude hat cia n6, kich thuée phan 1r cia chit
bi hdp thy, he s6 din khéi.

" Khi xdc dinh ché& do t6i tu cho qud trinh h&p phy 1am sach nudc thai, can tinh dén i
ca nhing dizu kién trén. Hop 1§ nhat 12 tién hanh qué trinh & ché do thily dong ma né duge
han dinh trong ving khuéch tin trong. Khi thay ddi ciu tric clia chat hép thu va gidm kich
thudc hat ¢ thé giam trd lyc cua ving d6. BéE tinh 1oén so bo thutng chdp nhan cde gid i
sau: van 16c chat léng © = 1,8 m/h va dudng kinh wong duong cta hat chit hap phu dis =
2.5 mm. Khi o va du, nhé hon céc gid tri trén,qué trinh s& bi han dinh bdi viing khuéch tén
ngoai va khi ién hon céc gid tri d6 thi qua trinh s€ bi han dinh boi khuéch tdn trong.

« Cdc chit hdp phu

Ngudi ta thudng diing than hoat tinh, cdc chat téng hop hodc mot s chét thdi ctia san
xuét nhu xi tro, xi, mat sit va cdc chit hip phu bing khodng chét nhir d4t sét. silicagen. keo
nhom. Cic hydroxit kim loai it duge sir dung dé hdp phu cdc chat khdc nhau trong nudc
thai vi ning luong tic dung tuong hé ciia ching véi cdc phan tir ciia nude rit 16n, do1 khi
cao hon c4 nang luong hip phu. Than hoat tinh 13 chét hip phy thong dung nhat. Bac tinh

- ¢hia mot s& chdt hap phu dugce trinh bay trong bang 2.14.
2.5.3.2. Hé thong thiét bi hdp phu
Qua trinh lam sach nudc thai bang hdp phu duge ti€n hanh & digu kién khudy tron
manh liét chat hip phu vdi nudc, hode loc nude thai qua I6p chdt hdp phu hay trong L6p
16ng gia trong cdc he théng thiét bi 1am viéc gidn doan va lién tuc. Khi tién hanh qud winh
nay c6 sy khusy tron chat hép phu véi nuéc, ngudi ta thudng su dung than hoat tinh ¢ dang
hat ¢6 kich thuéc nhd hon hoac bang 0,1 mm.
, Qud trinh hap phu c6 thé tién hinh mot bac hode nhidu bac. Hip phu mot béc g trang

théi finh dugc fing dung trong trudmg hop khi chdt hép phu c6 gia thanh thip hoac 1a chét
thdi sin xudt. Tuy nhién khi qué trinh tién hanh trong hé théng nhidu bac s& 6 hiéu qua
cao hon (hinh 2.38).

Hinh 2.38a trinh bay he théng thiét bi hdp phu khi cho chét hap phy vao ndi tiép nhav.
Trong s¢ d6 nay lugng chét hidp phu ¢2n thigt cho vao bac thi nhat dé giam nbng do chat
gay nhiém bin tir Cy dén C,, sau d6 tach chit hdp phu ra bing thiét bi ldng hay loc 2, cbn
auéc thai duogc chuyén ti€p sang bac thir 2. O day ngudi ta cho chét hip phy mdi vao. Két
thiic qu4 trinh hap phu & béc 2, ndng do ciia chit gay nhiém bén trong nudc gidm xudng tir
C\ dén Cz.
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Lurong chit hdp phu cho qud trinh mot bac duge xdc dinh tir phuong trinh can bing vt

lieu:
CQIC4-CV)
m=——

a
trong dé:
m - lvong chét hip phu uéu 18n;
Q - thé tich nwée loc;
Cy, C. - nong do dau. cudi clia chit gay nhiém bén trong nudc thai;
a - hé s¢ hdp phu.

Nong d6 chét nhiém bdn trong nirée thai sau bac 1am sach thi n s bang:

Cn = (_h_Q_] Cd
Q+km

K - he sd phan bg, tinh theo cong thiic:

-C.
Kk =a_r=_(.;d_t=0.7+g,8
a Cy-C,
trong dé:
a, - gidtri hap phuy riéng sau thdi gian T,
C, - nong d¢ cin bing coa chat bi hap phuy;

Lugng chét hdp phu tieu t6n trén méi bac duge xdc dinh theo cong thifc sau:

mo @
'k( C_ﬂ_l
S6 béc can thiét:
C
n=1gCy -1

ElaQr km) - 1gQ

(2.79)

(2.80)

{2.81)

(2.82)

(2.83)

Hinh 2.38b trinh bay su d& ngugc chiu, chit hdp phu duge dua vao mot [an & bac
cudi cling va chuyén déng nguoc chigu véi dong nudce that. Theo so do nay ngudi ta ti€n
hanh qué trinh lién tyc véi tiéu t3n chat hdp phu it hon nhigu so vdi theo so d6 c4p ndi ti€p.

Tuy nhién, ke thong thiét bi nay dit hon va van hanh phitc tap hon.
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Chdt ti sinh
Hinh 2.38. So dd cac hé théng hdp phy
a. He thdng véi cdp chat hép phy ndi tiép :
1. Thung khudy trén: 2. B& 1&ng;
. H& théng cép chdt hé&p thy nguge chidu :
1. Thang knudy trdn; 2, B& 1dng: 3. Thung fiép nhén ché&t hdp phy: 4. Bom
c. H& théng 1am viéc lién fuc :
1. Thi&t bi digu hoa: 2. Bom: 3. Loc; 4, 5, 6. Thép hdp thy; 7. Thing chua
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Nong do chét gay 6 nhiém trong nudc thai sau n bic duge tinh theo cong thic:

(2.84)

Lizu lugng chat hap phu duge dua vao bac cudi cing ¢b thé tinh theo phuong trinh:

am' ' -pm-y=0 (2.85)
trong dé : _
n—1
o= [E.] (2.86)
Q
B k.C, (2.87)
Q.C,
y= Cy (2.88)
C, -1
Con s6 bac diroc tinh theo bi€u thic:
n=K-1 (2.89)
trong dé:
{1%0{%‘3 - 1] + Cn] - lgCn}
K= (2.90)
lg(m - Q)

Trong cdc diu kién dong lyc hoc, qud trinh lam sach dugc tién hanh bing loc nude
thai qua lép hap phu. T6c d6 loc phy thude vao ndng 40 cdc chdt hoatan vd dao dong ti
2 dén 6 m/mi-h. Nude duge cho chay fir trén xudng va chiém day toan bd 1i€t dién ngang
cha thdp. Céc chét hip phu & dang hat c6 kich thu6c tir 1.5 dén 5 mm. Khi kich thudc cdc
hat nhé hon s& din dén tang trd lyc loc dGi véi chdt long.

Khi tién hanh qua trinh lam sach nudc thai trong thép v6i 16p than ¢ dinh thudmg theo
phuong phdp gidn doan. Con trong qué trinh lién tyc ngudi ta it dung mot s8 thap nhu &
hinh 2.38c. Trong so do nay hai thip dau lam viéc ndi tiép nhau, cdn thip thi ba ding dé
t4i sinh chét hép phu.

Ve két cfiu v nguyén If 1am viéc clia céc thap hop phu ¢6 thé tham khio trong gido
trinh "Qud trinh va Thiét bi Cong nghé Héa hoc”. So d6 ctia mot s6 loai thap hép phu ducc
trinhi bay trén hinh 2.39, Nguyén 1y lam viéc ctia hé théng nhir sau :

138



Than hoat tinh dugc dua lién tuc vao thép qua phéu 2 xuéng dudi dia phan phoi. Nudc
thai di tir dudi lén cudn theo céc hat than hoat tinh qua ludi 4 tao thanh 16p long gia trén
IuGi. Tai day xdy ra qud trinh lam sach. Than thita dugc thu gom & binh chida 5 rdi qua 1di
sinh. Nude sach theo mang & phia trén duge din ra ngoai. ¢dn cdc hat than bj cudn theo s€
duac tach ra va dua vao binh 5.

Trong céc thap hdp phu. 16p hat hoat tinh long gia dugc tao thanh gita cic dia. Giita
hai khoang nay duge ndi véi nhau bing cdc 6ng hinh con.

Ty 1 H/H, trong c4c thdp ndy thutmg duge chon bang 1.4 + 1,6, trong 46 :
H, - chigu cao 16p hat khi & trang thdi tinh;
H - chigu cao 16p hat tdng gia.
2.5.3.3. Tdi sinh chdt hdp phu

T4i sinh chdt hap phu ta mot giai doan rét quan trong trong qua trinh hap phu. Cic
chat bi hdp phu c6 thé duoc tichra khdi than hoat tinh bang qué trinh nha nhé hei aude bio
hda hay hoi qué nhiét hoac bing khi tro néng. Nhiét d& cla hoi qua nhiét dé ti sinh thuémg
vao khoang 200 dén 300°C (& 4p suit du 0.3 dé¢n 0,6 MPa), con trong khi tro & nhigt do
vao khoang 120 dén 140°C. Luong hoi tiéw i6n d¢ dudi cc chat d& bay hoi bang khoing
2.5 dén 3 kg/1 kg chal duoc tich (Rodinov Al, 1989).

D& 14l sinh than hoat tinh cfing c6 thé sir dung phwong phdp trich ly (nha pha long)
bing cdc chit hitu co c6 nhiet 4o soi thip va dé chung bing hoi nwéc nhu metanol
(CH;OH); benzen (CsHe); toluen (CsHsCHa); dicloetanol...

Trong mot s trudng hop, trude khi (i sinh cdc chalt bi hdp phy duoc chuyén héa bang
con dudng fi6a hoc thanh mot chat khac dé téch tir chalt hép phy hon. Trong trudng hop céc
chét bj hip phu khong c6 gid tri thi c6 thé phd v cdu tric cila chiing bang cdc tdc nhan
néa hoc. Téi sinh bing nhiét thudng dwoc tién hanh trong c4c 10 nung & nhi¢t 46 700 dén
800°C trong moi trudng khong c6 oxy. Ngodi ra, cic phuong phip sinh hoc d€ i sinh than
hoal tinh ciing da duge nghién ¢ trong trudmg hop cdc chét bi hdp phu la céc chét c6 thé
bi oxy héa sinh héa. Phwong phép téi sinh nay kéo dai duoc thdi han sit dung chat hdp phu
mot céch dang ké.

o Ung dung ctta qud trinh hdp phu

Qué trinh hdp phu ¢6 thé duoc sir dung &€ tich cdc chit hifu co nhu phenol.
alkylbenzen - sulphonic axit, thuic nhudm, cdc hop chét thom ti¥ nude thii bing than hoat
tinh. Logsdon va cong su (1976) da d& xuft g dyng than hoat tinh d€ khir thiy ngan. D&
khir 0,1 pg/ thity ngan can 1 mg/l bt cacbon. Than hoat tinh cling duge de xudt dung dé
khit céc chit nhudm khoé phan hily (Eberle & cdng su, 1976). Tuy nhign, viéc ing dung vio
thuc t& con bi han ché do chi phi cia phirong phép nay cdn qué cao.
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25.4. Trao ddilon

Phuong phép trao d6i ion duoc tmg dung d€ 1am sach nudc hoac nudce thai khoi cée
kim loai nhwt Zn, Cu, Cr, Ni. Pb, Hg, Cd, V. Mn... cling nhu cdc hop chét cua asen, phoipho,
xyanua va chdt phong xa.

Phuong phdp nay cho phép thu hoi céc chédt c6 gid i va dat ducc mic do lam sach
cao. Vi vy n6 1a mot phuong phip duoc dng dung rong rai &€ tach mudi trong xi 1y nudc
va nudc thai.

2.5.4.1. Bdn chdt ciia gud trinh trao ddi ion

Trao d8i ion 13 mot qua trinh trong d6 cic ion trén be mat cha chét rin trao déi voi
jon ¢6 cing di¢n tich trong dung dich khi 1iép Xtc vdi nhau, Cdc chit nay goi 1a céc ionit
(cht trao d8i ion), chwing hoan toan khong tan trong nuée.

Cic chdt c6 kha nang hit céc ion duong tix dung dich dién ly goi 12 cationit. Nhimng
chit ndy mang tinh axit. Céc chdt c6 kha nang it cc ion m goi la anionit va ching mang
tinh kism. Néu nhy cdc ionit ndo dé trac d6i cA cation vA anion thi ngudi ta goi ching ia
céc ionit lLudng tinh.

Kha nang hit ciia céc ionit duge dic tnmg bdi dung luong thé tich va dai lugng nay
duge x4c dinh bing s6 ion trong duong duge hiit bai 1 don vi khoi lwong hay thé tich ionit.
Ngudi ta phan biét dung lxong thé tich toan phan, dung luong thé tich tinh va dung lwong
thé tich dong.

Dung long thé tich toan phén 12 lugng céc chét duge hit khi bao hoa ciia 1 don vi thé
tich hay khdi lugng ionit.

Dung lugng thé tich tinh 1 dung hrong thé tich cha ionit khi can bang & digu kién lam
- viéc cho trudc v nho hon dung lugng thé tich toan phan.

Dung lugng thé tich dong 14 dung luong clia ionit trudc khi dat trang thdi dimg trao
déi ciia ion trong nude loc. Pai lvgng nay duge x4c dinh trong digu kién loc qua ionit. Gid
tri dai lwong nay nho hon dung lugng tinh.

2.5.4.2. Céc chdt trao d6i ion

Céc chat trao d6i ion c6 thé 1 cac chét vo co hodc hifu co 6 nguon gdc wy nhién hay
tdng hop nhan tao.

Thudc nhém céc chat trao d6i ion v0 co 1 nhién gom c6 cde zeolit, kim loai khodng
chilt, dt sét, fenspat, chdl mica Kkhdc nhau.v.v... Cdc chét ¢4 tinh chét trao déi cation i cic
chét chita nhom silicat loai; Na;O.ALOs.n Si0,.mH,0. Céc chét fluor apatit [Cas(POs);]F va
hydroxyt apatit [Cas(PO, );]OH cling cé tinh chét trac ddi ion.
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Céc chit trao déi ion ¢6 ngudn gic cde chdt vo co 16ng hop gom silicagen, pecmutit
{chit 1am meém nudc). cdc oxyt kho tan va hydroxyt cia mot s8 kim loal nhu nhom, crom,
ziriconi v.v... Vi du cdc tinh chét trao d6i ion ciia silicagen li do sy trac d6i cla cdc ion
hydro nhém hydroxyt vdi cac cation kim loal trong méi treomg kidm, '

Céc chat trao ddi ion (ionit) hitu ¢o e6-ngudn géc I nhién gdm axit humic cha dat
(chal mimn) va than d4, ching mang tinh axit y&u. D€ 1ang tinh axit va dung luong trao d6i
ngudi ta nghién nho than va luu hda & digw kién du oleum. Than sunfo 12 cic chit dign ly
cac phan t, ré va chifa ca cic nhém axit manh va axit yéu. Cic chdt trac d6i ion ndy ¢
nhirge diém 12 do ben héa hoc va do bén co hoc thip. dung lugng thé tich khang 16n,dac
biét trong mdi trudng trung tinh.

Céc chat trao d6i ion hifu co tdng hop 1i cic nhiua ¢6 bé mat rieng 16n. chiing la cac
hop chat cao phan wr. Cic goc hydrocagbon cia ching tao nén ludi khong gian véi cic
nhém chifc nang trao d6i ion ¢6 dinh, Ludi khong gian hydrocacbon duoc goi 1a ma irin,
cdn céc ion trao d6i ion 1a céc ion trai ddu. Pé don gidn héa ngudi ta ky hiéu ma tran d6 la
R, con céc nhém hoat dong duoc biéu thi r5,day db. Vi du, céc chit trao d8i cation sunfua:
RSO4H, trong d6 R - ma trdn; H - ion trdi ddu va SO; - ion nhan dién ur; hoic cation
cacboxylic: R - COOH; cation phenolic: R - OH; cation photpho : R - PO, - H.

Ngudi ta phin biét gifta chét trao di ion axit manh duge nh4n t mot axit manh nhu
H,S04 vi chét trao déi ion axit yéu duge nhan tr mét axit yéu nhu H,CO,. Cling ¢6 thé xdc
dinh gid tri pK cho cac chit trao déi ion cling nhu di xdc dinh do axit néi chung. Digu nay
¢6 nghia vdi phan ing :

R-SOH & R- 8O3 +H'

{H")[R-S03] _
——IR—SO3H] =K o pK=-logk

Khi dun néng céc ionit trong nuwdc hodc khong khi ¢6 thé 1am v céc hat cha chiing,
tach roi nhém hoat dong ra din dén giam dung lwgng. M3i mot nhya trao déi ion c6 gidi
han nhiét do clia minh, vugt qui ngudng nhiét do d6 khong thé sir dung duge. N6i chung do
beén vé nhiét clia cic anionit thdp hon cic cationit.

Pai luong pH clia nuée thai dé tién hanh trao d6i ion phy thude vao hing s& phan ly
cdc nh6m trao ddi ion clia nhwa. Céc cation axit manh cho phép tién hanh qué trinh trong
bét k¥ moi trudng ndo, con cdc cation axit y&u thi tién hanh qui trinh trao déi trong mai
trudng Kigm va trung tinh. Nhu vay cdc cationit véi nhém HCO4 trao déi ion & pH 16n hon
7. ¢dn véi nhom phenol sé & pH 16n hon 8.

Cdc ionit Khi ti€p xdc véi nude khong bi hoa tan, nhiung ching s& hiit mot lugng mudc
va trrong 1én thanh cdc keo véi do truong gidi han.
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Khi 1am trwong céc ionit, kich thudc vi mao quan tang t 0,5 + 1,0 nm (S = 10 A") dén
4 nm (40 A% ma kich thudc clia cic vi mao quan bing 70 + 130 nm (700 + 1300 A’ 1hi
thé tich clia cdc ionit tang tir 1,5 dén 3 lan. Mifc d¢ trwong s& phu thude vao cu 120 clla
nhua trao déi ion, vao ban cht cdc ion tréi ddu, vao thanh phin ctia dung dich. Su truong
nd anh huong dén 6c 4o, mirc do trao’ d6i cha cic ion cling nhu khd ning lua chon cia
chting, Su truang nd s& ngimg khi hiéu s6 dp sudt thdm théu trude va sau trao ddi duge can
bang bdi cc lyc din hoi clia sy kéo va nén cha ionit.

Cic nhya trao d6i ion truong manh dugc goi 12 cdc chét tao keo o be mat thé tich
rieng tir 0,1 dén 0.2 m?/g. Céc ionit c6 mao quan macro ¢6 bé mat thé tich riéng tir 60 d&n
80 m’/g. Céc ionit tdng hop truong trong nude Lon hon cac ionit ty nhién va ¢6 dung luong
thé tich 16n. Thoi han lam viéc cla céc cationit l6n hon cda cdc anionit rit nhigu. Digu nay
duoc gidi thich bai 6 6n dinh thip cia nhém thyc hién chife nidng cia cdc ion c§ dinh
trong anionit. :

Dé lua chon trac ddi phu thude vao dp sust truong trong mac quan cla nhya trao déi
va kich thudc mao quén ciia ionit. Khi kich thu6c nhé thi cc ion t6n khong thé chui vao
cdc nhém chife hoat dong bén trong. D¢ tang 46 lua chon chia céc ionit d6i vdi cdc kim loai
nhat dinh. ngudi ta dva vao thanh phan cia ching cac chdt cé kha nang tao hgp chét phi?c
véi cdc ion cha kim loai dé.

Theo nang lugng ddy céc ion ra khoi cdc cation axit manh va yéu, ngudi ta sdp xép
thanh diy theo trinh wr sau:

H' < Na* < NH,* < Mg® < Zn > < Co® < Cu** < Cd™< Ni*'< Ca¥'< S*" < Pb* < Ba™
DG véi cationit axit yéu K - 4 ¢d diy:
Mg® < Ca™* < Ni* < Co™* < Cu™
Nhimg chét trao déi ion théng dung:
San xuft tai Nga  Twong éng véi sin phédm cia c4c nudce phwong Tay
KY 28 IR-120, SK - 1A, Serolit - 225; Imak C - 12, Levatit S - 100
KY23 Levatit SP - 120, C - 300P; Ambserlit 15A, Varion KSM
2.5.4.3. Cosé ctia qud trinh trao déi ion

~ Trao déi ion xay ra theo tj 1¢ trong duong va trong phin 16n céc trudng hop la phin
{ing thun nghich. Phan ing trao 46i ion xdy ra do hi¢u s6 thé hoa hoc chia cic ion trao doi.
Phuong trinh trao d8i tdng qudt c6 dang sau:

mA + RmB &= mRA+ B (2.91)

Vi du qué trinh tach mudi ra khoi nudc:
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- khi ti€p xic vdi cationit:
R-SO;H + NaCl&=2 R-S50,-Na + HC (2.92)

- khi ti€p xic v&i anionit:
R-OH + NaCl &= RCl + NaOH 2.93)
Phan (mg nay xay ra cho 1di khi can bang trao déi ion duoc thiét 14p. Van tdc 14p can
bang phu thudc vao cic nhan (6 ngodi va trong nhy ché do thity dong cia chét long, nong

do cdc ion trao déi, ciu triic hat trao ddi ion v d6 tham ciia né d6i véi cdc ion. Khi tét ca
c4c vi tri dd duge trao ddi Na* va CI thi nhua trao ddi can duoc téi sinh.

Cé nhigu quan diém khdc nhau ve co ché trao déi ion. Song qua trinh nay ¢ thé xem
nhyr gom nhilng gial doan sau :

1. Di chuyén ion A tir nhan cda dong chét long 161 bé mit ngodi cua ldp bién giéi mang
chdt 1dng bao quanh hat trao ddi ion;

. Khuéch tin cdc ion qua 1dp bién gidi;

. Chuyén ion da qua bién gidi phan pha vio hat nhua trao d6i;

. Khuéch tén ion A bén trong hat nhua trao ddi t6i cdc nhém chifc nang trao ddi ion:

. Phin img hoa hoc trao d6i hai ion Ava B;

. Khuéch tén cdc ion B bén trong hat trac d4i ion 161 bién gidi phan pha;

. Chuyén céc ion B qua bién gidi phan pha & b mat trong clia mang chdt long;

. Khuéch 1dn cdc ion B qua mang;

[N T s R R .

. Khuéch tdn cdc ton B viio nhan dong chét long.

T6c do qud trinh trao d6i ion duge quyét dinh boi qud trinh chdm nhét rong cic giai
doan trén. D6 L2 qué trinh khuéch tan trong mang chét 16ng hay khuéch tdn trong hat trao
d6i. cdn qué irinh phan tmg héa hoc trao déi ion xay ra rét nhanh.

2.5.44. Can béng ciia trao déi ion
Quan hé ham s& phu thuoc thanh phin ion tréi déu clia chét trao ddi ion vao thanh phin
ion trdi d&u ciia dung dich ngoai & nhiét 4o va 4p sudt khong ddi goi 1a dudng déng nhiét
clia trao d6i ion. Cdc dudmg dang nhiét biéu thi bing do thi & hé truc khong thi nguyén
a4, -8 vii:
— 7,5 Z;iC;
a; = il vi 4 :_DL
2%;C4
i=1

(2.94)

trong dé:

a, va a; - phin trong duong cba ion i trong chét trao ddi ion va trong dung dich;

144



<; - nong do ion i trong chét trao d6i ion khi he dat can bing mol ion/g chdt trao
ddi ion;
n‘Ong d6 ion i trong dung dich khi h¢ dat c4n bang;
- dién uch clia ion i.

C4c dai lugng 2i v a; thay ddi trong pham vi tir 0 dén 1, do d6 trao d61 ding nhigt
= f(a;) s& duoc biu thi trong bidu dd hinh vudng c6 canh bang 1.

a
- Ty s6 % dwoc goi 13 e s& phan bd ca ion i khi h¢ s6 hut 12 K. He s6 nay biéu thi

mifc 1am giau hodc 1am ngheo cia cht trao déi ion bang mot chat :
- khi Ky < i: chét trao ddi jon bi lam ngheo;
- khi Ky > 1: ch trao ddi ion dugc 1am gitu bdi c&u i so véi dung dich can bang .

Né&u mot dung dich chita moi s6 ion, vidy ion Ava Bthi tinh chon loc cla chét trao doi
ion duge ddnh gid boi hé s6 chon loc Kap va bang i s& giita hé s6 phan b cia cic ion do:

C - Ken _Tats CaCo (2.95)
o KPB d,.dpg CA'CB

- khi Ka g > 1, chat trao déi ion hya chon 1on A

- khi Ky < 1. chit trao déi ion hya chon ion B

- khi Ka p= 1, khong lya chon jon no ca.

Néu viét phin img trao d8i & dang phuong trinh ng quat (2.91), can bing cla quéd
trinh trao d8i ion c6 thé biéu thi bing cong thiic sau :

n n n-1
C C y X B
Kap = [_A_] (__B} = [_A_} [_B_](_j (2.96)
Ca Cs Xa yp/\C,
trong dé:

K. »- hing s6 can bang;

C. nong do cila cc ion O pha ran;

C - ndng 46 cha cdc ion ¢ pha long;

x - ndng do khong thi nguyén trong pha long : x = GGy

y - nong do khong thif nguyen trong pha rin:y = C/8;

6 - dung luwong thé tich clia nhya trao d6i (0 = m+ 1);

C.- nong do wong duong chung cla cdc ion trong pha long.
Dang clia dudng ding nhiét phu thudc vao dai lugng Kaz:
- khi Ky 5> | —> dudng ding nhié1 1a duimg cong Ioi



- khi Ka g < 1 — dudng ding nhiét 1a dudng cong 16m
- khi K, g = | — dudmg ding nhiét 12 dudmg thang tring voi dudng chéo
- Khi ndng d6 chit gay 6 nhiém trong nude thai nhé hon 0,003 mol/l hay diing hon khi
B, << | thi t¢ do trao d6i duge x4c dinh bdi qud trinh khuéch tén ca cée ion qua mang
* chét léng (dong hoc ming). -

- Khi nong 46 chal gay 6 nhiém bing 0,1 mol/l, (hay B >> 1), ¢ 4o qué trinh duoc x4c
dinh bdi qué trinh khuéch t4n cla cdc ion trong hat dong hoc kea).

- Trong ving ndng do tix 0,003 dén 0,1 mol/l t6c do qué trinh duoc xéc dinh boi ¢4 hai qud
trinh khuéch tén.

S6 BIO dugce tinh nhu sau :
B, -—P0_ 55 BIO , 2.97)
(KyD)
rong dé:

B - hé s6 cép cdp khdi;
r,, - bdn kinh cla hat;
Ky - hing s6 Henri;
D - he s6 dén khdi.
He s6 khuéch tdn cia céc ion trong nhya trao ddi c6 gid tri trong khoang 10°:10°
cm’fs, cdn trong nude 13 1010 em®s. He s6 khuéch tin bi gidm khi tang kich thuc cita

cdc ion bi hydrat héa trong dung dich va tang dién tich céc ion trdi dfu cia nhya trao d6i
ion.

D6i v6i ving khuéch tdn ngodi, khi gia ti Re, = 2+30, dé tinh heé s6 c4p khéi c6 thé sir
dung quan hé sau:

Nu, = 0,725 Re,** Pry'” (2.98)
trong d6:
Nu, = B';ld Bd,/D 12 chudn s& Nusellt; (2.99)
Re, = w'i“’ 12 chudn s6 Reynold; (2.100)
Prp= —I\*;‘ 12 chudn s4 Prandit; (2.101)

2.5.4.5. Téc dé trao d6i ion
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Dong luc cic qud trinh trong phan tng trao 46i ion twong tu nhu trong hdp phy céc
cht tir dung dich. D6i véi thigt bi gién doan, toc d6 qud trinh do ca ch€ khuéch tin mang
quyét dinh thi t6c 4o qud trinh trao déi ion ¢ thé vigt nh sau:

‘.d_g=Kl. 2c-c) (2.102)
dt v . .
trong do:

C - ndng dd thyc trong dung dich;

K; - hé s8 chuyén khéi qua mang;

V - thé tich dung dich;

a - dién tich hiru higu;

C" - nong do can bang. .

Mat khidc, néu khuéch tdn mao quan la 16c 46 han dinh thi mo6 hinh khuéch tin dua

wen dinh ludt this 2 cha Fick c6 thé duge st dung d€ mo 14 qud trinh. Bidu thic téng quat
cho loai phin tmg nay ¢6 thé viét nhur sau:

£=Li(r2,p_ﬂ}_5_‘l_ | (2.103)
ot rior or ot

trong dé:
¢ - ban kinh ciia hat nhya trao d6i;
D - he s6 khuéch tén;
q - nong do céc ion duge trao ddi clia nhya can bing véi nong 40 C.

2.5.4.6. Thiét ké cot trao ddi ion

Nhu d3 néu trén, qué trinh trac ddi ion gom céc giai doan: di chuyén céc ion trao abi
qua mang chdt 16ng bao xiing quanh hat nhua trao d6i; khuéch tdn céc jon trong mao guin
cha nhura trao d6i va qué trinh trac ddi.

Trés ye ciia hai gian doan dau 6 thé két hop trong he s6 chufén kh6i tdng nhu trong
hip phu. Khi d6 6 thé sir dyng phurong trinh 16c ¢ qué tinh hép phy dé tinh 8¢ do trao
ddi theo chiu cao chét trao ddi dZ:

SdY=K.a(Y-Y)dZ (2.104)

trong do:
S - luu huong dong nude thai gua cot trao a6i;
K, - he s6 chuyén khoi ©dng;
a - dién tich be ma] ngoai ciia hat rén;
Y - nong 39 can bang;
Y - nong do 1am viec;
7 - chien cao 1dp chat trao ddi ion.
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Téng s6 don vi chuyén khdi clia todn bo viing trao d6i ciing c6 thé tinh theo cong thic:

N oo P 2. Z, (2.105)
1 - S
wY-Y . Ho 5,
K.

Qui trinh trao déi ion c6 thé duge mo ta theo so d6 dudi day -

Trong d6 :
Ys - nong do chat tan trong

dung dich & diém ngimg < Y
trao déi; B
Ye - nong do chat tan Khi 8
nhua trao ddi 44 bdo hda 2
chat tan. 3

0

g

= e

mg céu t trae ddifg nhya

2.5.4.7. Tdisinh cdc ionit

Céc cationit dugc téi sinh bing dung dich axit c6 nong d¢ tir 2 d&n 8% va ching
chuyén thanh dang -H". C4c dung dich t4i sinh (eluat) chia céc cation. Sau khi ndi long va
rira, céc cation s& dugc nap dién tich, vi du thanh dang -Na biing céch cho dung dich mu6i
an di qua cming. Khi d6 nhém chifc ning ‘H* nhan duge trong téi sinh cdc cationit bang
axit dugc thay d6i & nhém -Na, con dung dich mudi an dugc st dung dé tich dién s& bi oxy
hoéa t6i HCL

Ngudi ta ti sinh cdc anionit i dugc sir dung trong trao d6i ion bang dung dich kiem.
Khi d6 cdc anionit chuyén sang dang OH'. Céc eluat chifa c4c anion dwoc tich ra tir nude
thai & dang ndng do cao. Khi cin thi#t anionit dugc téi sinh tir dang -OH c6 thé chuyén
thanh dang -CI” biing cho dung dich NaCl di qua. Trong dung dich tich dién, NaOH duge
tich t Jai. Céc eluat 12 c4c dung dich axit hodc kiem. Nguoi ta trung hoa va xir ly chiing véi
muc dich thu hoi céc san phim c6 gid tri. Sy trung hoa dugc tién hanh bing won cic eluat
axit va ki®m, ciing nhit dua thém axit hodc kiem.

- Muc do téi sinh (%) duoc xéc dinh theo cong thiic sau:

o= ei.loo (2.106)
e'['P

148



wong dé :
Bs - dung lugng thé tich dwge tai sinh;
8 - dung luong thé tich toan phan.
Céc yéu t§ anh hudng 1én mitc d¢ 14i sinh gom loai chit ionit; thanh phin 1&p bio hoa;
ban chét, nong do va lugng cdc chat t4i sinh tiéu 16n; nhiét d6; thi gian tiép xic va luong
céc tdc nhan tidu 150,

»

2.5.4.7. Cdc so do hé thong thiét bi trao doi ion
Hinh 2.40 gi6i thiéu cac so do hé

thong thiét b trao déi ion. Dong vao
AR
Sir loai khoang hoan toan bao gom: _——j
mot cot trao d6i cation tiép theo la cit
trao déi anion kiem y&u nhir & hinh 2.40a. Chét trao cpdt frao
. . ) ddidang C* ddi dang D
Cling c6 thé sir dung trao doi ion hon ;
hop ci cation va anion theo so do 1am l c|p
viéc gidn doan nhu ¢ hinh 2.40b.
c'Dr
Hinh 2.40a
NUGE 1a Nudc thail
5 e
4 U Dung
TS - dich
b
S \\
2 .
Jnenenneost 6

i
l\ ata_'

Nudc rio Nuéc sgch

v

Dung dich 1l sinh

Hinh 2.40b

1. Cot trao ddi; 2. Ludi da; 3. Lap lonit; 4 d&n 6. BS phan phdn bé;
7. Thiing chita dung dich téi sinh; 8. Borm
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Qué trinh {am viéc gom 4 giai doan : Trao 46i ion; rira icnit khdi céc tap chdt; 141 sinh
jonit (dung dich axit / kiem) va rira ionit khoi dung dich tdi sinh.

. Khoéng khi
Nudc sach
2 \\U l_ U \1J Nuée
1N 3~ ‘cﬂo ™ onit
4
] | NUGC thi
\|- ionit
Hinh 2.40¢

1. Tha&n thist bi : 2. Thiét bilpc: 3. Thing chia huy&n phi ca ionit:
A Bom: 5. Thing chita thu gom ionit dd sd dung:

Nhya frac déiion

_ —
. n

1 Nudc sgch
s 1L \
Nudc théi
N Nhya frao a8
dij t4i sinh
4 T b 5
T Khéng khi

Hinh 2.40d

1. Than thiét bi; 2. Vung phén tach: 3. Ldp nhifa frdo dation;
4. Dia: 5. Thiét bl bom bdng khi nén

Hinh 2.40c mo ti qud trinh trao d6i ion sit dung so o loc nhung.



Trong so 4 nay huyén phd duge bom tuan hoan cho 16i khi tao thanh 16p ionit trén bo
phan loc véi chigu day 5 dén 10 mm thi chuyén sang giai doan rira biing nuéc sach va tich
ra khoi be mat loc bing khong khi. Sau d6 14p lai chu k¥.

Hinh 2.40d trinh bay thi€t b trao d6i jon véi 16p ionit chuyén dong.
Hinh 2.40e trinh bay thiét bi loc trao i jon kién ding.

s’

Hinh 2.40e. Thiét bi loc frao ddiion kidu ding
1. B3 phain phé&n phdi chdt nudc va dung dich t@i sinh; 2. CUa; 3. B& phdn thodt nudce;
4. Ong déin nuée saeh ra; 5. Ong xé nudc ioc dau; 6. Ong dén nudc nél idng ionit:
7. Ong xd nudc ria; 8. Gng cén nude vao xiity: 9. Ong déin dung dich t&i sinh ionit:;
10. L&p chét nhya trao ddi

2.5.5. Cac qud trinh tach béng mang
Cic k§ thuat nhy dién thdm iich, thdm thdu ngugc, siéu loc va cic qué trinh trong wr
khdc ngay cang déng vai tro quan trong trong i 1§ nude thii.

Mang duge dinh nghia 12 mét pha dong vai trd ngan cach giita cic pha khéc nhan. B6
¢6 thé 13 chit rin, hoac mot gel (chdt keo) trwong nd do dung moi hodc tham chi ca mot
chdt 1ng. Viéc ing dung mang d€ thch cdc chélt, phy thude vao 46 thdm qua cba cdc hop .
ch4t d6 qua mang. -

Bing 2.15 khdi qudt cic qud trinh tich biang mang theo dong luc, chic nang va pham
vi {tng dung cia no.
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Baing 2.15. Cac qué trinh tach bang mang

Qua trinh Pong luc Khodng kich Chlc nang clia mang
thude hat, um
pién thém tach Gradient Chon loc déi véi céc ion nhat dinh
(Electrodialysis) pién thé <01
Phép thdm tach | Nong dd : Chon loc déi véi dung dich
(Dialysis) <0
Thé&m théu nguoc | Ap sudt Di chuyén chon loc clia nudc
(Reverse Osmosis) | (6 + 10 MPa) <005
Siéu loc Ap suét Chon loc déi véi kich thudc va
(Uttraffiltration) (0,1:0,5 MPa) 510%-10 dang phan tu

2.5.5.1 Thdm thdu nguoc
a. Khdi qudt chung
Thim thdu duoc dinh nghia la su di chuyén tu phdt ciia dung moi tr mot dung dich

lodng vao mot dung dich dam dac qua mang ban tham. O tai mot dp sudt nhat dinh, sy can
bing duoc thiét 1ap thi dp sudt d6 duoc goi la dp sufit thim thiu (hinh 2.41).

2
P il
$ AP-m

a) P<n k) P=a ) P>n

Hinh 2.41. So dd thédm théu

1.Nuécsach; 2.Mang: 3.Dungdich
1 - Ap sudt thém thdu; P - Ap sudt 1dm viéc
Q. Thém thdu : b. Can bang thém théu ; c. Thdm thdu nguec
Ap sudt thim thau c6 thé thay d6i theo ndng do, nhict do va chi phu thuoc vao thudce
tinh ctia dung dich. Ap sudt thdm th&u ctia nue dugc tinh nhur sau :

& o W - (2.107)
v

trong do:
n - s6 mol cua dung dich;
V - thé tich mol ctia nudc;
R - hiing s6 khi;
T - nhiét do tuyét doi.
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Biéu thitc nay biéu thi cho trang thdi 1y tudng va chi diing cho dung dich lodng. D6t
v@i cac dung dich ndng do cao,bién thic nay duge Vanl Hoff nhén thém véi he s6 4p sudt
thidm théu @ :

1= ®ERT (2.108)
v

D6i v6i hau hét cac chét dién ly. hé $G 4p sufit thim thdu & nho hon mot don vi va sé
thudmg giam khi tang nong do. Ditu niy c6 nghia I3 bicu thie (2. 107) juon ludn duge bio
todn v gié tri du tinh theo cOng thirc nay cao hon 4p suat thdm thiu quan sdt.

Khi 4p suft ting trén dp sudl \hém thiu & phia dung dich cla mang nhu en hinh
2 41c thi c& dong di chuyén nguge, nghiz 1a dung moi s& di chuyén tir dung dich qua mang
vao phia dung moi. Day 1a khai niém co ban cha thdm thiu nguoe. Vi vy cb thé dinh nghia
thdm théu nguge 1a qud trinh loc dung dich qua mang bin thiim dudi mot ap sudt cao hon
4p sudt thim thau.

Qud trinh thim thiu nguge ¢6 thé so sdnh vai qud trinh loc vi né ciing 12 qué trinh
chuyén chét 1ong 1r mot hén hop qua mot "vich loc”. Tuy nhién, mot digu quan trong nhit
& day 1a 4p sufit thim théu 12 dai lrong rdt nhd trong qud trinh loc lai ¢éng mot vai trd quan
trong trong thim thau nguoc. Diém khac thit hai 11 trong tham thiu nguge khong thé thu
duoe b loc ¢6 do 4m thdp vi 4p sufit thdm thdu cha dung dich (ang cing vdi sy tich cia
dung moi. Diém khic thit ba 1a qud trinh loc tich mot hén hop dya vao kich thuade hat,
nguoc 1ai, mang thdm théu nguoc lam viec dya vao cic y&u 16 khdc. Mang chi cho phan i
nuéc di gua con gif lai cdc cht hoa tan trén be mit. Trong thAm thilu nguge, cdc hat duge
tach {(phan 1, cdc ion hydrat hoéa) 1a cdc hat ¢6 kich thudc nhé hon kich thude cia cdc phan
1 dung moi.

b. Co ché cuia qud trinh

C6 nhitu co ché gidi thich qud trinh thém thifu ngucc. Mot trong céc co ché d6 gidi
thich nhu sau: mang ban thim khong ¢6 kha ning hoa tan, Néu nhu chitu day cla 16p phin
tif nudc bi hdp phu bing hay 16n hon mot nira duémg kinh mao quan ctia mang thi dudi tic
dung cia dp sufit chi cé nude sach di qua, méc dit kich thuéc ciia nhidu ion nhd hon kich
thwéc phan 1 nudc. Lop mang hydrat cia céc ion nay da can (r&r khong cho ching di qua
mao quan ciia mang. Kich thuée 16p mang hydrat clia cdc :on khdc nhau s& khic ohau. Néu
chizu day ndy ctia 16p phan tir nuée bi hip phu nho hon mot nira dutmg kinh mao quan thi
cic ch4t hda tan s& chui qua méng cing v nude.

Dong th&m qua F, di qua mot mang ban thim c6 chitu day d duge tinh theo biéu thic
thong dung sau:

£ DwCwY oy (2.109)
RTd
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trong do:

Dy - he s6 khu&ch tin;

Cyw - nong do cha nudc;

V - thé tich mol cta nude;

AP - 4p sust din dong, nghia 12 tao dong luc cho qui trinh.

Biéu thirc nay cho théy lugng nuéc trong fhan dugc trong mot don vi thai gian tir mot

don vi be mat ty te nghich v6i d6 day cfia mang. GoOp céc dai lugng nay vao h¢ sd thdm qua
cia nudc (W) va c6 thé viét lai biéu thic 2.109 thanh:

F = W (AP - n) (2.1109
trong d6:
W =D“"C“"V(AP—T[) (2.111)
v R.T.d

Nhu vy 16¢ do thim thdu nguge ty 1¢ nghich v6i 4p sudl hirw hiéu (hi¢u sO gilfa dp
sudt tic dong len chit 1ong va dp sudlt thédm thiu). Ap sut hiru hiéu cao hon nhigu so véi ép
suft thdm théu. Ap suat thdm thdu cia mot s6 dung dich mu6i véi nong d6 biang 1000 mg/l
¢6 céc gia tri nhu & bang sau:

Cac mudt NaCl Ncp8Cy MgSO4 CaCl, MgCh

Ap sudt thdm thau . kPa 79 42 25 58 67

Dé6i voi dong dung dich (F), ddng luc qué trinh hoan toan do gradient noéng do qua
mang, theo phuong trinh Clark (1962) nhu sau:

(2.112)

trong do:
C; - nong 40 cAu f i trong mang;
" ACY - gia tri nong do do qua mang;
' D, - hé s6 khuéch tin cha dung dich.
Biéu thiic nay c6 thé viét lai cho ndng d¢ ciia dung dich G; & hai mat cha mang, hop
thanh he s6 phan b6 K, - 12 mét hiing s6 ddi véi cdc mang (Lonsdale va cong sy, 1965) :
F -DK, 25 -k ac, (2.113)
d

rong d6 K, 1a hé s6 thiim qua. Ca hai dai lugng W, va K, déu dic g cho mot loai mang
cu thé.
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Qué trinh phan tich biing ming phu thudc vao dp sudt, digu kién thily dong, két cfu
thidt bi, ban ch&t va ndng d¢ cia nude thai, ham luong tap chét trong nuéc thii cfing nhu
nhiét do. Sy tang nong do dung dich din dén tang dp sudt th4m thau cla dung moi, tang do
nhét cia dung dich va ting sy phan cuc nong do, din dén gidm do thim qua va do chon
loc.

Phuong phép thdm thau nguge dige ing dung khi chdt dién ly c6 nong d¢ nhu sau:
- d6i v6i musi héa tri 1, nong do chit dién Ly trong khoang 5 + 10%
- d6i v6i mudi héa tri 2, ndng do chit dign ly trong khoang 10 + 15%
- d6i v&i musi hoa tri cao, nong do cht dicn ly trong khodng 15 + 20%
- d6i véi céc chéit hitu cg, gici han nong do ké trén s& cao hon mot chi.

Pé& giam anh hudng cha sy phan cuc ndng do, ngudi ta t& chirc qué trinh thim thiu
nguoc véi viec tuin hoan dung dich va tang mitc 40 xody cla l6p chit long gan mang bing
céch sit dung khudy co hoe, bo phan tao rung, hay 1ang t6c d6 déng chay.

Bian chdi cfia chat hoa tan c6 anh hudng t6i do chon loc, & khdi lwong phan tit nhu
ahau, cic chat vo co by giff lai trén mang 15t hon cdc chiit hitu co.

- Khi ting dp sudt, nang sufit riéng cha mang ang leén vi dong tuc qué trinh ting. Song & 4p
sudt cao, vat liéu mang s& bi nén chit din dén gidm do thdm qua, do d6 ngudi ta thiét lap 4p
sudt lam viéc cuc dai cho timg loai mang.

- Khi tang nhiét 6, do nhdt va khoi luong riéng ciia dung dich s& giam va 1am ting 4o thim
qua, nhung dong thoi & day 4p suflt thdm th#u s& tang din dén lam gidm do thim qua.
Ngoai ra, khi nhiét d¢ ting, c&c mao quén cla ming bt du bi co ngot va thit fai d&n dén
gidm do thim qua, ddng thoi t6c do thity phan cfing ting tm giam tudi tho cila mang..

K&t céu thiét bi dé tién hanh qué trinh thim thdu nguge cling nhu siéu loc ¢in dam bio
sao cho c6 bé mat mang trong mét don vi thé tich 1én, 14p rdp don gidn, cé do ben co hoc
cao va khéng dugc o ri.

Ty s6 loai bé trong thdm thdu nguoe (R) duge xic dinh theo cong thifc sau:
_Gi-Cy

(2.114)
G
trong d6:
C, - nong do cia tap chét i trong dong chat thai (¢6 ndng do ¢ao);
C,: - nong d9 cila tap chal i rong dong thim qua (san pham).
Ty s6 loai b cling c6 thé duge biéu thi theo biéu thitc sau:
T -1
R= 1+_K_"-C—w"—_ (2.115)
W (AP - )
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trong d6 :
C.p - n0Ng 40 nuée trong ddng thdm qua.

O day can luu ¥ ring Kp.Cap V2 Wi(AP - m) can duoc biéu dién & cing don vi. Vi
,,(AP-rc) F lhm?mg duge bidu dién theo g hoic kg{cm hoiic m s, C wp Can biéu dién theo
g/cm hoic kg/m'.

- Bidu thic wén vi€t cho digu kién 1y tudng vi gia thiét dung dich dugc khudy tron deu do
d6 khang ¢6 phan cuc nong do. Tuy nhién ong thue t€ nong do ciia mudi ting dan o be
mit mang va thiét 14p len gradient nong do. Sy téng ndng do mudi & b2 mat mang din dén
tang dp suft thdm thiu cuc b, nén giam dong luc qud trinh. Su phan cuc nong do duge
dinh nghia 14 ty s& cda nong dé mudi trong dong chit long va dwge md 14 béi phuong irinh
vi phan sau:

FC, dC;

LoD, — =K ,AC; (2.116)
C dX r

we

trong d6 C,. 12 nong d¢ nude trong phan dung dich loai bo.

- Néu mang |2 mang khong thim d6i véi dung dich, nghia 1a K, = 0, phuong 1rinh (2.116)
¢6 thé duge tich phan va cho ket qué:

Com _ cxp(_F d_'J @117
Cia Cu 2

wye s

trong dé:
C, - n0ng d6 cha tap chit i trong chat 1ong & bé mit mang;
Ci. - n6ng d6 trung binh cda tap chdt i trong phan loai bo.
Khi dong 12 dong xody thi st phan cuc duge mo ta béi bidu thifc sau:

213
Cim _ 1 333exp| —2ie (2.118)
C PLo7s.pv.f

in

trong d6 :

v - vn tdc trung binh;

S - s& Schnit;

f - y&u 16 ma sit;

p - khéi lugng riéng cia dung dich.

Su phan cuc nong do 13 ham s ciia ty O gilta luu t6¢ trung binh clia san phim va van

t8¢ trung binh clia nudc mudi, clia y&u t6 ma sdt va & Schmit. Vi F/p.v h#u nhyr ty L€ thuan
vdi sut thu hdi, sit phén cuc dién ra thuan lot khi sy thu hoi cao.
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Tuy shién ciing c6 thé dat sy thu hoi cao khi phan cuc ndng do thip bing viec uan
hoan nudc mudi, nghia 1a cé thé giam su phin cuc nong do bing tang do xody ca dong.

 Theo phuong thitc I4p dat mang, céc thiét bi mang dugc chia thanh bon loai nhu
minh hoa trén hinh 2.42.

Z )
e Zn L
Nuac Z p Z/ ) 7
- - ek I - .
IE// = T o
7 L Nudc sach
F Nude sach - b}

aj

1 Nwde ddrm ddc

~

—_——
7% A 77277777 B T7 777
NN 74 4 3
-y

e NS P
d)

Hinh 2.42. Cac logi thit b thdm thdu nguge
a. Loc &p v6i cac 18mloc song song & 1. Tém x&p; 2. Mang
b.loc éng: 1.0ng: 2. GiGda: 3. Mang
c. Loc méing ban thém x&p thanh cudn
1.L6pde; 2. Mang: 3. Ongddnnuscsachia: 4.Ludi phén cach
d. Mang & dang xo fréng réng -

1.Tam do: 2. Vong démvoisci: 3. Than thiét bi; 4. Xo tr8ng rdng
Dé tién hanh qué trinh ngudi ta sit dyng cdc mang khong x0p - cic mang khuéch tén
va dong luc 12 cdc keo gia dong thé va cdc ming x6p & dang mang mong lam tir vat liéu
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polyme. Mang polyme thong dung nh4t 12 axetat xenlulo. Ngoai ra con ¢6 cdc mang lam wr
polyetylen, polytetrafloetylen, thuy tinh x8p, axelobutirat xenlulo.v.v...

- Hiéu suft ciia qud trinh thdm théu phy thuge vae tinh chét ciia marg ban tham. Cic mang
ban thdm can ¢6 nhimg tinh chat sau : kha nang phan tich (hay do chon loc) cao, ning sudt
rieng (d6 thdm qua) I6n, ben vdi mol tnmg, khong thay déi tinh chél trong qud trinh lam
viéc, ¢6 46 co hoc cao, gid thanh ré.
¢. Thiét ké thiét bi thdm thdu nguoc

Dé ¢ thé thigt k& mot thiét bi thim thiu nguoc ta ¢in biét thanh phan nude thai, nhigt
do va 4p sudit thdm thau.

Ning sudt ¢an thi€t cila mot nha mdy thudmg cén cd vao luong chat thii bo hoac lugng
nurée thai dua vae xi iy & mot nhiét do nhat dinh.

Tir phuong trinh cin bing vat lieu d6i v6i nude cling nhwr dung dich 6 thé thiét lap
biéu thitc sau :

r=Q-Q (2.119)
Qe Cie = Q.G + QG (2.120)
trong do:

Q; - luu lugng nudc thai dong vac;

Q, - fru lugng phan thai bo;

Qp - luu lrgng nude thdm qua;

C;; - nong dd cu tir i & dong vio;

C; - ndng do cdu i & dong thii bd;

Ci, - nong o cdu 1 i  ddng thim qua.

Nong do trung binh cia céu tir i 12 G, & mot mat cia mang duge tinh ahu sau -

QG +Q; Gy (2.121)

i Qr+Qr

Chét lvong nude trong dong thdm qua ¢6 thé biéu thi qua Ci, va ty s6 thai trung binh

C

Cp=Cul(l- R} (2.122)
Ty s& thai trung binh cha mudi :
K, Cop-AC,

St S S S (2.123)
W,.(8p-m).Cy

Ry =1

Gid thict Cp = 01acé:
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Qe Cr = Q.G (2.124)

o 2Qe Gy _ 206Gy (2.125)
"7 Q,+Q 2-R

trong 46 :
pe e (2.126)
Q¢
khi d6 Cy; duge wde tinh nhir sau:
2C,;
i[.,=2__];‘(1_Rlb) (2.127)

Ui di€m cda phuong phap thdm thiu nguoge gom :

- Khoéng ¢6 pha chuyén ti€p trong tich tap chit cho phép tién hanh qud trinh vdi chi phi
niang lugng thip;

- C6 thé ti€n hanh qud trinh § nhiét do trong phong khong cé bé sung hoac bd sung it
héa chat;
- Pon gian trong keét cdu.

- Nhuge diém ciia phuong phép thim thdu nguoc:
- Phé1 sinh hién wgng phan cyc nong do do sy ting néng d6 & bé mit ming. Diéu niy
din dén giim nang sudt, gidm mitc do phén téch cdc cdu tir vi giam wbi tho ciia mang;
- Ti€n hanh qué trinh & 4p suft cao din dén ¢an ¢ bo phan {am kin dac biét.

Thdm thiu nguge duge dng dung rong rdi dé tich mudi khoi nudéc trong he théng cap
nuée cho nha mdy nhiét dign va cdc nganh cong nghiep khic ( nhu cong nghiép bdn din,
dén hinh, duge...). Nhig nam gin day phuong phap nay duge sit dung d€ 1am sach mot s6
nude thai cong nghiép.

2.5.5.2. Siéuloc
- Ci siéu loc va thdm th&u ngugce déu phu thudc vao dp sudt, dong luc chia qué trinh va
ddi héi mang cho phép mot s6 cdu i thdm qua v gilf lai mot s6 ciu tir khac.

- Sir khéc biét gilta hai qué tinh 13 & ché siéu loc thudng duge sir dung dé tich dung
dich c6 khéi lugng phan tir trén 500 va ¢6 dp susl thdm thdu nhd (vi dy céc vi khudn, tinh
bot, protein, dit sét...). Con thdm thiu nguge thudng duge st dung dé  khir cdc vat liéu c6
kh&i lugng phan 1lr thdp va ¢6 dp sust thdm thdu cao.

- Laru lrrgnyg chit 1dng di qua mang siéu koc phu thudc vao chénh léch dp sudl nhur rén
hinh 2.43.
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AP

Hinh 2.43. Quan hé phuy thudc F = 1(AP)

1. Quan hé F = {(AP) véi kiém soat d& thdm cua mang
2. Quan hé F = {(AP) vai kigm sodt cd 84 thdm cua mang va phan cyc ndng dd

Khi ¢6 chénh léch 4p sudt thap, fuu lugng sé ty {& thuin vGi dong luc qua trinh AP vi
ty lé nghich véi trg luc cia mang Re:

=— (2.128)

Su phan cyc trong si¢u loc thudmg 1on hon trong thdm thfu nguoe vi hing s§ khuéch
t4n déi véi cac phin 1l macro nhd hon 100 dén 1000 [an so voi céc mubi. L lugng dong
thudmg giam theo ham logarit véi su ting nong do cha cdc chat con lai. Biéu thitc sau mo ta
dong chét 1ong quan sat:

F=k joCe (2.129)

¢
trong dd:

k - 18ng hé s6 chuyén khoi;

C, - nong do cha cdc tap chit luu lai sdt be médt mang;

C, - niong do rong phin thii bo nhur da xdc dinh & trén ién quan dén thidm thiu

nguc.
Siéu loc thutng dugc sir dung dé khir dat sét, vi sinh vét, céc chat thuc vat va dé tich

mrdc cho bin,

Khi sir dung két hop thdm thilu nguoce va sidu loc ¢6 thé Jam dam dic va phén tich cdc
chét hoa tan hifu co vi vo co trong nude thal, Vi du so do trén hinh 2.44, sau qua trinh siéu
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loc ta nhan duge phin dam dac chifa cic chit hifu o, cdn trong qué trinh thdm théu nguge
s& nhan dugc phan dam dic coa cic chit v6 co va nude sach.

Nude thai
sieu loc- Phan gom dac chia
cac chét hGu co v

Nudc chaa cée
chétvd co

Phan dam déc chita

Thém thdu nguoc
céc chétvd co

—
P

l, Nude khong cb mudi

Hinh 2.44. So ¢ k&t hop siéu loc va thdm thdu nguec
2.5.5.3. Thdm tach va dién tham tich

Phép thém téch 1a qud trinh phan tich chdt rin bing sit dung sy khuéch tdn khong
bang nhau qua mang. Toc d@ khuéch 1dn (Fy) ¢ lién quan dén gradient ndng do (AC) qua
mang : ’

Fu=KsAAC (2.130)
trong do:
K, - tdng he s¢ thdm téch;
A- dién tich clia mang;
AC dugc tinh ghn ding theo cong thic sau :

ac= A4 "i‘éz , - @.131)
23log ——
loe e,

& day AC, va AC; 1a gradient ndng d¢ (a1 di€m nudc vao va nude ra khoi thiét bi xu iy

Dién thim tach duge thue hign bing cdch dit cdc mang cb tinh chon loc vdi cation va
anion kuan phién nhau doc theo dong dién. Khi dua dong dién vao, cc cation duge gin dién
di qua méang trao 48i cation vé mot hudng, con cdc anion s€ di qua mang trao ddi ion v&
mot huéng khdc nhu minh hoa trén hinh 2.43.
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K& qua d6 mudi gidm trong khoang clia mdt cip mang va tang trong khoang bén
canh. Nuéc khi d6 ¢6 thé di qua mot s6 mang loc cho t6i khi dat 161 4 min cin thi&t theo
yéu chu.

> Phuong phép thim tich da duoc sit dung dé thu hoi axit, mudi kim loai va cdc hydroxyt.

- Dién thdm tach d4 duoc nghien ctu nhu mot phuong phdp dé khir nito trong nudc théi
nong nghiép. Phuong phap nay ciing di dugc sir dung dé thu hoi céc axit, lignin r nuée
thai ciia sin xudt gify vi crom tir nude thai clia ma dién.

1 2 1 2 1

L

R

anot

fem e e ] e e el s e N pe——
catot l , Phan dém dic

Nusc sén phéim

Hinh 2.45. Nguyén ty cua dién thdm tach

1. Dong vao ¢ ndng 4o lodng hon ; 2. Dang vao ¢d ndng dé dgm hon ;
A. Mdng tach anion ; C. Méng tach cation.

2.5.6. Cac phuong phdp dién hoéa

- Ngudi ta str dung cdc qud trinh oxy héa cuc anot va khir clia catot, dong w dien... dé
lam sach nuwéc thii khoi cde tap chét hoa tan va phan tdn.

- T#t ca cdc qué trinh ndy deu x4y ra trén cdc dién cyc khi cho dong dién mét chigu di
qua nudc thai. :

- C4c phuong phdp dién héa cho phép 14y ra tir nuc thai cdc sin phdm 06 gid tri bing
cdc so dd cong nghe trong ddi don gidn va tr dong héa. Khong can sir dung cdc tic nhan
héa hoc.

- Nhuoe diém chinh cla cic phuong phdp ndy fa tiéu hao dién ning 16n.
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- Viéc 1am sach nude thii bing céc phuong phép dién héa c6 thé ti€n hanh gidn doan
hodc lién we.

- Hiéu suit cha cic phuong phdp dién héa duge dénh gid bing mot loat cdc yéu t8 nhu
mat do dong dien, dién 4p, he s& sit dung hitu ich dién 4p, hieu sudt theo dong, hidu suft
theo ning lugng.

o Mat do dong dién 13 ty s& giira dong v6i b mat dién cuc va thudmg duge tinh theo
Am? hoic Aferny,

» Dién 4p cia thing di¢n phin bang dng hiéu sudt dién the cla cyc va do sut dién 4p
trong dung dich :

U =1, + 1. +Al, + Al + AUy + AU, (2.132)
trong do :

Al, , Al - dai luong phén cuc cla anot va catot;
L, . L. - dién thé cin bing cha anot va catot;
AUy - do sut dién dp O chat dién ly;
AU, - do sut dién dp & mang.
- Do sut dién dp trong chit dién ly (nudc thai) khi khong ¢6 cdc bong khi duge xdc
dinh theo dinh ludt Ohm :

AUy = ipd (2.133)
rrong dé:
1 - mat do dong dién trong nude thai, Arem’;
o - dién g riéng, £ cm;
& - khodng cich giita ¢ic dién cuc, cm.

- Khi ¢4 cdc bong khi thodt ra, do sy kéo dai, dong gifta cdc dién cuc AUy ting, va
twong quan :

Na=U-13U (2.134)
duge goi 12 hé s8 sir dung kitu {ch clia dién 4p.

o Hieu sudt theo dong ia ty s6 cha lugng dién cin thiét theo 1§ thuy€t (dwge tinh theo
dinh luat Faraday) v lugng dién chi phi thuc 1€ duge biéu thi bing phin cia don vi hay %.
2.5.6.1. Oxy hoa cila anot va khir ciia catot

Xét mot so g0 bé dién phan nhu trén hinh 2.46 :

- Trén cuc duang {anot): cdc ion cho dién tir nghia 12 phan dng oxy héa dién héa xdy
ra, cOn trén cuc 4m (catot) Xdy ra qud trinh nhdn dién 0, nghia 14 & day phén \ing khir xay
ra.

- Cic qud trinh ndy d3 duge nghien cifu dé 1am sach nude thai khoi cdc tap chit
Xyanua, sunfoxyanua, cdc amin, alcol, cc aldehit, hgp cht nito, thudc nhudm azo, sunfit,
mecaptan... Trong gud trinh oxy hoéa dién héa, cdc chdt trong nude thii bi phén rd hoan
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toan tao thanh CO;, NH; v nudc hay tao thanh cic chat khong doc va don gian hon dé ¢
thé téch ra biing cdc phuong phip khéc.

- Anot thutmg duge 1am tiy cdc vat hitu
khong hda tan khéc nhau ¢6 tinh chit dién
phan, nhu: graphit, macnetit (Fe;0y4), dioxyt + ) -
chi, dioxyt mangan va dioxyt ruteni (Ru).. L~
pho 1én nén titan.

- Catot dugc 1am bang molipden, hop
kim ciia vonfram v&i sat hay niken; tir than T
chi (graphit), thép khong gi va cic kim loai =
khic duge phti 1op molipden, vonfram hay - .. =
hop cht cia chiing. —  \

- Qué winh duce tién hanh trong bé dién \
phan v6i mang hodc khong ¢é mang. Ngoai
céc qué trinh chinh 12 oxy hoa dién héa va Hinh 2.46. S0 dd bé dign phan
khir, ddng thi trong bé dién phan con xay ra 1. Than b&; 2. Andt; 3. Catot: 4. Mang
cic qud trinh khdc nhy tuyén ndi bang dién,
hién trong dién di va dong ty bing dién;

- Nude thai ciia cic nha mdy ché tao mdy, ch& 120 cac dung cu, luyén kim den va
luyén kim mau, cong nghiép héa chét... ngodi chita cdc xyanua don gian (KCN, NaCNj} con
¢6 cAc xyanua phuc ciia k&m, dong, sit va cdc kim loai khéc. Nong do cha ching thudng tir
10 dé&n 600 mg/l, cdn pH clia nudc thai thuong nim trong khoéng 8 dén 12

Oxy héa anot ca Xyanua xay ra theo phén Ung sau :

ONO™ +2H,0 - NH, + COy" (2.136)
Qué winh oxy héa ciing c6 thé din dén sy tao thanh nito:
ICNO + 40H - 6e = 2CO; +Np + 2H,0 (2.137)

- Dé tang d0 din dién clia nudc thai va gidm nang lugng tiéu 16n, ngudi ta c6 thé cho
thém NaCl vio nitde. Khi néng do6 CN' = 1 g/l nguti ta b sung 20 d&n 30 g/l NaCl. Trong
qué trinh nay ngudi ta sir dung anot graphit va catot thép. Digu kién @i wu clia oxy héa nhu
sau mat do dong dién cha anot khoang 3 + 4 Aldm?, khodng cch gifta cc cyc 13 3 cm, 16¢
d6 nuoc 13 30 dm*/h, pH = 8 + 9. Hi¢u suflt lam sach gin dat 100%.

- Qud trinh phé hily cdc Xyanua xay ra 1 do sif oxy héa dieén héa & anot va oxy hoéa
bang clo dugc gii phéng & anot tir qud trinh phan tich NaCl. Qud trinh ndy dugc mo 12 boi
céc phuong trinh sau:

Cl - 2 - Cl (2.138)
CN + Cl, +20H — CNO™ + 200 + H,O (2.13%9
2JCNO + 3CL + 40H — 2C0; +N; + 6C1 + ZH,0 (2.140)
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- Cdc sunfoxyanua dugc phan hiy theo so d6 sau :
CNS + 100H -8¢ —» CNO + SO +5H,0 (2.141)

- Céc ion sunfit & pH = 7 bi oxy hda t¢i sunfat. Khi pH nhé hon luu huynh c6 thé duge
tao thanh. Oxy héa phenol khi ¢6 clorua trong nudc thai chi ¢6 hiéu qua khi ham lwong
phenol trong nuée khong 16n va theo cdc phuong trinh phin tng sau -

40H - 4e - 2H,0 + O : (2.142)
2H" + 2 - H; (2.143)
20 - 2e— Cly (2.144)
Cl, + Hy0 > HCIO + HCi (2.145)
HCIO+ OH = HO + CiO¥ (2.146)
12C10° + 6H,0 - 12¢ —» 4HCO; + BHCI + 30, (2.147)
CsHsOH + 140 — 6CO,; + 3H,0 ’ (2.148)

Ngudi ta ing dung qué trinh khir clia catot d€ loai céc ion kim loai ra khoi nudc thai
v6i su tao thinh cin, nhim chuyén céc ciu tir gay nhiém thanh cdc hop chit it doc hon
hodc vé dang dé tdch ra khoi nude nhu can, khi. Qud trinh nay c6 thé duge sir dung d€ 1am
sach nuGe thii ra khdi cac ion kim loai ndng nhw Pb**, $n™, Hg™, Cu™, As™ va &r*'. Qué
trinh Khir clia catot déi v6i céc kim loai xdy ra nhu sau:

Me™ + ne - Me" (2.149)
{J day cac kim loai ling lén catot va c6 thé thu hoi chiing.

Vi du, qua trinh khit hgp chal crom di dat mifc 46 1am sach cao : nong d¢ ching giam
wr 1000 6i con 1 mg/l. Ning lugng tiéu t6n cho 1am sach vio khoang 0,12 kWh/m". Trong
dién phan nudc thii chita H,CryOy, gid tri 16i wu cha pH vao khoang 2 con mat do dong
dien 0,2 dén 2 A/dm’. Phin iing khir xay ra theo phuong trinh sau:

Cr,07 + 14H' +12¢ — 2Cr +7H,0 (2.150)

- D& xir 1y nude thai chita mot s6 Kim loai nang, ngudi ta tién hanh qué trinh 1am sach
mutéc thai khéi cde jon Hg™, Pb™, Cd*, Cu”* bing qué trinh khi¥ trén catot dugc 1am tir hén
hop bot cacbon va luu huynh theo ty 1¢ C: S nx (80 : 20) dén (20 : 80), dpH < 7 va mat do
dong dién 2,5 A/dm®. C4c ion ndy ling trén cuc & dang sunfua hogc bisunfua va c6 thé tich
chiing ra bing phuong phép co hoe.

- Cling c6 thé si dung céc phin tng khir téch chat gay ¢ nhiém bing chuyén ching
sang pha khi. Vi du khir NH,NO; trén di¢n cyc than chi, qué trinh %y ra nhu sau :

NH,NO; + 2H" +2¢ - NHNO, + H,0 2.151)
NH,NO, - Ny + 2H10 ) (2.152)
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Chi y:
Tinh doc hai clia cdc chit hitu co tang 1en khi phan tir ciia chiing ¢6 chifa ¢ic nguyén
it halogen, aldehit, amin, nit hay nhém nitro. Nhu vay sin phdm clia qué trinh kh, vi du

cc aldehit, céc xeton (ROH) - céc alcol, cée hydro cacbon s& tr& nén it déc hai hon. Phan
tmg x4y ra theo phuong trinh sau : :

RCl + 2¢e + Y - R-H +C (2.153)
- Chiing ta xemn xét qué trinh hioa tan caa anot, vi du dién cuc st :

Trong moi trutmg kiem phan tng xdy ra theo hai giai doan:

i) Fe -e + OH — Fe(OH)nspphe (2.154)
+Of -8 HFeO; +H”
ii Fe(OH v
ii) e(OHnsp phy .+ OH- 20 - (2.155)
L—— > Fe + H
\O

$ giai doan mot gdm qué trinh hdp phu nhém OH treén dién cuc sit, mdt dien tr va
tao thanh hop chdt trung gian chita oxy cia sat héa trj 1.

() giai doan hai phan tng x4y ra theo hai hudng va k&t thiic bing viéc tao thanh sit
héa trj hai hay ba.

Téc 4o chung cua quéd trinh hoa tan clia anot duge han dinh béi giai doan hai,

Trong moi rudng axit Xay ra céc phan Gng sau :

Fe + OH -e— Fe(OH ) pr {2.156)
Fe(OHhspmy + Fe — Fe(FeOHnsp pru (2.157)
Fe(FeOH)nppms + OH -2¢ — Fe(OH)ugp phy + Fe(QH")

Fe(OH") + H' — Fe" + H0 (2.158)

Phén tmg trude phan ing (2.158) 1A giai doan quy€t dinh t6c 46 qui trinh.

T do qué trinh hoa tan dién héa cia kim loai duge xdc dinh bbi dai luong dong dién,
[ dai lugng phuy thudc dien &p dat (dien thé clia anot) : ’

i= k[OH']exp{[zs frl]q:.n.F} (2.159)

rong d6:

k, p - hing s& qué trinh;
R - hing s3 khi;
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T - nhidt d¢ tuyét d6i;
n - s6dién tlr tham gia qué trinh;
F - s6 Faraday.
Céc qué trinh oxy héa & anot ciing duge sit dung € khir maw clia mét s¢ thude nhudm
ra khoi nude théi, ciing nhy 1am sach nu6c thai cha cdc nhi mdy gidy, che bi¢n dau mé ...

2.5.6.2. Péng tu dién

Khi sit dung céc dién cuc khong tan c6 thé xdy ra qud irinh dong tu do hién twong
sinh dién va phéng dién cta cic hat mang dién trén céc dién cyc, tao thanh trong dung dich
c4c chat o6 tic dyng phd v& cdc mudi clia solvat {clo, oxy) trén b¢ mat hat.

Qué trinh nhu vay c6 thé sit dung dé 1am sach nudc chifa ham ].ugn'g cic hat keo
khong cao va do bén vimg thip cla cdc chit gay 6 nhi&m.

DE 1am sach nudc thai cong nghiép chita céc tap chat gdy 0 nhiém c6 d¢ bén cao,
ngudi ta tién hanh qud trinh dign phan voi viée sir dung cic anot hoa tan bing nhom va
thép. Duéi téc dung ctia dong dién xdy ra qué irinh hoa tan cha cdc kim loai, dén dén cic
cation s4t hodc nhom chuyén vio nude gip nhém hydroxyl tao thanh hydroxyt cla céc kim
Joai d6 & dang bong va qud trinh déng tu xay ra méank liet.

So do he théng thiét bi dong w dién duge trinh bay wén hinh 2.47.

H20 3
NaCl — /
+
4
_ L~
2/
Nubdc
: sach
Nusc thdi : J/ Y >
5~
1 -~
P 6

Bun cdn +———— -~

Hinh 2.47. So dd hé théng thiét bl dong ty bling dién

1. B& didu hda; 2. Thiing chudn bl dung dich; 3. Ngudn dign mdt chidu:
4, B& 86ng ty bang dign; 5. B4 Iang; 6. Thiét bj tach nudce.
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Ui diém ciia phuong phép dong tu bang dién 1a thiét bi gon va didu khién don gian,
khong sit dung tsc nhan héa hoc, {t thay cim v6i su thay d6i digu kién tién hanh qud trinh
1am sach (", pH), khong c6 cdc chdt doc, bin can c6 tinh chélt co hoc va cdu tric 16t
Nhung phuong phdp nay cling ¢6 nhuge diém 1a tiéu tén kim loai va chi phi dién ning cao.

Phuong phép dong tu bing dién dugc tng dung nhigu trong cong nghiép thyc phim,
héa chét, gidy vi bot gidy.

2.5.6.3. Tuyén nét béng dién

Trong qui trinh lam sach nu6c thai bing phuong phédp nay, vige tich cac hat lo g 1
nhdy cdc bot khi dugc tao thanh trong dién phan nudc. @3 cue anot 13 cic béng khi oxy cdn
trén cyc catot 1a hydro. Khi cdc bong khi nay néi lén gap va kéo theo céc hat lo hmg cling
ndi len bé mat nude. Khi sit dung cdc dién cyc hoa tan, xay ra dong thdi viée tao thanh cic
bong dong tu va cdc bot xay ra méanh li¢t hon. So do thiét bi tuyén ndi dién mot ngan duge
trinh bay trén hinh 2.48.

00000 j_"f’___“gc"“ .
OCO0O0
1\\ Nuée sach
00 2

{
A

Nuac théi l:

Bdn cén

Hinh 2.48. 50 dd hé thdng thiét bi tuydn ndi dign mdt ngan
1. Than thiét bi; 2. ©ién cyc
Dudng kinh béng khi trong tuyén néi dien vao khoang 20 d&n 100 um. DE nhan duge
céc béng khi ¢6 dudng kinh diing v6i yéu cau, cong nghé can thiét phai chon ding chiing
loai vat fiéu, dudng kinh sgi catot v mit do dong dién. Mat do dong di¢n 61 wu nam trong
khodng 200 dén 260 A/m’.
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2.6. CAC PHUONG PHAP HOA HOC

Cac phuong phdp héa hoc dung trong xir 1y nudc thai gom c6: rung hoa, oxy héa va
khir. Tt ca cdc phuong phdp nay déu diung cdc tic nhan héa hoc nén 1a phuong phdp i 11
tien. Ngudi ta sir dung cac phuong phap héa hoc dé khur cic chét hoa tan va trong cdc he
théng c&p nudc khép kin. Doi khi cac phuong phip nay dugc dung d€ xir 1y so b tnrdc xw
1¢ sinh hoc hay sau céng doan nay nhu 12 mot phuong phap x{r 1§ nude thai fan cudi dé thii
vio ngudn nudc.

2.6.1. Phuong phép trung hda

Nudc thai chira cdc axit vé cd hoidc kidm can duge trung hda dua pH ve khoang 6.5
dén 8.5 trude khi thai vio ngudn nudc hode str dung cho cong nghé xr ly 1i€p theo.

Trung hda nudc thai co thé (hyc hién bing nhigu cach khéc nhau:
- Tron 1n nude thai axit v nudc thai kiem,;
- B8 sung cdc tdc nhan hdéa hoc;
- Lot nudc axit qua vai ligu ¢6 tdc dyung trung hoa;
- Hap thu khi axit bang nuéc kjem hodc hdp thy amoniac bing nudc axit...

Viéc tua chon phuong phip trung hoa la wy thudc vao {hé tich v nong d¢ cha nudc
thai, ché€ 46 thai nudc thai, khi ning san c6 va gid thanh cta téc nhan héa hoc.

Trong qud trinh trung hoa, moi lrong bun cin duge 130 thanh. Laong bin nay phu
thutc vao nong do va thanh phian ¢iia nudc thai cling nhu loai va luong cic tic nhén su
dung cho qui trinh.

2.6.1.1. Trung hoa bing trén lan chdt thdi

Phuong phép nay dugc sir dung khi nudc thai coa xi nghiép 12 axit con xi nghiép gan
46 c6 nude thai kiem. Cé hai loai nudc {hdi nay deu khong chifa cdc ciu tir gdy 6 nhiém
khdc.

Trong trudng hop nay ngudi ta (ron aude axit va nudc kigm trong thing chifa ¢ cdnh
khudy hodc khudy tron bing khong khi véi van t6c & dudng ong cip vao bang 20 dén 40
mys.

2.6.1.2. Trung hoa bing b6 sung cdc tdc nhdn héa hoc

D& trung hoa nude axit, ¢6 thé s dung gdc téc nhan héa hoc nhu NaOH, KOH,
Na,CO;, nugc amoniac NH,OH, CaCOs, MgCOs, dotemit (CaCO-,.MgC0;) va Xi mang.
Song téc nhan ré nht 12 sita voi 5 dén 10% Ca(OH),, 1iép 6 la soda v NaOH & dang phé
thii. Doi khi ngudi ta sit dung cdc chal thii khic nhau clia san xudt d€ trung hda nudc thai.

169



Viéc lua chon cédc tdc nhan dé trung hoa phu thudc vao thanh phin va adng do axit
ctia nuoe thai. O day ¢an tinh dén qué trinh ¢6 130 ra can bi hay khong.

Ngudi ta phan nude thai axit thanh céc loai sau:
1. Nu6c chua axit yéu (HCOs, CH;COOH);

2. Nude chira axit manh (HCL, HNO;). Trong iﬁrtmg hop nay, dé wrung hoa ching c6 thé sir
dyng bét k¥ tdc nhan nao ké & trén. Mudi ciia cic axit ndy hda tan 161 trong nwde.

3. Nudc chita axit sunfuric (HzS0,) va axit sunfura (H,S0,). Mubi canxi clia céc axit nay ft
hoa tan trong nuée va tich ra thanh can. DE trung hda nudce thai axit ngudi ta thuong dyng
d4 voi & dang hydroxyt canxi (slra v0i} hodc dang bot kho. '

Trong trung hoda nude thai chira axit sunfuric bing sifa voi s& thii ra bi can la thach
cao CaS0..2H,0. Do hoa tan cla thach cao it thay 481 theo nhiét do. Khi khudy tron dung
dich s& xay ra su ldng dong thach cao trén thanh 6ng dn va lam kin cic 6ng din. Dé pha
v sy vit kin d6 can rira ng dén bang nude sach hodc cho theém chit lam mem dac biét, vi
dy hexametaphotphat. Tang 16¢ do ddong nudc duge trung hoa s& gidm su déng cin cla
thach cao 1én thanh &ng dan.

Lirong tdc nhan cin thiét theo 1y thuyét d€ trung hda axit ¢6 cho trong bang 2.16.
Bang 2.16. Lugng t&c nhan fiéu 1n theo Iy thuy&t dé tfrung hoa cée axif (6)

Céc téc nhan Lugng fiéu 18n riéng clia kidm dé trung hda axit, kg/kg
H2502 HCI HNO3 H3PO4 | CHaCOOH HF

Canxi oxyt (CaO) 057 0.77 044 0,86 047 1.7
Cac hydroxyt:

Ca(OH)2 0.75 1.01 0.59 1.13 0.62 1.85

NO&?H 082 109 0.63 122 0.b7 2

KOH 1.14 1,53 0.89 1,71 0,24 28
Cac cacbonat:

CaCQs. 1.02 1.37 08 163 083 25

MgCQOs 0,86 1.15 0,67 121 0.7 21

NazCOa 1.09 1.45 0.84 162 0,89 263

Trong thye 1€, lugng téc nhan dua vao thuc hién qué trinh thudng 14y du khodng 10%
lugng tinh to4n.

Trong nudc thii axit va kiem thuong ¢ chira cdc ion kim loai, vi vay lign lugng téc
nhan tham gia phan fing trung hda can tinh dén ca y&u t6 tao thanh cin mudi cde kim loai
nang. Lugng tdc nhan 1§ thuyét d€ tach céc kim loai ¢6 cho trong bang 2.17.
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Bang 2.17. Luong f&c nhan tigu 1&n riéng can thiét dé tach kim loqi. kg/kg (&)

Kim logi Tac nhén
CaO Ca(OH)z NaxCOs NaOH
Kérm 0.85 113 . 1.6 1,22
Niken 0.95 1.26 1.8 1,36
Ddng 0.88 116 1.66 126
Séf 10 1,32 19 1.43
Chi 027 0,36 051 0.38

Luong tac nhan dé qung hda lugng nude thai Q (m'/h) dugc tinh theo cong thifc saw:
G=k31—ggQ.a.C (2.160)

cdn lugng tic nhan 88 trung hoa nudc axit c6 chita cic mudi kim loai nang duge xdc dinh
theo cong tinic 2.161:

G=k3 ']'-_;“_)Q(acl +b]C| +b‘2C2+...+ann) (2.161)

trong 40 :

k3 - he 8 du trix;

B - luong chét hoat hoa trong thuong phim.%;

a - fuong téc nhan tiéu ton rieng, kp/kg;

C - nibng 46 axit hoic kiem, kg/m’;

C,, Ca,.... C, - nong d6 kim loai, kg/m’;

b).ba,..., by - lrgng vic nhan tiéu Sn riéng wong {ing d€ tach céc kim loai, kg/kg.

So d% nguyen 1y cha tram trung hda bang bé sung téc nhan héa hoc duoc minh hoa

trén hinh 2.49.

Céc yéu ciin cong nghé

Thoi gian 1iép xGc cha nude thai va cic tac nhan héa hoc trong thiét bj phan vng
khong duge dudi 5 phdt; 461 v6i nudc thai axit chia cdc mudi kim loai nang cAn kKhong
duge nhd hon 30 phiit. Thoi gian luu chia nudc thai trong bé lang khoang 2 h.

Voi d€ trung hda thudmg dugc sir dung & dang sita véi 5% hodc dang bot. Theo tiéu
chudn ctia Lien x6 cfi (TOCT 179-77), voi logi [ thudmg chira 67% (Ca0 + MgO) hoat héa,
loai Il chita 55%. Tot nhét 1a nghign nho voi t6i thanh phan: 60 dén 70% céc hat 5 dén 10
pum; va 30 dén 40% céc hat 10 d&n 100 pm.

D4 trung hda nu6c thii kitm ngudi ta sit dung c4c axit khéc nhau hodc Khi thai mang
tink axit.
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| Nude théi = R
axit
VUl :
g —Nudg théi } o 2 6 5 4
ki&m .
Itl 3

Y
[=4]
~

Dé&n nudc thai da
dugc frung hda IV - BOn thds

B& thdi

v
b

Hinh 2.49. So dd nguyén Iy fram trung hda nude thdi baing so dd bé sung téc nhan
1. B& Idng thd; 2. B& didu hoo; 3. Kho tac nhan; 4. B8 dung dich tac nhan:
5. BS phan dinh lugng: 6. Thing khudy trdn; 7. Thiét bl trung hoa: 8. BE Idng:
9. B8 ldng ddc ban; 10. Thiét bjlpc chéan khdng: 11. Kho chiia b cén dé tachnude:
12. 3an chia Hd théi.

2.6.1.3. Trung hoa nudc thdi axit bing cdeh loc qua vét liéu cd tdc dung trung héa

Trong trudng hop ndy ngudi ta thudng ding cdc vat lieu nhw manhetit (MgCGs),
dolomit, d4 voi, dé phan, d4 hoa vi céc chél thai rin nhu xi va xi tro lam lép vat li¢u loc.
Cic vat lieu trén duoc sir dung & dang cyc v6i kich thude 30 dén 80 mm. Qud trinh ¢6 thé
duge tign hanh trong thi€l bj loc - trung hda dit nadm ngang hodc dimg.

" Nguoi ta diing céc thiét bi loc nay dé trung hoda nudc axit c6 nong 46 axit khong vuot
qué 1,5 mg/l va khong chita mudi kim loai néng.

Chi2u cao H 18p vat lieu loc dé trung hda nudc thii chita HNO; va HCI thudng chon
vao khodng 1 dén 1,5 m, con trong tridng hop chiva H;SO, chon tir 1,5 dén 2 m. C6 thé cho
nuée thai di tir trén xubng hodc tir dudi di lén.

Khi loc nude thii chuta HCt va HNO; qua 16p dd voi, thudng chon tée do loc (v) wr 0,5
dén 1 m/. Trong trudmg hop loc nuée thai chia 61 0,5% HaSO4 qua 1dp dolomit, t6c do loc
1y tir 0,6 d&n 0,9 m/, cdn 16i 2% H,SO4, thi t6c 40 loc 18y bang 0,35 m/h.
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Tinh todn thiét ké

Dién tich loc ctia thiét bj loc dimg (m?%) duoc xdc dinh theo bidu thic sau:

F=Q (2.162)
v
Thoi gian lam viéc cta thiét bi loc khi khong qud 1ai dugc xac dinh theo cong thiic
(2.163):

 _HEp (2.163)
M.k

trong do:
Q - hru lrong nude thii cio trung hoa, m’s;
p - kKhoi lu‘ong riéng ctla vit liéu trung hoa. DG vdi dolomis, dd voi va da hoa: p =
2 800 kg/m'; manhétit-: p = 3 000 kg/m’ va di phin p =2 700 kg/m’;
M - lugng tac nhéan tiéu 18n, kg/mngay;
k - hé s6 tinh 161 sl dung khong hoan toan vit ligu loc trong thi€l bi.
Chieu dai cha thidt bi loc {m) duoe tinh theo cong thic {2.164) :

L=v.T (2. 164)
Thoi gian ti€p xuc gidra nude thai va vat liéu loc tinh theo cong thife:
6k,.d"
— 3+1gC (2.163)
12 (5 g0)

G6e nghiéng cin thigt cba thiét bi loc khi dat ndm ngang duge xdc dinh theo cong
thire sau :

2
i=_‘;_.? (2.166)
d.s”.g

Téng tréd lyc trong thiét bi loc bing:
h=iL (2.167T)
trong dé:

k) - he's6 dac trung do hoat héa cla vt liéu loc (d8i vii dolomit ving Matscova
k.= 1,87; ving uran k, = 3,96);
d - dudng kinh trung binh cla vat liéu loc, cm;
.C - nong d6 axit trong nuwdc thai, gk
S - hé s6 phu thude vaoe d:
S=(20+ 14)d
£, - 40 xOp cha 16p vat lieu loc, thudng 1dy trong khodng 0,35 dén 0,45.
Thiét bj va dng din cba he thdng trung hda can duge ché tao bing vat liéu chiu axit.
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Chii ¥

Khi chigu cao cia 6p vat liu loc bang 0,85 dén 1,2 m thi van t6c khong duge vuot
qué 5 my/s, cdn thdi gian tiép xiic khong dudi 10 phi. D6 vdi thi€t bi loc ngang, van t8c
nudc thai qua thiét bj Iy tir 1 dén 3 mis.

2.6.14. Trung hoa bing cdc khi axit

Dé trung hoa nudc thai kigm, trong nhfrng-nam gin day ngudi ta dd sit dung khi thai
chita CO3, 8O3, NOz, N2Ox... Viéc sit dung khi axit khong nhifng cho phép trung hoda muée
thai ma dong thoi 1ang hiéu sudt lam sach chinh khi thii khoi cdc ciu tir 3oc hai.

Viec sir dung €O, dé trung hoa nude thii kiem c6 nhieu wu diém so voi viec dung
H,S0, hay HCl va cho phép giam vt déng ké chi phf cho qud trinh trung hoa.

Do do hda tan cta CO; kém nén mudc ngby hiém do oxy héa qui mec cic dung dich
duoc trung hoa ciing giam xudng, cdc cacbonat duge tao thanh ¢6 nhidu img dung hon so
v&i sunfat va clorua. Ngoai ra tic dong an mon va doc hai cia cdc ion CO,” trong nudc nhod
hon céc jon SO~ va CT.

Ximang
. Nuoc ) Amiding
1 _ | Phong
- : S&n phdm khong
Séin xudt .
:
M 2 " »
3
3
&
¥ A . 5 —
Khdi
= 1

Hinh 2.50. So & st dung nudc khong e nudc thai clia nhd mdy san xudt
Xi Mang omian
1. Thiét b loc; 2.5. B lang: 3. Bé didu hoa: 4. B8 trén; 6. Thap ria.
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Vi dy, trung hoa nude thai kigm bing khoi 1d rong sin xudl xi mang amian da tao nén
cong nghe khong nuée thai nhy trén hinh 2.50.

Trong so d6 nay di tao ra chu trinh sit dung nude khép kin khong ¢6 nuée thai, gidm
lrong nude méi can cip cho san xudl, ti€l kigm ndng luong dé dun néng nudc, dong thi
ciing 1am sach kh6i 10 khéi cde cdu ur axit (CO,,.30; ...) vi bui.

2.6.2. Phuong phdp oxy hda vé khi

D¢ 1am sach nude thai ngudi ta cé thé sit dung céc chit oxy héa nhu clo & dang khi va
héa 16ng, dioxy! clo, clorat canxi, hypoclorit canxi va natri, pemanganat kali, bicromat kali,
peoxythydro (H,0,), oxy ciiz khong khi, ozon, pyroluzit (MnOy,) ...

Trong qué trinh oxy héa, cdc chii doc hai rong nudc thai durge chuyén thanh cac chit '
ft ddc hon va tich ra khoi nude. Qua trinh ndy tiéu 8n mot lugng 16n cac tic nhan héa hoc,
do d6 qud trinh oxy héa héa hoc chi duge ding trong nhing trudng hop khi cic tap chal
gay nhiém bén trong nudc thai khong thé tach bang rhing phuong phap khic. Vi du khi
xyanua hay hop chdt hoa tan cta asen.

Hoat d6 cba cic chit oxy héa duge xdc dinh bdi dai lugng the oxy héa. Trong cdc chit
duoe bigt trong tw nhién, flour 12 chit oxy héa manh nhét, nhung cling chinh vl vy ma nd
khong dirge tmg dung trong thire t&. The oxy héa ciia mot 56 chat héa hoc nhar sau :

Chdéit oxy hda s Cl HO2 KMnQy
Thé oxy hda 2,07 0,94 0.68 0,59
2.6.2.1, Oxy héa bing clo

Clo vi céc chat ¢6 chita clo hoat tinh 13 chat oxy héa thong dung nhat. Ngudi ta sir
dung chiing dé tich H,S, hydrosunfit, cic hgp chédt chia metylsunfit, phenol, xyanua ra
khoi nude thai.

Khi cho clo tic dung vdi nudce, xdy ra cdc phin ing say:
L + H,0 = HOCl + HA (2.168)
HOCl&2 H' + OCY

Téng clo, HOC] va OCI duoe goi 14 clo ty do hay clo hoat tinh.

Qué trinh tich xyanua ra khoi nuéc duge tién hanh & moi trudng kiem (pH = 9.
Xyanua c6 thé bi oxy héa 16i nito v3 CO; theo phuong trinh sau :

CN + 20H + Cl; - CNO + 200 + H,0
2CNO + 40H + 3ChL = CO; + 6C1 + N, + 2H,0 (2.169)

175



Céc ngudn cung cdp clo cd hoat tinh con ¢6 thé ta clorat canxi (CaQCl;). hypoclorit.
clorat, dioxy! clo, clorat canxi dwoc nhan theo phan ing sau :

Ca(OH); + Cly = €Ca0Cl, + H)O (2.170)
Natri hypoclorit dugc tao thanh khi suc khi clo qua dung dich kigm:
JNaOH + Cl = NaCIO + NaGl + H0 @.171)
cdn hypociorit canxi dugc ditu ché bing clo hda hydroxyt canxi & nhiét do 25 - 30°C:
2Ca(OH), + 2Cl, = Ca(ClO); + CaCl, +2HO 2470

Trong dd natri clorat (NaClO,) 1a chat oxy hoa manh bi phan tach thanh ClO;. Dioxyt
clo 13 khi doc ¢d mau vang xanh, cé miti manh hon clo.

2.6.2.2. Oxy héa bing peoxyt hydro (H:0,)

Peroxyt hydro H,O; la mot chdt 1dng khéng mau va 6 thé tron l4n véi nude & bat ky
1y 1& nao. H,0; dugc dung dé oxy héa cdc nitrit, cdc aldehit, phenol, xyanua, cdc chit thai
chita luu huynh va chit nhuom manh.

Trong cong nghiép ngudi 1a sin xudt HyO, tir 85 dén §5% va pergidrol chira 30%
H,0,. H,0; ¢6 tinh doc va néng do gidi han cho phép trong nude 1a 0,1 mg/l. N6 cé thé
phan hiy trong moi trudng axit va moi truong kigrn theo céc phan ng sau:

- trong moi truomg axit:  2H" + H;0; + 2e > 2H,0
- rong méi trwong kigm: 20H + Hy0,-2e — 2H:0 + 207,

Trong moi trudmg axit, H;O2 thé hien ro chéic nang oxy hda cdn trong moi trudng
kiem 12 chitc nang khit. Trong moi trudng axit, HO, chuyén musi Fe** thanh mudi Fe',
HNO thanh HNO, va SO;™ thanh S0.™.

Xyanua (CN) bi oxy héa & moi trudng kiem (pH=19 - 12) thanh xianat (CNO')

Trong céc dung dich lodng qué trinh oxy héa cic chit hitu ¢o xdy ra cham, do dé
ngudi ta sit dung chit xuc téc 12 céc ion kim loai ¢6 héa tr thay a6 nhu Fe?*, Cu®*, Mn™,
Co™, crt, Ag”

Trong qud trinh x{r 1 nude ngudsi ta khong chi sit dung tinh chit oxy héa cia H,O, ma
cdn sir dung cé tinh chat khir ciia né. Vi dy trong qu4 trinh loai bo clo rong nude :

H,0, + Cly — O+ 2HQ (2.173)
H,0, + NaClO —» NaCl + O; + H;0
2.6.2.3. Oxy hoa béng oxy trong khong khi
Oxy trong khﬁngkhi duoc sir dung dé tich sdt ra khdi nude theo phan tng sau:
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4Fe® + O, +2H,0 — 4Fe™ + 40H
Fe'™ + 3H,O =*Fe(OH); + 3H" 2. 174)

Quad trinh oxy hda duoc tién hanh bing su thong gié qua nuwdc trong céc thép phun
miua.

Oxy cila khéng khi cdn duge sir dung dé oxy hda sunfua trong nudc thii clia cdc nha
mdy gidy, ché bién dau md. Qu4 trinh oxy héa hydrosunfua thanh sunfua h huynh dién ra
qua céc giai doan thay d6i héa tri ciia Ivu huynh vr -2 dén +6 :

§ 5 8 5 504 o 50,7 > 850, - 8505

Khi ting nhiét d9, wc d6 phan 1ing va mifc 46 oxy héa sunfua vi hydrosunfua tang.
Theo Iy thuyét d€ oxy héa 1 g sunfua lwu huynh tiéu 6n 1 g oxy.

So d6 nguyén 1y cong nghé oxy hda sunfua duge mé ta trén hinh 2.51:

Khdng khi
A rer———

k4

Nudc ngung

—_— Nudc 4

sqeh
4
7

77/ G

Khdng khi I

Hinh 2.51. S0 Gd nguyén Iy cong nghd oxy héa sunfua

1. Thiing chita nudc thai; 2. Bom; 3. Thiét bj troo 38i nhiét: 4. Thép oxy héa;
5. B& phéin phén phdl khdng khi: 4, Thiét bj tach khéng khi; 7. Thidt bi lam sach,
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2.6.2.4. Oxy hoa bdng pyroluzit
Piroluzit thudmg duoc diing € oxy héa As™ dén As™ theo phin ting sau:
H,AsOs + MnO; + HySO4 = H3AsO, + MnSO,4 + HO (2.175)
Khi tang nhiét do s& 13m tang mc 4o oxy héa. Ch& do oxy héa t6i wu nhu sau:

Luong MnO; tigu tén : MnOz = 4 fan so v&i lwong tinh 1y thuy&t; do axit cda nudc:
30 + 40 g/l; nhiét do ciia nude 70 - 80°C.

Qud trinh oxy héa ndy thudng dirge ti€n hanh bang cach loc nudc thai qua 16p vat liéu
MnO, hodc trong thiét bj khudy ron véi vat lieu do.

Ozon héa

Oxy héa bing ozon cho phép dong thdi khit tap chdt nhiém bén, khir mau, khir cdc vi
la va mii d6i véi nude.

Qué trinh ozon héa ¢6 thé lam sach nuéc thai khdi phenol, san phim dau mé,
hydrosunfua (H,S), cdc hop chét asen, chdt hoat dong be mat, xyanua, chét nhuém...

Trong xir 1y nuée bang ozon, c4c hop chit hitu ¢o bi phan hily va xdy ra su khir tring
d6i v6i nude. Cic vi khudn bj chét nhanh hon so v6i xit [y nude bang clo vai nghin fan.

Do hoa tan ciia ozon trong nude phy thude vio pH va ham lwgng cua chit hoa tan
trong nuéc. Mot ham lwgng khong 16n axit va mu6i trung tinh s& 1am ting d¢ hoda tan cia
ozon va s ¢6 mit cla kiem s& 1am gidm do hda tan ciia ozon.

Téc dong cia ozon trong qué trinh oxy héa c6 thé dién ra theo ba hudng :
1. Oxy hoa tryc ti€p v6i sy tham gia clia mOt nguyen 1 oxy,
2. K&t hop toan bd phén tir ozon véi cht bj oxy héa tao thanh ozonua,
3. Tang cudng Xic tic ciia tdc dong oxy héa cla oxy trong khong khi bi ozon héa.

Ozon ¢6 thé oxy héa ca cdc chit v6 co va hitu co tan trong nudc thai. Vidy, phin dng
oxy héa mot loat cdc chat hira co va khodng chét (Fe”", Mn®") 120 thanh két ta cha cdc
hidroxyt hay dioxyt permanganat khong tan :

FeSO4+ HyS04 + 03 = Fe(S04)s + 3H,0 + O, (2. 176)
MnSQ; + O1 + H,0 = HoMnO; + O+ H3304

H;MnO4+ 30, = HMnO, + 30; + H,0 (2. 177)
Cbn amoniac bi oxy héa biing ozon trong moi trudng kiém theo phén dng sau:
NH, + 40, — 4NO™ +40,+ H;0 +H’ (2. 178)
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Cic chit ¢é mdi lien két doi N C= C< tac dung v4i ozon nhu sau:

d 0O— O

\/ \/

C C\ [ |

| +o. » | o c-00+0-c7 5 Sc ¢l e

_ - ~ 7 \ / ~

C C ion ludng cuc

/N AN ]
Khong bén : ozonua

Ozon c6 khi nang phan img cao khi téc dung véi cdc phenol trong khoang nong 40 rét
rong (1l O dén 1000 mg/b).
Qué trinh 1am sach nudc thai bang ozon c6 thé tién hanh theo mot hodc nhitu bac nhv

so d6 & hinh 2.52.
Khéng khi

Nudc Cactac ‘ 6

théi nhén

R B

4 Nubc sgch

Khong khi
5
Hén hop Os
&ng khi
v khang khi l T Khong
Nudc '
thai ™y
Nubc
thai | Bau
N ' ¥nhuéch
- Nudc tan Nude sach
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Hinh 2.52. Céc so dd it bi loc sach nudce thdi bling ozon theo mot bdc

1. Thi&t bi khudy trdn; 2. Bom; 3. Thiét bi phdn iing (¢6 thé logi dém a) hay suc khi qua dla b
4. Thung chirg; 5. Thiét bi lon hda khéng khi: 4. Thiét bi loc sach khi thai.
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2.6.2.5. Lam sach bing khi

Phuong phdp 1am sach nude thai bAng gué trinh khir dugc dng dung trong cAc trubng
hop khi nuéc thai chira cdc chat d& bi khir. Phuong phép ndy duoc ding rong rai dé téch céc
hgp chdt thity ngan, crom, asen ... ra khoi nude thai.

Trong xir 1§ nudc thai chita hop chét thily ngan & dang vo cd, ngudi ta khir thanh thiy
ngan kim loai va tich ra khoi nude bang qué-trinh ling, loc hodc tuyén ndi. Con céc hap

chit thily ngan hitu co thi truée tién ching bl oxy héa dé pha vo hop chdt, sau d6 khit
cation Hg thanh Hg kim loai.

Khit Cr ra khoi nuéc thai bang qud trinh khir véi chat khit NaHSO, xdy ra theo phin
img sau:

4H2CI'04 + 6N3H301 + 3H2504 - 2Cf2(SO4)3 + 3Na2804 + 10H20 (2 180)
Phan tng x4y ra nhanh trong khodng pH =3 + 4 va c6 duo HySO..

Dé l4ng Cr** ngudi ta ding téc nhan kigm Ca(OH), NaOH... va pH i uu cho qud
trinh 14ng trong khoang 8 d&n 9,5 theo phin ng sau:

Cr + 30H = Cr(OH)

Mot chét khir c6 hiéu qua nifa 12 FeSOs, nd ¢6 thé duge sit dung trong ca moi treong
axit cing nhw moi truong kiem:

- trong mai trudng axit:
2Cr0, + 6FeS0; + 6HS0,s = 3Fex(304): + Cry(S04)s + 6H20
- trong mdi tnxdng Kigm: :
2Cr0: + 6FeS0, + 6Ca(OH); + 6H,0 = 2Cr(OH): + 6Fe(OH), + 6CaS0O, (2. 181)

Luong FeSO, tiéu t6n phy thugc vao pH va ndng do crom. O dieu kien thuin lgi nhat
khi nhiét do bing 20°C va pH gan bing 7, lugng FeSO, tiéu 16n 16n hon 1,3 tan gia tri tinh
theo 1y thuyét.

So @9 qué trinh khir dugc mo ta trén hinh 2.53.

H$0s NaHSO»  CatOH)

N[ g e

Ll Lan
Thung Thiét b 9 sqch
chia "| ©hdndng

Nusc thdf

—_—

Can Idng

Hinh 2.53. ‘So dd qud trinh kha
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2.7. XU LY NUGC THAI BANG CAC PHUONG PHAP SINH HQC

Ngudi ta sir dung céc phuong phap sinh hoc dé 1am sach nudc thai sinh hoat ciing nhu
nudc thai san xudt khoi nhigu chét hitu co hda tan vA mot s6 chél vo co nhu H,S, céc sunfit,
amoniac, nic...

Phuong phdp niy dua trén co s sir dung hogt dong cia vi sinh vat dé phan hly céc
chit hitu co gdy nhiém bin trong nudc thak. Cic vi sinh vat s dung céc chét hitu co va mot
s6 ch# khodng 1am ngudn dinh dudng v tao ning lugng. Trong qué trinh dinh dudng,
chiing nhan cdc chit dinh dudng dé xay dung 1€ bao, sinh trudng va sinh san nén sinh khéi
cita ehing duoc tang lén. Qué trinh phén hiy cdc chdt hiiu co nho vi sinh vat goi la qud
trinh oxy hda sinh héa.

Nhu vdy, nude thii cé thé duoc xir 1y bing phuong phdp sinh hoc s& duge dac rumg
bdi chi tieu BOD hodc COD. DE 6 thé xir 1y bing phuong phép ndy nudc thai san xuft can
khong chita cdc chdt doc vi tap chat, cic mudi kim loai ning hodc nong do cha ching
khong duge vugt qud néng do cuc dai cho phép va ¢é ty s¢ BOD/COD 2 0,5.

Ngudi ta c6 thé phan loai cic phuong phép sinh hoc dua trén cdc co s& khdc nhau.
Song nhin chung ¢6 thé chia ching thanh hai loai chinh sau:

1. Phuong phép higu khf 1a phuong phdp xir 1y sir dung cdc nh6m vi sinh vat hi€u khi.
Dé dam bao hoat dong séng cha chiing c&n cung cdp oXy lién tuc va duy tri nhiet do trong
khoang 20 dén 40°C.

2. Phuong phap y&m khi 12 phuong phép sir dung cde vi sinh v4t yém khi .

Trong xir 1§ nuéc thii cong nghigp, cic phuong phép hiéu khi duoc tng dyng rong rai
hon cd.

2.7.1. Nguyén Iy chung ctia qué trinh oxy hda sinh héa

Pé thuc hién qué trinh oxy hod sinh hod, cdc chdt hitu co bod tan, ch cic chit keo vi phan
tan pho trong nudc thai ¢an duge di chuyén vao bén trong t€ bao cla vi sinh vat. Theo quan
diém hién dai nhd1, qué trinh x{¥ Iy nuéc thi hay néi ding hon 1a viéc thu hoi cdc chét bin
tir nwde thai va viéc vi sinh vat hap thu cdc chét bdn d6 12 mot qud trinh gdm ba giai doan:

1. Di chuyén céc chit gay 6 nhiém tir pha léng t6i be mat cia 1€ bao vi sinh vat do
khuéch t&n d6i luu va phan tir;

2. Di chuyén chét tir be mat ngoai 1€ bao qua mang bén thdm bing khue'ch tﬁn do sy
chénh lech ndng dé cic chat & trong va ngodi t& bao;

..'.- .
%

3. Qué trinh chuyén héa cdc chit & trong 1€ bio vi sinh vat v6i sy san sinh nang legng
vi qué trinh 18ng hop céc chit mdi cha t& bao véi su hdp thy ning luong. ~
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Cic giai doan trén 6 quan he r4t chat ché v6i nhau va qud trinh chuyén héa céc cht
d6ng vai trd chinh trong qué trinh x{r 1y nuéc thai.

Céc hop chdt héa hoc trai qua nhigu phan tng chuyén hoa khic nhau trong nguyén
sinh chdt clia 1€ bao. Phuong trinh téng quét cic phin tng t6ng cla qud trinh oxy héa sinh
ho6a & dieu kien hi€u khi c6 dang nhu sau:

men vi sinh vat y—3

CH,O.N + (x+ v/4 +2/3 £3/H0, —> xCO, + 5

H,0 + NH; + AH  (2.182)

’ men vi sinh vat
CH,ON+ NH:+ 0, —> CJH-NO, + CO; + AH (2.183)
Trong phan ¥ng wén, C,H,0,N la tdt ci cdc chdt hifu co ctia nudc thai, con CH;NO,
1a cOng thiic theo ty 1¢ trung binh céc nguyén t6 chinh trong +€ bao vi sinh vat, AH 1a ning
luong.

Phan tng (2.182) 14 phan Gng oxy héa céc chit hitu co dé dép tng nhu cau nang lugng
cita t€ bao, con phan ng (2.183) 13 phén tng téng hop dé xiy dung t€ bao. Lugng oxy tiéu
w60 cho cic phan g nay i tong BOD clia nude thal.

Néu ti€p tuc tién hanh qué trinh OXY héa thi khi khong do chét dinh dudng, qud trinh
chuyén héa cdc chét ciia 1€ bio bt dav x3dy ra bing oxy héa chét lidu t€ bao (tu oxy héa):

men vi sinh vat

CsH,NO; +50; ——> 5C0, + NH; + 2H,0 + AH (2.184)
enzim
men vi sinh vat vi sinh vt
NH; + O —> HNQ, + O —> HNO, (2.185)
enzim

Téng lugng oxy tiéu ton cho bon phan ¥mg trén gan gap hai [in luong oxy tiéu t6n cua
hai phan tng dau. T cdc phén tng trén théy 10 su chuyén héa héa hoc 1a ngudn nang luong
can thiét cho cdc vi sinh vat '

2.7.2. Sy phét trién cia 1& bao vé&1 dong hoc cla phdn ng ién men

Dua trén dic tinh sinh 1y va ¢ 40 sinh sin cda vi sinh vat, qué trinh phat trién cila
chiing dugc chia thanh ghieu giai doan nhw minh hoa trén hinh 2.54.

Trong giai doan tigm phat, vi sinh vat chua thich nghi v&i moi trudng hoac dang bi€n
d4éi dé thich nghi. Dén cudi giai doan nay t& bio vi sinh vAt m6i bt dau sinh trudng. Cie t&
bao mdi ting v& kich thude nhung chua tang ve s6 lugng. :

Trong giai doan idy tién, vi sinh vt phét trién véi 16¢ do rieng khong déi. Sau mot
thdfi gian nhit dinh, téng sO t€ bao cling nhw trong luong t€ bao tang lén gap doi. Khi diing
do thi InX - I thi ¢ 40 sinh tnémg Y = 180
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x, mgfl

Thoi gion T -

Hinh 2.54. Pudng cong sinh Tludng cla 18 bdo va viéc st dung dinh dudng
AB - gioi dogn tidm phat: BC - giai dogn phat tién [0y ién bdng pha iegarit hay pha chi s&:
CD - glai dogn t8¢ dd chém; DE - gici dogn can bdng hode glal dogn dung:
EF - gici dogn suy tén,
Trong giai doan 8¢ do cham, 16c do phd trién gidm dan t6i mic can bang & cudi pha.
O céc vi sinh vat cho san phdm trao ddi chat thi giai doan ndy chinh 13 giai doan hinh thanh
san phdm nhu céc enzym, alcol, axit hitu cg, vitamin...

Trong giai doan can bang, s6 lugng t& blo séng dugc gilt & mitc khong d6i, nghia 1 s¢
Iugng 1€ bao chét di twong duong v6i s6 lugng € bdo méi sinh ra. Tinh chit sinh 1y coa 1€
bao vi sinh vat bit du thay déi, cu thé 12 cudng 40 trac déi chat gidm di 15 dét.

Trong giai doan suy tin, t6¢ do sinh san gidm di 15 rét v din din ngimg hin, din dén
s6 lugng 1€ bao sOng giam di rdt nhanh va bit dau ¢6 hién tugng tr hiy. Nguyen nhan suy
tin chit yéu [2 do ngudn thitc an trong moi trirdng d can, sy tich liy sin phim trao déi ch4t
c6 tic dong e ché va doi khi tidu digt cd vi sinh vat.

Trong pha logarit, sinh kh6i ting theo biéu thirc (2.186) :

X _ux 2. 186 a)
dr
trong dé:

dX
e tfc do tang trudng clia sinh khéi, mg/l.T;

X - nong d¢ cua sinh khéi, mg/,
n - hiing s6 16¢ 6 sinh tnrémg, 1/1;
1 - théi gian.
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D3 c6 khé nhitu cdc mo hinh todn dugc xdy dimg dé x4c dinh p nhymg thong dung
hon cé 12 phuong trinh Monod. Phuong trinh ndy da chip nhan gid thiét: tdc 40 sir dung
dinh dudng va t6c 4o sinh trudng bi gi6i han boi téc do céc phan vng enzym, bao gom cd
sit thiéu cic chdt can thiét. Phuong trinh nay cé dang sau:

5

W= ””'ﬁ (2.186 b)

trong dd:

S - nong do co chat BOD, COD/TOC han dinh sinh trwdng trong dung dich, mg/l;
K, -hiing s6 bdn bao hda, nghta 12 nong o co chét khi p = po/2, mgh.

Quan hé p = £(S) dugc minh hoa trén hinh 2.55.

po 1
1/t

HO

hof2

Sy .
rad

Ks s.mgfl ——»

Hinh 2.55. Anh hudng clia yéu 18 dinh dudng chinh 1&n tc d sinh frudng
Phuong trinh (2.186b) cho thdy : '

- Khi du thiva dinh dudng han dinh, nghia 1a 5 >> K, thi hing s6 8¢ do sinh urudng la cuc
dai, u = o v2 hé théng ndy chi y&u bi giéi han bé  sinh kh6i, Phuong tinh 1d¢ do sinh
truemg (1, ) ¢6 dang nh sau : '

X h

=—u..X (2.187)
Iy dt Ko

Phuong trinh nay bic mot v6i sinh Khéi. Ditu d6 6 nghia 1a 1, 1y 1¢ bac mot véi sinh

kh&i higa cd.

 -KhiS<< K., hé théng bi gi6i han bdi dinh dudng, 1, = const v wic 46 sinh trudmg 14 bac 0
v6i sinh khi, nghia 12 toc do sinh tnrdng doc 13p véi sinh khai hién c6.

- Khi § = K., hing 56 t6c do sinh trudng bing (/2 nhur d3 dinh nghia K.
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Pé xéc dinh K,. ngudi ta tién hanh khio sit quan e phu thude 1 = f(S) trén do thi
1/p - 1/S bang phuong trinh tuyén tinh (2.188): '

(2.188)

—_—
>

/5

-1/Ks

Hinh2.56. Db thi thyc nghiém xdc dinh hé 58 Ks V& o
1. budng cua Lineweaver - Burk:: 2. Khi cé hop chdt dae: 3. Kl c6 dc ché xdy o

Thay phuong trinh (2.186a) vao (2.186b), tc do sin xudt sinh khdi s& bing :

. Ko-S-X (2.189b)
*a K +8

Né&u nhur tdt ca dinh dudng dugc chuyén héa thinh sinh kh&i thi t6c 4o sit dung dinh
dudng s& bang t6c 4o san sinh sinh khisi. Nhung vi s di héa con chuyén héa mot phin dinh
dutng thanh cdc san phdm phy ndo 46 nen tc do sir dung dinh dudng s€ 16n hon 16c 40 tao
sigh khéi va ta c6: '

ds

L =-Ye—=-Yr, - (2.189)
x d‘ L
hay :
=t Po-S-X | (2.189)
Y YK, +5)
trong d6:
Y - phn thap phan cla dinh duémg dugc chuyén hoa thank sinh kh6i, mg/l;
mg MLVSS/1 hay cdn goi 12 h¢ s6 dong hda.
mg BODs 43 sit dung /1

4as
N T 16c 40 sit dung dinh dubng. mg/l.t.
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Yeu t6 Y bién dong tity thudc vio cdch trao d6i chat trong qué trinh chuyén hoéa. Céc
qué trinh hi€u khi ¢6 hi¢u sudt cao hon qué trinh y&m khi v& Khia canh chuyén héa sinh
khoi va nhyr vly c6 gis tri cfia y&u t6 Y 16n hon. Céc gid tri dién hinh cha Y trong cdec phan
ting hiéu khi bang khoing 0.4 dén 0.8 kg sinh khGi/kg BODs, trong khi d6 v6i cdc phan tng
y&m khi gid tficlia Y nim trong Khoang 0,08 dén 0.2 kg sinh khdi/kg BOD:s.

Phuong trinh (2.186b) s& chua day di néu khong tinh dén viéc biéu thi sy gidm sinh
kh6i do ho hap noi sinh. Su phan rd ndi sinh cling durge x&p 1 phan img béc 1 theo noéng d¢
sinh khoi:

aX

(__) =—k,.X (2.186¢)
dT s

trong d6 ky 1a hiing s6 tdc do phanra noi sinh, 1/1.
K&t hop phuong irinh (2.186¢) véi phuong trinh (2.186b) ta cé:

dX Ry 5. X

—kg.X (2.186d)
dt K +$

Sy phan £d ndi sinh c6 anh hudng rat 1ihé dén 16¢ do sinh trudng trong cdc pha déu cua
dudmg cong sinh trudng trén hinh 2.54. Tuy nhién, rong pha dimg, sy phan rd ndi sinh
bing t6c 46 sinh trudmg va 1rd nén tro1 hon trong pha suy (an,

2.7.3. Anh huéng clia céc yéu t8 khée nhau Ién t8c db oxy hda sinh héa

Té6c do oxy héa sinh héa phy thude vao néng 46 céc chdt hiu co, ham lugng cdc tap
chit va miic 6 6n dinh cha dong nude thii vao he théng xir 1.

& mot murc do 1am sach nhat dinh, cdc y&u t6 chinh inh hudng lén 16¢ do phan tmg
sinh hoa 12 ché€ do thity dong, ham lugng oxy trong nudc thi, nhiét 4o, pH, cdc nguyén td
chinh cling nhu céc kim loai ndng va cc mudi khoang,

Vi¢e khudy tron nude thai trong cac cOng trinh xur 1§ s€ 1am ting cudng sy phan chia
bong  bup hoat tinh thanh csc hat nho hon,tang tc do hdp phy céc chit dinh dudmg va
oxy lén céc vi sinh vat. Digu d6 din dén 1am tang 8¢ 4o 1am sach. Cudng do khudy tron
phu thugc vio lugng khong khi cdp vao chil 1dng. Chuyén dong réi cha dong dat duoc nho
sy khudy tron ménh liét, khi d6 bin hoat \inh nim & trang théi lo img dam bao phan bd
dong déu trong nude thai.
2.7.3.1. Anh huéng ctia nhiét 46

Téc do phan (mg oxy héa sinh hoa ting khi tang nhi¢t do. Song trong thuc t€ nhiet do
aude thii trong he théng xir 1y duge duy i trong khoang 20 dén 30°C. Khi nhiét d¢ ting
qué ngudng trén c& thé 1am cho cdc vi khudn bi chét, cdn & nhiét do qud thap t6¢ do lam
sach s& bi gidm va qud tinh thich nghi ciia vi sinh vat v6i moi trudng mdi bi cham lai, cic
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qué trinh nitrat héa hoat tinh keo 1 va ling bin bi gidm hiéu suit. Cdn trong pham v 161
wu trén, khi nhidt do ting t6c do qué trinh phan hity cdc chat hitu co tang gép 2 dén 3 [an.
Tuy nhien khi nhidt 4o myrée thai ting thi do hda tan cda oxy trong nude bi giam. Do d6 dé
duy tri ndng d6 oxy hda tan trong nudc ngudi ta tién hanh suc khi tnanh liet va lién tye.

2.7.3.1. Anh huing cia kim logi ndng

Biin hoat tinh ¢6 kha nang hip thu cdc mudi ki loai nang. Khi d6 hoat dong sinh héa
cha chiing bi giam do su phit trién manh clia vi khuén dang soi 1am cho bin hoat tinh bi
phong ten. Theo mite d6 doc hai, cdc Kim logi nang ¢d thé sdp x&p theo thit t sau:

Sb> Ag > Cu>Hg>Co2Ni2Pb>Cr' >V 2 Cd>Zn > Fe.

Mudi clia céc kim loai nay 1am giam t6c do 1am sach. Nong do cho phép cua cdc chit
doc dé qud trinh oxy héa sinh héa c6 thé xay ra phu thuoc vo ban chat ciia cdc chat dé.
Trong nhimg trudng hop khi nudc thai chida mot 58 loai chét doc thi trong tinh todn cic
cong trinh xir 1§ s€ tinh theo chét doc nhit.

Ham luong clia cac chit khodng khi cao hon nong do cho phép cuc dai cling ¢ thé
anh huéng x4u 16i téc do 1am sach nudc thai.

2.7.3.1. Hidp thu va nhu cdu oxy

D€ oxy hda cic chat hiru co, céc vi sinh vat cin c6 oxy vané chi cé thé siy dung oxy
hoa tan. Dé cung ¢dp oxy cho nudc thii ngudi ta 1ién hanh qud trinh theng khi, khuéch tdn
dong khong khi thanh cdc béng nho phan b6 deu irong khéi chat long.

Vi oxy it hoa tan trong nude nén co thé bo qua trd Iyc khuéeh tdn clia pha khi va 16c
46 hap thy oxy do 1rd luc cda pha long quyét dinh. Sa do cta sy chuyén oxy tir béng khi 16i
cdc vi sinh vat duoc minh hoa trén hinh 2.57.

Hinh 2.57. So &b di chuy&n oxy 15 vi sinh vt

1. Lop khuéch tén bién & phia pha khi (1/50: 2. 88 m&t phan pha: 3. Lop khuéch tén bién ¢

phia pha Iéng (1/8): 4. Qué frinh chuy&n oxy ti bong khi t8i vi sinh vét; 5. Lop khué&ch fan '

blén & pha idng bao quanh visinh vit: 6. Qua tinh chuyén oxy vao trong t& bao; 7. Ving
phdn Ung giia phan 1 oxy vdil céic men (enzym}.

187



Chitu day cia 16p khuéch tdn bién &, khi chét 16ng vdng bao quanh vat thé ¢6 kich
thuée 1a L phu thude vio hé s§ khuéch tin D, d0 nhdt pm, khéi luong rieng p, va véan 16¢
clia chét long v, theo phuong trinh sau :

16
§=D" (“—] - 2.190
IRE (2.190)

n

Vi céc vi sinh vat c6 kich thude rdt nhé va ching chuyén dong trong cdc he théng xi
Iy v&i van t6c bing van 16c cha nude thai nén chiéu day 16p bién khuéch tin cha chit 1ong &
thinh cdc 1€ bao nhd hon rdi nhitu se véi xung quanh bot khi, vi vay ir& lyc cia né khong
ding ké d6i v&i sy di chuyén clha oxy. Mit khdc, cfing ¢an tinh dén digu Ia bE mat riéng cha
cdc vi sinh vat Ién hon nhigu so véi be mat riéng cia cic béng khi. Do d6 c6 thé két tuan
qué trinh di chuyén oxy tir cdc béng Khi i cdc vi sinh vat duge han dinh chii y&u b 1ré
lyc khuéch tdn caa chat 16ng xung quanh bdng khi.

Dai véi cdc khi hoda tan kém, hé s6 chuyén khoi dugc 1y bing he s8 cip khéi (K.~ Bu).

Do b2 mat tiép xic pha giita khong khi v nudc that trong cdc hé théng xtr 1§ 12 khong
xdc dinh dugce, vi vay trong tinh todn ngudi ta sit dyng hé s6 cip khdi thé tich p..

Luong oxy duge hap thy ¢6 thé tinh theo phuong trinh c4p khoi sau:

M=p,.V({C*-0O) (2.191)
trong dé:
M - luong oxy duoc hip thu, kg/s;
B, - hé s6 cdp khoi thé tich, 1/ S;
V - thé tich nutée thai trong hé théng xir 1§, m";
C*, C - ndng do can blng va ndng do oxy ¢ irong khoi chét 1ong, kg/m'.

Tir bifu thirc trén cho thdy, c6 thé ting lwgng oxy dugc hdp thu bang cdch tang B,
hodc dong Iuc ciia qui trinh, Viéc thay d6i dong luc cha qué trinh c6 thé thuc hién bing
tang ham luong oxy trong khong khi, gidm nong do 1am viéc hojc ting dp sudt cia qud
irinh hap thu, Song tit cd cdc gidi phdp trén d2u khong Kinh 1€ hoac khong lam tang cudng
d6 qué trinh mot cdch ddng ké. Cich 161 nhét éing luong oxy cdp vio trong nudc thai 12
tang he s& cdp khdi thé tich B, vi:

B,=Pra (2.192)
trong d6 : = %’
bot
aday:
¢k . ham luong khi trong dong nude thai;
dp - dirding kinh clia bot khi.
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Nhur vay bang cdch tang ham lrong khi trong dong thai vi gidm dudng kinh béng khi
6 thé tang b& mat riéng ti€p xic pha mot cdch ding ké.

2.7.3.4. Cdc nguyén t6 dinh dudng va vi luong

Dé ¢6 phan ting sinh hoa, nudc thai can chita hop chit cla cc nguyén 16 dinh dudng
va vi luong. Dé 1a cdc nguyen 19 N. S, P, K Mg, Ca, Na, Cl, Fe, Mn, Mo, Ni, Co. Zn, Cu ...
trong dé N, P va K 14 cdc nguyeén 16 chl y&u, can duge ddm bdo mot lugng cin thi€l trong
xit Iy sinh héa. Ham luong cde nguyén 18 khdc khong cn phai dinh mide vi ching ed trong
nude thai ¢ mitc 40 cho nhu ciu cua cdc vi sinh vit.

Khi thigu nito [4u dai, ngoai viéc can rd qud trinh sinh héa cdc chdt bin hitu co cdn
tac ra biin hoat tinh khé ling.

Khi thi€u photpho din dén sy phdt trién vi khudn dang soi, fa nguyén nhan chinh lam
cho bain heat tinh bi phong l&n, khé lang va bi cudn ra khoi he théng xir 1y, lam gidm sinh
triirdng cla bln hoat tinh va giam cudng do qud trinh oxy héa.

Cic nguyén 16 dinh dudng tdt nhét & dang cdc hop chit twong tu nhu trong cdc t€ bao
vi sinh vit. Vi du, nito & dang nhém amon (NH") cdn photpho & dang mudi cha axit
photphoric.

Ham lwong cac nguyén t8 dinh dudng phu thudc vao thinh phin cia nude thai va ty 18
giifa chiing duge xéc dinh bang thye nghiém. DéE tinh todn so b ngudi ta thuong 14y ty 1&
BOD : N: P=100:5:1. T¥ l¢ nay chi ding cho 3 ngdy diu, cdn khi qud trinh x{r by kéo dai
dé trdnh gidm hiéu sudt ctia bdn hoat tinh cin gidm lugng nito vi photpho trong nuée thii.
Khi qui trinh xir 1y kéo dai 20 ngdy thity 1¢ BOD : N : P can gilt 6 mic 200: 5: 1.

Khi wrong nudc thai khéng cé dil nito v photpho ngudi ta bd sung ching bing cich
dua thém phin nito, photpho va kali vao. Mit khéc, thudng nurée thai sinh hoat cé chiva céc
chét dinh dudng nay, do d6 khi két hop xir by nwde thai sin xuét va loai nude thii ndy thi
khéng ¢an phii bé sung cdc nguyén td dinh dudng.

Ngodi ra gid tri pH ciing anh hudng rat lén d&n qud trinh tao men trong 1€ bao va qua
trinh hép thu cdc chit dinh dudng vao t&€ bao, D6i véi da s vi sinh vAt khodng gid tri pH t6i
uu 13 6.8 dén 8.5,

2.7.4. Cédu thriic ctia cdc chdt 6 nhiém va bln hogt tinh

2.7.4.1. Qué trinh oxy hoa sinh hoa va cau tritc ciia moét sé hop chdl hitu co trong nuéc
thdi cong nghiép

Téc nhan tham gia vao qué trinh phén hity cdc chét bdn hitu co 14 vi khudn, xa khudn,
nim va mot s sinh vat bic thip.
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Qui trinh oxy h6a sinh héa cic hop chéit hitu co phu thudc vao cfu wic héa hoc cia
cdc chét d6 va vdo nhigu yéu to khic.

Bén canh cdc chdt dé bi oxy hoa nhu hydratcacbon con sdt nhiéu chét chi bi oxy héa
mot phan hodc tham chi hoan toan khong bi phan huy, dit c6 nhimg vi khudn thich nghi
tham gia vao qué trinh. D6 la cdc chét hitu co dng hop - hydrocacbon, alcol, aldehit, este.

Ngudi ta nghién clu va phan chia vi sinh vét phan hity cdc chit ben vimg ra thanh 3
nhém:

Nhém vi sirth vat phan hiiy céc hop chét mach ho nhir : alcot mach thing, aldehyt va
axit.

Nhésm vi sinh vat phan hiy cdc hop chat thom nher : benzen, phenol, toluen, xylen
V.V,

Nhém vi sinh vat oxy hoa hydrocacbon day polymetyl (hydrocacbon cia dau lira),
hydrocacbon no mach ho - parafin ..

Khi nghién ciru kha nang oxy hda sinh héa cia cac chét hite co ¢6 cdn tnic Khdc nhau,
nhieu téc gia di di dén ket ludn sau:

1. Nhimg hop chét ¢6 khdi luong phan tir 160, véi cdu tric nhigu mach nhdnh bén 12
nhitng chét khong bi oxy hoa sinh hoa.

2. Céc chat khong bi oxy hda sinh héa 1a nhing chét ma men (enzym) ¢0a vi sinh vt
r4t kho tham nhap vio cling la nhiing cht kho tham thdu khuéch tan qua mang 1€ bao.

3. D6i v6i nhitmg chit cd nguyén tit cacbon & trung tam, d chi con mot lien két H - C
thi mirc do anh hudng clia cdu tric nhdnh phan 1ir d6i voi qué trinh oxy héa sinh hda sé
gidm di.

4. Trong lien két H - C, néu thay nguyén tir hydro bang cdc nhém alkyl hoac cdc
nhém aryl thi s& kha bi oxy héa sinh héa hon,

5. Ngodi cacbon, néu trong mach c6 cdc nguyen tir khdc nhau thi s& 1am cho chat hitu
co ben vitng hon déi v6i qud trinh oxy hoa sinh héa. Anh hudng nhigu nhat 1a mach ¢ oxy
roi dén lww huynh va nito.

2.7.4.2. Céc dang va cdu triic cia cde logi vi sinh vdt thani gia xi I nudc thdi

Bin hoat tinh va mang sinh vat la tap hop céc loai vi sinh vat khdc nhau. Bun hoat tinh
¢6 dang bong mau vang nau dé lang, ¢d kich thudc tir 3 d&n 5 pm. Nhimg bong nay gom
c4c vi sinh vét séng va chat rin (40%). Nhing sinh v4t s6ng 1a vi sinh vat (vi khudn), dong
vat bac thip, doi, giun, ndm men, ndm mdc, xa khufn ...

Mang vi sinh vat phét trién & bé mét cac hat vat liéu loc ¢ dang nhay, day 1dén 3 mm
vA hon nifa. Mau cha 6 thay d6i theo thanh phan aude théi, ir vang xdm dén mau ndu 161.
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Mang sinh hoc cling gom vi khudn, ndm mde va céc vi sinh vit khic. Trong qué trinh xi
1y, nudc thai sau khi qua bé loc sinh hee ¢é mang theo cdc hat (phén 1) clia mang sinh hoc
hinh dang khdc nhau, kich thudc tir 5 dén 30 pm, v6i man vang sing va nau.

Nhimg loai vi khudn tham gia vio qué winh x{& 1y thutmg 1 cdc koai truc khudn khong
tao nha bio gam am. S ¢6 mat cia cdc loai vi khudn di dudng, véi nhitu kiéu trao ddi chat
s& lam cho bin hoat tinh nhanh chdng thich nghi v&i nhiéu loai nude thai khac nhau. Ngoai
ra, chiing ¢on ¢ kha nang sit dung nito hitu co, nhigu loai con ¢6 kha nang khir nitrat.

2.7.5. Céc phuong phdp hidu khi

Cic qua trinh cia phuong phdp hiéu khi c6 thé xdy ra & diu kién tw nhién hodc trong
cdc ditu kién xt [§ nhan tao. Trong cdc cong trinh xir 1y nhan tao ngudi ta tao ra cic digu
kién 15i 1tu cho qud trinh oxy hoa sinh héa nén qud trinh xir 1y ¢6 tdc do va hiéu sudt cao
hon rt nhigu.

2.7.5.1. Xa'ly nude thdi trong cde cong trink nhdn tao

Xir 1y nwde thai bing phuong phdp hiéu khi thudng bao gom : bé thong khi sinh hoc
(b€ aeroten); loc sinh hoc hodc dia sinh hoc. Sau day chiing ta [an lugt nghién ctu ching.

2.7.5.1.a. Xuly trong cdc bé aeroten
al. Mo 1d qud trinh

Trong qud trinh x& 1 hi¢u khi, cdc vi sinh vt sinh tredng & trang thdi huyén phil. Qua
trinh 1am sach trong aeroten dién ra theo mic dong chdy qua cta hén hop nude thai va bin
hoat tinh duoc suc khi. Viéc suc khi & day dam bao cdc yéu ciu cia qud trinh: lam mréc
dugc bdo hoa oxy va duy tri biin hoat tinh & trang thii lo litng. So do hé thang thist bi duge
trinh bay trén hinh 2.58.

Nudc thi Aercten so bd bong
A ra
Asroten /\l
. (—Knong ki SIAAANAA
Bin hogt finh
Bdn

Hinh 2.58. So dd hé thdng thdng khi sinh hoc
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Quad trinh sinh hoc difn ra trong he théng thong khi duge kh4i quét héa trén hinh 2.59.

BE AEROTEN KHUAY TRON
: . DO CCe DS COe , 05
« Chét thdi - . ' ngra
DANG VAC | nudc \—) Sy phat \—} : 9
— ———>  trién Vi _— ‘Cac badng
. Cachkon hdu cC- '

Aol Cac 18
khudn md - e
Vi khudin i Dong vat b Mol sinh hoe & '

' nguyén sinh loling Lang:
: + trong 1 '
: : . ‘ ong:
/i__J { { " AuGe théi ! 1 ucg :
. Céie chét hilu co gidi phong 10 18 C ; :
: bao chét va phéin gidi cla t& bao ' / .......

fudn hodn g

' Cése chdt hdu co ciia chdit théi frong bdng sinh hoc do sy Idng trong
. 18ng hop clavi Khudn va dong vat nguyén sinh n mdi;

L Cac bang sinh hoc ddc tudn hodn foi bé aeraten

Hinh 2.59. Kndi quat qud frinh sinh hoc trong xU Iy bang hogt hda bln

Huyén phit long cba cic vi sinh vt trong bé thong khi duoc goi chung 13 chét 1ong
bén hop va sinh khéi duoc goi A chat rin huyén phd cba chét long hén hop
(= MLSS).

Thuit ngtt "biin hoat tnh” duoc bdt nguon do kiai vi sinh vat trong huyén phi sinh
hoc ¢6 hoat do ral cao trong viéc khir céc chat hitu ¢o hoa tan ra khoi dung dich.

Luong oxy dugc hap thy c6 thé tinh theo phuong trinh cdp Khoi (2.191). Khi tinh dén
dic diém cia céc thiet bi suc khi phuong trinh nay c6 th€ chuyén thanh dang sau:

R=K({p.C*-O (2. 193)
trong d6:

R - 8¢ d6 chuyén oxy tr khong khi thanh oxy hoa tan (= 6¢ d4 hip thu),mg/l/h;

K - hé s6 chuyén oxy phu thude vao loai thit bi suc khi va k&t cu bé aeroten va
dac tinh cia nudc thai, 1M

B - he s6 blio hoa oxy cnia nudc thai, thudmg bing 0.8 + 0.9;

C* - nong 46 oxy hoa tan ciia nirde sach & trang théi bdo hoa, mg/l (cho trong cic
bang tra clin);

C - nong do oxy trong hdn hop 1ong, mgf;

(B.C* - C) - sy thigu hut oxy hoa tan, mg/h.
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11 ot o = o T

Hinh 2.60. Cdac hé théng théng khi sinh hoc

a. Théng khi béing suc déu khuéch tan; b. Théi khong khi va chét ldng béng khudy co hoc;
c. Théng khi bang két hop khudy bang canh khudy tuabin va hé théng khuéch tan.
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Téc 46 sit dung oxy hoa tan pha thude vao céc yéu t6 sauw:

- ty s6 gata lugng chét dinh dudng va s6 vi sinh vat (F/M);

- nhiét do;

- t6¢ do sinh trudng va hoat do sinh 1y cla vi sinh vat;

. nbng d6 san phdm doc tich ty trong qua trinth trao d&i chit;
- luqng cdc chdt ciu tgo t& hao;

- ham lugng oxy hda tan.

Hoat d6 sinh hoc hién khi khong phu thudc vao nong do oxy hoa tan nam trén gidi
han cie tid. Gid wi cuc tiéu nay d6i vai cac he xir I khdc nhau dao dong tr 0.2 dén 2.0
mg/l va gid tri dién hinh clia 06 thudng 12 0.5 mg/l.

a2. Phan loai bé aeroten

Qua trinh théng Khi sinh hoc duge tién hanh trong cdc bé thong khi - aeroten, chiing
thudng duge ché tao bing bé tong c6t thép. Yeu chu chung cua cic bé aeroten 1& dam bdo
b2 mat iép xic 1on gilta khong khi, nude thai va bin. '

Khong khi dioc cdp vio nudc thai bang cac cdch sau :
- Nén khi qua b6 phan khuéch tén ngdp rong nude bing suc khi;
 Dung khudy co hoc théi khong khi vao chat 16ng bing thong khi co hoc.
C6 nhigu cach phan loai cic aeroten :
- Dya vio ché do thay dong luc 1a ¢6: aeroten ddy; acroten khuay tron, aeroten trung gian;

- Theo phuong phép téi sinh bin hoat tinh ngudi ta chia thanh: loai ¢6 tai sinh tdch riéng
va loai khong c6 t4i sinh téch riéng;

- Theo tai lugng blin ngudi ta chia thanh: loai tai trong cao, tai trong trung binh va tai
rong thap;

- Theo s bic ta cé bé aeroten: mot bac, hai bac, nhigu bac;
- Theo chidu din nudc thai vao ta ¢6 loai xudi chi®u, nguge chigu ...
Hinh 2.60 minh hoa mot s6 loai b aeroten dién hinh.

Qué trinh hoat héa bin 12 qud trinh nuodi cdy & trang théi lo limg véi sy wan hoan cha
bim. Qué trinh nay c6 thé dugc tién hanh theo mo hinh khu#y tron hoan toan hay dong ddy.

a3. Hoat hoa ban voi thiét bi khudy tron hoan todn

He théng hoat héa bun vl thiét bi phin tng khuiy trdn hoan toan dugc mo ta nhu
hinh dudi day :
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Dang vdo

1éng cdp |

]

QO- sDt XO

Ban théi

Déngra

L&ng cdp I

VX8
Thiét bj phdn Gng

i
Q. | tudn !
Xo | hoan 1 dong
li Ql.l-‘xu 1 bl:.IT'I
___________ Y - xubng
Bién clua hé théng

L Q- Qu.Xe S

Dé phan tich qud trinh hoat héa bun trong h¢ théng khudy tron hoan toan ta sir dung
phuong trinh (2.189) va (2.186d). Phuong trinh can bang theo sinh khdi va dinh dudng &
trang thdi on dinh cho hé thong nhw di dwoc gidi han & trén sé ¢ dang!

- d68i vai sink kKhoi :

Sinh khei di vao. + Sinh ki tang truémg = Sinh khéi trong dong ra + Sinh kh6i thai

Q.X, + V[

pIU.X.S 3 N7 .
Y(K,‘ + S) kdxj - (Q Qw)xe +QwXu

- d6i vdi dinh dudng :

Dinh dudng di vao - Dinh dudng da bi sit dung = Dinh dudng ra

trong dé6 :

Q.8 - V{—pg—gx_)] = (Q -Q,)8+Q,S

Y(K,i +8

Q, Qu - Iuu lugng dong vao va dong bin thai, m'/ngay;
X, X, X.. X, - ndng do sinh kh6i trong ddng vao, trong thiét bi phén ing, trong

dong ra, trong dong bin di xuéng clia bé l4ng trong, kg/m’;

So, S - nong do dinh dudng hoa tan trong dong vao va trong thi€t bj phan dng,

kg/m’;

V - thé tich, m”;
K.. ls, kg, Y - nhir ¢ dinh nghia & wen.
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C6 thé don gidn héa hai phuong irinh trén khi chdp nhan mot s6 gia thiét sau :

- Nong 4o sinh khoi trong dong vao va dong ‘ra qud nhd so véi cdc diém khic trong hé
théng va c6 thé bo ra.

- Nong do dinh dudng & dong vao So duge hoa lodng ngay téi ndng 4o dinh dudng trong
thi€t bi phan tng S do thiét bi & ¢hé da khudy tron hoan toan. '

- T#t ¢4 cdc phan umg xay ra trong thiét bi phan tng, nghia 12 khong c6 5§ 1o thanh sinh
kh6i va sif dung dinh dudng trong thi€t bl i4ng trong. Tir gid thiét nay, thé tich V & day chi
biu thi thé tich cha thiét bi phan ting. Khi d6, hai phuong trinh trén ¢6 thé duoc viét lai nhu
sal :

¥

ui}s - wau + kd {*)
K.+ VX
va IR - QY (So B S) (k%)
K,+8 VX

K&t hop hai phurong trinh (*) va (**) v&i nhau ta ¢6:

Qu.X, _QY -
Mwhuy (g _gj-k (*¥**)
V.X v.x( 0=S)ka

QuXy
Nghich ddo cda hai dai lugng —~ va % c6 ¥ nghia vt 1y nhu sau:

v
6 =T |3 thdi gian luu thiy luc trong thiét bi phan tng dya trén co s¢ kv hrong dong
vao.
Con ty s6 gi\.;a Xténg sinh khéi trong he théng v6i sinh kh6i thai ra trong khoang thdi
gian nhit dinh

3 .x =1, biéu thj thdi gian trung binh ciia 1€ bao rong thit bi phan (mg
hay tudi cia bun va thong s6 T nay duge goi 12 thoi gian lwu cha 1¢ bao. 1. ¢6 gid tri l6n
hon 1 vi hiau hét bin tir bé 1dng trong duge twan hoan trd lai thiét bi phin dng. Thay T va .
~ vao phuong trinh (¥**) ta co:

1 Y(§;-9)

S0 Tk
T X d

c

Tir day c6 thé biéu thj ndng do sinh khéi hay thudmg con duge goi la hén hop long-
cht rdn hitu co lo limg (MLVSS) qua thei gian huu nhy sau:

. TCY(SD - S)
T+ kyt,)
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. Hoat héa bun trong thiét bi phdn itng dong ddy
San day ta xét t6i he théng hoat h6a biin véi thiét bi phén tng dong ddy 1§ wong. He
ong hoat héa bin vGi thigt bi phan tmg dong ddy duge mo ta nhu & hinh dudi day.

Dang viio hl
Wng clpl Dong 1
Qo, So. Xo V.X.$ Langodpll | | Q- S XeSe
Thiét bl phén g '-
\ BUN
Slr.
Ry e | aeng
Xu | hodn b
. _ ' I bln
e - [ QuX, 4 xuénd
Q. Xu
................. Buéncuohethéng

$3 day chép nhan gia thi€t chi 6 khufy tron hoan todn trong tiét dién ngang con
miic thdp nhat theo hudng dong chay. Khi d6 hén hop cha nude thai va bin tuin hoan €
chuyén dong qua thiét bi phan tng nby [ mot nguyén 16 don vi. Dong lic phin tmg tao
<inh khi twong wr nhy 12 qu4 trinh gidn doan, it lic dau c6 ndng d§ sinh khdi cao hon vi
sir tdan hoan cha bin. Lawrence vA McCarty da rit ra biéu thic bidu thi noéng do wung .
pinh cia sinh kh6i va t6c 49 sir dung dinh dudng nh sau:

Z- 1. ¥(So - 5)

T e+ kyTe)
v oMo X ()
Y K, +8 :

trong 46 X 13 nong 4o sinh khéi trang binth trong thiét b phan ing, mg/l.

Biéu thitc nay chi ding khi T./t 2 5 = :

T4 hgp phuong minh (****) qua thoi gian lwu trong thiét bj phén tng va céc didu kién
bign dong thich hgp v6i y&u t6 tuan hoan s& cho bidu thitc sau:

| - NU(SD_S) _k,

Yo (S, -S)+(1—a)(K,1n-Ssl)
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wong dé:
o - y&u 6 wan hoan 1 ¢ =‘Q2—;
R

S, - nong 4o co chdt sau khugy tron véi bin tan hoan, mgfl :

_Sa +aS

| 1+

a5. Cdc vdn dé xem xét trong thiét ké va vgn hanh

Trong thyc (& thudmg sir dung nhidu phuong 4n khac nhau trong viéc tng dung céc mo
fiinh hé théng khudy tron hoan toan va dong ddy. Hinh 2.61 minh hoa céc phuong dn thong
dung nhit.

Cé thé chia cdc phuong in tién hanh qud trinh thong khi sinh hoc thanh cic loai chinh
sau: .

- théng khi thong thuong vi theo bac;
- 6n dinh ti€p xvic;
- thong khi véi 16c d0 cao.

Théng khi thong thuong : Trong hé thong thong khi thong thuong, viéc suc khi va
Khudy tron dat dugc kh4 d8u doc theo chizu dai clia bé aeroten. Nhuoc diém clia phuong an
nay 12 ndng o oxy thip chiém wu thé & dau vao cd thé gay bit lgi cho céc vi sinh vat &
khu vyc nay. Trong khi d6 & khu vye dau ra fwrong oxy dugc cip ¢6 thé€ du thira so vdi nho
cau cia qud trinh.

& day céc dau khuéch tan khong khi dwge b6 tri doc theo mot phia ciia bé & 4o sau 25
in & cip oxy v tao cho chat 16ng chuyén dong theo hinh xodn vit.

Thong khi theo bdc : Thong Khi theo bac c6 thé thyc hi¢n theo hai phuong in sau

a. Cfip khong khi deu doc theo chitu dai bé, con nudc thai cling duoc dua vao cich
doan hay theo bac doc theo chizu dii & doan d3u cia bé nhu trén hinh 2.61b. Cép khong
khi theo phuong 4n nay dat duge cdp du oxy mot chit doc theo sudt ci aeroten. Dé thuc
hién phuong &n trén mot cich dé dang, ¢6 thé chia aeroten {hanh nhitu kenh vi mdi mot
kénh s¢ 12 mot bac.

b. Csip khi gidm dan doc theo chi®u dai bé, dim bio cho nude thai tho va biin hoat
tinh tuin hoan & dau vao duge thong khi manh nhdt, Vi & day ham heong chét hitu cd lém
nhét (hinh 2.61¢). Thai gian c nudc thai tho va bin hoat tinh toin hoan duge suc khi trong
aeroten 1t 6 dén 8 gid. Larong hén hop long huyea phl tun hoan lai thudng bing 25% dén
50% lru lugng dong vao.

On dinh 1iép xic : Trong phirong 4n ndy, qud tinh phan huy cdc chit hiu co dugc
tach rieng thanh hai cong doan nhur minh hea trén hinh 2.61d.

198



Khang khi nén

a
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1
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.............................................. Y

Hinh 2.61. C4c phuongén thyc hién qud frinh hogt hda bin

a. Thdng khi theo phueng thic thdng hudng: b. Thdng khi theo bac: ¢, Théng khi gidirn cin
theo chidu dai aeroten; d. On dinh 1idp xdc: d. Hogt héa bin véi téc d& cao )
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(s)] Dong véo —
Bun tudh hodn ", C \ D
|

Mdry suc.khi
logi gudng

b Dong vao Dong ra

Thiét bi
phdin ing

BON tudn hodin ! Bun thdai

c) Dang vao

Bun thdai

Hinh 2.62. M6t s6 hé théng hogt héa biin
&, Muong oxy hoa: b. Hogt hda ban v6ithdi gian luu ng&n va ty 58 F/M cao a& duy tiqud
trinh sinh frudng & pha lagerit: ¢ Thong Kni kéo déil (hé théng hogt ddng véi théai gian iuu ddi
va 1y 56 gitia F/M thdp dé duy 1 qud tinh hoat hé&a & pha ndi sinh,

& day nudc thai the vao tiép xic véi bin hoat tinh trong thoi gian ngén (tr 0,5 dén |
gi®), chi dii cho vi sinh vt hap thy cdc chat hita co hda tan, chi khong du @é ching phan
hily. Ban hoat tinh ting xudng dugc dira i vé bé 6n dinh. O day hdn hop 1éng huyén ph
duoc thong Khi 1r 2 dén 3 gid cho phép cdc vi sinh v4L phan hily céc cht hiru co di bi hip
thu. Nhu vay chi ¢an thong khi luong biin lang nho hon r4t nhigu so vdi 16ng thé tich dong
nude thai, do vay giam duoc téng kich thude thiét bi chi bing 50% thé tich bé aeroten trong
phuong én thong khi thong thutmg va theo bac.

Qui trinh nay duoc ing dyng va 1am viéc ¢6 hiu suslt cao trong xir Iy nude thai sinh
hoat. Tuy ahién, dé 4p dung vao xif 1y nude thai cong nghiep hodc hén hop nudce thai cdng
nghiép va sinh hoat, can tién hanh thir nghiém trong phong thi nghiém.

Thong khi téc d cao : DE gidm chi phi xay dung thiét bi x{t 1§, ngudi ta da phat trién
mot hé thong 6 tai rong xu iy BOD cao va théi gian thong khi ngdn bing vin hanh hé
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théng & 1y s6 F/M cao, giam tuéi cita bun, trong khi d6 ting ham luong hén hop 1ong vi
chit rén 1o limg trong bé 1en t6i 4000 + 5000 mg/l.

Ciing c6 thé dat duge myc dich trén bing cich thay khong khi bing oxy tinh khi€t. He
théng thong khi bling oxy tinh khiét (UNOX) ¢6 nguyen 1f [am viéc nhu trén hinh 2.61d.

So v6i thong khi thudmg, thong khi bang oxy tinh khiét c6 nhing vu diém sau:
- Hiéu sudt cao nén tang dugc ti trong theo BOD va gidm dugc theo thdi gian suc khi;
_ Thai ban dé dang vi nong do chdt rdn cao song téng lugng lai nhd vi bun ldng thudng
chira 2 dén 3% chét rin;
- Kidm sodt vin d& mii mot cich dé dang.
a6. Vdn hanh va kiém sodt hé thong thong khi sink hoc

Yeu cau chung cla van hanh d6i vai he théng thong khi sinh hoc 1a nudc thai dua vao
aeroten can ¢6 ham lugng SS khong vuat qué 150 mgA, ham luong sin phdm dau mé khong
qud 25 mg/l, pH = 6.5 = 9, nhi¢1 40 khong nho hon 6°C va khong 16n hon 30°C.

Trong van hanh cdc qué trinh hoat hda bun, ngudi ta thudng dien chinh céc tham s
sau : hrong oxy ¢an cung cap, 16¢ 4o tuan hoan bun hoat tinh, lwgng bin du thai, kiém sodt
MLSS va F/M. Ham lugng MLSS trong acrolen thuomg dao dong tir gid ti"; cye tiéu 1000
mp/l dén gid tri cuc dai 10.000 mg/l. Trong xir I nu6c thai sinh hoat & ti lugng trung binh,
16c o tang nong do MLSS thuong bang khoang 50 mg/l.ngay.

Cic phan tinh trong phong thi nghiém dé gidm sét qud trinh xir 1§ bang hoat héa bun
bao gom nong do oxy hoa tan, nong do hdn hop 16ng va chét rén 1o img (MLSS), chi s6 thé
tich bin SVI. nong 46 BOD va ché rdn huyén phi & dong ra.

Q. dongvdo S Q +&r
1000 i
1‘ 1
. g- aeroten
MLSS
e, dong ra
Q
i Thé tich bun léng
pun tudin hodn »  sou 30 phat, vV mi

Hinh 2.63. Quan hé gid thiét gitia thé fich bin iéng trong thi nghigm SVi
va Iuu Iuong fudin hodin can thigt cua bun hogt finh
- Ty s6 F/M duge tinh nhu sau :
F _QoS _8BOD; /ngdy (2.194)
M V.X g MLVSS :
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trong dé:
F/M - ty s0 gifta chét dinh dudng chinh véi s6 vi sinh vat;
Qs - luu luong nudc thai thd, m® /nghy,
S, - nhu ciu oxy sinh héa cha nudc thai & dong vao, BOD, g/,
V - thé tich chat léng trong aeroten, m*;
X - ham luong chét rén hitu co huyen pht trong hén hop long & bé aeroten, mg/l.

Cin lwu ¥ F/M 12 ty s6 bidu hién m&i quan he cia tai trong v6i trang thii trao ddi chat
clia hé thdng.

Chi s6 thé tich biin SVI dugc dinh nghifa 1i thé tich tinh bing mi coa 1 g kho bin hoat
tinh lang trong 30 phit viﬂiqc tinh nhu sau :

SV = V.1000
MLSS

trong d6: WJL

SVI - chi s& thé tich bun, ml/g;

V - thé tich chéi rin ldng sau 30 phit rong dng dong 1 lit, mi;

MLSS -ham luong chit rén ciia hdn hop 16ng - chat rin huygn phb trong aeroten, mg/l;
1000 - he s& qui d6i miligam ra gam.

(2. 195)

Gid tri dién hinh ra cha SVI d6i v6i he thdng bun hoat tinh 1am viéc v6i nong do
MLSS tir 2000 dén 3500 mg/l, thudng nim trong khodng 80 dén 150ml/g. Day 1a yéu t6 co
ban trong thigt k& Khi SVI Ién hon 200 ml/g, bin hoat tinh thuong & dang soi rdt khé lang
{hinh 2.64).

Trong van hanh, SVI duge st dyng [am chi thi v& dic tinh ldng ciha bun do d6 anh
hudng i t6c do tuan hoan MLSS. Tir can bang vat ligu ¢6 ndag 6 bin cuc dai tuan hoan:
&
Xy _10  mgn
o8V
C6 18 nhimp van dé chung thudmg gdp trong xir 1y nudc thai sinh hoat 12 théng khi qua
mutc din dén hé qua 12 bbn hoat tinh bi vén cuc vao véi nhav. Con khi hé thong x1¥ 1§ lam
viée dudi tai trong BOD thiét ké mot cdch déng ké thi céc vi khudn nitrat héa cd thé chuyén
NH, thanh NO; trong acroten. Trong trudmg hop nay gidi phdp t6t nhit 12 tang luong bin
thai dé giam lugng vi khwdn nitrat héa trong bé aeroten vi gidm lugng Khong khi cip vao
chat 1éng dé gidm luong nong do oxy hoa tan.

Con nudc thii cong nghiép thudng 13 nguyén nhan cda sy lam mdt tinh én dinh ciia
qué trinh thong khi, vi hé théng bi s6c do chat thai cé d6 & nhi€m cao c6 thé [am kit oxy
hoa tan. Mat khac, céc chét doc ciing 13 mdt nguyén nhin gay cho he théng sinh hoc nay bi
mdt can bling do tic dong can trd cha chiing d6i v6i qud trinh trao 461 chat ciia vi sinh vat.

Cic thong s van hanh qué trinh thong khi duge tom 1it trong bang 2.18.
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MLSS. mg/l  SVI=350

SV =180

5V =200

5V =400

II|l
Qié 11 e gida thidt
50([] ........................... R
SVi v&n hanh
1000 -+
Trene = 20°C
1 2
Ty 58 tudn hodn

Hinh 2.64. Xac dinh quan hé giia MLSS, SVI va 1y 56 fudin hoan bun

a7. Tinh todn thiéi ké bé aeroten

Trong tinh todn cong nghe cho bé aeroten, cin tinh cdc thong s6 sau:

> Q/Q

1. Thdi gian can thi€t d€ oxy h6a chit hitu co trong aeroten tir ndng d6 dau S, dén nong do

cudi S, tinh bing BOD, g Oy/m'™:
S, ~S

o [

p.i.(l -s)

=

trong do:

T - 1hdi gian, h;

p - 16c 4 oxy hoa riéng tir 12 dén 30 gO/kg biin hoat tinh, h;
X lizu lvong bin hoat tinh trong aeroten wr 2 dén 5 kgfm“;
s - d6 tro ciha b hoat tinh tir 0,1 dén 0.3 %. '

2. Thé tich 1am viéc ciia bé aeroten :
vlv = QT](-T

trong d6 Qrx 14 nang sud! thiét k€ tinh theo luu lugng nude thad, m'/h;

3. Luong khong khi ¢an cép (Quo duge tinh theo cong thifc sau:

Qgk = K Il-‘l 3 m"im"nu@c
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trong dé:
H - chi®u sau ciia bé aeroten, khoang (2 + 5) m;
d - mitc 30 sai khdc vai do bao hoa (0,2 + 0,8)
K - hé s6 phu thuoc vao thuy dong hoc clia 8ng suc khi va dang aeroten. K cé gid
tri tir 6 dén 7 gOx/m’" A6 v6i dau suc khi loai Gng va fix 15 d€n 18 gOx/m’* d6i v6i
d4u suc Khi loai tim.
Ciing ¢6 thé chon Qg theo tiéu chudn ciia Glumrb v& luong oxy t3i thiéu cho he thong
ding khi nén nhur sau:

- d&i v&i loai thong Khi thong thudmg, theo bac, hoic loai ti€p xic:
m" khéng khi

Qkx=05 -
kg BOD (t4i lugng clia be)

- d5i vdi loal t6c do cao, chon Qxx trong khodng :
3

m
25+95
kgBOD tai lugng
.
- d61 vdi loai thong khi kéo dai, 13y Quk = 125 -
kgBOD tai lugng

D6i vai he thong thong khi bang co hoc, thiét bj khusy can dam bao mifc t6i thidu 12
chuyén vio hén hgp long va chi rin 1o ltmg 1,0 kg Oo/1 kg BOD tai luong ciia bé.

Trong thi€t k€ ciing ¢6 thé udc tinh thé tich ciia b aeroten theo tai lugng bé sau khi
* chon thoi gian suc Khi va hiéu sudt.

Tai lugng clia bé aeroten L lugng BOD duoe khir trong mot don vi thé tich va trong
mot don vi thdi gian, tinh theo BOD/m’ .ngay.

Tai luong theo BOD va thoi gian thong khi 12 céc thong sG c6 lién quan v6i nhau va
phu thude vao nong do BOD trong dong vio.

2.7.5.1b. Loc sinh hoc

Bé loc sinh hoc la mat thi€t bi phdn vng sinh hoc trong d6 cdc vi sinh vat sinh trudng
cd dinh trén 16p mang bam trén 16p vat liéu loc (moi wudng loc). Thudng nude thai duge
i tir trén xudng qua lop vat liéu loc bing d4 hoac cdc vat liéu khdc nhau, vi vay ngud ta
cdn goi he thong nay 1a bé loc nhd giot (trickling filter). Tuy nhién, goi nhu vay khong that
chinh x4c vi day thuc chét 1a mét qué trinh chiéi sinh hoc hon 12 mot qué trinh lgc. Vai sy
phat trién clia vat tiéu lam moi trudmg loc, cic vat lieu téng hop thay the cho vat li¢u loc
bang d4 thi thuat ngi thap sinh hoc duge dung rong rd1 hon va thdp thudmg cao t6i 6 m chif
khong phai 12 1,8 m nhu bé loc véi vat litu loc bing d4.
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Cos ché qud trinh loc sinh hoc duge minh hoa teén hinh 2.65.

Mang sinh hoc gom céc vi khudn, nfm va dong vit bac thdp duge nap viio hé thong
ciing v6i nudce thai. Mac du 16p mang nay rit mong song ciing c6 hai lép: 16p v€m khi & sat
be mat dém va |6p hi€u khi & ngodi. Do d6 qud trinh loc sinh hoc thuong diroc xem nhar 1a
qu4 trinh hi€u khi nhung thuc chat 13 he thdng vi sinh vat hi&u - y&m khi.

Y&rn khi Hiéu

ﬂ + khi
Chdét hiu co
MBi ? cacbon
trudng /! pO Khéng khi
(o] /
? Séin phém
% cusdi \\IDéng nuoc thdi
7
7
/)
/
] ] Cal “\ . Fal
Lop sinh hoc Mang
chéit I6hg

Hinh 2.65. Cac qua trinh frong bé loc sinh hoc

Khi ddng nuéc thai chay triim 1én iép mang nhét nay, cic chét hitu co duge vi sinh vat
chiét ra con san phdm cita qué trinh trao déi chat (CO,) s€ duge thai ra qua mang chat 1ong.
Oxy hoa tan duge bd sung bing hap thy tir khong khi.

Theo chidu sau tir mat xudng dudi ddy bé loc, ndng do chit hitu co trong nude thai
gidm dan v tai mot ving ndo do céc vi sinh vat & trang thdi d6i thic in. Thuong BOD
dtoc chiét ra chil yéu & 1,8 m phian trén cla 16p d¢ém. Phan sinh kh6i vi sinh vat thira s& bi
tréc ra, theo nudc ra ngoai bé loc.

Hinh 2.66a trinh bay céu tap vi nguyén 1y lam viéc ciia mot bé loc sinh hoc.
Nudc thai dugc phun déu lén tdp dém tao ra I6p mang nhot goi 1a mang sinh hoc, phi
trén cdc dém. Qué trinh oxy héa xdy ra nhu co ché ndi trén. Sinh khdi vi sinh vt téch ra

khoi nude trong thiét bi lang thu cép.

Loc sinh hoc duge tng dung dé lam sach mot ph4n hay toan bf) chét hiru co phan hiy
sinh hoc trong nudc thai va c6 thé dat chét lugng dong ra v6i nong do BOD t6i 15 mg/l.
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B& loc sinh hoc ¢6 thé duge vén hanh theo mot bac hay ahitu bac nhu céc sa 0o rén
hinh 2.67. -

___________________ Qr
Q+Gr I'pgitng €y '@+ Qe R
BE loc '
Bé léng Co .
) Q+Qp+Qr - Dong 1a
(]
_> Bun tudn hodn
Dang vao

8on tudin hoan (phuong an 2)

B) ROn tudin hodn BON tudin hodn

Hinh 2.67. Mt 56 so dd dién hinh clo hé thdng loc sinh hoc
a. Loc béc téc dd cao: b. Loc bae hai

Hiéu sudt lam sach nudc thii trong cdc bé loc sinh hoc phu thude vao cic chi tiéu sinh
héa, trao ddi khéi, ché do thuy fyc va k&t céu thiét bi. Trong d6 can chi ¥ cdc chi tiéu san:
BOD ciia nu6c can kam sach, ban chét cic hop chét hivu co, We do oxy héa, cudng dd ho
hé4p cha céc vi sinh vat, kh&i luong céc chit duge mang sinh hoc hép thu, chigu day mang
sinh hog, thanh phan cdc vi sinh vat s6ng trong mang, cudng do suc khi, dién tich va chieu
cao bé loc, céc déc tinh cia bé loc (kich thuoc dém, 40 x6p va be mat rieng), cdc tinh chat
vat 1y cia nudc thai, nhiét do qua uinh va tai luong thiiy lrc, cutng do tuin hoan, mic 4o

phan b déu nudc thi theo dién tich ti¢t dién, 49 th&m uét cha mang sinh hoc.

Phan loai theo dic diém ket cdu cdc bé loc sinh hoe dugc chia thanh : thiét bi loc v6i
dem hinh kho; thiet bi loc v6i dem hinh tém.

Ngudi ta con phén bé loc thanh cdc loal loc loai giot (thong khi 1 nhién); loc tai
trong cao (théng khi nhan tao) vi thép loc.

Trong thigt k& 6 thé sif dung céc thong s6 & bang 2.19 1am ¢o s& tinh todn,
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Bang 2.19. CAac théng s6 thidt ké

) Chigu cao T& wgng thiy Iyc q.
Logi thiét b Tudin hod
¢ ’ idm viée Hivm me/me.ngdry n
Loci giot 16-2 1-3 khi BODs < 220 :  khdng
khiBODs <300 : cb
Tdi lugng cao 2-4 10- 30 khi BODs < 300 :  khong
- khiBODs > 300 : cb
Khi BODs. Mg/ 250 300 350 450 500
fnee Chigu cao 8 10 12 14 16
thigét bi Hy. m

-Tai lugng BOD d6i véi loai loc giot diroc tinh nhu sau

Lyon = Q_-B\?&u 2. 199)
mir
trong dé :
Lpop . tai lugng, gBOD;‘m“.ngéy;
Q - Iuu lugng nudc thai tho, m'/ngy;
BODs; - ham lugng BOD con 1ai sau lang so cip, mg/l;
Ve - thé tich moi trudmg loc, m.
Tai lirong thuy lyc duge tinh thee cong thitc sau:
Lq = 9_-‘.-_;3[_h {2. Z[jo)
frong do :
L, - tai luong thuy luc, m’/m’.ngay;
Q - luu luong nudc thai tho, m'/ngay:
Q.n - luu luong wian hoan, mjmgay;
A - dién tich bé mit loc, m”.
Ty s& twan hoan :
R=Quh (2.201)
Q
Mot théng s6 ve tai lugng cba loai loc giot ¢6 cho trong bang 2.20.
Bang 2.20. Mot s gid i didn hinh v& tdi lugng cud logi loc giot voi
chi&u cao méi fruadng loc 1.5 + 2,1 m, vgt ligu da
Théng s8 Lgc chém Lope nhanh Loc 2 bjc
Tdi luong BOD, g/m®.ngdy 100 - 400 500 - 1500 700 -1100
Tai luong thily Iuc. m*/m? ngéry 2-5 10- 30 10-30
Ty 56 tulin hodn c 05-30 05-40
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Phuong phép loc sinh hoc ¢6 dugc cdc uu diém 12 don gian, tai luong theo chﬁt gay 0
nhiém thay déi trong gidi han rong trong ngdy; thiét bi co khi don gian va tiéu hao it nang
lugng, nhung né cling ¢6 nhugc diém 2 hiéu sudt qué trinh phu thudc ro rét vao nhiét do
khong khi.

Mot loai hé théng sinh hoc sinh trudng c6 dinh trong mang sinh hoc khdc la dia sinh
hoc (hinh 2.68). Heé théng ndy gom mot loat céc dia tron ldp trén cing mot truc cdch nhau
mot khoang nho. Khi truc quay, mot phan dia ngdp trong méang chifa nudc thai con phén
con lai tiép xic voi khong khi. Cdc vi khudn bam trén cdc dia chiét céc chét hitu co cla
nudc thai. '

Pia sinh hec

Déng vao @@ @@ Déng ra

Thiét bi phan Ung

a)

" Bun thdi

-—-—-'-"-*"'—";"‘-.""s"i" "'"'-“ih-&u U-——l;

b)

Hinh 2.68. Hé théng dia sinh hoc
a. So dd hé théng; b. Hé thdng thiét bi

210



2.7.5.2. Lam sach nudc thdi trong diéu kién tu nhién

Céc qud trinh hiéu khi trong xit Iy sinh hoe c6 thé xay ra & digu kién tw nhién va trong
cdc cong trinh nhén tao. Qué trinh 1am sach nu6e thii & ditu kién tu nhién duoc ti€n hanh
bing cach wéi nudc thil & dang phun mua trén céc canh dong dugce chudn bi riéng cho muc
dich nay dong thdi cho ci canh tdc, hay loc nu6c thii qua cinh dong loc va trong cic ho
sinh hoc.

2.7.5.2a. HS sinh hoc

Ho sinh hoc hay cdn duge goi 13 ho oxy héa hodc hd 8n dinh. D6 13 mot chudi gom tir
3 dén S ho. Nudc thai chiy qua hé thdng 1d trén v6i mot van t6c khong ldn. Trong ho nude
thai duge lam sach bing céc qud tfinh tv nhién bao gom cé tdo va c4c vi khudn nén 6c 4o
oxy héa cham. doi hoi thavi gian lwu thity hoe 1on (30 dén 50 ngdy). Cdc vi sinh vat sit dung
oxy sinh ra trong qué trinh quang hop cha tao va oxy duge hdp thy tir khong khi dé phan
hity cc cht thai hitu co. Con tao dén lugt minh sir dung CO,, NH,', photphat dugc gidi
phong ra trong qud trinh phan hay céc chét hitu co ¢é thuc hién qué inh quang hop. Dé ho
sinh hoc 1am viéc binh thuong can duy i pH va nhiét do 0 gid tri 16 t.

Ho sinh hoe duge phan thanh cdc loai sau :
- Hb oxy héa cap ba hodc ho lam sach fan cudi (Polishing pond),
- Ho théng khi nhan 120 hay con goi 14 kb duoc suc khi.
- Ho oxy héa hiéu - y€m khi (Facultative pond) hay cdn goi 12 ho oxy hda tity tién.
Nguyen 1y ket cfu va [am viéc cda loai ho hiéu - yém khi duoc minh hoa trén hinh 2.69.

VLAY

Anh sang

/4

Muc nuoe |
X caonhdt Tdo
/’_ .\ C02 l Hz S
1.5m o G, NO; POS, 508 cdc axit huttco
2 B
' e N |
wr / Vi k hudn
f e yém khi’
0@@ n Nude thdl Chét ranling

Bt
TN S AN NN AN ///\\\///\\\///\\\///\\\///\XX/\\\

Hinh 2.69. So dd cée qud Hinh sinh hoc chinh frong hd hidu - yém khi
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Trong ho xay ra cdc qué trinh saw:

- Oxy héa céc chét hitu co bdi cée vi sinh vat hi€u khi & 16p nu6e phia trén cua ho.
- Quang hop cla tdo & 16p nudc phia trén.
- Phan hily chét hit co cdia céc vi khudn y&m khi & ddy ho.

Trong digu kién ty nhién, gié va nhiét do 12 nhimg y&u t§ quan trong anh hudng i
mitc do khudy trén nwde trong ho. O day khuafy 1ron 6 hai chirc nang: gidm té mic i
thiéu, it ngan thdi gian luu va cdc ving chét trong ho; phan bd deu céc chit dinh dutng
cho tio, O, va vi sinh vat. Vi qué trinh quang hop chi xay ra & d6 sau wr 150 dén 300 mm
du6i be mat thodng cila nuéc, do d6 néu khong cé khudy trén phan 16n nudc trong ho nam
trong ving t6i. Chigu sau i thidu cla nu6c trong ho can bang 0,6 m dé phong ngira sy
phét trién ciia cdc loai thuc vat c6 ré. Con chigu sau (61 da cha nudc trong h6 can khong ché
& mirc 1,5 m dé phong ngira vin d& mii do qud trinh yém khi gay ra, vi khi chitu sau l6n
hon 1,5 m qué trinh yém khf s& chi¢m wu the,

Tinh todn thiét ké

Trong tinh toén cdc b6, can xic-dinh kich thude cba ching sao cho dam bio thdi gian
luy ¢in thi€t cda nudce thai. Dién tich be mat ho duogc tinh theo cong thic sau :

poQT 2 | (2.202)
H
trong do:
Q - luu lugng nude thai, m’/ngdy;
7 - thisi gian luu thay hoc, npay;
H - chi2u sau clia ho, m.
Tha gian luu thity hoc c6 thé tinh duge dua vio oo s& qué trinh khir BODs. bé don
gian ta gia thiét ho duoc khudy tron hodn todn v qud trinh khir BODs theo dong hoc bic 1:
S, 1 ‘

v:1+k11

trong dé:
S, - BOD & dong ra, mg/l
S, - BOD & dong vao, mg/l _
k, - hing s6 t6¢ 40 phan ing bic 1, I/ngay.
Do vay th¥i gian luu thiy hoc s& bang :

Tz[sv _ )L (2.203)
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Thay biéu thic (2.203) vao (2.202) ta cé:

F=T_ng—[—z}—-* i],l‘l'l2 (2204)
hl | t
trong 46 : :

k, = f(1°C) = 0,3 (1,05)" ™ | (2.205)

K&t qua nghien citu cha Mara (l9?5}, Marais G.V.R (1966) & Nam Phi di d& xuft, dé
duy trl sir troi chia digu kien hi€u khi trong ho, 5, can nim trong khoing 50 d& 70 mg/l d6i
v cac hd c6 do sau tir 1 dén 1.5 m.

Dat biéu thirc (2.205) vao (2.204) va chon S, = 60 mg/l, ta c6:

__QGs, -60

= {2.206)
18H.1,05)' %

Cling c6 thé tinh F theo cong thifc thyc nghiém cia McGarry va Perscod hoic theo tai
luong be mat rieng. 8 digu kien khf hau Nam vi Tay nam MY, tai lrong b mat nim trong
khoang 2.2 dén 5.6 g BOD/m".ngay. -

Hb sinh-hoc c6 két cdu dién hinh nhy wrinh bay trén hinh 2.70.

Déng ra

1
B

‘“t-—:- —

X

— =
1

Dang vao

Hinh 2.70. M&t chiéu 11 trén xudng cba hd sinh hoc

1. H&p phén phéi dong véio; 2. Gng ddén nuée thdi vao; 3. Gng vé van ndl hai hdy;
4. Cda xé nudc fa ¢ bd phan kidm sodt ddng fran
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Thudmg mat trong cia ho duac 14t dd d€ trénh tdc dong cla song 1am 16 by, Néu ddy
ho 1a loai dat d& tham thi cin duge gia c6 chéng thim bing 16p dat sét hodc bing rai 16p vai
nhua dé phong ngira & nhiém cho nude ngam. Khu vuc ho ¢an duge bio vé tranh khong cho
céc vat nudi xam nhap.

Ho sinh hoc ¢6 nhimg wu diém 12 chi phi xay l4p va bdo dudng thiét b thap; hieu suft
khit fecal coliform cao va la phuong phdp rét thich hop vdi cic viing khi hau néng.

H® sinh hoc thudmg duge sit dung dé€ xir 1y thiy cdp trong xir 1y nudc thai & nhimg thi
trdn nhod khodng 10.000 dan hoac khu vige nong thon.

2.7.5.2b. Hd xit I cdp 3

Hb xir Iy cp 3 1 cdc hb. ding d€ xir 1y dong thai tir xit Iy thit c4p nhu cic bé hoat hoa
bin, loc sinh hoc v.v... Trong hd nay dién ra qud trinh xit 1y d¢ 1i€p tuc khir cdc chit hiu
co, gidm SS, N va fecal coliforms. D€ dat duge tiéu chufin dong thai c6 ham lugng BOD
nhé hon 25 mg/l, cn hai hd néi ti€p nhau voi théi gian lou & méi hd bing 7 ngiy khi BOD,
béng 75 mg/l (Mara. D 1978).

Ciing nhu trong hd oxy héa higu - yém khi, viéc gidm s& vi khudn trong ho ciing c6
thé chdp nhén theo phan img bac 1:
N

N, =" ' (2. 207)
1+k,t

trong do:

N, - s8 coliform & dbng_ ra;
N, - 56 coliform & dong vao;
K- hang s6 toc do khir coliform 1/ ngay.
D6i v6i hé thong cé n hd thi biéy thifc trén c6 dang :
N

- v : (2. 208)
N: (+kp {1+ ko) (14 KkpT,) :

trong d6 1, - thoi gian lwu d ho thitn

k(T) = £(T) = 2,6.1,97% (2. 209)

2.7.6. Phuong phép yé&m khi

Cic phuong phdp yém khi duge ding dé 1én men biin can sinh ra trong qué trinh xu Iy
bang phuong phip sinh hoc, cling nhur nude thai céng nghiép chifa ham lugng cédc chét hiu
co cao (BOD = 4 = 5 g/l). Day la phuong phép c6 dién nhdt ding dé 6n dinh bin cin, trong
d6 cdc vi khudn yém khi phan hiy cde chdt hitu co.
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Tay thuge vao loal san phdm cudi cung, agudi ta phan loai qué trinh nay thanh: lén
men rucu, lén men axit lactic, 1én men metan.v.v... Nhimg san phdm cudi clia qua trinh 1&n
men 1&: con, cdc axit, axeton, khi CO,, Ha, CHa.

DE xit 1§ nuéc thai ngudi ta sl dung qud wrinh 1en men khf metan. D6 1a qua trinh phic
tap. dién ra theo nhitu giai doan. Ca ché€ cia qui trinh nay chua dugc bigt d€n mot céch day
di1 va chinh xdc. Nhung ngudi ta giai thich qud trinh 1én men khi metan gom hai pha: pha
axit va pha kigm (hay pha metan),

- Trong pha axit, cdc vi khudn tao axit (bac gom céc vi khudn thy tién, vi khudn yém khi)
hoéa 1dng cdc chat ran hin cd sau 46 len men cdc chit hitu co phic tap dé 1ao thanh cdc axit
bac thip nhu axit béo, con, axit amin, amoniac, glyxerin, axeton, dihydrosunfua, CO,, H..

- Trong pha kigm, cdc vi khudn tao metan chi gom céc vi khudn y&ém khi chuyén hoa cic
san phdm trung gian trén tao thanh CH, va CO.

Qui trinh trac déi chét trén dudc mo (4 trén hinh 2.71.

CHAT THAI
HAN HOP

100%
cob
20%

tao axit

AXIT
PROPIONIC

l

Hinh 2.71. So dd phan huy yém khi bin nudc thai
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Phan tng chinh tzo thinh metan ¢6 thé xay ra nhu sau:
CO; + 4H,A ~» CH, +4A +2H,0 (2.210)
wong 46 HA 12 chit hitu co chira hydro.

Ciing c6 thé xay ra cdc phin ting khéc (khi c6 vi khi khong c6 hydro) :

CO + 3H; - CH, + H.O _ (2.211)

4CO + 2H,0 — 3C0O; + CH, (2.212)
Metan c6 thé duoc tao thanh do phan rd axit axetic :

CH,COOH — CH,; + CO, (2.213)

CO, + 4H; —» CH,+ 2H0 (2.214)

Trong qué trinh xir 1§ nudc thai cong nghiép chia 80, & ditu kién y&m khi, vi khudn
khtr sunfat s& khir SO,” thanh H,S nhr sau;

5AH; + SO, = 5A + HiS + 4H,0 (2.215)
Ngodi ra cdn c¢d ¢i qud trinh nitrat hoa :
6H:A+ 2NOy - 6A+6H0+ Ny (2.216)
Qu4 trinh cong nghé gom ba giai doan :
1. Giai doan 13ng ha nguyén lieu ®u d€ vi khudn d& sir dung cc chdt dinh dudng.
2. Giai doan tao thanh axit: ' -

Vi khutn
H:A —oaxe cdc axit hiu co: (2.217)
(CH:COOH, C;H:COOH, C;H;COCH....)
3. Giai doan tao thinh metan:

o Vi khusn
Céc axit hilu co m CH, + CO, (2.218)

Céc y&u 16 chinh dnh hudng 16i hi¢u sudt qua trinh phin hily yém khi tao khi metan
bao gdm:

a. Nhiét 46 - Nhiet 4o 1a y&u t6 digu i€t cudng do cia qud trinh. Nhieét d¢ t8i wu cho
qud trinh nay 12 35°C. Nhu vy qué trinh ¢6 thé thye hién & diku kién £m (30 + 35°C) hodc
néng (50 + 55°C). Khi nhiét 4o dudi 10°C vi khudn tao metan hau nhu khong hoat dong.

b. Li¢u luong nap nguyén lidu (bin) va mic 4§ khudy iron : Nguyén litu nap cho qué
trinh cin ¢6 ham lrong chét rin bing 7 + 9%. T4c dung cua khudy tron 1a phan bd dtu dinh
dudng va tao digu kién ti€p xiic 61 vdi cdc vi sinh v4t va gii phong khi san phém ra khoi
hén hop long- rén.
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. Tv s6'C/N : Ty 56 C/N t6i uu cho qud trinh la (25 + 30) /1.

d. pH : pH 161 wu cho quéd trinh dao dong trong pham vi rdt hep, 1r 6,5 dén 7.5. Do
iwong vi khudn 1o ra bao gits cing bi gidm trude khi quan sat thay pH thay d6i, nén néu pH
gidm thi ¢an ngimg nap nguyén liéu, vi néu ti€p tuc nap nguyén liu thi ham luong axit ting
len din dén ket qua 14 lam chét cdc vi khudn tao CH,.

Ngodi ra phai ké dén anh hudng cta dong vi khudn, thai gian luu can dit dé dam bao
hiéu sut khir cic chat gay 6 nhiém va digu kign khong chira cdc hoa chét doc, dac biét la
kim loai nang (Cu, Ni, Zn...), ham lugng NH; va sunfua qua du ciing mot s6 hop chat hiu
co khdc (bang 2.21).

Bang 2.21. M6t s& ndng dé giél han cho phép cla cac chét doc
ddi vai qud frinh 1&n men CHa

Cac chét Toluen | Axeton | Benzen | Crom (Cr*/Cr®) | Badng
N&ng dd gidi han cho phép, mg/ 200 200 200 2543 25

Khi san phdm cia qud trinh 1én men metan thudng cd ham luong CHy vio khoang 65
dén 70%, CO;, vao khodng 25 + 30% va lugng nho céc khi khac. Udc tinh cif 1 kg chdl rdn
phan hity c6 thé cho 1 m” khi . Kha ning sinh nhigt cba CH, 1a 25 MJ/kg. Khi sinh hoc nay
¢6 thé duoc sif dung trong nhitu muc dich khéc nhau.

Do biin cin ciia nude thai cong nghiep thirdmg c6 ham luong dm, cic mudi kim loai va
céc chat kit bin cao nén can thi€t phai tién hanh qué trinh 1én men & tai keong thap hon
binh thuémg 25 + 50%.

Qu4 trinh tao khi metan duoc tién hanh trong cdc bé lén men metan ¢o nguyén 1y cdu
tao nhu trén hinh 2.72. Bun tho nap vao bé theo phurong thie gidn doan, vao ving phén hity
manh va nudc phan trén duge nit ra di xUr 1y ep.

Ban di phan hily tich & ddy bé c6 thé it ra mot cich dé dang. San phdm khi cia
qud trinh dugc tich gir & két khi 12 ndp ndi ciia bé.

Thé tich bé tiéu hity y&ém khi dugc tinh theo tai lwong rieng, thoi gian tiéu hiy, su
giam chdt rin v thdi gian luu 1l bin. Céc thong s6 nay dugc lién hé vdi nhau biing cong
thirc sau:

Ve Vi +V,

[1 +v2[2 (2219)

trong d6:
V - thé tich bé tieu hity, m'; _
V, - luu luong bim tho nap vao bé, m'/ngay;
V; - luu fwong bn lwu giif trong bé, m'/ngay;
t, - thoi gian titu hity, ngay;
1, - thdi gian bin luu giff lai trong bé, ngay.
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Khi' san phéim
ra

ket khi’

[#]
7 v

—u Nuoc ra

L TR R RN

L — —— — =
— — Vung nude — — —1=
_— S e ==

I —
Bur fhé

N\ Wi

chrg bor

Bun dF
= phdn hdy

Hinh 2.72. So d& bé tiéu hiy yém khi

Bang 2.22. Mdt s8 thong 38 ding frong thiét k& bé tidu hiy y&m khi

Théng s 88 t8c dé chudin B t8c dd cao
Thdi gian luu cda chdt rdn. ngay 30-90 10-20
Tai lugng chdt rdn bay hoi, kg/m’.ngdy 05-16 146-64
N&ng db chét ré&n tidu hiy duge. % 4-6 4-6
Higu sudit gidm chdt rn bay hoi, % 35-50 45-55
Nang sudt khi, ms,r‘kg VSS nap véo bé 05-0.55 06-045
Ham lugng khi CHa, % 65 65

Cling ¢6 thé tién hanh qué trinh theo hai piai doan, mbi gial doan & mot thiét bj rieng
biét (hinh 2.73). Giai doan [ \tng vdi pha tao axit ¢on giai doan 2 tién hanh pha tao Khi
CH,. Bing cich ndy cho phép ting tdc do qud trinh va gidm thé tich thiét bi so vdi tién
hanh qud trinh theo mot giai doan. - '
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Ng}b &' dink = Khi'sdn ghdm Ndp nél
a

¢ : - . Nidg VG" N
cat s BN AN R
ngp b D EETE T e ] (V9 xa
' ¥ — e = ZO;JJ f?t/dcphaﬁffc‘n -y riOC 12
- | ieidiehabe
: . e ——
Gia_ -~ _-.7 ///////// L= e«
;;h_f'cf L= % s ////_._ P
2z - FiEu hg_y —

Grai doan 1 Gigi doarn ¥
Khudy #rén hodn fodn Phan ldp

- Hinh 2.73. So @d bé fisu hiy yém khi bin theo hai giai dogn

2.7.5.2¢c. HO yém khi

Nguyén tic tao nén didu kién yém khi va lam viéc clia hd duoc minh hoa trén  hinh
274. & day chc vi khudn yém khi phan hiy cdc chat hinu cd thanh céc sin phém cudi &
dang khi 13 CO;, v CH,, thém vao d6 12 hop chdt trung gian phdt sinh mi nhu cdc axit hitu

co, HaS L.

873 chtrén bt co Déng ra
— -

Loy déu md& vd cac vit G/ jﬂ

lop nuce trong voi

Bé mat phén chia Mﬁlﬁég[b
bun v cac vi kbudh

y 7 Verr
n £ r -
Do w..a_ J’u‘.’/; LA hoat dong manh
ver J-4 % axil Aul oo

4.5 __];7#

Q

Hinh 2.74. So d& mot hd y&m khixd ly nudce thai ché bién thit

Dic tinh ctia nude thai ¢d thé dugc xit Iy bing phuong phip yém khi 14 ¢6 ham lwong
chat bty co cao, cu thé 1 protein, md, c6 nhiét do wong d6i cao, khong chita cdc chdt doc

va di céc chdt dinh dudng.
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Cic tiéu chudn van hinh binh thutmg d6i vdi ho yém khi dé c6 thé dat hi¢u sust khir
BOD bang 75% I tai trong BOD bang 320 gBOD{m“.ngéy, thd gian luu t6i thidu 12 4
ngay. ho 1am viéc & nhiét 4o 16i thiéu 25°C.

Vin d2 van hinh thudmg gap d6i vdi loai ho nay 13 sy gidm nhiét d6 do mat ho khong
duoc |dp dau md phi kin d€ cdch nhiét va trénh tic dong khudy tron cia gié. Név ho yém
khi duoc van hanh diing s& khong phét sinh mii 1am 6 nhiém moi trudng xung quanh.

Cic nha nghién ctu cha Israel, Chau Phi vi Chau Uc @3 dua ra s6 lieu thiét k& hd &
dieu kien nhiét do 1én hon 20°C nhu & bang dudi day :

Thasi gian Iy, ngdy Higu sudt gidm BOD, %

1 50
25 60
5 70

Thai gian t6i wu thudng chon 13 5 ngdy.

Ut diém cha xir 1y y&m khi so v6i qui trinh hi€u khi {2 sinh ra it bin hon va khong
can thiét bj théng khi, nhung nhuoc diém cia né 1a phan hiy khong triét dé nén chal thii
¢An duoc xir 1y ti€p bing qud trinh thi cdp {a qué trinh hi€u khi. Mat khéc qué trinh phan
hily y&m khi can nhiét ¢6 khé cao.

Ho y&m khi di dugc g dung thanh cong trong xir 1f nude thai 6 cdc 1d md ché bin
thit, mot loai nude thai ed hém luong BOD dén 1400 mg/l, ham lugng dau m& dén 500 mg/l
vi pH trung tinh.

Tuy theo nong BOD ciia nudc thii ma chon phuong phdp xir 1y cho thich hop va cé

thé két hop phuong 4n x& LY yém khi vdi qud trinh hi€u khi. Sau day 12 mot vai phuang 4n
k&t hop cdc loai bt dé xir Iy nude thdi & cdc khu vye nhiét ddi:

Nuac thai Dongra
—_—p F M » M e ... » M »
Nuédc thai A E d m M M Déng ra

A HB yEmEKkhi; F.H® oxy hdo fly tién: M. H2 xU v cdp 3.
C4c ho xir Iy cdp 3 ddéng vai trd quan (rong rdt Ion trong viée khir cdc vi khudn gay

beénh. Vi vy céc so 40 he thong 1id rén véi thdi gian lvn & mBi 1o 5 ngly c6 thé cho dong
thai cui ciing ddp ting tiéu chudn nudc diing trong nong nghiép.
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2.8. XU LY HON HOP NUGC THAI SINH HOAT
VA NUSC THAI CONG NGHIEP

Khi thyc hién xir I sinh héa nuéc thai cdng nghiép chung v3i nudc thai sinh hoat, qud
trinh 2m sach én dinh va c6 hiéu sudt cao hon khi xir 19 riéng nude thai cong nghiép. Do
nuée thai sinh hoat chita cdc nguyén 16 dinh dudng s& lam lodng nuéc thai san xuét, Mic do
pha loing can thiét c6 thé xic dinh theo cong thue :

R g ST (2.220)

S

trong doé:

m - ty lé giita luong nudc thai sinh hoat va nudc thai san xuat;

L, - BOD toan phan cila nudc thii san xudt, mg/l;

Ly, - BOD toan phin clia hfn hop nudc thai sinh hoat va nude thii san xudt, mg/l;

L., - BOD toan phan cia nudc thii sinh hoat, mg/.

Qud trinh xir Iy hdn hop nude thai cong nghiép vdi mrde thii sinh hoat ¢6 thé thuc

hién theo so do nhu & hinh 2.75. :

Clp (hogic Gy}
Nuse thdi > . Pt - l Déngra
sinh hoat 7| 1 12 a 4 N 6 ——*
MANA 5
Khéng khi
Nudc théi 7 ol
cong nghiep' | 8
Bun théil
Y, 9 ol 10

Hinh 2.75. So dd k&t hop xt Iy nudc théi sdn xudt vdi nude thdi sinh hoat

1va 7. B8 didu hoa: 2 vér 8. B Ing so cdip; 3. B& tron nudc thdi: 4. Aeroten:
5. B& 14ng thit c8p: 6. B& khu fring; 9. BE x{ ty bun bang y&m khi tao CHa;
10. Mdy tach (ocy nude ra khdl ban.

221



2.9. XU LY BUN CAN
Khi xir 1§ mr6c thai s€ tao ra nhidu bun can, chiing can duge gidm khéi luong dé giam
sy nthiém bén moi trudng. S6 lwong, thanh phin, tinh chat héa Iy cha can bin phy thuoe vao

loai nudc thai ban dau va phuong phép xir Iy. Nguon phét sinh ra bin can trong xi1 1y nudc
théi & cdc cong doan sau:

1. Loc qua kuéi lam cho cdc chat rén o kich thude 16n bi giff lai;
2. Ling tho (1ng c4t) dé tach céc hat rdn thé {cdt, gach dd...) va ving bot;
3. Ling so cip (L1) dé tach cin hiu ca va véng bot;

4 Aecroten ta0 ra chdlrdn huyén phil - san phdm clia qud trinh chuyén héa chat hitu co
cua vi sinh vat '

5. Lang thi cdp {L2) dé tach bln hoat tinh.

Cic bin can trén duge chia thanh ba nhém bin cin vo co, bun cin hitu co, bin cdn
hén hop chiia ca cic chdl vO ¢o va hitu 0.

Biin can duge dic trung boi ham lugng chit kho tinh theo g/ hodc %, ham lugng chit
hitu co / hodc chét tro tinh theo % kho1 luong chit kho, thanh phin cdc nguyén &, do nhdt,
thanh phan kich thudc hat... :

Bin can thudng 13 hdn hop huyen phi kho loc. Tré Iye loc riéng ciia biin can nudc thai
bign dong trong gi6i han ré rong. Bin hoat tinh twoi cé trd lue loc rigng nim trong khodng
7210 dén 7860.10" cm/g. Day 12 mot chi s6 quyét dinh cho viéc lya chon phuong phép
xir 1y bun. '

Trong bn can, nudc t do chiém i 60 dén 65%, con nudc lien két niim rong khoang
30 dén 35%, trong d6 nudc 1w do c6 thé duge tich ra khoi bin can mot cich dé dang con
udc lien ket - &m, nudc lien ket keo va hit nuée, khé tich hon nhidu. -

DE xir 1y va khir doc blin can c6 thé sl dung cdc qué trinh cong nghe khdc nhau nhu
{rinh bay trén hinh 2.76. .

Qua trinh nén chit lam dic bian c6 thé thuc hién bing ldng trong luc, thi€t bi cb @n 1a
thiét bi nén dac bun (thickener), tuyén ndi hogc ly tam.

Qué trinh 6n dinh bin nhim phan hily phan céc ch4t hitu co ¢6 thé phan hay bing con
dutmg sinh hoc thanh CO;, CHy va H,O, giam vén dé mui hodc loal trir sy thdi rita cia bun
can. Qud trinh nay cling c6 tdc dung gidm s6 luong vi khudn gay bénh va giam thé tich bon
cén. Qud trinh 6n dinh biin ¢6 thé thuc hien bing phuong phép héa hoc, nhiét hodc sinh
hoc.
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Qu4 trinh tich nudc nhim gidm do &m c0a bin cin va thudng sir dung phuong phép
foc chan khong, san phoi bang cat. Dé chudn bi cho qué trinh nay thudng ngudi ta tién hanh
digu hoa bin trede khi loc.

Qué4 trinh digu hda bin nhim gidm 1rd luc loc rieng, cai thién tinh chit ciia moi lién
két nudc (dang va cfu tric lien két cla nude vdi bun). Thudng bin duoc xir 1y bang céc tdc
nhan dong tu nhit cdc mudi sit, nhom (FeSOy, Fex(SO4);, FeCls, AL(SO4)) va vOL. C4c chat
dong tu nay duge dua vao bun can & dang dung dich 10%. Ciing c6 thé sir dung céc chat
thdi ctuta FeCls, Aly(SO4)s. Trong thuc t€ ditng FeCly cing v@&i voi cho hiéu qua cao nhét.
Lizu lugng FeCly vao khodng 8%, vi vao khoang 15 dén 30% theo ran kho cia bin cin.

Nhuoe diém cha phuong phdp dung tdc nhan héa hoc la chi phi cao, kha nang an mon
vt liéu tang, thiét bi van hanh phic tap, thém phan luu gil va thiét bi dinh luong.

Ngudi ta cing 6 thé dung cdc chit keo ty thay cho cdc chdt dong tu nhu
polyacrylamil.

Cudi ciing 12 cong viéc xir 1 va thai b can biin. Cong viée nay o thé dwoc thuc hién
bang cdch xir Iy nhi¢r: sdy kho sau d6 bin dugc ch€ bién thanh phan bon NPK, thieu d6t dé
14y nhigt hodc chan idp cdc viing triing tao mat bing xay dung céc cong trinh mdi.

S8y khd  |—» L&m phdn bon

BN Nén ddc /

— bdéng léng > Tach nusc —» Dot | _» Chonidpto

i

¥ . S dyng lam
U phan (composting) = <t dia hoa dét
F 3
L
Tidu hdy -
(&n dinh) > Tach nuéc Chén Iép
| RN
Kha trang > Lam phanbén  *+ Séy kho

Hinh 2.76. So dd cac phuong an xU iy ban
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2.10. CAC VAN DE CO BAN TRONG PHAN TiCH
VA THIET KE CONG TRINH XU LY NUGC THAI

Thiét k& cong trinh xir 1§ nudc thai 12 mot cong viec kho khan trong linh vyc cong
nghé moi wuing. O day cin ¢6 nhing kién thic 1y thuyét ciing nhu kinh nghiém thuc t€
trong lwa chon va phan tich so dd cong nghé. Céc cong viéc chinh trong thiét k€ mot cong
trinh xi 1§ nude thdi bao gom: )

- Xay dung so do qué trinh cong nghé xu 1y ;
- Thiét 1ap céc ticu chudn thiét ké;

- Tinh can bing chit rin ;

- Dymg mé hinh thity Iuc,

- Thi¢t k& tdng mat bang nhd méy .

Lua chon so do cong nghé xir 1y thich hop phy thude vao nhidu yéu 16 ahu loai chét
thai, uu luong nude thai, tinh thich hop ve kinh 1€ clia phuong phdp xit 1§ va yéu cau vé
chét lugng dong thai.

Ngoai viec phan tich tinh phb hgp cla céc phuong phap xir Ly, viéc lua chon so do
cong nghé mot cach ding dan s& con phy thudc vio cic yéu 16 sau: ‘
1. Kinh nghiém cilia ngudi k¥ si thiét ke;
2. Sdch Iwoc cha co quan didu hanh vé 4p dung cdc phuong phdp X 1f cu thé;
3. Kha nang cung c&p thiét bi cho céc phuong phép xrly cy thé;
4, Kha ning sir dung 16i da cdc phuong tién hién cé cia co sd,
5. Chi phi xay dung ban dau;
6. Chi phi van hanh va bio dudng trong tuong lat.

Tién chudn thiét ké qud trinh -

Khi thiét ké cdc phurong tién xir 1y nudc thai, can dua irén co s& lugng nudc thai, him
lvong cdc chdt gay 6 nhiém v mic do can 1am sach theo céc tieu chudn dong thai, bao
gom nong 46 BOD (hoac COD), S8, pH va vi khudn fecal coliform.

Cic ticu chudn thiét k& cin ddp Ung cdc yéu cau sau:

Tdi luong thiét ké

Kich thuéc cua thiét bj duge tinh theo lugng nudc thai trung binh ngay thuong trong
witn, vao thoi gian c6 luong nuéc thai 1én nhat. Can chi ¥ luu lugng thiét k€ phai ké dén ca
Juong nudc thim qua va lugng nude mura (d6i v6i he thong cdng hén hop) dé he théng xir 1y
¢6 thé lam viéc duoc ca khi c6 luu lugng 16n nhét. Trong trudng hop thi€u s& liéu c6 thé 1y
fru lwgng ciia he théng thodt ci roi tang lén 25% lam s& ligu thiét k& (Hammer. M.J.,
1977). Tai luong thiél k€ theo cdc chit hiu co cla nhd may x{ 1y duoc tinh theo
kgBODs/ngay. ‘

224



Chdt hegng dong thdi

Nguyen tic vi cic qui dinh do céc co quan bao vé moi trudng ban hanh thudng 14 mifc
thdp nhét vé chidt lugng dong ra ma xit 1§ tht cdp cén dat. Tieu chudn dong thii thit cdp
duoc bidu thi bang cic thong s6 BOD., SS, vi khudn fecal coliform va pH.

- Tiéu chugn BOD: :

La gid tri trumg binh s6 hoc cdc miu dong ra duge do lién e trong 30 ngay khong

durge vugt qua 30 mg/l.

La gid trj trung binh s& hoc cua cic mau dong ra duoc do lién tuc trong 7 ngay khong

dugc vuot qua 45 mg/l.

La gid tri trung binh s¢ hoc cidc miu dong ra do lién tuc trong 30 ngay khong duge

vuot qui 15% gid tri rung binh s& hoc cta cic méu ddng vio do cing thdi diém va

ciing khodng th&i gian (nghia 12 hiéu suat khit BODs = 85%),

- Tiéu chudn SS ;

= Gid ri trung binh s& hoc céc ddng ra do lién tuc trong 30 ngy khong duge vugt qua

30 mgfl.

= Gid tri trung binh s6 hoc cdc miu dong ra do lién e trong 7 ngy khong duge vurgt

qud 45 mg/l.

= Gid 1ri trung binh s6 hoc cdc miu dong ra do lien e trong 30 ngay khong dugc

vuot qua 15% gid tri trung binh s6 hoc cla cic miu dong vao do & cling thdi diém va

trong cing khodng thoi gian (nghia 13 hiéu suat khir SS > 85%).

- Tiéu chudn vi khuén fecal coliform :

= Trung binh hinh hoc cha gia tri miu dodng ra do lién wc trong 30 ngay khong vuot

qud 200/100ml. '

= Trung binh hinh hoc cia gid tri méo dong vioe do lién tuc trong 7 ngay khong vuot

qud 400/100ml.

- Tieu chudn pH = pH cilia dong ra duy tri trong pham vi 6,0 dén 9,0.

D€ ddnh gié hiéu suat 1am sach cila he théng x{t 1§ ¢an phai phan tich cdc thong s6
sau: TS, SS, BOD, pH, fecal coliforms va clo dw. D8i v6i nha méy xir 1§ tap trung cla thanh
phi6 1én cin phan tich thém COD, dau md, do kiem, photphat, céc dang nito, S™, axit bay
hot, phan tich khi va tinh loc dwgc clia bin. Poi khi can phai phan tich ci kim loai nang va
t6ng cacbon. '

Yeu cau t6i thiéu céc théng s6 can phan tich dé theo dbi sw hoat dong cia hé théng xir
1§ tém tdt nhwr & hinh 2.77,

Cdn bang chdl rdn

Can tinh c4n bing cho timg phuong 4n so dd cong nghé. Tt nht 14 tinh ¢a lugng 16n
nhédt cia mot ngay va tai luong trung binh cdc chdl hitu ¢o. Tinh can bing chét rdn cho
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thong tin v& thé tich bim cin dé chudn bi phurong tien chita tam thi, mat khéc no gitip cho
viéc x4c dinh chinh xdc kich thudc Sng va bom bin.

at soi gien clia nhd may xa iy
4

clo hda

< Léng\ BOD [Lang\ BOD | Xul BOD
- cét 35 1 Sse'| cp 2 »

BOD |, § Q. BOD
ss [y 1 coliform 55. pH
Vss | : QTS coliform

! QTS

11

1 l .

l \ Phéin nusc trong Lam dae

1 o — bin béng

: Q.58 lang

|

I

| Qs

|

\

\-..___ ______ ¢c chén

khéng
Q.15 3

Héa chét diduhdabin  Blnloc

Hinh 2.77. SO dd didn hinh cta hé théng xG Iy i cdp nudc thdl
Moé hinh thiy luc

Sau khi d4 chon dugc so do cong nghé va kich thudc clia céc thi€t bi xir Iy ciing cdc
chi tiét phu trg, c8n xdc dinh md hinh thily luc cho ca didu kién Qp v Qmax Vi€C XdC dmh
mo hinh thiy luc nhiim cdc muc dich sau

- Dam bao di gradient thity luc d& mudic thai ¢6 thé chiy qua céc phuong tién xir 1y.

- Biét trd lyc d€ dat bom thich hop.

- Dam bio cdc cong trinh xit Iy khong bi ngép trong gial doan ¢6 luu lygng 16n nhét.
Hinh 2.78 cho vi du v& mé hinh thity lyc clia m§t nha may xit 1y nudc thai.

Mt bang tong thé

BS trf hop If cdc cong trinh xiT 1y dé dat muc tieu x 1y, Tdng mat bang bao gom ca
cong winh chinh 14n céc cong trinh phy trg khéc.
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-Nhﬁng y&u t6 cAn xem xét khi b6 uri tdng mat bang :
~ Mt bing vi tri ¢6 thé dat nha mdy;
- Pia hinh;
- Vi tri ¢ng viio;
- Vi trf diém théi;
- Pénh gid v& giao thong;
- Cic qué trinh rong he théng;
- Anh huéng chigu dai cha 6ng dan;
- Hi¢u sudt lam viéc;
- Tinh kha thi va i€t kiém khi van hanh;
- Tinh thdm m¥;
- Kiém sodt méi trudng;

- Dién tich du trit cho m& rong trong twong lai ...
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BAI TAP
1. M6t nhd mdy hang ngdy thai ra 2500 m’ nudc thii véi cde thang s6 sau : BODs = 200
mg/l, TSS = 280 mg/l, tdng nito N = 35 mg/l v 1éng photpho P = 10 mgh.

Tinh s§ dan tuong duong theo BODs, TSS, t6ng nitg N, 1dng photpho P tmg v6i lugng
chét thai ciia nhia mdy. Bi&t tai fugng rieng cla chdt thai nh saw :

95 g BODs/ngudi.ngay, 180 g COD/ngudingay, 104 g TSS/ngudingdy, 18 g tdng nito
N/ngudingdy, 9 g N-hitu co/ngudingdy, 9 g N-NHyngudingdy, 4 g tdng photpho
P/mgudingay.

2. Tinh thé tich cin thigt cha bé ditu hoa vi xdc dinh hiéu qua didu hda d6i voi tai luong
BOD trén co s& nhimg s6 ligu O bang dudi day :

Thai gian Q. /s BODye, Mg/
0-1 0275 150
1-2 0.220 115
2.3 0.165 75
3-4 0130 50
4-5 0105 45
5-6 0.100 60
6-7 0,120 90"
7-8 0.205 130
8-9 0.355 175
9-10 0410 200

10-1N 0425 215
1M-12 0.430 220
12.13 0425 220
13-14 0.405 210
14-15 0.385 - 200
15-16 0.350 190
16-17 0.325 180
17-18 0.325 170
18-19 0.330 175
19-20 0.365 210
20- 2} 0,400 280
21-22 0.400 305
22,23 0.380 245
23-24 0,345 180
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3. Thi¢t k& he théng chin rdc loai thanh dimg dé loc nude thii chay vao hé théng xir 1y
cong hinh tron ¢6 dudng kinh D = 1,25 m, hé s6 do nhém n bang 0,013, va géc nghiéng s
bing 0.00064. Biét Qmu = 4Qrs vi khe hd gilta cic thanh chin chon bang 25 mm.

4. Tinh chidu sau va van 8¢ ddong chay trudc, sau va qua tdm chin loai thanh, trd Iyc khi
sach va khi bi tic 50%. Biét rang:

- C6ng c6 dudng kinh 91 cm dén nude thai vao khoang chan ric;

- Vin t6c¢ thiét ké khi luw lagng cuc dai v = 1 m/s;

- Laru hrong thiét ké cue dai 0,43 nv'/s;

- Téng s6 thanh chin 47 cdi;

- Chitu rong thanh chin bang 6.4 mm;

- Khoang céch giita cdc thanh bing 25 mm;

- Diy khoang dat thanh chén phing ngang va thap hon vom ddy cong 7.6 cm.
5. Thiét k& bé lang cét theo cic s6 liéu sau:

- Law lugng nude thai 0,5 mY/s;
- Thai gian luu clia bé ldng c4t ¢6 suc khi bang 4 phit;
- Ty le chigu dai / chidu rong bing 5 / 1 va chidu sau bang 3 m;
- Téc do suc khi 12 }fs.m chigu dai bé; )
- Lurong can cat 30 m*/10° m’.
6. Thict k& bé 14ng c4t c6 suc khi [m viéc & dieu kien sau:
- Luu lugng trung binh clia nuéc thai 16 000 m’/ngay;
- Luru luong cyc dai 40 000 m*/ngay;
- Hiéu suft mdy théi khi 60%;
- Hiéu suft dong ca 90%;
- Gi4 dién 500 dong AW.h
Xdc dinh :
a. Luong khong khi can thi€t vi dp sudl tai clra 8ng x4 cha mdy théi khi,
b. Nang lugng can thié;
¢. Chi phi vé nang luong hang thing.
7. Thiét k€ thigt bi uyén néi 1am viéc khong ¢6 twin hoan va c6 wan hoan dé 1am dic bin

hoat tinh c6 néng do 0,3% len 4%. Ham hrong chét rén trong hén hop 1dng - rén bing 3000
mg/1. He théng s& 1am viée & dido kién nhu sau:

- Ty 56 GGy 161 wu 12 0,008 ml/mg;
- Nhiét do nudge 20° C;
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- Do hoan tan khong khi 18,7 ml/1;
- Chi 56 dp k€ cha he thong cé wian hoan 275 kP,;
- Do bio hda 0.5
- T4i trong be mat bang 8 l,-’mz.phl.'u;
- Lans [uong bin bang 400 m'/ngdy.
8. X4c dinh nhu ciu nang iwong 1y thuyét va dién tich can thi€t cia cdnh khudy dé dat
gradient van t&c 50 s trong mot bé khudy tron c6 thé tich V = 3000 m’. Gia thiét, nhiét do
clia nudc 1A 15°C. hé s6 ma sdt cla cdnh khudy hinh chir nhat 11 1,8, van (8¢ dinh cénh
khudy v, = 0,6 m/s va van t6c twong d&i ciia canh khudy trong chét 1ong bang 0.75v,,
9, Ngudi ta tién hanh qud trinh keo tu trong mat he théng gidn doan va dat dugc hidu svdt
Khit hat rdn huyén phii 99% bling khudy tron & gradient van t6¢ 20 s™. Hay xdc dinh:
a. Tich s& 1y
b. Thai gian luw c&n thiét dé dat ciing do 13m sach nhu trén trong cdc trudmg hop sau :

- khi he théng gdm mot thing duge khudy tron hoan todn;

- khi he¢ théng gém ba thiing c6 thé tich bing nhau néi tiép nhau va durge khusy won
ho#n toin.

10. Mot hé théng thiét bi keo 1 gom mot bé khudy teon ¢6 thé tich bing 5,7 m”, mot bé keo
tu ¢6 chi®u rong 4,6 m, chigu dai 21 m, chi®u sau mitc me6e trong bé 2,5 m va médt bé ldng
hinh vuéng ¢ canh bing 23 m, chi®u sau muc chét long 3,6 m. Hay tinh ¢dc thong s6 quan
trong trong thiét k€ cdc thiét bi nay cin cif vao luu luong nudc thii bang 11400 m’/ngay.

11. Hai bé l4ng cdp 1 ¢6 dudng kinh bing 26 m va chigu sau mic nude trong bé 2,1 m. O
réinh thu gom nuéc trong ngudi ta lp vach chdy tran loai don theo chu vi bé. Tinh téc do
chay tran, thoi gian luu v tai trong thily huc cda véch tran khi hwu lugng dong vaoe cha nudc
thii bing 26000 m'/ngay.

12. Thiét k&€ mot bé 14ng thit cdp dé 1am trong mdt dong vio cd ham lwong chdt rin lo limg
bang 2510 mg/l va hru luong Q bing 1.2 triéu galon/ngay (1 galon = 3,7854.10” m"). Ham
lugng chét rdn lo ling c2n dat trong dong bun ra & ddy bé 13 10900 mg/l.

a. Tinh dién tich cin thi€t clia bé 14ng bi¢t két qua thi nghiém ldng cha bin & bé d6 nhu sau:

7, phit 0] 1 2 3 5 8 12 16 20 25

Chidu cao phan | 1000 | 850 | 725 | 600 | 450 | 350 | 280 | 240 | 220 | 210
céeh 16p 1&ng. mi

viH, = 1,i2 fi (1 fi = 0,3048 m).
b. Tinh dién tich t6i thi€u cAn thiét cia bé 1ang dic bin.
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13, Xdc dinh thé tich 1y thuy&t va thi€t k& thé tich chit trao d6i (resin) d€ xi 1y nude thai cé
chua nitg - NO-. Biét:

- i luong nude thai 1000 m/ngay;

- Nong 4o nito - NO; trong nude thai 20 mg/l;

- Ngudi ta si dung chdlt trao déi anion &8 khit ion NO,’ bang trao ddi ion;

- Nang sudt trao d6i cla chdt rao ddi 1a 50 kg wong dwong CaCOy/m’;

. Gia thi€t he s& 1o ri bang 1,3.

14. Tinh lugng chét trao 46i ion, lrgng dung dich 10% NaOH va 10% H,S0, da s dung
trong mot tan dé xir 1Y nude thai tir xudng ma kim loai. Biét:

- L lwong nudc thai 114 m’/ngay:

_ Nurée thai chia Ni™™ = 25 mg/l, 70 = 20 mg/l, C&&* =35 mg/, CrO," = 150 mg/l.

Nguoi ta sir dung ca cationit vA anionit ¢é xir I nudc thai trén. Nang sudt trao ddi cia
cationit = 2650 mdl/l chil trao 481 va cha anionit = 1240 mdl/ chét trao 461

15. Thiét k& mot thi€t bi thim thiu nguac dé san xudt nude udng con chita ham luong mudi
tan bing 500 mg/l tr nude co chifa 3000 mg/l mudi hoa tan véi nang sudt 1000 m'f24 h.
Mang bén thém c6 do thém qua bing 2.5.10° g/cm?/sfatm va kha nang thi bd NaCl bing
0,95 & 4p sufit 45 atm.

16. Nguvi ta ding he théng hoat héa biin dé xir 1y nudc thai cha mot nha may thuc phdm c6
lru lugng Q bang 2000 m’ /ngdy. Ham lhrong BODs bang 300 mg/l va hau hét & dang hoa
tan. Tinh thé tich cia bé hoat héa, thdi gian suc khi, higng bn wuAn hoan, luong bun thai, ty
& F/M va nhu cau oxy. Hay slr dung céc dif li¢u san &8 tinh:

- BODs = 0,7BOD,; BOD g m = 30 mg/l; TSS gonpra = 30 mg/k;

- 72% luong chét rdn sinh hoc 12 ¢6 thé phan hiry bang con dutmg sinh hoc; 1 g chét ran
phan hity sinh hoc = 1,42 ¢ BOD;

- Ham luong MLVSS duge duy tri = 2800 mg/; MLVSS/MLSS = 0,68

- Bon tuln hoan ¢6 12.000 mg/l TSS;

- Thoi gian luu ciia t€ bio dua trén luong chat rin trong bé thong khi 7. = 10 ngdy;
- Heé s6 nang sudt (cusi giai doan sinh truémg logarit) Y= 0,33

- He s6 phan ra ndi sinh Ko = 0.04 ngay;

- Nong do co chit tai 1/2 t6c 46 sinh trudmg cuc dai K= 95 mefl;

- Téc 46 sit dung co chit/don vi kh6i luong vi sinh vat k=4 l/ngay.

17. Thiét k& mot he théng hoat héa biin d& xir 1 mot loai nude thii biét ring:

- Liru luong nude thai 25 000 m'fngay;

- Ham hrgng BOD; cia nuéc thai 140 mg/l;
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- Tai hrong theo BOD; bling 1,0 kg/m" bé thong khingay;
- Hiéu su#t khir BODs bang 90%.
18. Thiét k& mot bé loc sinh hoc d€ xir 1y nu6c thai tir bé fing so cdp ¢6 luu lugng 500

m"fngz‘ly va ham luong BODs bang 150 mg/l. Téi luong tinh theo BODs cha bé loc bang 0,5
kg/m”.ngay. Tinh dién tich va chigu sau cha bé, ty s6 tuan hoan. Biet:

- Téng BODs & dong ra 13 20 mg/l; tdng S8 & dong ra 1a 20 mg/l;
- TSS trong dong ra ¢6 60% co thé phan hay bing sinh hoc va bing 1,42 BOD, va
BODs/BOD, 14 0,68;

-Lyl. la 10, trong dé Lp 12 ham luong BODs hda tan § d¢ sdu D m tinh theo mg/l; Ly 1a
ham lugng BOD hoa tan sau khi tron tin v6i nudc tuan hoan dira vao bé loc, mgh: K - 16¢
d6 khir BOD (K- 0,49 1/m);

Hiéu suft khit cia b€ loc bing 68%.
19. Thiél k& mot ho higu - yém khi dé x{ 1§ mét ngudn nude thai ¢ luu hegng bang 3 300
m/ngay. Do ho niy nam gin khu vic dan cur nén mot s6 thi€t bi thong khi b2 mat da duoc

sit dung d€ duy tri ham lugng oxy c3n thiét & I6p nudc trén mat cba ho. Gid thi€l ho lam
viée & digw kién nhw sau:

- Ham lugng SS & dong vao 200 mg/l;

- Ham lugng BODs 0 dong vao 200 mg/l;

- Nhiét do nréc ve mia he 25°C; nhiet do nude vé mira dong 15°C;

- Téng hing s6 t&¢ do phan hiy bac 1 cia BOD & 20°C biing 0,25 L/ngay;
- Hé 56 nhiét 4o 1,06; chigu sau ko duge chon 1.2 m;

- Téng hiéu sudt khir BODs bang 80%.
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Chuong 3
XU LY NUSC THAI
CUA MOT SO& NGANH CONG NGHIEP

3.1. sU DUNG NUGC TRONG SAN XUAT VA NUGC THAI CONG NGHIEP
(1,2,3,4,6,8)

Nuée st dung trong cong nghi¢p cho nhigu muc dich khéc nhau: nudc tham gia truc
ti€p hay gién ti€p vho qu trinh sin xudt chinh goi 12 nude k¥ thuat, nude phuc vu sinh hoat
cho con ngudi 1am viéc trong XI nghiép va nude du phong hda hoan, sur c6. Phén loai theo
muc dich st dung nudc trong cic co s& cong nghiép dugc thé hién trén hinh 3.1.

Nuéc
y b b
Nude sinh hoat o  Nudc ky thudt [ ™ Nudc dy phéng
k 3 L
Nudc nang lugng - M Nubc ldm nguél M Nudc céng nghé

‘ ‘ ! y

Nude bé Nuge fudn | | Nude ldm moi - Nubc tham gic tryc
sung hodn trudng Nudc nua 1i8p vao qud trinh sén
xudt

Hinh 3.1. Phdn logi nude theo muc dich su dung
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Nudic sinh hoat trong cdc khu cong nghiép thudng phu thuge vao s6 lugng cong nhin
vi 6 ca sin xudt, bao gom nudc phuc vu cho bifa an ca va vé sinh trong thédi gian lam viéc
clia cong nhan,

Tay theo mitc do va ditu kién san xudl ciia timg xi nghiép ma mitc nudce thai sinh hoat
cfia cong nhéan rit khic nhau. Lugng nudc thai sinh hoat cda 1 cong nhan lam viéc trong 1
ca (8 gidy) tir 50 dén 150 lit/ca/ngudi. Trung binh nuée thai sinh hoat & cdc xi nghiép Viet
Nam hién nay vao khoang 100 lit/ca/ngudi.

Nude du phong 12 lugng nude dy uit ding khi ¢6 su ¢6 nhir hda hoan, mat nude,v.v...
Pay 1a luong nudc khong st dung thudmg xuyén nén chi c§ dong thai khi ¢6 su 6.

Phan murdc chil yéu duge sir dung cho san xudt 1a nude tham. gia tnre ti€p hay gidn ti€p
vao cdc cong doan san xut. Nudc tham gia gidn ti€p nhu nudc ding dé 1am nguoi & cc
thiél bi trao d&i nhiét gidn ti€p.

Nude tham gia trye ti€p nhu nuée ding 1am dung méi, lam chét long hoa tan hay nhu
mat tic nhan héa hoc, nwdc d€ san xudt hoi ... Ngoai ra nude cdn duge sir dung vao cic qud
trinh 1am sach san phdm, lam sach thiét bj va khu vuc 1am viée.

Trong qué trinh san xu4t c6 thé mot phan nwéc ndm lai trong sin phdm, mot phin bay
hoi. Phan ¢on lai thii ra tir cdc cong doan san xuft duge goi 12 nude thii cong nghiép. Toy
theo timg loai hinh cong nghiép ma lugng nudc thai ¢6 thé nho hon hay x&p xi lugng nude
cip. Thong thudmg, luong nude thai ¢6 thé vao khoang 70 dén 95% luong nirde cp.

Nudc thudng duge diing d€ 1am ngudi cdc sin phdm & dang 1ong va khi trong cdc thiét
bj trac ddi nhiét. Trong trudng hop ndy nudc khong tiép xdc voi dong nguyén liéu nén
khong bi nhiém bdn ma chi bi tam néng lén. Trong mot s6 nginh cong aghiép ninr céng
nghigp nhua, cong nghiép cdn luyén thép, nude phuc vu cho lam mét chi¢m khodng 65 d&n
80% tdng luong nudc sir dung.

Nude nang luong 13 nude dimg tao ra hoi va dun néng thiét bj, tron sén phdm,...

Nurdc cong nghé cin c6 chit lugng cao hon so véi nude dung lam ngudi. Chét hrong
nirée diing trong san xudt duge thiét lap cho timg trudng hop cu thé tiy thudc vao muc
dich, yéu cau ciia qué trinh cong nghe, c6 tinh i thanh phin cha nguyen liéu, loai thiét bi
stt dung va nhimg tinh chat d4c biét cia san phdm. Mot s6 yéu cau chinh d6i v6i nude dung
trong mot s6 nganh cong nghiép c6 thé tham khdo bing 1.14 (Chwrong 1).

Dé ddnh gid nhu ciu c4p nude va lugng mrde thii clia g nganh cong nghiép, nguoi
ta thudmg sit dung Khai niém dinh mifc nu6c cfp va dinh muc nudc thai :

Dinh mtic nwée c4p 12 lugng nude cdp tinh cho 1 don vi san phdm;

Pinh mic nudc thai 12 lugng nude thai tinh cho 1 don vi san phdm, don vi 13 it
* nuéc/kg san pham hay m’/tdn sin phém.
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. Bang 3.1 cho mot s& thi du v& nhu ciu audc c&p va luong nuée thai tinh cho I don vi
san phdm cha mot s8 nganh cong nghiép.

Bang 3.1. Nhu cliu nudc cdp va luong nudc thdi cGa mét s6 ngdnh céng nghiép

bon vi Nhu cBu nudc cfp, | Lugng nudce thél,
Lol hinh cdng nghl§p sénphm m? m?
Céng nghiép bia 1 m’ bia 24 20
Céng nghigp ché blén thuc | | &n khoai tay 20 15
phdrm
San xudt dudng U mia } tdn dudng 17-24 1.7-24
Céng nghigép ché bién sua 1 st 5-4 5-6
Cong nghiép ché bién bt of 118n co 50 30
Khai théac than 11&n than 10 10

Céch 16t nhit dé giam luong nudc can cdp 1a x4y dung hé thong cdp nudc tudn hoan
khép kin. Hinh 3.2 trinh bay cdc phuong dn tao thanh chu trinh khép kin trong cdp nudc cé

tuan hoan.
San xust
L
Lam ngudi Trgr bom
Nudc
a) bé sung
Séin xudrt |
Léim sqch

|—> Trgm bom

| 4
Lém ngudi

c}

S&n xudt
Lérn sqch
Tram bom
Nugc
bd sung

()]

Hinh 3.2. Cdc so dd tulin hodn nude
Q. K&t hop vl iam ngudi; b, Két hop voi 1ém sgch

Nudc
b8 sung

nude thai: . K&t hop vol Im ngudl va lam sach
nuédc théi
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Viéc 4p dung cdp nudc wan hoan cho phép giam nhu ciu cfp nudc sach xudng 10 dén
50 [an. Vi dy dé san xudt 1 18n cao su trong nght san xuat khong ¢6 tAn hoan nudc cin 16i
2100 m® nude mdi, nhung trong cong nghé sir dung twan hoan nude chi can 165 m’.

Hiéu qua stir dung nudc trong san xudt duoc danh gid bing cdc chi s6 sau:
Phan tram nudc tean hoan Py,

th

Ph=fm71 .+~ - 100‘3'70 (3.1
: th + an )
Heé s6 st dung nudic Ky,
Q,.-Q

Ko = <1 3.2)

Po boi str dung nude n:
QrQQu | (3.3)
n= 3.
Qm + in

Nhu ciu nuse khong thu hoi va 18 thit nudc trong san xudt Ky

K o= Q- 100 (3.4)

th + Qm

trong dd:
Qu - lugng nude tuan hoan, m/h;
Qu - luong nude 1y tir nguda cap nudc, m'/h;
Q, - lugng nude do nha may thai di, m'/h;
Qum - luomg nude tix nguyén lidu, m'/h.

Nudc wan hoan can thoa man yéu cau nhét dinh vé chét lugng theo cdc thong sd: do
cimg cacbonat, pH. ham lugng chit ran o limg vA cc nguyén (6 dinh dudng. COD.,... 1a
nhimg yéu 16 n dinh nhiét va cutmg do phét trién 16p phu sinh hoc trong hé théng wan
hoan.

Nutdc tuin hoan chi yéu 12 nude sir dung trong cde thigt bi trac ddi nhiét dé€ 14y nhiét,
vi vy thuomg ducc 1am néng nhitu {an i 40 dén 45°C va [am nguoi bing thong gié trong
cac thdp 1am ngudi hay cdc bé phun mua. Nhu vy, luong nude mat mat Idn nhét 1a do sy
cudn theo clia cic nudc phun va su bay hot.

D¢ ngan chan sy 4n mon va sy phat trién sinh hoc, ngudi ta thudmg thai mot phan
U6 twan hoan vi bé sung nudc mai hay msée thai da duge 1am sach vao hé thong.

Khi nudc chuyén dong, trén bé mat cic &ng trao d8i nhiét cha thiél bi ruyén nhiét
duge phit mot 16p CaCOs tao thanh theo phan ving :

Ca'? + 2HCO, =2 CaC0s+ CO, +H0 (3.5)
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Pa hoa tan ciia CaCO; gidm khi nhiét d6 cha nudce tang. Téc do phi can CaCO; va cdc
mudi khdc khong duge vuot qud 0,25 g/m®h. Nhir vy yéu ciu chil yéu d6i véi nuée bd
sung vao h¢ théng twin hoin nudc 14 gidi ban do cung cacbonat, d6 cimg sunfat va ham
lugng chét ran lo limg.

Khi nuéc chita cdc mudi ciia kim loai kigm va magie hoa tan s& giy ra an mon vat ligu
ciia he thong trao ddi nhiét va sy an mdn tang khi nhi¢t do tang. Trong trudng hop khong
¢6 chéft ham, ham lugng mudi trong hé théng tuan hoan khong dugc vugt qué 2 kgfm".

Pé ngan chan sy phét trién 16p pho sinh hoc trong cdc thi€t bi va cong trinh wan hoin
nude, ¢in gidi han ham lrong cdc chét hiru co va cdc hop chét clia cdc nguyen 18 dinh
dudng (N, P) trong nudc tun hoan, Tée dé tao 16p phi sinh hoc trong céc thigt bi trao déi
nhiét khéng duoe vuot qud 0,07 g/m’.h vi 16c do tang do day ctia n6 khong duge vuot quéi
0,05 mm/thing.

Yeu ciu chit lugng nudc trong he théng tuan hoan véi lam nguodi dugc trinh bay trong
bang 3.2.

Bang 3.2. Yéu cdu chdt luong nudc rong hé thdng cdp nude tudn hodn
val Iam ngudi (3)

. Binh mlc cho cée ngdnh cong nghig¢p
Cac théng 5o
Sdan xudt nito 5¢n xudt clo Hoa dau

Nhigt de, %C 28-30 25- 30 16i 28
Dé cing. dig/m®
-18ng 15-25 55 t6i 15
- cachonat 15-25 3 161 2.5
D6 kidm, dgl/m’ - 2-4 35-4
Téng ham lugng mudi. g/m* 1200 800 - 1200
GOD, g Ozfm® . 70
Ham luong. g/m?
- hat t&n 1o Iing 20- 30 10-20 16 30
- gy md va cdc chét tao thanh nhya 0.3 0 -
- chét hoat ddng be mdt 0 0 .
-Cr $6i 350 150 - 300 as50
- 5047 500 350 - 500 500
-PO& 6 15-9 -
- nitg - NH3 2-4 012-24 -
- kim logi ngng - 4 05
- oxy hda tan, tinh béng O2 - 6-8 -
- clo du - 16i 1.0
pH 65-85 65-85 7-85
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Luogng nude can thiét bé sung duge tinh 1y phuong trinh can bang vat liéu cba h¢
théng tuin hoin :

Qu = Qi+ Qe+ Qi+ Qs+ Qs (3.6)
trong dé:
Q; - lwong nudce tén thét do bi cudn trong cdc thap thong gié;
Q: - lugng nudc thai tir he thong tudn hoan;
Q- - 100 thit clng can trong loc;
Qs - lwong nude t6n thél rong san xvat:
Qs - lugng nude bay hoi trong thip thong gid;
Qs - ltru lrong nude b sung dé bl cdc tdn that trong he théng.”
Mife nudc dn thit trung binh do bay hoi bing khodng 2,5%; tén thit & dang giot do
gi6 cudn theo trong thip thong gié bang 0.3 dén 0,5%; mdc thii bang 6 dén 10% va trung
binh bing 8%, t6ng cdc 1n that con lai 14y bang 1% 16ng thé tich nu6e twan hoan.

Céc chi tieu vé chét lugng nudc bd sung cho hé thdng tuan hoan ¢é cho trong bang 3.3.

Bang 3.3. Y&uU cdu chdf ugng nudc B3 sung cho hé thdng trac ddi nhigt cdp nude
udn hodn trong céng nghiép héa chdf (3)

Nude Nudc b8 sung
Céc théng s8 AN | iiemvicodthdis% | Kniidm viec khdng thai

hoan long nuse (hé thang khép kin)

D6 cang. dig/m’

- cacbonat 25 2 0%

-vinh clu 5 4 19

Téng ham lugng mudi, g/m® 120 900 45

COD. g Oo/m* 70 55 26

Ham lugng, g/m®

-Cr 300 237 112

- 504 350 - 500 277 - 395 119 - 187

- photpho vé nito (18ng) 3 24 1.

- hett 1din 1o Ing 30 236 n2

- gau md va cdc chdt tgo 0.3 025 0.10

thanh nhua

Luong nudc tiéu 180 va fugng nude thai cha mot s6 nganh cong nghiép duoc gidi thiéu
irong bang 3.4.

240



Bang 3.4. Luong nudc fidu 1én vé thé tich nudc thai riéng trong mét sé ngdnh
cong nghiép (finh bang m*/1an san phdm} (3)

L Nuchnhodn | Nudc Phan khéng )
Logi san pham vadresidng | mats | 189 | thunsivatdn | Nude
eniuc neRon thét nube thai
Phé&n phdc hgp 47 5 52 21 2%
Phén nito 57.3 4,3 61.6 34 0%
Cac loqi hoa chdt bdo vé 290 2 292 125 0.75
thuc vat
Sada:
- NUng 120 5 125 3 15.2
- kiém hoa (phucng phdap 122 15 1235 15 0
e}
Auxit sunfuric 72 ) 77 2 3
Sci t1éng hop 2300 290 2690 %5 195
Cde nhya polycackbonat 1028 5 1078 ? 11
v polyformandehit
S&n xudt héa ddw (finh 51 1.4 524 1] 03
trén 1 18n dau ma)

S6 lugng vi thinh phin cta nude thai sé phy thude vao loai hinh sén xuft. Nguyen

nhin coa su khdc nhau §o la:

- Cong nghé san xudt khic nhav, tir cde ¢ong doan ché bién gia cong nguyén ligu dén cic
¢6ng doan hoin thién san phdm.

- Tinh chdt nguyeén liéu dau va sin phdm khav phau, dieu nay din dén sy khdc nhau vé cdc
chit gdy 6 nhiém nudc thai cha cic toai hinh < 6ng nghiep.

- Phuong thiic hoat dong cia timg co s& cong nghiép nhy lam viéc theo chu k¥ hay s6 ca

lam vigc trong ngay.

- Gid thanh nudc cip va gid thanh x& 1y nude & dia phuong. Nhiing noi g1d thanh mréc cao
ddi hoi sir dung nudc 1€t kiem va dén dén luong nudc thai giam.

Cé nhigu cdch phan loai nudce thai cong nghiep:

a. Phan loai theo loai hinh cong nghiép nhu :

- Nudc tha: cong nghiép phén bén.

- Nudc thai ¢ha cong nghiép ché bién thuc phdm
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- Nude thii ca cong nghiép luyén kim, ...

b. Phén loai theo cdc chét gay o nhiém chinh:

- Nurée thii eong nghiép chita cdc chét vo co.

- Nudc thai cong nghiép chita cic chit hitu co.

- Nwdc thai cong nghiép chira kim loai nang, v.v...

¢. Phan loai theo sy anh huéng 16i kha nang ty lam sach cia ngudn 1i€p nhan, c6 thé theo
cac bac:

- Nudc thdi gy 6 nhiém manh nhu nude thii chita phenol, ddu ma. hdc in, kim loai nang.
Nude théi clla cdc nganh cong nghiép nhu cong nghiép gidy, cong nghiép dét, nude théi clia
cdc 16 mé, v.v...

- Nudc thai 6 nhiém vira nhr nudc thai cda cdc nhd mdy xi mang, nude thai nganh khai thic
mo, nudc thai cia cdc nhi mdy ché bién rau, hoa yua.

- Nuéc théi it 6 nhiém nhu nude thai trung tinh, nude thai ¢d du digu kién cho xir Iy co hoc
va sinh hoc, it gdy anh hudng téi ham fuong oxy hda tan trong ngudn nudc.

Didc tinh nudc thdi cong nghiép

Do nude duge sit dung vao rhita muc dich khdc nhau trong qud trinh san xuét nhu
[Am nguoi san phim, lam mat mAy, van chuyén nguyén liéu, lam dung moi ~dc qud trinh
giat, lam sach khi, v.v... nén nudce thai cong nghiép bi 6 nhiém boi aguyen ligu ron vai, cic
héa chét tham gia san xuat. Nudc thii cong nghiép cé thé chita cdc chat tan, cac chat khong
tan, cic chét vo co, hodc cic chit hitu co. Nuoc thai cong nghiép c6 thé mang tinh kigm
hodc axil, khong mau hodc cé mau va ct thé chita du md ciing nhv cdc chit doc.

Jic thong sd dac trung cho nude thar cong nghiep bao gom nhiét do, mii vi, mau sic,
do duc: cdc chat & niém khong tan nhu cic chét 6 kha nang ldng dugc, chét rin lo timg va
cde chdt néi nhu diu, mé; cac chét tan nhy cic mudL vo ¢d, cdc hop chélt hitu co tan trong
nudc, axit, kitm. C§ nhilng loai mu6i tan nhy mudi sunphal, mudi clorua kbong c6 kha
nang phéan hiy sinh hoc.

- Céc chdlt hitu co; dac trung boi cdc thong s6 BOD va COD.

- Téng cacbon hifu co TOC: 1dng cdc hop chit hitu co ¢6 chita cacbon.

- Cacbon hiu co hoa tan DOC.

- Céc doc 16: nude thai chira cdc kim loai nang nhu thiy ngan, dong, cadmi.

Pac tinh nude thii duoc xdc dinh qua do dac, 14y mAu phan tich. Pac tinh nudc thai
cho phép ddnh gisd mirc do o nhiém clia nuGc thai va la nhimg thong s6 cin thigt d€ la
chon phuong phap xir 1§ va thiét k& tinh todn cdc thiét bj xu 1y

Bang 3.5 cung ¢dp cac s6 liéw dinh mc va dac tinh nudc *hai ctia mot 56 nganh cong
nghiép.
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Bang 3.5. Lugng va dgc tinh cla nude hadi cua mot 56 ngdnh sdn xudt (3)

Ngénh san xuét luongnubc héi, | - Cac chét gay & N3ng dd, kg/m®
/N san phém nhiém
Arnoniac: ]
- sau lm sach bding ding -amoniac 017 Amoniac 05
B3ng 1.0
Natri bicacbonat 18i 1.0
- vdi hai ngung tu Y7 Amoniac 08
Metanol va 0.10
formandehit
Cachon dioxit 0.16
Axit nitric (sau 16 théi - tan dung phé 0.06 Canxl sunfat 30
ligu}
Nitrat amon (NHAMNOs) (sau logi mudi 0,08 Canxi clorug
cua nude béng trao déiion) Magie clorua fgz
Natri clorua 544
Cactamit (vai hol cde ngung 1Y) 0.45 Amoniac 0.1
Cacbaomit 10
Metanol (séin phdm déy hé théng 1.0 Metanol 2.0
chung luyén}
$&dg nung 80-10 Hat 1én lo Iing 20-24
Canxi clorug 110-120
Coanxi sunfat 0.70-0.,80
Nati clorua 50-60
Amoni hydroxit 0.16-0.12
Supephotphat kép:
sau s@y axit photphoric 0.06-0,08 |Axitfuomshic HiSF 010
Axit photphotic 05-056
Canxi sunfat 60-70
sau tao hat 0.08-0.12 Cac hat lo ing 35-40
. Axit photphoric 3-4
Axit flugrsille 25- 25
Auxit clohydric 12-13 Axit clohydric dén 0,01
Nitrgbenzen 50 - 60 | a1 sunfuric, cdt 10-20
_ nifric va nifroenzen
Axit adipic HOOC- (CHa)a - COQH 8.0 I Natri nitrad 50
Netti oxalot 15

243




So6 dén tuong dicong

Nude thai cong nghiép clia céc xi nghiép ¢6 mac do géy 0 nhiém b&i cdc chdl hifv co
khac nhau. Trong nhigu co s& cong nghiép. muc dé gay 6 nhiém nuée thii bdi cdc chét hiv
¢o gdp nhidu Iin nude thai sinh hoat. D€ dé dang so sdnh va ddnh gia muc do gay o nhiém
bdi cdc chit hitu c¢ cia nudc thai cong nghi¢p voi nudc thai sinh hoat, ngudi ta thudng
ding khdi niém s6 dan tuong duong (SDTD).

SDTD 1a dai luong chi ra s& dan ¢4 tii luong o nhiém BOD; trong nudc thai sinh hoat
{bao gom tam, vé sinh, phuc vu n&u nudng, ...) twong duong v tai luong & nhiém BODs
¢ha co s& cong nghiép dé gay nén. Nhu vay sd dan twong duong ¢6 thé tinh nhu sau:

SDTD = L 3.

[SDTD] = ngudi
Bgop, - tii lugng BOD;s ¢lia o s cOong nghiép, c6 thé tinh ( Bgops ):

Bgop, = BOD;.Q
BOD:s - nhu ¢iu oxy sinh héa, g/l;
Q - v twgng thii cta co s cong nghicp, l/ngay;
Byon, - tai lugng 6 nhiém BODs, tinh bang g/ngay;

BODs sy, - 14i lugng 6 thém BODs do sinh hoat ¢da | ngudi dan trong 1 ngdy,
thudmg 14y BODssipy = 60 g/1ngudi.1 ngay.
Thi dy : MOt co s& san xudt bia, hing ngay sin xudt khoing 2000 lit/bia. Nudc thai
 clia co s& ndy ¢6 thi luong Brop, = 30 kg/ngay. Nhu vay s6 dan wong duong cba co 500

nay la:
SDTD = —— =500 (ngudi)
60
Di¢u nay chi ra ring co s& d6 ¢é mic do gdy 0 nhiém bdi cdc chét hitu co twong
dong véi khu dan cu gom 500 ngudi.

SDTD c6 ¥ nghia 16n trong cong tic 1ap k& hoach, thié k& he théng xir Iy nudc thai dé
thi (bao gom nudc thai sinh hoat, nude thai cong nghiép) va dac biét ddi véi nhilg noi cdc
¢d s& cong nghiép con ném I4n trong khu dan cu.

Tai luong 6 nhiém tinh binh quan 1 ngudi din nhir sav

BODs = 60 g/1 ngudi.l ngay;
COD = 120 g/1 ngudi.1 ngdy;
TS =70 g/l ngudi.| ngdy;
Nito = 11 g/1 ngudi.l ngay;
Photpho = 25 g/1 ngudi.] ngay.
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Bding 3.6. S dén fuong duong cua mot 56 ngénh cong nghiép

-

Ngdnh ¢&ng nghigp Pon vj finh $8 dén tuong duong
Ché bién sta khong sén xudt pho mat 1000 fit saa 25-70
Ché bidn sa c& san xudt pho mat 1000 lit stia 45 - 230
Co 6 giét md 1 con b = 2.5 con Ian 20 - 200
1 tén thit 130 - 400
San xudt bia 1000 lit bia 150 - 350
Thudc da 1 tén da 1000 - 3500
?dn xudst men 1 tdn men 5000 - 7000
san xudt tink bot 116n bt ngd. ot My 500 - 600
Nhudm véi thude nhudm luu huynh 1 t&n hang 2000 - 3000
sén xudt bat gidy béng phuong phap | 1 tan bot 3500 - 5500

sunfit

3.2. PHUONG PHAP TIEP CAN GIAI QUYET VAN DE NUOC THAI

CONG NGHIEP

Hudng chinh dé gidm lugng nude thai va sy o nh

i&m d6i vdi cdc nguon nudc 1A thiet

lap cdc he thong khép kin trong quan ly nudc. § day he théng khép kin can hidu d6 l1a hé¢

théng cho mot nha mdy hay cho ¢ khu vuc.
nude trong cdc qué trinh cong nghé, thu hoi t6i mic ¢

C6 nhu vay méi dim bao viec sir dung hop ly
&i da céc phan 1 c6 gid trj trong nude

thii, gidm chi phi dau tu xay dimg va vn hanh, cai thién dizu kién vé sinh va rdnh s 0

nhifm moi tutmg,

Mot huéng tich cuc khic d€ gidm luong nudc thai va & nhiém mdi rudn

1ap san xudt khong nudc thai vdi cdc noi dung chinh sau:
1. Ché& bign fién hop nguyén ligu va vat ligu ban dau.

2. Thiét lap céc qud trinh cong nghé méi Aé sin xudt va ché bien cdc san phdm khong cd sy

tham gia cia nudc.

3. Giam lugng nudc thai va mic 6 nhiém bing hoin thién cdc qué trinh

bi, sir dung nguyén liéu khong ¢6 nudc.

4. Ung dung cdc may Jam sach bang khong khi.

5. Lam sach 10an dién nudc thai chia cdc co s& cong nghiép cfing nhu nudc thai sinh hoat @
cAc tram xir [§ cuc b hay cia thanh phd @& thu duoe nudc c6 thé sir dung tron

trinh cong nghé va trong céc he théng cép nude tuan hoan.
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6. Ung dung cdc phuong phép va thiét bi tién tién dé tam sach nude thii.

7. Sir dung 14t ci nudc thii sau khi d3 lam sach va lam ngudi trong cdc qua trinh cong nghé
trong céc he théng tudn hoan nudc.

8. Duy tri thanh phan mudi 6 dinh cia nudce trong hé théng cdp nude tuan hoan bing céch

14y ra mot phian nude véi muc dich loai mugi mot phan hay hoan toan phan nude d6 va tan
hoan nude khong 6 mudi vao he théng cép nrdc tan hoan.

Phuong phap ti€p can dé phong ngla, giam frong nude thai va cac chat gdy 6 nhiém
wréc 1a phuong phép tich cyc va mang tinh chil dong. Phuong phdp nay di vao ban chit cha
qui trinh cong nghe, kiém tra qué irinh san xudl, ngudn nguyén liéu, im nguyen nhén,
ngudn phat sinh ra nuée thai, tir d6 cd cdc bién phip giai quyét tan gdc nhu thay dbi cong
nghe, tuan hoan st dung lai nuéc, tai sit dung lai cdc chit gay 6 nhiém nudc, phan tudng
céc dong thai gay 0 nhiém va khi can thiét xit 1§ cuc bo cdc dong nay voi mot luong nho.

Phuong phép nay €6 uu diém:
- Giam luong nudc sit dung.
- Giam twong nudce thai can xir 1y.
- Giam tai luong cdc chét gay 0 nhiém.
- Hién qua Kinh t€ cao do gidm chi phi xtr 1§ nude thai.

Phuong phép gidm luong nuéc thai va cde cht gay 6 nhidm nu6c c6 thé thuc hién
bhng cdc bién phdp sau:

1. Thay thé cic cong doan udt (c6 it dung nudc va héa chal) bang cdc cong doan khd
(khong dung nudc).

Bién phép nay doi hoi phai c6 sy cai tién, thay d6i cong nghe, dic biet d6i v6i nhimg
day chuyen sin xudt lién wc. Do d6 d6i v6i nhiing co s& méi xay dyng hodc ¢6 k& hoach
mé rong, ngudi ta can quan tim hu ¢ xem ¢6 nhimg cong dogn udt nao c6 thé thay the
bling cong doan Kho.

Thi du trong cong doan xUr 1y be mat kim loai cha cong cu. t&m hay &ng bing kim loai
c6 thé thay thé bién phap xir 1y uét vai axit bing phuong phip co hoc, quang hoc nhu dénh
gi bing ban chai hay chiu sang. Hodc trong cong nghiép ché bién rau, hoa quéa ngudi ta c6
thé thay thé phuong phép udt 4€ thch vo biing méy tich vo kho s& gidm duoc 1/3 hrong
nudc thai,

2. Tiét kiém st dung nuSc, phan ddbng nudc thai sach dé tuan hoin s& dung lai, thuong
xuyén kidm tra dudng 6ng din nude € tranh that thoat nudc.

3. Phan luong cdc dong thai cé nong do cdc chat o nhiém cao dé x{ Iy rieng, han ché pha
loing nhimg dong thai nay dé gidm tii luong O nhiém cho he théng xit 1y chung. Thi du
dich thudc nhudm trong cong nghigp dét, san dinh k¥ thai nén thu hoi xir 1§ riéng. Vi trong
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dich nay cdn chita lugng thudc nhugm khong bdm vao vii va mot lugng 1dn cdc héa chit
phu trg cho qué trinh nhudém. Mot thi du khéc nhu trong cong nghiép ché bién thuc phdm, o
céc co s& giét md nén thu hoi cdc dich, mdu, md riéng, han ché thai pha lodng vio nudc rra
dé khoi din dén phai xir I¥ mot lugng nudc thii 16n v6i ndng do cde chét 0 ahiém him co do
cdc thanh phan d6 gay nén.

Theo kinh nghiém thyc t& cia nhiu nude, mot nha médy sir dung cang nhiéu nude thi
luong nudc thai va d6 pha loing céc chdt gy 6 nhiém cang 16n, din dén kho khan trong
VIBE i 1Y (thidt bi 16n, nong d6 cic ch4t 6 nhiém lodng) va chi phi cho xir Iy s& cao.

Pé lam sach nuée thai cong nghiép ¢ thé sir dung mot trong céc loai cong trinh x1 1y
sau : x4 1§ cuc bo (xir 1y tai xudng); xir 1y chung (xir 1y tai tram xir iy chung clia nha may)
va xit Iy tap trung cho ci thanh ph6 hay khu vyc. Trong cong nghiép hoa chit thuong dung
céc cong trinh xit 1§ cuc bo vh xit Iy chung, rat it khi sir dyng hinh thifc xir 1§ tdp trung tai
céc aha may xit Iy nude thai ciia thanh phe.

1. Xir 1§ cuc bd : Xit I§ cuc bd dwge ding dé lam sach nudc thas tir cdc thiét bi hay phan
xuong. O day c6 thé thu hoi duge nhilng chét cé gid tri nén ngudi ta thuong sir dung cic
phuong phép 1am sach tdi sinh nhu ldng, tuyén ndi, trich ly, chumg tuyén, hip phu, trao
d8i ion, thdm thau nguoc v.v... Trong nhidu trudng hgp con sir dung ¢ phuong phip
nhiét dé xir 1y cuc bo. DE xir I cuc bo cin c6 he théng phan lusng dong thai t6t. Xir Iy
cuc bd chi ¢in xir Iy mot luong nude thii nhd véi ham lugng chat & nhiém cao, tranh
duoc hién tugng 1am loang véi cdc dong thai khdc trude khi dira vio xir 1y tap trung.

2. Xir 1y chung : Xir I chung ding d€ xir Iy nudc thii clia 102n nha may. Nhitng cd s& sin
xudt héa chit, héa dau thudng duoc trang bi cdc cong trinh x& 1y loai ndy. Trong céc
cong trinh xir 1§ nude thai cia cdc nha mdy héa dau ¢6 thé co ca xir Iy so cdp, xir 1§ thi
cdp va xu ly cdp ba. ¢ nhieu co 56, cdc ¢ong trinh X 1y chung nay con cd thém nhiém
vy 1am sach nudc thi sinh hoat va nude mura. Can chi § ring, tiy thudc vao mic do 6
rhiém ctia aude thai ma c6 thé din ching thing vao xir Iy so cip hay xir 1y thi¥ cap hoic
c4p ba v céc dong 6 nhiém ndng can dugc xir 1§ cuc bd trudc khi dua vio tram xir Iy tap
trung.

3. Xir Iy tap trung cha thanh phd : Cdc cong winh x¢r 1y nuéc thai cia thanh pho c6 nhiem
vu chinh Ia 1am sach ¢o hoc va lam sach sinh hoc 461 véi nudc thai. Nude sau xir 1y thi
cip duoc khir tring bang clo hodc ozon trude khi thai vao ngudn nude tr nhién. Bin cin
ldng 1t bé ling so cip vA thif cop sau khi tich nudc biing loc chan khong hodc.san phai
bing cat va sy kho 6 thé ding lam phan bén (néu gidu N, K vi P) hoac.ding dé chon
14p cc ving uting hay dem thiéu hiy. Tram Xt ¥ 14p trung ctia thanh phé ding dé xir Ly
e thai 46 thi bao gom nudc thai sinh hoat va nudc thai cong nghiép sau khi da dugc
xir 1§ cuc bo.

Nuéc thai san xudl muén dude 1am sach & cdc nha mdy xir 1y nudc thai tap trung cla
thanh phd can théa man cdc digu kién sau
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a. Ham lugng cdc chét rdn lo limg khong duge virgt qud 500 mgA.

b. Khong chita cac chit dé lam tdc dng dan trong h¢ thong thai nude.

¢. Khong chia céc chit ¢6 tinh chét pha hily 6ng din va cc cong trinh thodt nudc.
d. Khong chita cdc chit dé chdy va tao khi dé tao thianh hén hop gay nd.

d. Khong chita cde chat doc cé ndng do can trd qué trinh phéan hiy sinh hoc.

¢. Nhiét do cua nivde khong duge vugt qui 40"{?.

Dai v6i nhimg loai nue thii sn xuat cé chia cdc chit phong xa, cdc chit doc va
nhiém bén do cic vi khudn, can khir ching trude khi thai vao né théng céng chung cia
thanh phd. '

Tém lai, van dé nuée thai cong nghiép cin duce gial quyét bing st dung k¥ thudt hé
thong kel hop chat ché cdc yéu (8 k§ thudt va khoa hoc d€ dal duge phuong dn 161 i cho
Xur Ly,

Thong thudng xu 1y nude thai tap trung thuomg gidm duge chi phi cho van hanh va
dién tich xay dung. Tuy nhién, thy theo tmyg trudmg hop cu thé cia cdc loai hinh cong
nghiép ¢6 thé chon xit 1Y cuc bo hay t4p trung.

Cic phuong dn xit 1Y khde nhau duge irinh bay trén hinh 3.3.

3.3. NGHIEN CcUU TINH KHA THI VE XU LY NUSC THAI

Khi xem xét viee xur 1y nudc thai, ngudi K§ su cong nghé moi trudng can tién hanh
nghién ctiu tinh kha thi gidi quyét vin dé nude thai. Nghién cifu nay bao gom: dénh gid va
thu thap co sd dir liéu vé nudce thai clia nha may, gom hr lugng va thanh phin cha nude
thai. Trén co s& két qua phan tich cdc dac tinh cta nudc thai s& nghién ciu so sinh cdc
phuong dn xir 1y khde nhau. Cdc thong so phai do va can phan tich 1a pH. nhu c&u oxy héa
hoe COD, nhu ¢iu oxy sirh hoe BOD, ham lugng chét ran TS, S, cdc héa chat doc va kim
loai, nhi¢t 46, ham lugng dau md, ham luong photphat, nitrat,... D6 1a nhimg dac tinh chinh
clia nurde thai cong nghiép.

3.3.1. Xéc dinh luu lugng nudc thai

Luu lyong nude thai trong cde xi nghigp thudng dac dong Ién trong mot ngay san
xudl. Mirc dao dong tir khoang gid tri nhd nhit dén 16n nhit can duge quan sat va ghi chép
dé theo doi.

- Lanu luomg trung binh hang ngay duge si dyng lam ca 36 cho thiét k& qua trinh xir 1.
- Laru luong cure dai dang dé thiét k€ sie chita thity luc clia cong trinh xu Ly,

- Hau hét cdc qud 1rinh xir 15 sinh hoc duge thigt ké trén co s¢ luu luong trung binh hoac
120% huen luong trung binh. Nha médy xir I¥ nude thdi can duge thigh ké d€ 6 thé lam viee &
didu kién lru luong O ¢ mde nhd nhat va 1on nhat
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3b] 3c| 3d

b. H& théng cd frgm xU W cucbdd

ang nude thai & nhiém nang

EEBE

M

. H8 thdng cd tram xa iy nuac tudn hodn

Hinh 3.3. Cac phuong an qudn y nudc di céng nghigp

1. Nude mua; 2. Nuoc thdi sinh hoat: 3. Nudc thdi
5. Tram xU Iy nudc thal cyc bd; &. Trgm XU

s&n xudt: 4. Tram xur iy nude thai tap frung:
I nudce it & nhiém dé futn hodn i

7. Ngudn fiép nhan:



Thong thudng c6 thé xdc dinh luu lugng nude thai trén co sd s6 lieu ghi chép theo doi
sUf aung nude cha timg thiét bi, img cong doan va clia ca nha mdy. Qua bai todn linh.cia
bing v¢ nudc c6 thé tinh duge lugng nude thai d6i véi timg thiét bi, timg cong doan va clia
(0an nhd may. .. - ' T
Ve nguyén tic. dé xdc dinh luwu lugng nudc thai can 1ap céc dyng cu do luu lugng trén

dudng 6ng thai hay muong thai bang déng ho do nudc, 8ng venturi, thing luémg, mang
chan, ... '

Dung cu do har lwong dong theo nguyén Iy cdm ung tix cua Faraday

Nguyén 1y cha dung cu 1 dua trén dinh lut cam tng tir ciia Faraday, khi ¢6 dong chat
16ng chay gua cac dudmg siic cha tir trudng giira hai cuén nam cham thi dién the s& thay déi.
Miic thay d6i dién thé 1y 1€ thuan véi van téc dong chét long : ‘

E = BDW (3.9)
E~W

2
Q= “1: W (3.10}

trong dé:
E - dién thé duoge do. V,
D - dudng kinh dng din, m,
B - hiing s cam tng 1y, Vs/m®
W - vin t8¢ dong chdy, m/s
Q - luu luong dong chay, m'/s

Cubn nam chim

Hinh 3.4. Dung cy do iuu lugng theo nguyén Iy cdm Ung fu
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Dung cy. B;‘_i_)i_s:ﬁ__dgpg_ddi vdi Sng thai won kin. chodn day nwdc va hu lugng dong
chay idn..

pl—

Kénh ventur!

Kenh venturi ding dé do linu luong nudc thai & cdc keénh ho. Cling twong W nhy Sng
venturi, khi trén ddng chiy ciia chit long c6 1€t dién dot thu thi van 10c dong chay tang va
4p sudt thy finh gidm. Sy thay ddi 46 c6 thé do bing chitu cao cot nudc va gidn ti€p biang
vat pdi gén véi dung cu do (hinh 3.5).

Luu luang dong chay dugc tinh nhur sau :
Q=c.b,.Jg.h'? (3.11)
¢ =0.55 + 0.6 12 he 5§ thily lwe, phu thude vao by/b;
b, - chigu rong cia kénh. m:

b, - chi¢u rong cila doan kénh that, m; thutmg chon by/b; =04 = 0.7,
h, - chign cao cot nudc rrdc doan thit, m.

E Dung cy 4o

Hinh 3.5. Dung cy do luu lugng theo nguyén ¥ venturi

Do luu lugng béng tdm chdn

Diing t4m chn c6 khe chy hioh chit V hay hinh chit nhat. Céc t4m chin nay dugc 1ap
vuong géc voi dong chiy va phai dAm bao kin ddy va thanh muong. Nudc chi chdy qua khe
caa t&m chin (hinh 3.6 v& 3.7).

Lun lugng nudc thai phu thuoce vao d9 cao h, hinh dang, kich thuge khe chay va cé thé
xéc dinh theo cong thuc thuc nghiém:
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a. Poi v tdm chin ¢6 khe hinh chi V@

Q=—8~p.lggﬁz_hm (3.12)

_ 15 2
Vi u = 0,565 +0,0087.0"" (3.13)
Néu o = 90" thi :

8 ;
Q=Tﬁ—p..\/£.h5‘2

h - chigu cao myc audc qua khe chdy, m:
Q - luu lugng dong chay, m'/s.

h/ip <35 khi e < 90Q°
p/B=0.1+15khia <93
h>006m

p=002m

Hinh 3.6. Tam chdn ¢b khe chay hinh chi V

b. Déi voi tam chdn cé khe chay hinh chif nhér :

2 3
=Zphh 280, - (M5 - (3.15)
Q=7 pb-hey2ehe
véi he = h +0,0011[m] (3.16)
he
b =0.6035 +0.813.— (3.17)

wéi clidu kign
hip <25
h=003m
b>015m
p>0.1m

Hink 3.7. Tam chdn cé khe chdy hinh chd nhat

I~
A
[



Do hwu luong bdng thing ludng

Diing thing lutmg khi fuu twong nude thai nho. ¢d thé diing cdc loai thing, binh ludng
dé xdc dinh luong nude thdi tmg v6i khoang thasi gian nhét dinh.

Ngodi ra, hwu lxong nudc thdi ¢é thé xdc dinh trén co s& ndng sudt cla bom J cdc tram

bom nude thai. hodc dung vat ndi tha trén muong thai dé xdc dinh vén 3¢ bé mat cua vat
ndi Wi,

Biét van téc trung binh cia dong :
Wi = 0.8. Wi (3.18)
Khi d6 ta ¢ lru luong nude thai :

Q=A Wy (3.19)
A- lict dién cla dong chay.

Phirong phdp nay thudng ding d€ xdc dinh so bo luu lwong pudc thai doi véi nhing
muong hir, chua cé kha nang 13p dung cu do va trén doan muong thodt dé cho phép xic
dinh ti¢1 dien chay ciing nhu khéng ¢6 lang cin a day.

3.3.2. Ldy mdu va phan tich méu

Liru lugng va dic tinh cia nudc thai bign dong theo thdi gian, vi vay K thuat 14y méu
diing c6 tam quan irong rdt 16n trong viéc cung cdp nhing s6 lieu ¢d bin chinh xdc cho
thiét k& cic cong trinh xir 19. Méu ¢n mang tinh dai dién cho toan dong va duge Ly & noi
nudc duoc 1won deu, Thudmg 14y miu @& phan tich cdc dac tinh ¢ha nudc thai tai cung vi tri
do lwu hrong.

Nguwi ta phan biét hai loai miu: mau tic thdi, hay miu rieng (Grab sample) va miu
trung binh ty i& (Composite sample)-

o Miu tic thisi 12 miu duge 1y rdi rac & mot thoi diém nhét dinh va phan tich mot
cdch riéng biét. Loai miu ndy chi phan dnh dic tinh clia nu6c va nude thai o thdi diém 18y
mau. Vin dé chinh dat ra cho ngudi k¥ su 13 quy&t dinh tan s6 14y méu. Do vay ngudi k§ su
can can d6i s6 miu di d€ dat do tin cay véi tdng chi phi thép nhét. Mau nic thoi thuong
duoc sit dung khi luu lugng va thanh phan nuée hodc nude thai twone ddi 6o dinh hay dong
gidn doan. Thé tich 16i thiéu cla mot miu 14y wr | dén 2 lit.

Ta xét mot vai thi du sau:

a. Trudng hop liy nuéc gidn doan tir mot giéng sau va chit lugng nude khd dong déu, khi
46 mau tic thdvi ciing db cho mot bive tranh thyc v& cdc digu kien cia giéng daé.

b. Trudng hop su bién déi vé hrong va chit xay ra cham, khi 6 mdu ufe thoi hang ngay
cling di dé phan 4nh hién trang.
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¢. Trong trudng hop dac tinh ciia chat thdi thay d6i ding ké trong 24 gidr trong ngly, viéc
str dung mAu nic thoi sau nhiing khoang thoi gian ngén 13 bit budc. Viec ldy mau nude
thai cong nghiép can thiét (i€n hanh sau khoanyg thai gian tir 10 dén 15 phit. Sau d6 6
thé tién hanh phan tich mét s& dac tinh nhét dinh clia ting miu nhu pH. d6 axit. 46 kiem
£0i gop chung thanh mau trung binh ty 1¢ d€ phan tich toan dién.

» Miu frung binh 1y 1& 12 hén hop cha cdc mau tic thai, daj dién cho mot khodng thai
gian nhat dinh. Thé tich cua mdu t¥c thdi can thi€t d€ tron vao hon hop 1y 1¢ voi luu luong
clia nd tai thdi didm 14y mau.

Phan cua méu tac théi
cén thist dé tron tinh trén _
mat don v luu luong (Luu lueng Sy x (86 mdu tic thol c@n tron)

T8ng thé tich yéu céiu cia méu trung binh 1y 1&

(3.20)

Thuomg thé tich yéu ciu clia mot méu trung binh ty 1¢ bing 2 dén 4 lit. Tan s8 13y mu
tite thit phu thude vho sy bién dong cla kru luong va néng do. Néu luu lugng va nong 4o it
thay déi thi méi miu tic thdi c6 thé 18y san khodng thdi gian 2 dén 24 gid, con néu ching
thay ddi nhigu thi cif sau 15 phiit 14y méin | [an. Méu trung birth ty |2 thudng duoc ding dé
dénh gid hiéu sudt cva cac phuong tién xir 1y.

Vidu :
Két qua do hru luong nude thai tr mot cong chdy vao nhd mdy xi iy nude thai duge
ghi lai trong bang & trang sau. Tinh thé tich can thiét cha cic miu tfc thoi dé c6 mau trung

binh 1§ 1¢ cho 24 i va cho 8 gits cao diém 1 9 h 00 dén 17 h 00. Thé tich can thit cia
mau trung binh ty 1é dé phan tich béng 2500 ml.

Gidi

a. Xdc dinh phian ¢tia mau trung binh cin thi€t dé iron tinh rén mot don vi luu luong,

Phin miu tic thii 2500 ml
= = 1.5 ml/ls
1 v Q'm24 72 /s x 24
Phiin mau tic thii 2500 ml
= = 3 mlAs
1 div Qg 100 1/s x 8

Mu 14y vé duoc phan tich trong phong thi‘nghiém dé xac dinh cdc chi tiéu dic trung
cho tinh chél clia nudc thai theo phuong phap chudn.

Muc dich ciia vigc 1ap chuong trinh 18y miu 13 nhiim dat di s6 liéu vé thanh phan va
liry lugng nwdc thai lam co sd cho thigt k&, S6 lién phan bé ngiu nhién ¢6 thé lech véi phan
bé chudn.

Thutmg. sit dung phuong phép do thi xéc sudt d€ xdc dinh mo hinh phén b chudn
hodc fog-phan hé chudn ciia mot p hop s6 liéu. Phwong phdp nay dugc sir dung d€ xdc
dinh trung binh diém giifa vi phaong sai clia s6 ligu.
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Thé tich can thidt (ml) cia méu tic that cho
Théi gian Q, s
M&u frung binh ty 1€ 24 h Méau frung binh ty 1& 8 h
24100 49 15%49 =74
01:00 42 15x42=063
02:00 36 1.5x36=54
03:00 31 15%3) =47
04:00 29 15%29=43
05:00 Y 15x31 =46
06:00 39 1.6x39 =58
07:00 56 15x56 =84
08:00 62 15x62=93
09:00 90 15x90=135 30x90=270
10:00 104 15%x104= 156 3.0x104 =310
11:00 13 15x113=170 30x113 =340
12:00 16 15x116=174 3.0x 116 =350
13:00 12 15x112= 168 3.0x 112 =340
14:00 106 1.5x 106 = 159 30x106 =320
15:00 100 1.5 100 = 150 3.0 x 100 = 300
16:00 95 1,5%95 =143 3.0x95=290
17:00 91 1.5x91 =136
1800 87  Ax87=130
19:00 81 1.5x%81 = 121
20:00 76 15x76=114
| 2100 9 15%069 = 103
| 2200 63 15x63=94
23:00 54 15x54=81
[ Luulugng 72 Qn’ =100 2596 ml 2520 mj
| TB Qe
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Qud trinh dung db thi xdc sudt gom cdc budc:
i) Chon loai gidy xdc suat: hoac s6 hoc, hodc logarit, hoac ca hai:
3y SAp xép s6 liéu theo gid tri tng dan;

iii) Xac dinh vi tr{ do thi cba timg gid ri theo biéu thirc sau :

M-05

Vitridothi = N x 100 .21

trong 4o ;
M - hang clia gid tri
N - 58 quan sdt.
Néu 56 quan sat 1l 16n {nghia 13 tir 30 dén 100 hay 16n hon), c6 thé nhém s6 liéu
thinh timg nhom tang dan va vi i irén o thi duge tinh theo cong thic sau:

Vitri do thi= N+l ” 100 (3.22)

Vi du d6i vdi BOD ¢6 thé nhom s6 lieu tang 50 mg/l véi diém gidra clia sO 1ang do
duge sir dung vio viée dung do thi.

Khodang gid i $8 méu trong khodng giati M Vitri @5 thi, %

5

200 - 249 5 5 “= % 100=52
97

250 - 299 4 o 4 100=9.3
97 © 7
96

1150- 1199 9 96 afxmo:@qo

iv) Ké dudmg phi hop nhdt, céc gid tri can 1 t4p quanh dudng nay (hinhk 3.8). Truc hoanb
biéu thj x4c suélt (linh bang phan tram) cua gid tri biéu thi @ truc tung xay ra. nghia }a phian
ram thoi gian gid tri cua thong s§ bang hay nho hon céc gid tri doc trén tryc tung.

v) Ddi vdi phan ba chudn, 50 phan vi bang trung binh va trung tuyén. D6 1a trrding hop
dién hinh. Tuy nhién vé do thi xdc sudt 1a dé xdc dinh trung tuyén thyc, d6 1a gid i 50
phan vi déi vdi duong phit hop nhat.

vi) D&i v6i phan bd chudn, phuong sai bing 2/5 (sy kKhdc nhau giira 90 va 10 cdc gid i
phan vi}. Digu ndy c6 nghia 12 68,26% 141 ca céc gid tri nam trong khoang +1 phuong sai tir
gid tri trung binh,
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Viéc phan tich luu tuong va cdc dac tinh nudc théi chi ra mot gidi phép kinh & cho vén
d2 x&r ly nwdc thai bing cdch khir hodc gidm luong cdc chét thai hodc nude thai thong qua
cic bién phép sav :

1. Thu k61 hodc tan dung nhiing phé thai;

2. Khir cdc chal thai & trang thdi kho, _

3. Phan téch riéng nudc thai khong chifa cdc chét gay 6 nhiém, nhy nudc 1am nguodi c6 thé
thai tryc tiép vaoe nguon nudc;

4. Tuan hoan nude thai gidm edi trong thay lyc;

5. Thong thudng, cdc tiéu chufin thigt k& qua trinh dya trén 50% cdc gia tri. Cdn céc tiew
_ chudn thiét k€ thdy luc dua trén 90 dén 99% cac gid tri.

2000

BOD, mg/!

m=8 L
1000

800 - -

600

400 m=1 - ‘_/6:: m=2

200

2 5 10 30 50 70 %0 95 98

% thai gian gid fri BOD béng hodc nhé hon gld i frén d thi

Hinb 3.8, £9 thi xac sudt gid tri cto thong o khdo sat

3.3.3. B&o qudn mbu

Pé trdnh qui trinh phan hily va thay ddi dac tinh, gy sai léch trong két qua phan tich,
miu 14y vé cin dugc phan fich ngay hodc bao quan nghiém ngit dam bdo dic tinh cla
chiing khong thay d6i. Phuong (hitc va thi gian bao quan d6i véi timg thong s6 clia nude
théi duge t6m tdt rong bang 3.6.
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Bang 3.6, Bdo qudn m&u nudc thdi cho phdn fich

Théng s8 Phuong thiic bdo qudn Thé! glan bdo qudn cho phép
D& KBm - dd axit lanh 4°C 24h
BOD lanh 4°C : 6h
cCD +2mlH:804/7 ) . 7 ngdy
Canx khéng 7 ngdy
Clorua khéng 7 ngdy
Méu Ianh 4°C 24 n
Xyanug +NaOH dén pH=10 24h
Florua khong 7 ngdy
Kim logii tan + 5 mIHNQ: /! & théng
Nito dang NOa vaNH; 1 + 40 mg HgClz/ 1. ignh 4°C 7 ngdy
Nito hiu co + 40 mg HgClz / 1. Ignh 4°C khéng
Daw. ma +2mlHS04/ I, 4°C 24 ngdy
Cacbon hQu co +2miH804/ 1, pH=2 7 ngdy
Pheno} + 1 g CuSOq/ . + H50, A8n 24 h
pH = 4; 4C
Photpho +40 mg HgClr / 1; 4°C 7 ngdry

3.4. NUGC THAI CONG NGHIEP PHAN BON HOA HOC (5,6,7,8)

Trong cong nghiép phan bén héa hoc c6 céc loai chit yén sau : phan dam, photphat va
phan kali, trong 46 nhu cu v& phan dam Ién hon cé. Hién nay ngudi ta cdn sin xufit phan
hén hogp tir cdc loai phén trén. :

Cic héa chit ding d¢ san xut c4c loai phan bén héa hoc thudng la NH;, CO,, céc axit
HNO,, H,S04, HiPO, va céc loai quang d6i véi sin xuft phan lan.
'3.4.1. ©8ng nghé sén xust phéin dam vé ngudn g8c nudc théi

Trong san xudt cdc loai phan dam, amoniac NH, déng vai trd nguyén li¢u diu, nhu
sdn xudt amon nitrat :

NH; + HNOy — NH,NO; (3.23)
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amon sunfat :
2NH; + H,S0, — (NHL)250,4 (3.24)
ho#c phin dam ure (cacbamit) ;

2NH, + CO; z= NH,0-CO-NH, (3.25)
cacbamat amon
phén giai cacbamat ;
NH,0-CO-NH, <2 CO(NH,); + H;0 (3.26).
Phdn dam ure
Cic khi NH;, CO, cho t8ng hgp ure c6 thé di tir khi héa than, khi thién nhién, khi
dong hanh, ddu md véi sy tham gia cla hoi nudc va khong khi. Céc cong doan chinh trong

qui trinh sdn xu4t phan dam ure gom : san xust khi nguyén lieu; tinh ch€ Iam gidu khi
nguyén lieu; 1éng hop amoniac; téng hop ure.

So db cong nghe vi cic dong nude thii ciia qué trinh sin xudt phan dam di ¢ khi héa
than duoc thé hién trén hinh 3.9,

Nguon nudce thai sinh ra tir cdc cong doan:
- Cong doan 1am lanh v rita khi than bing nuéc 1am lanh true tiép.

Nude rira dién cyc caa thiét bi loc dien dé tich bui ¢6 kich thu6c nho. Nudc thii ndy
chita ham luong bui than ngodi ra ¢dn chifa c4c chdt doc hai nhur xyanua CN, phenol, HzS.

- Cong doan tinh ché khi: bao gom khit H,S thanh luu huynh nguyén 16 (S) bing dung dich
ADA {(antraquinondisunfonic axit C,4HzOsS; hay dung dich tanin}, chuyén héa CO —» CO,
vi hdp thy CO, bing dung dich MEA {moneethanolamin NH,CH,CH,OH).

Trong céc thip hap thu,dung méi duge st dung va téi sinh fuin hoin trong chu trinh
kin. Dung moi bin dugc thii theo dinh ky. Nu6c tham gia chii yéu & trong céc thiét bi trao
ddi nhiét gidn tiép nén nudc thai 12 nudc sach.

Trong cong doan tinh ché khi nuéc thdi nhiém ban 12 nudc rira luu huynh thudng chia
fuu huynh va nudc rira thigt bi.

- Cong doan t6ng hop amoniac, nudc thai chil yéu [a nude 1am lanh gidn 1iép nén it 6
nhiém. Nudc thdi chita chét 6 nhiém 13 nudc thii tr khau rira khi bing dung dich NH; lodng
(nira kigm). Nudc thai & day chira amoniac.

- 3 he théng mdy nén khi, sau mbi cfp hén hgp khi dugc 1am lanh bing nute dé ha nhiét
do va phan ly dau... Nu6c thii tiy he théng m4y nén khi thudng chda dau.

- & cong doan tdng hop ure, ngudn nude thii chinh 1 nuéc ngung hoi thit cdp cla gud trinh
¢6 dic chita NH, va ure.
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Hal nuse
|

Than

!

Khdng khi-

Khi héa than

¥

Nube ———l Tach byl rialoc dign

.

Nudc thdiria
(byl, CN, phenol, HaS5)

r Kho HgS bing hép thy

h

I: Tl sinh dung
| mdi

-
Nudc thdi

T Nusc

& :
Nuéc lam ngudi

Chuyén héa CC - CO2

NH3 leding

Nude iéam lgnh
—— i

Nudc

Hoi nudc

y

Tdi sinh dung

Khu CO

il

A

dich ddng

L

RUa ki&m

T Nudc

!

Mday nén

Y

!

T8ng hgp NHa

!

Phdn by

!

T8ng nop ure

¢

Phén gidi

¥

Céddic

'

Tac hat

4

Ure

¥

chia §

L————» Nudc sach

——  Nudc thdi

Nudc théi chiia NHa

Nude thdl chita d&u

f———»  Nudc thdl chia NH;, ure

Hinh 3.9. S dd cong nghé véi che ddng nudc thdi qud trinh san xudit phan ure
1 khi héda than dé
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Phén dam amonsunfat (NH ),50 va amonnitrat NHWNO;

Cong nghé sin xuft cdc loai phan ndy deu gin lign v6i cong nghé san xudt axit
sunfuric va axit nitric. Nuéc thai cua nhiing nha mdy san xudt cic loai phan dam nay deu
chifa amoniac, cic mudi amon va cic Joai axit tham gia vao quéd trinh.

Theo Meinck [8], sin xuft 1 t4n phan amonnitrat NH,NOs thi thai 5 + 15m’ nuée
ngung tit cong doan co dic NH,NO, v6i ham lugng cdc chét trong nudc ngumg gom
NH,NO, : 200 + 250 mg/l va NH; : 10+ 20 mg/l.

3.4.2. Cang ngh& sdm xudt phan photphat (phén 1&n) va ngubn phét sinh
nudc thai

Phan phostphat thudng gap 1a supephotphat v6i cong thic Ca(H,PO,), phin ian nung
chay, va amonphotphat véi cong thite (NH.)sPOs. _

Nguyén ligu dé san xuft phan supephotphat 1a quang photphoric Caz(POy), hay quiang
appatit 3Ca(P04),.Ca(CLF); va axit sunfuric H,SO4. Cic co s& sin xudt phan supephotphat
thudmg c6 cong nghe san xudt axit sunfuric k2m theo. Axit sunfuric dugc san xudt tly quang

pyrit FeS, hay luu huynh. Cong nghe san xust axit sunfuric ¢6 k&m theo ddng thai duoe thé
hién trén hinh 3.10 va 3.11.

Quang pyrli Khéng ki
Lo &t

Tach byi khd

l - Hz50, lodng
Lém sgich khi

l———- Léng >
3 Nudc thai chita
Chuyén héa 50: - §Cs fiuo, oxtt
Dung dich Khi théil 3

Hap thy

hép thy
l T Khi

Hap thy thai
ey . =
NUGo T (0 by KhD ‘L

$an phém Hz504

Hinh 3.10. So d® nguyén ly céng nghé séin xudt axit H280, 1 pyrit va
“ céc ngudn nude thai
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Khang khi

-
Luu hujmnh _.l N&u chdry |.__.| Lo d6t |

| Dung mé&i Khi thést
Chuyén héa SOz —» 5O, L T
. » HOp thy
v v
Hép thy 50; | NUSC
thi
¥
San phéim Ha$04

Hinh 3.11. S0 dd nguyén ly cong nghé san xudt HS0,
luu huynh va cdc ngudn nudc théi

Qudng

{

Sdy

o
Y

Trén

¢,

HO Khi thai

Khithéd [ Hap thy

A J (chua HF. SiCs)
Héa théinh
: Nude thdi
y
ng

] (c6 HoSiFs, HP
Sementin _@1 tu I

A 4
I:L‘ij

$an phém

Hinh 3.12. So d8 nguyén Iy cong nghd san xust supephotphat
va cac ngudn nudc thai



Trong cong nghé san xudt H;SO,, nuéc hau nhu khong tham gia tryc ti€p vao qué
trinh san xudt ma chi tham gia dudi dang nu6c 1am mét thi€t bi (gidn tiép) va dung moéi hdp
thu trong cong doan xit 1y khi thai. Nudc thai tr cong doan xr 1y khi thai 14 dung moi di
hép thu chia SO; v F, As;Os, TeO,, Se0; d6i vai san xust H,80, tr pyrit va chia S, SO,
d6i vai san xust H,SO, tir luu huynh. Nudc théi mang tinh axit manh vi ¢6 chita HyS80,.

Cong nghe san xuat supephotphat va céc nguon nude thai duge thé hién trén hinh 3.12.

Bin chét phan g x4y ra trong cong doan héa thanh 1 quing khong tan trong nudc
tAc dung v6i axit sunfuric tao thanh supephotphat dé tan trong murdc.

Cay(POy); + 2H;80, € Ca(H,PO,), + 2 CaS0, (3.27)

khong tan trong nudc tan trong nuéc

Ngubn sinh ra nu6c thai cia cong nghé san xuft phan supe 12 do ding nuéc hép thy
khi thai sinh ra tir cong doan héa thanh. Khi thii c6 chia HF dugc hip thu bing H,O va khi
¢ mat ciia oxyt silic Si0; s€ tao thanh H,SiFg:

HF + SiO, — SiF + 2H0 (3.28)
3SIF4 + 2H20 - 2HQSIFO + 8102
néu H,SiF, khong dugc xir 1§ thu hoi thi day la vén d& o nhiém ién ndm trong nude thai.

3.4.3. Céng nghd san xudt phan kali

Phan kali dugc sin xudt tir cdc loai mudi mé kali. Mudi mo kali tho thudng chia mudi
NaCl, sylvin KCl, camnallit KCi.MgCl,.6H,0, kieserit MgSO,.H;O va it it CaSOy, trong d6
ham lugng mudi clorua kali chiém 15 dén 30%.

Phu thudc vao ham lwong cia mudi mé ma phuong phép san xudt phan kali rat khic
nhau, ¢6 thé hda tan & nhiét 46 cao, rira loc loai MgSQO,, tuyén ndi va gia cong tinh di¢n.

Vi céc thanh phin trong mudi md it hay nhi®u hoa tan trong nuéc, do dé nuée thai &
day 13 dich chifa cdc loai mudi, my khong doc nhung rdt khé xir 1§. Bing phuong phip
tuyén néi va ly tam d¢€ thu dugc mudi KCl hay phuong phip hda tan trong nuéc néng sau
d6 loc gan - 1am lanh - két tinh thi dgu sinh ra nuée thai ngoai cdc mudi hda tan, cdn chia
c4t, voi va ham luong chélt rin lo Wmg cao.

Theo Meinck [8], luong dich thai phu thuéc vio him luong cia mudi KCl va MgCl,
trong quing. Cho 10 t&n mudi md nguyén ligu lwong dich thai [a or 32,7 dén 879 m’. Cu
thé nhur sau :

- i md chifa 10% KC\ trong g v6i 12.8% MgCl, thi dich thii [2 32,7 m;
- mudi mo chita 16% KCl tuong ving v6i 20,4% MgCl, th dich thai 14 52,3 m’;
- mudi mo chira 20% KCl tuong tng véi 25,5% MgCl, thi dich thai 14 65,4 m’;
- mudi md chita 26.9% KCI trong (ng véi 34,3% MgCl, thi dich thai 12 87,9 m’.

263



Mudi md

!

Héa chét,

Nghi&n, d
chét trg ¢ op
L A
l L . b 4
Tuy@n néi Héa tan
L
Lang >
L i L
+— Llytam Lom lgnh, két tinh |
Nu&c thai
r L 4
58y kho Nudc thdi
Sdn ph&m KCl

Nuéc thdi (chia ddt, da. vai, NaCl, 85, TDS),
Hinh 3.13. So dd céng nghé sén xudt phan kali va ngudn nudce théi

3.4.4. P&c tinh nude thai cla ngdnh cdng nghiép phén bén va tac dong
cua chiing t&i méi trudng

Tir m6 ta cong nghe san xuat cic loai phan bon va ngudn sinh ra nuée thai cho thiy,
vin d& nude thai cta nganh nay 12 mot van dé can duoc quan tam. Lugng nuéc thai phu
thudc vao timg loai hinh san xudt va ciing dé sn xu4t mot loai phan, lrgng nude thai tinh
cho mot don vi sin phdm cling khdc nhau, do cong nghé sin xudt khic nhau va mtc do si
dung nudc rong cdc cong doan lam sach khi, thi&t bi ciing khic nhau.

Céc chit gay 6 nhiém nude trong san xudt phan dam bao gdm: cic chl trung gian va
san phdm nhu NH;, ure, céc loai phan dam khéc, d3u cOng nghiép tir méy nén, cic tap chét
nhur xyanua, sunfua, asenic, phenol, bui than tir cong doan khi héa than.

Céc chilt gay 0 nhi€m nudc trong san xudt phén 1an 13 nhimg axit v6 co H,80,, H;PO,
va sin phdm, ngoai ra con 1r ngudn nudc thai 1am sach khi chika fluor, AsyOs, TeO,, Se(,,
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SO, ... Trong san xuét phan kali thi vén d& 0 nhiém nuéc la do céc mudi tan va cdc chit
cin bin (d4, cét, voi) & dang lo limg trong qud trinh gia cong mudi mo.

Bang 3.8. D&c diém ddng thdi it san xudt dam ure

Théng s& N&ng dé, mg/l

T8 ' 5400

DS 1435

NH; (tinh theo N) 700

Ure (tinh theo N) 600

Fluor 15

Dau 50 - 500
Asenic 1.5

pH 75+95

Theo keét qué dénh gid chat lugng nude thai cha nganh phan bén hoéa hoc & Anbo[7]
dua ra mot 56 dac tinh nude thai wung binh :

Ham lrong xyanua, phenol trong nudc rira khi than phu thutc vio cong nghé khi hoa
va nhién liéu sir dung. S6 liéu & nhigu tram khi héa than cho thay, trong nuéc thai nra co
thé ¢6 t6i 50 mg/l xyanua va 30 mg/l phenol. Khi hoa loang v4i nudc thai ¢ia nhad mdy ham
luong sé gidm di nhigu [4n, song diy 1a dong thai chira cdc doc 16,

Bang 3.9. Dac diém dong thai 1 sén xudt canxl amoni nifrat

Thang s8 Gla i) it pH cée dal lugng khéic ¢6 dan vl mg/h)
Gié i pH 85
Chét rén lo ling 58 325
Chét r&n hda tan TDS 2090
BODs 280
cob 535
Nitg amoniac (NHz) 720
Nita hiu ca (N) 102
Nitrat (NO3) 65
Sunfat (SO ) 980
Photphat (PO ) 42
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Bang 3.10. Bac diém ddng thdi cua nhda may supephotphat

Thang s6 NB3ng d&, mg/I

Ché&t rén lc Iing 150 - 600
Chéat rén héa tan 644 - 980
coD . 35-175
Fiorua (F) 1920 -2163
Clorua (C) 42 -234
Sunfat (SO ) 40 - 336
Canxi 32-86
Photphat (PO ) 04-1

Hau hét cdc chat ¢6 mat trong nude thai clia cdc nha mdy phan bén déu c6 anh hudmg
dén ngudn tiép nhan, mic do téc dong cia chiing 12 khéc nhau.

Dong thii mang tinh axit hay ki2m cao gay tic ch€ hodc ngan ngita qud trinh tu lam
sach cha dong ti€p nhan, gay tic hai dén sy song va phét trién cla cdc loai thiy sinh séng
trong do.

Amoniac va mudi amon 13 ddc 16 d6i véi cd, v6i nong d6 rat nhd 1,2 + 3 me/l cling ¢6
thé 1am chét c4. Nong d6 NH; trong nuée nudi cd < 1,2 mg/l. C4 c6 thé chiu duge v6i ndng
do ure cao 1600 mg/. Nhung trong ditu kién ky khi v6i ndng d¢ ure nho lai doc vdi ¢4 va
vi sinh vat vi & dizu kién d6 ure phin hdy thanh NH; va CO; ty do. Céc amin ciing gay doc
v6i cdc loai thity sinh va con lam ting nhu ciu oxy vi clo. Vi th€ d6i v6i nude ngudn c6
nong 46 amin hoic nito dang amon cao thi trong x¥f Iy nuc can lugng clo 16n va thii gian
lau dé khir tring. Nong do ciia MEA > 10 mg/l s& lam chét cd.

Nudc co chia H,S s& gay miui kho chiv va gay doc v6i cdc thily sinh. Nhigu nghien
ctu d chi ra ring, ndng do6 giéi han cha doc 16 ndy trong khodng 0,5 dén 1,0 mg/l. Tét ca
nhimg hop chét ciia xyanua (CN' ) du ta dc td cho céc lodi thiy sinh, dic biet 1a & dang
hydrogen xyanua (HCN). Arsenic (mudi arsen) cuc ky doc d6i v6i ¢4 va cdc loai thily sinh.
Nong do arsenic 1 mg/l & trong nuéc udng sé gy bénh cham den cho ngudi st dung.
Arsenic 12 doc 16 tich tu, néu nhu hing ngay hdp thu mot lugng rét nhé thi sau mét khoang
thdvi gian nhat dinh ¢6 thé din d&n tir vong. Arsenic [2 doc 18 ¢6 kha néing gay ung thu.

Nudic thai chita dau khi 48 xudng ngudn nudce 1am gidm luong oxy hoa tan trong nudce.
Ngudi ta da nhan thiy mat nudc c6 4nh du rd rét v6i 1p dau loang day 0,3 pum (twong dng
46 10 !t dau trén dién tich 1,5 hecta mét nude). Nude thai bén chita bin than 1am cho nuée
c6 mau t6i, ngan chin sy quang hop nhd dnh sdng mat wdi va ngan chan su tao thanh oxy,
gi4n ti€p dnh hudng téi c4c loai thuy sinh.
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Fluor ¢6 trong nudc thai cha sin xudt phan 1an khi thai vio ngudn nudc 1a chit doc d6i
v&i cdc loai thiy sinh, mic di né 12 cin thi€l dé phong ngira bénh sau ring va lodng xwong
cho con ngudi.

Csc hop chdt photphat v nito ¢6 trong nudc véi nong d¢ cao gay nén hién tugng phi
dudng trong céc s6ng, ho. Nudce thii san xudt phan kali ¢6 ham lugng mudi v6 co dang tan
cao, tuy khong doc numg lam ting dp suat thdm thiu, din dén dnh hudng t6i qud wrinh wao
d6i chit chia 1€ bao. Khi nong d6 musi qud cao ciing ¢6 thé gay tir vong cho c4 nuéc ngot va
dong thue vat séng trong nude. Xir 1Y nudc thdi chifa ham Jugng mudi vo co tan rit phic
tap, ddi héi chi phi cao nhu phrong phip c6 dic, phuong phip méang. Hién nay mot & audc
¢6 san xudt loai phéan kali,nuGe thai cda nhiing déng 6 nhiém mudi 1an cao thudng duge vin
chuyén d3 ra bién hosc nha mdy cin dugc xay dung gin bo bién.

3.4.5. Xy nudc thai ngénh phé&n bon hdéa hec

Nuge thai ctia nginh céng nghiép phan bén héa hoc bi 6 nhiém bdi cdc ngudn khéc
nhau va ¢6 dic tinh khic nhau. D dam bdo tinh kinh € cho vi¢e xit Iy nudc thai, can phan
ludng dong thdi va x 1y rieng, dac biét di vi nhimg dong ¢d ham luong chét gay 6 nhiém
cao v6i muc dich wu tién 12 thu hdi va tuin hoan sir dung lai cho sdn xudt va sau dé 12 gidm
luu hrong nude thai cin xir 1. Dong théi can xu 1y riéng bao gom:
- Dong thai mang tinh axit hay kigém cao.
- Dong thi chita NH v ure nong d¢ cao.
- Dong thai chia fluor va photphat.
- Dong thai chufa dau, chét rdn |o Himg cao..
- Dong théi cla khi héa than chia xyanua, H,S, phenol.

Céc phuong phdp xa 1y :

1. Ddi véi nude thdi mang tinh axit hay kiém cao duge xir 1§ bling phuong phép trung
hda, c6 thé trung hda hai ddng nudc thdi mang tinh axit va kigm vdi nhav hay dung tic
nhén trung hoa, (xem chuong 11, phan 2.6).

2. Déng thdi chita ham legng NH; cao c6 thé xit 1y bing phuong phép trao déi ion.
Phuong phap niy c6 wu diém thuc hién & nhiét do thép, nong do NH; bat ki va NH; thu hoi
duge twan hoan str dung cho san xuft, & day thudng ding nhura hitu co ¢6 kha nang trao ddi
cation véi NH,"

R-A + NHy" @2 R-NH, + & (3:29)

Sau d6 NH, duge nha qua tdi sinh bing dung dich HzS0,.

- Khir NH; trong nuée thii bing phuong phap chung phan ly dua vao d9 bay hoi khac nhau
clia NH; va H;O. Nguyen 1y xit I dugc thé hi¢n trén hinh 3.14. Phuong phép nay c6 uu

diém thu hdi duge NH; c6 nong do cao, ¢6 thé sir dung lai cho sin xud, song tiéw t8n luong
nhiét i6n. |
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Hinh 3.14. So dd nguyén Iy xU ly nudc thai chiia NHs bang phuong phdp chung
phén ly
1. Thiing chida; 2. Thigt bi gia nhigt hdn hgp ddu; 3. Thap chung fuyén:
4. Thigt bi ngung ty lam lgnh sdn phém chia NHz cao: 5. Thi&t bi I&m ngudi nude théi
- Phuong phdp nuot tao ¢é xir Iy nudce thii chia NH dua trén co 8@ mot s6 loal tio nhu
Spirulina, Cloclia-Scenesmus cd thé phat trién trong moi trudng nude thai ctia nha mAy
phan dam. Tdo sir dung NH; va ure nhu ¢hit dinb duéng trong qué trinh phét trién O nbng
dé thich hop, thu ndng do NH; 12 75 mg/l. Néu ndng d0 cao qui s& lam téo bi chét.

- Pharong phédp sinh hoc dé xir 1§ nudc thai chita NH; st dung cde vi khudn hiéu khi va ky
khi ¢ thue hién cde qud trinh nitrat, nitrit hoa va khir nitrat thanh N, :

hidu khi ky khi
NH, Mk | NO.NO, —— N; + O (3.30)

Phuong phap nay doi hoi cong nghé va khdng ché qud trinh phuc tap.
- Phuong phip thong khi dé xir Iy nudc thai chida NH, dua trén co 0 cén bing hod hoc:
NH," + O € NH;T + H;0 (33D

Khi tang do pH cta nu6c thdi va quat gié trén be mit thodng, NH; s& thodt ra khéi
nude thii lam giam ndng do trong nudc thai. Phuong phdp cin phai tidu tdn nang legng cho
quat thoi gid. Theo mot s6 nghién ci cho thay, & pH = 11,5 néu thyc hién & nhiét do 15°C
(hi 16n 3000 m" khong khi, cdn néu thue hién & nhiét do 4°C thi phai ding 5980 m’ khong
khi.

3. Déng thdi chita fluor va photphat: Trong san. xudt phan $an va phan hén hgp NFK
thi nue thai thudmg chita fluor va photphat. Xir 1y nudc thai loai nay biing phuong phdp
hoéa hoc vi sita vai hodc voi dé tao thanh két tha CaF, , CaHPO4 hay Cas{OH)(PO,); va
k&l hop v6i dong keo t bing cdch bd sung chit keo w Fes(SO4)n dé ting hitu qua khir
photphat va d& idng. So do xir Iy dugc trinh bay wrén hinh 3.15.
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Hinh 3.15. $o dd nguyén Iy x(1 Iy nudc thdi chia flucr va photphat
1. B& chuo va didu hda nudc thai: 2. B8 phdn Ung (bé trung hod);
3, B 14ng; 4. Thiét bi loc ép. xU Iy bun
B¢ phan ting ¢6 thé 13 mot hay nhiéu bac, ding Ca(OH), hay HaS04 d€ digu chinh pH
wong khoéng 6 dén 8. Phan Gng s& e thanh cic chét kho tan CaF, vi hop chilt canxi kel
nia nhu & bang 3.11.

Bang 3.11. DO hoa tan clia mét s hop chdt canxi & nhigt do 20°C

Hop ché&t B4 hoa tan
sunfat canxi CaSO;, 1990mg/l tuong duong 1404 mgfi SO~
Flour canxi CaF; 15 mg/fl tuchg duong 7.3 mgfl F
Photphat canxi CaHPO;, 100 mg/| tueng duong 70 mg/l POsT
Hydroxyapatit canxi Cas(OH)(PO); (dpH=10) 3mg/l

Thi du nudc thii chira ham lugng F 2 7,3 mg/l ¢6 thé ding Ca(OH), dé tao ket tha
CauF, theo phan tng :

pH=6+8
2HF + Ca(OH), ———— CaK{+2H0 (3.32)
hay H,SiFs + Ca(OH), ————> CaSiFs$+2H;0 {(3.33)

4. Dong thdi chita diu, chdt rdn lo ing cao: Diu md o trang thdi o do, néi len mat
nuéc v duge tich bing cdc phwong phip co hoc, tuyén ndi, suc khi véi cic co cdu bo i
(rén bé dizu hoa hay bé Mng. Céc chit rdn lo limg ¢6 trong nuéc thai nganh phan bén
thudng 12 cdc hat san phim hay nguyén lieu duoc xir Iy bing phuong phép dong keo w va
thuimg két hop xi 1y vdi phuong phdp héa hoc tao Kkét tha & trén va sau d6 12 1dng.
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5. Déng thdi cia nudc rita khi héa than: Ddng thdi nay sinh ra trong cong nghiép san
xuii phan dam, ddng chd ¥ 12 trong sin xudt phin ure gan lién v4i cong nghe khi héa than.
Ngodi cong nghi¢p phan bon, mot s6 nginh cong nghiép khic nhu gém sit, thuy tinh, dét,...
¢6 tram khi héa than ¢é sin xudt khi nhien ligu cho qud trinh d6t, nung. Nude thai caa tram
xir 1y khi than d2u chira HaS va xyanua c6 nong do cao.

Xyanua (60 tai dudi dang mudi tan xyanua s€ bj thity phan trong nudc theo phan tng;
CN + H,0 - OH + HCN (3.34)
Axit xvanhydric la chat rdt doc, thuoc nhém 1.

D¢ xir 1§ nude thai ¢6 chia xyanua va hydrosunfua, phuong phéip oxy hda 1a phuong
phdp wu thé hon ¢d. Muc dich ca phyong phdp nay la ding cic chél oxy nda manh nhu
clo, natrihypoclorit, hydroperoxit, ... d€ oxy hda mudi xyanua thanh mudi cyanua cd d¢ doc
bing 1/1000 ciia muéi xyanua. Céc chit oxy héa thudng dugc ding la NaOQCl va H,0..

Phan ng oxy hoa biing NaClO xiy ra nhu sau :

L CN + OCI' + H,0— CNCt + 20H
3. CNCl + 20H — CNO + C' + HxO
3. CN + OClI = CNO + CF

hay phin Gng oxy héa biang HO, xay ra nhu sau
4. CN + H,0, — CNO + HyO

Phan Gng oxy h6a xay ra trong moi trudmg kiem pH 2 10. O moi trwomg nay phan ing
/ xdy ra rdt nhanh va ti€p tyc phin dng 2 tao cyanat, sao cho trdnh hién tugng tao axit
xyaithydric.

D& dal hiéu sudt qud trinh oxy héa cao, rong thyc t€ ngudi ta thyc hién phan img 3
v6i 1ho gian L tir 20 dén 30 phit va phan g 4 v6i thoi gian 60 phit, cho di phan itng
xdy ri nhanh.

Xir Iy dong thii lién tuc thutmg ding NaOCl va dong thdi gidn doan ding H,0, dé
sidm chi phi vé chat oxy héa. Nhung v& mat moi trudmg khi ding H,0; s& han ché duge
ham lugng clo trong nudc.

Xyanal ta0 thanh & phan tmg 3 va 4 bj oxy héa 1iép & dieu kién dur chat oxy hda va
siam pH = 5+7 tao thanh CO, va Ny: '

JONO™ + 30CT + 2H" = 2C0, T + H;0 + Ny T +3Cl
hay JONO + 3CL + 40H — 2C0, T + 2H,0 + N; T+6C1 (3.37)



Phuong phdp khic dé khiy doc xyanua bing sunfat sit dua trén co s¢& phin Ung sau ;

ICN + FeSO; — Fe(CN)s™ + S0,

Fo(CN)* + 2FeSO, PRl FeyfFe(CN)el ¥ + 2504 (3.38

Hop chét Fe,iFe(CN)q} ket thia, 6 thé tach ra khoi nude thai bang phuong phép tang.

3.5. NUOC THAI TRONG CONG NGHIEP THUQC DA (6, 8, 9, 10, 11)

3.5.1. Céng nghé thude da

Thuoe da la nganh san xudt lau doi trén the gidi va ludn gin b6 v@i nganh chan nudi
gia sdc v ¢hé€ bi¢n thit. Nguyen liéu chinh sit dung cho cong nghiép thudc da ka da dong
vit nhy da bd. da thd. da cirv, da fgn, v.v... V6i khai niém thudc da, ¢ nghia lam thay déi
da dong vit sao cho bén nhiét. khong cung gion khi fanh, khéng bi nhan va thai riva khi dm
va nong. Tuy theo muc dich st dung ma da duge thude & cac ditu kien moi trudmg, cong
nghé vi hoa chai. chét thuoe khic nhau.

Cdu tric ciig de ddng vdt

Du dong vat gom 4 19p : 16p ngods cung la 16p léng, Idp k€ theo 1a biéu bi (epidermis),
Li€p d6 1 16p bi cat (corium) c6 cu tao ilf cic protein dang soi nhu soi collagen, clastin va
lop cudi cing 1a 16p bac nhac, ma. Ciu tric cia da duge mé ta trén hinh 3.16.

Lop l&ng

Lop bidu bi

Lap corium (I8p céf)
— Can cho da thuge

Hinh 3.16. Cau tric clo da dong vat

Trong 4 16p trén chi ¢6 16p thit 3 1a 16p cat duge st dung cho thudc da. Cic 16p khéc
duoe tdch ra khoi J6p cat bang cdc qud trinh co hoc, héa hoc, d6 1a giai doan tién xir 1y da.

Lip da cat duge thudce bing cic chit thude nhu tanin, crom d& chuyén héa da séng
(hanh da thanh phim c6 o ben, khong bi phan hiy trong di2u kién binh thuding.

Cong nghé thude da dugc thé hien trén hinh 3.17.
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Cong nghc thude da gom céc budc sau :
- Biw quan bing cich wdp mubi hay sdy kho. thong thuong dung phuong phép udp.

- 1ot urot d& 1dy 1ai lyong nude da mat trong qué trinh bao quan, thudng sau hoi woi lugng
nude trong da chiém tir 70 dén 80%.

- Ngam voi. (dy lang dimg voi va natrisunfit Nazvs véi muc dich thiy phan cdc protein xung
quanh chin 1ong 1am cho chan 16ng 16ng ra, mém di va dé tach ra khoi da.

- Xén dién, nao thit bang phuong phdp co hoc dé tach phan long con lai, diém va thit bac
nhae, sau 46 x¢ da va xén tia,

- Khu véi, Jam mem da voi muc dich téch luong voi du con lai trong da d& trinh hién nrong
Lun cine da va cho da 68 xam nhap héa chat thudc.

- Lam xcp 13 two moi trnedmg pH thich hop dé céc chét thude dé khuéch tin vao da va lién
k&t v cde phin 1 collagen.

- Thuoc da L ding héa chat thuge nhyr tanin (tanin nhan tao hay tanin ty nhién) vd hop chilt
crom dua vio da. ¢6 dinh trong cdu triic cha collagen lam cho da khong bi théi rita va cé
nhimg tinh chit can thiét phil hgp v6i muc tién st dung.

"Thuoe crom ddi hoi qué trinh ngam voi 1au hon va qud trinh 1am meém da ngén hon la
e tanin. Hoa chal thude 12 cde mudi crom LI nhu Cro(804): Cr{OH)SO4, Cr(OH)Cl; .
Nong 4o mudi crom trong dung dich thuoce thurdmg 1a 8%, twong ing 25 + 26% Crz0s.

Mai trudmg thude €6 pH = 2,5 + 3; thi gian thudc 4 dén 24 h. Thudc crom thudng dé
san xudt da mem. Thudc tanin thudng d€ san xudt da cing. Tanin thao moc duoc tdch chidt
tir cde nguon thue vat nb thong, ting, s, ... Tanin nhan tao hay syntan 1a phitc chat cla
phenolsunphonicaxit formaldehit. Thai gian thuoc tanin thudmg kéo dai vai wan (3 dén 6
irin, oo khi vai théng) thy theo yéu cau chét lugng da.

Da sau khi thuoe duge G dé ¢8 dinh chat thuge vao da va ép dé tach nude. Sau dé duge
lun mém bing dau thue vat hay dau dong vat, ty dé 1am mét nép nhin, nén cho da phing
va sdy cho da kho, ti€p theo da dugc dénh bong va nhuom bang thude nhudm dé tao man
theo yéu chu sit dung da.

3.5.2. Ngudn phét sinh nudc thdl, dgc finh nude thdi cta céng nghé thujc
da va tac ddng cla chiing t6i mbi frudng
Hiu hét cic cong doan trong cong nghé thudc da ia qué trinh um c6 nghia 12 ¢6 sk
dung nuée (hinh 3.18). Dinh nic tiu thy mréc khoang 30 dén 70 m’ cho 1 tdn da nguyén

licu. Lugng nude thai thudmg x&p xi luong nude tiéu thu. Tai lugng, thanh phin clia c4c chat
vay 0 nhiém nudc phu thude vao lugng héa chét sir dung va lugng chit dugc téch ra tlr da.
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Pih mc hoa chat va tieu thy nudc trong cong nghé thude da duoc tdm tat trong
bing 3.12.

Bdng 3.12. Dinh mic hdo chdt st dyng frong céng nghé thude da (9. 10}

(kg/100 kg da mudi)
Héa chét Cho sén xuét da cling Cho sén xudit da mam

NaCl 10-30 j0-30

NapS 3.0 30
CalCH)z 4.5 4.5
NaCOs - 50 50
(MNH4)25C 20 20

HCI 03 0.3
MNaHSO, 15 15

Ha3 04 40 4.0
Na:50; 20

Tanin 12.0 1.0

Crom CraSCu)s 10.0

Dau thyc vat 40

Syntan 30

Chéat fro nhudm _ 38

Thudc nhudm 06

Chdt hodn thign dung mdéi hiu co 40

Nude 30 - 35m*/1 tén da 30-60 m*/1 18n da

Trong cong doan bao quan, mudi an NaCl duge sir dung d¢ udp da sdng, lugng mudi
st dung (r 100 d&n 300 kg cho 1 tdn da song. Khi thdi 1ié1 néng 4m ¢6 thé ding mudi
NuSiF, dé sit tring. Nudce thai ctia cong doan niy 1a nudc rira da trude khi uép mudi (néu
¢6). nude loai niy chira tap chét bin, mdu md, phan dong vat.

Trude khi dua vao cdc cong doan tién xir 1Y, da musi dugc rira d€ loai bd mudi, cdc
tap chit bim vio da. san 6 ngam trong nudc 1ir 8 dén 12 h dé hoi tuci da. Trong qud trinh
hoi i c6 the bé sung cde chdl tdy NaOCI, Na,COs dé 1dy md va duy ui pH =75 + 8,0
cho moi trudng ngiam da. Nude thai cua cong doan hoi tuai ¢d mau vang luc chia cdc
protein tan nbiur albumin, cdc chat bdn bam vaoc da va ¢6 ham lugng mudi NaCl cao. Do ¢6
¢chira luong lén cdc chal hitu co & dang tan va lo limg, do pH thich hgp cho sy phat irién cha
vi khudn nén nwi thai ¢da cong doan nay rdt nhanh bj théi riva.
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Ddng vao

NuGe ria, mudi, chét
sct fring. NasSiF,

HAQ. NaOCl. Na:COa,,
chat hoat dong bé mdt

ra S CalCHz, B0

Ha(D, (NH1)250;

Coc codng dogn
Da

!

péng théi

Nudc thdi chia mau,

Rua, bdo quén, udp mudi

cac chdt hilu ¢o.
protein, chdt béo

Nudc thdi chio NaCl.

RUa. héi tuoi

W

mé, S5, DS, cac chét
hiu co dé phan hiy

Téy 16ng, ngam voi

Nudc thdi kigm chla
NaCl, voi, I8ng. céic chat

Xén mép. nqo thit vé xé

hiu co, NS

v

Nude thdéi kigm chiga voi,

T8y v, lam mém

|~ cAc héa chdt, protein,

chat hiu co

P>

Nudc thdi ¢d tinh axit
chiia NaCl, céc axit

Nudc thdi chla crom va
chat thudce tonin thuc vat, ..

Nudc thdi chia crom va
? chét thudc tanin, tinh axit

nay erzyn, NH:CL —>
HaO, HCOOH. Nacl, —
1,50, —_ Lam x8p
I
Muql crom,.NaIwOJ, sgyntan Thude da
(tanin), chat diét khudn >
K
fp nuée, ty
Béo

H0, NaQOH, syntan, thudce
ahudm, axit formic, déu
déng. thue vat

Nudc. chdt phil bé mdt
(oxyt kirm loqi), son. chét
Qo Mang

|

Trung héa, thudc lqi.
— nhuém, an déu

Hodn thién, ép sdy.
—3 xén mép, danh bdng

!

Da thanh phém

Nude thdi chua cac hda

5 chét crom. ddu, syntan,

tinh axit

Nudc ép chia cac hda

|5 chét thude da. chaf phi

b& mat, thude nhudm

Hinh 3.18. So dd cong nghé va cdc adng nudce thai frong san xudt thudce da

275



Nudc thai ciia cong doan ngdm voi va khir [ong mang tinh kigm cao do mdi trudng
ngim da trong voi dé khir 16ng c6 do pH thich hop tir 11 dén 12,5, Néu pH < i1 16p keratin
trong biéu bi va collagen bi thiy phan, cén néu pH > 13 da bi rop, 16ng gidn s& kho tach
chan long. Nudc thai cha cong doan nay chifa mudi NaCl, voi, chat rdn lo limg do 16ng vun
vi vOi, chél hitu co, sunfua §°.

Cong doun khir voi va lam mem da c6 st dung fugng nrde 16n két hop voi mudi
{NH,),80, hay NH,CI d€ tich lugng v6i con bam trong da va lam mém da biing men dng
hup hay men vi sinh. Cic men nay tic déng dén cdu mic da, tao d6 mém mai cha da. Nude
thdi coa cong doan nay mang tinh kiém, c6 chia ham luong cdc chit hiru co cao do protein
cia da tan vho nudc v ham lvong nito & dang amon hay amoniac.

Trong cong doan lam x3p, cdc héa chat sir dung |3 axit nhur axit axetic, axit sunfuric
va axit tormic. Cdc axit ndy ¢é tdc dung chdm dit hoat dong ¢0a enzym, tao moi tnrdng
pH = 2.8 = 3,5 thich hop cho qua trinh khuéch tén chét thuéc vao trong da. Qud trinh lam
x6p thudng gdn lién voi cong doan thude crom. Nude thai cla céng dean ndy mang tinh
axit cao.

Nurdic 1hii ctia cong doan thudc mang tinh axit va ¢6 ham luong Cr™* cao (khoing 100
dén 200 me/l) néu thude crom va BODs it cao néu nhu thudc tanin (khoang 6000 dén
2000 mg/N. Nude thdi thude crom b mau xanh, con nude thai thude tanin ¢6 man tdi, mui
khé chiu.

Nudge thai clia cde cong doan £p nude, nhudm, trung hoa, dn dau, hoan thién thudng 13
nho va gidn doan. Nude thai chita cdc chit thude, thude nhudm va lugng dan ma dir.

Nuéc thii cla ca s thude da ndi chung ¢6 d6 mau, chia ham lugng ran TS, chét rin
I ltmg SS. hitm fugmyg 6 nhiém cdc chit hitu co BOD cao. Cic dong thai mang tinh kiém la
nudce thai coa cong doan hoi tuoi, ngam voi, khir l6ng. Nudc thai clia cic ¢cong doan lam
x0p, thuge mang 1inh axit. Ngodi ra nudc thai thuée da codn chita sunfua, crom va dau md.

Pic tinh nude thii thude da cla timg cong doan vi cla dong thai chung ¢6 thé tham khao
trong bang 3.13.

Bang 3.13. Ddéc finh nudc thdi thude da (9, 10)

Cong doan mmfg pH 15, mg/l 55, mg/l BODs, mg/i
H! tud 25-40 75-80 | 8000-28000 | 2500-4000 | 1100- 2500
Ngam v 65-10 J0.0-125 | 16000-45000 | 4500-6500 | 6000 -9000
KNG voi 70-80 30-90 | 1200-12000 | 200-1200 | 1000-2000
Thude fonin 20-40 ' 50-68 | B8000-50000 | 5000-20000 | 6000 - 12000
Lam x8p 20-30 29-40 | 16000-45000 | 600-6000 | 600 - 2200
Thube com 40-50 26-32 | 2400-12000 | 300-1000 | 800-1200
Dong 18ng 30-35 75-10 | 10000-25000 | 1200-6000 | 2000-3000
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Ngoai ra trong ddng nude thai chung cdn chita sunfua, crom va dau m& véi ham lugng
sunfua : 120 = 170 mg/l: Cr™* 2 70 + 100 mg/l; dau md : 100 + 500 mg/l.

So sanh déc tinh nude thai cong nghg thudc da véi nuGe thai do thi va nudc ty nhién
duoc chi ra trong bang 3.14.

Bang 3.14. So sénh dgc finh nudc thai thudc da véi nudc thdi aé thi, nude Ty nhign
v higu qudl xd Iy can thiét

Céc théng s8 Nudce thal Nuéc théi d | Hidu quaxdty | Nudcty |HIgu qud x0
thuée da thi can thigt, % nhién can thiét, %
Nhigt do. °C 20- 60 < 40 - <30 -
E 3.12 6-10 65-90

Chétran lo 1250- 6000 | 300-1000 76 - 83 20 - 60 99
g $S, mg/l

BODs. Mg/l 2000 - 3000 350-1000 | - 67-83 20- 40 99
COoD, mg/l 2500-3000 | 1000 - 2000 33. 60 0 - 250 $2-98
s, mo/l 120- 170 1-5 97 - 99 1-2 99

cr” . mgh - 70-100 2-5 05-97 1-4 08
Dau m&. mg/l 100 - 500 50-100 50 - 80 5-20 96

Tdc dong ciia nudc thdi thude da toi mot truong

Nudc thai thude da néu khong duge xir 1y s& gay tdc 46ng lon tGi ngudn tiép nhan.
Nudc chita him lugng chét hitu co cao 1am giam ham lugng oxy hia 1an trong mdc, gidn
1i€p anh huong tdi doi sdng clla cac loai thiy sinh sdng trong nudc. Nudc thai chira ham
luong chdt rin lo Jing dang vo <0 vi hitu ¢¢ cao gom cdc thanh phan vai, long, thit lam
dJéng tigp nhan bi van duc va sa lang anh hudng dén cac loai dong vt song nhu cd, cdc loai
phit du dang on 1ai & dong song. Cdc mudi v o tan 1am ting 4o man cia nudc, tang 4p
suat th4m thiu va do ciing cha nude. Man 6i cua nude thai 1am che nguon ti€p nhin ¢6
mau, lam gidm qué trinh quang hop cua cdc loai rong tao. Nude thii chia crom du & dang
O™ thudmg it doc so vél Cr*" (d6 doc cha Cr'™* bing 1/100 do doc cita Cr™). Tuy nhien Cr**
¢6 (hé gly di ting ngoai da, 1am s cling dong mach. Sy c6 mat cfia crom trong nudc thai sé
lam giim hoat doéng phan hity chit hiru cd ciia vi sinh vat. Nude chita sunfua gay mui, vi
khé chiu vi ngo doc cho ca.

Néu nudc thai thuoc da ngdm vao ddt s& lam dat trd nén cin cbi, kém mau md do
trong nude ¢6 chifa ham lugng mu&; NaCl cao, mat khdc ¢é anh hudng xdu dén chat luong
nude ngim.
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3.5.3. Céc phuong phap gidém thidu & nhiém va xu Iy nude théi
ngdnh thudc da

Nugre thii ctia cong nghiép thuoc da 13 loai nude théi cong nghiép chia nhiéu chat 6
nhié¢m nguon nude, dé 14:

. Cc ehilt hitu co bao gbm protein tan, long, thit, md tdch ra tic thanh phin cdu tric cta da.
- Ciic héa chil sir dung trong tign xit I da, thude da va hoan thién da.

Dé gidm chi phi cho qua trinh xir 1y nuGce thai va tién hanh xir Ly dat hién qui cao, cin
thue hign cic bién phdp gidm o nhiém tai ngudn. Dai voi cong nghé thude da ¢o thé sir
dung cic bien phip saw:

_ Nuie rira thiét bi ¢6 thé uzin hoan sis dung cho cong doan rira da, hoi twoi.

- Nude ngam voi ¢d thé win hoan st dung cho céng dozn h6i wioi hay ngam voi. Nhimg
foai nude wEn hoin ndy ¢dn qua he thong ludi chédn va lang can dé loai can bdn va tong
ing

N&u st dung lai nude ngam véi thi nhiing lan sau can bd sung thém voi va natri sunfit
NS, Nlrcu tai liéu (9, 10} da chi ra kinh nghi¢ém ring dung dich voi ¢6 thé tuin hoan

nhicu Tan (10 dén 20 lan) vd qua d6 ¢ thé 1181 kiem duoc 26% Na,S va 40% voi cling nhu
S0% nud.

Tuin hoan st dung lai crom : Kha nang thu hdi crom 1r dung dich thude crom c6 thé
bing nhiu vich khdc nhau, Tan dung dich thudc clia mé trude cho mé sau ¢ bé sung thém
héa chit va chit thuge. Phuong dn tha 2 14 bé sung cdc chat cé tinh kigm nhu Na,COs,
NaOH. MgQ, v.v... vio dich thudc du dé 1ao két tha Cr(OH), sau d6 qua lang gan vi thu
duye ¢in Cr(OH);. Can nay duge b3 sung vao bé & cudi giai doan lam x0p. Céc axit trong
dung dich tam xop s€ hoa tan hydroxyt crom. Nhur vay s& lam gidm lugng crom can thiét
cho cong doan thude. Phuong dn thi 3 la dich thuoc crom duir cling v6i nude rra duge bo
sung edc chat kiem d€ tuo ket wa va lang cdn, sau dé bin lang dem loc ép. Bi loc duoc hoa
tan rong axit sunfuric H,S0, & nhiét do soi va tao thanh mudi cr't. Mudi nay duge sit dung
nhir chilt thude mdi cho cong doan thudc. Can chi ¥ rang trong cdc phuong phdp thu hoi,

(an dung fai chit thude & trén thi nudce gan lang hay nudc loc 12 loai nudce thai 6 tinh kiem
yéu.

Do diic tinh nuse thai cba cong nghé thude da 13 hop béi cic dong thai ¢6 tinh chat
khic nhau (dong mang tinh axit, dong mang tinh Kigm) nén cic chdt 6 nhiém trong dong
1hai ¢6 thé phin tmg v6i nhau, do d6 khi 1y mau, do dac phan tich dong thii tdng can phai
¢é nhan xét, phin dodn dé tranh c6 nhitng so ligu sal.

Dé qui tinh xit 1§ sinh hoc dat higu qua cao, can phan luong dong thai chia cr
{dang Lan) vi sunfua §2* dé tién hanh xit 1§ cuc bo nhing dong thii nay.
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a. Klut sunfua s

Phuong phdp khir sunfua §¥ don gian nhat la phuong phdp oxy héa. Cac chét oxy héa
thutme duge sir dung 12 HaO,. NaOCt, v.v... Nnung thong dung 13 ding O, cua khong khi
v3 ¢6 mudi mangan 11 1am xic tdc (nhe MnSO4). Phan (mg xay ra nhi sau :

& 4 20, S0y g0,> (3.39)

Thist gian thdi khi (hay thdi gian phan img) dé khir sunfua thudng tir 4 d&n 6 giv.
b, Kl crom
Phuone phip khi Cr™ thudng duge dung trong Xur 1y nude thai thudc da 12 phuong

phip ket tha. Héa chat ding la Nu,CO: hay MgO, muc dich 1am tang d6 pH ién t3i 9 dé xay
ra phin g ket wa:

'+ OH &2 CrOHnd (3.40)

Neudri ra cfing c6 thé ding sifa voi hay v6i 1am chdl trg két tha, nhu vay trong cén

npoidi Cr(OH); con chna can voi. V&i muc dich sir dung lai Cr(OH), thi nén ding kidm natri
hode soda.

Khang khi MnSO4
Dong A
?’1/ ' Knéng khi

Dong C o l
_7/1//_ ’ ©08 -

_ 7 bbbl 2 | Nuéc thai
Dong 8 :  sauxuly

1 ':
: * | rI|10
Can Cr(OH) Bln thai

Hinh 3.19. So dd nguyén iy hé thdng xu Iy nudc thdi céng nghiép thudc da

Dong A: adng thai chita sunfua: Dong B: dang théi chia crom il ; Dong C: Cac dong thdi knéc
1. S&ng chdn, ludi le; 2, Thiét bl oxy hoa: 3. Thi&t bi k&t tia Cr(OH)y: 4. Thiét b didu hda:
5. Thiét bi pha hda chat: 6. Thi&t bi ddng keo i 7. 9. Thi&t bj tang; 8. Thigt bl bUn hogt hdc:
10. H& théng x{ Iy ban thél

Sau khi xit 1§ cuc bo cic dong thdi ndy, mrde thai 1iép tuc duge dua vao he thong xu 1y
1ap trung tai xi nghigp hay & tram xit 1y 14p trung cia thanh phd v6i muc dich khir cdc chét
o nhiém & dang lo ling va cdc chit hitu co.

Nguyén 1§ hé théng XUt Iy nude thai nganh thudc da dugc miéu ta trén hinh 3.19.
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Hé thdng bao gdm song chin rac dé tach céc tap chdl thd nhu long, bac nhac, v.v...
Dong thai chia Cr'* va sonfua §% sau khi xit [y cuc bo duge dua vao thiét b dieu hoa cing
cdc dong thai khdc. Sau d6 duge qua bé 1a0 bdng keo t va x Iy sinh hoc. Bun lang cla he
th6ng duoc xir I bing phitong phdp tach nudc, loc ép rdi dem chon 1dp cling rdc thai sinh
hoalt.

3.6. NUSC THAI CUA CONG NGHIEP DET NHUOM
(6, 8, 12, 13, 14, 15, 16)

Nganh dét nhugm 13 mot trong nhilng nganh quan trong va ¢6 tir [ doi vi nd gan lign
v&i nhu cau co ban cia lodi ngudi 1a may méc. San lugng dét the gi6i ngdy cang tang cing
Vol gia tang vit chit lugng sin phidm, da dang vé miu md. mau sic cla sin phdm. Ching
han nhur An Do, hing nam san xudt khodng 4000 triéu mét vé1 v6i Iuc lugng iao dong cua
nganh xap xi 953 van ngudi trong 670 x{ nghiép. O Viet Nam, nganh c6ng nghiép dét may
dang tr& thinh mot trong nhitng nganh mii nhon trong cic nganh cong aghiép. Nam 1996,
toan nginh ¢6 210 xi nghiép véi sin luong 450 trigu mét vii/nam vi trong nrong lai dén
nam 2000 s& san xudt 2000 trigu mét vai.

3.6.1. Céng nghé san xudt vé ngudn phét sinh nude thdi

Nganh dét 1a nganh cong nghiép c6 diy chuyén cong nghe phic tap, 4p dung nhiku
loai hinh cong nghé khdc nhau. Dong thoi trong qua trinh san xuflt s dyng cdc ngudn
nguyén liéu, héa chdt khdc nhan va cling sin xuél ra nhigu mat hang c6 miu ma, mau séc,
chiing leai khéc nhau. '

Nguyen liéu chil y&u 12 xo bong, xa nhan tao dé san xudt cdc lai vai cotton va vai pha.
Ngoai ra con sif dung cic nguyén liéu nher 1ong thi, day gai, 0 thm dé san xu#t cdc mat
hang tuong tng.

Théng thudng céng nghé dét - nhudm gom ba qué trinh co ban : kéo soi, dét vai vi xit
1§ (ndu tiy), nhudm va hoan thi¢n vai. Trong dé dwoc chia thanh céc cong doan sau :

Lam sach nguyén lidu: Nguyen ligu thudng dugc déng dudi dang cdc kién bong tho
chita cdc soi bong ¢6 kich thude kbde nhau cling v6i cdc tap chit tr nhien nhu bui, d4t, hat,
¢b réc, ... Nguyén licu bong théd duoc dénh tung, 1am sach va tron d@u. Sau qué trinh lam
sach bong thu dudi dang cdc tdm bong phing deu.

Chdi: Céc soi bong duge chai song song va tao thanh cic sqi tho.

Kéo soi, danh 6ng, mde soi: Tiép tuc kéo soi tho tai cdc mdy soi con d€ gidm kich
thuwdc soi, ting do bén vi quén soi vao cdc ong soi thich hop cho viée dét vai. Sgi con trong
cdc Sng nhd duge danh dng thanh cic qué to dé chudn bi dét vai. Tiep e méc soi 12 don
céc qua ong dé chudn bi cho cong doan ho sai.
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Hb soi doc: Ho_soi bang ko tinh bot va tinh bok bién tinh dé tac mang ho bao quanh
s, tang do ben, do tron va do bong cua soi dé ¢ thé tifn hanh dét vai. Ngoai ra con ding
cic loai hé nhan tao nhu polyvinylaleol PVA, polyacrylat, v.v..,

Dét vdi: K& hop soi ngang v6i soi doc d mdc dé hinh thanh tdm vai méc.

Giii he: Téch cic thanh phin cia ho bam trén vai moc bang phuong phip enzym (1%
enzym. mudi vi cic chét ngam) hodc axit (dung dich axit sunfuric 0,5%). VAi sau khi gii
o duge gidt bing nudc, xa phong, xut, chit ngdm rdi dua sang ndu tdy.

Neu vei: Loai iy phan ho cdn lai va cdc tap chat thién nhién cila xo s¢i nhw ddu md.
sdp.... Sav khi ndu vai c6 d6 mao ddn va kha nang thim wdt cao, hap thu héa chit, thude
nhudm cao hon, vai mém mai va dep hon. Vai duge ndu trong dung dich kiém va cic chat
1Ay giatl frap sudt cao (2 + 3 at) va & nhigt 4o cao (120 + 130°C). Sau d6 vai duge gidt nhigu
Fan.

Lam béng vdi: Muc dich lam cho soi cotten trzong nd, lam tang kich thude cdc mao
quin gilta cdc mach phan ur 1am cho xo soi trér nén x6p hon, dé thdm nude, sgi bong hon,
ting khé nang bdl mau thude nhudm. Lam bong vai bong thuong bang dung dich kigm
NaOH c6 noéng do i 280 d&n 300 g/, & nhiét do thdp 10 = 20°C. Sau d6 vii dirge giat nhigu
[in. Dol voi vai nhan tao khong ¢in lam béng,

7'y rdng: Muc dich tdy mau ty nhién cha vai, 1am sach cdc vét bin, 1am cho véi cé
do trdng ding yéu ciu chét lugng. Céc chdt tdy thudmg ding 14 natri clorit NaClO;, natri
hypoclorit NaQCl, hodc hydro peroxyte H;O, cling véi cde chit phu tro. Trong d6 d6i véi
vai bong ¢6 1hé dimg cdc loai chat tdy H,0,, NaClO; hay NaOC! va tic dung tdy 16t

Dai véi vii éng hop nhu viskose, axetal, polyeste, polyacrylonitril thi natriclorit
NaCl0- ¢6 tic dung tdy 18t hon va chi ding H,O; hay NaOCl khi ¢An thi€t vi tic dung cia
né 46t vai cdc loai vai tdng hop yéu.

Riéng d5i véi nhimg mat hang len, to lua vi cdc foai vai c6 ngudn géc tir thue vat thi
str dung H,O0; 12 hiéu qua nhdt va trdnh ding NaOCl.

H,0, & dang khong phan ly s& ¢6 tdc dung tdy (6t nhét trong moi truémg kiém tinh.

NaCiO ¢6 tic dung tdy 61 & digu kién pH = 9 + 11,5 va NaClO, ¢6 tdc dung tdy trong
moi trudng axit pH =35+ 4.

Tay vi bang H,O, s& giam duge 6 nhiém moi trudng nude. Cdn ding cée chét 1y 1
hop chét chita clo & lam tang ham lugng AOX (hop chét halogen hitu co d& hip phu) cia
nudc thii va thue chét d6 1A nhiing hop chét clo hilu co sinh ra tir cic phén ing phu trong
qué trinh tdy. Cic chit ndy c6 kha ning gay ung thu (nhu triclometan).

Nhuom vdi va hoan thién: Muc dich tao mau séc khic nhau clia vii. D€ nhuom vii
ngudi ta thudmg sir dung chii y&a céc loai thuge nhuom tdng hop cding véi céc hoa chit trg
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nhuom dé tao s gdn maa cia vai. Phin thude nhudm dur khong gin vao vai, di vao nude
thai phu thude vio nhign yéu 16 nhw cong nghé nhuom. loai vai can nhudom. do mau yéu
ci.

Thude nhuom trong dich nhuom ¢é thé & dang tan hay dang phan tdn. Qud trinh
nhuom xdy ra theo 4 bude

- i ¢huyén cic phin wr thuoe nhugm dén bé mat son;

- gdn miu vio be mat soi;

- khudch tan maw viw trong syi, qua trinh xdy ra cham hon so vdi qud trinh trén;
- 0 dindi midn i sei.

Pham vi str dung cdc loai thude nhudm cho cdc loai sgi khdc nhau duce thé hién trong
biing 3.15.

Bang 3.15. Pham vi st dung cac logi thudc nhudm frong cong nghiép dét

Logi s0i Sgitr
Thude Sgibdng | xelule | ten | To | Polyeste | Polyamit | Polyacrylonitril
nhugém thyc vat lya
Teyc 1iép X X x
Hodn nguyen X X
Hodn nguyén X
{Indigezol}
Luu huinh X X
Hoat finh X % X
Naphthol X
Phén tan x X
Pigrment X
Aot X X X
Phac kim logi X X
Cation (kigdm) : X
Crom X

D6 gin miau ez cde joai thude nhudm vio soi rdt khdc nhau. Ty i& mau gidn vao soi
nim trong khoing S0 dén 98%. Phan cdn lai s& di vio nude thai. Ty 1& mau khéng gan vao
sul duge 1 m 1at rong bang 3.16.
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Bang 3.16. Phan mau khéng gan vao sai (6).

Thudc nhudm Ph&n mau khang gan vao sgi, %

Truc fiép 5-30
Hodn nguyéen 5-20
Hadn nguyén (Indigozol} 5-15
Luu higynh 30 - 40
Hoat tinh 5-60
Naphthot 5-10
Phan tdn 8-20
Pigme nt 1
Axit 7-20
Phic kirm loai 2-5
Cation kigrm) 2-3
Crom 1-2

D¢ tang higu qud qud trinh nhudém, cdc hoa chét duge st dung nhir cde loai axit
1,80, CH;COOH, cic mudi sunfat natri, muéi amon, cac chdt ¢am mau nhwr syniephix,
tinofix.

In hoa 1 1o ra ce van hoa c6 mot hoge nhigu mau trén nén vai (rang hodc vai mau,
Ho in 13 mot hén hop gom cde loai thude nhuom & dang hoa tan hay pigment dung mai.
Cilc 1¢p thude nhudm dung cho in nhu pigment, hoat tinh, hodn nguyén, azo khéng tan va
indigozol. Ho in ¢6 nhi¢u loai nhu ho tinh bot. dextrin, ho alginat natri, ho nhil wrong hay
ho rhil héa tong hop. Sau nhudm va in, vai duge giatl néng, gidt lanh nhiéu jan. Phan thudc
nhudm khong gdn vio vai va cdc hoa chat s& di vio nude thai. Vang kho, hoan it vai véi
muc dich 6n dinh kich thude vai, chdng nhau va &n dinh nhigt, trong do sir dung mot s6 hida
chil chéng mau, chdt lam meém va hda chat nhu metylic, axit axetic, formaldehit,

Su do nguyén 1§ cong nghé dét nhuém hang so1 bong va cic dong nudc thai duge the
hi¢n trén hinh 3.20.

Nguon nude thii phét sinh trong cong nghe déi nhuom [a tir cdc cong doan ho sgi, gill
10, ndu, dy, nhuom v hoan tdt, irong dd luong nude thai chii yéu do qud trinh giat sau mdi
cong doan, Nhu chu sit dung nude trong nha mdy dét nhudm rat 16n va thay ddi theo cdc
mat bang khde nhau. Nhu cu sir dung nude cho 1 mét vii nim trong pham vi tly 12 dén 65
it vi thai ra dr 10 dén 40 14t. Nhin chung su phan phoi nudc trong nha may dét nhw sau:



Nguyén liéu déu

—_—

Kéo sol, chdi, ghép,

H:Q, tinh 24&t, phy gia

Hoi nudc

Enzyrn
NaQH

NaCH, héa chat
Hai nudc
H50,
H.O
Chat tdy giét

HaOs, NaQCl, hoa
chét

HoS0y
HzQ2. chét téy giat

NaQH. héa chét

Dung dich nhudm

HaSO4
HaOy, chdt tay giat

Hai nudc
Ho. hda chat

!

5&n phém

danh 8ng
. Nudc thdi chita hd
—_— .
L HS soi I—- tinh bét, hda chét
L4
D&t vl
l Nudc théi chida hd
_..h__.| Gl hé tinh bot bi thity
phdn, NaGH
SE———
Né&u —»  Nudc thdi
, XU Iy axit, giat ————  Nudc thdi
- Téy fréng e » Nudc théi
— ] v
Gigit —»  Nu&c thdi
— Lam béng 2  Nudc thdi
- Nhuém, in hoa | —» Dich nhudm thdi
—_—— R
Gidit ————3  Nudc thdi
D
S— Hodn tét, véng khé L Nudec thdi

Hinh 3.20. So dd nguyén ly cong nghé dét -nhudm hang sgi bong va
cdc ngudn nUdC thai
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—

. San xudt hoi : 53%

(&)

. Nuée Lumn lanh thiét bi ; ' 6.4%
3. Nude lam mat va x{ 1§ bui trong x{ nghiép sgi, deét 7.8%
4. Nude cho céc qud trinh chiph trong xi nghigp dét - nhuom : 72.3%
5

. Nude vé sinh 7.6%
6. Nuéc cho viée chong chdy va cdc van dé khac : 0.6%
Téng : 100%

Theo H. Ruffer [6], luong nrée thai tinh cho 1 don vi san phém clia m¢t 56 mdt hang
nhu sau:

- Hang len nhubm, d¢t thoi (bao gom xi 1y so bo va nhuom) 1 100 dén 250 m'/1 tdn vai.
 Hang vii bong, nhuom, dét thoi 12 80 dén 240 m'/| 1 véi, bao gom:

Ho soi : 0,02 m’/1 tan
Niu, gidi o, dly : 30 dén 120 m’/1 tin
Nhudm: 50 dén 120 m'/1 1

- Hang vii bong nhuom, dét kim 12 70 dén 180 '/} tan vai
- Hing véi bong in hoa, dét thoi 12 65 dén 280 m’/1 tdn vii, bao gom:

Ho soi : 0,02 m'/1 tdn
Gifl ho, nfu, tdy: 30 dén 120 m’/1 tdn
In, siy 5 dén 20 mY/1 tdn
_ Giat: 30 dén 140 m'/1 tdn
Chan ten mau tir soi polyacrylonitrit 1a 40 dén 140 m'/1t4n, bao gom:
- nhudm sgi ; 30 dén 80 m'/1 tin

- gidt sau dét : 10 dén 70 m*/1 tdn
Vii trdng tir polyacrylonitril 12 20 dén 60 m'/1 tn (cho tdy giat)-

3.6.2. Céc ngudn gay & nhidém, dge tinh nuéc thai nganh dgt nhugm
véi céc tac dong 16i méi trudng
Cic chit gay 6 nhiém chinh trong nudc thai chia céng n ghiép dét nhudm bao gom:

- Céc tap chat tach ra v vai sgi nhu dau md, cac hop chét chida nito, pectin, cdc chat
bui ban dinh vao soi {trung binh chi€ém 6% kh6i lugng xo soi).

. Céc hoa chit sit dung trong quy trinh cong nghé nhu ho tinh bot, H50,, CHyCOOH,
NaOH, NaQCl, H;0;, Na,COs, Na;SOs, ... cdc loai thu6e nhudm, cdc chét g, chit ngdm,
chit cam mau, chét iy giat. Luong héa chat st dung d6i v4i ting loai vai, timg loai mau
thuong khéc nhau va chi yéu di vao nudc thai ciia timg cong doan tuang ing.
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Die trung quan trong nhat cia nudc thai tir cdc co s& dét - nhuom 12 sy dao dong rdl
Jén ca ve luu luong v tdi lugng cde chilt 0 nhiém. né thay déi theo mila, theo mat hang san
1¢ ¢t san pham, Nhin chung nudc thai tiy cdc co s& dét -nhuom c6 do kigm
klii cao. €6 dO miu v ham huong cac chit hiw co. téng chil ran cao. Dac tinh nude thai va
cic chit gay o nhiém trong nude thdi nganh dét - nhuom duge the hién trong bang 3. 17.

xudt va chin lun

Bdng 3.17. Cdc chat géy 6 nhiém va dac finh cia nude thai nganh dét - nhudm

Céng dogn | Chdt & nhiém trong nuéce thai Pace finh cua nuac thai

HE sqi. Tinh bot, glucose, carboxy metyl xelulo. | BOD cao (34 dén 50% téng sén

gid hd polyvinyl alcol. nhya. chat béo va sdp ong BOD)

N&uU tdy NaOH, chdt sép va dbu mé, tro, soda. | Do kigm cao, mau t8i, BOD cao
silicat nati va xa sai vun (30% t8ng BOD)

Tay trang Hypoclorit, hop chét chia clo. NaOH. | 86 kidm cao. chiém 5% BOD
AQK, axit, ...

Lam bong NaOH, tap chdt D& kidm cao, BOD thdp (dudi 1%

téng BOD)

Nhudm Céc logi thude nhudm, axit axetic va | BS mau 18t cao. BOD kha cao
cac mudi kim logi (5% téng BOD). 15 cao

In Chét mau, tinh bat, dau. dét sét, mudi | B& mau cao. BOD cao va ddu
kim togi, axif, ... md

Hodn thién VEL tinh bt mé dang vat, mubi Kiarmn nhe, BOD thép, lugng nho

Béng 3.18. Dac finh nudc thdi san xudit clia Xi nghiép dét - nhudm hdng béng

dét kim (6)

Cac théng s0 Pon v Gi ti nhé nhét Gia i trung binh Gld tri cuc dai
pH - 85 - 10.3
Nhigt do °c 25 27 38
coD mg O/l 420 650 1400
BODs mg Og/f 80 180 500
10C mg/l 100 202 as0
Téng photpho mg/l 26 50 80
SO~ mg/! 750 810 1050
5 mgfl <0 <01 018
Cy mg/l 400 800 1650
AOX mgf! 0.5 08 1.2
Crom g/l <001 0.015 0,034
Nike! mg/l <0, <01 0.4

Cini ¥ Mau hén hop 2 gils 1 lan.
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Ham fuong cic chét gay 6 nhiém trong nudc thai ciia 1img loai hinh cong nghe va timg
loai sin phim thutmg khic nhau va thay déi U co s& niy sang cd s& khdc, cling nhu thay

doi Ion trong ngy tai mot co sd san X

uit. Cic gid 1ri nity phai duge do va 1ay mau phan tich

cho timg co s cing nhu & céc 1ha diém khdc nhau doi vai mot co so. Thi du vé ddc sinh
nitde thai ela mot x{ nghiép dét nhugm mat hang bong dét kim véi lugng nudc thai 70 -
1%0 mi/1 tdn san phdm nhu & bing 3.18.

Khio sit mot s0 ki nghiép dét o

lrome nude (i va dic tinh nude thay khdc nhau (bang 3.19).

Nghién ciu

huom hing bong & An Do cho thiy cac két qud vé

ai mot sd xi nghiép dét nhuom & Viét Nam chi ra k&t qua trong bang 3.20.

Bang 3.19. Dac finh nudc thai cla mat s6 xi nghiép dét nhuom & An Do (14)
(M&u hdn hop cac dong thal maoi

Xinghice Bon vi \ 2 3
Cac thong 58
Nudc thdi m>#tan e 240 210 135
pH - 67-68 72 9.1
D& kigmn mg/! 756 500 975
T8 mg/) 2180 3600 2750
BOD:, mg/! 218 266 260
coD mg/| 592 800 415
Cl mg/! 488 1390 735
504" mg/! 284 320 735

Béng 3.20. Dac tinh nudc thdi clia mot s8 xi nghiép dét nhudm o Viét Nam (16)
M&u hdn hgp céc dong thai)

Xinghiép

) Donvi 1 2 3 4 5
Céc
Hhong s
pac finh san Hang bong| Hang pha Héng pha Dét len Soi
phdm dét rhoi dét kim dét kim
Nudc thdi 1 1Enva 394 264 280 14 236
pH - 8-1 9-10 $-10 9 Q-1
TS mg/l 400 - 1000 950 - 1380 800 - 1100 420 800 - 1300
BODs mg/l 70-135 90 -220 120 - 400 120-330 | 90-130
cob mg/l 150 - 380 230 - 500 570- 1200 | 400-450 | 210-230
DE mau Pt-Co 350 - 600 250 - 500 1000 - 1600 § 260 - 300
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Thanh phan nude thai cong nghiép dét rat da dang, bao gom cdc chél 6 nhiém dang
hitu co (thudc nhudm, tinh bot, tap chdt) va dang vé co (cdc mudi trung tinh, cdc chdt trg
nhudm), v.v...

Anh hudng ctia cic chél gay & nhiém trong nude thai nganh dét nhudm t6i ngudn tigp
nhén ¢é thé 16m tit nhur sau:

- D kitm cao lam tang 4 pH cla nudc. Néu pH > 9 sé gay doc hai v6i cdc loai thiy
sinh, gay in mon cde cong trinh thodt nude va hé thdng xir 1y nudc thai.

- Mudi trung tinh 13m tang ham lugng téng chat rin TS. Luong thai idn gay tdc hai d6i
véi cic loai thay sinh do lam tang &p sudt thim thdu. dnh hudng 1di qud trinh trao déi chat
cha (& bao.

- Ho tinh bot bién tinh 1am tang BOD, COD cla ngutn nudc, gay tic hai ddi vdi dn
song thiy sinh do Jam gidm oxy hda tan trong nguodn nudc.

- Do miu cao do luong thude nhuom du di vao nude thai gay mau cho dong tiép nhan,
anh hudng 13t qui trinh quang hop cia cdc lodi thuy sinh, anh hudng x&u 16i canh quan.
Cac chat doc nhu sunlit, kim loai nang. hgp chat halogen hitu co (AOX) ¢6 kha nang tich
trong co thé sinh vat v6i ham lugng tang dan theo chudi thite an irong hé sinh thdi nguon
nudic, giy ra moét so bénh man tinh hay ung thr déi voi ngudi va dong vat.

- Ham luong 6 nhiém cdc chat hitu co cao s& lam gidm oxy hoa tan trong nudc, anh
hudmg 131 su séng cha cdc loai thiy sinh,
3.6.3. Céc phuong phdp ngdn ngita, giam thiéu & nhiém va x Iy nudce thai
ngdnh dét nhudém
3.6.3.1. Cdc phueng phép ngdn ngiva, gidm thiéu

Nude thai la loai chdt thai gay 6 nhiém moi trudmg ddng dugc quan tam hiang dau
trong cdce loai chit thai ciia nganh dét nhudm.

Vi khong ¢6 50 lidu v& 1ai lugng 6 nhiém cling nhu dic tiph 6 nhi€ém nudc thai mang
1inh tSng quan cho nganh nén khi fva chon phuong 4n ngdn ngira gidm thidu va x& Iy nudc
thdi ¢an ¢6 khio sét nghién ciu ¢y thé cho timg trudng hop.

Cac phuong phip ngin nglra, gidm thiéu 6 nhiém nude thai nganh dét nhudm c6 thé
duge thire hién trong qud trinh sin xudt nhw:

- Giam nhu cau str dung nudc bing thudng xuyén kiém tra he théng ndc cip, tranh 1o
ri nude. St dung modun tdy, nhuom, gidt hgp 1y. Tu dong va 16i wu héa qud trinh giat nhur
giat nguge chieu. Tuin hodn, sit dung lai cdc dong nudc giat it 6 nhiém va nudc lam ngudi.

- Han ché st dung cédc héa chdt trg, thudc nhudém & dang doc hay khé phan hiy sinh
~ hoc. Nén sir dung cdc héa chdl, thude nhudm it anh hudng véi moi rudmg, cé do 1an trich
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cao va thanh phan kim loai trong thudc nhuém nam trong gidi han tiéu chuin cho phép,
kheng gay doc hai cho moi trudng.

- St dung nhicu [an dich nhuom vira tét kiém héa chalt, thudc nhudm va gidm duge 6
nhiém moi truomg. O day ¢6 thé img dung vi mot so trudmg hop, cu thé nhu:

+ Thudc nhudm axit d6i voi mat hang len va polyamit;
+ Thudc nhugm bazo doi véi mat hang polyacrylonitril;
+ Thudc nhuom tryc tiép doi véi mit hing bong;

+ Thudc nhuom phan tdn cho sgi 1dng hop nhu polyeste.

Mot 8 nhém thudc nhudm do tinh chal bi thiy phan nhu thudc nhudm hoat tinh hay
bi oxy héa khir nhu thude nhuom luu huynh, thuée nhudm ho#n nguyén trong qud trinh
nhuom nén khong cho phép hodc han ché sir dung lai nhiéu lan.

Vin dé thu hai thuse nhuom tir dich nhudm hodc tir nude gidt thudng phite tap. Cho
dén nay ¢6 mot s3 nude di thanh cong trong viéc thu hoi thuéc nhuém indigo tir qué tricth
nhuom soi bong bang phuong phdp siéu loc. Sau Khi nhudm thi phan thudc nhudm khong
gdn vao s¢i s& di vio nude gigt voi nong do 0.1 g/l. Binh thudng nudc giat nay 14 nrde thai.
D& thu hdi thudce nhudm, ngudi ta ding phuong phap siéu loc nang ndng do thude nhudém
sau loc 18n 60 dén 80 g/l va c6 thé dua vao bé nhudm dé sir dung lai.

- Gidm cic chit gay 6 nhiém nude thai trong qud trinh tdy. Trong cdc tdc nhan idy
(hong dung trit hydroperoxyt thi cdc chat tdy con lai déu chia clo (NaOCi va NaClOy,). Cic
phan img phu trong qué trinh tdy tao cdc hop chét hitu co chita clo lam ting ham lugng
AOX trong muce thai. DE giam lugng chét 1dy dang chél clo ma vin ddm bao do tring cha
vai bong (dé tring ldn hon 80 theo Berger), c6 thé k&t hop tdy hai cép. Cdp 1 tdy bing
NaOC} ¢6 b6 sung NaOH, sau 10 dén 15 phiit bé sung H,O; v dun néng dé thie hién 1dy
cdp 2. Bing phuong phap nay c6 thé giam AOX ditge 80%.

©
Nguwi 1a ¢6 thé thay thé NaOCt va NaClO, bing peraxitacetic CHs- c” 0 -OH Jty &

digu kién pH trong khoang 7 dén 8 va ding cho 1dy cdc loai hang bong, dam bao do tring
nhu cic chdt tdy chia clo.

- Giam o nhiém kiém trong nuéc thai wr cong doan 1am béng. Thong thudng lam béng
vii thue hién & nhiét do thdp 10 dén 20°C véi dung dich kiem c6 nong do NaOH tir 280 dén
300 mg/l {tuong tmg 28"Be) va thdi gian lia cda vai trong b€ lam bong 12 50 gidy. Ngudi ta
o thé lhay phutong phép lam béng lanh bing phuong phdp 1am béng néng véi nhiét do 60
dén 70°C, thni gian Juu gidm cdn 20 giay va hrong ki2m tiét kiém duge 7 dén 10%. Hién
nay phuong phdp két hop gilra lam béng néng va tan thu xGt biing phuong phép co dac
dang duoc tng dung & mot s6 nude nhu Ao, Ditc, Thuy Si. Bing phuong phép nay c6 thé
thu hoi xdt dé€ str dung lai. Hoi thir cha qua trinh & dic duge quay lai str dung cho lam
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ndng dung dich kitm (thuc hi¢n (Am bong nong). Sau qua trinh 1am béng, dung dich kigm
thudng chita cdc tap chdl bdn tdch ra tir xo sgi, ho tinh bdt, nén trwde khi ¢6 dac dé thu hodi
xit 1hi phdi tién hiinh lam sach béng ling. loc va tuyén ndi bing cach thdi khi ¢ bé sung
H,0,.

Bing phuong phdp nay c6 thé tiét kiem duge 15% lugng nude, 15% lugng hoi va 25%
luogng xit so v&i pheong phdp lam bong lanh. Ngoai ra phuong phap nay con ¢6 cic uu
diém khic nhu 1i€1 kiém héa chdt dé trung hoa khi gidt, giam 6 nhiém nudc, t6c do lam
béng cao v thyc hién 0 ndng do xit thip hon 226 g/ (= 25"Be).

- Thu o1 vit sir dung lai dung dich ho tir cong doan ho soi va gii ho.

Trong qua trink ho sqi, cdc loai ho duge ding thuong ta tinh bot va tinh bot bién tinh,
carboxymely! xchulo (CMC), polyvinylalcol (PVA), polyacrylat va galactomannan. Cic loai
ho nay lam ting COD cia aude ihai. trong dé cé cdc loai nhe CMC, PVA, polyacrylat 1a
nhiing chal khé phan hiy sinh hoc.

Thu hodi va st dung lai cdc {1 1o trong cong nghiép dét nhudm rit phiic tap va nhigu
khi khong kinh 1€ Tir khi k¥ thudl mang phit trién va doi hdi gidm 6 nhiém méi trdmg
trong cong nghiép dugc dé cao thi cé nhidu nghién ciiu dé thu hdi va sir dung lai cdc loai
ho, dac biét 1a cdc loai hod téng hap. Phuong phdp siéu loc dé thu hoi he PVA dau tién cia
M¥, duge tng dung tir nam 1974. Sau dé duge nghien ctu va dng dung & nhigu nudc chau
Au.

Nguyén 1y ciia phuong phép siéu loc dé thu hdi hd duge mé td trén hinh 3.21.

Soi doc . Vi sau kni gid hd
Dich h N |_’ » .
S6i ngang 4

:I

Hinh 2.2}, Nguyén Iy phuong phdp sigu ioc thu hai he

1. Thigt bt hd sol doc: 2. Thidt bi dét: 3. Thiét bi gid ha, giat;
4, B& chia nude thdi gid hd: 5. Thiét bi siéu loc

Nguyeén 1y cha phuong phép la nude thai sau gid ho va giat c6 nong do ho khoang 12 -
15 g/l dugc loc co hoc d6 tach tap chél, sau d6 qua mang siéu loc. Sau siéu loc ndng d6 dich
ho dat duoe tir 80 dén 150 g/l (rung binh 110 - 120 g/l) duge tuin hoan st dung lai va phan
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mde trong cho quay lai Jam nuée giat. He thong nay cho dén nay duoc sir dung dé thu hdi
¢dc foai bo téng hop PVA, CMC hay hén hop cta hai loai ho trén.

3.6.3.2. Cdc phitong phdp xu Iy nude thdi dét nhum

Do dac thit cia cong nghe, nude thai nganh dét nhuom chita 16ng ham lugng chdt rin
TS. chit rén 1o limg, ¢o miu, BOD, COD cao. Chon phuong 4n xtr 1§ thich hgp phai dua
viio nhicy y&u (8 nhu juong nude thai, dac tinh nude thai, tien chudn thai, X1 1§ t3p trung
hay cuc bo. Dé dat hiéu qué kinh t€ ciing nhu hi¢u sudt xir Iy, cn ¢6 hé thong phan ludng
dong thai, dic biet d6i vai vdi nhiing co s& ¢6 ning sust san xudt hang dét nhuom lén. Can
phan ludng cdc dong thii theo cdc loa:

- Dong 6 nhiém nang nhu dich nhudm thai, dich ho, nude giat dau cia mdi cong doan.

- Dong 6 nhiém vira nhi neée gidt o cdc giai doan lrung gian.

- Dong 6 nhi&n nhe nhu nude lam ngudi, nudc giat cudi. Dong thai 6 nhiém nhe ¢6
thé xt 1y sor bo hay trye 1€ tuln hoan sir dung lai cho san Xudt.

Vé nguyén 1y xi 1y, nude thii loai nay cd thé ting dung cdc phuong phép:

- Co hoe nhur sing, loc, lang dé tich cdc tap chét tho nhu cin bén, xc sgi, ric, v.v...

- Haa Iy nhwr rung hoa cde dong thai c6 tinh kiém, axit cao; dong keo w dé khar maw,
cic tap chil lo fing va cde chdt khé phan hiy sinh hoe; phuong phap oxy hoa, hip phu,
dien hda d& khd mau thude nhudm.

- Sinh hoc dé xir 1y cde chdt 6 nhiém hiu ¢ ¢6 khd nang phan hay sinh hoc nhy mot
56 loai thude nhudm, mot phan ho tinh bot hay cic tap chat tdch 1l soi.

- Phuong phip ming c6 thé ding dé thu hoi céc loai ho 16ng hop, khir mau, tach mudi
vi CO....

Phuong phdp trung hoa, diéu chinh pH

Gid 1ri pH cia c¢dc ddng théi 1l cong doan nhuom, tdy, 1am béng c6 thé dao dong
trong khoang rong, mat khdc cdc qud trinh xi Iy héa Iy va sinh hoc déu doi hoi mot gia tri
pH nhit dinh d¢ dat dugc higu sudt xir ly 61 wu. Do dé trude khi dira sang thiét bi xu 19,
dong thai can dugc digu chinh pH 161 gid tri thich hop. Trung hoa c6 thé thuc hién bing
1ron dong thii c6 tinh axit véi dong thai c6 tnh kiem hodc str dung céc hoéa chat nhur HySO,,
HCL NaOH, CO,. Dieu chinh pH thudng két hop thyc hién & bé didu hda hay bé chita nudc
thai.

Phuong phip dong keo tu

Day 1a phuong phép thong dung dé xir Iy nuéc  dét nhudm. Trong phuong phip
nay ngudi ta ding céc loai phén nhom hay phén sdt cling véi sifa voi nhu sunfat st, sunfat
nhom hay hén hop clia hai loai phén ndy va hydroxyt canxi Ca(OH), véi muc dich khif mau
vi mét phan COD. Néu dung sunfat sit II thi hi¢u qua dat 16t nh&t & 46 pH = 10, ngudi a
¢6 thé ding Ca(OH), d€ ditu chinh pH. Ham tuong mudi sunfat sdt II dua vao tir 50 dén
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100 g/t m’ nudc va 250 g Ca(OH), cho 1 m' nudc thai ¢an xir 1y, Con néu ding sunfat
nhom thi khéng ché méi trudng oo tinh axit yéu & pH = 5 + 6. V& nguyen 1y, khi ding phén
nhém hay sil s€ tao thanh cdc bong hydroxyt nhom hay hydroxyt sit Il Cdc chit mau va
cdc chdl khé phan hity sinh hoc bi hip phu vio cdc bong cin ndy va ldng xudng tao bin
clia qué trinh dong keo . Phuong phdp nay dugc Ung dung dé khir mau ciia nude thai va
hiéu sudt khir mau cao d&i véi thu6e nhudm phan tdn. DE ting qud trinh tac bong va trg
ling, ngudi ta thudng bd sung chit tro tao bong nhy polyme hitu co. Phuong phap nay sinh
ra tugng bin lon or 0,5 dén 2.5 kgTS/1 m’ nude thii xir 1y. Bun nay can duoc tich nude va
chon ldp dat biel. Ngoai khir mau, phuong phdp nay cdn 1am giam COD dang ké (60 +
70%).

Bén canh phuong phdp keo tu hda hoc, phuong phdp keo m dién hoa di duoc dng
dung dé khir mau & quy mo cong nghigp. Nguyén 1y clia phuong phdp nay 12 trong thiét bi
keo tu o cic dién cuc, giffa cdc dién cyc c6 dong dién mot chiéu dé lam tang qud trinh ket
bam lao cdc bong can dé lang. M6t s6 nghién ciu da chi ra didu kién 1am viéc 151 wu cOa hé
théng nay nhu sav {15] : cudng do dong dién 1800 mA; dien the 8 V; pH 5,5 dén 6,5.

Dai voi phuong phép niy, ngudi ta ¢6 thé sir dung két hop ci phén nhom va phén sit
dé khir mau cia thudc nhudm hoan nguyén, hoat tinh, phan tén.

Hdp phu

Phuong phap hdp phu ¢ khd nang ding dé xir Iy cdc chét khong c6 kha nang phén
hily sinh hoc va cédc chét hifu co khong hodc khé xir 1Y bang phrong phédp sinh hoc. Phuong
phép nay duge ding dé khir mau nudc thai chia thude nhudm hoa tan va thudc nhuém hoat
tinh. Co s& clia qua 15inh 12 hdp phu chdt tan 18n bé mat chit ran (chdt hap phu). Céc chilt
hdp phu thudmg ding |3 than hoat tinh. than nau, dat sét, cacbonat, magie. trong d6 than
hoat tinh 14 chét hip phu c¢ bé mat riéng 16n 400 dén 1500 m’/g. Nhu ciu lugng than hoat
tinh dé x{r I¥ nudce thai 6 mau rét khdc nhau, cn phéi kiém tra lwgng sir dung sao cho kinh
1€ nhdt, trong d6 can phai tinh dén sy 16n that cho qud trinh hoat héa nhiét cho than 1 5 dén
10%. Chang han khi thi nghiém cho nhu ciu than 14 0,5 kg/l m’ nudc thai, nhu vay phai
tinh thém su t8n that 13 0,025 dén 0,05 kg/1 m’ nudc thii.

Phicong phdp oxy héa

Do ciu tric héa hoc cha thudc nhuém ben trong khong khi nén trong khit mau nwéc
thdi cila dét nhuom biing phurong phdp oxy héa phii diing céc chét oxy héa manh. C6 nhigu
két qua nghién citu di chi ra ring, khi ding ozon hoac khong khi ¢ chita ham lwgng ozon
nhét dinh ¢6 kha nang khir mau rat (6t, dac biét cho awdc thai chufa mau thudc nhugm hoat
tinh. Theo tai liégu | 15] cho thay, dé khir mau cia 1 g thude nhudm hoat tinh cin 0,5 g Os.
Nhu vay dé khir miw cla nude thai c6 ham lugng thude nhudm hoat tinh 100 g/l thi can s
dung 50 g O+/1m’ nudc thai. Chi phi dé sin xudt 1 kg Os 12 2,4 DM (ti¢n Puic) va nhu vay
chi phi cho xi I nudc thai nay ton 0,12 DM/1 m’. Do d6 khi chon phuong phdp nay d€ khir
miw thudc nhuom cin phai xét dén gid thanh san xudt ozon.
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Phuong phdp mang

Phuong phdp mang duge dng dung trong xir 1§ nu6c thai nganh det nhuom V@l muc
dich thu hoi héa chat dé 1di sit dung lai nhu thu hdi tinh bot PVA, thu6c nhum indigo bing
siéu loc hoac dong thai thu héi mudi v thuSc nhuom bang k€t hop gita thdm thiu aguoc
vi mang ban tham. Dong tue qud trinh loc mang 1a su chénh 1éch dp susl gifra hai phia cia
ming. ;

Su chénh lech ap sudt d6i vdi cac phurong phap mang rat khic nhau, chang han d6i véi
vi loc la tiy | dén 4 bar, d6i vai siéu loc la tir 2 dén 10 bar, mang ban tham tir 10 dén 40 bar
vi thim (hiu nguac tir 10 dén 80 bar, ¢6 khi @i 160 bar. Ngoai ra két cdu mang trong cac
loai ciing khac nhau. Doi véi vi loc va siéu loc 1a mang mao quan con do6i vt thdm thiu
nguoc va mang bin tham 1 mang khong mao quan hay con goi 12 ming khuéch tan dung
dich. Néu xét v¢ khdi lugng phan fir cha cdc chat ¢an tich thi thdm théu nguge ing dung
v&i cic chit ¢6 khéi lugng phan tir uwr 100 dén 200 g/mol, mang ban thim tr 200 dén
20.000 g/mol, siéu loc tir 20.000 dén 100.000 g/mol va vi loc tir 100.000 dén 500.000
g/mol. Phuong phip mang cd wu didm téch dugc cdc chat cd 86 tinh khi€t cao, tuy nhién do
gid thanh thi&i bi. chi phi van hanh cao nén pham vi timg dung chua dugc rong ral.

Phuong phdp sink hoc

Phin 16n cdc chit o6 trong nude thai dét nhuom la nhiing ch4t c6 kha nang phan hiy
sinht hoc. Trong mot sO trudng hop nudc thai dét nhudém cd thé chtra cde chal 6 1inh doc
déi v6i vi sinh vt nhu cdc chdl Kkhit vo co. formaldenit, kim loai néng, <lo, v.v... vi cac
chil khé phan hity sinh hoc nhw cic cht 1dy, giat, ho PVA, cdc loal dau khodng, ... Po do
trudc khi dua vao xir ly sinh hoc, nude thai can duge khir cdc chat gy doc va giam ty lé céc
chét khé phan hily sinh hoc bing phuong phap xir 1§ cyc bo. '

Trong xU |§ nude thai bang phuong phép hi¢u khi, can kiém tra ty |& chdt dinh dudng
cho qué trinh phan hay, cu thé ty 1e BODs : N: P =100 : 5 : 1. Thudng trong nudic thii dét
nhuom thiéu ham lugng nito va photpho, do d6 bién phdp hiéu qua nhat la tron vGi nwdc
{hai sinh hoat dé dwa vao xit Iy sinh hoc. Céc phuong phdp sinh hoc thong dung dugc s
dung cho xir by nudc thai cong nghiep dét la phuong phdp bun hoat tinh, loc sinh hoc, hd
oxy hoa, hoac két hop xis Iy sinh hoc nhidu bac. Mot 56 so d6 nguyen 1y he thong xu 1y
nidc thai dét nhuom duge thé hign trén hinh 3.22,3.23 va3.24.

He théng xr Iy & hinh 3.22 duge thié1 k€ dé xir 1§ nude thai cha nha mdy dét nhudm
«in xudt vai sgi bong vai fru lugng nude thai 3000 dén 4000 m’/ngay, COD = 400 + 1000
mg/l vi BODs = 200 + 400 mg/l. Nudc sau xir 1§ ¢6 thé dat BODs < 50 mg/l, COD < 100
mg/l.

Hé thong xif iy 0 hinh 3.23 duge yng dung dé xt L§ nudc thai cia xi nghiép tdy nhuom
Niederfrohna hing Schiesscr voi huu lugng nudc thai 2500 m'/ngdy. Xi nghiép tdy nhuom
hang bong va thudc nhuom sit dung chil yéu 1a thude nhudm hoat tinh. Nguyén 1y co ban
cia hé thong bao gom: xU Iy sinh hoc, hdp phu vA keo tu. Trong xit 1y sinh hoc ¢6 dung
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chdt mang la bot than nau va trong hdp phu cling ding bot than nau. Dac tinh cda than nhr
sau : kich thude hat < § mm, bé mat riéng 300 m*/g v khéi lugng riéng 460 kg/m’

Hoa chét suc khi
Nude thdi ‘ J' J' )
3 " ! Nudc thai
_7//_ 2 cl:: 5 . 4 sau xU Iy
1
e
| ¢ |, Bun
)
$ |—» BUNn

Hinh 3.22. So dé nguyén Iy hé thdng xd Iy nudc thdi cla cong ty Stork Aqua (Ha Lan)

1. 88ng chdn rde; 2. B8 digu hoa; 3. BE keo ty; 4. Thiét b Idng bun;
5. B& sinh hoco: 6. Thigt bi xd iy bin

Sinh khoi v bot than tir bé sinh hoc, thap hap phu duge hoat héa bang phuong phép
nhi¢l d€ win hodn sir dyng lai mot phin va thdi mot phan. Nudce thai duoe xir 1§ bing
phuong phdp keo ty vdi phen nhom va chat tro keo 1a polyelectrolyt, ti€p theo la qud trinh
ling loc. Sau do 40% duoc thai thang vao ngudn tiép nhan va 60% duge xit |y tiép bing
lam meém, tham thiu nguge dé tich mudi vo co vt dua vao bé chira, rén véi nudce sach rdi
khr tring va tuin hoan skt dung lai cho xi nghiép tdy nhuom. Bing hé thdng niy c6 thé xir
1¥ nuéc thai ¢d COD ban diu la 516 mg/l, BODs = 140 mg/l va & dong ra ¢6 COD = 20,3
my/l, BODs < 0,1 mg/l. Nudc khéng mau va him lugng chal rin rdl nho, song lugng bun
sinh khai [in bdt than tao ra tuong d6i lon. Vo ham lugng bon 12 50% thi ngudi ta tinh
Juong bitn sinh ra 1ir 1,6 dén 2 kg cho 1 m’ mdc thai xé 1Y, ¢6 nghia tinh theo chit kho 12 ti
0,8 dén 1 kg cho 1 m' nude thii. Gid thanh x{r |y bing phuong phdp nay khé cuo,
5 DM/I m" nude thai,

Hé théng xir I¥ & hinh 3.24 ¢6 1hé sr dung d€ x ly luong nudc tir 6000 dén 7000
m"fngay, trong dé nude thai dét nhudm chiém tir 15 dén 20% {1100 dén 1300 m“!ngz‘iy). Ve
nguyén 1y, nude thai duge qua sang chin dé téch cde tap chit tho, sau qua bé digu hoa va
digu chinh pH bing sita voi Ca(OH); dat gid tri pH 12 9,5. Ph2n sdt dua vao v6i ham hugng
170 gfm" d€ thuc hién qué trinh keo tu, Bun ciia cong doan keo tu va bin sinh hoc duge xi
ly biing 6n dinh bin y&m khi, sau d6 loc ¢p va dua di chén 1dp. Lugng ban tao thanh twong
d6i nho, chimg 0.6 kg/1 m* nuée thai xir 1§ tinh theo bin kho twyét d6i. Gia thanh cho viec
xir 1§ nudc thai ctia xi nghiép 13 1,8 DM/1 m’, trong d6 ngudi dan tré 3.8 DM/1 m’ nuéc
thii sinh hoat.
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Nudc thdi —————n Bé& ¢i&u hda

l

B& trung hoa

.

Botthanndu 88 sinh Hoc

¢ khudy r1dn

:

Lang

Axtaxetic )

Bun

v

Hoat hda nhigt

Hap phu tang s&i co
Botthanndu ————» khudly trén

l

Lang

*

Phen NhoM — )|

“t k]
Chét tro ke ————pf Keo t. ket fua

Bun chdn

o X2y ban
| &>

Nudc thai vao
ngudn 1iép nhén

Lam mém

Thém thdu nguge  [—a  Mudist dyng I

L

RO B& chic nudc dé
Kh'r triing béing ozon R s dung loi

Hinh 3.23. S0 dd nguyén Iy hé thdng xi Iy nudc thdi ngdnh dét cua cong ty
Schigssen Sachen (CHLB Ddc)
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Xir Iy nudce thai nganh dét 1a can thiét, viéc lira chon phuong 4n xir Iy cuc bé hay 18p
trung phu thudc vio nhigu y&u 6 nhr kinh phi. d4t dai. van hanh va lugng mede thay, dic
tinh nudc thii clia cdc co si. Tuy nhién, dé chon duge phuong dn x(r Iy thich hgp cén cd
phurong 4n nghién ctu-tham do va trién khai.

Ca(OH)

Nude thai 1
_—_—# BJ . -

Nusc thail 2 é dieu hda
— RS-

Phen sat [ Ke‘]c: o 1
|
i Lang
L
rxa ly sinh hoc r-idu bac J
T )

l Tang Xur 1y bin yém khi

I |
liHb nhén tao J Loc ép

I_, Bdn

e _—

Ngudn tiép nhén

Hinh 3.24. S0 @d hé& théng xU iy nudc thai sinh hogt 1&n nudc thdi dét nhudm
(nubc thai dét nhudm chiém 16 dén 20%) & Greven (CHLB Bc)

3.7. NUOC THA! CUA CONG NGHIEP GIAY (6,8,17,18,19,20,21,22)

Cong nghiép sin xudt gidy da c6 1 hang nghin nam. Gify 1a nhu ciu can thiét trong
cude sdng con ngudi dé phuc v cho nhitu muc dich khic nhau : gidy viét, gidy goi, wong
thong tin, sinh hoat, ... ¢J nhimg nudc céng nghiép phdt trién, mitc st dung gidy tinh binh
quan cho mot dau ngudi trong 1 nam khoang 300 kg, trong khi & cdc nude dang phat trién
chi & mitc 10 kg hode thdp hon. Gidy duoc sin xudt chi yéu tir nguon thye vat, dic biét la
28, bing nhiéu phuong phip khéc nhau. Bong thoi clng la nginh cong nghiép gy ra nhitu
van de tic dong 14 moi trudng.

3.7.1. Cdng nghé sén xuét gidy

Cong nghé sin xudt gidy bao gom hai qué trinh co ban : sin xudt bdt gidy tr nguyen
lieu tho vh san xudt gidy tir bot gidy (xco gidy).
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Nguyén lieu chi yéu dd san xudt bot gidy 13 xo soi thuc vat, chu yéu w gb, cdc cay
ngoai gb nhu day, gai, tre nia va cac phu phdm néng nghiép nhu rom, ba mia hoac céc loai
soi tii sinh. Dé san xudt 1 tdn bor gidy trung binh can tr 1.5 dén 3 1an nguyén liéu kho yét
d6i hay tir 3 dén 6 1dn nguyen liéu c6 do dm 50%.

Tiéu chudn k¥ thuat vé thanh phan héa hoc ciia nguyeén lien dé san xudt bot gy bao
aony:

- Ham luong xenlulo phai ldn hon 35% khéi luong trong nguyen lieu kho tuyét doi de
dat duoc hicu sudt thu hoi bot cao va ha gid thanh san phdm.

- Ham luong lignin, hemixenlulo va cic tap chit khic thip d€ gidm hoa chat ndu. tdy,
oidm thdi gian ndu v qua dé trdnh duge anh hudng x3u t6i chdt lugng clia xenlulo. Thanh
phian hoa hoe clia mot so loat gd ding trong cong nghiép gidy dugc thé hi¢én trong bang
3.21.

Bang 3.21. Thanh phan héa hoc cua mét s8 loai gb (6)
Tinh theo % khéi lugng khé tuyét ddi

Logi gd
G4 bach ducng &é bach dén G& tram

Thénh phdin

Xenlulo % 43 38 43
Lignin % 29 25 23
Hermixenllo % 26 34 31
Chét chiét % 1.7 23 15
Tro % 0.3 04 0.7

Lignin 14 chdt ¢6 ¢o trung hop cao, & dang vo dinh hinh, thanh phan chi yéu Ja cac
don vi phenylpropan néi két vdi nhau thanh khéi khong gian ba chigu. Lignin dé bi oxy
héa. hoa tan trong kigm, trong dung dich sunfit hay muéi caa axit H,SOs nhu Ca(HSO01)
khi dun néng.

Hemixenlulo i1 chat téng hop cacbonhydrat v&i cdu tric thanh ph#n ciia né chi cé
giuco (nhém dudng hexo va nhém dudng pento). Hemixenlulo khong tan trong nude nhung
tan trong dung moi hitu co va bi thuy phan trong dung dich kiem hay axit loang khi dun
sO1.

Cic chdt chiét bao gom axit béo, nhua axit, cic hgp chdt thom va cdc loai alcol, Hau
hét cdc chat nay déu hoa tan trong dung moi hitu co.

Ngoai nguyén liéu xo sgi, cong nghiép gidy con sit dung mot lrgng 1on cic héa chdt o
c4c cong doan ndu, iy, xeo gidy nhw dd voi, xiit, cao lanh, nhya thong, cdc chit ket dinh w
phién va tdng hop, cdc chat oxy hda dé khir lignin nhu clo, hypoclorit, peroxit, ...
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So do quy trinh cong nghe san xudt gidy va bot gidy ¢ kém theo cdc ngudn phit sinh
ra nudc thai duge thé hién trén hinh 3.25.

Nguyén lliéu thé (re. nia, gd... )

|

Nudc ria
————

Gid cdng nguyen liéu thd i Nudc thdi chig tgp chét

Hoa chét ndu
Hai nudc

NUae nia

Héa chat tdy

: l Nudc ngung Cung dich kigm
N&u —* tudin hodn
Dich den
RUG | co d'CIC - ddt -
®dt héa L .
Nudc ngung

Chét ddn, phy gio

-

Ty réng L Nudc thdi co dé mau, BODs, COD cao

Nghignbdt 5 Nuderia cd $8, BODs, COD cao

>
»

Phé&n N
D& -
NUGE : Xeo gidy » Nubc thdl co 85, BOD, COD cao
Hai nude -
Hol nudc > Sé&y b NUAC PQUNG
5an phdm

Hinh 3.25. 50 dd céng nghé san xudt gidy va cdc ngudn nudc thai

Gia céng nguyven ligu thé bao gom rla sach nguyén liéu, loai bo tap chdt va cit manh
theo kich ¢ thich hy ddp tng yéu ciu cia phuong phip san xudt bot gidy.

Sein xuc t bot gidy 12 qué trinh gia cong xu 1y nguyén liéu dé tich cdc thanh phan
khéong phai li xenlule sac che thu duge bot gidy cd ham luong xenlulo cang cao cang t6t.

Ve nguyén 1y o ban, cdc phuong phip d€ sdn xuat bot gidy bao gém: co hoc, nhiét
hoc vi héa hoc. Trong thue 1€ sdn xudt thudmg két hgp nhilng phuong phdp trén, dé 1a:
phrong phdp ban hda, phuong phdp hda nhiét co (CTMP) va phuang phadp hda hoc. Phirong
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phdp co hoc thuin wy cho hiéu sudl bdt cao (85% dén 95%) nhung néu 18n nhitn nang
lwong va bat nay tao ra gidy ¢ do bén khong cao, gidy dé bi bién vang. Trong céc phuong
phip két hop déu c6 ding hoa chit d€ ndu. muc dich 1a tdch lignin vi cdc 1ap chat khic ra
khéi xenlulo.

Hiéu suil san xudl bot gidy cia cde phuong phdp duoe trinh bay trong bing 3.22. s}
diy cho thdy hicu sudt bot clia phuong phip ban héa [a cao hon ca (60 dén 90%).

Bang 3.22. Cdc phuong phap san xudt va hidu suat bét gidy {6)

Phuong phép X ly héa hoc Higu sudt (%)
(héa chét néuw) (khéng tay)
1. Ban héa
- sunfit trung finh NGS5 + Naz;COq+ Na HCC; 65 - 90
- suntat NaOH + Na:s 75-85
- soda NapCOz + NaOH 60 -85
- bisunfit Mg-sunfit 60 -90

2. Hoq - nhiét - co (CTMP)

- sunfat NaOH + Nay5 55 + 60
- bisunfit Mg-suntit 55+ 70
- sunfit Sunfit axit 55+ 70
3. Héa

- sunfat NaOH + Naz50Os 40 - 56
- soda NazCO; + NaOH 40 + 55
- sunfit Sunfit axit 40 = 60
- bisunfit Mg-sunfit 45 - 60

Trong cong nghé sdn xudt bot gidy bing phuong phdp sunfat va sunfit thudng gan lien
voi cong doan tay bot. Hién nay trén thé gidi 75% cong nghé san xudt bot gidy 1a cong
ngh¢ sunfal vi sunfit. Bt gidy sdn xudlt bang hai cong nghé nay ¢6 do bén, do tring cao
(bing phuang phip sunfit bot cé thé tdy dat do tring cao nhat). Hai cong ngh¢ nay c6 thé
st dung ¢ho nhicu loai nguyén li¢u dang gd, tre, nifa va c6 kha nang thu hoi héa chit ndu
ping phuong phip co dic-d6t-xit héa dich den dé 14i sinh sir dung lai dung dich kiém cho
cong doan nay.

Tinh chit ctia bot gidy ngoai phy thudc vio dac tinh ngoyén liéu dau cdn phu thude
viio cang nghé ndu v xir Iy bot. Vi cdc cong nghé khic nhau, tinh chal bot cling khic
nhau.
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Rita b6t : Muc dich tdch bot xenlulo ra khoi dich ndu (cdn goi 1a dich den). Dich den
pao gom cdc hop ch4l chita Na, chi y&u 1a natrisunfat Na;SO4, ngodi ra con chira NaOH,
Na,S. Na,CO4 va lignin cung cdc san phidm phan hiy hydratcacbon - axit hitu ¢o. Qua trinh
rira bot thudng sir dung nude sach, lugng nude sir dung ¢an han ch€ (31 mifc 6 thiéu nhumg
vAn dam bio sao cho tich bot xenlulo dat hiéu qua cao va nong d¢ kigm trong dich den la
¢ao nhat. do pha lodng (3 nho nhét dé gidm chi phi cho qud trinh xu Iy tdi sinh thu hoi
kitm.

T'dy trdng : Véi yeu cau san xuflt cdc loai gidly cao cip. ¢6 dd trdng cao, bot gifly cin
phdi duge y tring. Muc dich ctia tdy trang la tach phin lignin con lai va mot s6 thanh
phan khdc khong phéi xenlulo nhu hemixelulo. Cic tdc nhan tdy thudng ding d¢ tdy tring
bot gidy 14 clo. hypoclorit natri NaOCI, hypoclorit canxi Ca{OCl},, dioxit clo ClO,,
hydropeoxit HyO; va ozon Oa. Chirc nang clia cdc héa chat dung dé 1dy bot gidy dugc trinh
bay trong bang 3.23.

Bang 3.23. Chlc ndng cua mét & chdt dong frong 8y bot gidy

Héa chat Chic nang Uu diém Nhugc diém
Cly Oxy hoavaclo | Khd kgnin t&t, 1é N&y su gung khang hop 1y 6 thé
héa ignin fién ki mdat dé dai cua bét. tgo ACX
NaQCl Oxy héa, haa D& 1am vd dé s0 Né&u su dung Khéng hop Iy cé thé
tan lignin. 1am cung lam mét dd dai cua bdt, tao ra
sGing mau cloroform
CIO2 Oxy hda, hda Bat dé tréing cac. | Tao ra clo hiu co (AOX)
ftan lignin kh&ng phan hiy
bt
s s dung Oxy héa, hda Déng thai khdng Phdi cé thiét bi chuyén dung dé
cung vai tan lignin chla clo, khéng séin xuét ozon, ¢é thé lam mat dé
NaOH gly doc hal dai cua bot
HoOs (2 = 5%) | Oxy héavalam | Déstdung khong | Gid thanh cao
sang mau gdy doc hai

Nghién bét gidy : Muc dich 12 1am cho cac xo soi duge hydrat héa, déo, dai, ting bé
mil hoat linh, giai phéng gdc hydroxyl lam tang dién tich bé mat, ting d& mém mai, hinh
thanh do bén cia t& gidy. Sau cang doan nghien bot, bot gify dugc tron vai chét don va cdc
chit phu gia d€ dwa dén be phan xeo gidy.

Xeo gidy : Li qud trinh tao hinh sén phdm trén fudi va thodt nude dé gidm do 4m cha
eidy. Sau d6 gidy dioc qua sdy dé cd sin phim khe,

Thu hoi kéa chdt : Muc dich 1 dé dat duge higu qué kinh t€ cao, d6i véi quy trinh
cong nghé sin xust bot gidy bing phuong phap héa hoe ¢an cé bo phan thu hdi héa chét.
Ching han vi¢c tdi sinh kiém tir dich den cita phuong phdp sunfat bao gom cdc giai doan :
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- Co dic d€ gidm luong nudc;

- bét dich di qua ¢0 dac & nhiét do cao T > 500"C v61 muc dich cho cdc chét hiu co
chdy hoan toan tao thanh CO; va H;O, cdn thanh phan v6 co ctia kiém den s€ tac can tro
hodc can néng chay goi 1a kiem do;

- it héa kiem do bang dung dich kigm loding vh sita voi Ca(OH),. Sau d6 tach bun
voi va dung dich tring gom NaOH, Na;S, Na;COs, NapS0, duge thu hoi va tuan hoan su
dung lai cho cong doan ndu.

3.7.2. Cac ngudn phdt sinh nudc thdi vé ddc finh nudce thai trong nganh gidly

Cong nghé san xudlt bot gidy va gidy 1a mot rong nhing cong nghé sit dung nhicu
nuée. Ty theo timg cong nghé va san pham, lugng nude can thiet dé san xudt 1 tdn gidy
dao dong tir 200 dén 500 m’. Nude duge ding cho cdc cong doan rlra nguyén licu, niu, 1dy,
xeo gidy va sin xudt hoi nudc. Trong cac nha mdy gidy, hau nhu t4t ca luong nude dua vao
sir dung s& 1 lugng nudce thii vi mang theo tap chit, hda chil, bot gidy, cdc chdt 0 niwém
dang hitu co va vo cd néu nhu khong o6 hé thong xi 1y tuin hoin lai nudc va hoa chal.

C4c dong thai chinh clia cdc nha mdy san xudl bot gidy va gidy bao gon:

- Dong thai ria nguyén liéu bao gom chit hiu co hoa tan, dit da, thudc hao v¢ thie
vat. vo cly, ...

- Dong thai ciia qua trinh ndu va rira sau niu chita phan 16n cdc chat hitu co hoa tan,
céc hoa chit nfiu va mot phan xo sgi. Dong thii 6 mau t6i nén thuémg dugc goi 1a dich
den. Dich den cé nong do chét kho khoang 25 dén 35%, ty 1& giita chdt hiu co va vo co la
70:30.

Thanh phian hitu ¢o chd yéu 12 trong dich den Tignin hoa tan vao dich kigm (30 dén
35%, khoi lugng chél kho), ngoai ra 1a nhitng san phdm phan huy hydratcacbon. axit hir
co. Thanh phin vo co bao gom nhitng hoa chét ndu, mot phan nho 12 NaOH. Na,S t do,
N2;50;, Na,CO1 con phin nhigu la kiem natrisunfat )ién kél v cac chit him co trong
kiem. O nhiing nha may lén, déng thai nay dwgc xif 1y dé thu hoi tai sinh sir dung lai kiém
bing phuong phdp co dac - 6t chdy cdc chat hifu ¢o - xit héa. Déi v6i nhimg nha mdy nho
thudng khong c6 hé thong thu hoi dich den, dong thai n2y dugc thai thing cing cdc dong
thai khdc cha nha may, gay tic dong X&u 1&i moi trudng

- Dong (hii tir cong doan tdy cua cdc nhi mdy san xuét bot gify bang phuong phdp
héa hoe va ban héa chiia cdc hyp chat hifu co, lignin hoa tan va hop chél tao thanh cba
nhimg chét d6 véi chat tdy o dang doc hai, c6 kha nang tich ty sinh hoc trong co thé séng
nhu cic hop chit clo hiu ca, lam tang AOX trong nude thii. Dong thai niy ¢6 do mau, gid
tri BOD; va COD cao. Dic trung cla dong thii tir cong doan 1dy bang c4c hop chit chita clo
duoc chi ra trong bang 3.24.



Bang 3.24. Tai lugng & nhiém frong dong nudc thal cda céng doan 8y (17)

sé:h::;gbgl::::ﬁ ] Nguyén li6u iy Thc;r: Dso' 6 nhiém (kg/tén botc 2?
Soda rom 16 &0
Sunfat tre, nda 17 S0
Sunfit gb méem 15 &0
Sunfat gé cung 16 60

Dong théi con chia hén hop cde chit clo hitu co dic trung qua tai lugng AOX tir 4 dén
10 kg/l tdn bot. Pray 1a dong thai ¢6 chia cic chat ¢ tinh doc va kho phan huy sinh hoc.
Nhung néu ciing tay bot gidy theo phuong phap sunfat tir gé cimg bang oxy thi tai luwgng
COD giam con 35 kg/1 tan bot va AOX 13 0.7 kg/!l 1an bot.

- Dong thai tir gia trinh nghién bol va xeo gidy chu y&u chia xo soi min, bot gidy &
dafg lo limg va cdc chiit phy gia nhy nhua thong, pham mau, cao laoh,

- Déng thai tir cdc khau rira thiét bi. ria sin, dong chdy tran ¢6 ham Iuong cédc chét lo
lirmg va cdc héa chil roi vii. Dong thai nay khong lién ruc.

- Nude ngung cia qud trinh ¢o dic trong hé théng xiz 1y thu hoi héa chd tir dich den.
Mite d¢ 6 nhiém cia nude ngung phy thuoe vao loai g, cong nghé san xusl.

Trong cdc dong thii thi nude thai tr cong nghé san xuit bot giay gay ra nhitu vin &8 o
nhiém ddng quan 1am. Trong cong nghiép gidy trén the £161 ¢6 nhimg x{ nghiép hoat dong
dudi dung lién hop san xudt cd bot gidy va gifly, nhung ciing o6 nhidu co s& chi san xuat bot
gidy va cu sd khidc san xudt gidy.

Nhu bing 3.22 cho thdy, néu sin xudt bot gidy tir gé bing phuong phdp héa hoc thi
trén dudi 50% cdc tap chit clia gb duge tdch ra khoi thanh phan xenlulo. Trong thanh phin
tap chit thi lignin chi¢m x&p xi 50%. Lignin |3 chat bj phan hiry rdt chdm dud6i tic dung cha
vi sinh vat, do d6 nude thai loai ndy rat khé xir 1y bing phuong phip sinh hoc.

Ke1 qud nghién ctu o cic nha mdy san xu4t bot gidy bing phuong phdp sunfit & CHLB
Buc [18] chi ra lugng nude thai cho I tdn bot déi véi cac loai bt khdc nhau duge tém it
trong bdng 3.25.

Bang 3.25. Lugng nudc thai finh cho 1 t8n bt gidy, san xudt theo phuong phap

sunfit (18)
Lugng Logi bt Bt sgi B3t gldy
nude thai m?/ 1 tdn bat nhén tgo co 18y khéng tdy
Gié1 11 6hd nhét 105 185 %
Gia i 16n nhdt 351 348 3
Gia tr| trung binh 220 255 99
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Vi du v& thanh phan dich den clia phwong phédp sunfit duoc chi ra trong bang 3.26.
Dich den ¢6 ham luong chdt ran tong tir 12 dén 16% khdi lugng, trong d6 thanh phan chinh

13 hop chilt cta lignin (52%).

Bang 3.26. Thanh phan dich den trong phuong phép Ca-sunfit (6)

% khdi lugng trong ham lugng chét rén t8ng céa dich den td

Hop chét 12 dén 16%

Lignin sunfonat 52
Cac chat chigt 3
Poly- vy oligosaccharit o)
Monosaccharit 23
Axit giukuran 1

Axit aldon 4
Pudng sunfonat 3
Axit axetic 2
Metylic 1

Canxi 5

O cic co st ¢6 he thdng xir 1y dich den biing phuong phip c6 dic-ddt-xdt héa dé thu
hoi héa chat thi 1@di lugng ¢ nhiém trong mrée ngung clia cdc phuong phdp sin xudt bot gidy
{ir cde nguon nguyen licu khdc nhau rit khdc nhau. Bing 3.27 chi ra ham luong cdc chit &
nhiém (rong nude ngung cia phuong phdp bisunfit-Mg doi vdi hai loai gd. Ham luong va ty
I¢ gifta BOD;s : COD chi ra nudce thai loai nay ¢6 khd nang xir ly bang phwong phéap sinh
hoc, dac bigt 14 phuong phip yém khi.

Bdng 3.27. Ham lugng cAc chdt & nhigém trong nudc ngung 1 céng doan ¢d dac
dich den cda phuong phdp san xudt bt gidy sunfit-Mg (6)

Logi nguyén ligu
bon vi G4 bach ducng G4 bach dan

Hém lugng
Dicxyt luu huynh S0O; el 3+4 04-046
Axit axetic CHaCOOH o/l 30+35 10+ 11
Axit formic H-COOH o/l 04-06 35+40
Metylic CH3CH a/l 02+:03 03+-04
Furfurol g/l 02-03 07+09
COD mg# 6750 20+ 500
BODs mg/l 3200 8 800
BODs : COD - 047 0,43
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- Dong thai tr cong nghe xeo gidy chda chu yfu bot gifly va cdc chét phu gia, Nudc
ndy duoc tich ra 1ir cic bo phan ciia mdy xeo gidy nhu khit nuée, ép gidy. Phan 16n dong
thdi nay duyvc niin hoin s dung truc tiép cho giai doan tao hinh gisy hay cho cong doan
chudn bi nguyén liéu vao midy xeo hodc ¢6 thé gidn tiép sau khi nudc thai duge qua bé ling
dé thu hoij gidy vi xo soi. Hinh 3.26 minh hoa mot vi du don gian hé thong tuan hoan nude
trong xeo gidy.

" Nudc cap
Bot gidy 4 !
| Chuén bj nguyén ligu Xeo gidy R
Chdét dén . &y 58 N . - L
vao may say Tao hinh | Kk nude | Ep | 5@y Gidy
Nudc ngung

FapY

Léng thu hdi bot, soi

E—
Nude thdi

Hinh 3.26. So dd hé théng tudn hodn nudc trong qud trinh xeo gidy (4)

Khao sdt 3050 nha mdy xco gidy trén thé gidgi cho théy, dinh mic nude cdp trung binh
12 80 m' cho 1 tdn gidy. O CHLB Bc nude thii tit cde nha mdy giady di giam di rat nhiéu
do <6 st dung cdc dong twan holn tir bé lang thu hoi bot, soi. Tai luong nude thai va COD
trong nurde thai cia mot ¢ loai gidy duge Mobius [19] tiét ke trong bang 3.28.

Bang 3.28. Tal lugng nudc thdi va COD cla mét s6 logi gidy (19)

Gidy sdn phdm Nudc thél tm/1 tén san phém) COD (kg1 16 sén phém)
Gidly khong g8

- logi thudng 10+ 80 - 3+9

- logi déic bigt 50 + 350
Gidy 10 g& 5+ 40 15+ 25
Gicly 17 gidly phé ligu 5+30 20 + 30

Nudc tuan hoan nhigu Hn thi ham lugng cdc chat 6 nhiém trong nude cang tang. K&t
gud khio sit 0 7 dén 9 nha mdy sin xudt gidy bao bi di tir nguyén fieu dau i gidy phé¢ lieu
cho thdy dic tinh clla nude tan hoan trong mot hé kin ¢é him lugng canxi, sunfat, clorit
cao (bang 3.29). Day ciing 1a vén dé ldn khi thai loai nudc nay.
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Béing 3.29. Ddac tinh nude tudin hodn cta cac nha mdy gidy (19)

Théng $& bon vi Giatr 58 nhé may khao sit
coD mgy| 4500 - 22000 8
BODs mg/l 2000 - 8100 8
15 g/} 4500 - 23000 7
pH 49-7.3 9
SO~ mg/t 240 - 2350 7
cr mg/l 130 - 2950 7
Co* mg/l 360 - 2040 7
Mg™ mg/! an-110 7
Sét g/l 05-47 7
Nhom mg/| 05-53 7

K&t qua khdo sat & mot s Cong 1y Gidy Vigt Nam cho thdy, (ai lugng nude thai tinh
cho 1 tan gidy san phim tir 200 dén 600 m’ [20]. Cic cong ty ndy sin xudt ca bot gidy va
gidy, trong d6 chi ¢6 Cong ty Gidy Bdi Bing co he théing thu hoi kiem va hdu nhur céc cong
ty khic déu khong ¢4 wan hoan sir dung nudc trong cong nghé san xudt gidy.

Bng 3.30. Cong nghé san xudt va tdi lugng nude thdi cua mot s& céng ty gidy

4 Viet Nam
Coss Céng nghé Tai lugng nuée théi Dge finh nuéc thal, mg/!
san xudt m*/1 tén gidy BODs oD 5

1 Sunfat 400 + 500 85 500 63
cd thu hoi kiém

2 Héa nhigt co CTMP 200 BO = 160 400 + 800 | 150 = 200
khang thu hdi Kigrm

3 Xar 500 680 1050 172
khoéng thu hai kigm

4 Xat 500 = 400 125 253 180
khéng thu hdi kigm

3.7.3. Céc bién phép gidm thi€u nuc théi trong cang nghlép gidy

Giam luong nudc thai trong sin xudt bot gidy va gidy c6 thé dat duge nhd cdc bién

phip :

- Bao quén va lam sach nguyen ligu dau bing phuong phdp kho s€ giam duge lugng

nudc rira.
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_ - Diing sting phun tia d¢€ rira m4y moéc, thiét bj, san ... s& gidm duoc luong nude déng
ké 50 v6i rira bing voi.

- Thay di cong nghé tich dich den ra khoi bot & thi€t bi hinh tr6ng thong thuding
bang ép vit tai, ép hai day hay loc chan khong dé gidm thé tich dong thai,

- Béo toan hoi va nudc, trinh thdt thodt hoi, chiy tran nude.
- Phan lubng cic dong thai dé tulin hoan sir dung lai cdc ngudbn nudce it 6 nhiém.
Gidm tai lrong cdc chdt 6 nhiém trong nudc thai ¢ thé thue hién bing cdc bien phdp:

- C6 gidi phdp xir Iy dich den d€ giam duge 6 nhiém cla cdc chét hi co khé phéan hay
sinh hoc nhu lignin, gidm duge d6 mdu cla nudc thai, gidm duoc héa chét cho cong doan

ndu va giam 6 nhiém cdc chat hiva co, v6 co trong dong thii, Cic phuong 4n xt 1y dich den
bao gom:

a. Tich dich den dam dac ban dau 1ir ludi gan bot gidy va twin hodn chiing lai ndi ndu
de€n kha nang c6 thé s& gidm tai lwong kiem trong dong thai.

b. Thu hoi hoa chét tir dich den bing cong nghé co dic - ddt - xut héa s& giam tai
lugng & rhi€m COD 161 85%.

¢. Xir 1y dich den bang phwong phdp yém khi s& 1am gidm tai lugng & nhidm hi co tir
30 dén 40%.

- Thay the héa chét tdy thong thudng 1a clo va hop chit cila clo bing H,O, hay Oy dé
han ché clo tw do khong tao ra AOX trong dong thii.

- Thu hoi bot gidy va xo ti cdc ddng nude thai dé sir dung lai nhu ngudn nguyén lieu
dauv, dgc biet d6i vdi dong thii tr cong doan nghién va xeo gidy. Céc phuong 4n c6 thé 1a
ling, loc, tuyén néi. Bién phdp nay c6 cdc ioi fch 12 tigl kiém duoc nguyén lieu diu, mit
khdc giam dugc ti lugng chét rén 18ng va chét rén lo limg trong nudc thai.

- Trénh roi vai, tdn that héa chit trong khi pha tron va sit dung.

3.7.4. Céc bign phép xi Iy nude thdi trong céng nghiép gidy

Nudc thai nganh gidy chita mot lwong 16n cic chat rén lo limg va xo soi, céc hop chat
hifu co hoa tan & dang khé va dé phan hiy sinh hoc, cdc chdt ty va hop chét hitu co ciia
chdng. Céc phuong phdp xir 1y loai bd cdc chat 6 nhiém née ciia nganh gidy bao gom lang,
dong keo t héa hoc va phuong phdp sinh hoc.

Phuong phdp ldng ding d€ tich cdc chdt rin dang bot hay xo soi, trudc hét dsi véi
dong thai tr cong doan nghi#n va xeo gidy. V&i muc dich thu hoi lai xo soi, bot gidy thi
thudng ding thi€t bi ling hinh phéu. Trong qui trinh ldng ¢An phdi tinh todn thoi gian hru
thich hop vi véi thoi gian hru dai dé c6 hien twong phan hity y&m khi, khi ban léng khong
duoc 1dy ra thudng xuyén. D€ nuéc thii loai nay 1dng duge 16t va tao digu kién céc hat lien
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két véi nhau tao thanh bong cin dé ling, ngudi ta thudng tinh 104n v4i tai trong be mat ur 1
dén 2 m'/m’.h (lru long ddng thii tinh cho 1 don vi b mit lang ciia bé trong 1 don vi thdi
gian). D& giam thdi gian luu trong bé l4ng, nang cao hidu suat ling ngudi ta c6 thé théi khi
nén (dp suit 4 dén 6 bar) vio bé ling. Loai bé ling - tuyén ndi ndy thudmg cb 1i trong be
mat 5 dén 10 m'/m>h.

Phuong phdp déng keo tu héa hoc diing dé x(r 1§ cdc hat rdn & dang lo limg, mét phian
chét hitu co hoa tan, hop chat photpho, mot s& chét doc va kKhir mau. Phuong phip dong keo
tu cé thé xir I trude hodc sau xir iy sinh hoc. Cac chdt keo tu théng thudmg 13 phén sit,
phén nhom v véi. Cdc chit polyme diing dé iro keo va ting 16c do qud trinh ldng, D4 véi
mdi loai phén ¢an digu chinh pH clia nudc thai & gid tri thich hgp, ching han nhu phen
nhom pH tir 5 dén 7, phén sdt pH tir 5 dén 1} va dimg véi thipH > 11,

Phuung phdp sinh hoc diing dé x{r 1y cac hop chat hitu co & dang tan. Nude thai cia
cong nghi¢p gidy va bot gidy o tai luong o nhiém chét hitu co czo, dic biét cé chita ham
Ivogng cdc hop chit lignin cao & dong thai cta xi nghiép. Cdc hop chét cita lignin 1a nhitng
chdt khong ¢6 kha nang phan hiy hi¢u khi va phan hiy y&m khi rit cham. Do d6 trude khi
dua nude thai vao xir 19 sinh hoc thi dich den cha qué trinh san xudt bot gidy cin duge xir 1y
cuc bo dé tich lignin.

Trong nudc thai cha san xudt gify va bot gidy ¢ ham luong cdc hop chét cacbonhydrat
cao, 1a nhimg chdt d& phan hiy sinh hoc nhung lai thiu nito va photpho 13 nhitng chéat dinh
dudng cin thi€t cho vi sinh vat phét «ién. Do d6 trong qud trinh xir Iy nude thai bing
phuong phip sinh hoc can b6 sung cédc chat dinh dudng, ddm béo ti 1& cho qud trinh higu
khi BODs : N : P = 100:5:1; d6i v6i qud trinh y&€m khi BODs : N: P=100:3:0,5.

Dic tinh nudce thai nganh gidy thudng <6 ty 1€ BODs : COD £ 0,55 va ham lugng COD
cao (> 1000 mg/A) nén trong X1t |V thudmg két hop gilia phuong phdp y€m khi va higu khi.
Mot vi du dién hinh vE phuong phép x 1y két hop 1a he théng xi¥ Iy nuée thdi Roemond,
Ha Lan [21], he thong nay dugc miéu ta trén hinh 3.27.

Coéng ty Roemond san xudt hing ngay 500 tdn gidy bdo va bia, nguyén liéu diu la
gidy loai, 70% nudc trong nhia mdy duge tuin hoin sit dung lai san khi xir 1§ qua ling -
_ tuyén ndi dé thu hdi x¢ soi. Lugng nuée thai hang ngay 2400 dén 3400 m® véi ham luong
cdc chdt 6 nhiém nhu sau: COD = 3500 mg/l; BOD: = 2000 mg/l; 5042' = 170 + 190 mg/l;
Ca™ =190 + 300 mg/fi

Nudc théi trude khi dira vao bé sinh hoc UASB duge bd sung chét dinh dudng N = 120
mg/l; P = 60 mgA. Nude thai sau xir I ddm béo tieu chudn clia Ha Lan cho phép thai vao
nguon Liép nhan.

Mot vi du nita ddng quan tam L3 hé thong xir 1 nudce thdi cong nghigp gisy Eerbeek
B.V. Ha Lan [22]. He thong nay xir 1§ nuwdce thai cia ba nha méy gifdy. He théng xir Iy cd chi
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6 bé Idng s cip va bé bin hoat tinh. Do 6 nhiém nudc thai ngay cang tang nén hé thong
¢fi khong ddp ting duoc, he thong méi duge md rong va bo sung bé xit 1y yém khi UASB.

He théng méi duge mieu ta trén hinh 3.28.

v

]

—»
I_-|'I0

Hinh 3.27. 50 & hé théng xU Iy nude thdi clia céng fy Roemond Ha tan(21)

1. Nudc théi véio; 2. B8 sung chét dinh dusng N va P: 3. B& chia hay bé axit hoa;
4. B& UASB: 5. B& higu khi - bin hogt finh: 6, B8 léng: 7. Két khi: 8. Khi biogas;
9. 8an hoat finh tudin hodn (100%Y; 10, Nudc thdi sau xU iy; 11. Suc khi: 12. Bé chua ban

Thong tin vé ba nha mady dé nhw sau

- De Hoop, hang nam san xut 2000 t&n bia song tr gidy loai.

- KNP Vouwkarton hang nam sin xu4t 75.000 t4n bia cactong tir bot gidy.

- Coldenhove hang nam sin xudt 12.000 tan gidy phong bi thu.
Lugng mudc thai va tai lwong 6 nhiém nude thai cha ba nha mdy d6 dugc t6m 14t trong

bang 3.31.

Bang 3.31. Dac frung nudc théi cong nghiép gidy Eerbeck.B.V (22)

™hong s8 | |y lugng nude coD BODs 504"
Nhé may théi, m*/ngéy mgfl | tingdy | mg/l | tingdy mgy/l
De Hoop NT1 £.500 2.000 1.0 1.100 6.1 130
KNP NT2 5.000 480 24 200 10 525
Coldenhove NT3 1.500 X0 03 20 0.14 160
Téng 12.000 1.000 13,7 500 7.24 300

Thiét bj xir 1y sinh hoc yém khi ¢6 thé 13 hd y&m khi (anaerobic lagoon) hay céc loai
thiét bi yém khi cao t6c nhy UASB. Hiéu qui x{r 1§ ddi vdi cdc loai thiét bl yém khi duoe
16ng két trong bang 3.32.
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Xir Iy nude thii cong nghigp gidy bang phuong phdp hiu khi thudng gap hién tuong
tac bin dang sgi rat khé ling. Nguyén nhan chd yéu i do nudc thai nginh ndy c6 ham
fwong cdc hgp chat cacbonhydrat cao, cdc hop chdt nay 1a nhimg chat dé phan hity sinh hoc,
mat khdc nuéce thai cé him lwgng sunfit cao, kim hdm sy phdt trién cha vi sinh vat. Ngoi ra
con do trong nude thai thi€u chit dinh dudng nito va photpho. Trong nhigu rudmg hop, bé
biin heat tinh trong xir 1§ nudc thai nganh gidy van hanh vdi chi s6 thé tich bin cao (= 300
ml/g). D€ dat duge chi s§ bn nhu vay ham lugng biin trong bé hoat héa phai chon tir 2 dén
4 gfl va tai trong be mat cha bé lang thit ¢4p 13 0,3 + 0,4 m'/m”h (khong vuot qud 0,4
m*/m’ h).

NT1 NT2 NT3

L1

Tram bom

Sang quay —  Thu h& xo soi

BosungN.P___ | BEVASE  f------1 Két khi

X iy bun

¥_ T

Sy kni

L h

B& bln hoat tinh

B& bun hoct tinh —

h 4 h 4

v
] Lang thd cdp Lang thi cdp — Chén I8p

l |
!

Bom ra séng

Hinh 3.28. So d6 hé thdng xU Iy nudc thdi cong nghidp gidy Eerbeck (22)

309



Bang 3.32. Hiéu quéd xU Iy cla cac bé yém khi (17)

Théng s8 Bon vj HS yém khi B8 tiép xGc UASHE
Théi glon Iuu ngdy 5-50 1-3 02-1
COD déng véio mg/l 1&i thidu 2000 | t&i thidu 1000
BOD déng véio mg/l - &i thidu 1000 | 180 thidu 500
Tdi trang BODs g/m.ngdy ©30-45
Tél frong COD kg/m®.ngdy - 3-6 10-20
Higu sudt khi BODs % 50- 80 90 90
Hieu sudit khi COD % 30-70 50 - 80 50- 80
Tudi bin ngdy 30- 100 > 100

Chon phirong 4n xir 1§ thich hop cho timg co s& sin xuft cin phai ¢6 nghién ctu khao
sdt xem co s& d6 ¢6 xir 1y dich den hay khong. Ty 12 natdc tuin hoan nhu the nao va dac
tinh clia cdc dong thai. Xir If nude thai nganh gify c6 thé thuc hién xir If cuc bo wimg dong,
sau d6 xir 1 tap trung v6i cdc dong khéc trong ndi bo co s& hay xur 1y 1dp trung voi nudc
thai sinh hoat.

1.8. NUSC THAI CUA CONG NGHE SAN XUAT BIA (6, 8, 22, 23)

3.8.1. T8ng quan

Bia dugc san xust 1au ddi trén the gidi, 1a sin phdm lén men c6 tdc dung gidi khat, tao
s thodi méi vA ting cudng sifc lyc cho co thé. Cdc nude ¢6 san lugng san xudt bia cao 13
My, CHLB Ptic vi sén heong trén 10 1y lit/nam, va con rit nhigu nude v6i san luong trén 1
1y lit/nam.

Thanh phin chinh cha bia bao gom : 80 + 90% nutc; 3 + 6% con; 0,3 + 0,4 H,CO,
v § + 10% 1 cdc chét tan, trong cdc chal tan thi 80% 1a gluxit, 8 d&n 10% la céc hgp chat
chiva nito, ngoai ra cdn chifa cdc axit hifu co, chit khodng, mt s vitamin.

Nguyén lieu chinh d€ sin xu4t bia bao gom : malt dai mach; nguyen lieu thay the nhu
gao, 1da mi, ngd, ...; hoa Houblon; men va nudc.

Trong 46 nuéc chiém thanh phiin chil y&u, nu6c ding d€ san xuffi bia phéi 1a nude
mem, ham lugng sit, mangan cang thép cang 161, nude phai duge khir tring truée khi dva
vio nfu, dudng hda.

3.8.2. Céng nghé sén xuét bia {6,8,23)

Cic cong doan chinh cha cong ngh¢ sin xudt bia duge miéu ta trén hinh 3.29, bao g2om:
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- Chudn bi nguyén fiéu : Malt dai mach va nguyén lidu thay th& (gao, lia mi, ngo)
duge lam sach 16 dura vao xay, nghién u6t dé ting b8 mat hoat dong cla enzym va gidm
thoi gian ndu.

- Loc dich dudmg dé thu nude nha trong va loai bd bd malr. Qué trinh gbm hai bude :
Budc 1: Loc hén hop dich dudng thu nude nha dau;

Budc 2: Diing nurde néng rira ba thu nirde nha cu.6i va tich ba malt.

- Ndu véi hoa houblon dé 1ao ra huong vi cho bia, san d6 nurée nha duge qua thiét by
tich b3 hoa.

- Lam lanh ;: Nudc nha tir ndi n&u cé nhiét do x4p xi 100°C duoc 1am lanh tGi nhiét ¢6
thich hop cla qud trinh 18n men, & nhiét d6 vao khoang 10 dén 16’C va qua hai giai doan.
Giai doan | ding nudc lanh ha nhiét d¢ xudng chirng“60"C va piai doan 2 ding tdc nhin
lanh glycol dé ha nhiét d6 xudng con chimg 14°C.

- Lén men chinh va lén men phu : Day 14 cdc qué trinh quan trong trong san xuAt bia.
Qua trinh 1&én men nhd tic dung cia men giéng dé chuyén héa dudng thinh alcol etylic va

khi cacbonic :
|&n men

CH;0s ——— 3 2G,H:OH + 2CO, T + (-Qu) (3.41)

Nhiét do duy tri trong giai doan lén men chinh (6 dén 10 ngay) tir 8 dén 10°C. Sau d6
1i€p tuc thyc hién giai doan 1én men phu bing cich ha nhiét d6 clia bia non xudng 1 dén
3°C va 4p suat 0,5 dén 1 at trong thi gian 14 ngay cho bia hoi va 21 ngay cho bia déng
chai, lon. Qué trinh lén men phu didn ra cham va thdi gian dai givp cho cdc cén ldng, 1am
trong bia vi bdo hoa CO,, 1am ting chdlt lugng va do bén cha bia. Ndm men tach ra, mot
phian dugc phuc hbi lam men gidng, mot phin thdi ¢ thé Jam thdc an gia sic. Ha nhiet do

clia bia non dé thuc hién giai doan 1én men phu ¢6 thé ding tdc nhan 1am lanh glycol.

- Loc big nhim loai bd tap chét khong tan nhu ndm men, protein, houblon lam cho bia
trong hon trén may loc khung bin véi chét tro loc 14 diatomit,

- Bdo hoa CQ; va chiét chai. Trude khi chiét chai, bia duge bio hda CO; bing khi
CO, thu dwgc tir qué trinh 1én men chita trong binh &p sudt. Cic dung cu chia bia {chai, lon,
két) phai duoc rira, thanh tring dim béo tiéu chudn vé sinh, sau d6 thire hi¢n qud trinh chiét
chai & di®u kién chan khong d€ han ché sy ti&p Xic ciia bia véi khong khi. Tiép theo la
d6ng nip v thanh tring & cdc ché do nhi¢t khdc nhau dé dim béo chél luong trong thoi
gian bao hanh. '

Trong cong nghe san xuit bia, nuéc duge diing vao cac muc dich:

- Lam nguyén lieu pha tron theo ty 1& nhat dinh dé nghien w6t malt va gao (hay lia
mi) va bd sung tiép trong qué trinh ndv - dudng héa.

- San xv4t hoi nude ding cho qud trinh ndu - dudng héa, nfu hoa, thanh tring.

- Mot hrong nuéc 16n diing cho qud trinh rira chai, lon, thi¢t bi mdy mée va san thao
tic.
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3.8.3. Cdc ngudn phdt sinh nude thdi va dée tinh nude thdi cdng nghiép
san xuéit bia
Nudéc thai ciia cong nghé san xu4t bia (hinh 3.29) bao gom

- Nudc 1am lanh, nudc ngung, day la nguon nude thai it hoac gin nhw khong bi 6
nhiém, ¢6 kha nang twin hoan sir dung lai.

- Nude thai tir bo phan nfu - dudng hoa, chi yéu la nude vé sinh thing nau, bé chita,
san nha, ... nén chida ba mali, tinh bot, bi hoa, cic chit hitu g, ...

- Nudc thdi tir him 1én men 12 nude vé sinh cdc thiét bi 1én men, thing chifa, dirdmg
dng, san nh, xudng, ... ¢6 chiva ba men va chét hitu co.

- Nude théi rira chai, ddy cing 12 mét trong nhiing dong thai ¢6 & nhiém 16n trong
cong nghe san xudt bia. V& nguyén 1y chai dé déng bia duge riva qua cdc budc: rira véi nude
néng, rua bing dung dich kiém loang néng (1 + 3% NaOH), ti¢p d6 12 rira sach bin va nhan
bén ngodi chai va cudi ciing 12 phun kiém néng rira bén trong va bén ngoai chai, sau d6 rira
sach bang nudc néng va nuée lanh. Do d6 dong thai cha qué trinh rira chai ¢6 do pH cao va
lam cho dong that chung cd gid tri pH kigm tinh.

Kiém tra nudc thii 6f cic mdy rira chai déi véi loai chai 0,5 | cho thdy miic do & nhiém
nhur trong bang 3.33 [23].

Bang 3.33. O nhiém nudc thai W mdéy ria chai bia (23)

Théng s8 Héam lugng, mg/1
thap cao trung binh

COD 810 4480 2490
BODs 330 3850 1723
Nito NHa 2,05 6,15 4,0

P téng 79 320 128
Cu 0.1 2 052
n 0.20 0.54 0,35
AOX 0..10 0.23 017

pH =83 dé&n 112
Nuéc tiéu thu dé rla 1 chai = 0,3 dé&n 0.5 fit

Trong nude thai rira chai c6 him lugng dong va k&m 1 do sit dung loai nhin dén chai
¢d in 4n bing cic loai thudc in chita Kim loai. Hién nay loai nhiin ddn chai ¢6 chia kim loai
da bi cim stt dung ¢ nhigu nuée, Trong nwde thii ¢6 1dn tao AOX 14 do qud trinh khix rong
co ding chat khit 1a hop chét cla clo.
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Trong sin xudt bia, cong nghe it thay d4i tir nha mdy niy sang nha mdy khic, s khic
nhau c6 thé chi 12 str dung phurong phap lén men ndi hay chim. Nhung su khic nhau co bin
1a vin d@ sir dung nudc cho qué trinh rira chai, lon, mdy mdc thiét bi, shn nhd, ... Ditu d6
din dén 13i luong nudce thai va ham luong cdc chdt & nhiém clia cdc nha mdy bia rat khic
nhau. G c4c nha may bia cé bién phdp tun hoan nuée va cong nghe rira ti€t kiem nude thi
hrong nude thip, ntur & CHLB Duge [6), nude sir dung v nude thai trong cdc nhd médy bia
nhur sau : :

- Binh mic nurdc cp 1 4 + 8 m’/1000 it bia; tai lugng nude thii: 2,5 + 6 m’/1000 it bia;
- Tai trong BODs : 3 + 6 kg/1000 lit bia; ty & BODs: COD = 0,55 + 0,7,
- Ham luong cdc chit o nhiém trong nudc thdi nhw sau ;
BODs = 1100 dén 1500 mg/l; COD = 1800 dén 3000mg/l;
- Téng nita : 30 dén 100 mg/l; tdng photpho : 10 d&n 30 mg/l.

Vi cde bién phdp sir dung nuéc hiéu qua nhat thi dinh mic nude thai cia nha mdy bia
khong thé thap hon 2 ¢&n 3 m' cho 1000 lit bia sin phdm. Trung binh lugng nudc thai &
nhi#u nha mdy bia 16n gdp 10 d&n 20 [An lugng bia sin phdm.

Rosenwinkel di dua ra k&t qua phan tich dic tinh nude thai cia mét s6 nha mdy bia
nhir & bang 3.34.

Bang 3.34. £ac finh nuéc thdi cua mdt s6 nhé may bia (6)

Nhé méy |
Théng s8 Bon vi o may Nhaméy ll | Nha may
t0..dén .. | fungbinh
pH . - 57+11.7 - -
BODs Mg/l 185 + 2400 1220 775 1622
coD ' mg/) 310 + 3500 1909 1220 2044
Nifo 18ng mg/l 48 + 348 79.2 192 -
Photpho t8ng mg/! 1.4+900 43 746 -
Chét knong fon mg/| 158 - 1530 634 -
Tdi lugng nuoe théi /1000 it - 32 - -
bla
Tdi trong & nhidm kg BODs/ 1000 - 35
Tt bia

Luu luong dong thai va dic tinh dong thai trong cong nghé sin xudt bia, cdn bién d6i
theo chu k¥ vi mda san xudt,
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3.8.4. Céc bién phdp ngan ngia, gidim thidu vé x4 1y nudc thai

Dé giam lugng nudce thai va cde chdt gay 6 nhiém nude thai trong cong nghe san xudl
bia, can nghién ctu tham dd cc kha nang sau :

- Phan lubng cdc dong thii dé c6 thé wan hodn sit dung cdc dong it chit 6 nhiém nhu
nude 1am lanh, nude ngung cho qud trinh rira thiét bi, san, chai.

- Str dyng céc thiét bi rira cao 4p nhu sing phun tia hodc rifa kho dé gidm luong nude
ria. :

- Han ché roi vai nguyén li¢u, men, hoa houblon va thu gom kip thoi bd men, bi malt,
b3 hoa va bi loc dé han ché 6 nhidm trong dong nudc riva san.

Do dic tinh nudc thii ciia cong nghé san xudt bia ¢ chita ham luong cdc chdt htu co
cao & trang thdi hoa tan va trang thdi io limg, trong d4 chi y&u |4 hydratcacbon. protein va
ciic axit hitu ¢d, 1a cc chat ¢6 kha nang phan hiy sinh hoc. Ty 1¢ gita BODs va COD ném
trong khoang tir 0,50 dén 0,7, thich hgp vdi phuong phip x(1 Iy sinh hoc. Tuy nhién, trong
nhimg triudng hop thigu cdc chét dinh dutng nhu nitd va photpho cho qué trinh phét trién
clia vi sinh vat, can phai cé b4 sung kip thoi.

Nudc thai trude khi dua vao xit 1§ sinh hoc cn qua sang, loc, d¢€ tich céc tap chit thd
nhu gi&y nhin, nidt bdc v céc loai hat rén khdc. Péi véi dong thii riva chai ¢6 gid tri pH cao
can duoc trung hoa bing khi CO; cia qué trinh 1én men hay bang khi thii ndi hoi.

Phuang phdp sinh hoc

Viéc lia chon phuong phép xi 1y hi€u khi, yém khi hay ket hop va thiét bi sinh hoc dé
xir 1§ nude thai cong nghiép bia phy thugce vao déc tinh nude thi, hru lugng nude thai, digu
kién kinh t& - k¥ thuat va dién tich xay dyng cho phep. '

Trong hé thong xir 1§ nude thai cong nghiép bia thudng dung céc phuong phdp sinh
hoc sau :

- Phuong phép bian hoat tinh (acroten) véi tai lugng ban (hay ty l& thitc dn/vi sinh vat
E/M) E/M = 0,05 dén 0,1 kg BODs/kg biin/ngay va chi s6 bn t6i 270 ml/g. Do ham lugng
hitu co dang hydratcacbon cao, néu thi€u chét dinh dudng nhu nito va photpho thi qud trinh
sinh kh6i bin dé tao ra biin dang sci, khé ldng. Kinh nghi¢m chi ra ring, cang han ché ba
men trong nuée thai, van hanh thi€t bi voi 141 trong bin khong cao s& han ch€ duge qui
1rinh tao bin dang sgi.

- Phuong phép mang sinh hoc hiéu khi véi thigt bi dang thép, trong ¢6 16p dem bing
céc hat nhap tao, gb, ...), loai ndy thudng 6 1ai trong thé tich (kg BOD; trong 1 don vi thé
tich 1am viéc cha thigt bi wong 1 ngay) tir 1,0 dén 1,6 kg BODs/m’.ngay va t3i luong bin
F/M = 0,4 dén 0,64 kg/m".ngay.
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- Ho sinh hoc hiéu khi, 6 thé gom mot hoje nhigu ho néi ti€p hay song song dugc suc
khi, van hanh vdi 1ai lugng thé tich 18i da tir 0,025 dén 0,03 kg BOD;;!m".nghy v sau do cd
bé lang voi thdi gian luu 13 1 ngay. Diy ho phai duge chéng thim va doi héi dién tich én
(100 m® cho 1000 lit bia san phdm trong 1 ngdy).

- Phuong phap yém khi st dung € x{r [y nude thai c6 luong chdt hitu co ¢ nhiém cao
(COD > 2000 mg/l), cang lén cang t6t. Do phuong phip y&ém khi ¢6 uu diém lugng bin
sinh ra i, tiéu t6n it nang lugng (khong ¢an syc khi) va tao ra khi metan ¢6 gia trj nang
[vong nén nhitu nhd mdy bia & nude ngoai da sir dung phuong phép nay d€ xir Iy nudc thai
[22]. Hodc 1a do yéu cau cBa dong théi ra, nude thai bia can duoe xir 1y yém khi wwdc dé
gidm 1ai trong O nhiém trudce khi dua vao xir I hi¢u khi, két hop giita phuong phdp yém khi
va hifu khi. Thiét bi sinh hoc y€m khi UASB dugc sir dung nhitu trong céc nha mdy bia 0
Brazil, Ha Lan va Tay Ban Nha.

COD ban dau caa dong thai dua vao thiét bj UASB c6 gid ui tir 1500 den 4000 me/l.
Théi gian phan ung tir 2 dén 10 h. Hiu sudt khir COD ciia thi€t bi UASB nhin chung dat
75%.

Hinh 3.30 mo 1a mot vi du vé he thong xir 1§ nuoc thai bang phuong phdp két hop
gita yém kh{ v hi€u khi clia nha mdy sin xudi bia - nude gidi khat Bavaria ¢ Lieshout, Ha
Lan [24). Nuéc thii dua vao x& 1y gom 3 dong :

- Dong 1: Nudc thai cia xi nghi¢p san xudtl bia; Q, = 1.500 m"fngﬁy (38%), COD = 1700
mg/l; pH = 10; T=27"C.
- Dong 2: Nudc thai ciia xi nghi¢p sin xudt malt; Q. = 1600 m'/ngay (32%); COD = 900
mg/i; pH =6,5; T = 13°C.
- Ddng 3: Nudc thai cha xi nghi¢p nudc gidi khat; Qs = 1500 m'/ngay (30%); COD = 1600
mg/; pH = 10; T = 30°C.

Dong churig c6 dac tinh luu lugng trong ngay dao dong rat 16n, Qmax = 250 m“/h; gid
tri COD thay d6i rdt manh CODpux = 1600 mg/l; Nigng, max = 30 mg/l; BODs : COD =0,7;
T=20+24C;pH =6+ 10.

H¢ théng xis ly bao gom :

_Bé chifa / diing d€ dieu hoa, digu chinh pH, ¢6 dung tich V = 3000 m;
_B& axit héa 2 c6 dung tich 1500 m":

- B& y&m khi UASB 3 c6 dung tich 1400 m’, tr = 5,6

- B& én dinh ti€p xiic 4 ¢6 dung tich 200 m’;

- B suc khi (aeroten) 5 ¢6 dung tich 10800 m*;

- BE idng thit c4p 6 ¢6 dung tich 1400 m.

Nude thii tir bé axit héa duoc wan hoan mot phan vé b€ chia, mot mat ¢ tic dung
tang hiéu suit qud trinh axit héa, mat khic én dinh 6 pH cila nudc thai.
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Nudc thai ra clia hé thong nay c6 COD bing 50 mg/l; cao nhit 1a 60 mg/l.

Khi'’
NUSC thes }\_/H’

Nude thdi
2 g i sau XU Iy

Hinh 3.30. S0 d® hé thdng xU Iy yém - hiéu khi clia nha may bia Bavaria,
Lieshout, Ha Lan

3.9. NUGC THAI CUA NGANH CONG NGHIEP LUYEN KIM,
GIA CONG KIM LOAI

Kim loai va hgp kim cta ching ta vat liéu quan trong trong cdc nganh cong nghiep
nhu déng 1au, co khi chinh xdc, quang hoc, dién tr, hang khong va gia cong kim loai, san
xuét dung cu phyc vu cho cong nghiép va gia dinh.

Cong nghe luyén kim bao gom tuyén kim den va luyén kim mau dé tao ra hgp kim
chifa st va khong chia sat.
3.9.1. Céng nghé luyén gang vél luyén thép

Gang va thép 12 hop kim chia sit v6i thanh phin cacbon khdc nhau, trong gang thanh
phin cacbon 1én hon 2% va trong thép thanh phan cacbon nho hon 2%.

Nguyén lieu dé luyén gang bao gom :

- Than c6c hay than nhiét luygn vira dong vai trd 1am nhigm vu cung cdp nhiét nang
cho qua rinh nung quing vira cung c4p thanh phan cacbon cho gang. Than sau kKhi cdc hda
duge dua vao luyén gang thudmg c6 thanh phan : chét béc tit 0.9 dén 1,25%; heu huynh
0,5 dén 2%: cacbon tir 82 dén 90%; tro tir 8 dén 14%; photpho dwdi 0,1%; nhiét tri tir 7800
dén 8000 keal/ke. ‘
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- Quing sit c6 thanh phiin chi y€u 13 oxyt s4t va cachonat sit, con lai 12 céc tap chdt &
dang oxyt nhu Al;Os, Ca0, MgO, Na,0, K0, Si0s, céc hop chél clia mangan, crom v céc
cht nhy luu huynh, photpho, ...

- Cht trg dung (hay chél chay) thudng dung Ia d4 voi, hoang thach, dolomit v6i muc
dich két hop vdi céc tap chit kho6 chdy & dang oxyt fhanh hgp chat d& chay a8 tich ra khoi
gang dudi dang xi long khi nung chdy quang.

- Khong khi néng cung c8p oxy che qué trinh nung chay quang.

So do cong nghé luyén gang vi cdc nguon chét thai duoe thé hién trén hinh 3.31.
Quing sdt duge dua qua cic khau sang, tuyén d€ loai bd dal, d4, quing kém chét lugng, sau
d6 duoc nia sach bing nudc v6i muc dich loai bé cit, d4t, 1ap chdt cdn bam vao quang.
Quang duoc dua vao nung & 10 cao ciing cdc nguyén ligu khdc nhu chdt trg dung, than cdc
véi nhiéu do tir 1350 dén 1600°C. Gang chay dugc dé khuon, Jam ngudi dé tao ra san phém
gang thoi. :

Luyén thép

Nguyén lieu dua vao luyén thép bao gom thanh phin chinh dé tao ham luong st thich
hop cho thép 1a gang thoi, sht thép vun, quing sit, ngodi ra con ding luong d4 voi nhét
dinh dé tao xi khir photpho va hru huynh trong guing (hinh 3.31). Luyén thép duge thue
hién trong 1o cao, sau d6 thép 1ong duoc d6 khuon lam ngudi dé€ tao thép thoi.

Cdn thép

Cin thép 13 qué trinh gia cong thép thoi dé tao ra san phdm & dang tdm, 6ng hay cay
phuc vu cho céc nganh cong nghiép. '

3.9.2. Céc ngudn nuéc thal vé ddc tinh nude thai cla céng nghé
luyén kim den

Trong cong nghé luyén gang, thép va cdn thép, nudc khong tham gia vao cic qui
wrinh chinh ma duoc ding vao cdc cong doan lam sach quang, 1am ngudi khi 10 va Xi 1o,
Jam mat truc cdn cda may can hay khuon d6 gang, khudn d6 thép. D4 13 nhing ngudn sinh
ra nudc thai.

Khi sin xust | tdn gang, trung binh sin ra 0,28 dén 0,35 14n xi vi 2000 dén 4000 Nm®

Khi 18 cao [6, 25]. Xi 1 chifa nhigu kiodng chat khdc nhan, trong d6 khoang 50 dén 70% 1a
oxyt silic SiO,, oxyt nhom v cdc oxyt khidc nhu oxyt canxi, oxyt magie, v.v... Trong qua
trinh ndu, luyén trong 10 cao, i ¢6 vai trd 130 moi tnrdng t8t dé thurc hign cdc phan ing hod
hoc nhim khir bo cdc tap chii c6 hai va chuyén vao Kim loai nhiing nguyén 6 c6 loi nhu
Cr. Ni, Ti, digu chinh qué trinh van chuyén oxy tir pha khi vio pha kim loai, bao vé be mit
kim loai trudc sy oxy héa va xam nhap ciia tap chét khi,
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De thanh phan va tinh chit clia xi nén xi ra 16 thudng duge dua qua dong nudc chay
manh ¢4 4p luc dé 1ao thanh cac san phdm phuc vu cho céc muc dich khdc nhu bang xi 1am
chit cdch nhiét 101, xi 0 dang hat lam nguyén ligu sdn xuil xi ming, vat ligu xay dyng, v.v...
Do xi ra 1o ¢d nhiét do cao (1350 dén 1600°C) & trang théi néng chay nén lugng nude cho
qué trinh Hm ngudi, tao nhimg khéi lién két bai nhimg hat xi can rat lén. Mot phin nudc s&
mét mit do bdec hei. Phan nudc 1am nguoéi xi v tao hat xi duge coing xi di vio bé lang dé
téch xi. Nudc 1am ngudi xi ¢6 ham luong chdt ran lo limg cao, tir 700 dén 11.000 mg/a;
xyanua O dén 1,6 mg/l: H-S tir 18 - 1400 mg/l; va amon tit 3 dén 4.8 mg/l. Phin 1én cdc co
s luyén gang déu sir dung win hoan lai lugng nude niy cho qud tinh 1am ngudi khi, xi
hay dap lura cta 1o c8c héa [8B).

Khi thai 16 cao c6 him lwong bui tr 10 dén 60 g/Nm'. ¢6 nhiét tri 16n (750 dén 900
keal/Nm™). Ngudi ta udc tinh dé san xufl 1 tin gang thi luong bui trong khi thai khoang 45
dén 135 kg. Do c6 nhiét tri 16n nén Khi thai 1o cao thuomg duge ding dé sdy ndng khong
khi dua vio 10 hay twon véi khi khdc lam nhién liéu chay dong co hay phuc vu cho sinh
hoat. Truéc khi sir dung. Khi thai cn duge khir bui bang phuong phdp kho hay phuong
phdp udt. Néu khit bui khi thai 10 cao bang phuong phdp udt thi lugng nude tiéu tén khoang
20 m' cho 1 tdn gang. Trong qué trinh tach bui, nude hip thy mor s§ khi doc c6 trong khi
thdi nén ngoai bui, cdn chda H,S, xyanua (1 + 4 g CN/m), pheno!, naphtalen, amon va vét
kim loai nhu k&m, chi. Dé ¢6 thé twan hoan st dung lai lugng nude nay, ngudi ta Xi 1y qua
cdc bude: thdi khi lien tuc dé tich CO,, pha trang thdi dn dinh ciia Zn(HCOs); & dang hda
tan, chuyén thanh dang két nta ZnCOs, sau d6 bd sung voi va chdt trg tao bong dé tach bin,
khir ¢doc xyanua bing cdc chit oxy héa manh nhu H,O;. Nutie chi thai mot phin, con phan
16n duge sir dung lai nhu nude lam ngudi xi 16 [uyén gang, dap It 10 cbe hoa, v.v...

Luong nudc lam ngudi tidu tdn cho qud trinh luyén gang thong thudmg tir 40 dén 50
m"® cho 1 t&n gang [8], trong d6 20 m'/} tén gang dirge diing cho qud trinh khir bui va lam
nguoi khi [0 cao bing phuong phdp uét. Néu nudc $am ngudi duge twln hodn trong he
thdng khép kin thi luong nude tiéu thu c6 thé gidm con tir 5 dén 6 m’/1 tn gang.

Tuong w nhir trong cong nghe luyén gang, nude thai trong cong nghe luyén thép sinh
ra tir hé théng nurde lam ngudi va nude lam sach khi 1. Qud trinh luyén thép duoc thuc hién
bing cdc phuong phdp khic nhau vi trong cic loai 16 khic nhau vé&i muc dich 1am giam
ham lugng cacbon, silic, photpho va luu huynh 1rong gang, Cic nguyén liéu ngodi gang con
sdt thép phé, quang sit dé b3 sung ham lugng oxyt sit cho thép, v6i dé khir photpho, luu
huynh, fluor va trong nhigu trudmg hop bé sung fluorcanxi CaF; [am tang kha ning néng
chdy cho quang. Chinh vi vay trong nude théi cia cong nghé luyén thép thudng chita bui,
oxyt kim loai nhur oxyt sit, oxyt mangan, hop chit cda photpho vi Juw huynh ciing nhu
fluer va fluorsilic SiF,. Luong nude fam nguodi ticu thu déi vai luyén thép theo phuong phdp
Siemens-Martin 1ir 12 dén 18 m'/1 t4n thép va theo phuong phdp Thomas tir 3 dén 4 m'/1
tin thép. Ham luong bui trong kh 1d d6i v6i phuong phdp théi oxy 1a 20 g/Nm’ va theo
phuong phdp Siemens-Martin [A 0,6 dén 1.5 g buime"‘ Hién nay, trong cdng nghé luyén
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thép sir dung i dién hd quang d3 lam gidm duge vin dé o nhiém bui va khi thii, qua dé
cling gidm dugc 6 nhiém nudc thai.

Cén thép c6 thé qua hai hay nhi¢u cdp khdc nhauw: cén tho, can trung, ¢4n tinh véi muc
dich 1ao ra cic sin phdm & cdc dang khdc nhan. Cén tho, cdn trung thudng 12 cdn néng va
can tinh thuéng 12 cdn ngudi. Trong cin néng nudc duge ding dé jam mat tryc can va sén
phém bang cdch phun tryc 1i€p vio & truc va san pham cdn. Nudc thii tir cong doan niy
chita vay cdn, bui kim loai, ddu m& do boi ron truc cdn. Vay cdn chiém 3 dén 5% khéi
luong san phdm [6]. Vay cdn tho ¢6 thé thu hoi & kénh chita thodt nu6e ngay dudi gid can
do chiing c6 khdi luong riéng 16n va ldng nhanh. Vay cdn min va cdc chét o nhiém Khic
cuing nuée thai di vio bé ling ¢6 bd phan téch diu md. Nudc thai tir cong doan nay chira 10
dén 1000 mg/l vay can va khodng 39 mg/l diau, ma.

Ngudn nuéc thai tht hai trong cic co s5 cén thép a nude lam sach khi thai 16 cao,
meée thai loai niy ¢6 thanh phin twong tu nhu nude thai 1o cao luyén thép bao gom bui (1
dén 100 g[Nm") chita HF, FeO. Ca0, ... ngoai ra cdn chia cic khi CO, 8O;, F, NOz, ... bdi
v&i cong nghé cdn nguoi, thép thd phai duge xir 1y lam sach vay can trude khi dua vao cén.
Phuong phip xir 1§ thudng 12 ding cdc loai axit nhu HCI, H,80; cho thép thuong; hon hop
axit HF-HNO; cho thép inox dé dénh sach be mit, sau d6 nira bing nuée, do vay nudc that
mang tinh axit manh, Ngoai ra trong cdn ngudi, truc cdn duoc lam nguol bling dung dich
nhii trong bao gom 10% dau, tic nhan tao hé nhil twong va tic nhan Sn dinh chéng sy phé
hity cha vi khudn. Ve nguyén 1y, dich nay duge twan hoan st dung lai trong h¢ kin, mot
phin thai theo dinh k¥ véi muc dich bé sung dich nhil twong sau cho dim bao dugc dac tinh
bo1 tron va lam nguodi truc cdn.

D6i v6i nhitng co s& luyén kim c6 cong doan cfc héa than thi ngudn nude thai gay 0
nhiém 1én, ¢in dugce quan tam 14 nude thai do rira khi thai cia 16 cée héa.

Qui trinh luyén cdc 13 qué trinh nung k&t than trong 1o & nhiét d& 900 dén 1100°C,
céch ly v6i khong khi trong khoang thoi gian 20 den 30 gio nhim muc dich ting ham luong
cacbon trong than, tang nhiét tri cia than va dong thoi gidm luong tro, hru huynh. Céc chit
tao thanh sau luyén c6e 13 c6c va cée chédt hitu co bay hai cing véi khi thai. Qua lam lanh
nhigu Ian bing nudc, thanh phan hifu co bay hoi s& ngung tu dwdi dang dau, nhua hic in va
nirdc thai chita cic chét 6 nhiém nhw amon, phenol, xyanua. Néu luyén 1 én than dd s€ thu
duoe 780 kg cbc, 30 kg bao gom naphtalen, hdc in, ddu nang, dau nhe va 325 m’ khi
(twong ¥mg voi 190 kg).

Thong thudng céc loai diu, hic in duge thu hdi bing phuong phdp ling hay tuyén ni
& giai doan xir Iy dau va duoc sir dung nhu nguyen ligu dau cho qué trinh sin xudt khdc.
Nu6c thai sau khi thu hai diu, hdc in con chita cdc chét tan nhur phenol, CN, NH,', ...
Luong, thanh ph#n va ham lugng cdc chit 6 nhiém nude thii phu thude vao dic tinh loai
than dua vio luyén c6c, didu kién 1am viéc ciia [d cGc nhw nhiét do, thoi gian luyén cdc
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ciing nhu phong phép xir 1y khi théi 15 luyén cc. Thanh phn trong nudc thai lam sach
khi 1> luyén c6c cling tuong ty nhur trong nudc thai 10 khi héa than (xem muc 3.4).

3.9.3. Cdng nghé luyén kim mdau vé céc ngudn thai

Trong cong nghé luyén kim mau thudng tap trung vao céc kim loai nhoim, dong, kém,
chi.

Luyén kim mau c6 thé thic hién theo cdc phuong phdp sau :

1. Hoa luyen 1a phuong phdp ding nhiet dé& thu hodi kim loai tir quing cua né. Hoa luyén
g0m céc budc: tuyén quang; sdy dé téch nudc w do; nung nhim khit nudc lien két (& nhiét
d6 16n hon 200°C); thieu két, ndu luyén dé tich xi va tap chdt trong quing.

2. Thity luyén 1 phuong phdp dung chét 16ng thich hop d€ hoa tan kim loai ¢an tdch nham
tach ching ra khoi tap chat. Cong nghé thuong gom; tuyén quang; hda tan trong dung mol;
tich kim loai khoi dung dich (két tia, két tinh, 1ang, loc, ...).

3. Phuong phdp dién phan dira trén nguyén téc phan ly kim loai ve dién cuc trdi dau va tich
ra khoi tap chét khi trong dung dich ¢6 cdc dién cuc. Phuong phdp dién phan thudng ket
hop vdi phuong phap thily luyén.

Thong thudng ngudi ta ding phuong phdp hoa luyén va thay tuyén. Hinh 3.32 trinh
bay vi du v cong nghé luyén dong (hda luyén va thity luyén). Trong héa luyén, nudc chi
tham gia vio qu4 trinh [m nguoi san phdm va khi thai 16 nung. Nudc thai chiza thanh phan
tap chit cua quang va kim foai luyén. Trong thiy luyén, dung dich hda tan quang thudng la
dung dich axit HCl, HzSC%, dung dich kigm NaOH hodc dung dich mudi va nudc. Nude thii
& day mang dac tinh cta dung dich hoa tan c6 lin tap chat & dang tan, 1o limg va kim loai.

Trong thily luyén, dung dich (hay nuéc cdi) sau qud trinh dién phan hay két tinh ¢
ham lugng kim loai thdp, ¢6 thé wan hoan 1am dung dich hoa tan hay dugde xi mang héa dé
tao dong thi phdm. Xi mang héa I3 qud trinh thay the kim loai d3 hoa tan trong dung dich
bing kim loai khdc duéi dang bét, phoi st hodc 14m Jam cho kim loai thit nhdt két tha voi
muc dich khir tap chét trong dung dich va thu hoi kim loai ¢6 ich tir dung dich c6 nong 4o
thdp. Ngudn nudc thai sinh ra chil yéu 1a do rra san phdm va mot phan dung dich thai bd.

Nudc thai trong luyén kim mau 1 nurde ria trong kKhau tuyén quing, chifa céc tap cht
v0 ¢t ¢6 ham lrong chat rén va chét rén 1o limg cao. Ngudn thit hai 13 nu6c rita san phdm
va ldng, gan loc san phdm, thudng mang tinh axit va ¢6 chita thanh phan kim loai can luyén
cling nhu mot s6 chat hoa tan do hoa tan quing nhut asen, fluor, v.v...Nwéc lam sach khi va
1am nguodi xi ciia phuong phép hoa luyén chia bui kim loai va mot s6 khi bi hdp thy nhu
trong khi Id cao cha luyén kim den.

Bing phuong phdp thuy luyén c6 tun hoan sit dung lai dung dich luyén, lugng nudc
thii c6 thé tinh it 3 d&n 5 m® cho 1 140 sin phdm tho. Trong khai thic nhom bing phuong

phép dién phan, nude thai tinh trén 1 tin oxyt nhom la 3 m’ va néu tinh luyén dé san xudt 1
téin nhom thi hrong nude thi 12 10 m'.
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H nh 3.32. So dd cdng nghé luyén dbng va cdc ngudn chdt thai
a. C8ng ngh& hda luyén, b. Cong nghé thay luyén
3.4, Cong nghé gia cdng kim logi vé cdc ngudn nudc thal

Qua trinh gia cong kim loai ]a qud trinh gia cong & dang tim 6ng, thoi thanh cdc san
phuam thuong mai diing trong cong nghiép, sinh heat va cic nganh kinh ¢ khdc nhau. Qui
trinh gia con 3 kim loai bac gom:

- Gia cbng tao hinh san phdm bing cdc phuong phdp co hoc nhir tién, cit, han, ghép
ndi hay bing phuong phap nhié¢l nhu dic, rén,...

- Larn sach b2 mit nhur cao ri s, tdy rira cdc tap chit bim trén be mat.

- Gia cong bé mat nhu son, ma dién, ... d€ tao 1Gp bao v& be mit kim loai chéng sy dn
mon, tang 4o cimg bé mat, chéng mai mon, tang do din nhiét, din dién, ...

Trir qué trinh gia cong cd khi tao hinh sin phdm khong sir dung nude, céc qud trinh XUt
Iy b& mat kim loai khic déu c6 st dung nudc dé lam sach bé mat va sir dung héa chit &
dang dung dich dé tdy rira, ma béng, son phi, ... Tir nhimg qué trinh nay, nudc thii sinh ra
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chita nhigu cdc chat gdy o nhiém ngudn nudc nhu ri sil, kim ioai nang, diu md, xdt, axit,
céc chdt 1y rira, v.v... Dac tinh nudc thai ciia moi loai hinh gia cong kim loai thiwdmg khic
nhau, né phu thudc vao cong nghé gia cong, vao loai hda chét sir dung va phuong phap lam
sach bé mat. Ching han nhu trong céng nghiép ma kim loai, san phdm thutmg dugc ma
dong, k&m, crom, niken, ... ¢6 nghia dung dich ma chia thinh phin chi yéu 1a cic hop chat
clia cdc kim loai d6. So 06 cong nghé véi cdc dong thai ciia qud trinh ma dugc miéu 18 irén
hinh 3.33. San phém truée khi dira vio ma ¢n duge xif Iy sach be mat dé tao diéu kién dé
bém va phil deu dung dich ma. Cao ri, czo 16p son, ma ciing ¢6 thé biing phuong phép kho
hay phuong phap wét. Néu ding nudc dé rira thi mrée thii tir cong doan nay chifa ri sat, cdc
tap chit, div, mé. Néu lam sach bang phuong phip héa hoc thi thudmg ding xtit (NaOH) va
axit (H;S04, HCI).do vay nudc thai c6 thé mang tinh kiem hay axit. Trong bé ngam vai xut
dé€ 18y diu md bam trén be mat kim loai thuong x4y ra phan {ng xa phong hoa, 1ao bot cho
nude thai theo phan fing sau:

R,COOR; + NaOH — R,0Il +R,COONa (3.42)
va tiép theo 13 ngam trong bé axit dé tdy ri sat.

Sau dé san phim duoc nhing vao bé ma chifa dung dich ma va chét trg dung nhu
NH,C1, NaCN, ... Thong thudng qua trinh tdy, rira bé mat kim loai vi ma phi b2 mét thuc
hién theo phuong thic gidn doan. Céc dich 1y rira, dung dich ma thii bo dinh k¥ khi ching
khong con dam béo yéu cdu k§ thudt. Py [an gudn gy 6 nhiém 16n v6i ham luong cao cic
kim loai ning va cac héa chdt. Con céc dong thai khic |a nhimg dong nudc ria san phdm
san ma, riva san, thiét bi déu c6 chia xyanua, kim loai ning, axit, ...

« Tém lai, nudc thii rong cong nghé luyén kim va gia cong kim loai bao gom cdc
nguon:

- Nudc 1am mét 1o cao, khuon dic, mdy nén, dong co, méy cin, ... Nudc nay thuong it
6 nhiém, ¢6 thé tuan 1020 sir dung lai cho cic muc dich dap lira & 10 c6c hda, lam ngudi xi,
khi thai 16 cao.

- Nuée 1am ngt 9i i, tao hat xi va 1am ngugi, 1am sach khi ciia 15 cao thudng ¢6 ham
lrong chét rin 1o limg cao, ngodi ra cdn chia amon, xyanua, hep chat fuu huynh, phenol,
kim loai ning. Vé nguyén 1y xir I§ nude thai chira amon, xyanua, phenol tuong ty nhw muc
1.4 ddi v6i nude thai cha cong nghe khi héa than.

- Ddng thai cha cong doan sang, tuyén quing, ddc biét ddi voi mot s6 cong nghé luyén
kim mau déu chifa cdc tap chdt d&l, da soi va cde mudi vo co tan,

- Nudc thai cha cong ngh? luyén kim mau bing phuong phdp thiy luyén ket hop vai
dién phan ciing nhu nudc thai cua cong nghé xir Iy be mit dtu mang tinh axit va chira kim
loai nang ciing nhu chél rdn lo limg.

- Nuéc thai cong nghé ma, son, ... 120 bé mét bio vé kim loai, céd ham luong kim loai
cao va cdc thanh phin clia chdt trg dung nhu CN, S0,”, F*, ..., ngoai ra con chita dau ma.
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Hirh 3.33. So dd céng nghé ma véi cac dang thai cda qua tinh

3.9.5. Phuong phap xt Iy nudc thdl cdng nghé luyén Kim va gia ¢éng kim loqi

Do dic thit nude thai cia nganh cong nghe luyén kim va gia cong kim loai 1a ¢6 chifa
cde kim loal nang nhu crom, chi, dong, sdt, nhom, niken, k&m, ... Cd¢ kim loai ndy cé trong
nudce s€ true 1iép anh huong dén siic khoe con ngudi nhu gay cdc bénh viém loét da, da day,
duong ho hdp, gdy ung thu mdu, ... Cic kim loai ndng lai cd kha néng tich tu trong cic loai

dong val séng trong nudc nhir cd, dc, 1Om, cua, ... gidn ti€p tic dong dén sirc khoe con
ngudi.
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Céc phuong phip xr Iy nudce thai chita kim loai bao gbnx

- Phuong phdp ké1 tua héa hoc. Phuong phip nay dua trén phan ing hoa hoc gitta chit
dira vao nudc thai véi kim loai ¢in tach, & d6 pH thich hop s€ tao thanh hop chit két tha va
duge tich ra khoi nude thai bang phuong phap lang.

- Phuong phdp trao d6i ion, Dua trén nguyén tic ctia phuong phip trao déi ion ding
ionit 12 nhua hitu co t6ng hop, cdc chit cao phan 1r ¢ géc hydrocachon va cac nhém chirc
trao ddi jon. Quad trinh trac ddi ion dugc tién hanh trong cdc cot cationit va anionit.

- Phuomg phdp dién héa. Dua (rén co s& cia qud trinh oxy hoa khir dé tdch kim loai
rén cdc dién cuc ahting trong nudc thai chifa kim loai ning khi cho dong dién mot chigu
chay qua. Bang phuong phip nay cho phép tich ¢dc ion kim lowi ra khoi nwde, khong phii
bd sung héa chil, song thich hop véi nude thdi c6 nong do kim loai cao (> 1 g/1), chi phi
dién nang kha 1én.

- Phuong phdp sinh hoc. Dua trén nguyén tdc mot s6 lodi thuc vat, vi sinh vat trong
nude sit dung Kim loai nhu chét vi lugng trong qud trinh phat (rién sinh khéi nhu beo idy,
beo 1 ong, tao, v.v... Vdi phuong phap niy, nudc thai phdi ¢é nong dé kim loai nang nhd
hem 60 mg/l va bd sung du chét dink dudng (nito, photpho) vi cic nguyén 8 vi luong can
thiét khidc cho su phét trién c0a cdc lodi thuc vat nhu rong tdo. Phuong phdp nay can dién
tich 16m va nudce thai ¢ 14n nhigu kim loai thi hi¢u qua x&r Iy kém.

Phuang phip thong dung dé xir Iy nudc thdi chia kim lowi nang 1a phuong phép két
t0a héa hoc k&1 hop vdi dong keo tu,

Phucong phdp két tiua [8]

Phwong phdp nay dira trén nguyén tic la do hoa tan cba kim loai trong dung dich phu
thude vao do pH. O mot gid tri pH nhit dinh cda dung dich, nong do kim loai vugt qud
nong do bdo hoa thi s& bi két tha. R4t it kim loai két wha & pH = 7 hay trong moéi trudng
axit, ma phan 16u & gi4 tri pH kiem yéu hodc kiém. D€ digu chinh pH, cdc héa chét thuimg
diing 1a st voi, soda va xiit. Hinh 3.34 biéu thi do hoa tan cia cdc hop chdt Fe™, Cr'* va
Cd** v6i NaOH, Ca(OH), va Na;CO; tron 2 su phu thudc vao gid tri pH cda dung dich.

Hinh 3.35 chi pham vi pH cho qud trinh két tha cia mot s6 kim loai thudng gap trong
cong nghiép luyén kim vi gia cong kim legi. D&i véi nhiing kim loai tao thanh hydroxyt
ludmg tinh nhu crom, nhom, kém {nhiing hydroxyt kim loai ndy hda tan ca trong axit va
trong kigm) thi thye hién qua trinh két wia & gid 1ri pH khong cao.

Thong thuomg gid tri pH gidm sau khi két tha. Nguyén nhin ¢6 thé do:

- Trong qué trinh két tia tao thanh cdc hydroxyt kim loai hay mudi kiém khé tan, ham
lugng ion hydroxyt (OH") giam.

- Hap phu cdc chilt trung hda vao cdc bong can hydroxyt kim loai ¢6 bé mat 1én.
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- Néu trong dung dich ¢ mat hogp chat Ec* thi Fe*" s& bi oxy héa boi O, tan trong
nuéc tao thanh ion hydro H” theo phan tmg:

IFeX + SH,O + 120, &= 2Fe(CH1Y + 4H (3.43)
20 I [
/ .
sk \,\ /. | Na,co, ,l
_ ! i
\ / \ '.
N i 1. s
— 3+ 3+ +
L Fe C Cd
3 ° d : ';.
€ | \
| |
51 ' !
- | NaOH |\ Calom),
- NaOH \
i \\ ~ \
Py .S —+—— [ S |
3 4 g 102 7 8 9 1o 17

Hinh 3.34. DO hoa tan clia céc hop chdt Fe™, P v Cd? voi NaOH, Ca(OH)2 va
NaCOs frong sy phy thudc vao gid Tri pH

Tix hinh 3.34 v 3.35 cho thdy, pham vi pH cho qué trinh két tha ciha cic hop chit kim
loai [2 khdc nhau. Chang han ddi v6i chi va cadmi, & gi4 tri pH cao (10,5 dén 12) két wa
dudi dang hydroxyt va & pH thap hon (7 dén 10) thi két tlia dang mu6i cacbonat. Con d6i
v6i kim loai ludng tinh nhar crom, k&m thi két tia & pH cao hon (11dén 12) néu ding sia
voi thay thé xdt NaOH dé dieu chinh pH, vi & pH cao s€ tao phic hydroxyt dé tan va khi
phiic d6 k&t hgp voi canxi s€ tao thanh mudi canxi khé tan theo phan fing:

Zn(OH); + 20H = [Zn(OH)]"
(Zn(OH).Y + Ca™ €2 Ca[Zn(OH)N (3.44)

Néu trong nude thai c6 mét nhigu kim loai thi cAng thuén 1gi cho qué trinh két tha vi &
gid tri pH nhdt dinh d¢ hoa tan clia kim loai trong dung dich ¢6 mit céc kim loai khic s&
giam, co sd c6 thé do mot hay dong thoi ca ha nguyén nhén sau:
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- tao hop chét cung két tha;
- hiip phu cdc hydroxyt khé két tha vao bé mat clia cdc,bong hydroxyt dé két tua;

- tao thanh h¢ ngheo nang luong trong mang hydroxyt do ching bi phd hiy manh bang cic
ion kim loai.

pH 3 4 5 6. 7 8 9 10 1 12

Pb%* < 0,5 mg/! =

Cd** <0.2mg/l

NiZ* < 0.5 mg/! = —i;

n** <20mg/l

e** <3,0mg/l

cu®* <0.5mg/l

Cr* < 0.5 mgy/!

AP*<3.0mg/l ' |

Sn?* < 2,0 mg/I | |
Fe¥<3omg/l | | IS : === :

pH 3 4 5 6 7 8 ) 10 1 12

% K&t tua v6i NaOH; - K&t tua véi Ca(OH):

Hinh 3.35. Pham vi pH cho qué trinh k&t tia mét s6 kim logi

Két tha véi sdda

Nhu vay d6i v6i phuong phdp két tia héa hoc, do pH cua dung dich dong vai tro rét
quan trong. Khi xir Iy nu6c thai chia kim loai can chon tic nhan trung hoa va diéu chinh &
pH thich hop. & mot s6 trudmg hop can dung thém chat khir dé khir ion kim loai c6 héa tri
cao, doc thanh ion héa tri thdp, it doc nhu trong truong hop nudc thii ma cé chita hop chét
ctia Cr* Ngucn ta dung cdc chét khir nhu Na,S, NaHSO; hay FeSO, dé chuyén hoa a*
thanh Cr** nhu sau :

6+

pH=3 2k
O +" 3l > AT 3.5

Sau dé hop chat cla Cr™* két hop véi tic nhan trung hda tao két tia dang hydroxyt.

Nuéc thai ciia nhimg nganh cong nghiép nhw luyén kim, gia cong kim loai ¢6 chita
ham luong kim loai nang cao can duge xir Iy tai nguon dé thu hoi kim loai, tao co hoi cho
tuaAn hoan lai nuéc va giam ham luong kim loai trong dong thdi trude khi dua vao tram Xu
1y nudce thai tap trung. :
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Héa chét
diéu chinh pH

Mé&a chdt kha
Bé chia J' v l
—_— : . »] Bé& phdn ang » ey f——a NuUdc sau xd iy
Nugo rar] nude thai Thigt
i idng

Aakbin |
BUN

Hinh 3.36. So dd nguyén iy hé thong xdf ly nude thai chida kim loqi

Do ddng thai chira cdc chét doc nhu xyanua, fluor, phenol, sunfit, ... va kim loai nang
nén sy phin luong dong thai d€ xir Iy timg dong 14 rdt cin thiét. Khir déc xyanua, fluor,
phenol, sunfit da duoc trinh bay 6 muc 3.4. DGi v6i dong thai chida kim loai nang thong
thudng duoc xr Iy bling phuong phép ket tha héa hoc. S¢ d6 hé thong xUr 1y nude théi chifa
kim loai néing bao gom bé chita nurde thai véi muc dich chifa va dieu hoa luu lugng, bé phan
tmg ka thiét bi chinh cila he, trong d6 héa chil rung hoa ciing nhu héa chat khir téc dung
v&i hop chit chira kim ltoai c6 trong nude (hii tao ra hydroxyt kim loai hay mudi kim loai
ké1 1ha. Sau phin tmg hén hop nuée va chat kel tha duge dua qua bé ling dé tich chat ke
thia & dang bon, khi ¢an thi€t ¢6 thé bd sung chit r¢ 1dng hay chat tac keo. Bin duge xir 1y
tich nudc vi ¢6 thé dang 1am nguyén hiéu dau cho céc cong nghé san xudt khdc hay chon
lap dac biét, thy thudc vao dic tinh va thanh phin clia bin, So do hé théng dugc mo ta trén
hinh 3.36.
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