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LG NOI DAU

Mot trong nhimg muc tiéu vi nhiém vu chll y&u clia thoi ky ddy manh Cong
nghiép héa vi Hién dai héa dft mrdc ma Dai hoi Dang 1dn thi VIO d4 d€ ra 14
“dan cu thanh thi va 80% dan s6° & néng thon duoc cung cdp nwoe sach” va cin
“Xdy dung quy hoach bdo vé va khai thdc hop Iy nguon nudc, ddp iing yéu cdu cia
sdn xudl va doi song”. Dé lam dugc viee d6 ching ta phii “bdng va dia vio khoa
hoc va cong nghé”. (Nghi quyét Trung vong lan thit 11, Khod HI). Vi thé, nhiém vu
dit ra d6i v3i nhimg ngudd [Am cong tdc nghién ¢iu, ing dung cling nhu cung cdp
nude sach cho nhan dan rt nang né. Cu6n sdch “Xu# Iy nudce cdp cho sinh hoat va
céng nghiép” ndy ra di ciing chinh 13 nhim duge gép mot phin nhd vao su nghiép
chung dé. '

Trong khuon khé 10 chuong vdi 260 trang, cudn sich s cung cfp cho ban doc
mot tdm nhin tdng quét vé co s& 1y thuyét, nghién ctu thuc nghigm clia qud trinh
lam sach nudc thién nhién d€ tao ra nudc udng néi néng, nude cap cho sinh hoat va
cong nghiép néi chung. Nudc thién nhién bao gém tit hé chia, song, sudi, nudc
ngim, nude bién..., vi thé né chira cdc hgp chit vo co, hitu co, khodng chdt, cdc chit
khi va céc vi sinh vat véi ham lugng khdc nhau. Céc chit dé c6 thé t6n tai & dang
hda tan, dang keo hoic cin lo limg khong tan, ching ¢6 ngudn gde ty nhién va nhan
tao. Theo diéu tra cia BO Khoa hoc Cong nghe va M6i trutmg thi phén ion cac
ngudn nudc cia Vigt Nam ta dang bi 6 nhim ngly cang ning va tr& nén nghiém
trong bdi cic hoat dong clia con ngudi, & nhiu viing di 16l mic bdo dong. Dé gidi
quyét vin dé cdc ngudn nude cung cép cho sinh hoat va cong nghiép dat yeu ciu thi
cin duoc qua xUr 1y, tac gia da o6 ging 1am sdng t6 vin dé nay.

Trong phdn Iy thuyét, tac gid da c6 ging st dung nhimg cong thitc co ban dé
hiéu, ngén gon d€ sinh vién v ban dgoc ¢6 thé 4p dung thuan gt trong viée lam dé
an, nghién cttu thiét k& céc may moc trong day chuyén cong nghé xir 1§ murde.

J phdn nghién ciu thiee nghiém vé céc mo hinh xir 1§ nudc cAp, tac gia da dua
ra nhimg vi du c6 thé sir dung trong pham vi hep & cic viing ndng thon ngheo téi
cdc cong nghé tién tién hién dai ma cdc nude phat trién dang st dung.

Trong ndi dung cha cac phuong phdp xir Iy minde, tdc gid da trinh bay cdch tich
cdc chdl bin v6 co, hita co, cac vi sinh vat ra khdi nude nhu:

- Xur Iy nurde bing e hoe (ludi chin, ling, loc, tuyén ndi...);

.- Xtrly nuée bing héa hoc (keo tu, tao bong, khir tring, 1am mém nude, xit 1§
6n dinh nudc, trao d6i ion...);

- Qué trinh chuyén khéi (hdp phu, hép thu, trao ddi khi ...).



‘Sach duoc bién soan cho sinh vién nganh khoa hoc cong nghe va moi Trudng,
song ching t6i hy vong rdng né cling s& ¢6 fch cho cde k¥ su, cdc nha nghién ciu vé
cong nghe xir ly nuéc cdp cho sinh hoat va cong nghiép.

Tac gid xin chan thanh cam on GS.TS, Triin Hicu Nhué va anh Nguyén Cong
- Thanh da danh thot gian doc k§ bén thio va da déng gop nhidu ¥ kién quy bau cho
ndi dung cudn sdch. Thc gid ciing xin bay 16 16ng biet on Vien Khoa hoc va Cong
ngh¢ Mo6i trudmg, trudmg Dai hoc Bach Khoa va Nha xudt bin Khoa hoc va K¢ thuat
da tao didu kien d€ xudt ban cudn sdch Kip thii cho sinh vién sir dung.

Tuy nhién, trong s4ch khong thé tranh khai nhimg sai s6t nhit dinh. Rat
mong nhan duge sy ddng gép ciia ban doc che 1an xufd( ban ti€p theo. Xin tran
trong cdm on. :

Tde gia
Nguyén Thi Thu Thuy
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_ Chuong 1
NUGC CAP, NGUON NUOC
VA CHAT LUONG NUOCC

1.1. TAM QUAN TRONG CUA NUGC CAP

Nude 1a mdt nhu cau thiét y&u cho moi sinh vat. Khong cd nude, cudc
séng trén Trai D4t khong thé tdn tai duge. Hang ngay cd thé ngudi cin
tit 3 d&n 10 lit nudc cho cdc hoat déng binh thudng. Lugng nudc nay thoéng
qua con dudng thic an, nudc udng di vao cd thé dé thuc hién cdc qua trinh
trao d8i chét, trao déi nang lugng, sau dé theo dudng bai tigt (nude giai,
md hdi...) ma thai ra ngoai.

Ngay nay, v6i sy phat trién cong nghiép, d6 thi va sy biing nd dan sd
da lam cho ngudn nudec tu nhién bi hao kiét va o nhiém dan. Vi thé, con
ngudsi phai bigt xi 1y cdc ngudn nudc cdp dé cd duge di s6 lugng va dam
bio dat chédt lugng cho moi nhu ciu sinh hoat va san xudt céng nghiép,
cho chinh minh va gidi quyét hau qué caa chinh minh.

Téng quan vé mdt vong tuin hoan nude cdp duge trinh bay & hinh 1-1,
trong dd ngudi ta khai thac nude tit cAc ngudn nude tu nhién, dung cdc
bién phdp l¥, hda, sinh d€ x¥ 1y, nhdm dat duge s8 lugng va chdt lugng
nuéc mong muén, sau dd cdp dén hé thong phan phéi cho ngudi tiéu dung.

Cac ngudn nudc t nhién | Khai thie va xd Iy |—Phan phdi va st dung

Thu gom va xi Iy —

Hinh 1-1. Téng quan véng tuln hoan nudc cdp
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Nude sau khi st dung, duge thu gom va xi 1y & hé thdng x¥ ly nuée thai,
rdi tra lai vAo cac ngudn nudc tu nhién, thuc hién vong tuan hoan mdi.

1.1.1. Ung dung cua nudc cép

Nhu di néu trén, nudc la mot nhu ciu khong thé thigu dugc trong
cude séng sinh hoat hang ngay cing nhu trong qué trinh sédn xuft cong
nghiép. Trong sinh hoat, nudc edp ding cho nhu chu an udng, vé sinh, cdc
hoat dong giai tri, cdc hoat déng cong cong nhu cdu hda, phun nude, tudi.
cdy, ria dudng... Trong cac hoat dong coéng nghiép, nudc cap duge dung
cho céc qua trinh lam lanh, san xudt thuc phd&m nhy dd hop, nudc giai
khat, rugu, bia... Hau h&t moi nganh céng nghiép déu si dung nudc cdp
nhu la mot ngudn nguyén lidu khong gi thay thé dudge trong san xuit.

Tuy thudc vao mde do phdt tri€n cong nghiép va miic sinh hoat cao
thé'}:; cia mbi cong ddbng ma nhu ciu vé nudc véi chit lugng khic nhau
cling rit khac nhau. O cic nuéc phat trién, nhu cau v& nudc cd thé gdp
nhiéu lan so véi cdc nudc dang phat trién.

1.1.2. Cac yéu cadu chung vé chit lugng nudc

M6i quéc gia déu cd nhiing tiéu chudn riéng vé& chit lugng nudc cép,
trong dd cd thé cd cde chi tidu cao thdp khac nhau, nhung nhin chung, céc
chi tiéu nay phai dat tiéu chudn an toan vé sinh vé s6 vi trung cé trong
nudc, khong cé chét doc hai lam nguy hai d&n sic khée cua con ngudi va
t6t nhat 1a phai dat dudc céc tidu chudn clia T8 chdic Sdc khée Thé gidi
(WHO) hoac cia Cong déng Chau Au.

Théng thudng, nuéc cip cho cdc nhu clu sinh hoat can phai dam bao
cde chi tiéu vé do pH, ndng do oxy hda tan (DO), d duc, mau sic, ham
lugng sit, mangan, d¢ cing, mui vi ... Ngoai ra, nuéc cép sinh hoat cin
phai én dinh v& mait 1y hoc, hda hec cung céc chi tidu vé sinh an toan khac
nhu s§ vi tring trong nudc.

Nuéc cdp cho nhu céu céng nghiép ngoai cédc chi tiéu chung v& chét
lugng, con tuy thudc vao tiing muc dich st dung ma dat ra nhing yéu céiu
riéng. Vi du, nuée cdp cho ndi hoi § cdc qua trinh si dung hdi nuée can
phai duge lam mém trudc khi si dyng; nude cdp cho cac qua trinh san
xudt thyc phdm phai biao dam tuyét d6i an toan vé mat vé sinh...

12



Trong xif 1§ nudc cap, tiuy thude vao chét lugng ngudn nudc va yéu céu
vé chat luong nudc cdp ma ngudi ta quyét dinh qua trinh xi 1y dé cd duge
chét lugng nudc cdp dam bao céc chi tiéu va n dinh chdt lugng cdp cho
cac nhu chu st dyng.

1.2. CAC NGUON NUGC TU NHIEN

Hinh 1-2 mé t4 vong tudn hoan ty nhién cha nudc, trong d6 ching ta
cd thé thiy duge cdc ngudn nude thé trong ty nhién bao gom:

- nudc mua,

- nudc bé mat bao gém nudc séng, hd, kénh, susi ...

- nufe ngim va nudc bién.

Nhd nang lugng mat trdi va cdc qua trinh van déng cda ty nhién ma
cde ngudn nude ndi trén ludn bién d6i va tudin hoan. Cung vdi sy phat
tri€n clia minh, con ngudi da va dang khai thac st dung cdc ngudn nudc,
ddng thdi ciing can thiép vao qua trinh bién d6i edc ngudn nude ty nhién.

s s
Mdy : 2: Vin déng hoi nude /Q\
, 7 oy T 1

L . /’ . s Ndng luony
; Y ’ v i Ty
Bdng, tuyét AV mar I

N

Nguwdn nudc ngam

Minh 1-z. VoRg tudn hoan ty nhign cla nudc
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1.2.1. Chét luong nudc thd

Trong ty nhién khéng tdn tai cdc ngudn nudc nguyén chét ma chi eo
cdc ngudn nude thé. Tiy thude vao dia hinh va cac didu kién méi truémg
xung quanh ma cdc ngudn nude tu nhién c6 thé cd chat lugng khéac phau
0 nhifng ving ¢é ndi d4 voi va didu kién phong héa manh, nude ngubn cd
chita nhieu ion Ca?*, Mg?* do vay do cing cla nuéc rdt cao, ham lugng
cac chdt khodng hoa tan rdt ldn. Nuéc & cdc ao hd it ¢d didu kién luu
thdng, cing véi sy tich liy lau dai cha cde ngudn phain bén du thita chét
dinh dudng nhu photpho, nita thi chi s6 éxy hoa tan trong nudc rdt th&p
va thuting hay xdy ra qud trinh phi dudng do su phat trifn cda céac loai
rong tdo. Cde ngudn nudc ti€p nhan cic dong thai nude sinh hoat thuiing
bi & nhiém bdi cdc chdt hitu co, cdc vi khudn giy bénh. Cdc ngudn nudc
tiép nhan cdc dong thai nuéc cong nghiép, thusng hay bi 6 nhidm bdi cac
chét hda hoc doc hai nhu cdc kim loai nang, cdc chat phong xa...

Thong thudng chdt lugng nude be mat thudng bi & nhiém bdi cac chat
thai sinh hoat, ch4t thai cong nghiép, hoa chdt bao vé thuc vat... con cde
ngudn nudc ngAm thudng bi 6 nhiém bdi cic khodng ch4t hda tan.

Con ngudri, cung véi cdc hoat dong sinh tén, phét trién cia minh ngay

cang trd thanh mot nhan té ghy anh hudng 16n dén chat lugng cdc ngudn
nudc,

1.2.2. Thanh phan va chét lugng nuédc bé mat

Cing nhu cic ngudn nude ty nhién khae, thanh phin va chét lugng
nudc bé mat chiu nhigu Anh hudng cia cdc y&u t6 tu nhién, ngudn gde xuit
xd, cac didu kién méi trudng xung quanh va ca tac dong cia con ngudi khi
khai thic va sit dung ngudn nuéc. Théng thuong trong nudc bé mit cd thé
tim thdy cdc thanh phin sau day:

- cdc hda chat hoa tan dusi dang ion va phan t&, cé ngudn géc hitu co
hodc vo co.

- cdc chét ran lo ling trong dd cd ci chdt hitu co, vo co.
- cde vi sinh vat, vi trung, virut...

Bang 1-1 duéi day dua ra thanh phan cdc chit gay nhim b&n nudc be
maét. '
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Béng 1-1. Thanh phin cic chit gy nhiBm bin nudc D& mit

Chdt rén lo king

Céc chit keo

Céc chdt hda tan

d=1um d = 0001 = 1 um d < 0001 ym
{Chu y8u 005 + 0.2 mm)
- Dit sét - Dt sét - Cée ion K*, Nat
- Cat - Protein ca?* NH* 50,%
- Keo Fe(OH), - Silicat IO, cr, po,?.,
- Chét tha hiu cd, vi sinh - Ch&t thai sinh hoat hilu co | - Cc chdt khi CO,, O,
vit Ny, CH,. H,S..
- Vi tring 1 - 10 pzm - Cap phén td hilu cd - Cdc chdt hiu co
- Tao - Virut 003 + 03 xm - Céc chit min

Nuge bé mat la ngudn nudc ty nhién gin gii v6i con ngudi nhit va
cling chinh vi vy ma nudc bé mit ciing 1a ngudn nude d& bj 6 nhidm nhit.
Ngay cang ching ta thidy hiém cd mit ngudn nudc b2 mat nao dap tng

© duge chat lugng tdi thi€u cho nhu ciu sinh hoat va cong nghiép ma khéng
c3n xd ly trude khi dua vao s& dung. Do ham lugng cao cia cdc chit ¢d
hai cho sdc khdée va e¢d nhidu vi sinh vat ¢ kha nang gay bénh cho con
ngudi trong nude b mit ma ngay nay ngudi ta thudng xuyén dit ra vin
dé quan ly nudc bé mat, giam dinh chdt lugng ngudn nude, kidm tra cic
thanh phin hda hoe, Iy hoe, sinh hoc, mic d¢ 6 nhiém phdéng xa ngudn
nudc va nhdt thigt phai kh{ tring néu nhu nudc cdp dude dung cho muyc

dich sinh hoat.

Ngudn chi yéu clia nudc be méit 1a nudc song, chit lugng nuée sdng
phu thudc vac cic ydu t6 xung quanh nhu mic d¢ phat trién cong nghiep,
mat d dan sd trong luu viye, hiéu qua clha cong tac quin ly cac dong thai
vao song. Ngoai ra, chdt lugng nuéic sdng con phu thudc vac didu kién thay
vin, t8e d6 dong chiy, thii gian luu va thdi tist trong khu vye. Noi cd mit
d6 dan s6 cao, cong nghiép phat tri€n ma cong tdc quan ly cdc dong thai
cong nghiép, dong thai nudc sinh hoat khéng duge chi trong thi nuée séng
thuirng bi 6 nhiém bdi cac hda chit ddc hai, cdc chat hitu co & nhiém... Noi
cd ludng mua nhigu, digu kién xdi mon, phong hda dé dang thi nudc séng
thudng bi 6 nhiém bdi cac chdt khoang hoa tan, do duc cao do cac chét
huy&n phi1 va cic chit rdn, chit min cd trong ngudn nude. Ngay nay, hiém
thdy cd ngubn nudc séng nao dat duge chit lugng cho tiéu chudn nudce cép

ma khéng cén xd ly.
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Mot ngudn khiac dang k€ trong ngudn ndbe bé mat la nude hd. Chat
lugng nuéc hd phu thudc vao thsi gian luu, vao cdc didu kién thoi tist va
chit luong cdc ngudn nudc chay vao ho, trong dd cd cd cdc ngudn nudc
thai sinh hoat va nudc thai cong nghiép. Ngoai ra, chit lugng nudc hd
eing con phu thudc vao thdi tiét trong khu vuc, vao digu kién sinh thai
moi trudng. Noi thi€u anh sdng mat troi, digu kién luu thong kém va chit
thai hitu co nhidu, nudc hd sé cd lugng oxy hoa tan thidp, digu kién y&m
khi tang, nudc s& cd mii bi khé chiu. Ndi ¢ nhigu anh sang mét troi, didu
kién quang hop 48 dang, cac chat dinh du@ng tich tu nhiéu sé thic ddy qua
trinh phi dudng cling gay tac hai dén chét lugng nuéc ho. Thuong nude hd
ciing khong dam bao chit lugng cia tisu chuén nudc cép.

Tuy nhién trong nudc bé mat, ké ci nuéc sdng va nude hé van thuing
xuyén xay ra qua trinh ty lam sach nhu gqud trinh ldng cac chat huyén phu
trong thoi gian luu, qua trinh khodng hda cdc chdt hifu co, qua trinh nitrat
hda cdac hop chdt chda nitd, qua trinh bée hoi...

Nghién ciu thanh phéin va chdt lugng nudc bé mat, Td chic Y t& Thé
gi6i dua ra cach phan loai sau vé& cdc loai nhiém ban nude.

a. Nuge nhidm bén do vi triang, virut va cac ch&t hitu co gy bénh.
Ngudn nhiém bén nay cd trong cdc chdt thai cia nguti va dong vat, tryc
ti&p hoac gian ti€p di vao nguén nudc. Hau qua 1a cic bénh truyén nhiém
nhu ta, thudng han, ly... sé lay lan thong qua mdi trudng nude, anh hudng
dén sic khoe cong doéng...

b. Ngudh nhiém bdn do cic chat hiiu co phan hiy tit dong thuc vat va
cdc chat thai trong nong nghiép. Cac chdt thai nay tuy khong tryc ti&€p gay
bénh nhung lai 14 mdi trudng tét cho cac vi trung, virat hoat déng va
chinh tir ché dé ma bénh tat lay lan thong qua méi trudng nudec.

c. Ngudn nhiém bdn do céc chat thai cong nghiép, chét thai rdn cd
chia cac chit doc hai cha cdc cd sé cong nghi¢p nhu phenol, xianua, crom
cadimi, chi, kém... Céc chit nay tich tu dan trong ngudn nudc va gay re
nhitng tdac hai lau dai.

d. Ngudn 6 nhidm dau moé va cac san phdm cia dau mé trong qu:
trinh khai thac, san xuét, ch& bi&n va van chuyén lam o nhiém nang ngud
nuéc bé mit va giy trd ngai 16n trong cong nghé xu ly nude b& mat.
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e. Nguobn 6 nhiém do cdc chdt tdy rita t6ng hop trong sinh hoat va
trong céng nghiép tao ra ngay cang nhidu cdc chét hitu co khong kha ning
phan hiy sinh hoc cing gay anh hudng 6 nhidm dé&n ngudn nuéc bé mat.

f. Cac chit phdng xa tif cde co sd sAn xuit va su dung phding xa nhu
cdc nhd may sdn xudt phdng xa, cdc bénh vién, céc ca sd nghién ciu va
céng nghiép, diu vo tinh hay c6 ¥, cdc co sd nay van la nhiing noi gay 6
nhiém phong xa cho cdc ngubn nude lan cin.

g. Cdc hoa chét bao vé thue vat cung véi vu diém la dung dé phong
chéng sau bo, con trung, nfm... giip ich cho néng nghiép, nd con mang lai
tac hai la gay 6 nhiém cho cdc ngudn nude, nhﬁt la khi ching khéng duge
su dung ding maite.

h. Cdc hda chdt hitu cu tdng hgp duge st dung réng rai trong cac
nganh cong nghiép nhu chat déo, duge phdm, vai s¢i... cing 1a mét trong
nhiing ngudn gay 6 nhifm ding k& cho mai truong nudc, dac biét nhiing
chéit téng hop b&n nuéc va rat khd tach ra khéi moi trudng nudc.

i. Cdc hda chat v6 co nhét la cac chdt dang lam phan bon cho néng
nghiép nhu cdc hop chit photphat, nitrat... 1a ngudn dinh dudng cho qua
trinh phi dudng, l1am 6 nhidm mai trudng nudc.

J Mot ngudn nudc thai dang k€ ti cac nha mdy nhist dién tuy khéng
gay 6 nhiém trAm trong nhung cing lam giam ch4t lugng nudc bé mat véi
nhiét d6 qud cao cha nd.

Tom lai, ngoai cdc y&u té dia hinh, thoi tiét 1a nhing y&u t6 khach
quan giy anh hudng dé&n chit ludng nudc ba mat, ching ta con phaj xét
dén mt yé'u to khéc chi quan hon d¢ 12 cdc téc ddng cia con ngudi tryc
tlé'p hay gian ti€p vao qua trinh gay 6 nhidm moi truang nudc bs mat.

1.2.3. Thanh phan va chét lugng nuéc ngam

Khong gidng nhu nude be mét, ngudn nudc ngim it chiu dnh hudng
yéu t8 taic déng ciia con ngudi. Chat lugng nudc ngim thudng tét hon chéat
lugng nudc bé mat. Trong nudc ngim hiu nhu khong cd cdc hat keo hay
céc hat cén 1o litng, cdc chi tiéu vi sinh trong nudc nghm ciing t6t hon cde
chi tidu vi sinh trong nudc bs mat. Trong nude ngdm khong chia rong tao
l2 nhitng tht d& gay 6 nhiém ngudn nuéc. Thanh phan diang quan tam
trong nudec ngdm 1a cdc tap chdt hda tan do anh hudng cda didu kién dia
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tang, thai tit ndng mua, cdc qué trInh phong héa va sinh hda trong khu
vge. O nhitng vang cd didu kién phong héa t6t, co nhitu chdt thai ban va
ldgng mua 1én thl chét lugng nuée ngim dé bi 6 nhiém bdi cdc chit

khodng hda tan, cac chdt hitu cd, min l4u ngay theo nudc mua th&m vio
ngudn nuée, :

Mzc dit vay, nuée ngam- cling c6 th§ nhiém bén do tsc dong cia con
ngudi. Cdc chét thai cia ngudi va dong vit, céc chét thai hoa hoe, cde chiat
thai sinh hoat ciing nhu viée st dung phan bon hda hoc ... T4t ca nhitng
ch4t thai dd theo th¥i gian ngdm din vao ngudn nuéc, tich tu dan va dén
dén lam hu héng nguén nudc ngdm. Da o khéng {t ngudn nude ngaim do
tdc dong clia con ngudi di bi 6 nhidm bdi cdc chdt hitu cd khd phan huy,
cdc vi khuéin gy bénh va nh&t 12 cdc hda chdt d6¢ hai nhu cic kim loai
niang va khéng loai trit cd cdc chdt phding xa.

Hinh 1-8 dudi day mé td mét trong céc qud trinh din dén géy anh
hudng chdt luong nuéc nghm, do 1a qua trinh lam tang d6 cing clia nudce

' | ]

Mua xudhg Mdt dé?
Chdt hiu ca + cdc lodi vi sinh —w ¢, Lop Irén
cug dat

e ey

€O + H,0 — H,co,

FERTTTTT |

Qua Irinh ngém xuéng cda axit yéi Bt

!
‘ Ca CO, + H,CO —m Ca(HCO, 2y 1 Ba’ vor
: ¥ L .

i, e

Nuoc'_ngéfn voi l/gng canxi cac

Hinh 1-3. Qu& trinh tac ra g8 clng cla nudc nglm

Do tde dong cda nude mua va khi CQ, sinh thanh trong cdc qui trinh
trao déi chdt va qua trinh phan hdy cdc hop chit hitu co, ham lugng axit
H,CO, trong d4t ting lén qua phan ung:

CO, + H,0 - H,CO,,
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Lugng axit nay s& phan ing véi cac khoang da viéi -3 trong khu wc
theo phan dng:

CaCO; + H,CO, » Ca(HCO,),

San phfm cha qud trinh nay d& hoa tan va dén dén lam tang ham
lugng céc ion Ca?* trong nuéc, tdc la lam tang dé cing cla nude.

Bang 1-2 trinh bay mét 6 thanh phin cé trong nude nghm, trong

nudc b® mat va nhilng di€m khac nhau giita hai ngubn nuéc nay.

Bing 1-2. Nhing didm khaec nhau gida nude nghm va nudc b mat

Théng s8

Nude ba mit

Nudc ngém

Nhigt do

Thay déi theo mia

Tudng 48 8n dinh

| Ham iugng chit rin Id
Iing

Thudng cao va thay dé&i thea
mia

Thép hojc hiu nh khdng cd-

Ch&t khodng hoa tan

Thay ddi theo chit lugng ddt,
lugng mua :

it thay d8i cao hon nudec bd
mét & cing mbt ving

Ham ludng sét (Fe?*)
mangan (Mn2+)

R4t thép, trd dudi day hd

Thudng xuy8n co

Kni CO, hoa tan

Thudng rét thdp hodc gin bing

Tﬁuang xudt hién & ndng d8 cao

khong
Kh{ O, hda tan Thudng gin bao hoa Thudng khéng tba tal
Khi NH, ‘Xuft hign & céc ngudn nudc Thudng c6
nhiém bin
Kt H,S Khéng Thuding cé
$i0, Thudng ¢6 & nbng db trung binh Thudng cé & ndng dd cao
NO,” Thudng thip Thudng ¢ nbng db cao, do phén

bén hda hoe

Céac vi sinh vt

Vi tring {nhidu loai gy banh)
virut céc loai va téo

Céc vi tring do st gay ra
thudng xuft hién
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1.3. CAC THONG SO DANH GIA CHAT LUONG VA
TIEU CHUAN CHAT LUONG NUGC

1.3.1. Cac théng sb danh gia chét lugng nudc

D& danh gid chdt lugng nudec, ngudi ta dua ra cdc chi tiéu ve chit
ligng nudc nhu sau:

a. Céac chi tiéu vat 1y cd ban nhu: dé duc, dé6 mau, d6 pH, dd nhét, tinh
phong xa, 4o cding, nhiét dé...

b. Cac chi tiéu héa hoc clia nudc nhu: chi tiéu vB nhu ciu 6xy hda hoc
COD (Chemical Oxygen Demand), lugng doxy hda tan DO, ham lugng H,S,
Cl5, 80,%, PO, F, I, Fe?*, Mn?, cic hgp chit nits, cic hgp chét cia
axit cacbonic...

¢. Céc chi tidu vi sinh: s6 vi trung gay bénh E.coli, cac loai rong tao,
virut...

1.3.1.1. Cdc chi riéu vit by
a. Dée duc

Nudec nguyén chit 12 mot mdi trudng trong sudt va cd kha ning truyén
anh sdng t6t, nhung khi trong nudc c6 cdc tap chdt huydn phu, c4n rén lo
litng, cdc vi sinh vat vA ci cdc hda chdt hoa tan thl kba nang truyén 4nh
sdng clia nudc giam di. Dya trén nguyén tdc dé ma ngudi ta xdc dinh dé
duc cta nude. Nudce cd d6 duc cao tdce 1a nude c¢d nhidu tap chédt chda trong
né va do vay kha nang truyén dnh sing qua nudc gidm. Cé nhidu phudng
phép d& xdc dinh dé duc cia nude va do vay két qua thudng dude bigu thi
bang cac don vi khac nhau. Thi dy, don vi JTU (Jackson Turbidity Unit)
1a don vi d6 duc khi do bing éng do d6 duc Jackson. Khi diing may do do
duc Nephel (Nephelmeter) ta lai ¢ don vi do duc FTU hay don vi d$ due
so sanh vdi dung dich'tiéu chu#n (dung khi do duc béng 5 d&n 100 don vi).-

Theo tidéu chufn Viét Nam, d6 duc duge xdc dinh biing chidu sdu 16p
nudc thiy dude, goi Ia do trong, & d¢ sadu dd ngudi ta cd th€ doc ducc hang
chit tidy chufn. D&i v6i nudc sinh hoat, 46 duc phai 1dn hon 30 cm.

Bang 1-3 duéi day cho don vi dé duc theo thang duc silic va thang do
d6 duc theo chidu cao l8p nudc thdy duge.
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Bing 1-3, D& dyc theo thang dyc silic vd theo chidu cao 16p nudc thiy duge

Thang do theo chidu séu ¥p | D& dyc theo thang duc sikc, Ghi cha
nude, cm ' mgft
2 1000 Nhanh tdc b& ioc
4 360 Nhanh tic bé lpe
] 190 "Nhanh tic b8 lgc
8 130 Nhanh tic bé Ioc
0 100 Nhanh tdc bé lgc
15 65 Véan hirh bé Ipc khé khin
30 30 Vén hanh b€ Ipc c6 didu kign
45 18 Vén hanh riéng
80 1¢ Gidi han trén cua nudc
dua vao !

2. D¢ mau cia nude

Nude nguyén chit khéng mau, nude c6 mau la do cdc chdt b&n hoa tan
trong nuée tao nén. Thi dy, cdc hgp chdt sit khong hoa tan lam cho nuéc
c6 mau néu dd, cde chdt miun humic lam cho nuéc cé mau vang, céc loai
thidy sinh tac cho nudc c6 mau xanh 14 cay... Nufc thai sinl hoat va nudc
thai cong nghiép thudng tac ra mau xdm hodc den cho ngudn nude.

Mau thudng gip trong nudc 1a mau vang hodc nfu, nhitng mau dd
thudng do cdc chat hda tan trong nudc gy nén. Cic chét hitu co gy mau
trong nude thudng cé ngudn gée tit thuc vat sfng trong nudc hosc d& phan-
huy trong nuéc, cdc chdt bao mon tit d4t d4, nube thai sinh hoat va cong
nghiép.

Cac hgp chdt humic thudng tao ra mau nau hodc vang cho nudc, ching
cd thé 1a cac axit fulvic C,(H,,0s, céc axit hymatomelanic CoH,;05, cac
axit humic C, H .0, hoac cdc hgp chét humus C H O,...

C6 th€ giam ndng, d6 cdc hgp chdt humic va giam cudng dd mau caa
nudc bang cac chit 6xy hda manh nhu Cl, O, KMnO,, cic chit nay sé
0xy hda phan gy mau cda cdc phan ti hgp chdt humic. Sau doé cé thé khd
ching ra khéi nufe bing keo tu, hp phu than hoat tinh va loc. N&u man
cla nude do sit (mau nau), mangan (mau den) hode céc chdt lo litng nhu
tdo gay mau :.(anh lam, xanh lyc thi ¢6 thé khi bang loc nhanh hoac loe
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"~ chém, keo tu tao béng rdi loc.

Cdc phuong phdp xdc dinh d0 mau cd thé€ 12 so sanh véi dung dich
chuén trong 6ng Nessler, thudng diung dung djch K,PtCl, + CaCl,; 1 mgi
K,PtCl; bAng mot don vi chuén mau. C6 th€ dung phuong phép tric quang
vdi dung cu cd cdc kinh cudng d6 mau khéc nhau, s0 sanh v4i mau dung
dich chufn hoac sit dung céc 6ng so mau.

3. D¢ cung ciia nude

Do ciing cha nudc la dai lugng bidu thi hAm lugng cdc ion canxi, magieé
cé trong nudc. Trong xi 1¥ nudc thudng phan biét ba loai d6 cing: dd citng
todn phan, df cing tam thdi vad do cing vinh citu. Ding nuée c6 d6 cing
cao ¢6 tde hai la cdc ion canxi, magié phan dng v6i axit béo tao ra cac hgp

_chéat khd hda tan, trong sinh hoat gy ling phi xa phong, trong san xuft cdc
mudi canxi, magié két tia gdy trd ngai cho qu4 trinh san xuét. Khi tinh theo
ham lugng CaCO, tro.ng nudec, ngudi ta ¢d th& chia ra lam ba loai:

- nudéc mem cd chia {t hon 50 mg CaCO,/1
- nudc t.hubng cé chia dén 150 mg CaCO,4/
- nuée cﬁng.c'ci chita trén 300 mg CaCO4/.
4. Ham luong chdt rdn trong nudec

Ham lugng chat rén trong nude gdm cd chét rdn v6 cd (cic mudi hoa
tan, chdt rdn khéng tan nhu_hu}én phi, dft cat...), ché4t rdn hitu co {(gbm
cac vi sinh vat, vi khuéin, dong vAt nguyén sinh, tdo va cdc chit v6 rén
hifu cg vd sinh nhu phan rac, chit thai cdng nghidp...). Trong xi& ly nuéc
khi ndi dén ham lugng chét rédn, ngudi ta dua ra cdac khdi niém sau:

a. T6ng ham lugng cén lo ling TSS (Total Suspended Solid) la trong
lugng kho tinh bing miligam cda phin edn lai sau khi bay hai 1 lit méu
nudc trén ndi cach thay rdi sfy kho & 103°C t6i khi c6 trong lugng khong
ddi, don vi la mg/l.

b. Cén lg ling SS (Suspended Solid), phan trong lugng kho tinh bing
miligam cia phldn con lai trén gidy loc khi loc 1 lit mAu nuée qua phéu,
sdy kho & 103°C - 105°C t&i khi c6 trong lugng khong d8i, don vi la mg/l.

c. Chét rdn hda tan DS (Dissolved Solid) bing hiéu giita téng lugng
can lo ling TSS va can lo ling SS:
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D8 = TSS - 88

d. Ché&t rdn bay hoi VS (Volatile Solid) 1a phin mé&t di khi nung 4§
550°C trong mét thoi gian nhdt dinh. Phin m&t di 1a chiit rdn bay hoi,
phan cdn lai 1a chdt rén khong bay hoi.

. & Miii, vi ciia nudc i

Céc chét khi va céc chét hoa tan trong nuéc lam cho nuée cd mii vi.
Nuée thién nhién e¢d the ed mii ddt, mii tanh, mui théi hodc mii dac
trung cia cdc hda chdt hoa tan trong né nhu mui clo, mai améniac, mui
sunfua hydrs... Nude cd thé cd vi man, ngot, chat ... tiay theo thanh phén
vd ham lugng cic muéi hoa tan trong nudc.

Cac chdt gay mai vi trong nudc cd the chia thanh ba nhdm:

a. Cdc chdt gay mui vi co ”nguan gdc v6 co nhu NaCl, MgSO, gay vi
man, mudi ddng giy mui tanh, cdc chat gay tinh kidm, tinh axit cta nude,
mii clo do Cl,, ClO, hoac mui tring théi cia H,S.

b. Cac chdt gay mii ¢ ngudn g6c hitu co trong chét thai céng nghiép,
chét thai ma, dau m@, phenol...

¢. Cdc chdt gay mii tit cdc qua trinh sinh hda, cac hoat déng cua vi
khufn, rong tao nhu CH;-8-CH, cho mii tanh c4, C,H,,0, C,,H,50, cho
mui tanh bun... :

Cdc ch&t gay mui trong nuée phan 16n cd thé khi duge bang cich lam
thodng khi ching 1a cac chdt hoa tan dé& bay hoi. St dung qu4 trinh 6xy
hda trong qus trinh loc nhanh, loc chim, loe khé cing cd thé khua dudge
nhidu chit gay mui. Hidu qua ciéa qué trinh phu thuéc vac kha ning bi
oxy hda cua cac chft dd. Thudng sit dung céc chdt 6xy héa nhu Cl,, Cio,,
O;, KMnO,... : | :

Khi lgc nuéc qua than hoat tinh véi thui gian tiép xuc tir 10 dén 15
phat cing ¢6 kha nang khi mui tst. Phuong phap dung than hoat tinh cg
hiéu qua cao nhung chi phi tén kém. Phuong phap keo tu bing phén nhém,
sdt cling cd th€ mang lai higu'qua déi véi mii gay ra bai H,S theo phan
ing:

3H,S + 2Fe* — Fe,S, + 6H* ,
Tuy nhién, nhigu chdt gay mui vi & trang thai hoa tan nén phuang
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phap st dung keo tu khd mang lai hiéu qua cao.
6. D¢ phong xq trong nude

Nuéc nhiém phdng xa do su phan hiy phdng xa trong nude thudng cd
ngudn gbe ti cdc ngudn nudc thai. Phong xa gay nguy hai cho sy sdng nén
ds phéng xa trong nudc thudng dugc xem nhu 12 mét trong nhiing chi tiéu
gquan trong vé chit lugng nudc.

1.3.1.2. Cidc chl tiéu hiéa hoc
1. Ham lugng dxy hoa fan DO fDissolved Oxygen)

Oxy hoa tan trong nudc phy thuéc vao cdc yéu t6 nhu 4p sust, nhist
d4, dac tinh cda ngudn nude bao gbm céc thanh phin hda hoe, vi sinh,
thiy sinh. Cdc ngudn nudc mat cd be mat thodng tiép xic truc ti€p vdi
khéng khi néh:thubng cé ham lugng 6xy hoa tan cao. Ngodi ra qué trinh
quang hgp va hé hép cua sinh vat trong nuée cing 1am thay ddi lugng dxy
hoa tan trong nudc mat. Nudc nghm thuong cd ham lugng 6xy hoda tan

thdp do cdc phan dWng 6xy hda khi x4y ra trong long dit da tiéu thu mot
phin oxy.

Oxy hoa tan trong nudc khang tdc dung vdi nuéc vé mat hda hoc. Khi
nhiét d6 tang, kha nang hoa tan 6xy trong nudc gidm, khi a4p sudt tang,
kha nang 6xy hda tan vao nudc cing tang. Ham lugng 6xy hoa tan trong
nuéc tuan theo dinh luat Henry, trong nudc ngot, d didu kién 1 at va 0°C,
lugng 6xy hoa tan trong nude dat tdi. 14,6 mg/l, & 35°C va 1 at, gia tri 6xy
hoa tan trong nudc chi con 7 mg/l. Thong thuong ndng d6 oxy bao hoa
trong nudc § didu kién t4i han 1a 8 mg/l. Khi nhiét d¢ tang lugng oxy hoa
tan trong nudc giam di, ddng thdi lugng 6xy tidu tén cho cdc qud trinh bxy
hoéa sinh hoc lai tang lén, do dd DO trong cdc ngudn nudc thudng gidm di
ddng k€ vao mia hé.

2. Nhu ctu éxy héa hoc COD (Chemical Oxygen Demand)

- COD la lugng 6xy chn thiét d€ oxy hda hét cdc hop chdt hitu co trong
nuéc, tao thanh CO, va H,0. COD la mét dai lugng dung d€ danh gid so
b mitc d6 nhiém bdn ciia ngudn nudc. COD bigu thi ca lugng chét hitu co
khéng thé bi éxy héa bing vi khudn. Chét oxy héa thudng dung & day la
kali permanganat hoac kali bicromat.
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3. Nhu cdu oxy sinh hoc BOD (Biological Oxygen Demand).

BOD la lugng éxy can thi&t dé vi khudn phan hiy cdc chét hilu co &
ditu kién hiém khi. Trong moéi trudng nuéc, khi qua trinh éxy hda sinh hoe
xay ra thi cdc vi khudn s dung 6xy hoa tan. Phan (ng x4y ra nhu saw:

vi khudn

Chét hitu co + 02 CO, + HZO

Van tdc cia qua trinh oxy héa ndi trén phu thude vao s8 vi khuén cd
trong nudc va nhiét d¢ cla nuée.

BOD cing l1a mét chi tibu dung d€ xic dinh mdc d6 nhiém bén cia
nudc.

BOD ¢6 thé duge xsc dinh bing phuong phap hda hec khi s dung kali
permanganat, xanh metylen, xac dinh tit COD. Hoac cling cd th€ dung
phuong phap sinh hoe, dung chai BOD hay phuong phdp hd hép. Nhuge
diém ciha cdc phuong phdap xde dinh nay la t6n nhi2u thoi gian. Sau 5 ngay
khoang 70 d&én 80% cdc chdt hitu co bi dxy hda, do d6 BOD; bigu thi mot
phan téng BOD. Theo ly thuyét, dé éxy hda gan hé&t hoan toan cdc chat
hiu co (98 d&n 99%) doi hdi sau 20 ngay. Thong thudng BOD/COD = 0,5
+ 0,7,
4. Khi hydrosunfua H,S

Khi hydrésunfua H,S la sin ph&m cia qué trinh phan hdy cdc hop
chét hitu cd, phan rdc cd trong nudc thai. Khi hydrosunfua lam cho nuéc
cé mii tring thdi khé chiu. Vai ndng do cao, khi hydrosunfua mang tinh
in moén vat liéu. ‘

5. Cde hgp chdt ciia nito

Cdc hgp chét cia nito cd trong nudc 1a k&t qua cla qua trinh phén hay
cac hop chédt hitu co trong tu nhién, trong cdc chdt thai va trong cdc ngubdn
phan bén ma con ngudi truc tisp hogc gian tiép dua vao ngudn nuée. Cic
hop chdt nay thudng tdn tai dudi dang amonidc, nitrit, nitrat va ca dang
nguyén t6 nitc (N,). C6 thé md ta qua trinh sinh thanh cdc hgp chét nito
trong sinh quyén-theo so db dudi day:

Qua trinh Gxy hoa —
Nitrosomonas Nitrobacter

Protein ——— =

Qua trinh khd nitd
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.Dua vao sg dB trén ta cd th€ ndi rdng, thy theo mdc d6 ¢d mat cda
cdc hgp chdt nitc ma ta c¢d thé bift duge mdc do & nhidm ngudn nude. Khi
nuée mdi bi nhiém bdn bdi phan bdn hodc nude thai, trong ngudn nude co
NH,, NO,” vda NO,~ Sau m¢t thdi gian NH; va NO,™ bi éxy hda thanh
NO,". Nhu vay: : :

- néu nude chda NH, va nito hitu co thl coi nhy nudc mdi bi nhiém
bén va nguy hi€m.

- néu nuéc chu yéu ¢ NO,™ thi nuéc da bi 6 nhiém thui gian dai hon,
it nguy hi€ém hon.

- néu nude cht y&u la NO,~ thi qua trinh 6xy hda da két thic.

O dibu kién y&m khi, NO,™ sé bi khi thanh N, bay lén. Améniac la
chat gay nhiém déc trdm trong cho nudc, giy déc cho loai ca.

Viéc sit dung réng rai cdc ngudn phan bon hoa hoc cing 1am cho ham
lugng amﬁniac‘trong nude ty nhién ting lén. Trong nudc nghm va nude
dam 13y hay gap nitrat (NO,?) vA amoéniac véi ham lugng cao. Ngudi ta da
phat hién néu trong nuéc udng cd chida ham lugng cao NO,” thuding gay
bénh xanh xao & tré nhd va cd thé dan dén ti vong.

6. Céc hgp chét ciia axit cacbonic

D$ 8n dinh cia nudc phu thudc vao trang théi can bing giita cac dang
hgp chédt cta axit cacbonic. Axit cacbonic 1&8 mét axit y&u, trong nuéec hgp
chdt nay phan ly nhu sau:

H,CO, » H + HCO,
2HCO, =+ CO,% + CO, + H,0
Tuong quan ham lugng gifta CO,, HCO,™ va CO,2" & mot nhiet do nhit

dinh phu thuée vao ndng do cia ion H*, nghia la phu thudc vao d6 pH cua
nude. Tuong quan nay dugc bi€u thi trén hinh 1-4.

Bisu db trén hinh 1-4 cho ta thdy, khi pH < 4, trong nudc chi tdn tai
CO,; khi PH < 8,4, tromg nudc cd ca CO, va HCO, 5 khi pH > 8,4, lugng
CO, bi triét tiéu va trong nudc tdn tai cd HCO; va CO4%5 khi pH > 12
trong nudc chi tdn tai _003'2" Xét qua trinh phan ly ndi trén ta thdy, khi
trong nude cé mdt lugng HCO, nao dé thi lap tic ed mdt lugng CO, tuong
ing cung tdn tai. Lugng CO, cAn c6 d6 goi.la lugng CO, can bang. Néu
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nude cd lugng

ty 100 el T | =

CO, hoa tan % § B - i \\ - i
vugt qua lugng E.E 0 L X , | ;
CO, c&n bing 3'-: - 60 Coszfdo—'\‘r/ ! N\ [MeoZ
thi khi tiép xae '3 §§’ ~ o }i
vOi cac vat lidu ﬁi“ﬁ “ Heoy.l/ \'\ E H \
“¢d chita CaCO NG A Y ,

3 Qoo 2 7 - : v
nhu  béténg, g - NS N

- "oy o L] < 2.~ |

CaCO; s& duge £ 4 5 6 7 8 9 0 n iz

hda tan do phan ' b5 pH __,

ing véi Coz Hinh 1.4, Bléu dd tudng quan ham lugng COgz, HCO3"
nhy sau: o vad CO3% § 25°C thea cée gid tri pH khac nhau.

CaCO, + CO, —= Ca(HCO,),

Luong CO, tham gia phan dng nay goi 1a CO, xam thyc. Ngugc lai,
néu nube cd lugng 'CO hoa tan thd&p hon, lugng CO, can bang thl m6t phan
HCO," s& bi phén hﬁy dé tao thanh CO, va CO, 2‘ Khi lugng CO,% trong

nudc vugt qua mdc cAn biing né sé két hclp voi Caz" va Mgt hoa tan theo
‘phan dng:

CaZ* + COo,* ~—CaCO0, |

Mudi CaCOg két tia khd hoa tan, d& bam ké&t ling dong trong 6ng dén,
thiét bi, gdy.can trd qud trinh van chuyén va qua trinh truygn nhiét.

Nude e ham lugng CO, hoa tan bang lugng CO, can bing duge goi la
nudc Gn dinh. Trong k§ thuat xi 1y nudc cdp, viéc xi Iy §n dinh nudc dding
vai tro.quan trong, cd nghia 1a phai xdc dinh ham ltgng CO, can bang va
CO, ty do'sao cho nuéce cé duge tinh én dmh

7. D6 pH ciia nude

Trong moi trudng riéng clia minh, mot phin edc phan ti nude phan ly
theo phan dng sau:

H,0 —=H' + OH"
Nbng d6 cdec ion H* va OHT la cde dai lugng bifu thi tinh axit va tinh

kigm cia nuéc. Sy tuong quan gma ndng d¢ cac ion H* va OH™ duge bi€u
thi bing bigu thdc:

K, = [H*].[0H]
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trong dd, K, goi la tich s6 ion cla nudc, K, cd gia tri phu thudc vao
nhigt do nudc. Nuéc tinh khiét & 25°C cd ndng d6 jon H* bang ndng do
jon OH™: i
(H*] = [OH] = 107 mol/l
Trong thyc t&, tinh axit cing nhyv t{nh kigm cia nuéce it khi bi€u thi
bing ndng 46 cdc ion H* hosc OH~ theo mol/l ma ngudi ta bigu thi bang

dai lugng pH. Dai lugng pH cd gid tri duge dinh nghia theo phuwong trinh
sau:

pH = - 1g(H']

Tinh chét cia nuéc duge xde dinh theo cdc gid tri khdc nhau cta pH.
Khi pH = 7, nude cd tinh trung tinh} khi pH > 7, nude cé tinh kidm; khi
pH < 7, nudc ¢d tinh axit.

pH cd thé duge xac dinh béng gidy chi thi mau hodc bing dung cu do
pH cyc hydré hodc cye thiy tinh.

Vai tro cua dé pH trong nudc cd ¥ nghia quan trong trong cdac qui
trinh Iy hda, thi du khi x& 1§ nudc bang héa hoc, qud trinh chi cé hiéu qua
téi vu & mét gid tri pH nhdt dinh trong nhitng digu kién nh4t dinh.

8. Sat vé mangan

Trong n¥éc ngam, sit thudng tdn tai & dang hda tri II cia cdc mudi
bicacbonat, sunfat, clorua hda tan, d6i khi st tdn tai trong keo cia axit
humic hodc keo silic. Khi tiép xic véi 6xy hodc cde chdt 6xy hda, sat (IT)
bi 6xy hda thanh sét (II) va két tia thanh bong can Fe(OH), c6 mau nau
dd. Nudc bé mat thuttng chda sét (III) tdn tai & dang keo hitu co, can hoac-
huygn phit. Nudc thién nhién thudng cd sit v6i ham lugng toi 30 meg/l, doi
khi cao hon. Véi ham lugng sét 16n hon 0,5 mg/l, nudc cé miti tanh khé
chiu, lam vang quan do khi giat... Cdc can sat k&t tha lam tdc hodc lam
giam kha nang v&n chuyén cia hé théng ddn nude.

Cing nhu sit, mangan thudng cd trong nudc ngim vdi ham lugng nhé
hon, {t khi vugt qua 2 mg/l. V6i ham lugng mangan trong nudc lan hon
0,05 mg/l sé gay trd ngai nhidu trong viéc s dung gidng nhu nudc cé chita
sdt & ham lugng cao.

S4t vA mangan trong nudc cd th€ bj 6xy hda theo cdc phan dng sau:
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day hba
Fe2t ————» Fo3* (mau niu dd)

bxy hoda
Mn2* — = Mn* (mau den)
84t II va mangan 1I cd thé duge khit khoi nude bang cach oxy hda qua
qué. trinh lam thoang trao d8i khi sau d¢ tach Fe3*, Mn* khong tan bang
qua trinh lang loc:

2Fe(HCO,), + 0,50, + H,) -+ 2Fe(OH);} + H,0

Ciing ¢6 thé diing chdt 6xy hda hda hoc nhu KMnO, dé 6xy hda, sau
dé téach bang qud trinh lang loc:

3Fe(HCO,), + KMnO,+2H,0 - 3Fe(OH); | + MnO, + KHCO, + 5CO,
9. Cdc hop chdt cia axit silic

Trong nudce thién nhién thudng cé cac hgp chét ciia axit silic, mic dd
tdn tai cia ching phu thudc vao d§ pH cia nuéc. Cac hgp chét nay cd thé
ton tai & dang keo hay dang ion hda tan. Sy tdn tai cla cac hop chét nay
gay ldng dong cin silicat trén thanh 4ng, nbi hoi, lam gidm kha ning van
chuyén va kha ning truyén nhiét.

10. Cac hop chdt clorua

Clo tbn tai trong nuédc & dang ion CI”. O nbng dd cho phép khéng gay
doc hai, 3 nbng d¢ cao (250 mg/l) cho lam nudc ¢6 vi man. Cée ngudn nude
ngdm cd thé cé ham lugng clo lén téi 500 + 1000 mg/l. S dung nudc co
ham lugng clo cao cd thé gay bénh than. Nude chwa nhigdu ion Cl™ ¢é tinh
xAm thuc d6i voi bétdong. Ion CI” cd trong nude do su hoa tan cdc mudi
khodng hoac do qué trinh phan hay cdc hop chét hi co.

11. Cac hop chét sunfat
Ion 50 42“ o6 trong nudc do khodng chét hoac ed ngudn géc hitu co, voi
ham lugng sunfat lén hon 250 mg/l, nudc giy t6n hai dén sic khée con

ngudi. Ham lugng $0,2” 16n hon 300 mg/l, nudc gy tinh xam thuc manh
d6i voi bétong.

O didu kién ysm khi, 80,%" phan dng véi cic chdt hitu co tao thanh
khi H,S la khi mang tinh d6c hai:
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y&m khi .
$0,% + chdt hitu c0 ———— H,§ + 0, » H,S0,

12, Céc hop chdt photphat

Khi ngudn nuéc bi nhiém bédn phén rdc va cdc hgp chét hitu co, qua
trinh phan huy giai phdng ion PO, - San phdm cla qua trinh c6 the tbn
tai ¢ dang H,PO,, HPO [ PO 3‘, Na,;(PO,), cdc hgp chédt hitu co
photpho... Khi trong nuéc ¢ ham luong photphat cao, 86 thic day qui
trinh phi dudng.

13. Céc hop chdt florua

Nudc nghm ¢ giéng sau hoac d cdc ving d4t cd chda quang apatit
thudng cé ham lugng cdc hgp chit florua cac (2,0 dén 2,5 mg/l), thn tai g
dang co ban la canxi florua v magié florua.

Cde hop chit florua kha bén viing, khé bj phan hiy & qud trinh tu lam
sach. Ham lugng florua trong nude cdp 4nh hudng dén viéc bao vé ridng.
Néu thudng xuyén dung nude cé ham lu't.:ing florua l6n hon 1,3 mg/l hoac
nhé hon 0,7 mg/l déu dé méc bénh loai men rang.

14. Cdc hgp chét iodua

Céc hgp chét iodua cd trong cdc ngudn nudc thién nhién véi ham lugng
nhé, iodua cin thigt cho sy phat tri€n binh thudng caa con nguvi. O nhiing
vung nude thigu iot thuong xudt hién bénh budu c6. Mac dit vay, khi sit
dung thudng xuyén nudc ¢ ham lugng iodua cao ciing ¢ hai cho sie khoe.

1.3.1.3. Cdc chi tiéu vi sinh

Trong nudc thién nhién cd nhidu loai vi tring, siéu vi trung, rong, téo
va cdc loai thuy sinh khac. Tuy theo tinh chdt, cdc loai vi sinh trong nude
duge chia thanh hai nhém: nhém vi sinh ¢d hai va nhém vi sinh v6 hai.
Nhdm vi sinh ¢6 hai bao gdm cdc vi tring giy bénh, cdc loai rong réu, tio,
nhdém nay cin phai loai bé khéi nudc trude khi sit dung.

1, Vi trieng gty bénh

Dd 1a cdc vi trung trong nudc giy bénh ly, thuong han, dich ta, bai
liét... Viée xdc dinh sy ¢6 mat cua cdc loai vi trung giy bénh thuong rit
khd va m&t nhidu thoi gian do sy da dang vé ching loai. Vi v4y trong thuc
t& thudng 4p dung phuong phap xac dinh chi 86 vi trung dac trung. Ngudn
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gbe cua vi trung gdy bénh trong nuéec 13 cdc ngudn nhifm bén phén rdc,
chét thai clia ngudi va dong vat. Trong chdt thai cia ngudi va déng vat
luén ¢d loai vi khufin E.coli sinh séng va phat trién. Sy 6 mat cia E.coli
trong nudc ching té6 ngudn nude d4 bi 6 nhifm bdi phan rdc, chit thai cta
ngudi va dong vat va cd kha nang tdn tai cdc loai vi trung gay bénh. S6
lugng E.coli nhigu hay it ty thudc vao muie nhiém b&n cia ngudn nuée.
3T tinh caa vi khudn E.coli 14 ¢6 kha néng tbn tal cao hon cdc loai vi
trang giy bénh khdc, do dd sau khi xit Iy n&u trong nuge khéng con phat
hién thay vi khudn E.coli ching té cde loai vi trung gay bénh khac da bi
tiéu diét hét. Mat khdc, viéc xdc dinh s6 luong vi khuén E.coli thuong don
gidn va nhanh chdng cho nén loai vi khuin nay duge chon lam vi khuén

ddc trung trong viéc xdc dinh muc nhiém bdn do vi trung gay bénh trong
nudc.

Ngudi ta phan bigt tri s6 E.coli va chi s6 E.coli. Tri s6 E.coli la don vi
thé tich nuée e6 chida 1 vi khudn E.coli, con chi 86 E.coli 1a s6 lugng vi
khuén E.coli ¢é trong mét lit nudc.

Tiéu chufin nudc cdp cho sinh hoat & cde nudc tién tign qui dinh tri sd
E.coli khong nhé hon 100 ml, nghia 1a cho phép ¢6 1 vi khugn E.coli trong
100 ml nuéc, chl 6 E.coli tuong dng s& 1a 10. Tiéu chufn vé sinh Viet
Nam qui dinh chi s§ E.coli ciia nudc sinh hoat phai nhé hon 20.

Ngoai ra, trong mét s8 trudng hop, s6 lugng vi khudn hiém khi va_ky
khi cing duge xdc dinh, d€ tham khao thém trong viéc dinh gid mdc do
nhiém bdn ctia ngudn nudce.

2. Céc loqi rong tdo

Cac loai rong tdo phdt trién trong nudc lam cho nudc nhidm b&n chét
hitu co va lam cho nude c¢d mau xanh, Trong nude cd rdt nhidu loai rong
tio sinh sdng. Céc loai gay hai chu y&u va khd loai trit 13 nhom tao diép
luc va tdo don bao. Trong ky thugt xd ly nude clp, hai loai tho d¢ thudng
di qua b& ling va dong lai trén b mat loc lam cho tén thé4t 4p lyc trong
bé ting nhanh va thdi gian gita hai lan ria loc ngin di. Khi phat trién
trong dudng &ng din nude, rong tdo cd thé lam téc dng, ddng thdi lam cho
nudc cd tinh &n mon do qu4 trinh quang hgp hoé hdp thai ra khi cacbonic.
Vi vay d€ tranh tdc hai cia rong tdo can cé cdc bién phap phong ngita sy
phit trién cta ching ngay tai ngudn nudc. Tao rong chi tdn tai trong nuée
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mit va ed bén nhom chinh ¢d thé phat trign trong nudc sdéng, hd, hd chia:

tdo lyc gi6ng vi khudn hon la gidng cac loai tao khédc; tédo lam, tdo hai
nhin va tdo cd dudi.

Nguyén nhan cha sy phat trién tao trong cic ngudn nude mat 1a do.cd
SU tdn tai cla cdc chét dinh dugng nhu NH,*, NH,, N,, PO,*.. trong
nuSdc va nhd dnh sdng mat trdi chidu vao ngudn nudc,

Céc tac hai cua téo cg trong nude ngoai viée, lam tac bé loc ong dan,
hé th6ng, con gay tinh trang thita, thidu Oxy tromg nudc, tao ra cdc chit
g8y mui vi trong nudc, tAng ndng 4o céc chit hitu co trong nude, tac ra
cac chéit dgc hai trong nude...

1.3.2. Tiéu chudn chat luong nuée cip

1.3.2.1. Tiéu chudn chiit luong nuwdc uéng v nwdc sinh hoat

Ngudi ta thuyng sit dung ngudn nudc bé mat va nudc ngam dé€ xu ly
cdp nude udng va nudc sinh hoat. Chat lugng nuéc ngam thuimg tét hon
chdt lugng nude be mat do it thay ddi hon theo. thai gian va thoi tiét, day
chuyén céng nghé ciing don gidn hon, cin it hda chit hon va chat hugng
sau xU Iy cling t6t hon. Tuy nhién ngudn nudc ngam khong phai 1a vo han,
nén néu chi st dung nuéc ngam thi dén mot luc nao d6 sé gay anh hudng
x4u dén dja taAng cia khu vyc.

Nude sau x¢ Iy cAn dam bdo an toan cho stt dung. Cac tidu chusn phai
dadm bdo an toan v sic khoe, miii vi, thAim my va phu hgp cang nhidu
cang t6t cdc tidu chuin quée t& Nuée cdp sinh hoat phai dam bao khéng
¢d vi sinh vat gay bénh, nbng do cdc chat déc, cac chat gay bénh man tinh
phéi dat tiéu chudn. D§ trong, d6 man, mui vi va tinh dn dinh phai cao.

Béng 1-4. sau day trinh bay tac hai do hda chst thudng cd trong nude.

1.3.2.2. Chdt lugng nudc cdp cho cong nghiép

Nudc cdp cho cdc nganh cong nghiép nhu thuc phdm, dét, giay da,
phim anh, hda ch4t... déu cin dén chét lugng nuée sinh hoat, ddng thoi
con cd nhilng yéu chu riéng vé d9 cing, ham lugng sdt, mangan. Ngoai ra
trong cédc nganh cong nghiép khac, lugng nude dung cho qud trinh lam
ngudi cin tuong ddi nhidu. Yéu ciu chit lugng nude lam ngudi trong cong
nghiép cho d bang 1-5. Nudc cdp cho ndi hai tuy khéng y&u ciu cao vé cac
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Bing 1-4. C4c tac hal do hda chit trong nude gdy ra

Héa chdt Tae hai

Asaen (As) Péc hai cho ngudi, déc hai.cho cic lodi thiy sinh

Clo (Ctg} Cho céc phan dng tao thanh triclometan Ia ch&t ddc hai nguy hi€m.
 Bde hai cho c4 va cée fod thdy sinh :

Canxi (Ca} Tac d§ cing clia nude, gy bam c'én trong éng din, thiét bi,.lém hu

hdng qulin 40. Khéng 18t cho c4 va thoy sinh

Nitd, amoniac
NHa, NHs*

Kich thich qua trinh phl duBng trong hb, Iam ting c&c tap chét bén
trong nuéc. DAc hai cha cic lodi thay sinh

Nitrat (NOg")

Dic hai cho tré em, kich thich qua trinh phi dudng. Lam tang tap chit
trong nudc

Oxy hoa tan (DO)

Nong o9 thdp c6 hai cho ca Thidu Bxy khong khi dua# mui trong nudc

Rydr8sunfua Néng dé cao gy #n mon kim loai. Néng df bing khdng hodc qud thip
H28 ¢b thd tac thanh sunfua, &n mén bétdng
Phenal

Gay mui vi trong nude ulng. Déc hai cho- cdc lodi thiy sinh

Luu huynh {S}

Géy mli khé chiu trong nudc, Déc hai cho cac iodi thay sinh, Tao
axit &n mon béténg. Oxy hdéa sunfua tao sunfat tigu thy Bxy

Luu huynh sunfit

Phan (ng vdi xy hda tan, tidu thu &xy trong nudc

Luu huynh sunfat
(804%7)

Lam cho nude cb tinh &n man kim loai. Khi yém khi tao thanh sunfua.
Lam cho nudec cd vi min

PO4”

Tao didu kidn cho qué trinh phi dudng trong cac ao hd

chi tiéu hoa sinh, vi sinh nhung yéu cau cao vé céc chi tidu héa hoc. Bang
1-6 cho cdc yéu chu ve chdt lugng nudc cdp ndi hoi.

Déi v6i nudc cAp ndi hoi, yéu cau chdt lugng doi héi tiy thudc vao ap
luc lam viéc cia noi hoi va yéu ciu khd nghiem ngat d€ d8 phong kha
néng chay nd, dam bdo an toan cho ngudi va thiét bi, nang cao tufi tho
cia thigt bi (bang 1-6).

3-CNXL
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Béng 1-5. YBu chu chit lugng nudc cho qué trinh Jam ngudi,

Cac chi tidu Lam ngudi mét 1En Lam ngudi nhiBu 1&n
pH 7.2 dén 95 72 dén 95
Axit cacbonic x8m thye, mg/l < 20 <3

D& cing tam thoi, dH 8 dén 15 8 dén 15
06 clng todn phin, dH < 50 < 80
Téng ham Jgng mudi, mg/l < 3000 < 1000
Hop chét clarua, mg/l < 1000 < 1000
54t, mg/l < 10 <10

Mangan, g/l < 015 < 015
Ch4t 19 ling, -mg/l <5 <5

Bdng 1-8. Yéu clu chét ludng nudc cép nbi hdi

Ap sudt ndi hoi, at

Céac chi tidu
13 1% 52 2 158
D56 cdng todn phln, dH < 0 01 < D05 < 0M < 0M
Axit cacbonic, mg/l < 10 < 10 < 5 < 5
Oxy hda tan, mgf < 80 < 80 < 50 < 20 < 20
Dau md, myi <3 < 3 < 3 <1 <1
D& Oxy hda, KM 1
0 Oxy ] O, mo/ Cang thdp cang tdt
Sdt, mg : <30
SiOz, mg/l < 240 < 180 < 72 < 2 < 04




Chuong 2

TONG QUAN VE XU LY NUGC CAP

2.1. CHON NGUON NUGC

Chéat lugng ngudn nudc cd mdt ¥ nghia rdt quan trong cho qua trinh
xt 1y nude, do vay trong nhitng didu kién cho phép, chn chon ngudn nuée
cd chat Jugng t6t nhit d€ cd duge hiéu qua cao trong qua trinh xi 1¥. Bang
2-1 sau day dua ra cdc tiéu chuén d4anh gia chdt lugng ngudn nuée, dua
vao d6 d€ lua chon mdt cong nghé thich hgp cho qua trinh xiu ly

Bing 2-1. Céc chi tidu clénh gi4 chét Iuc-ng ngubn nudc

Chi tiéu R&t tdt Tét - X8u Rat x&u
BOD,, mg/I 075 + 15 15 + 25 25 + 4 > 4
88 vi khudn coliform ' : : :
trung binh/100mI 50 + 100 1005 + 5000 | 5000 + 20000 > 20000
pH 6 + 85 5+ 6 38+ 5 < 38
Clo, mg/l < 50 50 = 250 250 ~ 600 > 800
Flo, mg/l < 15 15 + 30 = 3

Chét lugng ngudn nude quyést dinh day chuydn xu 1¥. Lua chon mét
day chuyén xi ly nuéc phai phit hgp véi ting ngudn nude, vi du thanh
phin, d bdn vé.bén chét cha nd, 86 lugng nude ngudn va d6 tin cay cla
ngudn nudc... Cong nghé xi ly cho ngudn nudc cu thé phai mang tinh kha
thi. Cdc phan tich v& hda hoe, 1y hoe, vi trung hoc ciin thist d€ cé d thong
tin v& ngudn nudc va dé thdy dugce cde didu kién tiép theo. Dua vao hudng
din v& cdc tidu chusin chung, cdc théng s§ can chid ¥ khi chon ngudn nude
bao gdm: )

Noéng dd cén lo ling trong nudc quylé't dinh nhigu dén day chuyén cong
nghé. M6t phain dya vao thdéng s§ nay ngudi’ta quyét dinh cd nén s dung
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qué trinh keo tu tao bong khong, c6 cdng doan ldng khong hay 14 phai ¢
tdt ca cac qua trinh théng thudng.

Ham lugng cacbon hitu co hda tan DOC (Dissolved Orgamic Carbon),
thé tich cAc hat can trong nudc ty 1¢ thuan véi ndng do cde chét mudi c6
trong nude, véi nong do axit humic. N&u DOC cao thi phéi dung cacbon
hoat tinh d& hdp phu DOC hoac cho nhidgu chdt keo tu d€ phd v3 trang
thai 8n dinh cta DOC,

Céc ch&t hifu cd gy ra nhisu loai chédt lo ling trong nudc, tit nhing
phan ti hitu co 1dn nhu céc chdt mubi, protein... cho d&n céc chdt nhé nhu
vi rit, vi trang, tdo... ching thutng gy mau cho nude. Gan day cac chdt
min duge xem nhu ¢ chda cdc chdt doc trihalogenmetan (THM) 1a chét
gay bénh cdp tinh, mén tinh va 4c tinh & trong nudc. \

N&u cdc chdt hitu co nhu phenol, hda chét bao vé& thyc vt hodc chit
tdy rita & ndng do khong cho phép thi phai cd qua trinh oxy hdéa sg bo vi
chiing khong thé bi tdch khéi bing céch x¥ ly théng thudng.

Né&u ham lugng NO,;-, NH," cd “gid tri cao thi phai x ly so bé bing
cdc qua trinh khi nitrat, khit amon hode phai dung phuong phap 6xy hda
nhu qua trinh loc khé.

2.2. NGUYEN TAC CHON CONG NGHE XU LY NUOC

Chon lua cong nghé x{ ly nude phu thudc riat nhidu vao chdt lugng va
Kith thuoc hat-

.5 -4 - - -
10 10 tor? 10 2 0™ 1 10 102 10! 1wt mSJAm
w0 @ 1077 e 10°% g4 102 102 301 X © 102 mim
Bung dich Keo Jo lung I Chét rdn fo fu‘;?g vd néi
K&7 fua )
how hoc Tackh co hoc
fehrat vocod

Trao déi khi”

Ldng frong - tuyéh ndi o

, loc - siéu loc
keo fu hoa hoc -

(chat vBea)

Gxy hog sink hoc
(chd? hue co)

Hinh 2-1, Phudng 4n lya chon qua tinh xJ ly dya vao
kich thudc hat- cin cd trong nude.
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dac trung cia ngudn nudc thd, yéu chu chdt lugng nude clp va cdng suit
tram nudc cdp cin xit 1y, Hau hét cac chit b&n trong nude ¢ kich thuse
hat ti milimet dén nanomet ho#c nhéd hon. Cdc hat ¢d kich thuée nhd hon
duge goi 1a hat keo (10 + 10% mm). Hé keo gbm cdc khodng chét cdc
chdt keo phi du ké&t hgp dit vi tring, tdo virut, polyme sinh hoc va cdc
phéan t lon. Cac hat ¢6 kich thuéc nhd hon 10 mm 13 cdc chét hoa tan
gdm cd ion, cdc phén ti v6 co don gidn va cdc t8 hgp. Hinh 2-1 dua ra

phueng 4n luya chon qud trinh xi ly dua vao kich thude hat.

Dé cd duge cdc thong s6 chinh xdc v& chét lugng va dac trung ngudn
nude, ngudi ta s dung cdc phuong phép phan tich khdc nhau d& phan tich
cac ¢8 hat trong nude. Bang 2-2 dua ra cac phuong phdp phan tich kich
thudc hat cin trong nudc dé€ ¢d duge nhitng théng s6 nhim déanh gis so bo

trade khi lya chon cong nghe x ly.

Chét lugng clia ngudn nudc thay d6i theo vi tri va thdi gian, tir ché
nay dén ché khdc va tit mia nay qua mia khéaec, do vay céng nghé xu ly
nuée va qui trinh vén hanh cing phai thay déi dya vao tinh chit ly, hda,
sinh cia nudec thd. Trong mét ngudn nubc ngudi ta c§ gang gilt chat lugng

nudc dua vao xU 1y khéng thay d6i theo mia, bing cdc qua trinh xi Iy sa

ba,
Biéng 2-2. Céc phudng phip phén tich kich thude hat trong nudc
K¢ thuft Phudng phap théng thudng | Kich thudc Thing s6 Thong s8
tudng ing kich thude phén b&
Ky thuét - Kinh hién vi 1 dén 100 xm Tiét dign,
quét ting ving - Kinh hién vi 0,001 dén 5 um dudng 86 hat
dign kinh, dign tich
bB mat
Ky thust - Phudng phép counter |08 dogg 00 M| The tieh,
, m . .
quét déng - Phudng phép Hiac 1000“; m digén tich be 86 hat
-Phudng phép Royso . mat
Sang - Sang day > 40 um budng kinh Trong lugng
- Vi sang 5 dén 40 um sang
Ky thut . - OBng hat 1 dén 6 um Dudng kinh
ing - May do d4 ling quang hgc| 1 dén 6 xm theo Stokes
- Léng thing bing 1d8n 6 um
- Ly tam 0,05 dén 5 um
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dac trung cia ngudn nudc tho, yéu céu chit lugng nudc cdp va cong sudt
tram nudc cdp can xi 1¥. HAu hét cdc chdt bdn trong nudc cd kich thude
hat ti milimet dén nanomet hoié nhé hon. Cédc hat cé kich thudc nhé hon
duge goi 1a hat keo (10 + 10% mm). Hé keo gdm cic khodng chét cac
chdt keo phii du két hgp d&t vi trung, tdc virut, polyme sinh hoc va cdc
phan tit lén. Cac hat ¢6 kich thuée nhé hon 10 mm la cac chit hoa tan
gdm co ion, cdc phan ti vé6 co don gidn va cdc té hgp. Hinh 2-1 dua ra
phuong dn lya chon qua trinh x¥ ly dua vao kich thuée hat.

D& o6 duge cac théng s6 chinh xdc v& chdt lugng va dédc trung ngudn
nudc, ngudi ta st dung cdc phuong phép phéan tich khdc nhau d€ phan tich
cdc co hat trong nudc. Bang 2-2 dua ra céc phuong phap phén tich kich
thudc hat can trong nudc dé ¢é duge nhitng thong s6 nham dénh gia so bo
trudce khi lua chon cong nghé xi 1y,

Chit lugng cia ngudn nuéc thay déi theo vi tri va thoi gian, tit ché
nay dén ché khéc va t mua nay qua mia khée, do vay cong nghé xtt ly
nudc va qud trinh van hanh cing phai thay d8i dya vao tinh chit 1y, hoa,
sinh clia nudc tho. Trong mdt ngudn nude ngudi ta cd ging gilt chit lugng
nuédc dua vao xit Iy khong thay déi theo mua, bang cdc qua trinh xi ¥ so
bo.

Bing 2-2. Chc phudng phap phén tleh kich thudc hat trong nudc

Ky thuét Phudng phap théng thudng | Kich thudc Théng s8 Théng s8
tucng ung kich thude phén b
Ky thuét - Kinh hiéis vi 1 dén 100 um Tidt chén,
quét ting ving - Kinh hién vi 0,001 dén 5 um dudng S8 hat
L]
dign td kinh, dién tich
D& mat
Ky thuft . Phudng phép counter 05 doég 00 um|  Thg tich,
. W ¢#m . ¢
quét ddng - Phudng ph4p Hiac 1000 zm dién tich bd S8 hat
-Phucong phap Royso . mét
Sang - Sang day > 40 um Pudng kinh Trong Iugng
- Vi sang 5 dén 40 xm sang
Ky thust - Bng not 1 dén 6 um Pudng kinh
I4ng - May do d& ling quang hoc| 1 dén B pm theo Stokes
- Léng thang bing 1dén & um
- Ly t8m 0,05 dén 5 um
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Lua chon c6ng nghé xtt Iy nudc trudc hét dugc tién hanh trong phong
thi nghiém d€ tim ra cdc théng s6 tdi uu va hda chét si dung, ligu lugng
s dung, chit xic tdc, d6 pH... Sau d6 dé dénh gis cae théng s6 thist ke
va cdc didu kién van hanh t8i wu, thit nghiém cong nghé trén ma hinh thye
nghiém la cin thigt. Tuy nhién, cic cdng viée ndi trén cin d&n nhidu thyi
gian, déc bist khi ¢6 xi 1§ vi sinh. '

Céc véin d& cin duge d& cap dén khi thist k& qua trinh xd 1y nudc bao
gom: chét lugng nude ths, yéu clu va tidu chudn ciia nudc sau xt 1¥. Dua
vao céc s liéu da cd, so sdnh chat lugng nude tho va nude sau xi ly dé
quy€t dinh cin tdch gi ra khéi nuéc, chon céc théng s8 chinh v& ch&t hugng
nude va dua ra k§ thudt xi 1y cu thé, chon hdéa chat va ligu lugng hda chét
cén ding, tdi vu hda cdc didu kién van hanh cho tiing budc & ly va sép
x€p cdc bude xi ly cho that hop ly.

Bang 2-3 cho phan loai nwéc the va qua trinh xi& 1§ kém theo. Bang
2-4 trinh bay hiéu su4t tach cta céc quéd trinh xu ly.

Béng 2-4. Hidu sufit ¢c6 thé dat dudc cua cac qué trinh st 1y théng dung.

R Qua trinh | tam | Keo ty Ling | Loc cat
Thang s§ ~—__ xily| thoing |tao béng | Loc c&t | naanh chdm | Clo héa
DO B ¥ o ) - - N
Cco, + 4+ 0 0 + + o+ +
Gidm d$ dyc 0 ++ + + ++ 4+ |+ + 4+ 0
Giam d§ mau o + + + + ++ + +
Khd mii vi + 4 + + + + ¥+ +
khﬁtrfng 0 + + o+ + + +H++ [+ 4+t
Khil sét, mangan ++ o+ + SRR ar S [ 0
Khi tap ch&t hiu cd + + ++ NI I I
Ghi chi :
++4+ ; thch triet aé + : tach mot phin
+++ : thch At tot 0 : khéng tach dugg
++  : thch t61 nhung khong hét —: anh hudng ngudc lai
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2.3. CAC QUA TRINH XU LY SO BO

2.3.1. X ly so bdé trong hd chira nudéc bé mat

Truéce khi ddn nude vao day chuydn xt 1y, ngudi ta luvu nudc mot thoi
gian dai trong hd chda v8i muc dich:

- tao qua trinh lang tu do cua cdc hat bui va cdec kim loai ning cé
ndng dé cao trong nudc thd khéng tach duge bang qud trinh keo tu nhu
céban, niken, xyanua (CN), chi, cadimi va cdac kim loai doc hai khdc ciing
duge ling xuéng diy.

- xdc tién qua trinh lam sach tu nhién dé tach dugce phan 16n cde chat
hitu c¢o c¢d kich thudec nhd va céc tap chét vd co.

- ¢6 thé diung bién phap trac ddi khi nhan tao dé tang ham lugng oxy
hoa tan trong nudc.

- xu 1y sa bé vdi dich v6i d&€ duy tri doé cdng cda nudc tu 8,5 dén
9,0°D. :

Tdm lai, nhit cdc qua trinh hda, 1y, sinh hoc tu nhién xAy ra trong hd
nén chdt lugng nudc hd trd nén tot hon ngudn nudc dd dua vao hd. Nho
b8 sung qua trinh nhan tao hén ndng dé tdo thdp, 46 cing va ndng do kim
loai déc hai giam di, két qua 12 gidm di r4t nhidu chi phi cho giai doan tiép
theo.

2.3.1.1. Khir vi khuiin, virut nhir cdc qud trinh tw nhién trong cdc hé chiia
niede .

Céc qua trinh ty nhién x4y ra trong hd chda nuéc ed thé lam gidm di
dang k€ lugng vi sinh vat gay bénh trong nudc, vi nude khdng phai 12 moi
trudng tét cho su phat trién ctia vi khudn, vi rit gy bénh nhu & trong
ngudi va déng vit do nhitng didu kién khéng thuan l¢i sau:

- ndng do6 cac ch&t dinh dudng chn thiét cho vi khuéin & trong nudc
rdt thdp.

- nhiét d6 cha nude nhd hon 37°C nén t6e do sinh san ciia vi khén, vi
rit rdt chim. '

- cédc dong vat nguyén sinh, ndm trong nudc thudng la ké thh cia vi
khuén, vi rat.
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- tia cyc tim cua dnh siang mat trdi tidu diét vi khu#n & l6p nudc
bé mat.

- vi khu#n, vi rit thudng bi lang cung véi cac hat ecin trong nudc.

- cde chit vd co, cac chit ddc trong nude cd th& hty hoai vi khufn, df
pH khong thich hgp cho vi khuén. '

S& lugng vi khufin, vi rat trong mot don vi thé tich nudc & mét didn
kién nhit dinh va theo mét thdi gian nhit dinh sé giam di theo dinh luat
Chick:

dn
dt
trong dd:
n - s6 lugng vi khuén, vi rat;
t - thoi gian, ngay dém;
« - hé s6 t6c do, (ngay dem)™.
Tich phan phuong trinh trén tit t = 0 dén t =t ta duge:

n
n, = ne™, = = e =R

1
n
trong do:
n, - s6 lugng vi khu&n vi rit trong 1 lit nuéc d thoi di€m t = 0

n, - s6 luqng vi khudn vi rit trong 1 lit nudc & thai difmt =t
R - hé sd giam s8 lugng vi khuén, virut.

Gi4 tri « phu thudc vao cac y&u t8 sau:

- sy cé mat cua cac loai cd hai cho vi khufn, vi rGt trong nudc;

- nhiét d¢ cGa nude, do mic d6 sinh san cta vi khudn, vi rit phu
thudc vao nhiét do cua nude, nhiét d6 cao ching d& dang sinh san han, tht
nhién & mdt gidi han nhigt dd nao dd;

- loai vi khudn, vi rat;

- sy tdn tai v ham lugng cac chét dinh duéng cho vi khudn va cac

1031 cd hai cho chung,

- ndng 40 can lo hmg dé hép thy tia cyc tim gay hai cho vi khudn, vi rit;
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- ham lugng mu6i, d6 pH va cdc chdt doc hai trong nudc d6i véi vi
khudn vi rif,

Thi du, gia tri @ nhé nhdt d6i vdi loai vi khuin E.coli trong nudc song
Ranh (CHLB Duc) la 0,3 (ngay dém)t. Trong thuc t&, nhing hi€u bi&t ve
gid tri a cdn bi han ché, dac biet d6i voi cde vi khufn vi rit gay bénh. Gia
tri cha @ d81 véi cac vi tring ta cholerae, vi tring thuong han salmonella
va virut polio di tim ra dugc bang thuc nghiém, cho & bang 2-5.

Bing 2-6. Gid tri @ cho mét s8 lodi vi khudn vi rat gdy bénh

Lodi vi khudin, vi rat Nhigt d e, {ngdy dém)’
Vi tring t4 cholerae 10 dén 18°C 10
Vi tring thudng han salmanella 10 dén 21°C 10
. %°C .04
Virut pelio 570 - ‘ 01

2.3.1.2. Ngin ngira suw phdl trién coa tdo

D€ ngan ngita su phat trién cda tdo trong cde ngudn nude, cd thé si
dung cdc phuong phdp sau day:

a. St dung hoa chit d€ tiéu diét tdo

Ngudi ta c6 thé ding cdc héa chdt nhu ddng sunfat CuS0,, ndng do
0,1 dén 10 mg/l; nhitng hop chédt cia clo, nbng dé tir 6,3 d&én 1,0 mg)l;

- natri sunfat; chdt diét cd 2,4 D... Khi dua céc loai héa chit trén vao

nufe, tao s& bi huay diét va lang xufng day hd chéa. Tuy nhién, dua hoa
chdt, dac biét 14 cic hda ch&t bdo vé thuc vét vao cdc hd chia nuéde
dung d€ san xudt nudc sinh hoat v&i muc dich diét tdo khong phai 1a
bién phap téi wu.

b. Gidm cde chdt dinh dudng cho téo trong nitde

Céc chédt dinh dudng nhu nitd,I photphat trong nuéc cé thé duge gidm
b6t béng cdch ngén ngita viéc thai nuéc thai sinh hoat, chét thai cia ngudi
va dong vat ciing nhu cdc chét thai cong nghiép ¢ chita NH,*, NO,,, PO,
vao ngudn nudc ... Hoidc trude khi thai cde ngudn nude dd vao hd phai thuc
hién xi 1y tach ching ra khéi nudc thai. Cé thé dp dung cdc phuong phéap
tach chdt dinh dudng ra khoéi ngudn nudc thai nhy sau:
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- x1t Iy sinh hda k&t hop vi khit NO;~ trong diéu kién yém khi;
- clo héa, nang cao dé pH hoac lam thodng khi;

- téch photphat ra khdi nudc bing céch két taa vai Fe¥', AP* hose
Ca{OH), nhu sau: :

Fe** + PO,* - FePO,
AP + PO -~ AIPO,
3Ca(OH), + 2P0O,>" - Ca,(PO,), + 60H"

O cac do sau khac nhau, ham ldgng cdc chédt dinh dudng cling khdc
nhau, mot s§ s8 liéu v& ham lugng chit dinh dudng trong nudc theo db sau
cho trong bang 2-6. '

Biéng 2-6. Ham lugng cac chat dinh dudng & cée dd siu khéc nhau
(mol/m2nim} theo Vollenweider, 1968

Chidu séu hd T& trong cao nhit cho phép Téi trong nguy hidm
chia, m
N P N P
5 10 007 20 013
10 15 (VA1 30 0,20
50 40 0,25 80 0,50

¢. Gidm cudng dé dnh sing tdi ho chia

Bién phap nay tuy khd thuc hién nhung trong thuc t& néu cd thé thuc
hién dudc ciing cin thiét 4p dung. Cudng 46 anh sdng xuyén qua nudc tinh
theo phuong trinh sau:

I =12
trong do:

I, - cuting d¢ dnh sing t6i b¥ mit nudc;

I - cuong do anh sang d do sdu d, m;

z - hé& s6 hdp phu 4anh sang cda nuée. Hé s6 z phu thudc vao do duc
cla nuéde. :

Nhu vay, mudn giam duge lugng dnh sdng hdp phu vao nude cain tang
d6 sAu hodc gidm hé s6 hdp phu dnh sédng cia nuéc bang cich gidm d¢ dyc
clia nudc. Trong thyc t& & dé sau lén hon 10 m c¢6 kha nang han ché& rét
nhidu sy phat tri€n cta rong tdo. Hinh 2-2 mo t4 sy phan tAng cGa nude
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trong hd chia va qua trinh quang hop theo chi®u séu ctia nudc.

Ii™ trong cua pudc BE mdt nube

-
-

a Cudng 96 onh sang

Téhy epilimnion

Idng mesofimnion Qua trink quang hep

Két thic qud frink
quartg hap

[
|
|
r
|
[
|
|
|
|
|
_Chiély séu hé chia

Téng hypolimnion Qué frink phdnhuy

. v ;Y 2; " -
’ ° ’ b) Qua lrinh quang hop ftheo
a) Su phan ting chiéi sdu hd chda

Hinh z-2. Sy phin thng cla nudc va qué trinh quang hop
: theo chibu séu 1dp nude

2.3.2. Qua trinh 6xy héa so bd

Trong mét s6 trudng hop, qua trinh 0xy hda so bo cd tdac dung nang
cao higdu sudt cta céc qué trinh ti6p theo nhu khi phenol ma trong qu4
trinh keo tu khong the€ khir duge; tang hiéu suéit tach trong qu4 trinh tisp
theo, gidm s6 lugng tdo trong nude, tranh phé v& trang thai loc sém do tao
diatom; tang ham lugng tich t§ can ban trong oot loc; tang cudng do6 trong
qud trinh keo tu tao bong vai cdc tap ch&t nhu d4t, vi trung, tdo, chft min
humic, tang ch4t lugng nuée loc. '

Trong x& Iy nudc ubng hién nay, thudng ngudi ta dung 6zén-1a ch4t
6xy hda cho qu4 trinh 6xy hda so bé vi khi nuéec thé chia cdc chat hitu cd,
néu ding clo s& din dén sy két hop véi cdc chdt hitu co tao thanh cic
hydrocacbon clorua, céac chét nay rdt cd hai cho séc khde nhu cac dang
clorofooc khac nhau va cée chdt hitu cg khong bay hoi. Ngudi ta thay rang
viée tdch cdc chft mun con dé hon téich csc hgp chét do clo va chdt mun
tao nén. Ngay nay, trén th& gisi ¢d r&t nhidu nha may xi Iy nuéc diung
6z6n cho qua trinh 6xy héa so bé. .

Do déc tinh 6xy hoa #ua 6z6n rit manh né&n trong xi ly nudc 6z6n
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"y 5G
4r - @zéﬂhoas

Clo hoa so bd

Ludng bin trong aude rva , kg lh
Ly

2 4 6

Thdi gian rua <ot loc , A

Hinh 2-3. So sanh téc dung cua 6z8n va cio wong xud ly nude

duge ding nhidu vdi muc dich: khi trung, éxy hda sit va mangan, loai bo
cdc loai tao, oxy hda cdc chdt hitu co nhu phenol, cdc chit tdy ria va cde
hda chit bao vé thuc vAt, 6xy hda cdc ch4t hitu co hoa tan, 6xy hda cédc
chdt vb ca nhu sunfua, nitrit, xyanua, tach d6 duc va cdc chit ridn 1o ling,
xi1 ly b2 mat loc (6xy hda trén c4t than va than hoat tinh). Oz6n cdon cd
tac dung lam chédt tr¢ keo tu d€ pha vd trang thai 6n dinh cta hé keo.
Ozon cdon dung lam chét trg loc d& ting qua trinh keo tu tao bong trong
loc tao bdng. S dung 6z6n thi lugng bdn tich tu duge nhitu hon trong cot
loc so v6i dung clo. Thong thudng ngudi ta chi st dung clo d€ khu trung
khi d& tach hét cdc chdt hitu co. Hinh 2-3 trinh bay so sanh téc dung cia
6z6m va clo trong qué trinh xit I¥ nude.

2.4. XU LY NUOC NGAM

2.4.1. Thanh phan nuéc ngam

Thanh phin chdt lugng cia nudc nghm phu thudc vao ngudn gdc cua
nudc nghm, cfu tric dia ting cla khu vyc va chi®u siu dia tdng noi khai
théc nube. O cée khu vie duge bae vé tét, it cd ngudn thai gy nhiém bs}n,
nuéc ngAm ndi chung duge dam bao v® mat vé sinh va cd chit lugng kha
&n dinh. Ngudi ta chia nuéc nghm ra lam hai loai khdc nhau:
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a. Nufdc ngam higu khi (e oxy)

Thong thudng nudc c6 6xy cd chat lugng tét, o trudng hgp khong cin
xu Iy ma cd thé cdp truc ti€p cho ngudi tidu thy. Trong nudc co oxy =&
khong ¢d céc chat kh& nhu H,S, CH,, NH,*

b. Nudc nghm y&m khi (khéng cd_bxy)

Trong qua trinh nudc thim qua cdc tang d4t d4, oxy bi tieu thu. Khi
lugng 6xy hoa tan trong nudc bi tiéu thu hé&t, cdc chdt hda tan nhu Fe?*,
Mn?* sé duge tao thanh. Mat khac cdc qud trinh khi NO,” - NH,*; 80,2
- H,8; CO, - CH, cing xay ra.

1, Ion canxi Ca®* trong nudée ngam

Nudc ngam cd thé chia Ca?* vai nong do cao. Trong dit thudng chia
nhig¢u CO, do cdc qud trinh trao d6i chdt cta ré cay va cdc quéd trinh thay
phén cdc tap chdt hitu co nhé vi sinh vat tao ra khi CO,, khi CO, hoa tan
trong nudc mua theo phan ng sau:

CO, + H,0 —— H,CO,

Axit y&u s& thdm sdu xuéng d4t va hoa tan canxi cacbonat tao ra ion
CaZt: )

H,CO, + CaC0O; —s Ca(HCOy),—» Ca?* + 2HCO,"
2. Ion magie Mg?" trong nudc ngam

Ngudn géc cia cdc ion Mg? trong nuéc nghm chié y&u tit cdc mudi
magie silicat va CaMg(CO,),, ching hda tan cham trong nude chda khi
cacbonic CO,. Sy ¢d mit cia Ca?t va Mg2+ tao nén dé cing cha nuéde.

3. Ion natri Na* trong nudc ngém

Sy hinh thanh cta Na* trong nude chéi y&u theo phuang trinh phan
dng sau:

2NaAlSi;0; +1 10H,0 —« ALSi,(OH), + 2Na* + 4H,8i0,

Na* cling cd th€ c6 ngudn gbc ti NaCl, Na,S80, 1a nhffng mudi cé do
hoa tan 1én trong nudc bién.

4. Ion Fe® trong nuéc ngam

Cac jon Fe?* tif cdc 16p dat d4 duge hoa tan trong nudc trong digu kién
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y&m khi nhu sau;

vi sinh vt

4Fe(OH), + 8H' ————— 4Fe?* + o2 + 10H,0

Khi khéng bj vi sinh vat tigu thu cho cdc qué trinh 6xy héa cdc chat
hitu co trong dft (hgp chét humic), sit héa tri ba Fe(OH); s& bi khi thanh
sit hda tri hai Fe?".

5, Ion mangan Mn?* trong nude ngam

Céc ion mangan Mn?* cling dugc hda tan trong nudc tif cdc tAng dit
da & didu kién yém khi nhu sau:

vi sinh vt

6MnO, + 12H* Mn?* + 30, + 6H,0
6. Ion amén NH,* trong nudc nghm

Cée ion amon NH,* ¢d trong nudc ngdm cd ngubn gic tit cdc chat thai
ran va nudc thai sinh hoat, nuéc thai céng nghiép, chdt thai chan nusi,
phal_l bdn hda hoc va trong qua trinh van déng cta nito.

7. Ion bicacbonat HCO,”

Cac ion bicacbonat HCO, duge tao ra trong nuéc nhd qud trinh hoa
tan cia da véi khi cd mat khi cacbonic CO,:

CaCO, + CO, + H,0
8. Ion sunfat SO

Ca?* + 2HCO,

Céc ion sunfat cé ngudn gdc tit musi CaS0,.7H,0 hoac do qué trinh
oxy héa FeS, trong digu kién &m véi su ¢ mat cia 0, hhu sau:

2FeS, + 2H,0 + 70,—— 2Fe?* + 480,% + 4H*
9. Céc ion clorue CI”

Céc ion clorua CI” ¢d ngudn géc ti qud trinh phan ly mudi NaCl hoic
nufe thii sinh hoat,

Tém lai, trong nudc nghm cd chia cde anion va cdc cation chd yéu la
Na*, Ca?*, Mg?*, Fe?*, NH,* va céc anion chii y&u 1a HCO,,, 80,7, Cr.

Didu quan trong cin cht y 13 téng duong lugng cla céc cation b&ng tdng
dudng lugng cda cac anion.
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2.4.2. Cac chat khi hda tan trong nudc ngam

2.4.2.1. Khi O, hda tan trong nudc ngim

Dua vao ndng d6 cda oxy trong nudc ngim cd thé chia nudc ngim
thanh hai nhdm: -

a. Nudc y&m khi:

Trong qué trinh loc qua cac ting dat d4, 6xy trong nudc bi tiéu thuy,
khi lugng oxy bi tiéu thu hét, cdc chdt hoa tan nhu Fe2*, Mn? sé& duge tao
thanh. Hon nifa, cing xdy ra cdc qué trinh khit sau: NO,” - NH,*; 3042_
-» H,8 va CO, > CH, ...

b. Nudc du lugng 6xy hoa tan:

Trong nudc cd 6xy sé khong cd cdc chdt khit nhu NH,*, H,8, CH,...
thutng khi nudc ed du lugng O, sé cd chat lugng t6t.

2.4.2.2. Khi hy. 6 sunfua H,S hba tan trong nidc ngim

Khi hydré sunfua.dugc tao ra trong didu kién yém khi tir ion sunfua
- véi sy ¢d mat cia vi khudn :

vi khuén
280, + 14H* + 8¢

2H,S + 2H,0 + 60H"

2.4.2.3, Khi metan CH, va khi cachonic co,

Metan va khi cacbonic duge tao thanh trong diBu kién y&m khi tit cic
hgp chét humic vdi sy tham gia cia vi khuén:

4C H,;0,, + 2H,0 21C0O, + 19CH,
Cd nhing ngubﬁ nudc ngim chyda tdi 40 mg CH,/A.

Noéng d6 cdc tap chét chda trong nuéc ngdm phu thude vao vi tri dia
Iy cia ngudn nudc, thanh phin cdc ting ddt da trong khu vyc, dé hda tan
cla cdc tap chdt trong nude, sy cd mit cha cdc chét dé bi phan hiy bang
sinh hda trong dat da.

Nuéc ngiim cing cd thé bi nhidm bin do cédc tdc dong cia con ngudi
nhu phan bdn, chit thai hda hoc, nudc thai sinh hoat va cong nghigép, hda
chét bido vé thue vit... Cdc ngudbn nudc thuong chia ham lugng 1on cac
ch&t b&n hitu co NH,*, PO ciing nhu cac loai vi sinh vat gay bénh. Xu
Iy nude ngAm nhifm béin 13 co6ng viéc kha khd khin d€ dat cde chi tisu
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chit lugng nuée cho sinh hoat. Do vay cac khu vuc khai théc nude ngam

cép cho sinh hoat va cong nghiép cin dude bao vé cén than,tranh bi nhlém
b&n ngudn nude.

D& bio v& ngudn nudc nghm cin khoanh ving khu vyc bao vé va quan
Iy t6t cde ngudn thai & khu vye xung quanh.

2.4.3. Lam sach nuéc ngam

Trudng hop khi nudc ngim cd da oxy, cd thé st dung truc tiép khong
can xt ly. Tuy nhién, vén d& lam m&m nudc, didu chinh d6 pH va khi
trung van rdt can thist. Mo hinh don gian cia qus trinh xi ly nuéc nghm
dugc thé hién & hinh 2-4 dudi day.

. _ ' ¢
oieng _ 1 Ca(0H) 1 ¢k
Chinh Clo hoa Bé" chua
- pH an fodn nudc sach

Hinh 2-4. M8 hinh don gian xd Iy nude ngdm

Néu nudc ngam khong cd du 6xy hda tan thi céc hop chdt st (ID),
mangan (II}), amén NH,* va H,S ¢d thé xudt hién. Trong trudng hop do
- viée chn trao d8i khi va sau d6 la qu4 trinh loc trd nén rdt cin thiét.

Trong qua trinh trao d6i khi sé xdy ra sy nhan 6xy, tach CH,, H,S va
khit CO,. Trong qua trinh loc ti€p theo, cdc ion s4t va mangan (ID) sé bi
6xy hoa tach ra, déng théi mot ligng nhé amoniae (1,5 mg/l) ¢6 thé duge
6xy hda thanh nitrat bing qua trinh sinh hoe. Can nh4n manh ring, trong
cdc trudng hop nay, loc duge coi 14 mét thist bi phan dng trong d6 cdc qud
trinh héa hoc va sinh hoe x4y ra. Viée didu chinh d8 pH sau loc cing rit
c@n thiét. Hda chit st dung dé digu chinh pH sau loc 1a Ca(OH),, NaOH
hodc Na,CO,, tiy thude vao ting loai nuée ngdm d&€ phi hgp véi cdc qua
trinh ndi trén. Hinh 2-5 mé t4 vai so dd xt Iy nuéc ngdm phic tap hon.

Trong m¢t s8 trudng hop, thdi gian luu cta loc khong du d&€ khi st
(I} két hop véi 6xy tao thanh sit (III), giai phap d& ra 1a dung dung dich
chat ﬁxy héa khit d€ 6xy hda sét nhu clo, kali permanganat 6zbn.
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Giéng
- Cal( OH )
U DT S
Giéng cl,
Ca (lOH) }
@__, ! 2 ! 3 - —_‘ 5 -
Giéng

Hinh 2-5. Céc so dd xi Iy mudc nglm cé lam thoing va loc
1 Lam thoang; 2. Loc c4t nhanh; 3. Didu chinh pH; 4. Clo héa; 5. B& chda nudc sach

‘Tsch mangan doi khi cing 1a mot vén de, phuong 4n t6t nhat la tang
pH 1&n dén 8,3 trudc khi loc, vi & disu kién dd mangan cd th€ bj khit véi
oxy. )

D& tach ham lugng 16n amon (16n hon 1 mg/l}, ngudi ta st dung
phuong phap loc khé. Amoniac cin duge 6xy hda hoan toan thanh nitrat
nén cin mét lugng 6xy khi 16n va lugng 6xy dé khéng e¢d di trong qué
trinh lgc cat nhanh ki€u loc udt. Loc khé ciing c6 th® duge st dung cd hisu
qua d€ tach st va mangan, k€ ca khi ndng d6 amon trong nudc thédp. Loc
khé cd nhuge di€m la vAn hanh khé khan hon loc nhanh cat wat, do qué
trinh rda nguge chidu phite tap hon va nang lugng tiéu hao ciing 16n hon.

2.4.4. Vi du céc phuong phap két hop xur Iy nude

Kha néng xi Iy nudc. ngdm bing cdc qud trinh khac nhau dugc mé t4
trong hinh 2-6 dudi day.

Nhu vay, tay theo chét lugng ngudn nude, ¢ thé st dung cdc phuong
an khdac nhau d€ xit Iy nudc nghm dat chit lugng mong muén cho ngudi
tidu dung.

Hinh 2-7 trinh bay so db khéi cong nghé x{ ¥ nudc ngdm & thanh phé
Bergen op Zoom (Hi Lan).

" Hinh 2-8 trinh bay mot mat c4t cong trinh x Iy nudc ngdm khae.
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Lam thodng

Loc khd Fe?*, Mn2*

|

On dinh Ioé

\MH

=

Sn dinh digu

Tac béng va lEng

Khd tring, én dinh

SJ dung

Ling

—

Hinh 2-8. Cdc khd ndng i ly nude ngam

21 gidng s8u 60 m

l

Lam thodng bing

!

Loc cét nhanh

l

Lam thoéng blng

—

950 m¥/h

200 m3/h

» Oxy héa

18 gifng siu 110 m

!

Lam tho&ng bing

!

Lgc caAt nhanh

Y

Lam thoang. biing

_NH4+

‘___I

B& chia nude trong
2600 m*®

'

Bdm [8n thap nudc 1250

m%h

!

Hip thy

- Tach H2S, COa2
- Nhén Op

- Oxy hoa Fe?¥
24

- Tich Fe, Mn

- Oxy h6a NH4*
NGz~ [iDga”
- Nhén thém Op

- {trinh &p suft
am)

- On dinh khi ligng nudc tidu thy
- Tang d& tin cdy cid nudc

- On dinh ligng nudc cfp
Duy tri ép suft hé théng

bai nude trong thanh
ph& 300 m®

Phan phéi tidu
thiy

Hinh 2-7, Cong ngh® xi iy nudc ngim & thanh ph§ Bergsn op Zoom (Ha Lan)
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Hinh 2-9 mé6 ta sg db céng nghe day chuyén xi 1¥ nudc ngdm 4 nha
méy nude Schijf (Ha Lan) va bang 2-8 cho ¢hc thong sf chit lugng nudc
sau khi dd = 1y 4 nha mdy nuée nay.

12 giéng (110 - 150 m) 18000 m?/h
- Didu chinh uu ludng
600 - 9000 - 1200 - 1500 m/h
y
Lam thodng
r
Bon hd u Khufly je————— 120 mg/l NaOH
Tao béng - Thdi gian Wu 17 phit
Ling
20 mg/l HCI g€ chiph d6 pH
B8 ¥#ng bin Lgc nhanh - 1500 mh (v = 6 mM; F =

F
Lam thodéng bing
thdc nudc

i

B chia nudc sach

Tram bom Bn cao

2100 m®

— 2800 m%h

H

= 56 m

Hinh 2.9. C8ng nghé xJ Iy nudc cdp thanh ph8 Schijf (HA Lan)

250 m?)
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Bing 2-8. Ch4t lugng nudc sau xU Iy & nhia méy nudc Schijf (Ha Lan)

Géo théng sd hoa Iy | Nudc: thd ””fg ;a“ Céc thang s8 héa Iy | Nude thé N”fg l“;a”
Nhigt dg, °C it 1l " 8i0,, mg/l 25 20
D6 mau, mg Pt/ 55 14 H,S, mg/l + a
’ Mui + . NH,*,.mgh 095 < 01
Do din dign, u$ 4B0 489 NH,* hdu cd, mg/l <01 < 01
pH 7,0 748 Fe2*, mgi 85 0,03
KMnO, cho 6xy an 28 Mn, mg/ 012 ]
héa, mg/l
Cr, mgl 05 54,5 Ca?*, mg/ 985 465
NO,". mg/l o - 0 MgZ*, mgs 49 45
NO4 ™ mg/! <05 25 Na*t, mg/! 76 625
$0,2". mgh 133 138 K*, mg/l 32 32
HCO,", mg/ ar 244 NHCO,, mg/l ] 08
CO, 4 do, mgil 55 L O, t do, mg/l 0 -
CO,%", mgf 0 ] D& cdng toan phin, 50 76
mg/l :
PO, mgA ) 04 D6 clng ks | s
bicacbonat, mg/
Chét rdn haa tan 360 345
taan phin, mg/

2.5, XU LY NUGC BE MAT
Thanh phan va chdt lugng nubc bé mat phu thude vio chat luong cia
ngudn nudc, mdi trudng ty nhién, ban chét cua nube thai va chat thai vao
ngudn nude... Cde ti:dng s6 chinh cin quan tAm dén nudc bé mat bao gdom:
chét lugng vé mat vi tring hoc, chit lugng, thanh phan huyén phu va dé
pH. Chit hitu co (do miau), ham lugng sét, mangan...
Dai véi nude éﬁng gubi, & thugng ngudn sach hon so vdi noi dong dan
_ cd. Trong trudng hop nudc rit sach vin phai khit tring bang clo. Nudc be
mat cin cd di thdi gian luu d€ ldng cdc chét v6 co va cdc chdt mun, lam
trong nudc.



Céc x¥ 1y s6 bo d6i véi nuéc be mat rdt quan trong. HO nhéan tao dée
tang thoi gian luu cia nude thé va cdc qud trinh lam sach ty nhién xay ra
trong d¢ hoac Idy nudc bd mat loc qua mot 16p d&t cat clla miat ddt bang
cdch dao nhidu giéng gin séng cd chidu sau bing chidu sau long sdng va
céch song chitng 30 dén 50 m. Do qué.trinh ngdm ti séng vio giéng nén
chét lugng nude giéng t6t hon nhidu. Sit dung qua trinh loc thé. Néu nudc
6 nhidu rong tao thi nhét thist phai xit Iy rong tdo truée khi cho vao xu
5.

Cd thé cho bot cacbon hoat tinh trudc qua trinh ldng loc cdt nhanh dé
khi mui vi.

Cong nghe xit Iy nuéc bé mat thay d6i theo thdi gian vi chdt lugng
nudc bé mit thuong thay ddi theo mia va nhu cau nudc sinh hoat ciing
thay déi theo thai gian.

Cac kha nang xd Iy nude bé mat dude trinh bay trén hinh 2-10 va cac
trudng hop thuong dung 13 loc nghm qua dét, vi loc khit tdo, 6z6n hda va
loc, khit trung. Véi nudc hd sach cé thé chi can keo tu tao bdng, loc va
khi trung. V@i nude song thuong cho lang loc qua dat, dxy héa bang 6zon,
loc qua than hoat tinh va khi tring. Véi nudc song binh thudng thi oxy
hda so b6, keo ty, tao bong, ling, loc qua than hoat tinh va khu trung.

Vi sang Oxy h6a  ~—— Ling 50 b8 . aloc ngdm qua dét
{ {clo héa cao) l lpc chan

| l

Oxy héa Tao bang Ling (khd rdn, Gxy hoéa
béng Clz, Oa va ling lam mémj '

—

Loc CAt chdm — O dith — . w SU dung

Hinh 2-10. Cdc kha ning xU ly nufc mit.
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Hinh 2-11 cho so db tdng quat xu ly nudc bé mat cdp cho sinh hoat.

Nudc thé Muc dich
Ludi chdn - Tach rdc manh vun vt th® v&t ndi
—— Oxy hoa s6 by - Dist khudn gay bénh (dxy hoa chdt hi co)
—— Lya chon héa - Han ch8 gy mui vi. Tao hat k&t tinb kich thudc
chit kéo ty " nhd rhim thde diy qua trinh xd Iy tidp theo
Kht._lé"y nhanh - Tr6n hda chit vdi nude thd chia hat kich thudc nh‘é

chua thé ¥ng loc dudc
- Phd vd trang thsi bBn cia h& keo trong nudc

Keo ty tao béng - K&t dinh cac hat keo nhé tac thanh béng cdn kich
thude 10n ¢6 khd nang tach bing ling loc

Ling - Léng tach bong can
- Log tach bdng c3n con lai
Loc—s | «—— Khd tring - Khif tring
sau xd Iy
~— Hoa chit - Ngan ngla ling cdin fi trong dudng 8ng
Ga(OH)2 hodc HCH - On dinh nudc
Y .
B8 chia - Tidng oudng thdi gian Wu, khd tring hodn toan
- Dlgu hda luu lugng nudc gidfa cac gid cao diBm
¥

Phan phdi st dung

Hinh 2-11. S0 d t8ng quat x4 Iy nude 1@ mit
Hinh 2-12 trinh bay sd dé céng nghé nha may xd¥ ly nude b mat
Zevenbergen (Ha Lan) va bang 2-9 tém tét chit lugng nude sau xd 1y @
nha may nay.

Sau day 1a ede vi du vé cong nghé xi 1y nudc clia Ha Lan va Cong hoa
Lién bang Ddc.
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Bing 2-9. Chét lugng nude

sau x Iy d nha may nudc Zevenberg (HA Lan)

. Sau loc
Cic thing s héa ly Nudc thé | Sau tuyén | Sau loc | than hzat Nudc trong
néi ¢4t nhanh tinh
Nhigt o6, °C 17 . - . ..
Mau, mg Ft/l - 6 <5 < 5 < 5
D8 duc, FTU 0,68 0,55 0,06 0,06 -
pH 8,62 82 8. 8,05 8,08
Tdng cacbon hiu c6, mg C/l 44 40 40 19 19
Tia cyc tim 254 nm/d = 1 - - 568 162 -
KMnO,, mg/l 3 a3 70 26 28
ar, mg/ 49 65,2 68,2 68,5 69,2
NO,", mg/l 0,26 018 0 0,01 0
HCO,", mg/l 127 126 127 128 130
NH,*, mag/ 015 014 < 0 < 01 < O
Fe, ma/l 0,03 10 0,02 002 0,02
Mn, mg/) 0,0t - oot . 601 < D01 . 001
0, mgA 77 94 97 89 93
Cly, mgA 0 0 067 0 020
D% cdng toan phan, mroalsl 135 134 133 133 135
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Chuong 3
QUA TRINH LANG VA TUYEN NOI

3.1. KHA1 NIEM CHUNG

Léng va tuyén ndi la nhitng qué trinh lam sach co ban trong céng
nghé xit I§ nudc. Nude cdn xu ly duge dua vab bé va giit tai dd trong sudt
qud trinh lam viéc. Nha dién tich tiét dién bé€ 16n, téc do dong chiy nhd
ma qud trinh xdy ra
trong bé ghn nhu &
trang thai tinh. Duéi
tic dung cua luc trong =0 : ¢
truding, cac hat cén cd _L )
kh6i lugng riéng 16n T XY —_Jop bot
hon khéi lugng riéng o 8 .
cia chdt ldng bao fuyennd |
quanh nd sé& tu lang
xudng (qua trinh 8
lang); trong khi dd cdc A
hat can cd khéi lugng
riéng nho hon khéi
ldgng riéng cda chit
léng sé dan ndi lén . A

‘trén b¥ mat (qud trinh ‘ - m lop bun

lop
nuoc frong

tuyén ndi). Hinh 3-1
md tid nguyén Iy cua
qua. trinh ldng va

. . Winh 3-1. MO ta nguyln ly cia qué trinh lng va tuyén ndi
tuyén néi. a Trudc qua trnh, b, Sau qua trinh. '

. : A- Hat ¢6 kh&i lugng riéng 1dm;
Bang cdch dd, céc B- Mat c6 khéi ludng ridng nhé
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hat can lo ling ¢d mat trong nuéc tho, hoac ia di chuyén xudng day, tao
thanh 16p bun can, hoac 1a di chuyén lén trén be mit nude, tao thanh lép
vang bot, phin nudc trong git lai & gitta sé duge dua ra ngoai. Nhu da
bigt, t6c d§ lang xudng hoac ndi lén ctia cdc hat can sé cao hon va thai

gian chn thi&t cho qud trinh lam sach théa dang s& nhé di khi cdc hat cd
~ kich thuée 16n va khéi lugng riéng cla ching khic nhidu so véi khéi Iugng
riéng cla chit 1éng ma trong d6 ching tdn tai. Bing bién phdp nhén tao,
nguoi ta cd thé€ lam tang kich thudc hat nha qud trinh tao bong keo, nhu
viy s& lam tang tdc d9 lang cla cdc hat, khi ching cd kha nang tiép xic
v(i nhau, d4 lai tac ra cdc hat ¢d kich thudc 16n hon. Trudng hgp céc hat
cd mang dién tich, ching s& ddy nhau hoac két hop véi nhau, viéc bd sung
cac tac nhin keo tu nhu phén nhém hoac sit (keo tu hda hoe) sé lam cho
qud trinh keo tu thuc hién ed hiéu qua hon va dén dén qua trinh lang t6t
hon. Khéi IUQng'riéng cua cdc hat cin lg ling con cd tl!é thay déi duge
nh® viée bé sung vao trong nudc cic chét nhe hon hoac nang hon lam cho
qué trinh lng hay néi dugce thyc hidn nhanh hon. Vi du, cho vao nuéc céc
hat dt sét, bot da ... s& ddy nhanh qua trinh ling; trong khi d¢, khi dang
cdc bot khi théi vao nudc s& ddy nhanh qua trinh tuy€n ndi. Bang nhiing
bién phdp dd, qua trinh ling - tuyén néi sé don gian va hiéu qua hon,
dong thoi cling t4ch duge cdc hat lo ling trong nudc cd khsi lugng riéng
16n hon nudec nhu rong tdo: Cac tap chdt hoa tan trong nuéc cing cé thé
duge tdch ra khéi nudc nhd qua trinh lang khi st dung hda chdt lam két
taa ching trong chét long. ' '

Trong ky thuat xi& 1y nudc cdp va nudc thai, nhisu bg lang chi thue
hién qud trinh ling nho cdc lyc ty nhién nhu trong lyc va qud trinh lién
két ty nhién gita cdc hat can, khong can dén tac déng nao khdc. Qua trinh
nhu vay duge goi la qud trinh ling - tuyén néi ty do. Khi xét d&n kha
nang lién két gilta cac hat trong nuéc, ngudi ta phan chia qua trinh ling
td do theo hai loai: ldng ty cia cdc hat khéng lién két va lang ty do khi
cdc hat cd kha nang lién k&t véi nhau. Lang tu do cua cdc hat riéng 18
(khong kha ning lién két) xdy ra khi kha nang lién két tu nhién cta cac
hat khong dang ké, vl du trudng hop céc hat cat. Trong qui trinh lang
nay, cdc hat can ludn duy tri tinh dong nhat, khéng thay d6i kich thude,
khong thay déi khéi lugng riéng va do viy téc do lang cia ching duge xem
nhu khong d8i (hinh 3-2a). Nguge lai, trong qud trinh ldng c6 kém theo
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qué trinh tao bong keo thi cdc hat tuong tdc v8i nhau, tao ra bong keo va
do vay, kich thude va trong lugng cdé thay d8i, van tfc clia qui trinh cing
do vay ma thay d6i (hinh 3-2b).

0 At 24¢ FR, Al 241

.@ . .@

ay . ' b)

Hinh 3-2. M6 14 qua trinh lng ty do
a. Céc hat khdng khd ning keo ty b Céc hat cé6 kha nding keo tu

Qua trinh ldng cia cdc hat cd kha nang keo tu chu y8u la cdc tap chéat

hitu co, thudng gap trong cong nghé xu 1y nudc thai dé thi va nude thai
cong nghiép.

3.2. CAC LOAI BE LANG

C6 réit nhidu loai bé& ldng khéc nhau: theo hinh dang, chiing ¢d thé cd
dang chi nhat, hinh vuéng hode tron; theo cach dua nufic vao, ching cd
thé la loai lién tuc hodc gidn doan; theo hudng dong chéy, cd thé cd loai
ndm ngang hodc thang ding. Céng nghé l4ng tinh trong cdc bé lang luan
phién nap-ling-thdo dugce trinh bay & hinh 3-3. Céong nghé nay dang duge
st dung réng riai d€ cung cdp nudc cho ndi hoi hodc x Iy nudc thai céng
nghiép v&i dac tinh qua trinh lam viéc theo tiung mé. Cong nghdé nay ciing
thich hgp cho xit Iy nudc cdp céng cong hoac xit 1y nube thai d6 thj vi &
dé chAn duy tri dong chay lién tuc.

D& tdch cdc hat cin riéng ré, khong c¢6 kha ning keo tu, ngudi ta dl‘.mg.
cdc b€ lang c6 ddng chay nam ngang nhu md td & hinh 3-4, phuong phap
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Nuroe the

Nap liéu

tdng Thaa nuoc frong

Hinh 3-3. S dd ling tinh trong céc thing ling ludn phién nap - ling - thdo nudc.
nay cho k&t qua t6t nhdt. Vi cuing mot luu lugng va thé tich bé&, cac b&
lang hinh chit nhéat dai, hep va sau cho hiéu qua ldng cac hon. Tuy nhién,
tuy thudc vao digu kién cu thé, cdac b€ ldng tron hodc vuong thu’bhg dugc
si dung khi xét dén kha nidng st dung mat bang va khd nang tiét kiém
chi phi vat lidu xay dung.

Nude véo ), Thu bet

—~ =1 — P pL e ra LAgeera
B ra — — | - I |
wirr l-:
—=/ Bdnro . .
NUEE Voo
_ —
———— e . .
" = =
a) ' b)

Hinh 3.4. BS ling ngang,
a. Leai chd nhdt; b, Loai tron

V6i cing mot th€ tich va cung mét hiéu qua, dé nang cong sudt cua
thigt bj ngudi ta cd thé lam tang dién tich ldng bang nhidu cach. Hinh 3-5
chi ra cich tang dién tich ling bing cach sit dung cic khay kidu nim
ngang, cdc tAm chén hodc dng nghiéng. Bién phap nay cd thé lam tang
déng ké cong sufit cia thiét bi trong moét thé tich nhé. Tuy nhién, c&u tric
cia thigt bi kha phic tap nén chi phi cho mét don vi thé tich thiét bi kha
cao, do viy cing tiy digu kién cu th& d€ dua ra quyét dinh s dung.
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Nude véo —3H - —
LE —— {I = Nudc ra
Ban tha/ /
a)
: - = a — ) S
Nuoc duc vaa— b —= _4////////{’/{% = Nuoc frong ra

Riin fhc;.* -n-—__l

b)

. Hinh 3-6. Thing l&ng dang khay a) va kiéu dung tdm chdn nghiéng b).

D& tach cdc hat cin cd kha
nang keo tu, cdc loai bé ldng ngang
nhu trén cing dugec ap dung, tuy
nhién, trong nhigu trudgng hdp,
ditng b€ 1dng doc cling mang lai két
qua tdt. Cac bé€ lang doc loai nay
thudng cd chidu sdu lon hon va cd
cfu tric diu vao phuc tap hon;,
nhiam phan chia dong nudc vao trén
toan bo dién tich cidt ngang dong
chay cang dong déu cang tét. Bat
k& tist dién ladng la hinh tron hay
hinh chit nhat, viée tao ra sy phéan
b6 dong chay dong ddu la yéu t6
quan trong nham dam bao qua
trinh ldng dat hiéu qua cao nhdt.
Hinh 3-6 trinh bay mét bé lang day
c¢on 16n, ¢6 chigu sdu rit cao. Van

toc ctia dong chay gidm dan tif dudi

lén. Ngay trén ddy coén lon, van téc
chiém ché cia nudc vao khong gian

Nuse thé

=1

Nude
tromng

vang
bein

Cac hal ndng

©

Hinh 3-8. B& ling ddng kifu day cbn
chigu sau idn.

cdc can ladng bing van t6c ling ctia cdc hat va do vay mdt phan ldn cac
hat bong keo & day tao ra mot 16p biun diac. Trong ldp bun dic nay, ndng
d6 cdc béng keo rit cao, xuc tién thém qua trinh tao keo va cd tdc dung
loc cdc hat c6 kich thudc nhé hon. Mat khde, chidu sdu l6n lam tang chi
phi cdu tric, do vay khi st dung phuong 4n nay cin can nhac ky hite ol
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kinh t& Hinh 3-7 trinh bay céu tric cdc b€ lang ding dang vudng va dang
tron riat théng dung trong céng nghé xui 1y nude.

Tit cfu triec cha céc b€ ldng d& md ta & cdc hinh trén (tit hinh 3-3 dén
hinh 3-7), chung ta cd thé rit ra cdc di€m quan trong sau day: '

1. Cdu trie cta clia nhap nudc vao phai 1lam sao phan b8 duge dbng
chdy that dong déu trén toan bg dién tich ti&t dién dong chay.

2. Vung lang, trong d6 cdc phan t¥ ldng di qua lc’!p nuéc phai sao cho
khéng ¢6 su rdi loan do sy thay thé chdt long vao vi tri hat ling.

3. CHu tric cla clia thoat nudc cing phai lam saoc cho qud trinh thu
nudc dong d8u trén todn tiét dién thu.

4. Ving chdia bun phai dam bao cho viéc tich lay bun va dinh ky thai
ra ngoai.

“——‘=\=ﬁi=ﬂ\--+-=-‘——ﬂ’i"f
==
Nuee vde 1 I ] i ol —
s
Bun thdi

Vackh rgdn ngang

Hinh 3-7. 34 l3ng dung.
a. Kigu hinh vudng; b. Kidu day cdn néng.

Ngoai ra c¢lng cin quan tam dén cac y.é'u t8 khde nhu ving tich tu
vang bot va thai bot. Cd thé€ sit dung cac thanh chdn ngang dinh,ky gat
bot nhung khéng giy 4nh hudng x&u dé&n qus trinh ldng (hinh 3-7a). Moi
y&u t8 khdc cd lién quan dén vidn dé thigt k& thiy lyc va thist k& qua trinh
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ciing can phai dugce gidi quyst mot cich hap ly, 516 tranh gay anh hudng
dén hidu qua cha b€ ling.

3.3. UNG DUNG QUA TRIiNH LANG VA TUYEN NOI
"TRONG XU LY NUGC

Mac di qua trinh loc ¢d thé dam bao chatlugng nudc cdp sinh hoat va
nudc cdp céng nghiép kha t6t. Tuy nhién, qué trinh loc ¢4t nhanhs hoac
cham chi cd thé lam viéc t6t khi ham lugng chdt rdn trong nudc Rhﬁng
qué cac, khong 16n hon 2 dén 5.107 kg/m> d6i véi cdc thist bi loc cat
nhanh hay cham & giai doan x 1y cudi, va khéng lén hon 10 dén 30.103
kg/m3, loal trit truong hop 50.103/m3 khi xit Iy so bo v6i qué trinh loc hai
giai doan. Nhidu ngudn nudc séng cd ham lugng chit rdn cao nhung khi
s@ dung bién phdp ling cing cd thé mang lai k& qua t6t. Trong nhidu
‘trudng hop chi cn dén ling tu do céng cd thé théseméan moi yéu chu, tuy
nhién khi cd ham lugng cao céc tap chét dé keo tu, két qua t6t nhit va cd
gia thanh th&p nh&t van 1a bién phdp xi 1y két hop véi keo tu hda hoc
(hinh 3-8). :

o} giai doan khai théc, s8 lugng va éhdt lugng cha mot a8 ngudn ‘nude
song qué thdp, do vay can thi&t phai cd giai doan dy trit dé dam bao qua
trinh cép nuéc khong bj gian doan. C4c bdn chia nudc nhu th& thudng luu
nude dén hang thang va do vay véi thai gian nay qu4 trinh ling xdy ra cd
thé dam bao tach d&gc hoan toan can b#n trong nuéc. Tuy nhién, {rong
nudc van edn gidu cdce chat dinh dudng va lam ting sy phat trién cia rong
réu. Do khéi lugng riéng cua cac loai rong réu nay gan nhu tuong duong

Cl/ L4V ' e

Nop e H =
hoa chat ; ,”/; {'/:} ' | .
, 0 IRt i~ Eﬁ‘.—m S
Mudc sdng ; BRSNS
/ Tgo bong keo fu ' . ; Lom sach
"Khudy tén Thang ldng loc nhank
kém khudy

Hinh 3-8. X0 Iy nudc két hgp keo tu hda hpo tuydn ndi léng, loc va khd tring.
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v8i khéi lugng rigng cla nuéc nén chi bang qud trinh ling chic chin
khong c6 kha niang loai trit ching ra khoi nude.

Nhu di ndi, qua trinh 14ng cdon ddng thyi duge s dung d& tach cac
tap chat hoa tan trong nudc ciing véi viéc b8 sung hda chdt d& két tia cac
tap chdt hoa tan. Ngudn nuéc ngam yém khi thudng ¢ ham higng cao cde
ion sat hoa tan, bang cach lam thodng khi, cdc ion s&t cd thé bi oxy hda
vA chuyén thanh sdt hydréxyt khong hoa tan, sau d6 mot phan ldn trong
ching ed thé tach ra khéi nuée nhd qud trinh ling don gian hoac ling két
hgp v6i keo tu hda-hoc nhu & hinh 3-9.

i.uﬂM ﬂuﬂ L ;'m,. E [am Theang

Ty it -

SR 5 T LR R

Nuac ngam — __J——;:——
1 = —im-

——
——

{dng don gidn

loc nhanh Nuac sach

Mit.n 3-8, X0 Iy nudc ng‘am. bing am thoany kni k&t hop léng, loc.

Ung dung cta qua trinh lang con lién quan dén qua trinh khir d§ cing
cia nude khi lam mem nudc bang séda - voi dé chuyén héa mudi caxi,
magie hoa tan thanh canxi cacbonat va magie hydréxit khéng hoan tan.
Khi d¢ cdng trong nuwée ngudn 16n, lugng bun dé lai sau qua trinh lam
mém cd thé 1én dén tit 100 d&n 500.103 kg/m3, giy ra van dB& xu ¥ bun
dang quan tam (hinh 3-10}.

co,
N"P *
}706 c/m e Fan
e L U ize L=
2::‘ , il .L'SZ; D o *-_':__-_._.: LCJZ
NUFe ngudn X Iy tach ein ;'; ‘2"" oy Larm mém o dinh = .
Loc nhanh  5f
’ f€u thy

Hinh 3-10. XU ly nudc k&t hop kee tu hda hoc, ling, 1Am mdm, 8n dinh va khd tring.
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. . 4
3.4. CO SO LY THUYET CUA QUA TRINH LANG TU DO
CAC HAT DON LE

3.4.1. Qua trinh lang cac hat don lé

Léng cac hat don 16 xay ra kht '
trong sufit qua trinh lang cdc hat.
khéng thay d8i kich thuée, hinh

o e lue can
dang va trong lugng cta chdng. V%g_}foc
Trong chit 16ng, cac hat nhu vay ség g
chuyén déng roi thang ding khi khéi
lugng riéng cia nd 1dn hon khéi lue roi

lugng riéng cia chét léong bao quanh
ng. Chuyén dong clia hat sé tang téc
dan cho dén khi luc ma sat cia chét
léing bang vdi luc roi. Sau d6 van tég, —— —d
thing ding clia hat so v&i chdt long Hinh 3-11. Qua trioh léng cia mot

1o ling s& khong d8i. Luc ddy téc hat riéng 18 trong nudc tinh,

déng vao hat lic dé bing ltc roi theo chigu thang ding (hinh 3-11). Luc
roi 86 duge tinh nhy sau:

Fi = (pq - pw]g'v

trong dd:
" Pe Py, - khoi lugng riéng cla hat lang va khéi lugng riéng chia nudc;
g - gia téc trong trudng; g = 9,81 m/s?;
V - thé tich chiém ché cta hat lang trong chdt long.
Theo dinh luat Newton, lyc ma st (Itc can) tac dong Ién hat lang
bing:

- Fy = CD.--fE s?.A
2
trong do:

Cp - hé s6 ma sat, dai.lugng khong thi nguyén;
8 - van t8c ldng cda hat;

A - dién tich ti&t dién ciia hat ldng theo chidu chuyén déng cia nd.
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Can bang hai lyc trén va coi nhu chuyén dong dgu, ta tinh duge van

tdc lang nhu sau:
J/ 'Pw v
— —_— g —

_ A
Né&u coi hat léng la__nhtmg hat ¢6 dang chu véi dudng kinh hat 1a d, ta
cd: . '
ad? b4
A =— v v = d3
4 6

) _
Lic dd van téc ldng dugce tinh nhu sau:

4 pe-p
s = /_ ——= gd
3CD P

Trong thuc t&, gid tri cia hé s6 ma sat Cp, khong phai 14 hing s6 nhu
gia thigt clia Newton, Cy phu thube vao chl s6 Reynold cia qué trinh léng:

s.d

v

trong dé » la d6 nhét déng hoc cua chét long. Véi nudce sach, v phu thuse
vao nhiét d§ nhu bang sau day:

t°C h) 5 10 15 20 25 a0 . 35 40

1085, m?s - 179 152 131 115 11 D80 080 078 056

Ngudi ta dad quan sat dugc quan hé giita Re va Cp bing thyc nghiem
v@i cde hat ¢ hinh dang khéac rihau va quan hé dg dudc chi ra & hinh 3-12,

Dé&i v6i hat hinh clu, quan hé giita Re va Cp cé thé duge tém luge nhu
sau:

- Khi Re < 1, chuyén dong cua nudc va ctia hat ling dugc xem nhu 4
didu kién chay ting va sdc cdn ma st chi phu thudc vao do nhat, trudng
hogp nay Cp, ty 1& nghich v4i Re theo quan hé sau:

o 24
o Re
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- Khi Re > 2000, chuyén dong cia nudc va clia hat lang x4y ra hoan
toan trong didu kién chiy r6i. Lyc xody so véi lyc can do 40 nh6t s& khong
dang ké& 1a bao nhiéu va C[, dugc xem nhu khéng ddi. D&i v4i hat hinh cau,
ta ¢d Cp, khong phu thuge vao R va bang:

' Cp = 0,40

- Khi 1 < Re < 2000, & didu kién nay duge goi 12 ch& do qua do, k&
ca lye xody va luc cdn do d9 nhat ddu cd gid tri quan trong nhu nhau.

Khong th& cd moét eoéng thivchinh xdc dé tinh Cp, tuy nhién khi

Re <10* (k€ ca ché& do chay thng) ¢ thé tinh C; gan ding theo cong thdc
sau:

24 3
Cp =- +—— + 0,34
Re vRe

Cing nh¥ thuc nghism ngudi ta nhan thdy ring:

Rz | ]
- khi 1 < Re < 50:Cp, = —— Re = 1, Cpy, =24
: Re3/4 o
— |
CD

502 \

AN

)
I AN
5 19 3
E
o )
:: CD‘ Re \
X io° S
\ \ ~
. S ———e
\\. e
8 N\
10° N
10! 100 10! 102 103 ro4 108
e Gia i thyc nghiém 5.d
: Re =
. a )

—— Co =w
Hinh 3-12. Quan hg gifa chudn s8 Re va he s8 ma sat Cp
d8i vdi céc hat hinh clu,
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4,7

- khi 50 < Re < 1620:Cp, =

Re = 50, C, = 1,276

- khi Re > 1620:C, = 0,40 Re = 1620,C, = 0,4.

Thay thé& cdc gia tri trén vao coéng thic tinh van téc ldng, ta nhan duge
cde cong thic sau day:

1 g P~ Pw

Re <« 1 ' § =— —
18 Pw
. 1 gO,S P - p
1 <« Re < 50 § =— - (L _T¥y08 414
10 0.0 P
1 gU,I‘) - p
80 < Re <« 1620 s=-——, (2 )00 408
2,13 02 W,
W
Py - P
Re > 1620 s = 1,83g05(—2 ¥ )05 40.5
Py

Cac cong thde tinh van tée ling vira néu trong thuc t& rat it khi ding
vl 16 rdt khd bi&f duge chinh x4dc Re trong qua trinh ling. D€ c6 thé tinh

chinh xdc hon van tdc ling, ngudi ta da d& xudt ra mot ciach tinh khdce nh
sau: -

- Truée hét tinh theo cong thiec:

4 p.-p, &
CpRe? =—, A S |
3

Pu W

Thyc chét ebng thite vita néu la két qua bién d8i cia hai cdng thic da
biét v& s va Re & trén.

Sau khi tinh duge Cp-Re?, dua vao bang sau d& tinh Re:
Néu Re < 1 (}DRe2
1 < Re < 50 CD‘Re2
50 < Re <« 1620 C[;,Re2

24Re = 0 dén 24

24.Re’4 = 24 dé&n 3190
4,7.Re’’? = 3190 d&n 1,05.10°
Re > 1620 CpRe? = 0,4Re? = 1,05.10° dén w

il

i

Dya vao bing ta tinh duge Re, sau khi ¢d Re tinh gid tri cda van téc
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lang theo cong thde:

s=Ré——

d

Vi du, cho hat can hinh cau c6 p, = 2650 kg/m? p, = 1000 kg/m3,
dudng kinh hat 0,9 mm, & 5°C nudc c6 d6 nhét la v = 1,52.10% m¥/s. Tinh
van tdc ling:

na%

%
o
Lt

o
LT
L
Qo
)
-~
=4
2
\vs\.

3
%
<

_ \,\\\\&\\

Vdn foc idng , mmss
§

ny
NS

107 7 // ///// 7/
Ly r|03 :o“z ST ll ‘o ot

Pudng kinh hat, mm

Hinh 3-13. D3 thi x&c dinh vén t8c I#ng theo dudng kinh va khii lugng ridng cua hat
#ng & W°C
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4 26560 - 1000 9,81

CpRe? =— . : 0,93.107 = 6810
3 1000 1,522.1012 -
Véi gid tri CyRe2 = 6810 = Re = 78,8.
v 1,52.10°°
= Re— = 788 . — = 0,133 m/s.
S d ,9.103
10*

5, mm/s

102

107 : ///7

."'-'y O,
LA
/) C
1072 %
/ /
=3
10 / Y
516
. 2104
. . d, mm*e
10 -4 -3 -2 1 = 20 30 50 80 2
10 1o 10 10 } 10 10*

lnnh 8-14. Van tdc ting cda hat idng hich clu (o, - p, = 1650 kg/m?} trong nudc tih
8 céc nhidt dd khac nhau.
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Trong thyc t&, cdc hat ldng khong hoan toan ddu cé dang hinh clu, do
dd ty sé giita dién tich tigt dién va thé tich hat 16n hon nhi®u, han nia
qud trinh ling & didu kién chay réi ¢ gid tri Cp, rdt cao. Do vaAy, k&t qua
tinh todn so vdi thuc t€ thudng lén hon rét nhidu,

Ngoai céc cAch tinh ndi trén, d€ x4c dinh van téc IAng, ngudi ta con
c6 thé€ st dung mot phuong phép don gi'{m hon, béing cdch s dung dd thi
quan hé van t6c ling va dudng kinh hat lang, véi didu kién cho rang qua
trinh l4ng 12 qua trinh iing cta.cdc hat riéng ré& trong mdi trudng nudc
tinh. Hinh 3-13 cho dd thi d€ xac dinh van téc ling theo dudng kinh hat
ling. T4t nhién gia trj thu dugc chi mang tinh dinh hudng vl & day di gia
thi&t quéa trlnh mot cdch don gidn nhét.

Ciing ¢6 téc gia cho rang van téc ldng ty 1& vai binh phuong cia dudng
kinh, do vay khi sit dung qu4 trinh keo tuy héa hoc, kich thude hat tang lén
gip 10 thi vAn t8c ling sé tdng lén hang tram lan, két qu:i 13 hiéu qua cia
qua trinh 1am sach sé duge tang lén ding ké.

Dua vao cong thic tinh van téc ldng ndi trén, ta thdy van t6c ldng phu
thudc vao d6 nhét ciia chit 16ng, nhu vay cing phy thudc vao nhiét do, boi
e d6 nhét cia chdt Iéng phu thude vao nhiét d§. Gida mia hé va mia
dong, nhiét d6 nudc chénh léch nhau tit 25°C xudng 0°C, d6 nhdt dong hoce
tang 1én 2 13n, nhu vay van tdc ling cd thé gidm di 50% va két qua la higu
qua 1am sach nu6c vao mia h2 cing giam di dang k&. Hinh 8-14 trinh bay
méi quan hé gilia van téc léng va nhiét do theo dudng kinh hat ling.

3.4.2.' Phan bd tan sudt van téc lang cta cac hat
khac nhau trong nuéc

‘Trong nudc thién nhién, cdec hat cé hinh dang, kich thudc va khéi
lugng riéng khic nhau nén van t6e ldng cla ching ciing khdc nhau. V8 ly
thuyé&t, phan b& tAn sudt van téc lang cla cic hat cd thé tinh duge khi biét
cic ySu t& th€ tich, khéi lugng va hinh dang cdc hat cén lo ling irong
nude. Tuy nhién, cdc y&u t6 nay khéng thé biét dugc chinh xdc nén vige
x4c dinh r&t khé khan va hiu nhu khéng bao gid thuc hién duge. Do d6
ngudi ta thudng dya vao ly thuyét todn hoc cha qua trinh ldng va do true
tiép trong phong thi nghiém. Thi&t bi thi nghiém bao gdm mot binh hinh
tru bing chét déo trong sudt, dudng kinh 0,15 dén 0,30 m cho qua trinh
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ldng cia cdac hat
don 1& § cac do sau
tir 1,0 dén 2,0 m.
Nhiét dd ludn giit
dn dinh va méu
ling dugc 14y & cac
chidu sau khac
Binh duge
nap diy nudc chiia

nhau.

cin lg hing sau dd
khudy déu dé cac
hat phan b8 deu tir
dudi lén trén. Qu4
trinh thi nghiém
tinh tit lic bat dau
ngitng khudy. Sau
tirng khoang thoi
gian nhit dinh, lay
miu J cdc chidu
gdu khde nhau va
phan tich cdc théng
sé sau:
huygn phu, d6 duc,
d9 mau, ham lugng

sdt, nhom, d6 citng, nhu ciu éxy hda hda hoc, nhu cau 8xy héa sinh hoc
hodc céc thdng s6 khac thay déi trong qud trinh ling. Nguyén 1y thuc hién

|
)

!
1

g

!
1

!

T Xiphdng

Khog

Phdn mai
e néng &4

3 | B— Br'hh‘gr':} én dink
] nhiét dé
4
. Mdu
huyén phi
— -_{_'
= Bun ldng

chdt rén.

Hinh 3-18. Thiét bi phan tich ing tih

thi nghiém duge trinh bay & hinh 3-15 va hinh 3-186.

Gia st trong mAu nudc cd ba loai hat khiac nhau, do vAy ed ba van téc
lang khac nhau. Méi van t6c ling cd gis tri khong d6i trong qua trinh thi
nghiém va cac hat can lang xudng dum mgt cach ddu dan, khéng he anh

huéng l4n nhau.

Vi du, miu 14y tai thdi digm t; & chidu sau h, khong chita hat A nhung
ndng dd hat B va C thi vén git nguyén nhu trong huyén phu gée. K&t qua

quéa trinh duge ghi lai trong bing sau:
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Thoi gian Chiku sau Loai hat ¢ mit
ts h2 0xe
tq hy: . o x .
12 h2 ox
ta hy [

Van t6c lang cta tiung loai hat 1a ty s6 giita chidu sau ldng va thdi gian

lang:

- vdi hat o

=0 f, t,
O X e - -
' ©
0O X = b4 O
_h; o :h, :hz
0 X e o X
o .
o X » hed o X
o} -
0 X e X o X
=h, 0 *F I
o X = b4 O X e
o . , _
Q " X (o)
X‘ G X ese 0X>§(£$_

Hinh 3-18. S0 dB thu nghidm ldng tinh

h,

£

- vii loai hat x

- vdi loai hat o

h, h,
, — < § <—
t, ty
h h,
ty t
b,
8 «<—
t'l
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Trong nudc ty nhién céc loai hat thay déi nhigu va phan bd tAn suét
vAn t6c lang 14 mot dudng cong. Khi ta 14y s6 mAu du dé phan tich, vise
xdc dinh van téc lang cd thé thyc hién dé dang bing phuong phap nay.
Tan suft van téc lang cho thi nghiém nay duge chi ra & bang 3-1.

Bing 3-1. Phén tich qua trinh ling cua mét huydn phi gdm céc hat ribng 16

Théi gian, s 0 900 1800 2700 3600 5400 | 7200
h 3
h = 08m; -10°%, m/s | oss6 | o2rs | 085 0,139 0093 | o069
C, ppm 86 57 25 8 3 1- 0
C :
Vo=, % 100 66 2g 9 4 1 0
o
h. s '
= 125m; -1, m/s 1389 0695 | 0463 | 0347 | 0232, | o4
C., ppm 1 86 83 63 49 37 16 6
c -
005~ . % 100 9% | 73 57 42 19 7
4] .

Dya vao cac k&t qua c6 duge & bang trén, ta cd thé lap dd thi phan bd
tAn sudt van téc ldng nhu &+hinh 3-17.

Dua vao biSu dd & hinh 3-17 ta c6 thé dua ra cic két luan sau:

- Do hinh dang kich thuéc cia edc hat l4ng trong suét qua trinh lang
khong thay d8i (cdc hat ldng khong anh hudng lin nhau) nén gia tri van
tdc & moi chidu sau khong thay déi, van téc ling trén d6 thi & chidu sau
0,5 m trung vdi van tfc lang & chidu sau 1,25 m. ~ '

- Tit o db ndi trén ngudi ta cing cd thé tinh duge bao nhigu phan tram
hat.cin trong nuéc sé ling trong thiét bi lang tinh. Gia st hd lang hay bé
lang cd chidu sdu 2 m, thdi gian luu nude 1a 1 h, cd nghia 13 hat cén cudi
cung cd thé ling duge phai di véi khodng cdch dai nh&t tir bé mat nudc dén
ddy b€ 2 m trong 1 giv. Noi each khdc, van téc ldng cla hat dé phai bang

=2

2
s 16 P . 3
hodc 1dn hon van tée s = t ~3600 0,56.10 mf’s._

- Dya vao db thi, theo van tdc 0,56.10 m/s ta cd 63% s6 hat can lo

78



€ 100
Co
100

% |p ]

: C sdv asm

. + sdu 1L.25m
60
40 /
20 i
‘ 5
0
0 .05 _ 1.0 1.5x107%

Vén téc ldng . m/s

Hinh 2.17. D3 thi phin bS thn sudt vln t8c Kng Ip trén cée s6 lidu
thye nghigm & bang 3-1

limg cd van téc l4ng lon hon 0,56.103 m/s, 37% s6 hat huydn phu cd van
téc ldng 16n hon s va chic chédn sé ling xudng mét cich dé dang, Tuy
nhién, ngay tit du cdc hat da dugc khusy tit dudi lén trén nén cac hat
khéng t4p trung hét trén bs mat ma phén b8 d2u trong toan thé& tich. Do
d6 ¢d rdt nhidu hat khéng phai lang vai chidu sdu 2 m ma chi & chidu sau
nhé hon 2 m, nén mot phin trong s6 nhitng hat can cg vén tdc ldng nhé
hon s van lang duge téi ddy va nhu vay hiéu suit lang 6 12 37% cong voi

s8 phiin tram cdc hat cd van téc lang nhé hon s ma vin cé thé lang
duge.

3.5. LANG CO KEO TU TAO BONG
3.5.1. Co s6 ly thuyét

Léng cd keo tu tao bong xay ra khi nudc l1a moét huyén phi chda nhidu
hat véi kich thuéc khée nhau va vén téc lang khac nhau. Khi ham lugng
hat lén, trong qua trinh lang ching s6 va cham vao nhau, hdp phu va két
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dinh véi nhau
tao thanh hat cd
kich thuéc lén
hdn va van tde
l4ng sé 16n hon.
Két qua laé
phan 'trén bé
lAng, van téc

duor mét nudc

lang s, nho hon, 5
cang xubng duéi

. < W
ddy van toc cang S

cao vi kich thuée
hat tang lén.

Hinh 3-18
mo taA qué trinh

Thdr g!-ﬂf? —
lAng cd keo tu '

tao béng theo . Hinh 3-18. M& ta qua trinh ling c6 tao bbng c¥n theo
thoi gian va theo thdi gian va theo chidu sfu cla bd.

100
o/o ® 0?5!??4.
' L//l
80 — x
+ /l
,\/ ,‘,%x /
60 / —o= =
/ / s
40
/ )
20 74 //
+ o ' )
Ll -+
0 05 I

Vén 166 ldng —

Hinh 3.18. Quan hd gida van t6c tAng va ham lidng c3n Id ling O cac chidu sfu khéc
nhau.

80



chigu sau cta b&. Do céc béng can 16n dan lén nén luc can ma sdt do nude
chuyén dong nguge chidu vdi hat cing tang lén, ty 1¢ véi kich thuéc cta
”bﬁng can. Ngoai ra, khi bong cén 1dn lén thi lyc kéo trén mot don vi dién
tich tist dién bong can cing l1dn lén va ty 1é thuan vai kich thude bong can.
Khi bong cin lén dén mot kich thudc nhét dinh, luc kéo di l6n d€ pha vd
bong can lam cho kich thude cua béng can khéng thé tang dudc nda. Tu
thoi di€m dd, van t6c lang s& khong thay di va hiéu qua ldng khong téng,
di thdi gian ling cé thé kéo dai hon.

Vay v6i qua trinh ldng cd tao béng keo tu, & méi do sau khac nhau sé
cd mot dudng cong tich liy bifu thi tdn su&t phan b8 van t6c lang quan
hé gifta vAn téc va mat do huygn phi.

Quan sit dd thi & hinh 3-19 ta thdy, theo chidu tryc hoanh khi chigu
siu tang tit 0,75 dén 3,0 m, van téc ldng cla hat tang lén do tao béng can
to hon; theo chidu truc tung, ung vOi méi van téc lang nh&t dinh, tai mbi
chigu cao nh&t dinh, ngudi ta cd thé bist dugc bao nhiéu phan tram 58 hat
trong huydén phit (¢cé van téc 1dn hon van tfe tuongsing dé) cd thé lang
mot cach dé& dang, dudc tach ra khoi nudc va bao nhiéu phan tram edn luu
lai trong huyén phu.

100 ——rrFoeE —
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80 < e
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o

Hinh 3-20. Quan h& gilia ham ligng ch&t rdn 10 ling theo chidu sdu va thé gian lng,
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3.5.2. Hiéu suit cua qué trinh 1ing ¢c6 keo tu

D€ thiét k& mot bé lang cho qud trinh ling cd van tdc khong thay dédi
thl rdt don gian, vi c6 th€ x4c dinh dugc tAn sufit phan b8 van téc cta hat
cgn. Yéu t§ quyét dinh nhu d4 ndi & trén la van tdc ling so vai chidu cao
b€ lang H va thdi gian luu T, trong b&. Ngugc lai, khi ldng cd xay ra keo
tu, vin t6c ladng tang din tUt trén xubng dudi, do d¢ khéng cd mot dudng
cong tn sudt phan b van tSc ldng va sy thay d6i theo thdi gian va chidu
séu cliing khéng xdc dinh duge, nén l.(hbng th€ s dung ching cho thiét ké,

100y

= 912cm?,

Y 2m

Hinh 3-21. Ham kigng chft rdn ban diu va lugng chdt rdn 1d Wng con lai sau 1 gic o
db sdu 2 m.

DE thiét ké bé ldng ¢6 kem theo keo tu thl phic tap va rat tén thai gian
ma ta phai chdp nh4n. Cing si dung thiét bi phan tich ldng tinh nhv & hinh
3-15 nhung ¢d chidu cao binh 16n hon va ti€n hanh nhu véi thi nghiém cho
lang tinh, ta duge ket qua ghi trong bang 3-2 va tit do thist lap dd thi bigu
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" dién quan hé phan bd tan sufit van t6c l4ng nhu & hinh 3-20 va do thi
quan hé ham lugng chét rdn lo litng theo chidu sau va thyi gian luu cua
qué trinh nhu & hinh 3-21.

Bang 3-2. Céc s6 libu thyc nghiém qua trinh l4ng cé tao bbng keo ty.

[ _ " Chigu s8u duéi mat nude
Théi gian lang, s -
075 m 15 m 225 m i 30 m
0 100 100 100 ) 100
600 93 96 98 - 99
900 81 86 : 885 895
1200 | 705 _ 775 81 83
1800 515 |- 60 . 65 : 69
2700 28,0 38 . 485 - 53
3600 135 22 3t 40
5400 30 8 135 20
7200 15 6 95
-

Xuét phat tit db thi thu duge & hinh 3-21, ham lugng ch&t #n io lung
cdn trong dung dich ¢ thé bigt dugc theo thyi gian va theo dn sau lang
sau khi thi nghiém. Ta thdy & chidu sau lang 2,0 fn va thai gian luu 3600
s, cdc k&t qua cd thé duge bi€u thi trén hinh 3-21, trong dé truc hoanh
bi€u thi dé sau 2 m va truc tung bi€u thi ham lugng can lo ling. Phian
trén cta dd thi ham lugng chét rén ld liing cd trong dung dich con phan
dudi bidu thi lugng ran con lai theo thdi gian sau 1 git = 3600 s,

O day dién tich ca ving I bi€u thj ham lugng chét réan lo ling ban
diu va dién tich vung II bigu thi lugng chét rén con lai. Tinh dién tich cua
hai ving ta ¢6 thé tinh duge ty s6 tach cia qui trinh 14ng hhu sau:

91,2 - 16,2
r=——— .100% = 82,2%
91,2

trong do:
91,2 la dién tich cda vung [;

16,2 1a dién tich cha viung IL

K6t qua la véi thoi gian luu 3600 s, & do sau 2 m, hiéu sust lang (ty
g6 tach) bang 82,2%. :
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Cing ti cde s8 liéu trén va céach tinh nhu trén, ngudi ta cd thé thist _
lap duge dB thi quan hé gifta hiéu sudt lang (ty 1& tach) va van tée léng ]
cdc d¢ sdu khac nhau nhu & hinh 3-22 va hiéu sudt lang (ty sé tach) theo
thoi gian luu & cdc dé sdu khdc nhau nhu & hinh 3-23,

TU céc s db trén ta thiy, khi lang cd keo tu tao bong, higéu suit ling
phu thudc vao hai y&u t6: van téc lang va thoi gian ldng hay chigu cao cta
b€ ling. -

Khi thiét k& bé ldng cd Iuu lugng Q (m¥s), thai gian ling T, va van
téc lang s thi kich thudce b€ tinh nhu sau:

Q
V=QT ,;A=—;H=s,T
sl.'l
trong dd:
V - thé tich bé,
A - tigt dién bé;
H - chigu cao bé.

Digu chid y&u khi tinh toan thist k& b& lang 1a chon Sy T, sao cho chi
phi xay dung b& thdp nhét.

3.6. QUA TRINH TUYEN NOI

Tuyén néi 1a mot qua trinh tach cdc hat rén trong pha 16ng khi khsi
lugng riéng ciia cdc hat nay nhé hon khéi lugng riéng ciia nude. V& nguyén
ly, tuyén ndi la qué trinh ngitge lai cia qua trinh léng. Qua trinh tuyén
ndi thudng duge ting cudng bang cach théi khi viao nude, cdc hat lo ling
sé 16n dan léen nhd bam vao bot khi v ndi nhanh 16n phia trén do ty trong
clia bot khi vA can bam 1én d6 nhé hon tj trong cta nude rdt nhidu.

D4 tit lau ngudi ta thudng dung phuong phdp tuyén néi d€ tdch cac
chét ran lo ling ra khéi nudc. Trong céng nghiép, tuyén néi duge ap dung
dé xit ly cdc ch&t khodng, tdi sinh nguyén lidu tir nudc rita, lam sach nuéc
thai va xif 1y ban. Trong xi Iy nuéc cép, qua trinh tuyén néi duge ket hop
véi qué trinh keo ty, tao béng, dac bist la d6i voi cdc chdt mun va tao sau
qué trinh keo tu tao bong, duge tich ra khoéi nuéc bang tuyén néi.
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3.6.1. Cac phuong phap tuyén ndi

Nha gradient dong chdy manh, cde bot khi duge tao ra trong hén hgp
khi, nuéc va chdt ran. Kich thudc cdc bot khi vao kheang 1 mm, ching co
thé lam ndi quang, than va ¢dc chit rén lg litng trong nudec,

3.6.1.1. Phuong phdp théi khi vio nudc

Phuong phép nay tao ra mét hén hop khi nuée va chat rdn, ngudi ta
lam ndi mét s6 chdt nhdt dinh nhu quang than va lam trong moét khéi

lugng nh4dt dinh trong xir 1y nuéc thai. Hat khi théi vao thudmg c6 kich
thuée chitng Tmm.

3.6.1.2. Phuang phdp tuyén néi bing dién cuc

Phuvng phip nay dva tren co sé sy dién ly ctia nuéc tao thanh nhitng
dong khi rdt nhé. Cdc dién cue sit dung dat & dudi ddy cda thiét bi tuyé&n
ndi. Phuong phap nay ¢d wu difm la khi sinh ra dudi ddy binh xudt hién
dong déu va khéng cin cho vao gradient van téc.

3.6.1.3. Phuong phdp dang chin khéng

Duéi ap sudt thudng, nudc bao hoa khong khi, khi thiét bi tuy&n néi
duge chan khéng hda cudng buc thi xust hién cac dong khi vdi dudng kinh
nhé hon 0,1 mm va kich thich qud trinh tuyén ndi. Nhuge di€m cua
phuong phdp nay la lugng khi ¢ thé tao thanh bot rdt nhd so vdi cdc
phuong phap khac.

3.6.1.4. Phuwang phdp giin dp

Phudng phéap st dung khong khi 4ap lyc 300 kPa dén 650 kPa thdi vao
nudc dén can bing bao hoa. Nhis sy gian ap dot ngét cia nude, cac bot khi
vOi dutng kinh nhé hon 0,2 mm xust hién. Trong x¥& ly nudc cép, tuyén
n6i bing phudng phap gian ap duge chia lam ba loai:

a. Phuong phap foan dong

Toan bo nude tho bao hoa khi cho vao duge gian ap. Nhude di€m cua
phuong phdp nay la lam pha va b&ng keo ty.

b. Phuong phap mét phan cie dong
Mot phan nudc thd duge tang dp bang cdch thdi khi vao va sau dg
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dugc gidin ap bang cdch trén déu véi mot phain nube thd chua bio hoa khi.
Phuong phip nay han ché& dude su pha vd béng keo tu so vdi phudng phap
' toan dong. Tuy nhién, phuong phap nay khong thich hgp d€ tuyén ndi
nude tho da tao boéng.-

¢. Phuong phdp hdi luu

Trong phuong phap nay, mdt phin nudc trong tao ra sau qui trinh
tuyén ndi s& dugc tang dp bing cdch thdi khi vao va trén vii dong nudc
thé. Phuong phdp nay rat théng dung do don gian va cho két qua tét.

3.6.2. Co so cua tuyén ndi gian ap

Lugng khong khi cho vao duge tinh theo dinh lugt Henry - Dalton:

Ci = Kyepy

trong do:
C, - nbng do ~uo | NASF I8 nudc,°C 0 § 10 15 20 25 0
cha khi i trong "‘E
nudc; ;é 100
K, - hing E : I
s6 Henry 80 | )
b - oo sust 3
riéng phin cda §-50 i g;f;r;_;c:pr::;
khi i. - i
O nhist do ;
khong d8i, lugng ol i
khi hda tan vao } -
nudc ty 16 thuan FI ' t
vdi 4p sudt riéng 5 6 7
phan cha khi. Ap sudf boo hda, bar

Cac gid tri 1§ pyan 3.24. Trang théi blio haa cia khbng Khi trong nudc phu
thuyét mé ta mot thufc vado 4p sulit va phigt db (theo Herry va Dalton)

trang thdai can

bang ma trang thadi dd chi dat dugc bao hda sau mot thai gian luu dai va
thuc t&€ d& bao hoa chl dat t6i 90%. Hinh 3-24 mo ta trang thdi bao hda
cia khong, khi trong nuéc phu thuge vao ap suit bdo hoa va nhiet do. Ap
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. % nudc dp swdl (hnk theo nuoc fhé)
Qua trinh fuyé.:'l ndi s B _ d6 duc FTU ; _a  ndng d6 nhom . mgll

‘Qua trinh léng - ﬁ a8 duc FTU ndhg d6 nhém ,..m_g/f

Biéu kiérr ban ddu - neng d6 nhom=4amgll ; dé duyc =5o0FTU ; pH=70
ap sudt bdo hog g = 5.0 bar

Hinh 2-268. Anh hudng cua Wong nudc ap sudt dén db duc va nbng dé nhdm con lai
sau tuyén nbi
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suit bao hda xac dinh lugng khi thoat ra khi gidm ép va ddng thai xdc
dinh d6 lon cia cdc bot khi xudt hién.

Hinh 3-25 chi ra 46 16n cia bot khi giam khi 4p suit tang. Khi 4p sudt
16n hon 5 bar thi kich thudc bot khi rdt nhé. Céc thong 86 anh hudng khac
la van téc cia nudc cao ap trong dong 1éng va dang cua bot khi hinh thanh
khi keo tu véi can bé&n trong nudc.

D& qua trinh tuyén ndi lam viéc cd hiéu qua cao, ngoai viéc can tao
ra bot khi c6 kich thuéc dat yéu cau thi viéc trén deu hai loai nude (nudc
ap sudt sau khi thdi khi va nudc tho khong thdi khi) cling rdt quan trong,
khi cho lugng nudc 4p sudt vao thi cde bot khi 16n 1én do gidn ép va vi the
qué trinh tuyén ndi lam viéc t6t hon. Khi st dung lugng nudc ap suét qua
16n thi tac nén hién tugng xody trong b& va pha v8 céc bong keo tu, hiéu
sudt qud trinh tuyén ndi s& giam di. Do dd viéc xdc dinh lugng nudc dp
sudt t61 wu d€ trén vao huyén phl bong keo tu sao cho qua trinh. tuyén
néi dugc t6t nhit cing rdt quan trong.

Hinh 3-26 trinh bay anh hudng cta luong nudc 4p sudt pha trong nude
the dén d6 duc va ndng 46 nhom con lai sau khi tuyén néi trong qué trinh
tuyén ndi sifa loAng bing sunfat nhom, voi disu kién ban diu nhu sau:

‘ndng do nhém C,, = 4 mg/l; 4 duc = 50 FTU; do pH = 7,0 va ap sudt
bao hda p = 5,0 bar. s '

3.6.3. Vai vi du vé cdng nghé va thiét bi tuyén ndi

Khbng ch_é' rooT T
mut Adac . é
Mdy nen i ‘::] %

= chink _
ajp khinen  Thung
bao hig

gﬁ Bam Yudn hoan

Bin Thdr

Khuiy Mon et “":Ln;r
Nude iho 4 |

|
W ' V1 Khéng ché
l [] I I/ E‘ mué nude
'y - - -
: I " Nude sou xu' ly
Bé'tq0 Nhdp ~ BF Fuyén ndi déh Jac rhark
bong keo  khi®
Hinh 3-27. S0 d® h8 thdng xi Iy nudc két hdp keo tu va tuydn ndi cé mit phin
mifc ting &p da xJd by cho tuln hoan trd lai

Had chat keofu
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Hinh 3-28. 86 d3 nguyén Iy .r;nﬁt hé tuy-é'n ngij
Hinh 3-27 trinh bay sg db hé théng keo tu, tuyén néi theo phudng
phédp tang 4p sudt mot phan nude da xi ly tun hoan trd lai. Hinh 3-28
trinh bay so db nguyén Iy caa mét b& tuyén néi.

90




Chuong 4
QUA TRINH LOC

4.1. KHAI NIEM CHUNG

Loc 1a mot qud trinh lam sach nudc thong qua lop vat lieu loc nham
tach cdc hat cin lg ling, cac thé keo tu va ngay ¢4 vi sinh vt trong nudc.
K&t qua 12 sau qué trinh loc, nude sé cd dude chdt lugng tdt hon ca v& mat
vat 1y, hda hoc va sinh hoc,

Xét theo c&u tric l4p vat lidu loe, ngudi ta cd thé cd lge b2 mat (loc
tao banh) hay loc sau {(cét loc). 0 loc b2 mat, vat liéu loc la 18p bé mat co
cdc mao quan nhé, phain chdt rdn trong nude cd kich thuée 16n hon kich
thuéc mao quéan sé bi gilt lal-trén bé mat vat li¢u loe, chi cé nude va nhing
phiin tit ¢d kich thudc nhd hon 1§ mao ‘quén méi ¢é kha nang théng qua
(hinh 4-1a). Ngudc lai, loc sau khi 16p vat lidu tao thanh cot loe, khi loc,
che vat ligu lo ling trong nudc duge gilt lai trong khéng gian giita cac hat
vat liéu loc (hinh 4-1b).

Huyen phi

Huyén phu

Car loc

Vet figu lpe Vd? liéu loc
vd chal Bén
v o lo g frang nuac:
Nuoc lot \
a)

Hinh #-1. M& 13 v3 lgc bd mit va loc slu
a. Loc bB mat; b. Loc shu
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Trong thye t& x 1y nude, vat l'iéu loc ¢6 th€ si dung & dang hat nhu
cat, soi, than, xi, thuy tinh... trong do cat dugc sit dung rong rai nhit do
gid thanh ré, dé ki€m va hiéu sudt loc kha cao. Ngoai ra, cing cd thé sui
dung ké&t hop cat véi cac loai vat lidu khac tao ra nhitng cét loc nhigu qlc’Ip
va do vay hiéu qua loc duge néng cao .

Trong qua trinh lge, cdac chidt bdn trong nude dude tach ra khéi nude,
tich tu din trén bé& mat vat liéu loc va trong cdc 16 mao quan, dan dan
gay can trd cho qua trinh loc, trd luc qua 1dp vat liéu loc tang 1én va nang
suat loc gidm xudng, khi dé phai vé sinh l&p vat lidu loc d€ tdi tao lai kha
nang loc cia ndg. '

Thutng trong céng nghé xu ly nudce, ngudi ta s dung cong nghé loc
sdu. Trong céng nghé loc sau, tuy thudc vao tde d6 loc va thdi gian giita
hai l&n hoan nguyén vat liéu lpc, ngudi ta chia thanh lec nhanh va loe
cham. Sy khdc biét gitta hai quéd trinh nay duge trinh bay trong bang 4-1.

Bidng 4-1. 5y khac biét gida qua trinh lgc nhanh va lac chém

.

Théng s& Loc chim Loz nhanh
B mit loc 100 dén 10000 m? T8 da 100 m?
Chigu s8u c&it nudc trén mat 08 dén 18 m 1dén 3 m
vét lidu loc
Chidu cap v4t lidu loc 06 dén 10 m 05 dén 25 m
Budng kinh hat 01 dén 05 mm 05 dén 5 mm

D& dong ddu cua hat Khéng quan trong R&t guan trong

Trd Iy Ipe -1 dép 20 m cdt mde d8n 3 m H,0
Van tée oo 0,05 dén 05 m/h 3 dén 20 m/h
Théi gian Ipc 1 dén 12 thang 10 dén 150 gid

Lam sach - rda loe

Lam sach 3 dén 5 ¢m phin
trén vt lidu lgc

Diing déng chéy ngudc

Tac dung

- Tach cd hifiu qua vi sinh,
tap ch&t hilu cd
- Gidam DOC
- Oxy héa amoniac
- Tach dugc céc chit gdy
duc kich thudc nhd

- T4ch céc chdt gdy due
- G6 tinh hép phy khi ding
than heat tinh
- Tach dudc axit (khi ding
edt loc CaCOy)

- Gxy héa tdch dudc sit va

) mangan
- Ung dung loc nhanh sirh
hec NHZ, hiu cd, G, NO,,
NO.-
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4.2. QUA TRINH LOC NHANH
4.2.1. Gi6i thiéu vé loc nhanh

Trong qua trinh loc nhanh, nuéc can x{ ly di qua lép hat c6 kich thuéc
trung binh 16n, van téc rit cao. Ngudi ta chia bé day 1dp vat lieu loc thanh
nhigu 18p moéng véi kich thudc hat khac nhau. Ban dau da s6 can ban
trong nudc tiép xic véi bé mat vat lidu loc l6p trén cing va ddu giu lai §
dd. Theo thdi gian, be day 16p mang can tang dan, do bén lién két caa lap
mang can voi vat ligu loc gidm di. Khi luc lién két gita 16p mang va vat
ligu loc y&u di, 16p mang csn bi phd v8, mot phan cién ban bi cudn di sau
hon xuéng cdc l6p hat loc bén dudi va lai k&t bam Ién bé mat hat tai do.
Ct nhu vay, véi méi 16p hat loc, hidu qua loc 1a két qua cia hai qua trinh
nguge nhau: qua trinh k&t bam chda ldp can mdi tit nude lén be mét hat
loc v qué trinh tach can bdn tit b& mat hat loc dua vao nudc. Hai qua
trinh trén dién ra dong thai va lan dan theo chidu sau 16p vat lidu loc. Ddi
vdi qua trinh loc tit trén xhﬁ'ng, ngudi ta st dung kich thudc ciac hat cat
tuong d6i dong déu, thay déi tit 0,5 dén 2,0 mm hoae 16n hon tuy theo
ting truding hgp. :

Van t8c loc nhanh thong thuong 1a 1,5.10% m/s, van t6c lén nhu vay
dé gay ra hién tugng chong lam tdce vat liéu loc, vi vay viéc lam sach hoan
nguyén vt li¢u loc theo chu ky la cin thist. Do vat liu loc ed kich thude
hat Ién, nén cdc chdt bédn trong nude duge gitt lai ling sau trong mao quan
vat ligu lge. Do dd d6i véi loe nhanh visc dung dong nudc ngude chidu d&
rita va hoan nguyén vat liéu loc 13 cin thiét. Dong nguge chidu dd sé co
rita cdc hat, 1am x&p 16p hat va cudn theo cdc chit bdn thanh nudc thaj.

Qua trinh loe nhanh duge sit dung lan dau tién vao nam 1895 & My do
Somerville va New Jerxy thuc hién va nam 1895 & chau Au st dung cho
qud trinh =0 ly nude cdp cho thanh ph6 Zurich, Thuy Si.

Nudc dua vao loc ¢6 thé di qua I6p vat lieu loe tir trén xudng dudi hay
tu dudi 1én trén. S& dung dong chay tif trén xuéng duéi cé wu diém la tao
dugce dong lde cho qud trinh nhd chénh léch ap sudit trudc va sau khi qua
16p vat lidu loc nhd lyc trong truong. Nhuge di€m cia bién phdp nay la khi
rita vat lidéu loc phai st dt_mg' ddong ngude chidu, cdc hat nhd duge diy lén
trén va cac hat to duge giit lai & dudi day. Do d6 khi lam nuéc ti€p xic
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v6i cdc hat bé trude dé lam tdc mao quan loc, trd luc loc tang nhanh va
thdi gian cin rda loc bj rit ngin. D& giai quyét vén d& nay, ngudi ta cin
dung vét liéu cd kich thudc hat déu nhau, do viy gis thanh cac hon.

Khi sit dyng dong chay tir duéi
lén trén, nudec bdn tiép xtc vdi cic
hat lén cha lép vat lidu loc trude, do
do 16p vat liéu eé kha nang gid duge
nhidu ch&t bdn, trd luc loc khéng
tang duge l1a bao. O phan trén cia
lop vat liéu loc, nudc sach tiép xic

/A

vdi vat liéu hat nhd min nén chit
lugng nudc loc t6t hon. D4 la qua
trinh loc tit hat to dén hat bé, qua
trinh nhu vay ciing c6 thé duge ap O
dung cho dang chdy ti trén xubng NSO NSO ON SN
" bAng cach diing nhigu lap vat liéu loc
cd kich thude gidm din theo chigu
dong chdy. D€ tranh hién tugng déo
‘nguge cua ldp vat lidu loc do qua
© trinh rita nguge chidu, ngudi ta ding khéi lugng riéng cua hat 16n dan ty
lé nghich véi kich thuée hat. Vi du, ¢ thé dung than antraxit lam lép trén
cing, cat ning hon & gifr'a vi cat thach anh ¢ khéi lugng riéng 16n nhat
¢ 16p dudi ciing (hinh 4-2). Lép vat lidu loe cd cfiu tric nhu sau: than
antraxit 0,6 m, dudng kinh hat 0,6 mm, p_jo, = 1,5; cat 0,4 m, dudng kinh
hat 0,8 mm, p_jo, = 2,6 va cat thach anh 0,2 m, dudng kinh hat 0,5 mm,
Palrw = 4,2. '

17777777771

[T 7T 7777777

Hinh 4-2. Lpc qua Idp vat lidu lgo
rhidu Idp.

3.2.1. Vat liéu loc

Vit liéu loc dang hat thudng duge s dung 1a cat tu nhién, cat thach
anh nghidn, dd hoa nghign, b6t sd nghién hoidc si xdp, antraxit...

Tiéu chudn lya chon vat liéu_lqc tuy theo gid thanh, digu kién khai
thdc, van chuy&n va phai thda man cic yéu cAu co ban sau.

- Bdo ddm thanh phan hat theo yéu cau phan loai;
- Bao dam d¢ ddng d2u v& kich thuéc hat;



- Cg d6 bén cd hoc cao;
- D6 bén hda hoe dadm bao.

Khi khong cd s6 lisa thi nghiém, dé thiét k& bé loc nhanh, ¢6 thé chon
téc do loc tuong dng vdi chidu day va thanh phin hat cta lap vat lidu loc
theo bang 4-2. ’

gdng 4.2. Céc chi tiu cd ban vk t8c db Ipc vA vAt lidu loc cho bd Ipc nhanh

: . He s4 Chigu Téc dé Ige theo
Kich thudc hat lgc, mm khéng | day lop | ché d lam viée,
déng vt ligu m/fh
. nhat loc, m. .
Téi thidu | Téi da | 14ONG Brh | Tang
dudng thudng cuong
05 - 05 |07 + 08|20 + 22| a7 6 75
Mot Idp c4t thach 07 15 CS =+ 1018 + 20({12 = 13 8 0
-~ anh 1 o9 18 1"+ 12|15 + 17 |18 + 20 10 2
Hai ldp: '
cét thach anh va 05 12 08 2 |04 + 05
" antraxit 08 18 n e 2 04 = 05| 10 ©

Thudng sit dung vat liéu loc nhigu 16p (hai hoac ba lép) & dang hat cd
kich thu6c va tinh cht vat Iy khac nhau, nhim tang dung tich chia can
bén trong l6p vat ligu loc. D€ can b&n khong bi giit lai ngay trong ldp trén
cung cua tang loc, thudng ngudi ta x&p kich thuéc hat cia 16p vat lisu loc
phia trén 16n hon phia duéi (be day cia cdc lop c6 thé xem & bang 4-3).
Lép vat liéu cd kich thude to va thé ndm trén nén phai cd khéi lugng riéng
nhd dé sau qﬁé trinh rifa bé bing dong nguge chidy, cic l6p khong bi dao.
ngudge hodc xdo troén 1&n nhau. Sau khi ria lge, cde 16p phai dude ty sap
x6p lai nhu ban diu va phan 16p r6 rang. C4c thong s8 vé cot vat lisu loc
hai va ba 16p ¢d ghi trong bang 4-3.

- Théng thudng l6p dém dudi cung dung séi vai bd day 0,25 m.

So v4i b€ loc nhanh mot lép vat liéu loc, 6 cing bé day ldp vit lidu
loc thi b€ lge hai 16p cé mic tang t8n thit 4p lyc nhd hon va thoi gian loc
hiéu qua 16n hon véi cing mét ngudn nuée va cing van tde loc (hinh 4-3).

Nhu vay b€ loc nhanh hai ldp cd tﬁé lam viée vdi téc d% loe 16n hon
(10 dén 12 m/h) va thdi gian loc kéo dai hon. C4u tao va van hanh b€ loc
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tao cla cdt vat lidu loc 2 va 3 18p

Bang 4-3. Cdu
vt lidu Chidu cao mbi tép, m | Kh& :I:anaﬁang’ D6 160 hat, mm
Than anatraxit 05 500 + 70O 17 + 25
Cat 12 1000 08
Than hoat tinh 03 «~ 06 250 + 350 30 + 50
Than antraxit 08, + 12 5C0 + 370 15 + 25
Cat G5 + 08 1000 06 + 08
nhigu 16p hoan toan nhu bé 3 .
loc moét l6p. B& loec nhanh l/
hai l6p cd kha nang lam § g-w
viéc tét vHi ngubn nudc cd g’ g 2 %
ham lugng cin caochon 15 ;; § . /
mg/l nhung khéng qua 50 < /
e . . wowf
mg/l. v6i loc nhidu lap a5 X 7 /(
= -_e. ___.--“/r'/ 2
Thanh phan cta haij P nt® Sy
" . .- 2 F :
lgp vat 'lléu loc la. yéu td 3 6 9 2 5 e 2 2
quy&t dinh d&n hiéu qua Thai gian tifh 1 d6u chu kg loc, A
cia. b€ loc. L&p than Hinh 4-3. Quan hé gida t8n thdt 4p iyc
antraxit cd kich thudc t6i L "'ac;h‘?i 9‘1"‘ FC‘ vl 1
. b i 1o
thi€u 0,8 d&n 1,0 mm. Hat & -oc Mot 1opi b Loc hal ldp
16n nhdt ed kich
thuée gdp ba lan %
hat nhé nhit. Nhu
vay v6i méi loai cdt 6
loc phai cé mét &
kich thuéc antraxit 3
tuong dng va mot .y .
. S 14 — ) = ——— ——
cudng do rda thich 4’ l]
hop. Tuong quan ‘:‘ | '
- . 12 + !
gitta hai 1dp vat © ‘ I
liéu loc ¢6 thé chon v ” |' 5
theo d® thi & hinh 08 67 g8 05 04 12 14 16 1§  zomm
4-4 JE ca? — than griraxil _JI

Hlah 4-4. Quan h gida hai vat lidgu loc va cudng db rda
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Vi can bdn cd kha nang tham nhdp rit sau vio trong ldp vat liéu loc
nén chét lugng nude loc phyu thude r&t nhidu vao su 8n dinh cia tée d lec
trong b€ loc hai lép. Do vay bé& loc hai 16p ddi hoi phai cé moét hé théng
dieu chinh téc d6 loc tu déng hoan chinh va ch€ d6 quan ly van hanh chat
chsé.

Thanh ph#in hat ciia vat liéu loc ¢d th€ xac dinh bang cdch sang va
phan tich qua mdt b sang cd kich thuée 16 khde nhau theo trinh ty tit lon
dén bé (bo sang tiéu chudn), cdc ¢d mit sang chénh nhau khong qud 0,25
mm. :

4.2.3. Ung dung clia qua trinh loc nhanh trong xu ly
nuéc cap

Trong ky thuat x 1y nudc cdp, qua trinh loc nhanh c¢d th€ duge ap
dung trong nhidu trudng hgp khéc nhau, cd thé si dung hoan toan doc lap,
¢é the ban diu xi ly tach bdt cac tap chdt lo ling trudc khi dua vao qud
trinh lec cham (vat lidu lgc 1a cat), cd th€ la qud trinh x{ 1y cudi cing dé
tach nét cac chit bdn con luu lai sau qui trinh keo ty va lang.

D&i’ vai nude
ngim ldy & do sau
kha 1én, chit lugng
nudc thoe kha tdt
nén qua trinh loec

B |

1

1
nhanh dgc lap dude / 5

, g - 4 :

st dung phd bién s - Dl
(hinh 4-5). : I /

o

] LI N »
Céce vit lléu lOC brrrsrrarssa 77 N E Nuot sach

thudng ¢6 kich . lam thodng Crrrrrrrraty
thudc hat khoang lac nhanh
trén 2 mm va vén
tée loc tdi 1,-5_ 10-3 Hinh 4.5, Ul_'tg dung cda lpe nhanh trong hé théng

xt Iy ruude nglm.
m/s hoac eao hon.

Trudng hop trong nube ngdm cdé ldn nuéc bé mat, qua trinh loc nhanh
doc 1ap vén cé thé ding véi kich thudc hat nhé hon va cd thém qua trinh
khi tring bang 6z6n hodc clo trude hodc sau khi loc.

97



D6i v6i nude bé mat khi ham lugng chit rdn lo ling khong cao va dé
duc thdp, ngudi ta két hcjp cdc qué trinh lgc nhanh, khit triing véi keo tu
tac bong bang cach st dung phén nhom hoac phén s&t hoac mot chat keo

tu c6 trong lugng phan td cao (hinh 4-6).

Nhu trén da ) .
néi, qua trinh loc d& Hod chat keo fu
x# 1y nuéc be mat b =
bat diu dugec si _*
dung tit nam 1829 a
London. Ngudi ta sit
dung loc cit cham JE loc mhanh Nuoc sach

dé x{ 1y nuée song -
K& 4 Hinh a-8. Xd iy nude kBt hdp khi tring, keo tu va Ipc
t qu nhanh khi nuéc bB mit c6 ch&t ludng tudng di 18t

Nuac céh i iy Cly kha frang

TISTSCTYY

LY

a;

[——

Thames.
thu duge chdt lugng
nude sau qua trinh loc ct chdm rdt i6t, véi disu kién nudc ngudn cd lugng
hat rin huy®n phit nhé hon 2 dén 10 g/m3 va lugng chat hitu co ké ca
amoniac khong cao nhu & didu kién y&m khi. Khi lugng chét rdn huygn
phu cao thi chdng gay tae cot loe, 1am cho van tée loc cham di va chu ky
lgc ngén lai. DE ngan ngita hién tugng dd, ngudi ta su dung ‘qué trinh loc
nhanh trudc qua trinh loc cham dé tich bét cac chat rdn lo ling trong
nudc trude khi chuyén dén qua trinh loc cat chém (hinh 4-7).

Chét lugng
nude sau khi loc
nhanh chia
lugng chit rén lg
Itng khoang 2
dén 5 g/m3 da da
didu kién d& di
vao lge cham.

Nuoe the ===

—_—

TTEL LT Ty

LY

LRARRA .

LTS Nuoe sgeh -
toc nhanh - ———————— 1 E—

T W |

L

loc cdf chém

vat  lieu loc Hinh 4.7. Xd Iy nudc b® miat k&t hop qua trinh

nhanh c¢d thé loc phanh va loc chém,

ding c@ hat duong kinh ldn tit 1,0 d6n 2,0 mm. Qug trmh nay cd thé xd
ly duge nude thé ham lugng can tit 20 dén 50 g/m3 hoiac cao hon. Nguge
lai véi loc cham, qua trinh loc nhanh khéng cé kha nang tao ra nude lge
‘an toan v& mat vi trung, do dd trong qua trinh xi Iy nuéc sinh hoat ngudi
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ta k&t hgp cAd qud trinh khit trung ngay trong qué trinh loc.

4.2.1. Cac co ché cha qua trinh loc nhanh

Qué trinh loc 13 sy két hgp cac co. ch€ khéc nhau dé tdch pha rén ra khéi
pha 1éng. Cédc co ché e theé bao gdm: co ché sang, co ch& ling, ca ch& hdp phuy,
cd ch& hoat hoa va ¢ ch€ sinh hda. Sau day ta & ndi dén cdc co ché dd.

4.2.4.1. Co ché sang

Qu4 trinh tdch cde hat rdn ld ling cd kich thuéc 16n hon kich thuée
mao quan cia vdt liéu lgc duge thuc hién bing co ché€ sang. Cac hat rdn
lo lilng dugc giit lai trén b® mat vat lidu loc trong trudng hgp nay khong
phuy thudc vao van t6c loc. Nhuge di€m cia co ch& nay 12 nhing hat cd
kich thuéc nhd, tham chi chi 0,4 mm va 15 mao q_uén'nhé, dén 60 um ciing
khéng git ndi cdac hat keo cé kich thude 0,001 dén 0,1 um va céc loai vi
sinh cd kich thudc 1 d&n 10 um. Ngay ca cdc bong keo ciia phén nhém hoic
sat cd kich thudc 20 dén 50 um ciing vAn cd thé lot qua 18 mao quan (hinh
4-8). Ngoai ra khi xdy ra hién tugng béc ciu giita cdc hat lo ling trong 15
mao quan ciing ¢ thé git lai cdc hat ¢d kich thude nhé.

Qu4 trinh chuyén
dong cia cdc phin 7
ti lo ling trong mao
quan vit liéu lge
duge thue hién nha
gradient van tdc lam

: i sng keo Al bode fe 26
cho cée hsat cé kich Oudng kink hat Bongkeo Al hode fo 2ps

G20 Ay . R e
thudc nhé tigp xuc ~ LV khudn Zum
va lién két véi nhau
tao thanh béng keo L g ’
Budng kink Tao Asterionefla 3Qum

to hon. Céc béng varg fron bao
nay duge gi lai sau 5Omm
trong cde 18 mao
quan, lam cho ti&t
dign ty do cfla mao
quan nhé dan di va 4
hiéu suft co ché

Hat sific 2omm

Winh 4.9, Kich thudc mao quan va ai hat b fung
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sang sé tang lén theo thcil glan.

Trong thyc t&, co ché’ sang chi tach duqc mot phan khong déng ké cdce
chét 1o ling trong nuéce. Khi nudc chia nhidu phan t lo ling kich thude
16n thi co ché sang ddng vai trd quan trong. D€ trdnh hién tugng téang trd.
luc loc theo thoi gian, nén chon vit ligu loc cd kich thuse 16n va tho.

4.24.2. Co ché ling

Co ch€ lang giai thich qui trinh tdch cic phan tit lo litng o kich thude

nhé hon kich thue 15 mao quan. Céc phan ti 1o ling ldng trén b mat hat
" vat lidu loc theo nguyén ly gifng nhu qua trinh ling trong bé lang, tuy nhién
khi ldng trong bé l4ng, cac phin ti ling xudng dday b&, con & day ching ling
trén bg mat hat vit lidu lgc. Néu khéng gian tu do cia mao quan lap = 1

m3 va vat liéu loc 1a hat tron cd dudng kinh d, thi tiét dién bé mat vat lisu
loc ¢& la:

—.(1 - p), m¥m?
gL P i

Do vay, néu dé réng la 0,4 m3 va dudng kinh hat la 0,8 mm thi tiét
dién b® mat vat lidu loc lén dén 4500 m2/m3 vai chibu sau lgp vat ligu loc
la 1,2 m.

Tham chi chi mét phain b& mat nay cé tic dung (khéng tinh dén ché
cdc hat vat lidu loe tigp xic nhau) va chl k& dén be mat d&i dién vdi hat
lang thi b& mat ldng trén 1 m3 vat liéu loc ciing cd thé dat dén 300 m2.

Higu sudt cia co ché lang 13 ham sd cua ty sé gifa tai trong b& mat
v van toc ldng s cia cdc hat rdn lo ling.
DEi v6i che d6 lang dong, theo dinh luat Stockes ta cd:

1 g &

8§ =—— —— . d?
18 w»
wrong do: P
d - dudng kinh hat lo ling trong nudc;
p va p+Ap - kh6i lugng riéng cua nuéc va cita céc phﬁn tit lo ling
trong nude;

g - gia t6c trong trudng, g = 9,81 m/s?;
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v - d6 nhét dong hoc cla chédt léng. Vai nude & 10°C

: Ap
v = 1,31.10® m%s ta ¢6 ——= 0,1 cho cac hat lo ling cd chia 95%

p
nude hdp phu, ta cd:

s = 0,0416. 10°.d2,

Bang co ch& nay r&t kho tach dudc cdc phin ti nhd, nhe trong nude.
Mac du trong qué trinh loc, keo tu tao bong x4y ra, tao ra cdc bbng to ling
vai van téc nhanh hon. Hién tuong van t6c lang cia hat tang 1én theo
chidu sau cia vat lidu loc do gradient van t8c tao ra bong keo 16n hon da
lam cho tigt dién ty do eta mao quan bé di lam che nude co sit manh vae
16p cén va do vAy gidm chédt lugng cia nudc loc.

4.2.4.3. Co ché hip phu

Hdp phu la co ch& quan trong nhédt trong quéd trinh loc nhanh d& tich

cde hat keo, cdc phiin tit 1o ling va cdc tap chét hoa tan. Lyc hdp phu chi ¢d

tdc dung khi khoang cich giita cde hat 1o ling trong nuéc va be mat hdp phu

" r4t nhd, do dd co ch& hdp phu chi cd tdc dung khi cde co ché khac da dua cac
hat b&n cin tich trong.nuéc dén ti€p ciAn vdi b2 mat vat lidu lec.

Co ch& van chuyén nay bao goém cdc luc nhu luc trong trudng, luc
quén tinh, lgc khuéch tan, lyc thuy dong va luc xody. Co ch& van chuyén
chit 16ng va van chuyén cdc hat rin trong nudc lam cho cdc hat bédn trong
nuéic cé dd dong nang dé€n ti€p xdic véi be mat vat liéu loc. Khi d6 luc hédp
phu gitta cdc hat bin trong nudc va vat liéu loc sé manh hon lyc ddy va
qué trinh hdp phy xay ra.

Cac hat cat véi cdlu tric tinh thé cla ching, d pH binh thudng, thudng
mang dién tich 4m, do dd cdt ¢6 kha ning hép phu cdc hat mang dién tich
duong d dang keo hoac hat lg ling nhu tinh thé cacbonat, cdc bong keo ty
nhém, mangan, sdt, 6xyt nhtm hydrat... nhffng san phdm nay thudng co
dién tich b® mit duong, k€ ca cdc cation sit, nhdm, mangan... Qua trinh
hidp phu cdc ion ducng di lam gidm dién thé am cda b& mat vat li¢u loc.
Khi e¢6 qua nhidu hat tich dien'duong tich ty lén b& mat vat liéu loc sé xay
ra hién tugng qud bao Hba va b mat vat 1idu loc trd nén tich dién duong,
do dd lai xAy ra qua trinh hdp phu thd hai, h&p phu cdc hat mang dién
tich am xay ra. Cse hat keo ¢6 ngudn gdc tit dong thuc vat, cac chdt bdn
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1o tun, cac anion nhu NO,-, PO 3. 88 duge hdp phu & giai doan nay. Qua
trinh hdp phu cdc hat mang dién tich 4m sé dat d&€n bao hoa va trén be
mat vat lidu loc lai x4y ra qud trinh hdp phu cdc hat mang dién tich
duong. Hién tugng ddo thé& b2 mat vat liéu loc xAy ra lién tuc va dién thé
b& mat sé giam dan theo thdi gian loc. Do d¢ luc hép phu giam va hiéu
sufit lgc theo co ché& nay ciing gidm din theo thoi gian.

Trubng hgp trong nudc chi y&u chi chia cic hat mang dién tich am,
mudn tdch ching-ra khéi nudc thi ngay tit dau phai tao ra duge dién thé
duong trén be mat vat ligu loc, bdng cdch phu mot lép hat mang dién tich
duong hodc mot 16p 1dng céc cation polyme trén bé mat vat lisu loc.

4.2.4.4. Co ché hoat hda (Chemical Activity)

Co ch& nay bién d8i cdc chdt bdn hoa tan trong nudc thanh céc hop chét
don gian, vé hai hoac 1a lam sao cho chiing tao thanh nhiing hop chat khéng
tan d€ cd thé tach chung ra khéi nudc nhes co ché sang, lang, hdp phu.

Khi trong nuéc cd 6xy hoa tan, cdc chdt hitu co ¢ thé bi phan hiy
hi€m khi theo phan dng sau:

C;H,O;N + 50,— H,0 + 4CO, + NH,* + HCO,~
Nhu vay phai cin dén 1,4 g O, d& tao ra 0,16 g amoniac trén 1 g chat
hitu co. Dioxyt cacbon tao ra trong trudng hgp nay ludn bj hda tan trong

nude. Amoniac duge 6xy hda nhe vi khufn vi smh (nitrosomonas) taoc ra
nitrit theo phan ing sau

NH4 + 502_ — H,0 + 2H* + NO,”

vd vdi nitrobacter tao thanh nitrat:

1 nitrobactsr

Ngom ra cing cbn xéy ra phan dng:
H* + HCO,;”— H,0 + CO,

Nhu vy cd thé ndi qud trinh 6xy hoa cdc chét hitu co tao ra nang
lugng cung cdp cho vi khudn tién hanh qué trinh trao d8i chit nhu sau:

nitrasomanas

CsH,0,N + 70,

3H,0 + 5CO, + NO;~ + H*

nitrobacter
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Lugng 6xy cin thist tang téi 2,0 g cho 1 g chédt hitu co. D€ chuyén hda
hodn toan 1 g amoniac ¢é trong nudc cin khong it han 3,6 g O,.

D6i véi qué trinh khit sit, lugng 6xy cin dén it hon nhidu. D& chuyén
sAt hoa tan thanh sit oxyt hydrat khong tan khi ¢d mat bicachonat theo
phén dng: :

4Fe?* + 0, + (2n + 49H,0 - 2Fe,0,nH,0 + 8H'
8H* + 8HCO,~ - 8H,0 + 8CO,
Cong hai qua trinh trén ta co:
4Fe?* + 0, + (2n + 4H,0 + 8HCO;~ - Fe,0, nH,0 + 8CO,
Nhu vay chi chn dén 0,14 g O, d€ chuyén hoa 1 g sit.
Qu4 trinh khit mangan xay ra nhu sau:
C4Mn* + 2x + y- 2)0, + 2y + 4z + HH,0 -
> 4MnO,(OH),(H,0), + 8H
4Mn* + (2x + y - 2)0, + (2y + 4z - 4H,0 + BHCO,"
- 4Mn0x(0H)y(H20)Z + 8CO, _

Gia tri cda 2x + y cao nhét la 4 nén 2x + y -.2 khong bao gits lén
hon 2. Lugng 6xy cin thiét do vay 14 0,29 g cho 1 g mangan, tuong lng
v6i phan dng sau:

2Mn** + O, + 4HCO; - 2MnO, + 2H,0 + 4CO,

trong dd cdc ion Mn?* da bj khi thanh MnO,.
Cac phan dng hda hoc va héa sinh ndi trén chi xay ra trén b2 mit cdc

hat vat liéu loe, nai 8 dé cd méat chit xvie tac hodc vi khudn cin thist cho
quéd trinh chuyén hda.

4.2.4.5. Co ché sinh hoc (Biological Activity)

Co ché& cubi cing trong quéa trinh loc nhanh 13 co ch& hoat déng cua
céc chit hitu co vi sinh cd mit trén va trong bd mat vat lisu loe. V6i muc
dich khit sét, mangan va cdc chét hitu co trong nudc, ngudi ta ciy cdce vi
khufn 1én 1dp b2 mit vat liéu loc d€ chiung trd thanh tdc nhan cho qua
trinh khit cde ch4t hitu eo va vd co trong nude. Cdc chit hitu co va vé ed
trong nudec mot phin tré thanh thic an cho vi khuéin, cung cfip nang luong
cho ching hoat dong va moét phiin chuyén hda vao t& bao d& cho ching
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phat tri€n. Trong qud trinh chuy&n hda cdc chdt ndi trén, nhe vi khudn
cdc chdt hitu ¢o phan huy din, vi du amoniac chuyén hda thanh nitrit rdi
sau d¢ thanh nitrat; cdc ch&t khac chuyén hda thanh cde chit vo co vo hai
nhu nude, CO,, nitrat, photphat... S4n phim ciia qua trinh di theo nude loc
cung vdi mot phin cdc vi khudn bi phan hiy, ¢d phin dugec khodang hda.

Qua trinh loe nhanh khong dam bao chit luong nudc vé mat vi trung
hoc, bdi 1& lugng vi trung E.coli chi ¢6 thé giam di duge 20%, do d6 ciung
véi qud trinh loc nhanh ngudi ta k&t hgp qua trinh keo tu trude khi loc,
sau dé 12 qua trinh loc chdm va qué trinh khid tring dé dam bao c¢d duge
chdt lugng nude an toan vé mat vé sinh.

4.2.5. Qua trinh rira hoan nguyén vat liéu loc cla cac
bé loc nhanh

Cung véi thoi gian, 16p can bin bim trén bé mat hat vaf liéu lpc tang
dan, kha néhg loc giam di, tdn th4t &p lyc qua 16p bé mat vat lidu loc tang
léen. Khi tdn thit dp lyc ting dén gi4 tri gidi han, thudng 1,5 dén 3,0 m
thi phai tién hanh ria lop vat lidu loc, loai bd hét can b&n dé phuc hoi lai
nang lye caa 1ép vit lidu loc.

Bang cdch do chénh léch 4p sudt trudc va sau bé loc ngudi ta cd thé
xéc dinh duge tén thét dp suét loc va do d6 tinh duge thdi didm can ria
loe.

Hiéu qua loc, chu ky loc va tudi tho cta ldp vat lidu loe phu thudce rit
nhidu vao k&t qua clia cong viéc rita loc. N&u rita loc khéng sdach can bén,
ching s8 tich tu lai vA din din rat ngin chu ky rifa loc, tham chi ¢6 thé
phai thay vat liéu loc méi. Do dd viéc tim ra didu kién t6i vu cho cong viéc
rita loc 1a hét siic quan trong trong thi&t k& cfu tao thiét bj va cdc chi tist
cta bé loc.

Thong thuting, n'gl_xffii ta dung déng nude, dong khi hoac k&t hop dong
khi - dong nuéc di ngude chidu voi chidu loc d€ rita 16p vat liéu loc, Ria
loc bang dong khi ¢6 vu diém la tao ra'duqc ddng xoay ldn trong c6t loc
va 1am sach nhanh duge vat lidu loc. Tuy nhién, ngudi ta chi ding khi d¢
lam sach & giai doan dau vdi muc dich tdch cdc chdt can bam dinh ra khai
b& mat vat lidu loc, sau dd dung dong két hdp khi - nuée d6 ria, cubi cung
diing nudc sach vdi mue dich tdch can bdn con lai va khit khi con ton tai
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trong cot loc.

Trong qué trinh rita, thé tich vat liéu loe ting 1én mot khoang tir 10
dé&n 30% thé tich ban dau do sy gidn nd khong gian giita cdc hat vat ligu
loc ¢(hinh 4-9). Dd gian nd tiiy thudc vao kich thudc hat vat lidu loc, tinh
chit vat liéu loc, tfc d6 rda loc va can bdn bdm trén vat ligu loc.

Tinh todn két cdu hé‘ théng rita lge doi héi phéi xdc dinh duge cudng
dd ria loe, d¢ gidn nd cha 16p vat lidu loc, c8u tao hé théng thu ‘phéin phéi
nudc ria loc va qua trinh ria lge.

Hiéu qua lam sach cia qué trinh rita loc phu thude vao cudng do nudc
ria (luu lugng nude rita trén mot don vi dién tich bs mat lép loc).

Can bdn bam trén b2 mat hat cat thuong tao thanh l6p v6 khd ben
vitng, bang lwe 161 cudn '
binh thudng khd cé thé
pha v3 dugce lép vé boc
ddé. Do vay cudong do
rita loc phai du lén d€
tao ra dudc sy xdo trfn
trong lop vat liéu loc
lam cho cdc hat va dap
co x4t vao nhau va ty
phd v& 16p v6 boce. Dé
tao ra dugc su xdo tron
phai c¢d Ilyc ddy caa
dong nude diu thing luc
¥ clia hat cdn do luc ma
s&t va trong luc giiia -
cdc hat tao nén. Can
b&n khi rita s& bj dong
nude rira cuén di do cd
trong lugng riéng nhod
hon trong luong riéng Hinh 4-9. Sy gian nd Idp vat lidu lgc khi ria lge.

4"
N
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-
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Vén id¢ rua nhe  VYén #5c rud foh
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khéng gidn na’ Va# liéu foc no’ ro

///////////[////////////
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clia cac hat vat lidu loc c6 lﬁch thudc nhd, do dd viéc xdc dinh cudng do
ria khi ria loc cho tl‘.fng loai vat lidu la rdt quan trong.
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O trang thai tinh mot hat don 18 ndi duge khi téng luc téc dung lén

hat bing khong, nghia la:

Fo =Fym- Fo=Vilog-rp)g
trong do: ) .
F,, - téng luc tdc dong lén hat;

Fy - ldc trong trudng cua hat;

F, - luc d8y clha nudec tdc dong vao hat;

Vi - thé tich hat;

Py P - kbBi lugng riéng clia hat va cda chdt léng;

g - gia tde trong trudng, g = 9,81 mfsZ,

Néu tinh cho toan bg cdc hat cd trong chdt long, ta co:
Fi=Fym - Far = Viilox - PR 8

F, - t8ng lyc tdc dong lén céc hat;

Vi, - thé tich cia t4t ca cac hat.

Tré lyc tdc dong 1én tdt cA cdc hat duge tinh theo cong thdc:
 F, = APA, .

AP - chénh léch ap suét;

Ap - b& mat vat ligu lQ.c.

Thé tich ldp vat lidu loc ¢ th& bidu didn theo thé& tich cét loc théng

qua do réng cia hat:
Vi = Vel - &)

VF - vKt
v

do da: £ =
trong da: d
e - do réng cia vat lieu;
V- thé tich caa cot loc.
Bién d6i cde bifu thite trén ta thu dude:
VF
AP T (1 - &)pg - pplg = hpll - e¥py - pplg
F
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V
trong dé hg = £ 1a chigu cao cua cot loc
F
Van téc ria cing cd th€ tinh tuong ty nhu van téc lang nhung chi cé thé
tinh cho cd cft loc va khéng tinh theo phuong trinh cho titng hat riéng re.

Trong qua trinh loc, cdc hat vat ligu loc ddng dinh vao nhau, do dé thai
gian d&u ciia qud trinh rita hoan nguyén vat liéu loc bang dong nguge chidy,
cAn sy chénh léch d4p sudt cao d€ phd v sy két bam cia vat lidu loc.

Quan hé giita trd luc va van tdc ria cia qué trinh hoan nguyén vat
liéu loc dude trinh bay ¢ hink 4-10.

B Ire’ luc tinh foan Cat 1 dén 2mm
L5 m
o
:N
13
. LOm
'S
L'
o
3.
l-g o5 m
] | i i
100 120

Vin 16¢ rua , m/h

Hinh 4-10. Quan hd gida trd e va vin tdc rda cla qua trich hoan nguyén vat lidu igc.
" Khi rita loc bang khi va nuéc k&t hgp, sé gidm duge lugng nudc rda
loc. Quy trinh ria cd thé theo hai giai doan: suc khlrvé rita nidc hoac ba
giai doan: suc khi, syc khi - nudc k&t hop va rda nudc.
Trén cd s& nghién cdu 1y thuy&t k&t hop véi kinh nghidm thuc té,
ngudti ta da xdc dinh dude mie 49 giéin nd, cudng dd rita loc va thoi gian
rita cAn thist tuong dng v6i cdc loai vat litu lgc nhu & bang 4-4.
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Bing 4-4. Cudng d6 ria loc vA thd gian rda loe

Bé loc mét Idp cat Db gidn nd Quy trinh rda Cudng da Thdi gian rda,
thach anh vdi dudng tudng ddi -loc béng ria lgc, phit
kinh tusng dugng, mm % I/s.m?
07 - 08 45 Nude -8B 7-8
09 - 10 30 Nudc 15 -18 7-5
1-12 20 Nudc 18 - 20 7-5
20 Gié 15 - 20 6 -
Nubc 8-1 7-5
07 - 08 Gi6 15 - 20 6-5
09 - 10 20 Nude 9 - 12 7-5
11-12 15 Gié 15 - 20 6-5
Nutic 10 -13 7-5
Gi6 15 - 20 3-2

07 - 08 20 Gié 15 - 20
09 - 10 Nudc 2-3 4-3
: Nudic 6 6-5
BE Ioc hai 16p 50 Nude 15 - 16 8-6

4.3. BE LOC CHAM

4.3.1. Gidi thiéu

Loc cham thudng duge 4p dung cho xd Iy nuée udng, doi khi dugc ap
dung cho x@ 1y nudc cdp. Nam 1829, tdc gid James Simpson d4 thist k&
thi&t bi loc cham d#u tién cho nha mAy cdp nudc Chelsea & London. Trong
thi&t bi nay, nudc xu Iy di qua mdt 16p cat min vdi vAn téc nhd (0,03.103
dén 0,15.107 m/s), van t8c nay nhé dén néi moét chu k¥ loc kéo dai tif vai
tulin dén vai thdng hosc lau hon, sau d6 méi cin phai rita vat lidu loc. Vat
ligu loc 6 kich thuéc hat tir 0,15 d&n 0,35 mm, cd kha nang git duge.trén
b® mat vat libu loc cdc hat keo va cdc chdt lo ling trong nude.

Vit liéu loc cd th€ duge hoan nguyén bang cich cao 18p can tich tu &
trén va cdio 16p cat bén trén be mat di mot 16p day tit 1 dén vai centimet.

Theo nguyén Iy loc cham, b€ loc cd vu difm la hiéu qua lam sach nuée
cao, loai trit duge dén 95 - 99% can b&n va vi khufin c6 trong nudc, loc
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duge nudc ty nhién khéng cin xit Iy hoa chdt, khéng ddi hdi thiét bi phic
tap, quén. 1y van hanh don gian, tach t8t cdc ch&t vi sinh hiu cd, gidm
duge cacbon hitu co hda tan, éxy hda duge amoniac, tach dude céc hat b&n
kich thuéc rit nhé. '

Nhuge di€m caa phuong phép loc cham la dign tich loc ldn, khéi lugng
xdy dung 16n, khé khan trong viée cu gidi hda va tu dong hda qua trinh
ria loc. Do vay loc cham it duge ap dung cho cdc nha mdy c6 cong suit
lén. Loc chdm do t6c d6 qua thdp nén thudng khéng kinh t& D& khic phuc
nhuge di€m d6 ngudi ta phai st dung qua trinh loe nhanh:

B& lge cham co hiéu qua rit cao trong viéc khit can lo Iing va lam
trong nude vi vat lidu loc 1a cat ¢ kich thude nhé, min. D6i véi cac ngudn
nude cd d¢ duc cao thi nhuge digm la thai gian giita hai lAn rita lgc bi rat
ngén va chéng din dén tinh trang téc bé. Higu sudt lam viéc cia bE loc
chdm chi t6i wu khi ham lugng can lo ling nhé hon 10 g/m3, Né&u nudc the
¢ ham lugng can 16n hon 10 g/m> thi truée khi dua vio bé loe cham,
ngudi ta phai xi ly so bo bang qua trinh lang keo tu va loc nhanh.

B€ loc cham c6 thé€ lam viée t6t vOi ngudn nuéc ty nhién cd do duc
tinh theo ham lugng can tit 20 mg/l dén 50 mg/l. Khi nude ¢d ham lugng
cén cao hon cAn c6 bién phép ling sg bo trude khi cho vao bé loc. N&u
ngudn nudc bj nhiém bsn rong rao, can cé bién phdp phong ngita su phat
tri€n caa rong tao trong bé loe bang cach 1am méi che hodc xi 1y bing hda
chét. N&u ldy nuéc trye ti€p tit song, hd cin ¢6 luéi chdn cho cd va cde
loai thuy sinh khsc khong xAm nhap vao b€, Khi tén that ap lyc trong be
loc dat dén tri 86 gi6i han 1 dén 2 m thi ngitng van hanh bé loc. BE loc
‘chim cd thé duge ria bing phuong phép thu cdng hodc thiy lue vai muc
dich lam sach mang loc va 16p cat trén ba mat. Bing phuong phap thy
cbng ngudi ta ding xéng xic mét 18p cat day 2 dén 3 em be mit vit lidu
loc dem rda di. Sau khoang 10 d&n 15 lan rita, chidu day 18p c4t loc con
lai khodng 0,6 dén 0,7 m thi xdc toan bo s§ cat dg di rita va thay cdt sach
vao theo chidu day thist ke,

Néu rita bdng phuong phap thay Iuc, ngudi ta thigt k& thém muong
phan phéi va thu nude rifa, mép muong cao hon mat cdt 5 dén 10 em. Cho
nudc sach vao, dung cao xdi 16p cdt trén mat theo hudng dong chay cho
dén khi nude ria hét duc.
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4.3.2. Cau tao bé loc cham

Ngudi ta thiét ké ddy bé loc cham bang gach x&p nghiéng trén dd x&p
16p nAm ngang gdi 18n cic hang gach nghiéng d€ tao ra cic 6ng thu va dan
nude bén dubi. Trén mat d6 16p sdi do 16p cat loc. Ddi véi edc bé loc cd
kich thudc 1dn 6 th€ dung cdc tdm béténg dyc 16 16n hoac bétong x0p dat
trén hé théng cdt va dAm bétong.

D4y bé thiet k& cd d6 d6c vé méng thu nuéc chinh. Néu b& qud réng
¢d thé cd nhidu méng thu va tap trung nude. Day b€ phai cd l6p chéng
th4dm bao ve&.

b€ giit ciat khong lot qua khe hoac 15 cia san thu xudng cdc muong
din nudc bén dudi, chn rai 16p s6i d& cat loc. Tuy theo do chénh léch cia
cat va khe hodc 18 thu & san, 16p s6i dg duge dai thanh 16p méng cd kich
thude 16n din tit trén xudng: 16p trén ciing gidp 16p cat loc 6 kich thude
gidi han 16n hon 4 1an kich thuée hat eat. Vi du cat loc od kich thudc hat
0,15 dén 0,5 mm thi 19p s6i dAu tién phai ed co hat 0,6 dén 2,0 mm. Kich
thude cia cac 1dp tiép theo liy hé s6 16n hon 4 1an. Lép soi cudi ciing phai

G M Ao

5
=<}

) ) Hinh a-11. C8u tric bd I c&t cham
1 Lop nude thd cin log; 2. Lép céat; 3 Ldp sdi dd; 4. Mang thu nudc ige;
5. Van dibu chinh t6c d& loc; 6. B chia mudc sach.
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¢ kich thude nhé nhdt bing 2 lan kich thudc khe ho#c 18 thu nudc cia
san day. Hinh 4-11 m6 t4 cfu tric bé loc cham.

B day méi i6p hat dé dat muc dich 18p trén khéng lot qua lop dusi
chl cn bang ba l1an kich thuéc sbi 16n nhdt cia 16p. Tuy nhién, do edc hat
cdt bé kho thuc hién duge vige rai ddng ddu nhu vay nén thudng cho bé
day bang 50 mm, céc ldp 8di 16n 80 d&n 120 mm. Nhu vay t8ng chidu day
l6p séi 48 thudng la 0,4 dé€n 0,55 m. Trudc khi dua vao bé, sbdi cat phai
duge rda sach, cang rai d8u cac 16p cang t6t va edc hat s6i, cdt cang cd
kich thuéc hat ddng déu cang cé hiéu qua cao. .

Lap cdt loc thuting ding loai cat thach anh c¢6 ¢d hat ti 0,15 dén
0,7 mm, dudng kinh hiéu qua tuong duong 0,2 dén 0,35 mm. Cat phai
duge lam sach khdi cdc chdt bdn, tap chét hitu co. Be day lap cat 18y tl
0,6 dén 1,0 m. Trudng hop nudc ¢d mii vi cin phai khd qua b8 loe chim,
_ c6 thé& rai them mdt 16p than hoat tinh day 0,1 m nim & khoang giita l6p
cit logc.

Ldp nudc cin loc thudng duy tri tit 0,6 dén 1,8 m trén b& mat cat.
Tudng b& cd thé xay bing gach di hoac d6 bétong c6t thép.

B€ loc chAm cd thé chia thanh nhi?u ngin d€ luan phién rita can. N&u
ria can bing phuong phédp thi cong thi tdng s8 ngan 1am viéc phai ¢é dién
tich dam béo cOng sudt thiét k& N&u dién tich médi ngan 1a F| thl s6 ngan
g8 Ja:

. F
e — + 1
F,
vd khong duge nhé hon 2 ngian. N&u dién tlch mdi ngan cang 16n thi gia
tri x4y dung cho 1 m? mat cdt loc cang nhé nhung thdi gian ria loc lau
hon va chi phi vn hanh s& tang lén.

4.3.3. Nguyén ly 1am viéc cia bé& loc cham

Truéc khi cho b€ vao van hanh phai dua nuéc vao bé qua 6ng thu nuéc
_ déang dan 1én d€ dudi h&t khéng khi ra khéi 16p cat loc. Khi mie nudc dang
len trén mat c4t loc tit 20 ¢&n 30 cm thl ngitng cAp nuéc, m& van cho nuéc
ngudn vao b& dén do cao thigt k& M& van didu chinh tdc do loc va didu
chinh cho b& loc lam viéc ding téc d6 tinh todn. Trong qua trinh lam viéc,
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tén thét dp luc qua b€ loc tang dan 1én, khi tdn thit ap luc dat dén tri s6
gidi han khodng 1 dén 2 m (tuy theo loai b&) thi ngitng van hanh d€ ria
loc theo phuang phap trén.

Thi gian loc hiéu qua cia b€ loc cham 1a thai gian tuong dng véi tén
thét 4p luc trong cdt loc dat dén gia tri t6i da cho phép va chat lugng nudc
loc dat yéu chu tinh theo ham lugng can t4i mdc cho phép.

4.3.4. Co ché cua qua trinh loc. cham

Cing nhu moi qud trinh loc, hidu sudt khit tap chdt cta bé loc chAm
dugc t8ng hgp tir cdc co ché lam sach khdac nhau nhu co ché& sfing (co ché&
cd hoc), co ch& lang, co ché€ hdp phu va co ché hoat héa. Vi du Fe2t, Mn2*
chuy&n thanh sit, mangan khéng hoa tan va cdc amén chuyen thanh
nitrat:

4Fe” + O, + (2n + 4)H,0 + 8HCO,- = 2Fe,0,.nH,0 + 8CO,
2Mn** + O, + 4HCO;” = 2MnO, + 2H,0 + 4CO,
NH," + 20, + 2HCO, = NO,” + 3H,0 + 2C.02
Mot phan cdc chdt hitu co bj 6xy hda tao ra ning lugng cung cép cho
vi khusn trong qué trinh trac d8i chat:
CsH,0,N + 70, = 3H,0 + 5C0, + NO, + H*
cdbn mét phin chuyén hoa thanh t& bao vi khufin trong qua trinh sinh san
vaA phit tri€n cda ching.
Néng d¢ cdc chét hitu co trong nude ¢s han nén lugng vi khuin tdn
tai trong bé loc khong lén. Cusi cung céc chdt hitu co chia trong nudc dua

vao b€ loc & din din phan hay thanh cac chdt v6 co nhu H,0, COz, NOS,
S0, 2z PO, ¥ ... va duge dua ra ngoai cang véi nude loc.

B day tdi thi€u cia l6p cat loc d€ phan huy hoan toan cac chat hitu
cd la 0,7 m cong véi 0,3 dén 0,5 m du trit d6 cd thé ti€p hanh ria bé loc
nhidu lan trudc khi thay cdt méi hoac bd sung thém vao bé.

Lugng oxy can thiét d€ khit 1 g Fe?* 1a 0,14 g, d€ khiu 1 g Mn?* 1y
0,29 g, dé khir 1 g NH,* 1a 3,6 g va khit 1 g ch&t hitu co 1a 2,0 g.

BE& loc cham cd wu di€m co ban la khit duge céc vi sinh vit k& ca vi
trung E.coli va cac vi trung gay bénh khdc. Cac vi sinh vat va vi khufin
két dinh lén b8 mat hat vat liéu loe nhd csc co ch& da trinh bay & trén.
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Khi nuée c6 ham lugng chdt dinh duéng cao, cde vi khudn, vi sinh da oxy
hoa cdc chdt hitu co lam thde sn cho ching thanh cic ch4t v6 co don gian.
Do d6 mét trén clia vat ligu loc xu#t hién cac sinh vat an vi khusn va phin
dudi 16p vat lidu loc, nhd qud trinh sinh héa, ndng dé cdc chit hitu co gidm
- di, cde vi khudin thiu thic an bi tieu diét dn va chit lugng nudc loc duge
dam béao,

4.3.5. Anh huéng cla rong tao 1én ‘qué trinh loc

Do thsi gian giita hai 1an rita loc rdt dai nén d& tao didu kién cho rong
tdo phét trién trong 16p nuée bao vé trén be mat loc, anh hudng va lam
dao déng ham lugng 6xy trong nuéc trudec va sau qud trinh loc. Vao ban
dém cd thé dan dén tinh trang thigu 6xy hoa tan trong nudc va tham chi
ddn dén bing 0, lam cho nude sau xit Iy vAn con chia NH,*, Fe?*, MnZ*
va cdc chdt gay mai vi khd chiu.

Trong digu kién khi hau nhiét déi, tdo phat tri€n manh dé pht kin b3
mat loc, cAn trd qua trinh loc va rat ngén thdi gian giita hai 1an réa loc
do trd luc bé€ loc ting nhanh. D& tranh hién tugng dd, ngudi ta thudng lam
mai che cho b€ loc cham véi mue dich han ché su phdt trién cta tdo trong
b€ lgc v han ch& sy 6 nhiém tit khong khi va msi truong xung quanh.

o nhiing ving lanh, mai che cdn ¢ tde dung tranh hién tugng ddng
bang vao mia déng.

Trong nuéc the, sy c¢d mat ctia tio ciing cd anh hudng tot 13 tao s
dung cdc chét hitu co ¢é trong nudc dé p'hét-trie’n. Do d6 mdt s6 chit hitu
cd bén, khé xi& ly chda trong nudc thé dude chuyén thanh t& bao tio dé
phén hiy. Ngoai ra theo céde tai lisu nghién ciu khdc, tdo con sinh ra mot
s6 doc t6 trong nudc 1am tang kha ning diét vi khudn.

4.3.6. Tdng tén that 4p luc trong bé loc cham

Trong qu4 trinh loc, cén bén trong nudc ths duge tich liy & lop mong
trén cung cla 16p vat liéu loc, tao thanh 16p mang 1am giam khe réng gita
cdc hat vat ligu lgoc. Do dé qua trinh loc bi can trd khi tén thét ap lyc tang
lén. Mdc do ton th4t 4p lyc cang tang khi ham lugng can trong nuéc tho
cang lén, van tdc loc cao va kich thufm.hat vit liéu loc qua nhé.

- T8n thét ap luc trong cdc 16p cat khén_g thé tinh todn dﬁ(;c ma chi ¢d

o 113
8- CNXL



thé x4c dinh bang thuc nghiém.

o} giai doan diu cla chu ky loc, t8n thit 4p luc tang cham, sau d¢ ting
r4t nhanh & cu6i chu ky loc. Can lo litng trong nudc thé chi ¢ th& tham
nhidp vao mot chidu sAu nhd clia bé. loc chim, do dd tén that ap luc chi
tang 1én & chidu sau nho trén mat lop cat loc. C4c qua trinh sinh hda xay
ra trong long 14p vat liéu loc khong anh hudng téi tén thdt ap luc.

Ap lyc cla nude, n€u khong cd tén thét, trong b€ loc s& tang theo
chidu sau cia b&. Nhung tdn thdt 4p luc trong quéd trinh loc s& lam giam
ap luc nay va qua trinh dién ra nhu sau:

Bat diu chu ky loc, tdn thdt d4p luc tang theo chidu su va cd gia tri
cyc dai ¢ H dudi ddy. Sau mot thdti gian loc, cdn duge tich ldy thi tén that
dp lduc lai tang lén va lam giam &dp lvc con lai cda nude. Nhung sy tang
tdn thdt dp luc nay sé khong d8i tai thdi diém t nao dd trong toan bo chidu
sdu cda 16p vat liéu H,. Do dd, ngay trén b& mat 1dp vat lidu loc (cdch vai
milimet tit b& mat) s& cd ap luc nude thdp nhat. Khi qud trinh loc thue
hién dudge méot thai gian dai, 4p luc phin trén 16p vat lidu loc c6 thé dat
gid tri A&m va tao thanh cédc bot khi gay nguy hiém cho qué trinh loc. Cédc
bot khi tao thanh sé& tich tu & cac khe réng gita cdc hat vat ligu loc, can
trd qua trinh chay xuéng duséi cia nudc, ting tén thét ap lue, giAm van
t8e loc. T6n thét ap luc 1on nhat H, . 12 gid tri téi han, k&t hgp gitta chigu
cao cuia lép nude bao vé trén lép vat lidu loc va t8n that ap Iuc ban diu
H_ cta chinh lop vat liéu loc. Do dd, d&i vdi b€ loc cham, ap luc am phai
duge ngan ngifa bing moi bién phap. )

4.3.7. Rira bé loc cham

Ria hoan nguyén vat liéu loc nham 1am sach mang loc va lép cdt trén
cung cd thé duge thuc hién bing phuong phap ria thi cong hode rita bing
thiy lie, '

4.3.7.1. Phicong phdp thi cing

Khi t8n thdt ap luc dat dén gia tri t6i da cho phép hoac khi sd lugng
tdo bj ch& nhidu va chat lugng nudc loc khong dat yéu chu thi ngudi ta
ch¥ cho nude lge rit xudng dudi mat cat loc chiing 20 ¢cm, ding xéng xde
di mét ldp cat day 2 dén 3 cm (tuy thudc vao chidu sau 18p can tham nhap
vao lop vat lidu loge) trén mat Idp vat lidu loe dem di rita. ChiBu sau ﬁéy
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phu thudc vao chdt lugng nuée the, kich thuéc hat va su phan b6 kich
‘thudc hat trong l6p vat lidu loc. Sau khoang 10 dén 15 lan rita, chigu day
16p cét loc con lai khoang 0,6 dén 0,7 m thi can b8 sung cat loc. Sau mot
thisi gian dai (nhiBu nam), céc ch&t b&n trong nudc va sin phim cua cac
qua trinh sinh hda da tich tu nhigdu & chiéu sau phia dudi 16p vat lidu loc,
lic d6 phai thay 16p vat liéu loc méi. '

Phuong phép ria loc cham bang thi céng cd uu di€m 12 khéng can dén
trang bi hién dai, khéng cin dén trinh d6 ky thuat cao, tuy nhién cd nhuge
difm 1a tSn kém sidc lao dong. '

4.3.7.2. Phuwong phip thiy luc

Khi ria bé& loc cham bing phuong phéap thiy Iyc thi hai dau déi dien’
trén bt mat vat liéu loc phai thiét k& cdc mang phan phdi nude sach va
thu nufc rita. Mép méng cac hon mat cat tii 5 d&én 10 cm. Cho nudc sach
vio bé theo van phan phdi sao cho tao nén dong chay trén mat cat loc vdi
be day‘_lt‘;p nuée 20 dén 30 cm. Dung cho xai 16p cat trén mat 1an lugt theo
huéng dong chay cho dén khi nuéde rita hét dyc.

Bé& loc cham cd thé lam viéc t6t véi ngudn nufc ty nhién cé do duc
tinh theo ham lugng cin cao nhét la 50 mg/l. Néu nudc ¢6 ham lugng cén
cao hon can cd bién phap ldng so b trude khi cho vao b8 loc. N&u ngudn
nude bj nhiém b&n rong tao, cin ¢d bién phap ngin ngita sy phat trién cua
rong tao trong b€ bang mai che hodc xit Iy hda chdt. N&u 14y ndde truc
tiép tir sdng ngdi cin cd ludi ché&n ca va cdc thiy ginh khéac khong cho vao
bé loc.

4.4. DPONG HOC CUA QUA TRINH LOC NHANH

Cac thong s6 chu y&u cta mot cot loc bao gdm: van tdc loc, chigéu day
16p vat ligu loc, kich thudc hat lec va su phéan bé kich thudc hat, t8n thit
ap lyc theo chi®u siu 16p vat liéu loc, thoi gian lge, thai gian cia mot chu
ky loc. T4t c& cdc thong s6 d¢ anh hudng tryc tiép d&n chédt lugng nude
loc, higu sudt loc va cd thé xac dinh dugc bang thuc nghiém nhd bé& loc thi
nghiém.
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4.4.1. Nguyén ty giit can ban trong cot loc

Chit lugng nudc loc phy thude vao hai ySu t8: chigu day ldp vat ligu
loc va thoi gian k€ tir khi bat diu loc.

Theo nguyén 1y giit can bdn cia mdi trudng hat, tée dé loc téi da duge
x4c dinh theo tuong quan gilta luc ddy cha dong nudc va luc k&t dinh téc
dung 1én ‘hat can. Né&u ta chia b2 day ldp hat loc thanh nhigu 1dp mdng,
ban diu da s6 can bin trong nudc khi tiép xic vdi be mat cac hat loc &
l6p trén ciing déu bi giit lai 0 dd, dan dan tao thanh mét mang can bao
boc hat vat ligu lge.

Bé day ctia mang can tang dén lén va cdu trdc cda mang khdng bén
vitng, dén lac luc lién k&t gilta mang va vit liéu loc qud y&u, mang can bi
ddong nudc pha v8, mot phan can bén bi nudc cuén di xa hon, xudng céc
l6p hat loc bén dudi va lai k&t bam l1én b2 mat hat & dd. Ci nhu vay, véi
mbi 16p hat loe, hiéu qua loc la k&t qua cta hai qua trinh ngge nhau: Qua
trinh k&t bdm cta 16p can mdi trong nudc lén b& mat hat loc va qua trinh
tach cdn ban tu bé mat hat lgec dua vao nudc.

Hai qu4 trinh trén dién ra dbng th&i va lan dén theo chidu sdu cua lép
vit liéu loc.

Néu xdc dinh nong do
can trong nude theo chiéu
day lép vat lieu loc tai
cdc thti di€m khac nhau
~ tinh tif lic khdi dau qud
trinh lpc va dung thanh
bi€u .46 ta sé ¢d nhu &
hinh 4-12.

Ung voi m&i thyi
diém nhat dinh cua qua

Néng do cgn frong nude

trinh loc t; < t, < t,
tuong dng vol moét dudng
cong dic trung cho ndng B¢ day lop vét liéu Jec

dé can trong nude theo

_chidu day lop hat. Vao Hinh &-12. Din bifn qué trinh loc theo
chidbu day idp vat lisgu lgc,
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giai doan diu, sau 0; 5; 10 gi ta thd4y ham lugng can trong nudc giadm rat
nhanh theo chi®u day l6p hat loe. Da s8 can béin bi gi¥ lai & cac 16p trén
cung. Lic dd qué trinh k&t bdm cin xAy ra 1a chi y&u. Bén mot by day x
nao dd, ndng dd cén trong nudc ghn nhu khdng d8i trong suét 1ap hat loc
con lai. Disu do chung to trong nudc ngudn chia mot lugng can khong co
kha nang két dinh vA khong bi hap thu 1én bé mit cac hat vat lidu lgc.
Thoi gian loc tang 1én, cdc duding cong 2, 3, 4 cho thdy kha nang gili can
cua cdc 16p hat loc bén trén giam dan. Can bj gitr lai & cac lap s4u hon,
Doan x| trén dudng cong cho thiy cédc lép bén trén da mét hoan toan kha
nang loc, hét kha nang hdp thu lén b® mat hat loc. Cd ti€p tue nhu vay,
be day cua l&p bao haa cdn sé tang lén cho dén ldc toan bd 16p loc hét tac
dung gitt can, ndng d6 cén trong nudc ra khéi l6p vat liéu loc bang ndng
d9 can cia nude dua vao thiét bi loc.

Hinh 4-13 trinh bay tudng quan giita ndng d6 can trong nuéc loc va
thoi gian loc. Ta thdy ring trong khoang thai gian t, dén t,, nuée loc cd
ndng d¢ can khong d6i, sau dd tang lén rdt nhanh. Goi t, la thai gian loc
c6 higu qua, vay d6i voi méi loai hat loc va véi méi be day 16p hat s& cd
mét thai gian lgc hiéu qua tuong wng.

s

f6n that ap luc Ap,

Méng d3 edn Frong nuoc loe ©

1

|

Lo

{

| |
| 1
ta t‘

- ———
N“‘t— e e ———

Thoi gian loc f
Hinh 4.13. Bidu db xac dinh thdi gian Ipc hidu qud

D6i v6i tén that ap lgc trong c6t loc cing hoan toan dung nhu viy:
ton that ap lyc cang lén & do sau cang lén cua chigu day lop vat lidu loc
tinh tif trén xuéng va tén that 4ap luc tang theo thoi gian lec.
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Déi vai b€ loc nhanh, tén thdt 4p luc 14y cao nhit 1a 2,5 m, dd 1a gidi
han chigu cao 16p nudc bao vé trén be mat vat lidu loc. Do tang t8n thit
ap lue trong 16p vat liéu loec khong duge vugt qua bé day 16p nude d& trdnh
tao ra chan khéng trong ldp cdt loc.

Déi véi thai gian lam viéc cda b& loc, k&t qua thuc nghiém cho thiy
rang, céc chi tiéu kinh t& cia bé loc phu thuée vao cde théng s6 cong nghé
va cdu tao cuia nd. :

Qua thyc t& ngudi ta cdn thiy rang:

- Chon vat ligu loc cd kich thu8c nhd hay lén khong dnh hudng téi gid
thanh xay dung bé.

- Tang chigu cao 18p nudc bao vé trén vat liéu loe hay tang gidm chidu
day lép vat lidu loc, gia thanh x4y dung cing it thay déi.

Né&u giam van tfc loc s Anh hudng nhiBu téi gia thanh xay dung. Dé
cé-thé st dung van t8c loc 16n, ngudi ta phai chon vét lidu loc ed kich
thudc lan, tic b& loc o6 chidu day lgp vat liéu lpc 16n, nhu vay chidu sau
nhép viao cia tap chit vao l6p vit lidu loe cing ldn hon. Khi véan t6c tang
cd nghia 1a tang van téc co sat gitta cdc hat lo litng trong nudc voi bé mat
vét liu loc nén trd lye thiy luc cing tang lén, nhung vu di€m 1a tang kha
ning thim siu cda cdc hat xung mao quan vat liéu loc.

Tuy nhién, chit lugng nuéc loc theo thoi gian vAn cé thé khéng dam
bao, do dé thui gian 1am viéc cha bé loc phéi dam bao dat cdc yéu cau sau:
chét lugng nudc loc ddm bdo yéu chu va thdi gian trong dd tdn thét ap lue
nhé hon gid tri t8i da cho phép.

Viy thoi gian lam viée tdi uu cha bé lgc cing phu thude vao tinh chat
ly héa sinh hoc ctia nude thé can xu 1y, van tée loc va dic dim cia lép
vat liéu loc (chidu day kich thudc va su phan b8 hat vat ligu lge). Ciing cin
luu ¥ ring, chit lugng nudc tho thay ddi theo vi tri va theo mua.

Trong thuc t& thdi gian loc d€ dam bao chit lugng nude loc thudng
l6n hon thti gian dadm bao tdn thdt ap luc. nhd hon gia tri t6i da d&i véi
~ moi didu kién van. hanh b€ loc. D€ dam bao cd gidi phap kinh t& thi su
khac nhau cia hai thdi gian dé khong duge nhidu qua, thudng tit 1 d&n 1,5
ngay.
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4.4.2. Phuong trinh dac trung cho qué trinh loc nhanh

D€ tim ra phuang trinh déc trung cho qua trinh loe nhanh ta hay xét
mot 16p hat vat liéu loc ed chidu day Ax, cach b mat khéi vat ligu loc mot
khoang x gi¢i han bang hai mat phéng I - I va II - II nhu trén hinh 4- 14.

Dén mat phéng I-1, nudc c6 ndng do can C,, qua doan Ax d&n mit

phing II-II, nudc cd ndng d6 can C,. Bién thién ciia ndng 46 can qua doan
dudng Ax sé la:

aC
AC = —(C, - C)) = - — Ax
ox
aC : :
Bao ham riéng — bi€u thi sy thay déi ndng d6 can trong nudc theo
ax ’

chigu day cha l4p hat vat lidu loc va duge goi la gradient nbng d6 can.

Gia tri cia gradient ndng dé can phu
thuée vao khoang czi(.:h x tii mat lop hat
loc dén di€m tinh todn va thdi gian lam
vige t cla qué trinh loc. Ddu (-) trong
céng thdc trén bi€u thi tuong quan thuan ]
nghich cla néng d6 c4an va khoang cich x. I =

x
I

Gid st ngudn nude ¢d ham lugng can .
C, (g/cm?) trén mét don vi dién tich cua I — IM I
16p loc day Ax, sau mot ddn vi thdi gian o]
loc duge mét higng nuéc tudng Gng véi téc . ‘
dé loc v. Lugng can bi lédp loc Ax giit lai
‘trén mot don vi dién tich sau mét don vi {
thoi gian sé la:

—3C Hinh 4-14. SO db tih chiBu day Kp
AG = V.AC = v — Ax _\.’rﬁt lidu loc
ox

N&u goi p 14 kh2 nang hdp thu can cta mot don vi thé tich hat Igc thi
lugng can bi hip thu sau mot don vi thoi gian sé la:’
dp
AG = v—Ax
gt

Dua vao dinh luat bao toan vat chit, lugng can bén tach ra khéi nudo
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bang ladgng can bi hat loc hap thu lén bé mat, ta ca:
aC ap
- v— Ax = —Ax
0% dat

Bé giai dude ndng d¢ can C va kha nang hip thu cin clia moét don vi
thé tich hat loc p, cn dua vao ban chit vat Iy cia qua trinh loc dé co m@t-
phudng trinh nia.

Nhu da ndi trén, hiéu qua cia qud trinh loc nhanh 1a k&t qua cua hai
qud trinh d6i lap, két bAm va tdch can xay ra dong thoi trén bé mat hat
Ipc. Do d6, su bién thién ndng do cin trong ldp loc Ax cd thé vist:

AC = AC, - AC,
trong dd: '
AC, - bién thién ndng do can do ké&t dinh lén b2 mat hat loc;

AC, - bi¢én thién ndng d¢ can do qud trinh tach can ra khéi be mat
hat loc.

ACl luén t¥ 1& thuan v8i ndng dé can trung binh cia nude loc C vii
chidu day Ax cta 16p loc:

AC, = b.C.Ax

AC, ty 1& thuan vd&i lugng cén tich liy trong l6p hat loc p.Ax va ty 1&
nghich vdi lvu lugng nudc qua 16p hat loe véi tdc do v:

p.Ax

v

a, b - cdc thong s6 loc cha quéd trinh loc.

aC
Thay AC, va AC, vao phuong trinh tinh AC, ddng thai thay DC =—.Ax,
. ox
ta co:
- 8C . a
e =bC-—p
ox v

Day 1a phuong trinh bi€u thi nguyén ¥ co ban cla qua trinh loc
nhanh.

120



O dau qué trinh loc, lugng can hép thu lén vat ligu loc chua cd, cd thé
coi p = 0. Tich phan phudng trinh bigu thi nguyén ly co ban cta qud trinh
loe nhanh ta cd:

C = e'™-

4]
trong dd:
C, - ndng db ban dhu caa can trong nude chua loc. H&t thvi gian loc
hidu qua, 18p hat vat liéu loc dat dén trang thai bao hoa can, khi dd nbng
d6 can trong nudc khong déi trong sudt toan b6 chidu day ldp hat loc va

. aC
ta ¢c6: -—— = 0; C =C,, lic dd p la gidi han bao hda cia kha niang hip thu
0x
can. Vay phuong trinh co ban cia qua trinh loc nhanh lic d6 cd dang:
a h.C .V
b'Cn F—Pp 25
v Pih

trong dd p,, 12 gi¢i han bao hoa cia kha nang hﬁp thu can.
L&y vi phan hai v& cha phuong trinh trén theo thoi gian va két hop

: oC dp
v6i - V—Ax =— .Ax ta duge phuong trinh mé ta qua trinh thay déi.
ox dz
nbng do can trong nudc theo chidu day 16p hat loc va theo thoi gian loc:
9%C aC aC
— 48— +b— =0
d%.dt dx ot
pAx
Mit khéc, néu ldy vi phan phudng trinh AC, = a.—— theo chigu day
v
% va két hop véi phuong trinh trén ta cd:
d%p ap
— = a,? S,..\. h—=0
ax.0t ' 21 at

Pay la phuong trinh ma ta sy thlay d6i ctia p theo chidu day 18p vét
lidgu loc va theo thoi gian loc.

Trong thuc t&, can thién nhién thudng r&t da dang va cd tinh chét hoa
Iy hoan toan khdc nhau; con vat liéu loc thi thudng khéng ddng nhét vaé
kich thuéc. Khi rita loc thudng xay ra hién tugng phan loai thuay luc, chc
hat 16n hon roi xudng nhanh hon lam cho 16p loc cd kich thuéc hat tang
dan ti trén xufng. Su khéng ddng nhét clda cin va vat litu loc lam cho
cdc thong s6 loc a, b cé gia tri thay déi t_heo chidu day 16p loc va la cac
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ham s6 a = ¢ (x); b = ¢,(x). Dang cia cdc ham s§ nay chi ¢6 thé xac dinh
bang thuc nghiém.

Trong digu kién loc Iy tudng, cac théng s6 a vi b cd gia tri khong d6i
va la hing s6. Trong thyc t&, d€ cd thé xic dinh dugde cac théng sd clia
quéa trinh loc, can don gian trong tinh todn bang ecich s dung cdc chudn
s6 dong dang voi qua trinh loc Iy tudng. -

4.4.3. Cac yéu t6 khac anh huéng t6i chat luong van
hanh thiét bi loc

4.4.3.1. Cdc thong s& vit ly

1. D6 nhét cuia nude thé

Khi d6 nhot cia nude cin xU Iy giam thi tré luc thiy lve cinhg gidm

va hiéu sudt tdch rdn - long cd xu hudng t6t 1én. Trong thuc t& van hanh
cdt loc vao miua hé t6t hon miua dong vi d6 nhét ty 1é nghich vdi nhist do.

2. Kich thuée ciia hat vat liéu loc
Kich thudc hat vat lidu loc 1a mot trong cdc théng s§ ¢d 4nh hudng lén

dén qua trinh loc. Khi kich thuéc hat vat liéu nhd thi hidu sust tach tang
lén vi tang b8 mit loc nhung dbng thai cing lam tang trd lue loc.

3. Kich thudc ctia cdc hat lo litng trong nudc

Do co ch€ van chuyén cdc hat téi tiép xte v6i bé mat loc phu thudc
truc ti&€p vao kich thuée cia hat keo cin tach. Vi vay, khi kich thuéc hat
tang lén (v6i cdac hat 16n hon 1 um) thi kba nang co sit ciia cic hat véi
b& mat loc ciing ting lén va-cdc hat dé duge giit lai trén bd mat loc.

4.4.3.2. Cdc thong 56 héa hoc .

Higu suét loc phu thude vao khd nang hap phy cac hat lo ling trong
nude lén bé mat loc, dé 1 co ch& chinh ctia qua trinh loc. Kha nang dd
‘gidm dan theo'thdi gian lgc (nhu da giai thich & trén) nén higu sust loc
ciing phu thudc vao chu ky rita hoan nguyén vat liéu loc. '

1. Anh hudng ctia dé¢ pH

Dién th& bé mat cua cac hat vat liéu loc phu thude vao d6 pH. Vat lieu
lge thudng dung la cat, than, ... cde vat lidu nay ddu cd dién th& be mat
 am véi gia tri pH tit 7 dén 9 va d¢ la gia tri pH thudng dung trong xi 1y
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wide. DE tach cac hat bong keo cla sAt bing qua trinh loc, hiéu qua cao

nhdt & pH bang 7 (theo Omelia va Stump) va & pH bang 7 dén 9 (theo
Stanley).

2. Anh hudng ciia ion héa tri cao

M6 hinh Iop dién tich kép chi ra rang, khi tang cutng do cla ion thi
16p khuéch tan bi nén manh hon va lyc hit manh hon luc ddy (xem phan
keo tu). Thye nghi¢m chi ra rang, d&i véi cac hat huyén phil cing nhu hat
vat lidu loc, khi thé dién dong ¢ tang thl hiéu suét loc gidm, cd nghia la
tang luc ddy caa lép dién tich kép. '

Phan tich bang kinh hién vi ddi véi cdc kich thude hat bong keo ngudi
ta thdy rang, khi dién tich am tang lén thi 46 thdm sau cta hat cédn xudng
vat ligu lgc clng tang lén.

4.5. AP LUC AM VA SU TAO THANH BOT KHi

Sy phéan bé 4p lyc trén toan bd chidu cac cia bé loc phy thuéc vao
chigdu cao cta 16p nufc bao vé phia trén b® mat vat lieu loc. Cé thé phan
bist hai trutng hgp cyc tri sau:

a. Chitu cao 16p nudc bao vé 1on (tdi 1,4 m), bé€ loc sé van hanh vdi
ap luc du.

b. Chidu cao 1dp nuéc bao vé nhd (dudi 0,4 m), b€ loc van hanh trong
digu kién dp luc am.

Hien tugng trén duge giai thich nhu sau (xem hinh 4-15).

Nuéc trén be mat vat lieu loc duge bao hoa voi khong khi, nghia la
téng &p lyc cua khi va hoi nudc bang ap lue cta khi quyén. Theo chigu cac
cua cdt nudce bao vé tir trén xubng dudi, 4p luc cla cdt nudc tang. din, con
téng ap luc caa khi vin giit nguyén. Ap luc cua nudc bat dau gidm khi
nudc di qua 14p vat ligu loc, con ap lyc cua khi vén giit nguyén néu khong
¢6 qua trinh sinh héa nao xay ra trong l0p vat liéu loc, nhu vay 4p lyc cua
khi s 16n hon dp luc cia nudc va hinh thanh 4p lyc am, cd nghia 1 tai
d6 mao quan chia khi va khong cd nudc chay qua nén tén thdt dp sudt
tang dot ngdt, lam két thic sdm qué trinh loc. Né&u cac bot khi chi tao
thanh & méot ving cta bé loc thi ving con lé.i 56 kéo can ra khoi b€ loc
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cung vdi nude lge.

Né&u cac bot khi tich tu trong toan bé chidu cao 16p v4t liéu loc thi sé
ty nhién hinh thanh cdc dong dén nude qua 16p vat liéu loc ma khéng cd
hiéu qua cia qua trinh loc nuédc.

Né&u céc bot khi dinh két v&i cac hat vat ligu loc & lam giam t§ trong
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Hinh 4-15. Phdn b8 4p lyc trong Idp vt kéu loc phu thubc
vdo chigu cao Idp nuéc bao vé.
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cua ching, kéo
ching néi lén va
troi ra khoi bé
lgc cung v@i
nude rida loc
Day cing 1la
nguyén  nhan
gay mét vat liéu
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trinh ria.

Hinh 4-16
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4.6. BE LOC KHO

Loc kho 1a qua trinh loc nude trong dd nudc cin xit ly chay ti trén
xudng dudi qua 16p vat ligu loc cung vdi su chuyén déng cha khi ¢6 khdi
lugng tuong ty (hodc nhd hon hoac 1én han).

Nhuge di€m cia qud trinh loc nhanh la lugng 6xy hoa tan trong nudc
bi han ch&. O didu kién thudng, gia tri 6xy hda tan bdo hoa trong nudc
thay déi tit 14 g/m3 khi nuéc cd nhiét d6 0°C va 8 g/m? khi nudc ed nhiét
do 30°C. Trong qu4 trinh loe, lugng 6xy bi tidu thy mot phin cho qua trinh
oxy hda sit, mangan, mdt phan 16n hon d€ khit cdc chdt hitu co va mot
lugng rdt 16n 6xy chn cho qud trinh nitrat héa amoniac. Khi trong nudc cd
amoniac, cin d&n 3,6 g O, d€ éxy hda 1 g NH,, do d¢ viéc tdch amoniac
bing quéd trinh loe nhanh bi han ché& dén 2 + 3 g/m3. Khi nudc thé g chia
Iugng amoniac cao thi qué trinh loc hai 1An c¢é théng khi & giita 1a hét sidc
can thigt. Do vay dé giam gid thanh cia qué trinh nay, ngudi ta c6 thé si
dung quéd trinh lgc khoé nhu mo t4 & hinh 4-17.

Hinh 4-18 trinh bay so d& nguyén ly thi&t bj loe kho. Trong d6 nuédc
thé chdy tir trén xufng di qua vat liéu loc mang theo cd mét lugng khong
khi cing né d€ bu vio lugng éxy bi tidu thu.

Trong thiét bj loc kho, nudc va khi cung di qua lép vat lidu loc, do dd
nudc loc dudi day thiét bi khéng bj dang lén cao. Qua dd lugng 8xy cin
thiét thudng xuyén duge bu vao d€ oxy hda, vi du 6xy hda amoniac. Loc
khé con tao ra qua trinh trao ddi khi CO,, H,S, CH,... va ca qud trinh 6xy
hda hdéa hoc hoac 6xy hda vi sinh hoc cdc chat hitu co. Ngoai ra, do nuée
va khong khi di ciing chi®u nén so vdi loc uét thi nudc ti€p xic gin be mit
lép vat liéu loc hon, qua dd cde quéd trinh khit nhu khi sdt, khit mangan
s& ti€n hanh thuin lgi hon,

Tdm lai qua trinh loc khd cd cde vu didm saw:

o Cung cdp di 6xy cho qu4 trinh dxy hda cd chita moét lugng lan
amodniac trong nuéc thd, cd thé tach duge 5 dén 10 g/m® va sau b& loc khs,
nubc vin dam bao lugng 6xy hda tan bao hoa. :

e Chi mot phin khe réng cia vat lidu loe bj nude chidm ché, do dd
van téc loc cd thé dat gia tri 1on hon rét nhidu so véi bé loe wdt. Nhd van
tdc 16n nén cic hat cin duge van chuyén 1&n b& mat vat liée, loc va nhd co
- ch& hép phu ching duge git lai & dd, hiéu suft loc tang lén.

" e Véan téc dong chdy qua cdc hat vat liéu loc tac th€ nang chay va
lam tang dién tich 4m cda cdc hat vat liéu loc, tao 4nh hudng t6t d&n qua

126



Nudc thd _ Khdng khi'
) MNuoe Nuoe

P

e

AN
N

Nuoc sach

- —* \\ / 7
o //m\g

Hinh 4-17. Biéu dién qua trinh loc kho
a. 8¢ dB lpc khb; b. Phan b8 ddng chay trong cét loc

trinh hdp phu céc hat keo mang dién tich duong va cac béng céan sat.

® Céac chédt khi hoa tan trong nudc dé bay hei nhu CO,, H,S, CH,...
va cdc chdt hitu ¢o gdy mui cho nudc cing bi khit cing vai qua trinh
chuyén dong cia khi.

B& loc kho cd cdu tao dun gian, nuéc can xi 1y duge phun d8u trén toan
bd dién tich bé nhd cdc miéng phun hoic gian phun quay 4 dén 6 canh, quay
vOi van t6c 20 d&n 30 vong/phut. Cic 16 phun ¢6 dudng kinh phun tir 3 dén
4 mm. Chidu cao cia 18p vat lidu loc tir 1,56 d&n 2,0 m, cat loc ¢ kich thude
ti 1 dén 2 mm. Ngudi ta cd thé ding sdi v& v6i ciing kich thuée d€ tang téng
dién tich b® mat hat vat liéu Ioc. Diy cta b6 loc duge bs tri bang mot 16p da
véi céac truc loe d&€ cd thé tién hanh ria bing khi hodc nuéc két hop. B mat
nudc loc duge chda cach ddy b8 mét khoang nhit dinh dé€ téch nudc va khi
ra khoi hén hop. Nudc loc tu chay sang b& chia.

4.7. CAU TRUC MOT VAI THIET BI LOC

Hinh 4-19 va 4-20 say diy néu cdu tric cla thiét bj loc nhanh ty do
va thiét bi loc nhanh cudng buec thudng gap trong cong nghé xu 1y nudc.
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Chuong §

QUA TRINH KEO TU

5.1. KHAI NIEM

Tap ch&t trong nudc thién nhién thudng da dang vé ching loan va kich
thuée, ching cdé thé la cic hat cit, sét, mun, sinh vat phu du, sah phim
hitu co phan hiy... Kich thudc hat dao dong tit vai phin triéu mlhmet dén
vaismilimet. Bang cac bién phap x¥ 1y ¢o hoc nhu lang loe, tuyén n61, chi
ed thé loai bd duge cac hat cd kich thudc l6n hon 10 mm, v6i cac hat
kich thuéc nhd hon 10 mm, néu ding qué trinh ling tinh thi phai ton rat
nhidu thdi gian va ctng rit khd cd thé cé duge hidu qua cao, do vay cén
phai 4p dung phuong phép xi ly 1y hda hoe, dé la phuong phéap kéo tu.

Keo tu 1a mét phuong phap x{ 1y nude cd st dung hda chét, trong do
cac hat keo nhd lo liing trong nuéc nhd tdc dung cia chidt keo tu ma lién
k&t véi nhau tao thanh béng keo cd kich thude 16n hon va ngudi ta cé thé
tach ching ra khoi nudc dé dang bing cdc bién phéap lang loc hay tuyén
ndi. '

Cac chit keo tu thudng duge st dung 1a phén nhom, phén sit duéi
dang dung dich hda tan, cde chdt dién ly hodc cdc chét cao.phan tiu..

Nhu da néi & Chuong 2, kha nang dp dung cdc qui trinh xd ly nudc
tuy thuﬁc vao kich thudc hat tap chdt chda trong nudc.

Biang cich si dung quéa trinh keo tu ngudi ta con cé thé téach d1.t0c,
hodc lam gidm di cac thanh phan ¢d trong nuéc nhu cac kim loai n&ng, cac
chiit bén 1o litng, cac anion PO, ... va cd thé cai thién duge dd duc va mau
_ sAc cha nuéce.

Bang 5-1 théng ké cac kha nang cd thé dat dudge khi xd 1y nufe bing
qua trinh keo tu. : :
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Bing 5-1. TAc dung cta gua trinh keo tu trong xi Iy nude clp

Céc thanh phin trong nudc : Kha ning tach 6 da nhd qua trinh keo ty

Céac chit vd cd

- D§- dye Tt
- Chit rédn I8 ling 4+
- Photphat PO4™? 4+
- Nitrat NOg’ 0

- Amon NH4* 0

- Clorua CI° - 0+
. Sunfat S0 { iy theo héa chdt sd dung
- Florua F’ ++

- Sét ++
- Mangan +

- Nh&m +H+
- Dbng 4
- Kém ++

- ‘Goban 0

- Niken W]

- Vanadi +++
- Asén +++
* - Cadimi e,
« Crdm ++
- Chi . EnY
- Selen +4+4
- Thdy ngén ++

- Bari +

- Xianua CN- 0
C4c chat hdu co

- Mau {theo mg P/} +
- MU ' 0 +
- COD {theo Q32) P
- TOC [theo G) +++
- BOD (theo QO2) e+
- Phenol {CeHsOH} 0

- Cacbon mach viéng ++

- Hoéa chidt bdo vé thyc vat

{parathion, BHC, dieldrin) _ + ++

Céac vi sinh vt~

- Virut +++
- Vi tring 4+
- Tao : ++

(rhi chui:

0: khong giam; +: tU 0 dén 20%%; ++: 20 dén 60%; +++: Lrén 60%
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5.2. CAU TAO CUA HAT KEO

Tuy thudc vao ngudn gde xudt xd, thong thudng ciac hat céan trong
nude déu cd thé mang dién tich am hode duong, vi du cac hat can gdc silic,
cac tap chdt hitu co déu mang dién tich am; cde hydrdxit sat, nhdm mang
dién tich duong. Khi thé can bang dién dong cia nudc bi phd vd, cde thanh
phan mang dién tich sé két dinh v&i nhau nhd lyc lién két phan ti va luc
dién tif, tao thanh moét t§ hop cic phén ti, nguyén ti hoae cac ion tu do,
cac t6 hop tao thanh dudgc goi la hat keo. Tuy thudée vao thanh phan cdu
tao, cic hat keo sé cd nhitng tinh chdt khdc nhau. Ngudi ta c¢d thé chia cdc
hat keo thanh hai loai: keo ky nudc va keo hao nude. Trong k§ thuat xi
Iy nude bing qud trinh keo tu, keo ky nudc ddng vai tro chu dao. Ngoai
ra, ngudi ta coén phan loai theo cdc dang sau: -

~ Keo phan td la nhitng phan tit 16n (polyme) tao thanh hat keo,

- Keo phan t4n gom nhiéu phén t& phan tdan (cdt, dit sét) tao thanh
hat keo;

- Keo lien két g‘ﬁm nhidu phan ti khac nhau lién két véi nhau tao
thanh hat keo.

Keo ky nudc (hydropholic) khong tan, phan chia thanh cde hat nho,
khong ngam daun, nude. Vi dy, cac kim loai nhu vang, bac, silic...

Keo ngam nudc (hydréphilic) cé kha nang hdp phu cde phan tit nuée.
Vi dy, vi trung, vi rit, cdc polyme hoa tan, long trang tring...

Keo ky nuéc hinh thanh sau qua trinh thiy phan cac chat xtc tac nhu
phén nhdm, phén sit. Ban ddu cdc phan ti mdi hink thanh lién két lai véi
nhau thanh cdc khéi dong nhédt, vi du khi dung phen sit, sau khi thay
phén sé& tao ra cac khéi lién két gom nhizu phan t@ Fe(OH),. Nha cd dién

tich _be _mat I¢n, cdc khéi nay ¢ kha nang hdp thu chon loc madt loai ign

nao dg, hoac cd trong thémh phan cdc ion ciia khéai hoac gan glﬁng mot

mat nhéan keo mang dié: 1_gAn chat trén dd, co khé I_m.ng

hut mot 84 io

ién tich trai ddu d€ bu lai mét phan dig
Nhu vay, quanh khéi lién két phan ti ban dau cé hai ldp ion mang digén
tich trai ddu bao boc, goi la 16p dién tich kép cia hat keo. Ldp ion ngoai
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cung do lue lién két yéu nén thudng khong ¢d du dién tich trung hoa véi
16p dién tich bén trong va do vay hat keo ludn mang mét dién tich nhat
dinh. D€ can bang dién tich trong maoi trusng, hat keo lai thu hut quanh

minh mot «f ion trdi ddu ¢ trang thai khuéch tan (hinh 5- 1)

I

+ +* +
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-+ :_: NG
Jat mang Ay =N -
dién hih dm = o ok
+ 7= - T i D =2
R S I The diendang 1éng
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-t /—-'-“—— © 1ang xung duas
= 1 hat keo
Thé  dién dong zefa Do Mang bao guanh hat keo
lop mang — - Khor dung dick
dién fich kep

Néng d6 ion dm -

Néu hat keo d trong
crang thai tinh thi dién tich
cia hat dugce ba bdi dién
tich cta 16p ion khuéch tan.
Jo chuyén déng Brown, lap
ion khuéch tan khong di
chuyén dong thai vei hat keo,
bdi vi lyc lién k&t khéng bén

- g khuéé}g fan .
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NG Wty 3 i0n s
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nudc ludn 1a hat keo mang ’ I
dién tich. Tt hinh 5-1 ta £

a P - ™ a
thdy, thé& nhiét déng ¢ trén EghF
bé mit nhan keo bing téng ;‘;‘i :

. s P 5 - - o }
dién tlcl? céc _10n-cua lap vé ~ 51 % Khodng cdch
nhan, con th& disn dong ¢ 3¢ mdt hat ||| mang bao
trén b& mat hat keo bing o Md? phéng
téng dién tich eta 1ép ion dién tich kep

“b) '

kép trén bé mat hat keo.
Thé€ dign dong § cd gia tri
nhé hon thé nhist dong ¢
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Hinh 5-1. M& td cdu tric hat keo.
a. Khé niém v& (6p dign tich kép;

b. M& ta dién th€ trén bé mat hat keo.



5.2. CAU TAO CUA HAT KEO

Tuy thudc vao ngudn gdec xudt xd, théng thudng cac hat can trong
nudc ddu cd th€ mang dién tich am hoae duong, vi du cdc hat can gdc silic,
cdc tap chat hitu cd déu mang dién tich am; cac hydréxit sit, nhom mang
dién tich duong. Khi thé can bang dién déng cta nudc bi pha v, cdac thanh
phan mang dién tich sé két dinh vdi nhau nha luc lien k&t phan tit va luc
dién ti, tao thanh mét t8 hop cdc phan tl, nguyén td hodc cac ion tu do,
cdc td hop tao thinh duge goi la hat keo. Tuy thudc vao thanh phan céu
tao, cdc hat keo sé ¢6 nhitng tinh chat khdc nhau. Ngudi ta cd thé chia cdc
hat keo thanh hai loai: keo ky nudc va keo hdo nude. Trong ky thuat xu
ly nudec bing qud trinh keo tu, keo ky nudc déng vai trd chi dao. Ngoai
*a, ngudi ta con phan loai theo cic dang sau: '

- Keo phan tt 1a nhitng phan ti¥f l0n (polyme) tao thanh hat keo,

- Keo phan tdn gébm nhigu phan tl phan tdn (cat, d4t sét) tao thanh
hat keo;

- Keo lién két gdbm nhisu phan td khdc nhau lién két vdi nhau tao
thanh hat keo.

Keo ky nudc (hydrophelic) khong tan, phan chia thanh cac hat nhg,
khong ngam dau, nudc. Vi du, cac kim loai nhu vang, bag, silic... |

Keo ngam nuéc (hydréphilic) ed kha nang hdp phu cic phéan ti nude.
Vi dy, vi tring, vi rdt, cdc polyme hda tan, long trang tring...

Keo ky nudc hinh thanh sau qua trinh thiy phan cac chdt xvc téac nhu
phén nhém, phén sit. Ban dau cac phan tvf méi hink thanh lién két lai véi
nhau thanh cdc kh6i dbng nhé‘it vi du khi dilng phén sat, sau khi thfly

tich jmwhmma ning hdp thu chon loc mot lgg_u ign
nac dd, hoac co__g_o_r_lg_@nh phan cae ion cda khéi hoae gén gidng m mot

trong cdc ion. tmng_khﬁ%kﬁtm;mh thuge, tao thapnh ldp va hoe
ion. Lop v6 jon nay cung véi khéi phan ti bén trong tac thanh hat keo, Bs

mit nhﬁWﬁﬁn&ng -
hiat mot s8 o ién tich trai ddu d& bi lai mot phin diénp ti

Nhu vgyduanh khéi lién két phan ti ban dau cd hai 16p ion mang dién

tich trdi ddu bao boe, goi 1a 16p dién tich kép cla hat keo. Lép ion ngoai
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cung do Iyc lién két yéu nén thudng khong cd du dién tich trung hda vdi
16p dién tich bén trong va do vay hat keo luén mang mot dién tich nhat
dinh. D& can bang dién tich trong moi trudng, hat keo lai thu hiit quanh

minh mét <8 ion trai ddu § trang thai khuéch tan (hinh 5-1).
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viing. Do dd, hat keo trong
nudc ludn la hat keo mang
dién tich. Tu hinh 5-1 ta
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nhan, con thé dién dong {
trén bé mat hat keo bang
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Hinh 5.1. MO ta clu tric hat keo.
a. Khai nigm vé I9p dign tich kép;

b. M& tA dign thé twén bs miat hat keo.



mot tri s6 bang tdng dién tich cia cac ion trdi ddu ndm trong 18p dién tich.
kép.

Theo 1y thuyst vé lép dién tich kép, néu hat muén keo tu thi thé&
dien dong zeta can phai giam thdp dudi gid tri tdi han. Trong trudng
hgp keo ddt sét, gid tri t6i han nay duge quan sat thdy & khoang 0 =
10 mV. Do vay, qua trinh kee t-l_l- dugc xem nhu budc dau tién trong vige
k&t hgp cac hat riéng ré nhd viéc gidm thé dién dong zeta. Qué trinh
tao béng keo xay ra nhd khudy tron va hinh thanh viéc k&t hgp céc hat
bong keo nhd.

Trong pha phén tan keo, dién tich b& mat cta cac hat keo cd anh
Ywéng T4t 16n dén céc ion bao quanh. Céc ion trai ddu bi thu hut v be
mat va cdc dong ion (cdc ion cung loai dién tich) bi day ra khoi bd mat.
K&t hop hén hop céc xu huéng chuyén dong nhiét va hit hoac ddy ion lan
nhau sé tao ra mot Idp trong clia bé mat tich dién cia hat keo va mét ldp
ngoti cd s& duong lugng cdc ion trdi ddu phan bg trong pha khuéch tan
tao ra ldp bd mat dién tich kép (hinh 5-1).

Theo Stern, tac gid phan chia 18p dién tich kép thanh 2 ldp: 1dp dién
tich kép Stern véi cac ion trai ddu hit nhau rdt manh trén b& mat hat keo
va 16p khuéch tan, cd be day phu thudc vao cudng do ion cha dung dich.
Dién thé trén be mat giita 16p ngoii ctia 16p Stern va lop trong cua 16p
khuéch tan dudc goi 1a thé dién dong zeta. Cde lyc hit va luc ddy tinh dién
dugc xem nhu 1a cic lyc phan tan hodc luc London - Van der Walls thn tai
gilta cac hat keo. Do 1dn clia cde hyc nay thay d6i tj 1é nghich vdi khoang
cich gifta cac hat va ching déc l4p vi cudng do ion cda nudc. Khd nang
8n dinh ctia hat keo la két qua tdng hgp gilta lyc hit va lyc ddy. Néu lue
téng hgp la lyc hiit thi xay ra qua trinh keo tu.

Hinh 5-2 trinh bay nang lugng tuong tdc cta hé keo khi cuong dd ion
trong dung dich cac va thép. O khoang céch gan be& mat, luc hdp dén -
London - Van der Walls thudng manh. O khoang cdch xa bé mat hon, lyc
ddy tinh dién ed thé vugt qua luc hat tinh dién. Lyc ddy & mét khoang
cach nh4t dinh s& manh hon hodc y&€u hon tuy thudc vao dién tich bé mat
va vao kha nang cac ion trai ddu cd thé bu vao b& mat dé (cuong dd ion
trong pha 1ong). ' ‘ |

D6 6n dinh cia hé keo phu thudc vao lyc téng hgp. Khi- xdy ra qua
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trinh hdp thu thudn tdy (hép phu nhd luc tinh dién va / hoéc luc Van der
Walls, hdp thy ion trai ddu thuong chi€ém wu th& hon hdp phu ion cung ddu
~(hinh 5 'h}
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Hinh 5-2. M& ta nang lugng tudng tac cda h keo.

Khi thiuy phan jon kim loai nhu Fe?* hoac Al3* b8 sung vao nudc, qua
trinh thdy phan xay ra tuc thadi va hinh thanh cdc phidce hydroxyl. Nong d6
ciac phic hydréxyl phu thude vao nbng dd cdc ion kim loai va gia trj pH.
Cac phic hydréxyl c6 mang dién tich va thdi gian tdn tai cta chdng rét
ngin. Cac ion duong bi hdp phu trén b2 mit cdc hat keo va dién tich b2
mét bi trung hoa do gidm thé& dién dong zeta. S8 cac ion trdai ddu doi héi
d€ trung hoa dién tich beé mat khi nhé so véi s6 cac ion yéu ciu dé€ "nén”
lap dién tich kép. Nong do cdc ion trai ddu can bS sung ty 1& thuan véi
ndng dod cac hat keo trong nudc va b8 sung du lugng cdc ion trai déu sé
tao ra su tdi 6n dinh cta hé keo do chuyén d8i nghich chiéu dién tich be
mat.

Khi cac mudi kimiloai nhu FeCl3.6H20 va Allz(SO4)3.16+18H20 dUQC_b6
sung vao nudc voi ndng'dd di, nhém hoic sit hydroxit duge hinh thanh va
tao ra két tda. Cac hat keo. cd ﬁat trong nudc tac dong nhu cac hat nhan
dé két tia va tao ra két tha. Cu ch& nay dugce bist voi tén goi "keo tu
nhanh".

Khi ning ldgng dong hoc clia cac hat keo khong du dé€ tao ra su
chuyén dong, huyén phu sé trd nén ben vitng, bing bién phip khuidy tron
hodic b8 sung cde polyme cé kha nang keo tu, ngudti ta cd thé pha vi trang
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thai cAn bing caa hé, lam cho cdc hat keo xich lai gin nhau hon, ting lue
hat, gidm luc ddy va do vay lam cho qud trinh keo tu dat hi¢u qua hon.

Khi st dung bién phép giam thé& dién dong zeta, nguvi ta nhén thay
ring dién th& zeta cia hat keo ky nuéc dao dong trong gidi han 0,05 dén
0,1 V. D& luc hut phan t& thing duge lyc ddy tinh dién thi dién thé zeta
phai nhd hon 0,08 V va qui trinh keo tu cang dat hi¢u qua khi dién thé
zeta ti&n toi 0. Trang thai hé keo khi dién th& zeta bang 0 duge goi la
trang thai ddng dién va tri s6 pH cia hé ¢ trang thdi dang dién dugc goi
la diém ding dién.

5.3. CAC PHUONG PHAP KEO TU

Trong cOng nghé xit ly nudc bing phuong phap keo tu, ngudi ta thudng
st dung:

1. Phuong phap keo ty ding cdc chit dién ly don gidn;

2. Phuong phap keo tu dung hé keo ngude ddu nhu ciac mufi nhom
hosc sat.

3. Phuong phap keo tu diung cdc chidt polyme. Phuong phap nay con st
dung cé khi can tang cutng qua trinh keo tu cho cdc phudng phdp khiéc.

5.3.1. Keo tu bing cac chit dién ly don gian

Ban chit cia phuong phdp 12 cho vao nudc cac chit dién ly & dang ion
don gian nguge ddu. Khi ndng do cdc ion nguge ddu tang 1én thi cang g
nhiBu ion duge chuy€n tit l6p khu&ch tan vao ldp dién tich kép, dan tdi
vige gidm dién th€ zeta, dong thdi luc ddy tinh dién cing gidam di. Nho
chuyén dong Brown, cac hat keo véi dién tich nhé khi va cham dé ké&t dinh
bang lyc hit phan t& Van der Walls, tao nén cic béng can lgn hon. Khi
kich thudc cta béng can dat d&n 1 um thi chuyén déng Brown hé&t tae
dung. N&u muén ting kich thudc béng can lén nita thi can phai tic déng
(khudy tron) d€ cde can xich lai gan nhau hon. '

Qua trinh keo tu bang cdc chédt dign ly don gian duge xem nhu mét cd
ché keo tu t8i wu vi nd gidi thich qua sy nén dién trong 16p khuéch tan
vao 1dp dién tich kép d€ pha v& trang thai én dinh cta hé keo trong nudc.
Mac du viy, trong thyc t& qua trinh keo tu ding chat dign ly don gian it
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¢6 ¥ nghia, do néng dé chdt dién ly dé dat tdi viée phd v8 trang thai én
dinh ctia hé keo dodi héi rdt cao.

Ké&t qua thyc nghiém cho thdy rang, khi st dung chat dién ly véi cac
jon c6 hda tri cao, hiéu qua keo tu cang lon va ndng 4o chit dién ly doi
hdi sé& gidm di. ’

Cing nhu céc phuong phap keo tu khée, keo tu diung céic chdt dién ly don
gian doi héi ligu lugng chit dién ly cho vao nude phai that chinh xdc. Néu
ndng do chét dién ly trong nude vugt qua mic chn thist sé din dén qu4 trinh
tich dién trd lai d8i véi cdc hat keo, 1am dién thé zeta tang lén, hidu qua keo
tu giam di va hé keo trong nudc sé trd vé trang thai bén ving.

Do céc nhuge difm ndi trén, trong thuc t& x¥ ly nudc, phuong phdp

keo tu ding ch&t dién ly don gidn rat it khi va hiu nbu khong duge su
dung.

5.3.2. Keo tu bang hé keo ngugc déu
Trong qua trinh nay ngudi ta st dung muéi nhom hoac sat hoa tri 3,
con goi la phen nhéom hoac sdt lam chét keo tu, day 1a hai loai hda chét
rdt thong dung trong xi ly nudc cdp, nhit 1a xt ly nudc sinh hoat. Cac
mudi nay duge dua vao nudc dudi dang dung dich hoda tan, trong dung dich
chung phan ly thanh cédc cation va anjon theo phan ung sau:
AL(SO, ), 2413 + 380,%
FeCl, Fe¥* + 3CI”

Nha hda tri cao cia cdc ion kim loai, ching ¢d khd niang ngam nude
tao thanh phtc chit hexa Me(H,0)*" (trong dd Me3* c6 thé la Al** hoic
Fe*). Tuy thude vao gia tri pH ciia mdi trudng ma ching cd kha nang ton
tai & cde didu kién khac nhau, thi du véi nhom, cde phic chit nay ton tai
a pH tit 3 d&n 4; vai sat, ching tdn tai & pH tu 1 dén 3.

Khi tang pH, cdc phan dUng xay ra nhu saw
Me(H20)63" + H, O — Me(H,0),0H%* + H,0*
Tang axit  Me(H,0).%* + H,0 —— Me(H,0),(CH)," + H,0*
Tang kiém Me.(H20}4(OH)2+ + H,0 » Me(H,0);* + 3H,0 + H,0*
Me(OHj},; + OH™ » Me(OH),~
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Met = Al3+; Fe3+

Vai nhom khi pH bat dau tit 6 trd 1én va voi sat, khi pH bat dBu tut 5
trd lén, cdc phan dng ding lai d trang thdi hydroxit Me(OH), két tha lang
xudng. Do hda tan cta cdc hydroxit Me(OH); nay qud nhé nén & pH t6i
uu, cdc ion kim loai nay dugce tach hét ra khdi nudc. Qua trinh tao thanh
Me(OH), chi xay ra khi pH 2 7,5 d6i v6i nhdm va pH = 10 déi vi sat.

Cac san pham hydroxit tan tao thanh trong pham vi pH tit 3 dén 6,
d6 1a cac san phdm mang nhizu nguyén ti kim loai, vi dy Al,(OH),**. Cac
hop chdt nay mang dién tich dueng manh va cd kha nang két hgp véi cac
hat keo tu nhién mang dién tich Am tao thanh bdng can. Cac hydroxit
nhém hoéc sit tao thanh khac nhau tiy thudc vao pH va cac didu kién cua
qua trinh, song ching deu la nhiing hgp chdt mang dién duong va cd hoat
tinh tao béng keo tu cao nhd hoat tinh b& mat lén. Céc boéng keo nay khi
lang xudng & hdp phuy, cudn theo cac hat keo, can ban chit hitu co, chét
mang mii vi... tdn tai & trang thai hoa tan hoac lo ling trong nudc. Mat
khde, cac ion kim loai tu do cdn két hét vdi nude qua phan dng thiy phian
cing tao thanh cac hydroxyt nhu sau:

Al** + 3H,0 - Al(OH), + 3H*
Fe* + 3H,0 - Fe(OH); + 3H*
Hinh 5-3 mé t4 qua trinh tao thanh cdc phdc ch&t nhom va sidt trong
phin dng thay phan phu thude vao dé pH cha méi trudng.

Quan sat qua trinh keo tu dung phén nhdm, sit ta thdy cd kha nang
tac ra ba leai bong can sau:

1. Loai thd nhét 1a t§ hdp cia cdc hat keo tu nhién bi pha v& ths dién
dong zeta, loai nay chiém s6 (t.

.2. Loai thd hai gom cédc hat keo mang dién tich trdi ddu nén két hgp
vdi nhau va trung hda v& dién tich. 'Loai nay khdong ¢é kha nang két dinh

va hdp phu trong qué trinh lang tiép theo vi vay s6 lugng cing khong dang
k§. ' '

- 3. Loai thit ba duge hinh thanh tir cdc hat keo do thiy phan chit keo
tu vOi cdc anion cd trong nudc nén béng can cd hoat tinh b2 mat cao, cd
kha nang h&p thu cac chdt bdn trong khi ling, tao thanh cdc bong can 16n
hon. Trong xt ly nudc blng keo tu, loai béng can thd ba chiém uu thé va
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Hinh 5-3, DB thi bidu didn d6 Bn dinh cia céc sén phim thiy phan phdn nhém, sét
phy thufc vao pH Cac chi 34 ghi trén hinh danh cho céc ion kim |08.I va jon OH. Vl_
dy 22 dng vdi. Fea{OH)z**; 34 dng véi FeaiOH)+

cé tinh quyét dinh dén hiéu qua keo tu nén cic digu kién Anh hudng dén
Sl{ hinh thanh béng cén loai nay duge quan tdm hon ca.

Céc loai phen nhoém, sit thudng st dyng trong qua trinh keo tu gom:
nhom sunfat Al,(80,),.14H,0, nhéom clorua AICl1,.6H,0, nhém polyclorua
[AI(OH)1,5(80,) 55Cl, 55l aluminat natri NaAlO, s&t('l) sunfat
Fez(SO4)3.8H20, sat (IT) sunfat FeSO4.7H20, sit clorua FeCl,, sunfat sat
nhom AlFe(SO4}3.nH20, gsunfat clo sat FeCl30,, FeCl3Fe(SO4)3...

5.3.3. Keo tu hoac tang cudng qua trinh keo tu bang
cac hop chat cao phan tu.

Qua trinh nay st dung cac chédt cao phan ti tan trong nude, ching cd
cdu tao mach dai, véi phan tit lugng tir 103 dén 107 g/mol va dudng kinh
phan ti& trong dung dich vao khoang 0,1 um d&n 1 um. Chang cing con
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duge st dung lam chét trg keo tu, tuc 1a sl dung cung vdi phén nhom hodc
sht la nhitng ch&t keo tu chinh. Chung gidp cho qua trinh keo tu xay ra
nhanh hon va tao ra cdc béng keo cd kich thudc 14n hon d€ cd the tach ra
khéi nudc mét cdch dé dang.

Dwa vao hda tri ngudi ta phan chia cac loai cao phan ti diung trong
keo tu ra lam ba loai: loai anion, loai cation va loai khdng ion. Ngoai ra
cing cd thé phan chia ching theo cdu tao hda hoc, theo do 1n phén t
lugng nhu d¢ tich dig¢n cua ching. Ngoai cdc chdt cao phan tu ty nhién
ngudi ta con si dung ci cdc chédt cao phén td téng hop lam chédt keo tu.
Trong xi 1y nudc sinh hoat ngudi ta thudng dung cac chdt cao phan td ty
nhién, cdc polyacrylamit anion va khong ion.

Sau day 12 mot vai th{ du vé cdc chdt cac phan tit dung trong quéd
trinh keo tu:

1. Polyme tring hdp ti acrylamit va N, N-dimetylamino
propylmethacrylat.

CH,
1 1
[CH,CHI T + [CH—C] = - CH,
GNH, G-0-CH,CH,CH,N
0 0 CH,

San phdm ciia phdn dng trén 12 mot loai cao phan t cation cd ciu tao
mach thing, mat d¢ hda tri phu thugc vao qua trinh trung hgp polyme

n o
, vao d6 pH cta moi trudng, sy tao thanh este va d4 nhay cua qué
m .
trlnh thiy phan.

2. Polynatriacrylat, san phdm trung hgp cta natriacrylat:

1
[CH,CH] —
l n
EIJ—-— O Nat
O

day 1a mot vi du v& polyme anion mach thing.
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3. Polyacrylamit, san phdm cta qua trinh tring hgp acrylamit:

- 1
[CHz(llH] =

—NH
|| 2

day 1a mot vi du v& hgp chdt cao phan tit khong ion, mach théng, phan
t& lugng rdt cac va 12 mot trong nhiing chgt keo tu tdt.

Céc polyme cdu tao mach dai, phin ti lugng cao, khi phan ly trong
nuéc ching keo tu cdc hat cin bén trong nudc dudi dang lién két chudi.
C4c lien k&t nay tao didu kién thuan lgi cho viée hinh thanh va ling tla
bdng cén.

Trong xU 1y nude hién nay, ngudi ta ding nhidu cac chiat polyme tu
nhién, cac polyacrylamit anion va khéng ion, lugng polyme ding t8i da dén
0,5 mg/l. Tuy nhién, cac loai polyme nay cd nhugc diém 1& khéng bido quan
dugc lau, diac biet khi d4 hoa tan trong nudc, cong nghé san xudt tén kém,
gia thanh cao, vi vay viéé st dung polyme lam chédt keo tu & nude ta con
bi han ché.

'5.4. CAC CO CHE CUA QUA TRINH KEO TU TAO BONG

Nghién cdu cdc qua trinh keo tu va tao bong, ngudi ta dua ra cic cd
ché& cia qua trinh nhu sau:

1. Qud trinh nén 16p dién tich kép.

Qua trinh ddi héi ndng do cao cla cde ion trdi ddu cho vao d& giam
ths dién dong zeta. Sy tao bong nhd trung hoa dién tich, gidm thé dién

dong zeta lam cho lyc hdt manh han lye ddy va tao ra su két dinh gida
cac hat keo.

2. Qué trinh keo tu do hdp phuy, trung hoa dién tich tao ra diém dang
dién zeta bang 0.

Céc hat keo hdp phu ion trai ddu lén b mat song song vdi co ché nén
16p dién tich kép nhung co ché hap thu manh hon. Vi duy, két tua AI(OH),
hoac Fe(OH), lén bé mat, lam giau ldp dién tich kép trong san phdm thay
phan mono hoac dime. Hdp thu ion trdi ddu lam trung hoa dién tich, giam

142



the dién dong zeta tao ra kha ning két dinh gita cac hat keo.

3. Qua trinh keo tu do hfp phu tinh dién thanh titng 16p cdc hat keo
dsu tich dién, nhd luc tinh dién ching cd xu hudng k&t hgp vl nhau.

4. Qua trinh keo tu do hién tudng bic cau. Cac polyme v6 cd hoae hitu
ca (khéng phai Al hodc Fe) ¢d th€ ion hda, nhi cdu tric mach dai ching
tao ra cBu ndi gilia cdc hat keo. Didu can luu ¥ & day la tinh todn du lugng
t6i uu d& tranh hién tugng tdi én dinh cda hé keo.

5. Qua trinh keo tu ngay trong qua trinh lang, hinh thanh cac tinh thé
Al(OH),, Fe{OH),, cac mudi khéng tan, cic polyelectrolit. Co ché& nay
khéng phu thudc vao qua trinh tao bong, khong cd hién tugng tai én dinh
hé keo. Khi lang, ching hép thu cudn theo cdc hat keo khéc, cde can bén,
cic ch&t vd co, hitu cd ld litng va hoda tan trong nude.

Sau day ta sé nghién cdu tiung co ché cu thé.

5.4.1. Co ché nén I6p dién tich kép, giam thé dién déng
zeta nho ion trai dau

"Khi b8 sung cédc ion trai ddu vio nudc véi ndong do cao, cac ion sé
chuyé&n dich tit 16p khuéch tan vao 16p dién tich kép va lam tang dién tich
trong 16p dién tich kép, giam th€ dién dong zeta va giam lyc tinh dién.
Mic gidm dién th€ phu thugc vao nbng do va hoa tri cia ion trai diu dua
vao. Nong d6 va hda tri cia ion b3 sung cang cao, qud trinh trung hda dién
tich cang nhanh, lyc diy tinh dién cang gidm, Dé&n mot lic nao dg, lue hit
van der Walls thing luc dgy tinh dién, cdc hat keo xich lai ghn nhau, két
dinh v&i nhau va tao thanh bong keo tu (hinh 5-2b),

5.4.2. Co ché hap thu - trung hoa dién tich

Ngoai cd ché& nén 1op dién tich kép ndi trén, cic hat keo cing hép phu
1eén bs mat cac jon duong trai dau, lam thay d8i dién tich b®& mat hat keo.
Céc ion nguge ddu, dac biét la cée ion tich dién cac duge hdp phu tao nén
sy trung hoa dién tich, vi du cdc nhdm hydroxyt kim loai tich dién duong,
cdc polyme hifu co cation va c4ac ion kim loai hda tri cao. Cdc ion nay pha
v3 trang thai bén cta hé keo nhd hai co ché& dbng thdi ndi trén, cg ché nén
16p dién tich kép va co ch& hdp phu ion trai ddu trén bd mat hat keo, lam
giam th& dién dong zeta, giam ltec ddy tinh dién, tang lyc hat, tao digu
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kién cho cac hat keo két dinh vao nhau, trong d¢ co ché€ hdp phu - trung
hoa dién tich ddng vai tro dang ké.

Tuy nhién, ldgng ion trai ddu dua vao chi ed dugc hidu qua tdi uu &
mot gia tri nao dd, khi lugng ion trai ddu dua vao vugt gia tri dd s& xay
ra hién tudng tai on dinh cta hé keo trong nuéc, thic ddy qué trinh tich
dién trd lai ddi voi cdc hat keo, lam tang th& dién dong zeta va hidu qua

Al

Prén lich bé mdt hal keo

Lugng fon tror ddu cho vdo
a) :

100%

e

5%

50%

b6 duc con fai

Luong ron tral doy cho vdo -

b)

Minh 5-4. Md ta hidu qud cia cd chd hdp phy - trung hoa dién tich cac on tréi déu,
a. Su phy thudc gida dign tich bé mat hat keo va ludng ion tr4 déu dua vao; b Hidu
qui vB db duc thu duge theo kigng ion tréi dfu dua vao,
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qui trinh keo tu gidm di.

Hinh 5-4a mé t4 sy phu thudc gitta dién th& b® mat hat keo va lugng
ion trai ddu dua vao, hinh 5-4b trinh bay hiéu qua ctia qud trinh keo tu
phu thudc vao lugng ion trdai ddu ¢d trong dung dich. R6 rang 14 ngudi ta
chl ¢ duge mot hiéu qua tdi uu khi lﬁqng ion trai ddu dua vao dat gid tri
t8i wu, ngudce lai, 88 gAy Anh hudng xdu d&n qué trinh keo tu.

5.4.3. Co ché hdp phu - bac ciu

- Khi si dung ch4t keo tu la cdc hgp chit polyme, nhd cdu tric mach
dai, cic doan phin t polyme hdp phu lén bé mit keo, tao ra clu néi vdi
nhau, hinh thanh bong keo tu cd kich thuée 16n lam tang téc d6 ling cha
céic hat keo. Kha nang tao bong keo tu nh¥ co ch& bac ciu, phu thude vao
nhém polyme va hat keo trong nude, phu thugc vao qu4 trinh hdp phu chat
polyme lén b& mat hat keo cing nhu s8 lugng polyme cé trong dung dich.
Ciing giai thich tuong ty co ch& ndi trén, lugng polyme dua vao dung dich
ciing chi céin d&€n mot gia tri t6i vu, vugt qua gidi han t6i wu dd, qua trinh
hdp phu sé dan d&n hiéu qua x4u 13 tao ra sy can bing trong hé keo,
thudng ndng do polyme dua vao dung dich vao khoadng 1 mg/l. Nong d¢ t6i
da b6 sung thudng ty 1é thuan véi ndng d6 hat keo trong dung dich va
ding hon la ty 1¢ thuan voi dién tich b® mat cdc hat keo cd trong dung
dich. Hinh 5-5 trinh bay so dd nguyén 1y ctia co ch& bdc chu trong qua
trinh phd v& can bing hé keo nh¥ cic polyme.

Qua trinh tao béng keo v6i cdc polyme nho cd ché béc chu ¢ thé duoe
thyc hién qua cde budc sau day:

1. Phan tdn dung dich polyme vao trong hé huyén phiy;
2. Van chuyén polyme trong hé tdi bé mat hat;

3. Hidp phu polyme lén b& mat hat;

4. Lién két gilta cic hat da hép .-phl.l polyme v&i nhau.

Qua trinh phan tan polyme vao trong hé huyén phit va van chuy8n dén
b2 mat hat cho d&én nay vin chua cd cong trinh nao néi dén. Qué trinh hap
phu polyme xay ra rdt nhanh va khdng thuén nghich ngay trén be mat
gita pha léng va pha rén.

Hiéu qua cla qud trinh keo tu vdi polyme nh¥ co ché& bdc ciu, phu
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Phdn ung
Hép thu bonddi voi lutng polyme Fai wu

M+Q#®V§

Hat bi pha v@
Polyme Hat keo can bd

Phdn uhg 2

Jao Birig k€O
-_—__—_,*’>
Hat bon

Cdc har bi pha v cdn bing

. Phdnung3
Hép phu thu cdp polyme

Khéong hep xiic vor chd, tréng
o cgc hat khdc

Hat bi pha vo can béng Hal bt cdn bong
Phdn ung 4
Hép phu ban ddv v
du lugng po-‘yme
At - O
Haf on dink
D fugng polyme Hat keo Ckhdng chi” tréng)
Phan ung 5
Pha' va™ bong keo Lﬁ.@
Kk from
ey
ranh hodc 6699?‘:
Hat bong keo ke'o dai ng keo
Phdn ung €
Hép phy tha edp polyme
Do?ﬂ b&ng kmo DOQ’-’? bé'ng kao

tdi én dinh

AINR 5-5. ou Uu 4ea wdih DAC cau pha vd cén bang N§ keo nhd céac polyme.
thude vao trong lugng phan ti polyme. Khi tang trong lugng phan td, dé
hoa tan ciia né kém di, dung djch s& cd d6 nhét cao hon, lidu lugng diung
t8i wu sé& cao hdn, béng cdn tao ra l6n hdn, qua trinh ldng nhanh hon.

Gia tri pH cta moi trudng cing cé y nghia ding ké: véi cdc polyme
khong ion, anh hudng cta pH khong lon 1Am nhung véi cdc polyme anion
& pH cao va cac polyme cation & pH thdp sé anh hudng téi qua trinh ion
hda cta ching, dén dén anh hudng t6i qua trinh tao bong keo.

Ngoai ra, cudng d¢ ion trong hé cing cd thé€ xic ti€n hay cadn trd qui
trinh tao béng keo.
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5.4.4. Co ché keo tu hdp phu cung lang trong qué trinh
lang

Céc ion kim loai hda tri cao sit dyng trong qué trinh keo ty nhu Al3+,
Fe* tao ra trong nudc cdc san ph&m thiy phan khdec nhau nhu
Fe,(OH),%; Al 3(OH),3*; Fe(OH),*, All3(OH)345+, Al (OH),,*, AI{OH)"
Al(OH),, Fe(GH) ... O céc gia tri cao va thdp cda pH, cdc lidn két «Nay
tdn tai va tich dién, nhung & mot gia tri pH trung binh nao dd thi chi cd
mit cdc hydroxyt nhom hoac sit tao ra va lap tdc ching ldng xuéng. Trong
quéd trinh ling chung kéo theo ca céc bong keo va tap chdt od trong hé
huyén phlt nhu céc hat keo khdce, cdc can bén, cac chat hity co, chdt mang
mui vi tdn tai ¢ trang thii hoa tan hay lg ling. Co ché& dd duge goi 1a co
ch€ cung lang. N6 c6 thé tach duge nhidu loai keo va didu dac biét cla co
ch€ nay la khéng phu thuéc vao qua trinh tao béng keo ty ndi trén va
khong c6 sy téi trd lai trang thai 8n dinh nhu cde co chd khse.

200 |-
\ ® caolanh! A Calert
0 ® Cgolank i + 1t
X Sepialkt O thach ank
o O Holloysit ® Than
150
[
o
b o
+
© X
w100k %,
ot ° ©/n
2 +
-~
= DX 2/00
o
e 0y,
N 2 D %/
<3 \o- ® 5
33" ‘ ,
[#] 1 1
4 6 8 1c
pH

Hinh B-8. T4c dung tao bdng keo cia céc huyBn phd khac nhau
phu thudc vao pH, khi su dung Alp(S04)a18HzO 1Bm chit keo ty
Cd ché cing isng xufng trong qué trinh King.
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Hinh 5-6 trinh bay hiéu qua cta qua trinh tao bdong keo cta cac hat
huyén phi khac nhau phu thude vao pH khi s dung Al,(80,);. 18H,0 lam
chdt keo tu cd ndi dén cd ché& ciing ldng xuéng.

5.5. DONG HOC CUA QUA TRINH KEO TU

- Qua trinh keo tu cdc tap ehéit trong nudc xay ra qua cdc giai doan sau:
giai doan pha trén cdc chét keo tu trong nudc, giai doan thiy phan chit
keo tu ddng thoi pha hiy trang thdi dn dinh eta hé keo va giai doan hinh
Jhanh bong can. Khi hé keo trong nudc da bj cde chdt keo tu lam mat di
trang thdi 8n dinh cta nd thl t8c do tao béong keo quyét dinh bdi chuyé&n
dong tao ra sy tiép xuc giila cac hat keo vdi nhau. Qud trinh tiép xuc gila
cdac hat keo dat dugc nhd khu&ch tan va chuyén dong cd hudng. Khu&ch
tan chi cé tdc dung d& hinh thanh béng keo nhé, mudn hinh thanh béng
keo cd kich thude 18n hon thi phai c¢d chuyén déng dinh hudng cia cdc hat
d€ ching ti€p xdc v6i nhau, Trong xd 1y nudc dung qua trinh keo ty,
chuyén dong dinh hudng véi van téc nhé cla cdc hat ¢cd mot y nghia dang
ké.

'Hiéu qua keo ty phu thude vao nhidu yé&u t6, voi méi ngudn nude cu
thé, khi da xdc dinh dugc loai hda chédt s dung va lidu lugng t6i uu thi
hiéu qua keo tu chi con phu thusc vao cac y&u td vat ly do 14 cudng do
khuiy tron nudc d€ lam tang s6 luong va cham giita ¢de hat cdn. Dudi tdc
déng ciia chuy&n déng nhiét, ban dau cdc hat can kich thudc nhd va cham
va ké&t dinh tao thanh hat ¢ kich thudc 16n hon cho dén khi ching khéng
con kha nang tham gia vao chuyén déng nhiét nira, lic nay tdc dong khudy
tron tham gia vao qud trinh tao bong cidn 16n hon. Cuong dé khudy tron
duge bidu thi bing gradient van t6c G va thoi gian phan vng tao thanh
bong can t. Trong thue t& hai dai lugng nay thuong duge xdac dinh bang
thuc nghiém cho titng truding hop cu thé. Chuyén déng nhiét, chuyén dong
ph'én t Brown dé tao ra cdc béng cén cd kich thude nhé tuan theo dinh
luat Smeluchowski nhu sau:

aN 4k7T

= g —— . N2
at . Bu

trong de¢:
N - s6 phan t& chuyén dong;
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@, - hé s6 va cham cida qud trinh tao béng can;
k - héng s6 Boltzmann;

# - dd nhdt dong hoc;

t - thiti gian;

T - nhiét do.

D€ tao ra dugc bong can kich thude 16n hon khi chiing khéng con kha
nang chuy&n déng nhiét (chuy&n déng Brown) ta ¢d bidu thite sau:
N 4
-— =-a,—¢.GN
ot T

trong dd:
G - gradient vAn t6c [ms'm™] = s7;

¢ - phan thé& tich chédt rdn (thé tich/th& tich);
a, - hé s6 va cham caa bong céan kich thudc lén.

Quan hé trén chi ding khi gradient van téc khong d8i nhung trong
thuc t& phai ldy gradient van téc trung binh.

Gradient van t6c trung binh cé thé tinh theo n4ng lugng qua cong
thde:
P £
C=v - = __
u.v “ :
trong do: _ _
P - cong sudt s dung (nang lugng tidu hao trong bé& phin uUng tao
thanh bong can), W.kg.m?.s3;

V - thé€ tich bé phan tng;
4 - gbd nhét déng hoc.

5.6. CAC BUGC THUC HIEN MOT QUA TRINH KEO TY

D€ thyuc hién mot qua trinh keo tu, ngudi ta phai tién hanh céc budc
gsau day: '

a. Dinh lugng va hoda trén chét keo tu. Nhiém vu cia budc nay 1a dua
da 86 lugng chdt keo tu cin thi&t vao trong nude oin xu Iy va hoa trén
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dbng déu ching trong hé thing.
b. Phé vd trang thai én dinh cia hé keo, chdt gay duc trong nuéc;

¢. Tao ra béng keo tu kich thuée nhé nho gradient van tde 16n d€ cho
cac chit keo bong nhd tao thanh;

d. Tao ra bong keo tu 10n nhd gradient van téc nhé d€ tach cac hat
can ra khéi nude, ¢d th€ can hoac khong chn chat tao keo tu.

5.6.1. Tron chit keo tu va pha vé trang thai én dinh
cua hé keo
Hda chit keo tu duge dua vao vdi luu lugng nhé va toc dé khuéy tron
cao, tao dong xody d€ tron déu hda chit trong nude va pha v& trang thai

8n dinh cta hé keo. Ca hai qua trinh nay ddu duge thyc hign ddng thoi va
duee tién hanh & cac thiét bi khdc nhau.

So véi khéi lugng nude can xi 1y, lugng héa chét cin sit dung thudng
chi chiém mét ty 16 rat nhé cho nén viéc hda tron déu hda chit vao nude
\a t6i can thist va r&t quan trong. Mat khdc, phan dng gita hda chidt va
nude xay ra rdt nhanh, ngay sau khi ching ti€p xic v6i nude. Do ddg, voi
muc dich Ia d& dat duge d¢ dong déu va pha v8 trang thai dn dinh cia h¢
keo, cin dén cudng d6 khusy cao. Cudng do khudy phu thude truc tiép vao
nang lugng tiéu hao d€ tao ra dong chay. Gradient van tdc & giai doan nay
duge tinh theo cédng thic sau:

o)
G=10vV— ¢!
_ H
trong do:

G - gradient van tée, s;
i - d6 nhdt déng l.loc cla nude, kg.cmza’s;

¢ - nang lugng cin dé khudy tron 1 m® nude, W/m>:

P - nang lugng toan bg tiéu hao trong qué trinh, W;
V - thé tich khudy tron, m3,

Vai cudng d6 khudly cao, thdi gian khudy thong thudng vao khoang 30 s
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dén 120 s 1a ¢d thé dat duge hiéu qua. Néu thoi gian khudy kéo dai, cd thé
s& gay anh hudng dén cac phan dng tiép theo. 3 giai doan hay, ngudi ta
thu’éing 14y gradient vén t6c trong khoang 500 dén 1000 g1

Thiét bi ding trong giai doan nay cd thé la loai khudy tron thuay lue,
khudy tron co khi... Khudy tron thiy lve dung b€ cd vach ngan, tim chan,
tdm dot thu d6t md va trich héa chdt vao nude nhd bom. Khudy trom thiy

lgc nhd viing xody thiy lyc trude va sau bom, st dung budc nhay thiy luc
hozc tdm chay tran.

5.6.1.1. Khudy tron thity luc

Nguyén 1y cta khudy trén thiy luc 1a si dung cdc loai vat can d& tao
ra sy xao trén trong dong chay gida hén hgp hda chdt va nude. Gid tri
gradient van t8c trong trudng hgp nay duge tinh theo nang lugng céan tiéu

hao d& thang sdc can thuy luc do cdc vat can tao ra. Nang lugng cédn tiéu
hao duge tinh nhu sau:

QHp
100, 5

trong déd:
Q - luu luong nudc can xu ly, m¥/s;

p -ty trong cua nude, kgim;

n - hidu sudt cda qud trinh;

H - t8ng tén hao ap luc do vat can tao ra, m.

Ty theo hinh thic cdu tao thiét bi, qua trinh tron thay lye duge thuc
hién bang céc thist bi tron trong dng, b€ trén vich ngan hay bé trén ding.

a. Trén trong 6ng din

Kidu tron nay thudng ding d€ tron so bo hai hay nhidu hda chét vao
nude. Ong ddn nudc ngudn dén bé tron chinh duge thu nhé sao cho van
t6c nudc dat dén 1,2 + 1,5 m/s. Chidu dai doan 6ng tron duge tinh theo
téng t6n th&t 4p lyc bing 0,3 dén 0,4 m. Néu éng dén nudc ngudn khéng
¢6 dii chisdu dai cin thist thi dung vong chén nudc thay cho doan &ng trén.
Hinh 5-7 m6 ta ciu tric tron dung vong chdn nudec.

‘Vong chén cd tac dung tao ra dong chay ri trong 6ng, dudng kinh 16
vong chan tinh todn sao cho cd duge td3n thét cuc bd tai dé vao khoang 0,3
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dén 0,4 m.

b. B¢ tron ding vich ngilin
Nguyén 1y tron & day

la dung vach ngian dat S\ﬁ 4
trén chigu chuyén dong ‘
caa chit léng. Viach ngan VL2 | V7 7L L
cd thé la cdc eita dat so le 1
hodec dung tdm vach duc } ’:, L
16. Muc dich 1a lam thay G P {_
déi téc d6 dong chay tao " d

- N - 1 - "/
- nén dong xoay dé€ trdn hda 77T T T TT T 777,
chit vao nudc. Thudong

ngudi ta st dung tli ba

vach ngan trd léen. Tiét

i ” . " Hinh 8-7. Cd cdu trén héa chit vao nudc
ién cita dat so le hay tiét ' ding vdng chin, -

dién 16 trén tdm 16 tinh a. Ong din nubc; 2. Veng chin;

. Ong din héa chdt; 4. Jod .
todn sao cho van téc dong 3 Ong dan héa o Joding cao su

chay qua dd dat 1,0 m/s. Duﬁng kinh 16 thudng ldy tit 20 dén 40 mm. S6
16 trén mot vach ngan tinh theo coéng thidc sau:

4.Q

w.div

trong do:

Q - luu lugng thé tich nudce khi vao bé, m3.s7;

d - dudng kinh 15, m; |

v - t8c db nube qua 16, msT

Tdn shiat d4p lue qua mbi vach ngan 14y ti 0,1 dén 0,15 m,téng tdn
that 1ay dén 0,3 + 0,45 m. Kich thudc bé tron tinh theo van tdc nude chay
& phén muong ‘thu cubi bé, thudng chon 0,6 + 0,7 ms™, & dAu b& khong
nhé hon 0,3 m.s. Khoang cdch giita cdc vach ngan chon khong nhd hon
chi®u réng ctia b&, Hinh 5-8 mb ta céu tric bé tron ding vach ngan.

B& tron vich ngan thudng duge st dung d& tron vao nufic cic hda chat
it cin nhu phén, sdda, thdi gian trén chitng 2 phit. Khong nén dung loai
bé nay d€ tréon dung dich sita vdi vi can vdi ldng xubng =€ lam tang trd
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uc vach ngan.

4

V4
A Ve O 0000
7 i O 0000
A B o OO0 000
00000

b)
_a)

Hinh 5-8. 88 trén ding vach ngin
a. Vich ngdn cia so le; b. Vach ngin duc 18
1 Cda nh§p nudc; 2. Cua nhip héa chdt; 3. Cda xa tran; 4 Vdch ngan

c. Bé tron ditng

B& trén ding ding trong hé théng cd s dung siia vdi. BE cd ciu tric
hinh tru ho#ic vudng, day hinh cén véi gde con 30 + 40°. Nude chay nguye
chidu véi dung dich héa chét, cac hat can véi s& duge giil lai & trang thai
lo ling va hoa tan dan.

Kich thuéc bé tron tinh theo van téc nudc dang ¢ phin than trén la
25+ 28 mm.s?. Van téc nudéc vao dudi day bé ldng khodng 1,0 dén 1,2
m.s]. Chidu cao bé& tinh theo thdsi gian hda tron tit 1,5 d&én 2 phiat néu trén
voi vadi phén, 3 phit n&u tréon khong voi. Kich thudc méhg thu tinh cho van
téc nu6c trong mang nhd hon 0,6 m/s. Cdu tric bé hoa tron ‘dﬁng xem d
hinh 5-9.
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Phuong phap trén thiy lue

c6é uu diém la cdu tao thiét bi
don gian, chi phi dau tu va van | —

hanh thép. Nhugc dim co ban

Dén b€
ctia phuong phap nay 13 khéng phan ung
dizu chinh dugc cudng d§

|

l

i

khuiy tron khi can thiét va do 1|
|

|

tén that ap luc nén cong trinh
phai xay dung cao hon dé
thang tdn thit ap luc. .
- g
Ngoai céc cfu tric thay luc | hot chét vao
péu trén, ngudi ta cing codn sd (

dung vung xody thay lyc dé& . .
tron hda chit vao nudc. éf:g dén

nude vao
5.6.1.2. Khudy tron co khi ¢

Khudy tron co khi la dung lXa’ca'n
ndang lugng cta canh khudy dg ’
tao ra dong chuyén dgng rdi.
Canh khudy cd thé cd nhiéu
dang cfiu tao khdc nhau. Nang luong cin thigt d& canh khudy chuyén dong
trong nudc duge tinh theo cong thie nhu sau:

P = 51.C,fV3, W

Hinh &-8. Thi§t bi trén kidu ding.

trong do:
Cp - hé sd sdc can eiia nudc; phu thuée vao ty 1& giila chigu rong va
chigu dai eanh khuay.

- khilb = 5,Cp = 1,2
- khi I/b = 20, Cp = 1,5;
- khi I/ > 21, Cpp = 1,9.

f - dién tich hiu ich cia cdnh khudy tinh theo dién tich vuéng gdc voi
chidu chuyén dong cia canh khudy.

v - van t6c chuyén dong tuong d6i ctia canh khudy so voi nudc:
2.7

v = 0,75——R.n, m/s
60
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R - ban kinh vanh ngoai ciia canh khuiy, m;

n - 86 vong quay clia truc ednh khudy, vong/ph.

Tu cdc c6ng thic trén ta thdy, nang lugng tiéu hao cho qua trinh
khudy phu thuéc vao tiét dién canh khudy va tdc d6 chuy&n déng cia nd,
do vay khi mudn ditu chinh nang lugng tiéu hao va cudng do khudy tron
thi can digu chinh t8c dd quay cia canh khudy.

Gia tri gradient van tdc thudng 14y tit 800 dén 1000 s nén thdi gian
khudy tron ngdn hon, tu 30 giay dén 1 phat.

Bé khudy trom thudng ¢6 cdu tric hinh vuong hode tron, day com, ty
l¢ chigdu cao so vdi chidu rong hoac duéng kinh 14 2 : 1. Nudc va héa chat
cho vao phia dudi day b& sau khi hda tron duge 14y ra & phia trén mét be
roi dua dén bé phan 1ing. Téc dé quay clia canh khudy phu thudc vao cdu
tao, vi dy, v6i canh khudy ki€u tuabin, t6c dd quay trén truc 300 = 1500
vong/ph, ki€u canh phang 50 + 500 vong/ph. Canh khudy cé th& ché tao
ti hgp kim thép khong ri hodc cing cd thé lam bang géb.

Phuong phdp khudy trén co khi ¢d nhigu uu diém hon so véi phuong
phép khudy trén thiy luc, nd cd thé didu chinh dude cuong dé khudy theo
¥ mudn, thdi gian khudy trén ngin hon nén chi can dung tich b€ tron nhé,
tiét kiém vat liéu ché tao b&. Nhuge diém cia khudy tron co khi 1a chi phi
thiét bi cao, ddi hdi trinh d6 quan 1y va van hanh cao. Vi ly do dd, khudy
tron co khi thutng st dung trong cac day chuyén xd ly nude cong suit lon.
Bé tron thuong xay dyng thanh nhi®u ngan tliy theo cong suit st dung va
qui trinh cong nghé cta nha mdy. Hinh 5-10 mo ta thiét bi khudy trén co
khi dung trong x 1y nuédc.

5.6.2. Quéa trinh taoc bdng keo tu kich thuéc 1én hon

Sau khi da héa tron déu chat keo tu trong nudc, giai doan thuy phan
dg két thdc va trang thai 6n dinh cia hé keo trong nuéc da bj pha v& thi
chiiyén sang giai doan hinh thanh bong can lon. Dé tranh cho cic bong ean
1on hinh thanh khﬁng bi pha v phai giam dan cudng d¢ khudy tron, dua
gid tri gradient van téc trung binh xuéng 70 s dén 30 s va thai gian
phén tng tit 15 dén 45 phait.

Qua trinh tao béng ¢ kich thude 16n duge thuc hién trong cac thist bi
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phan #ng dac biét nhu bé

phan idng tao boéng dung ) .

cénh khudy, voi thoi gian 0P Poe ERT
lyu tu 20 d&n 30 phat, /
gradient van tdc ti 100 s™

dén 10 s7!, st dung hai hoac

nhigu bé ldp ndi ti€p voi van

téc khudy giam dan. Cing

cd thé dung loai b€ thuy lye

ed vich ngan dé tao bdng

vai van tée dong chay tir 0,1 Nudc cdhr x4y jj
m/s d&n 0,2 m/s, hoac si EJ
dung phuong phdp taoc bong
can nhd khudy tron dong

chiy ngay trong 6ng, v4i  Hinh 6-10. Thidt bi trgn héa chat bang cd khi
chidu dai 6ng 16n hon 20 m

theo chidu dong chay nguge. Ngoai ra ngudi ta con sit dung qua trinh tao
bong can két hop truc tiép trong qua trinh ldng vai thoi gian luu rdt lau,
5.6.2.1. Bé phdn tng tao bong keo tu dang niing luong co khi

Qua trinh khudy tron duge thuc hién bang ning lugng cia canh khudy,
tao nén dong chay réi cha dung dich. Hinh 5-11 trinh bay thiét bi tao béng

chat irg huyén phd var
keo ty

|\ 15 g/t catort),

—

— .
’ ke . Ls
Nuoge dd xe' ly

;o - F )
cank khudy _/ buirt BT Ity
Hinh 5.11. B8 tao bdng keo tu ding néng ligng cd khi
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keo st dung nang lugng c¢ hoe cia cdnh khudy.

O giita ving phia dudi thigt bj, canh khufy quay véi t6c do lén tao ra
gradient v4n téc 1én. Khi cho chét keo tu va chdt trg keo tu vao, lap tic
qué trinh hda trén hda chdt viao nudc xay ra, pha vé trang thdi 6n dinh
ctia hé keo. Sau dd nudc va bong keo tu cd kich thudc nhod tao thanh, chay
tran qua tudng ngin vao bé tao bong keo cd kich thudc 16n hon rdi lang
xuéng. Mot phan nudc va boéng can dudc hdi luu trd lai b€ phdn dng cd
cdnh khudy qua khe hd-dudi day, véi muc dich lam tang mat d¢ hat nhan
dé tao bong keo, lam tang qua trinh keo tu, mot phan béng to lang xudng
va theo &ng x4 cén ra ngoai. Nudc trong va bong keo ¢é kich thude nhd
qua méng tran dén lén phia trén dén thiét bi loc.

Trong thuc t&, bé phan dng dung nang lugng co hoc dude chia thanh
nhidu ngan véi mat cit ngang dong chay cd dang hinh vuoéng kich thudc
co ban 3,6 x 3,6 m, 3,9 x 3,9 m hoac 4,2 x 4,2 m. 38 ngan phu thudc vao
lugng nudc ehn tao bong keo tu. Dung tich b€ tinh thec thdi gian luu cia
nudc 12 10 dén 30 phut. D€ qua trinh tao bong keo dat hiéu qua cao theo
thdi gian vad cdac béng keo tao ra khéng bi gradient vin téc ldn pha v3,
thudng méi ngin ngudi ta chia ra lam nhidu budng bang cdc véich ngan
huéng dong theo phuong thing ding, mdi budng diat mot gudng canh
khudy. Canh khudy duge cAu tao sao cho cudng d¢ khuly trén gidm dian
tit budng dau dén budng cudi, tuong Ung vdi su l6n dan lén cia bong keo.

Theo cdc k&t qua thuc nghiém, gia tri gradient van t6c & budng dau
tién thudng vao khoang 80 s dén 100 s va & budng cudi cing vao
khoang 30 s dén 40 s. D€ giam su chénh léch nhitu vé cudng dé khuiy
tron 8 hai budng k& ti€p nhau, thiét bi phan Ung cang chia lam nhiéu
budng cang t6t. Tuy nhién, sd budng nhigu sé lam tang chi phi xay dung,
tang s8 lugng thigt bj co khi, truyén dong, lam phidec tap quan 1y va van
hanh. Théng thudng sé budng duge ché& tao tit 3 d4&n 4 v chénh léch
gradient van t6c giita hai budng ti€p nhau tit 15 dé&n 20 s,

Trong thue t8, viéc giam cudng do khudy tron giita cac budbng phan
ung k€ ti€p nhau dugce thuc hiéen biang cach giam din sd vong quay cla
canh khudy. Ngoai ra, cdc vach ngan hudng déng giiia cdc budng phan ding
duge cdu tao sao cho gia tri gradient van téc bang gia tri trung binh cua
hai budng trudec va sau nd, nhu viy sé dam bao duge ch€ do giam dan déu
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cudng d6 khudy tron. Tdm lai, cdu tac b€ phai dam bao didu kién phan
phdi déu nudc vao cdc ngan, khi can thiét cé thé cach ly tiing ngan riéng
biét dé bao dudng sa chita. Nudc tit bé phan dng duge dan bing éng hodc
mang din sang b& ldng. Van t8c din vao khodng 0,15 d&n 0,30 m.s™ tuong
ing véi gradient van tdc trong 6ng din lgn hon 20 s,

Bé& phan dng tac bong keo cong suit lon dung nang lugng co hoc cd
du diém la cd kha nang didu chinh cudng dd khudy trén theo y mudn.
Nhuge diém la chin may mde co khi thigt bj chinh xdc va didu kién quan
ly van hanh phic tap. Vi vay nd khong duge d4p dung cho cic cong trinh
XU 1y cong sudt ldn, mic dg co gidéi hda cao.

lais-g20

[ _IF 1y N
-|_ —'1 | |
é\-‘ g15-0.20 N1 1 _‘
3\ Q .
2l i i) Ui S -
_ nn T"' 15020 1l i :3 i
o]

T CEN [ T

Hinh §-12. B8 phin Ung tao bdng keo ding ning ludng cd hoc, cong sudt ldn,
1 Mang phin phdi nudc vao;, 2. Bubng phan ng: 3. Truc guay; 4. Canh khufly; 5 Véch
’ ngan.
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5.6.2.2. Bé phan iing teo bong keo diang ndng lwong thiy luc

Nang lu'qng st dung trong qua trinh 14 nang ltgng cta dong nude két
hgp v6i cdch cfu tao thém trong thiét bi d€ tao didu kién thuén lgi cho
qua trinh ti€p xtGc va két dinh giita cac hat keo va can bén trong nude.
Theo céach cfu tac va van hanh, ngudi ta chia ra bé phan Ung xody, b€
phan dng dung vich ngan va b& phan dng cd 16p can 1o ling. Cac bé thuy
Itc ¢ dac diém chung la cudng 46 khudy tron nhd, gid tri gradient van
téc trung binh tit 30 dén 50 sl thdi gian phan dng kéo dai tu 15 dén 45
phut. Théng thudng cd hai loai bé phan dng xody duge su dung 1a bé€ phan
ing xoay hinh tru va bé phén ¥ng xody hinh co6n.

a. Bé phdn ing xody hinh tru

Nuéc da trén hoa chét duge bom vao theo dudng tiép tuyén vdi chu vi
cta bé, do téc d6 qua vdi phun 16n, nude chay quanh thanh bé& tao thanh
chuyén dong xody tit trén xubng. Céc 16p nudc ¢ ban kinh khac nhau, tdc
d6 chuyén dong khdc nhau tao didu kién t6t cho cac hat keo va can bin
va cham két dinh vao nhau tgo ra béng cdn c6 kich thuéc 1én hon.

Dudng kinh b€ tinh theo cong thic sau:
Q.t
607 Hn

trong do:
Q@ - luu lugng nudc cén xu ly, m3/h;

t - thoi gian Iwu cta nudc trong bé, thudng 14y tu 15 dén 20 phat,

H - chitu cao bé phan ing, lay bing 0,9 chidu cao vung lang cia bé
l4ng dding, m,;

n - s6 bé phan @ng lam vigc ddng thoi.

Cudng d6 khudy tron trong bé xdc dinh theo gradient vén téc, tinh
theo cong thic sau: :

G=\/_QW gl

2V

trong dd:
Q - luu lugng nuée vao bé, m3/s;
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p - khéi lugng riéng cia nude, kg/m?;
v - van tée nude qua voi phun, m/l;
V - thé tich b& phan dng, m?

4 - hé =8 nhét dong hoc cua nudce.-

b. Bé phdn wng xody hinh eon

Bé& c6 cdu tric nhu mat chigc phéu 1dn. Nude di vao tit day b€ va dang
lén trén bé mat b&. Trong qua trinh déang lén, tiét dién b& tang din nén
tée dé nudc gidm dan. Do Anh hudng cla qudn tinh nén tdc dé dong nude
phan b8 khéng d2u trén cung mét mat phang ngang, cang vao gan tAm bé,
téc 40 cang lén va dong chay ¢ tam cd xu hudng phan tan dan ra phia
thanh b&. Nguge lai, do ma sat cdc dong chay phia ngoai lai bi cic dong
bén trong kéo 1&n theo. Chuyén déng thuian nghich do da tao ra cdc dong
x0dy nhé phan bé déu trong b€, lam tang hiéu qua khudy tron. Bong keo
tao ra cd kich thudce tang dan theo chiku nude chuyén dong, téc dé nudc
giam din nén bong can khong bi pha vd. Nude va béng keo hinh thanh
dugc thu gom trén mit bé, réi chuyén sang bé ling.

Dung tich b€ duge tinh v&i thai gian luu tit 6 dén 10 phit, gée gia
cac tudng nghiéng lay tit 50 dén 70V. T8ec d6 nudc nhdé nhit tai mat cat
ngang trén mat b€ 4 dén 5§ mmy/s, tdc dd nude khi vao day bé 1a t6e dd lén
nhéat, vao khoang 700 dé&n 1200 mm/s. T8n that dp lue trong bé cho méi
mét chidu cac b€ 14y trong khoang 20 dé&n 50 mm. Téc do chuyén déng cua
nudc trong &ng hedc méng dan sang b€ ling khéng 16n hon 0,1 m/s, d&
dam bao cho bong can khéng bi phd vd. Khoang cach ddn nude sang bé
ling cang nhé cang tdt. Nude trude khi vao b& lang phai tach h&t khi hoa
tan dé tranh hién tugng bot khi dang 1&n pha v& béng can hinh thanh.

Uu di€m cda loai bé nay la hiéu qua cao, dung tich nhd, tén that ap
lve thdp. Nhuge di€ém cua né 132 khd tinh todn bé phan thu nude bs mit
dé dam bio khong pha vd bong keo. Ngoai ra, hinh dang cdu tao dac biét
nén kho xay dyng bing béténg cdt thép, vi vay thudng 4ap dung cho cac
céng trinh céng sudt nhé. Hinh 5-13 mé ta b€ phan wng xody hinh con.

¢. B¢ phin tng cé vich ngin

Nguyén ly cdu tao b& la dung vach ngan d&€ tao ra su d8i chizu lién
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tuc cha dong nude. Mbi
khi dong nude ddi chidu,
gilta cac lép nude co sy 5
thay dgi van tde, gay hién H—‘

tugng xody va tao ra hiéu -

qua khudy tron. Cac hat |

can dé va cham va két
dinh véi nhau, tao thanh

béng keo. B& cd cdu tao

hinh chit nhat, bén trong —

3
¢6 cac vach ngin hudng ! -
dong nudc chuyén dong
ziezdc theo phudng ném Hinh 5-13. MG t& b§ phan dng xody hinb con.
ngang hoac thang ddng.

Hinh 5-14 mé ta cdu tric

bé phan idng cd vach ngdn  j— —— .__.’r‘f"’ that apsvar 4

hudng dong theo phuoang l S ’ 7 /. Va’chnga'n:
¥ E — anl ! =

thing ding. _ = ‘ -___-_—1

. Nuéc tit b€ trén di vao :/ / ‘N /\ , /\
bé phan dng, chady doc 2N ; ! 7 / ‘

theo cdc vach ngan di qua

cac ché ngoat rdi ra khoi
b&. 88 lugng caec vach
ngan dugc tinh theo dung
tich b&, thai gian cin lvu
clla nudc trong bé va tée

Khe ha' nho”

dé chuyén dong cla NUSC  gipp s.14. BE phdn Ung cb vach ngan hudng déng
giita cdc vach ngan. Thoi theo phudng thdng dipg

gian luu 1€y tir 20 dén 40 phit tuy theo chit lugng nude.

T6c d6 chuyén dong cha nudc quyét dinh ciu tao cua bé. Néu téc dd
khong d6i cho toan bé thi chon khodng cach gitia céc vach ngan bang nhau
va van tdc nudc chon trong khoang 0,2 dén 0,3 m/s.

D& tranh su pha vd bong can, bé ﬁ}:mdng xay dung cho téc do gidm dan
tit 0,3 m/s & dau b& va 0,1 m/s & cudi bé. Cuong do khudy trom tinh theo

161
11-CNXL



gradient van t8c nhu saw:

G /[nvlz +(n - l)vzz].Q.p
- 2V.u

trong dd:
n - 88 vach ngin;

n-1 - s6 chd ngoat déi chigu dong nudc;

v, - téc do nudc chay gida cac vach ngan, m/s;
v, - tdc d6 nudc chay giita cdc ché ngoit, m/s;
Q, V, p, # - cdc dai lugng di ndi trén.

Trudng hop nudc cé téc do giam din sau méi 1an d8i hudng (vach
ngan réng ra) thi tinh theo cong thiec:

2 2
. f(zvl + 3Iv,H.Qp -
2Vu

Tén thit ap lue trong b& bing téng tén thdt theo chidu dai & cde doan
gita hai vdch ngan va t6ng tdn thit cuc bé tai cdc chd ngoat, tinh theo
cong thie:

' h = 0,15v, m

v - van téc nude qua ciac chd ngodt, m/s.

Thudng ngudi ta thist k& cd tit 8 d&€n 10 chd ngoat ddi chidu. DE tién
cho viée st dung, sita chila va co rda, khi khodng cach gilta cde ngan
khéng nhé hon 0,7 m thi ngudi ta c6 thé cho dong chay ngang, cdn néu
khodng cdch ngan nhé hon 0,7 m thi chi®u nudc chdy nén theo phuong
thing ding. Cdu tao va tinh toan cua hai ki€u b& néi trén déu nhu nhau.

Uu di€m ctia bé phan dng tao bong keo dung vach ngén la cdu tao don
gian, dé l4p rdap vA van hanh. Nhuge di€m cia phuong 4n nay la khéi
lugng x4y dung lén, do nhidu vach ngan, b8 phai di cac hozc dai dé thoa
man tén thit ap luc toan bé.

5.6.2.3. Thiét bi tao béng keo nhy ddo trén dong chdy trong 6ng din

Nguyén ly lam viéc cia thiét bi loai nay 14 nho téc dd dong chay trong
6ng ddn (gradient van tdc) tao didu kién cho céc hat keo va céan bén trong
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nudc ti€p xic va két dinh vdi nhau. Tdéc dé dong chay phu thude vao luu
lugng va dudng kinh 6ng. Thai gian luu cda phan Ung tao bong can phu
thuéc vao chidu dai ciaa 6ng din. Thiét bi loai nay don gian, kich thudc
béng can tao ra nhé, thudng ung dung thich hop cho phuong phép loc true
ti€p. ’

5.6.2.4. Bé phan itng c6 lop cin lo ling

Nuéde vao bé qua Ong phan phéi deu dat & day. Day hinh phéu lam
gidm dan van téc di 1én clia dong nude va phan phéi deu trén todn be mat
bé. Khi qua hét phin ddy, nudc da duge khudy tron s¢ bé va hinh thanh
cdc bong can nhd. Khi nudc tiép tuc di len, cdc bong can d¢ ti€p tuc hdp
thu cac bong can nhd va 1dn dan lén, 1én dén bé mat bé cdc bong can sé
bi cudn di theo dong chay ngang sang bé ldng. Hiéu qua phan ding ctia loai’
b& nay phu thude vao viéc phan phdi deu va téc d6 di 1én cta dong nude.
Néu téc do qua ldn s& khong du thai gian luu dé két bong téi uu, néu tée
dé qué bé thi cdc bong cén 16n cd thé l4ng ngay trong b§. Téc d6 nuée phu
thude vao ham lugng cin cia ngudn nude, vi du nhu trong bang sau:

* ( Ham Wieng cén trong ngudn nudc, mg/l Téc db di l6n cua ddng nudc, mm/s
20 09
20 - 30 12
50 - 250 ‘16 :
> 250 ' 22 J

Bé day 16p nudc phan trén ddy nghiéng thudng chon 1én hon 3 m va
thoi gian luu clia nude chon 16n hon hoac bang 20 phat. Bé phan dng cd
16p can lo ling thudng dat ngay trudc bé& lang ngang. Nudc trén bé mat
bé phan dng duge dua sang bé l4ng bing vach chay tran, toc d0 chay tran
nhé hon 0,05 m/s dé tranh phd v3 bdéng keo. Sau vach ngan si dung tdm
huéng dong nggp sau bing 1/4 chidu sau bé lang. Khodng céch tit tudng
ngan hudng dong d&n vich ngan chay frén tinh theo tdc do nudc qua dd
nhé hon 0,03 m/s. B phan dng tao bdong thudng thist k& ¢ b réng bang
be rong bé ling ngang sau nd. ' ‘ ' o

D& phan ph6i déu vao bé, ngudi ta dat cic éng phan phéi doc theo day
- bé, khoan hai hang 18 phén phéi phia dugi. Huong tam 16 tao géc 45° s0
v6i phuong thing ding. Dudng kinh 16 phan phéi 1y 16n hon 25 mm. Tdng
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dién tich 16 phan phdi ldy bang 30.dén 40 % dién tich mat cét ngang éng
phan phdi.

Tén that dp luc trong l16p nude chda can 14y tir 1 dén 2 em cho 1 m
chidu cao cft nubc va tén thdt dp luc trong hé thdng phan phdi cing lay
gia tri nhd. Trudc khi vao b& phan ing cd 1dp can lo lung, nuée duge dua
qua bd phan tach khi d€ tranh pha v& bong keo hinh thanh.

Un di€m cia bé phan Ung ¢6 1dp bong can lo Hing 14 cdu tao b& don
gian, khong can thist bi co khi, khong tén chidu cao xay dung. Nhuge didm
12 khong digu chinh duge cudng do khudy tron nén chi ap dung cho cac
ngudn nudc cé nhiét d6 dn dinh.

5.7. KEO TU TRONG PHONG THi NGHIEM

D€ x4c dinh loai hda chidt keo tu cho méi ngudn nudc, loai phén, loai
chédt trg keo ty, lugng hda chat téi vu, dé pH va digu kién vaﬂ hanh téi
uu nhu téc d& khuay, gradient van t6e, thai gian khudy va cdc théng s6
khdc cia gqud trinh keo tu, ngudi ta ding mét hé théng keo tu tao bong
trong phong thi nghiem goi 1a Jar Test. Hé thdng Jar Test gbm 6 binh,
dung tich méi binh 2 lit,.méi binh ¢ déng cd va cdnh khudy riéng, cdc
cdnh khudy cd cdu tao va kich thudc gidng nhau. Van t8c cia mbi cdanh
khudy duge didu chinh bing nang lugng cdp vao déng co tuong dng.

Tuy theo muc dich cta thi nghiém ma cdc binh cia hé théng duge van
hanh & cac ché d6 khdc nhau, mdi 1an thi nghiém diing cho mot muc dich.
Vi dy, khi mudn xdc dinh lugng hda chit t6i wu thi lugng hda chit cho vao
binh la khdc nhau, cdc thong sé con lai sé hoan toan nhu nhau. Sau qu4
trinh keo tu tao bong két thide, nudc da tao bong keo § ca 6 binh duge dé
yén tit 15 phut dén 1 g19, tiuy loai bong keo tu. Sau dd xac dinh chit lugng
nudc cha ting binh theo d¢ duc, 49 mau, ham lugng chit ran, DOC, BOD...
theo tiing mue dich thi nghiém dé ¢ duge cac thang sé can thist. Binh nao
¢S chét lugng nudc t6t hon la binh ddé ¢d hiéu qua keo tu tao bong t6i uu.
Véi tiing muc dich cu thé sé& cd dude cdc théng s8 cu thé.

Céu tao ¢la mét binh Jar Test nhu & hinh 5-15, gbm binh dung tich
2 lit, canh khudy va bo phan. Binh ¢d dudng kinh 125 mm, cao 180 mm,
canh khuydy la mét miéng thép hinh chit nhat khéng ri, cé kich thudc réng

tr
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Hinh %-15. Cu tao chi tiét binh Jar Test trong thi nghigm keo tu.
74 mm, cao 25 mm, khodng cach tu day binh d&n canh khudy khoang 30
mm. Phin ding yén cé cdu tao tif thép khong rl gom ba thanh rong 125
mm cao 120 mm dat déu nhau 120° trén gia lién két tron.

Céac ditu kién ciia qu4 trinh bae gom: d¢ pH, nhiét d5, lugng hdéa chat
keo tu, chit Otrg keo tu, tde d¢ khudy (gia tri gradient van téc), thoi gian
khudy, thdi gian tao bong keo va thoi gian lang. Trén co sd cac thong s6
dd, xdac dinh cac thong s6 chdt lugng cua nudc sau thi nghiém.
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Chuong 6

QUA TRINH KHU TRUNG

Trong nude thién nhién, ngoai cdac tap chat v6 cdg, hitu co... con cd
nhiéu loai vi sinh vat nhu vi khudn, vi triang, virdt gay bénh nhu ta, ly,'
thuong han... Tiéu chudn cia mdt ngudn nudc cdp tét 1a phai loai trit duge
cac ngudn giy bénh dd va do vay, khi trung nudc la mét qua trinh khong
thé thiéu dugc trong cong nghé xu ly nudc cép, nhit la nude cdp dung
trong sinh hoat va cong nghé ché bién thyc phdm, dd uéng... Hon nia,
nudc cidp dung trong cdc qud trinh cong nghé, nhit 13 trong qua trinh lam
lanh, cling can phai duge khu trung d€ ngan ngiia kha nang phat trién va
tich tu clia cac loai sinh vat trong hé théng ddn nuée, 1am giam nang luc
truyén nhiét va lam tang tdn thdt thuy luc cia hé théng. Ngudi ta nhan
thdy rang, chi véi cde qué trinh xi 1y co hoc thi khéng thé loai trir dugc
cdc-loai vi sinh vat va vi truang cd trong nudc. Do vay, dé ¢é dugec ngudn
nudec cdp dadm bdo chit lugng vé sinh, bat budc phdi ti€n hanh cdc bién
phédp kht trung nudc trudc khi cung cédp nudc dén ngudi tiéu dang. Dua
vao nguyén ly clia qué trinh, cé thé cd hai phuong phap khit tring nude,
dé 14 phuong phap 1y, hoe va phudng phap hda hoc.

6.1. PHUONG PHAP LY HOC
6.1.1. Phuong phap nhiét

Day la phuong phdp don gidn va lau doi nhdt. Ngudi ta dun nude s6i
dén nhiét dé6 100°C, § nhiét do nay da s6 cdc vi sinh vat bi tiéu diét va
nude dun soi c¢d thé dam bao tiéu chudn chdt lugng vé sinh. Tuy nhién,
cing con mot sd it vi sinh vat khi nhiét dé tang cao lién chuyén sang dang
bio tl cd 18p vé bao vé viing chde, chiing khéng ha bi tidu diét du ¢6 dun
s6i lién tuc trong ‘;f(‘mg 15 dén 20 phiit. Trong trudng hgp nay, dé tiéu diét
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cdc vi khuéin da chuyén sang dang bao td, cin dun 36i & digu kién binh
thudng trong 15 dén 20 phit, sau dé d& nuéc ngudi xudng 35°C nhidm gidp
cho cac bao ti phat trién trd lai (thubng sau khoang 2 gi¥), k& d¢ lai dun
s6i nudc 1an nita. Bang cdch dd, ta cd duge ch4it lugng nudc toét han.

Phudng phép khif trung nay cd vu diém 13 don gian, d& 1am nhung cd
nhuge diém la tiéu hao nang lugng 16n va chi thich hgp véi qui md nhod.

6.1.2 Phuong phap dung tia tir ngoai

Hau hét moi vi sinh vat déu c6 thé& bi tiéu diét bing tia ti ngoai (tia
cyc tim) va ngudi ta dua vao nguyén ly nay dé kha triang nuée. Nude cén
khit trung cho chay qua thiét bj trong dd cd dat cac déen bic xa tia td
ngoai. Tuy thuge vao cutng d6 bic xa tia ti ngoai, s lugng vi sinh cd
trong ngudn nudc va thii gian luu trong thidt bi ma chét lugng nudc ra
khéi thist bi c6 midc do khil tring cao hay thép. Ngoai ra, ngudi ta clng
¢ thé st dung bic xa ti ngoai truc tiép cia anh sdng mat trdi d€ khi
trung nudc, dé l1a cach lam don gian nh4t, tuy nhién hiéu qua kho cd thé
nang cao. Khi trung bing tia tit ngoai la mot phuong phap tién tién nhung
hidu qua bi han ché& khi trong nudc cé céc tap chét hitu cd va cac hat ran
lo ling. '

6.1.3. Khi trung bang siéu am

Khil trung bing siéu Am 12 moét phuong phap khi trung triét dé nhung
t6n kém. Ngudi ta dung dong siéu am cd cudng dd tac dung khong nhd hon
2 Wjem? trong thoi gian trén 5 phit, didu kién dd, toan bd vi sinh vat cd
trong nudc bi tiéu diét.

6.1.4. Khi trung bang phuong phép loc

Ngudi ta biét riing, hau hét cdc vi sinh vat ¢ trong nude, trit siéu vi
tring, déu cé kich thudc vio khodng 1 d&n 2 gm. Do vay, néu dem nudc
loc qua 16p loc ¢d kich thude khe loc nhé hon 1 gm thi ¢ th& loai trit dude
chiing ra khéi ngudn nude. Ldp loc trong trudng hop nay thudng Ia vat liéu
sanh, sd x0p ¢d khe hd cuc nhé. Phuong phap nay cing kha don gian, tuy
nhién doi héi 1p vat ligu loc khat khe, didu kién van hanh khd khan va
ngudn nudc dua vao loc phai cé ham luong can khong 16n hon 2 mgil.
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Khit tring bing cdc phuong phap vat ly ndi trén cé vu diém la khéng
lam thay déi tinh chdt 1y hda elia nudce, khong gay nén cdc hau qua phu
nhung hiéu suft thdp, thudng ap dung & gqui mo san xudt nhod va cdc digu
kién k¥ thuit cho phép.

6.2. KHJ TRUNG BANG CAC PHUONG PHAP HOA HOC

Co =& cia phuong phip khi tring bang cdc héa chdt 13 st dung cdc
chdt 6xy hda manh d& 6xy hda men cia t€ bao vi sinh vt va tiéu digt
chiung. Cac hda chdt thudng dung la cac halogen nhu cle, brém, iot, clo
dioxyt, cdc hypoclorit va cdec mudi clia nd, 6z6n, kali permanganat,l hydrd
peroxyt... Phuong phip khit trung hda hoc c¢é hiéu sufit cao nén duge su
dung rdt rong rai va cho moi qui md.

6.2.1. Khu truing bang clo va cac hop chdt cua clo

6.2.1.1. Bdn chit cia qud trinh khi trang bing clo

Clo 1a mét chit 6xy hoa manh, & bdt cd dang nado, nguyén chét hay
hop ch4t, khi clo tac dung vdi nudc déu cho cdc phan ti hypoélorit axit
HOC], mét hop chdt cé nang luc khi trung rdt manh. Quéa trinh hay diét
vi sinh vat xay ra qua hai gis;i doan.

Dhu tién chit kht trung khudch tan xuyén qua vé t& bao cia vi sinh
vat, sau dd phan dng v6i men bén trong t& bac va pha hoai qua trinh trao
d3i chit din dén diét vong t& bao. Téec dé phan Wng qua trinh khd trung
duge xdc dinh bang dong hoc ciia qua trinh khuéch tan chat diét trung qua
vé t€ bao va déng hoc cia qua trinh phan hiy men té€ bao. Téec do qua
trinh khi triung tang khi ndng do clia chdt khi trung va nhiét do cia nuée
tang, ngoai ra téc do khi trung con phu thudc vao dang khong phan ly cua
chdt khi tring, vi quéa trinh khuéch tdn qua vé t& bac xdy ra nhanh hon
cd qud trinh phan ly. T6c d6 khd trung cing con phu thudc vao ca ham
lugng cac chit hiru co, cac can lo ling va cac chdt khi khdc. Khi trong
© nude ¢ ham lugng cao cla cdc chdt nay thi téc dé qua trinh khi trung sé
giam di dang keé.

Khi cho clo tde dung vdi nude, phan dng dac trung xay ra la qua trinh
thiy phan clo, tao thanh axit hypoclorit va -axit clohydric:
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Cl, + H,0 -~ HOC1 + HCl (6-1)
v § dang phan ly ta cd:
Cl, + H,0 = ol + Cl10™ + CIF (6-2)
Tuong ty, khi dung clorua voi lam chét khit tring, ta cé phan dWng sau:
Ca(OCl), + H,0 = Ca0 + 2HOC] (6-3)
9HOC] » 2H" + 2C10° (6-4)

Nhu da ndi, khda nang
diét trung cua clo. phu thude
sy ton tai clia cac ion HCI10 1007
c6 trong nudc, ma qua trinh
phan ly HOCI theo céc phéan
dng 6-2 va 6-4 ndi trén lai
phy thude vao nong do H',
tic 1a phy thudc vao dé pH
ctia moi trudng. Hinh 6-1
cho mé&i quan hé giia noéng
d6 ion ClO~ va nong dé
HOCI theo cac gia tri pH

‘khéc nhau. Qua guan sat pinh -1 Guan hé gida thanh phin HOCI va CIO™ va
ngudi ta nhan thiy, khi pH gia trj pH cia méi truong.

tang thi ndng do HOCI giam, nong d§ ion ClO~ tang va ching chi xay ra
can bing khi pH = 7.

Khi cho clo truc tiép phan dng véi nudc theo phuong trinh 6-2 ndi
trén, ngudi ta cing nhan thiy ring, qua trinh thuy phan x4y ra theo hai
chigu phu thudc vao gid tri pH clia mdi trudng. Thanh phéan cia Cl,, HOCI
va Cl10- c6 trong nudc phu thuge vao pH nhu trinh bay & hinh 6-2.

K&t qua thuc nghiém cho thédy, qua trinh thiiy phan Cl, chi xay ra
hoan toan khi pH > 4. Hing s6 cla qui trinh thiy phan clo trong nudc a
nhiét do 25°C bang:

[{HOCH [H*] [C]
ICl,]
Vvai HOCI, gis tri clia hang sd phén ly thay d8i tif 1,5.10% ¢ 0°C dén

= 4,05. 107 (6-5)
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2.10% & 10°C va
2,7.108 & 25°C.
Tinh theo hang
s8 phﬁn ly ing
vdi cac gia tri
pH khic nhau, ty
s6 ndong do %
gita HOCL va
ClO~ thay dé6i
khda manh. Bang
6-1, trinh bay
muc 4§ phéan ly
cua HOC] theo

cac gia tri pH ¢ -

nhiét dé 20°C.
Do tac dung khu
tring cua cac
phan ti& HOCI
manh hon nhisgu

100
ol
50: HoCl
ol
wl

I 1
0 4

Hinh 8-2. Quan hé cda céc thanh phin Clz, HOCI v CIO™ phy

thubc vao gig tj pH.

s0 v0Oi cde jon ClO™ didu nay giai thich tai sao khi & pH thdp, tdc la khi

ham lugng HOCI 16n hon ham lugng ClO™ rdt nhidu thi hiéu qua khit trang

dat dugc cao.

Bing 6-1. Mic d& phan y cua HOGI phy thuéc vao pH & 20°C

pH 5 6 7 8 g 10 1
CIo", % 0,05 050 250 2100 97,00 99,50 99,90
HOCI, % 99,95 99,50 97,50 79,00 3,00 050 070

Hinh 6-3 cho thdy, HOC] khéng phan ly 1a thanh phin khi triung
chinh trong nudc, thanh phin nay chi ¢ gis tri cao & pH thdp, digu dd
cing ndi 1én ring qué trinh dung clo d& khi triung nudd chi ¢d duge hidu

" qua cao khi ti&n hanh & pH thap.

Xét ve higdu qua theo thdi gian, d& tieu diét duge 99% s6 vi trung E.coli
cé trong nude voi lidu lugng 0,1 mg/l clo tu do, thdi gian can thiét tang tit -
6 phat khi pH = 6 dén 180 phit khi pH = 11.
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Hinh 8-3. Ndng d& HOCI khéng phan ly _
va ty |8 vi tring Ecoli bji digt sau 30 Hinh 6-4. Quan hé gida pH va thdi gian
phit!?) theo cée gid tri pH khac nhau. khd tring cln thiét.

Khi trong nuéc cd mat amoniac hodc cdc hgp chét cé chita nhém
amén, ching cé th€ tac dung vdi clo axit hypoelorit hoac ion hypoclorit dé
sinh thanh cdc hgp ch&t cloramin theo cdc phan dng sau:

HOCI + NH, - NH,Cl + H,0

‘menacloramin,

HOCI + NH,C!

NHCL, + H,0 (6-8)
dicloramin )

HOC! + NHCl,—————- NCl, + H,0

San phdm monocloramin va dicloramin sinh thanh tuy thude vao tri s8
pH cta méi trudng. Tri s8 pH cang cao, lugng clo két hgp dé tao thanh
dicloramin cang thip va ndng d6 monocloramin cang cao. Hon nita, nhigu
nghién ciu cho thdy ring, nang lyc digt trung cta monocloramin thudng
thép hon so véi ning luc diét trang cia dicloramin vao khodng 3 dén 5
lan, cdn so vdi clo, nang luc diét trung cia dicloramin lai thdp hon tit 20
dén 25 Ian. Chinh digu d¢ giai thich tai sao qua trinh khu trung lai xay ra
¢d hidu qua hon khi tri 86 pH cda moi truyng thép.

Hinh 6-5 trinh bay kha nang sinh thanh monocloramin va dicloramin

171



,_‘gfoo\ \
N
- ™~ \
N KL \\‘ 2
%_«.ao & \\
5 9 40
50 3 RS —
N=NEE '**" TN
y — N
‘g'w . - 3 \\
% q'”: - Se
N 28 B 5 7 .9. b
I 0 - S0 ~ pl—{_c_u’a ndc _
5 § 7 8.  Hinh 6-6. Quan hé gida khd nang dist

pH cua nuic
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ma/l NHa) vA pH cia mdi trudng.

Hinh 8-5. Ning 'd6 monocloramin va 1 Thdi gian tdp xdc 15 phat 2. Thoi gian
dicloramin dng v&i céc gia tri pH & 20°C. tiép xgc 30 phit

d cac gia tri pH khac nhau,
khi nhiét dé moi trusng la -
20°C,

Hinh 6-6 chi ra rang,

khad nang diét trung cda

cloramin giam din khi nang
cao do pH, tic la khi ham
lugng monocloramin tang
1én.

P& dam bao cho qua
trinh khit trung dat dugc
hiéu qua hoan toan, thudng
ngudi ta tinh dén mot lugng
clo du thich hgp trong nuéc
sau qud trinh khi trung. Véi
cidc hé thdng c&p nudc sinh
hoat, lugng clo du dé ngin
ngita sy nhiém bdn trd lai
thudng lay tir 0,2 dén 0,3
mg/l tinh theo clo tu do,

172

~ .
[

18
o
:‘g, 14 //

N

D
= ]

—
e

Cl duw trong nudc ,
2 S

N

-

§ 7 g ] 10
pH cva nuéc

|

. Hinh 8-7. Ham Wong clo du cin thi€t cho
qua trnh khi tring hodn toan & cac céc
gid tri pH khéc nhau.
1 Clo ty do; 2 Clo két hop (cloramin)



Trong hé théng khi trung ¢é chda amoniac hodc cdac hgp chét ¢d chia
nhém amon, lugng clo tham gia phén dng dé tao thanh cloramin duge goi
la clo k&t hgp, tong ham lugng clo ty do duéi dang Cl,, HOCI va CIO™ va
lugng clo k&t hop duge goi la clo hoat tinh khi trung. Do kha nang diét
trung cua clo ty do va clo k&t hgp khdac-nhau ma lugng clo du chn thiét
dé dam bao khit trung triét d&€ cling duge danh gid ¢ cde miic khdc nhau.
Hinh 6-7 cho bigt muic clo du cén thiét theo cdc gia fri pH cia mdi trudng.

Téng lugng clo clin thi€t cho vao nudc d€ ddm bao sau qu4 trinh khi
tring ¢ duge lugng clo du mong mudn thudng duge xdc dinh truc tiép
bing thuec nghiém theo qui trinh sau:

Cho mdu nudc vdi lugng bang nhau vao cac binh nghiém, theo trinh tu
tdng din cho clo vao cde binh nghiém, khudy ddu roi d€ yén trong 30 phat.
Phan tich cdc miu d€ xac dinh lugng clo du. K&t qua trinh bay trén bigu
do theo lugng clo cho vac va lugng clo du thu dudge nhu trén hinh 6-8.
Bing cdch dd cd thé xdc dinh duge lugng clo cin cho vao khi quyét dinh
lugng clo du sau xu ly. Vi dy, khi can lugng clo du la 0,3 mg/l, cAn cd
lugng elo cho vao 1la 0,75 mg/l.

Ciing theo cach dd, nhung khi trong nuéc cé chida amoniac hoac cdc
mudéi amon thi bidu dd hdp thu ¢d dang nhu & hinh 6-9.
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Lugng &, cho vao nuoc, mg il Lugng Cy cho vao nuoc, mg i

Hinh 8-8. Bidu db tudng quan gilla ligng  Winh 8-9. Bidu db tuong quan gida ludng

olo cho vao hip thy va Iugng clo du khi  clo cho vao hdp thy va lugng clo du khi

trong nudc khéng cé amoniac hodic mufi  trong nudc ¢ amoniac hodc mudi amén.
ambn. I- Cloramin, - Clo tJ do

Ban dau clo phan dng véi cdc hgp chédt chda nite d€ tao thanh
cloramin, khi ty s6 phan t& CL,/NH,* nhd hon 1,1, qué trinh ddng thai tao
ra cdc mono va dicloramin, ty sé néng d6 cla cdec cloramin nay phu thuée
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vao gia tri pH cia mdi trudng. Nhu viy du lugng cle ¢d trong nuéic & giai
doan diu ddu o dang cloramin (doan dudng cong OA trén hinh 6-9). Né&u
ti&p tuc cho clo vao, tj s6 phan ti Cl,/NH,/* s& tang lén trén 1,1, lac nay
bat dau xAy ra qud trinh 6xy hda mono va dicloramin bang axit HOCI theo
. cdc phan Ung sau:

NH,Cl + NHCL, + HOCl - 4HCl + N,0

NHCI, + HOCl - NCl; + H,0 (6-7
NHCL, + H,0 - NH(OH)Cl + HCI

NH(OH)Cl + 2HOC] - HNO, + 3HCl

Nhu vay ham lugng clo du két hgp bat dau gidm theo mic do tang clo
cho vao nuéce. Khi ty s6 phan ti Cl,/NH,* cd trong nudc tang dén 2, nghia
14 ¢6 10 mg Cl, trén 1 mg N & dang NH,* thi toan bo cloramin déu bj oxy
héa va ham lugng clo du két hgp gidm xudng dén ghn dén 0, di€m B trén
hinh 6-9. N&u tiép tuc tang lugng clo vaoc nudc sé lam cho lugng clo du
tang dan lén, doan sau diém B trén hinh 6-9, lic nay lugng clo du hoan
toan 1a lugng clo tu de, ching cd do hoat tinh cao va nang lyc khi tring
16n. Nhu vay, khi trong nuéc cd chida amoniac hodc amon thi lugng clo can
thiét cho vao nude trude hét phai du dé 6xy. hda hét cloramin va do vay
can si dung nhigu hon mdi ddm bae duge hiéu qui khi trung. Phuung
phip tang lugng clo nhu thé duge goi 1a phusng phap clo hda di€m cyc tri.

N&u ham lugng amoniac hodc mudi amén qua lén, cd thé chon ligu
lugng clo cho vao nuée nhu & hinh 6-7. Nghia 1a chon litu lugng clo vita
di dé dam bio sau 6 phit ti6p xdc vin cd duge lugng clo du hoat tinh &
dang cloramin. Vi du khi pH = 6, lugng cloramin hoat tinh khéng duge
nhé hon 1 mg/l va khi pH = 7 khong duge nhé hon 1,5 mg/l.

D& khi trang nuéc nhiém bdn ning, dac biét khi trong nuée ¢d nhiéu
vi tring cd sdc d& khdng cao voi cdc chédt 6xy hda va trong trudng hgp can
khit mau, mii, vi cda nuée, cd thé s dung lidu lugng clo dén 10 mg/l hodc
hon d€ dam béo ca hiéu qua khit tring trist dé va ca viéc 6xy hoa céc chét
gay mii vi. Tuy nhién, khi lugng clo du sau khit tring qua ldn, nhit thiét
phai tim bién phdp kht bdt clo du xudng dén tiéu chudn cho phép, tit 0,3
dén 0,5 mg/l. '

Khi trong nudc ¢6 chia .phenol, n&u cho clo vao s& tao ra clophenol gay
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mii vi khd chiu, trong trudng hop nay nh&t thigt phai tién hanh amoniac
héa trude khi khi trung. Qua trinh amoniac hda duge thuc hién bing cach
dua vdo nudc mot lugng amoniac hoac mudi amon voi lidu lugng 0,5 dén
1,0 g tinh theo NH* cho 1 g clo. K& d6 cho clo vao nudc d& ching k&t hop
tao thanh cloramin va clo s& khong cd kha nang két hgp voi phenol dé tao
ra clophenol. N&u pH thip, phan \ing tao cloramin xay ra cham. Nén tién
hanh amoniac héa khi pH > 7 d& tao dieu kién thuéan loi cho phan dng va
ngan ngia phan dng phu tao ra clophenol.

Né&u trong nudc sau khi trung cd du lugng NH,, qué trinh sinh thanh
cloramin cin tiép tuc nhung sau dé cloramin lai thiy phan thanh NH," va
ClO™ theo phan idng sau:

HOCI + NH, -» NH,ClI + H,0

(6-8)
NH,Cl + H,0 = NH,* + CIO”

Qu4 trinh phan ly cloramin dién ra chém vi vay trong thdi gian déau
tac dung khi trung ¢d thip hon so vdi clo, nhung theo thai gian, tdc dung
khit tring kéo dai va van cé hidu qua. N&u khy trung bang cdch kép hop
clo voi amoniac mdt cich hop Iy s& giam duge lugng clo chn dung va dat
duge hidu qua cd viéc khi mui vi. Ty 1& clo v amoniac thuong chon theo
thue nghiém tuy theo chdt luong nudc ngudn, thudng ngudi ta ldy lugng
amoniac bang 10 d&n 25% lugng clo. Thai gian tiép xidc tinh ti thoi diém
khudy trén clo v amoniac trong nudc dén thoi di€m su dung khong it hon
1 gis. So v6i ding clo ty do, thoi gian tiép xdc ¢in thiét lén hon 2 1an.

6.3. CAC YEU TO ANH HUONG DEN QUA TRINH KHU
TRUNG NUOC BANG CLO

6.3.1. Anh huéng cua pH

Nhu da thdy, yéu t6 pH la mét yéu t6 quan trong quyét dinh higu
qua cla qud trinh khif tring béng clo. Khi pH tang, hidu qua khid trung
giam. Bang 6-2 dudi day cho céac k&t qua thuc nghiém xdc dinh lugng
clo du t6i thi€u can thiét ¥ng voi cdc gia tri pH khdc nhau d€ diét trung
hoan toan.
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Bang 6-2. Ham lugng clo du tdi thidu dé digt tring hoan toan

Lugng clo du & thiu, mgA
pH Clo tJ do sau 10 phit tidp xde Clo hoat tinh két hdp dang cloramin
sau 60 phat ti€p xic

6 -7 02 ’ 10

7.8 02 _ 150

8-9 04 180

9-10 Q& -

= 10 = 10

6.3.2. Anh hudng cuta. nhiét dé

Nhiét d6 tang lam cho d¢d nhdt gidm, dong thai chuyén dong nhiét tang
lén, qua trinh khuéch tan chdt khit trung qua vo t€ bao sinh vat tang va
qua trinh khi trung dat hiéu qua cao hon. So véi clo, cloramin chju &nh
hudng cha nhiét d6 manh hon. Anh hudng cia nhigt dé dén téc do kht
tring duge bi€u dién qua moi quan hé sau:

t, E(T, - T}
lg — =———— (6-9)
ty R.T,.T,

trong do:
t,, t, - thdi gian tiép xuc (phut) can d& diét trung trong nudc dén mur«
yéu chu tugng ung & nhiét d6 T va T, tinh theo “K;

E - nang lugng hoat hda cia chadt khd trung;
R - hing s6 chdt kbi, R = 1,99 kcal/do.

6.3.3. Anh hudng clia ndong do
Khi tang ndng d6 chat khit trung, thai gian tiép xdc can thiét sé giam
xubng va méi quan hé nay duoc bi€u thi qua quan hé sau:
Cht =K {6- 10}

trong dd:
C - ndng do chat khd trung;

t - thoi gian can thigt dé khi tring dén mot gidi han nhit dinh;
n - 56 mi; '

K - hing 86 qua trinh.

176



. Phuang trinh trén edn cd thé viét nhu sau:
lgt = 1gK -nlgC T (6-11)
Nhu vﬁy lgt 12 ham 56 tuyén tinh phu thudc vao lgC va tang gde-

nghiéng cta dudng bifu dién ham s6 lgt cd gia tri cla s6 md n. Véi
cloramin, n ndm trong giéi han 0,5 dén 1,5.

Né&u coi n = 1, tit (6-10) ta thfy kha ning diét tring cda clo ty 18
nghich véi mtte d¢ pha lodng cia nd. Khi ndng dé clo gidm hai lin, thoi
gian can thist phai tang 1én 2 l&n. D8l véi qud trinh 6xy hda phenol, n =6
va do vay khi ndng do giam xuSng 2 l&n thi thdi gian tigp xic phai tang
lén 2% = 64 lan.

6.3.4. Khu clo du trong nuéc

Khit du lugng clo trong nuéc khi clo hda véi lidu lugng cao c6 thé ding
phuong phép hda hoc, khit clo thanh clorit hoac dung phugng phdp vat 1y,
hdp thu clo bing than hoat tinh hodc lam thodng bé mét.

Khit clo bing hda chit nhu dung SO,, Na,80,, Na 38,0, theo cdc phan
dng sau:

Cl, + SO, +2H,0 - 2HCI + H,S0,
Cl, + Na,SO, + H,0 - 2HCI + Na,8O, (6-12)
4Cl, + Na,8,0, + 5H,0 = 2NaCl + 6HCI + 2H,S0,

Axit clohydric va axit sunphuric hinh thanh duge trung hoa bang do
kidm dy cta nudc. PE khit h&t 1 mg clo du can dén 0,9 mg SO,

D& khi 1 mg clo du can 3,05 mg Na,80, tinh thé hoac 0,85 mg
Na,8,0,.5H,0. Ngudi ta thudng st dung Na,S$,0, thuong mai cdé thanh
phin hoat tinh tit 30 dén 50 %. Trudc khi cho Na,8,0, vao nudc cAn hoda
tan thanh dung dich cd nbng d6 1 dén 2% réi dinh lugng cho vao nudc.
Lugng Na,$,0, sit dung phai tinh todn dd, khong dé du lugng vi Na,5,0,
du trong nudc sé gy mui vi kho chiu. ‘

Ngoai phuong phap st dung héa chdt ndi trén, ngudi ta cd thé dung
phuong phap vat 1y nhu dung than hoat tinh d€ loc clo du. Ldp lec hép
phu qua than hoat tinh c6 chidu day 2 dén 2,5 m, kich thudc hat tir 1,56
dén 2,5 mm, t6c do loc 20 - 30 m/h. Viéc tai sinh than hoat tinh khi no
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da hét kha nang hdp phu clo duge ti€n hanh bing rita qua dung dich kiem
nong hosc canxi hypoclorit. Phuong phép lam thodng chi khit duge mot
phiin cio du hoa tan, con hypoclorit do khong bay hoi nén phuong phap nay
kém hiéu qua. Khit clo va cloramin bing phudng phdp lam thodng chi dat
duge hiéu qua khi pH cta méi trudng nhé hon 5.

6.3.5. Cac hbéa chit khi tring goc clo

Phan 16n qué trinh kh{ tring ding clo nguyén chit, ¢ digu kién
thudng d6 1a chét khi c6 mau vang luc, mii khd chiu va rit dée. O 1500C
va dp suéit 5,75 at, clo héa 1ong, ¢é trong lugng riéng la 1,43 kg/l, nhiét
dung riéng 0,2262 keal/kg.dé. D6 hda tan cua clo trong nude phu thude vao
nhiét dé va ap sufit riéng phan cia nd trén b2 mét chat 16ng. Bang 6-3
cho bidt cdc 8 libu vé dé hoa tan cha clo trong nudc.

Bing 8-2. DO hoa tan cda clo trong nudc & cée nhidt dd khéc nhau

Ap suft £ hoa tan cia clo trong nudc theo nhigt d§ (°C), mo/l

mm Hg 0 10 20 30 40 50 90
200 48 33 27 23 2.1 1] 14
500 69 53 43 36 an 22
700 965 73 58 4.8 40 28
1000 9.0 73 59 50 33
200 70 13,0 10.2 84 52

" Khi 4p lue bang 1 at va nhidt do nudc 10°C, mdt lit nudc hoa tan duge
3 lit khi clo (9,65 mg).

Trong ky thuat xi Iy nudc, thudng ngudi ta s dung clo 1éng, cho béc
hoi r6i tién hanh hda tan vdo nudc qua thidt bi dic biét goi la clorato.
6.3.6. SU dung canxi hypoclorit Ca(OCl)2

Canxi hypoclorit 1a sin ph&m cida qué trinh bio hoa dung dich sita voi
voi clo. Theo ly thuyét thi 1 kg Ca(OCl), sach chia 49,6% Cl), trong san
phdm thuong mai, ham lugng clo hoat tinh chi cd tit 30 dén 456% Ca(OCh),

khéng hiat &m, cé thé bd quan iau trong kho t6i, khé rdo ma khong bi giam
d6 hoat tinh. ' :

Clorua voi 12 sAn phdm cia qua trinh phan dng clo véi véi toi, trong
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clorua véi ciing cd thé cd chita dén 40 - 45% canxi hypoclorit véi lugng clo
hoat tinh tit 20 dén 25%. Clorua vbi dé hit §m va phan huy khi clo nén
can duge bao quan khé réo, cn thén,

Clo dioxit Cl1O, la ch&t khi mau xanh, dé& hoa tan trong nudc vi kém
ben dusi anh sang. ClO, thuong dung dé khit trung nudc cd chita phenol
hoic ¢6 ham lugng chdt hitu cd cao, do khéng phan Ung tao ra clophenol.
Clo dioxit dugc san xuit truc tiép tai ché bang cach suc khi clo vao dung
dich natri clorit hay canxi clorit da duge axit hda:

g9NaClO, + Cl, - 2ClO, + 2NaCl |
Ca(Cl0,), + Cl, - 2CI0, + CaCl, (6-13)

Theo kinh nghiém, ci 1 kg natri clorit va 400 g clo khi tao ra duge
450 g ClO, & dang dung dich. Kha nang diét triung cua ClO, & pH = 7
tuong duong clo.

6.3.7. Knu trung bing natri hypoclorit NaClO

Day la hda chét da titng duge sit dung ph8 bién rong rai, dung dich
NaClO duge digu ch& bing céch dién phan muéi.an hodac phan dng truc
tiép clo vdi dung dich NaOH. Ham lugng clo hoat tinh phu thudc vao didu
kién phdn Ung va cd thé cd tit 6 dén 8 g/l khi sit dung qud trinh dieh phan
hoi#c ¢6 thé cao hon khi st dyng phan idng trye ti&p clo véi dung dich
NaOH. O didu kién nhiét d6 cao va pH thép, dung dich NaClO dé phan
hity, tao khi Cl, va gy 6 nhiém méi truong.

6.4. KHU TRUNG BANG OZON

Khit trung bang 6zén la phuong phap kha tién tién va ngay cang dude
ing dung rfng rai. Ozon trong nudc khong chi don thuin phd hiy men t€
bao vi sinh vat ma nd cdn cé khd nang pha hiy cad nguyén sinh chdt cla
¢& bao, trong khi clo chi ¢6 thé pha hiy men t& bao. V4i cdc siéu vi tring
la cde vi khudn khéng c6 men thi 6z6n cd hidu qua téc dung hon han clo.
Ngudi ta d4 quan sat thdy rang, vdi lugng 6z6n du bang 0,45 mg/l, chi sau -
2 phit siéu vi tring cé th€ bi tiéu diét, trong khi d6 phai cin dén 1 mg/
clo va thdi gian tiép xdc dén 3 gid. Véi cdc vi khu#n dang bao td, so voi
clo, 6z6n. c6 téc dung manh hon tit 300 d&n 600 1an. Ngodi ra, 6zdn con cé
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kha nang 6xy héa cdc hap chdt hiftu co gly ra mau, mii vi, trong nude tot
han clo.

Ozon 13 chét khi cd mau anh tim, hdéa 16ng & nhiét d6 - 112°C. So véi
clo, 6z6n it hda tan trong nude va d6 hoa tan trong nudc cla 6z6n cing
phu thudc vao nhiét do. Bang duéi day cho biét cac g6 lidu vé do hda tan
ctia 6z6n theo nhiét d4:

Nhiét dd 06 hda tan cda Gzén
0°C 142 g/t
10°C 104 gfl
30°C 0,45 g/l

Trong nude, 0zén phan huy r4t nhanh thanh oxy phan ti va &xy
nguyén tit. Tdc 4o phan huy ctia 6z6n trong nudc ting theo ndng dé6 mudi,
4o pH va nhiét do. Oz6n c6 kha nang oxy hoa phenol va khong dé lai mui
vi gi. Ozon c6 kha néng oxy hda nhanh cac ion Fe?*, MnZ*, 8§ NO,"..
nhung lai khong o6xy héa NH,Y, dd 1a didu khac hén véi clo.

Dé&i v6i cac hop chit hitu co, 620n cd kha nang oxy hda truc tiép cac
méi lien ké&t doi € = C, thi du véi clophenol, 6zén cd khé nang oxy hda
theo phan dng sau:

OH OH

0
7
OH : Hl/C\H
cl s 0 l\c
H nps 3 H\__H
R OH | o e N
H \O o)

0 0
I [
C/C""“-OH ‘C'_' OH
0= +
SNo—-0H oy
i [
0 0]

San ph&m cta qua trinh 6z6n héa thudng 14 cac chit giau oxy va gidm
phan t& luong eac hda chét.
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Hinh 6-10 dusi day cho thdy ré hiéu qué cia qua trinh 6z0n héa cic
14t hitu co hoa tan (DOC).

10

/

ooc / Dog chue ezor? hoa
o
h
]

—5
Liéd luong 96, /g D0C :
o4 a 00 jq 0,91
A 0,18 v 127
- & 0,40 o 582 ,
& 0,65 DOC chua ozon hoa = 8.0mg/l
a2 : 1 1 i i ] 1 1 1
a 50 100 i50 200

"Thai gian thi'nghiém . A
Hinh 8-10. Hifu qua cla qud tinh 6z6n héa céc‘chﬁt hdu c¢ hda tan (DOC)

Uu di€m cta qué trinh khit trang bing 6zon la thdi gian tdc dung
nhanh, hiéu qua khit tring cao vdi cdc joai vi khuén, vi rit, Ozén 1a ngudn
nguyén liéu dé san xuft. Ozdn ¢é kha ning tao ling ciin cédc chit hitu co,
tang d6 phan cyc va nhdt 14 khong tao ra cdc chét trihalogenmetan (THM)
ghy d6c hai nhu khi dung clo. Nhuge di€ém cta phuong phép khi tring
diing 6z6n 12 gis thanh dau tu cho hé théng cao, chn bude xd 1y ti€p theo
nh&t 1a can xi 1y sinh hoc.

6.5. CAC PHUONG PHAP HOA HOC KHAC

Ngoai cdc phuong phép si dyng clo hoac 6zdn, ngudi ta con c6 the sl
dung phuong phap khi trung bing iot hoac bang ion cla céc kim loai
nang.

Tot la chdt éxy hda manh nhung khé tan nén thudng duge st dung &
dang dung dich bdo hda. Cing nhu cic kh{ khdc, do hoa tan ctia iot trong
nudec phu thudc vao nhiét do. Khi pH cta mbi trudng nho hon 7, lugng iot
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cin ding thudng trong khoang 0,3 dén 1 mg/, khong nén st dung lizgu
Jugng cao hon, dé lam cho nude ¢6 mui vi cta iot. Trong thuc t€ ngudi ta
thudng dung iot d€ khlt trung & cdc b€ boi. _

Céc ion kim loai néng, & ndng dé rét thdp cing cd thé tieu diét duge
cdc vi sinh vat va céc bai rong tho séng trong nudc. Bang 6-4 dudi day cho
biét ndng ¢6 ciia mot s6 ion kim loai nang cé kha ndng tiéu digt vi trang

va réu tdo.

Bdng ¢. Nong d¢ didt tring ciia cho ion kim logi ndng.

Ndng d& cin thift dé tiéu diét, mg/l

Kim loai vi triing E-cali 1By, tao
Bac 004 0,05
péng 008 015
Cadimi 015 0,10
Crém 070 070
Ké&m 140 . 140

Diét trung bang ion kim loai nang ddi hdi thoi gian tiép xtc lau. Vi dy,
khi s& dung bac vdi ndng d6 0,03 mg/l d€ khit trung nudec & pH = 7,6 va
nhiét d6 15°C, thdi gian &€ khi 99% vi trung 1a 177 phat. Tuy nhién,
phuong phip nay cling kbé tén kém va khi ham lugng kim loai nang trong
nudc cao dé gy anh hudng dén sic khoe cla con ngudi.
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Chuong 7

LAM MEM NUGC

74. KHAI NIEM CHUNG

D6 cing cha nudc cip la mot trong cac chi tiéu quan trong vé chét
lugng nudc cép, nhat |2 nudc clp cho ndi hoi. Theo dinh nghia, d¢ cing
ol nudc 13 88 do ham lugng cac ion kim loai CalZt va Mg?* cd trong nudc.
D6 cing toan phéan la téng ham lugng céc ion Ca2* va Mg?" tinh cho mét
1t nude:

[Ca?*]  [Mg™]
-+
40 24

Po cing toan phin =

, mmol/l. (7-1)

Nguti ta phén biét hai loai do cing, dé 1a dé cdng cacbonat hay con
goi la do cing tam thisi va do cing khéong cacbonat hay cbn goi 13 dg cdng
vinh citu.

Do cting tam thdi tao ket tia khi dun néng nudc theo phan ding:

2HCO, —— €O, + CO,t + H,0 O (7-2)
Ca?* + €02 —= CaCOs4 (7-3)
Mg?* + 20H —= Mg(OH), | . (1-4)
Mg?t + CO,2—= MgCO;{ (7-5)

Vay dé cing tam thdi béng téng ham ldgng cac muo

uéi canxi bicachonat

Ca(HCO;;)zwf}_aﬁ_Mg(HC&_), ¢é trong nude, tinh theo
mmol/l. | |
Ngoai don vi mmol/l ngudi ta con bidu thi dé cing theo miligam ddong
lugng (mgdl/) = 0,5 mmol/l. O titng nudc lai si dung don vi do d§ cing
khéc nhau, vi du & Dic dung don vi 1D = 10 mg CaO/l, & Phap dung don
vi 19F = 10 mg CaCO4/l, 4 Nga ding 1°R = 1 mg Ca?*/l. Bang 7-1 cho
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cdc gia tri chuyén d6i don vi do d6 cing & mot s6 nude.

Bing 7-1. Bang chuyén dfi ddn vi d6 cing coa mdt s& nudc.

09 Clark °R ppm
oF . °D {Anh) {Nga) CaCO,
°F (Phép) 1 ' 056 T 07 40 0
°D (Bic) 178 T . 125 . 7.2 78
06 Clark « 143 08 1 57 13
{Anh)
°R 025 014 08 1 25
(Naa) :
ppm 0K 0,056 0,07 04 1
CaCO, S

L ppm (mot phin trigu} = 1 miligamylit (1 mgn)

! ppb (mdn phin t¥) = | microgany/l (1 ugit). )

Nudc ed db cling cao thudng gay nhigu t4c hai cho ngudi si dung. Khi
ding nudc ¢ d6 cing cao trong sinh hoat, géy lang phi xa phong va cac
chit tiy rita, tac can ling bam trén b2 mat cdc trang bi sinh hoat. Trong
Ung dung cong nghi¢p, do6 cing cia nuéc gay can trd cho qué trinh van
chuyén va lam gidm nang lyc truyén nhiét, gidm tudi tho cha thiét bi. Do
vay lam mé&m nubc cdp la ebng viec rdt chn thist trong cong nghé xi ly
nude clp. Muc tiéu cia qud trinh 1Am mém nudc la gidm dén muc cho
phép ham lugng cdc jon Ca?*, Mg®* trong nudc cép. Theo qui dinh coa T4
chie Y t& Th& gigi (WHO) thi nude cdp cho sinh hoat phii cd d6 ciing nho
hon 5 mmol/l (ciing ¢6 nhitng nude chi tidu nay doi héi dén 1,5 mmol/).

Cd nhi%u phudng phép lam mé&m nuéc nhu phuong phdp hda hoe,
phuong phép nhiét, phuong phap trao déi ion va phuong phdp tdng hop.
Sau day sé& trinh bay mét s§ phuong phép co ban.

7.2. LAM MEM NUOGC BANG PHUONG PHAP HOA HOC

Cd sd cta phuong phap hda hoc lam mBm nudc 12 dua cie héa chat co
kha nang k&t hop voi cdc ion CaZt, Mg?* c6 trong nudc, tao ra cdac két tda
CaCO;, MgCO,, Mg(OH),... va loai trir ching ra khéi nudc bang bién phéap
ldng loe, Cic hda chﬁt duge sit dung cd theé la Ca(OH)z, NaZCO3, NaOH...

. Cac qud trinh cd #the xé.y ra theo cic phan ng sau day:
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- V6i canxi hydréxyt (Ca(OH),) _
Ca?* + 2HCO,” + Ca(OH), —= 2CaCO;| + 2H,0.
Mg?* + Ca(OH), ———= Mg(OH),| + Ca®*
- Vi natri cacbﬁnat {Na,CO,):
Ca?* + Na,CO,
- V6i natri hydroxyt (NaOH):

CaCO,| + 2Na*

Ca?* + HCO,” + NaOH CaCO,} + Na* + H,0

Tuy nhién, khi xi ly nudc ubng dung hda chidt c¢é chéa natri cin hét
sdc luu ¢, sao cho ham lugng natri t8i da cho phép trong nuéc phai nhé
hon 150 mg/l. '

7.2.1. Ldm mém nudéc bing vdi Ca(OH):2

Day la phuong phéap thong dung nhdt nhim khit 44 cing cacbonat,
dudc Ap dung Khi cin gidm ca d¢ cing va do kidm cia nudc. Trinh tu cdc
phéan dng cua qué trinh xay ra nhu sau:

2C0O, + Ca(OH), — Ca (HCOy),

Ca(HC03)2 + Ca(OH), — 2CaCO, |} + 2H,0

Mg(HCO,), + 2Ca(0OH),— Mg(OH),} + 2CaCO;} + 2H,0
2NaHCO, + Ca(OH), — CaCO; | + Na,CO; + H,0

Theo phvong trinh phan dng, cd 1 mol Ca(OH), s& tao ra 2 mol ion
cacbonat CO,%, mot mol trong s6 dd s& tao thanh két tia véi ion canxi

Ca2* ¢ trong thanh phin cla nudc, mot mol con lai két ta vai ion Ca%*

¢6 trong nudc voéi dua vao, nhu vay 1 mol vdi dua vao s& lam giam duge
mét mol dd cing.

T&ng ham lugng canxi cd thé khit ra khdi nude phu thu¢e vao ndng do
on HCO,~ c6 trong thanh phan cda nudc. Néu téng ham lugng ion HCO,™
va C0O,%" ¢d trong nude nhé hon téng ham lugng céc ion Ca?* va Mg?* thi
mot phin ion Mg?* sé tdn tai dudi dang cdc mufi axit manh nhu MgSQ,,
MgCl, vh phin dng véi voi 86 xay ra nhu sau:

MgSO, + Ca(OH), — Mg(OH),| + CaSO,

MgCl, + Ca(OH), —> Mg(OH),} + CaCl,

185



Cac phan #ng trén cd tic dung lam giam d¢ cing theo ion Mg?* nhung
khong lam giam d6 cding toan phin vi giam duge lugng ion Mg® nhung
lai lam tang mot lugng tuong duong Ca?*. D€ gidi quyét vdn d2 nay, ngudi
ta phai pha thém mét lugng ion 0032' vao nhudc sao cho tich s§ nong dd
C032‘ va Ca?t (da th& ché cua Mg?*) 16n hon tich sé hoa tan cua CaCO,.

Kha nang ctia qua trinh lam mém nudc bing vdi phu thudc vao do hda
tan.cia CaCO, va Mg(OH),. Trong nudc thién nhién, d9 hoa tan cla cac
hop ch&t nay phu thuéc vao thanh phin ion cia nudc va lugng CO,%, OH
tu do.

Bang 7-2 cho giéi han lam mém nudc theo ly thuy&t phu thudc vao d
hda tan clia CaCQO, va Mg(OH),.

Béng 7-2. Gidi han lam mém nudc theo Iy thuyét

Nhigt dd D4 hda tan Gidi han lam mém
°C CaCOq mgdifl | Mg({OH)2 mgdi/ mgdif
0 015 0,40 055
80 003 " 0,20 023

Céc hgp chit CaCO, va Mg(OH), ¢ kha nang tao ra dung dich qui
bdo hoa, khi d¢ trong nudc da 1am mém sé con lai mét lugng Ca(OH), du.
Né&u lugng Ca(OH), du qua 16n sé lai lam tang d6 cdng va d¢ kiBm cua
nude da lam mém. Nhu vay, hiéu qua cla qua trinh lam mém nudc bang
v6i phu thubdc vao ditu kigén cin bing Do hda cda nudc bdi cdac hap chit
CaCO,4 va Mg(OH), duge tao ra. '

Lidu lugng véi chn thiét phu thudc vao ty 1&¢ thanh phin cda cdc ion
cd trong nudc. Néu ham luong Ca?* 16n hon HCO," thi lugng voi duge xéc
dinh theo cong thiic sau:

Co HCO,;” m 100
m, = 28 [— + —— + —P" 4 05)
22 61 e c

v

trong da:
m, - lugng véi st dung, mg/l;

CO, - ham lugng CO, ty do trong nude, mg/l;

HCO,™ - ham lugng ion bicaclonat trong nudc, mg/l;
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my, - lugng phén (FeC.lg hoac FeSO,) tinh theo san phdm ngam nude,
mg/l;

e - duong lugng cha phen; e = 54 vdi FeCl,, e = 76 vai FeSO,.

Gia tri 0,5 trong cong thidc trén la lugng dy phong dé dam béo ling
can CaCO; khi pH x4p xi 9,5. )

C, - ty 1@ voi tinh khigt theo CaO trong voi tho, %

m Kl
h .

—ep— 1y gia tri duong khi cho phen vao nuéc cing voi véi hoc sau khi

cho vo6i; 14y d&u om khi cho phén trudc voi (vi khi phen thiy phan da lam

giam d¢ kigm ty nhién cia nudéc).

Trudng hgp ham higng Ca?* nhé hon ham lugng HCO,™ thi lugng vbi
cin thiét duge xdc dinh theo cong thic thuc nghiém sau:
Ca HCO, CaZ* m 100

P ph
= 28( +2 ] + + 1] —
o - 22 6l 20 e C

v
trong do:
CaZ*- ham lugng Ca?* trong nudc, mg/l;
Cac ky hidu khdc ¢d ¥ nghia nhu trong cong thie trén.

O day 14y lugng dy phong la 1 mgdif vi phai chuyén Mg(HCO,), thanh
Mg(OH), khong hoa tan.

D& tang cudng qué trinh ldng can CaCO; va Mg(OH), khi 1am m&m
nudc bing vbi, ngudi ta pha thém phén vao nude. Do phan dng lam mém
xay ra & pH 16n hon 9 nén khéng dung phen nhom, vi trong moi trudng
kigm, phén nhom tao ra aluminat hoa tan. '

Lugng phén can thiét cho qua trinh dude x4c dinh theo cong thic thue
nghiém sau: :

my, = 3%V M, mg/t

trong dd:
M - téng ham lugng can trong nudc lam mem, mg/l.

Gia tri cia M duge tinh theo hai trudng hop sau:
- khi ham lugng Ca?* > HCO,; ta cd:

187



co, HCO," 100 - C,
M =M, + 50— + 2 x50

=+ -
22 61 ™ oo
- khi ham lugng Ca?* < HCO,™, ta ¢6:
co, 05" Mg?* 100 - C,
M= M+50——+2x50 +29— +50C, + m, ————
22 61 12 100

trong dé M_ 12 ham lugng cdn khoéng hda tan trong nude ngudn. Cdc ky
higu khdc c¢d ¥ nghia nhu chd thich 4 trén.

D& kiém tra hiéu quéi cia qud trinh lam m&m nudc bang voi, chi can
xdc dinh gia tri pH sau khi pha v6i vao nudc. Vi nhu ta da biét, phdn dng
lam m¥m nudc sé dién ra triet dé khi da dat dén cin bing bio hoda cla
CaCQO, va Mg(OH), trong nudc. Tudng dng v&i trang thdi bao hoa d¢, 4o
én dinh cta nudc phai duge thé hign & mot gia tri pH, nao dg. o) trang
thai béo hoa ty nhién Wng véi pH, clha nudc, téc d6 phan ing ling can dién
ra rdt cham. D€ tang téic d6 l&én, cin phai cd modt lugng du ion OH, bigu
thj bdng gia tri ApH, nhu v8y gié tri pH_ sé duge biu thj bing cong thic
sau:

pH_ = pH, + ApH
trong dd:
pH_ - d6 pH béo hda ciia nudc ¢ cufi qua trinh lam mdm;

- pH, -'dé pH cla nudc & trang thai béo hoa ty nhién;

ApH - lugng du céc ion OH can bg sung d€ tang tdc 46 phan tng ling
cén. Trong trudting hgp khir d6 cing cachonat, ApH = 0,5.

Trong thyc t&, khi lam m®m nuéc bing véi dé khit CaCO,, pH_ thudng
cd gia tri tu 9,5 dén 9,8; d€ khi Mg(OH),, pH, ¢ gia trj tit 10,6 dén 11,5.

7.2.2. Lam m&m nudc bang vdi két hop voi sdda

Khi tdng ham lugng cdc ion Mg?* va Ca?* 16n hon téng ham lugng cac
ion HCO4™ va 0032 ; néu st dung véi thl chi khit duge d6 cing magié, do
cing toan phin khong he gidm. D€ g1é.1 quyét vin dé nay ngudi ta phii si
dung dén séda va qu4 trlnh sé x4y ra theo phan dng sau:

Ca(OH}),; Na,CO,4
Ca?* + Mg —> CaCO, + Mg(OH),
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Thuc chét cla qué trinh trén bao gém cdc phan ing thanh phan dau:
MgS0, + Ca(OH), — Mg(OH),| + CaSO,
MgCl, + Ca(OH), — Mg(OH),} + CaCl,
CaS80, + Na,CO; — CaC0,| + Na,50,
CaCl, + Na,CO, —> CaCO,| + 2NaCl

Quan sit qua trinh trén ta nhan thdy rdng, cd 1 mol ion Ca2* can 1
mol sdéda va khéng phu thusc vao ham higng jon HCO,™ trong nudce (thyc
ra ta da chu déng cho Na,CO, vao).

Ion CO,;™ trong séda da thay th& ion cha cdc axit manh dé tao ra
CaCO, két tda.

Theo cde phuang trinh phan dng trén ta ¢d thé tinh duge lugng véi va
sfda cin thigt theo cde cong thic sau:

CO, HCO, Mg¥ m 100
m, = 28—+ 4 + P 4 o5
22 61 12 e .
Ca®* Mg#* HCO,” m 100
m, = 53 + —2 x Py
' 20 12 61 e C

-3
trong dd:
< lugng séda tinh theo sin phdm thc‘: mg/l;

CS? ham lugng Na,SO, tinh khiét trong san phé’m the, %.
~ Céc ky hiéu con lai xem & céc cong thic trén.

Ngoai phuong phép sii dung két hop véi va séda, ngudi ta con cd thé
sit dung phuong phip ké&t hop xit NaOH va séda. Qua trinh xay ra theo
phén Jdng sau:

NaCH. Na_2003 : _
Ca%t + Mg?* —-—> CaCO,} + Mg(OH),|

Phuong phép nay cd wu di€m la st dung natri hydroxyt d& pha ché
hon, it tao bun hon, tdc d6 phan dng it bi anh hudng bdi nhiét d6 va cé
duge téc 46 phan d¥ng nhanh hon.
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«72.4 Lam mém nudc bang trinatriphotphat (NasPO4)

Phuong phap nay dugc 4p dung khi can x¥ 1y lam mam nudc that triet
dé&, ma s dung v0i va s6da van chua dem lai dudc két qua mong mudn.
Ngudi ta cho trinatriphotphat vao nuéc d€ khi hét cac ion Ca2t, Mg?*
thanh dang mudi khéng tan theo cac phan ing sau:

3CaCl, + iZNa3P04 _— Ca3(PO4)2L + BNaCl

3MgSO, + 2Na,PO,—— Mg, (PO, } + 3Na,80,
3Ca(HCO,); + 2Na,PO,— Ca,(POy, L + 6NaHCO,
3Mg(HCO,), § 2Na,PO,— Mgy(PO),§ + 6NaHCO,

Qu4 trinh lam m&m nudc bang trinatriphotphat chi dién ra thuén lgi
& nhiét do 16n hon 100°C. Hiéu qué cla qud trinh cd thé dat dén 0,04 -
0,05 mgdlA. Do gid thanh cia Na,;PO, cao nén ngudi ta chl dung vdi ligu
lugng nhéd va thuc hién qua trinh sau khi dd xt 1y s¢ bo véi voi va soda.

7.3. CAC BIEN PHAP DAY NHANH QUA TRINH
LAM MEM. NUGC
C6 thé ndi, qua trinh lam mém nudc bang hda chit xay ra qua hai giai
doan. Giai doan dau 13 phan dng hda hoe ctia cac chit véi cac ion Ca®*,
Mg2+ c6 trong nude, giai doan nay xay ra hAu nhu tdc thoi sau khi cho hda
chit vao nudc. K& dé 1a giai doan tao bong can két tha. Téc dd chung cia
qud trinh lam mém nude duge xdc dinh bang téc dé dién bién cta giai doan

hai, D& cé thé ddy nhanh téc d9 cia qui trinh ngudi ta tién hanh cdc bién
phap sau:

Dun ndéng nudc dé qua trinh tao bong can dién- ra nhanh hon do do
hoa tan cia CaCO, va Mg(OH), gidm. Anh hudng cia nhiét do dé&n hiéu
qua lam mém nude duge trinh bay & hinh 7-1. Trong hinh 7-1, ngudyi ta
dé dang nhan ra rang, khi qua trinh tin hanh & nhiét d6 cao, hidu qua
cla qu_é trinh dat duge t6t hon so voi khi tién hanh qua trinh & nhigt do
thdp. Hiéu qua cd thg dat dude hau nhy hoan toan khi tién hanh & 100°C.

Mot cach khac d€ lam tang téc d6 qua trinh 1a cho du lugng hoa chét.
Bién phap nay khéng dugc st dung khi lam m®m nudc bang véi, vi du
lugng voi sé lam tang d6 cing ctia nudc sau lam mém, lugng voi du trong
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nudc sau lam mém khong
duge d€ qua 0,5 mgdl/l. Khi
lam m&m nudc bang voi két

o
[~

N
t
A

hgp vdi séda, néu cho qué

N
<
P

lugng véi sé gay lang phi

E B
b

sbda va lam tang d6 kigm

cia nudc.

k=
&

B4 curyg con lgi, m‘g_d‘-// {
&

Tudng quan gita ligu

; ) 0 0 20 30 40 50 60 W 80
ugn ’ dd cidn P EF dd nuo
lugng voi va dd g cua Nhiél dé nuoc, °C

nudec sau lam mém duge T bt do o
. 'Hinh 7-1. Anh nudng cua nhigt n
trinh bay & hinh 7-2. Trén hiéu qud cua qua trinb [Am mém nudc

hinh ta thdy viéc dé du bing voi va sdda
lugng vo6i sé lam cho qua
trinh lam m®&m nudc khong

dat hiéu qua. Do vay trong N
thyc t& khi tién hanh qua ¥ N
trinh, cin tinh toAn that cén '8 \\
than lugng v6i cho vao. g‘ \\\
Dé& tao mdi trudng ké&t é, N\, M___.///

tinh, ngudi ta st dung bé
ling c¢é 16p can lo ling. Cic
hat can lo ling dude tao ra T

e | Liéls lrong Ca(OH),
Ludng vi 167 mhdt | ‘ ?

trudc sé trd thanh nhan két Winh 7-2. Quan h¢ gida do cing sau.
. ] am mém va liéu Iugng véi st dung
tinh cdc bong cin CaCO, va

Mg(OH),.

7.4. THIET B} LAM MEM NUGC BANG HOA CHAT
M6t hé théng lam mém nudc hoan chinh thugng bao gdm: thi€t bi pha

ch€ hda chdét, thiét bj phan tng, thiét bj 14ng va thiét bj loc, trong dd thiét
bi phan ing la t8i q'uan trong trong qua trinh nay. '

-Trong thyc t& xit Iy 1am mém nudc, thiét bi lam m&m thudng duge si
dung la bé phan ing xoay.

B& phan dng xoay (hinh 7-8) cd tdc dung tao bong can 6n dinh, cé cdu
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tao gifng nhu cdc b€ phan tdng xody
thong thudng khac. Trong van hanh, dé
tao didu kién ké&t tinh, nguoi ta dua
thém vao bé cdc hat da hoa nghién hoac
. cat cd dudng kinh tu 0,2 dén 0,3 mm.
Cac hat tiép xic duge dua vao phan
trén cua bé, nhd trong lue ching
chuyén dong dan xudng, ti€p xic véi
dong nudc di tu dudi 1én, can CaCO, va
Mg(OH), két bam dan quanh hat, 14n
dan lén dén c¥ 1,5 + 2,0 mm thi dugce
x4 ra ngoal.

Bé& phan dng xody chi cg tdc dung
két tinh dugc can CaCO,, nén khi ham
lugng magie trong nudc vugt qua 10
dén 15 mg/ phai dat théem bé ling sau
phan dng dé& tdch Mg(OH),. BE lang va
bé loc trong hé théng cd cfu tao va cich
thitc van hanh nhu trong trudng hop xi

Hinh 7-3. Bé phan dng xoay.
1 Ong dua nudc vaoc; 2. Ong dua hoa
chit vao; 3. Ong dén nude ra;

4, Hat tidp xuc; 5 Ong din hat tiép
xic vao; 6. Ong ofn hat tiép xuc ra;
7. Ong By miu thd, Ong xa knb
9. Van x4 khi

1y théng thudng. Didu cin chi ¥ 4 day 12 khi ria loc phai tinh d&n kha
nang pha 16p can CaCO; bam trén be mét bé loc.

Né&u chon qui trinh xu 1y bang nudc dun néng trong méi trudng pH
cao, cat thach anh cd thé bi hoa tan, do d6 nén ding than antraxit lam

vit ligu loc.

7.5. LAM MEM NUGC BANG

PHUONG PHAP NHIET

Cd s 1y thuyst cia phuong phap nay 1a ding nhist dé béc hai khi
cachonic hda tan trong nude. Trang thai can béng cla cac hgp chdt
cacbonic sé chuyén dich theo phuong trinh phan dng sau:

2HCO,” — CO0,>" + H,0 + CO,t

Ca?* + €O, +CaCO,|

Ca(HCO,), — CaCO,| + CO,t + H.0
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Tuy nhién, khi dun néng nuéc chi khit duge hét khi CO, va giam do
ciing cacbonat cia nudc, con lugng CaCO, hda tan vn tdn tai trong nudc,

Riéng d6i vdi magié, qua trinh khid xAy ra qua hai buge. O nhlét dé
_thdp (dén 18°C) ta cd phén ing:

Mg(HCO,),—> MgCO, + CO,t + H,0
Khi tisp tuc tang nhiét dg, MgCO, bi thiiy phan theo phan éng:
MgCO, + H,0 — Mg(OH),| + CO,1

Nhu vay, bang phuong phép nhiét cd thé giam duge df cdng cacbonat
di dang k&. N&u k&t hgp ca phuong phdp dung hda chét véi phuong phép
nhiét, bong cin tao ra sé& ¢d kich thuéc 16n va ling nhanh do 4% nhdt cha
nuéc giam khi nhiét do tang va ddng thii gidm dude lugng hda chit chn -
su dung '

Lam mém nudc bing phudng phap nhiét thudng duge 4p dung cho xu.
1y nude cdp ndi hoi, vi & day cé thé su dung nhiét lugng du cta ndi hoi.

7.6. XU LY NUGC CAP CHO CONG NGHIEP

Trong cong nghiép, nude clp duge sit dung nhi®u cho cic hé thdng ndi
hoi va lam lanh. Nudc cdp cho ndi hoi ngoai cdc chi tidu thong thudng cho
nude cfp, con ddi héi mot chi tiéu chét lugng dac biét cao hon v8 do cing
ctia nudc, nhdm ngin ngita t8i da sy ling, déng can lam 4n mon hé théng,
giam nang luec truydn nhigt va cé thé gay ra nhiing hau qua x4u cho hé
théng. Chét lugng nuéc cdp cho cdc hé théng lam lanh cing cn théa min
cdc tiéu chusin chung nhu han ch& sy lang can, chdng sy phat trién cua

rong réu, phdong ngita hién tugng 4n mon va giam hidu qué lam lanh cia
he thing. -

7.61. Nuéc cdp cho ndi hol

Nang lugng hoi nuée duge sit dyng rong rai trong nhidu nganh cbng.
nghiép véi nguyén ly chung la nhd nhiét chuyén héa thanh hoi va do dé
cdc loai can khong tan va hda tan trong nudc duge gilt lai trong ndi hoi. -
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Nuéc cdp cho ndi hoi do vAy phai dat cac chi tidu chdt lugng cao vé do

cing, d€ tranh cdc hién tugng ldng cédn, déng cin va an mon hé thdng,
thi&t bi. '

Dudi tac dung cua nhiét, qui trinh béc hoi nude xay ra va cung véi
quéd trinh d6, cac hda chit trong nudc bisn d6i theo cac qud trinh 1y hoc
riéng, nhidu chdt sinh ra va nhidu chét bj phan hiy din dén sy tao thanh
can khéng hoa tan k& bam hoac lang dong, gay can tré cho qud trinh
truyén nhiét va vAn chuyén trong thiét bi. Tuy theo ngudn géc xufit xu,
méi loai cén cd tinh chit 1y hda dic trung vé mau sic, d§ cing, dd két
bam lén bé mat kim loai, chigu day lop cin..

Xét v& thanh phin hda hoc, can k&t bam trong hé théng ndi hoi duge
phian thanh cdc nhém sau:

1. Can cha cdc hgp chét kim loai kism thé, cht y&u la canxi, magie
nhu CaCOS, 03504, CaSiO3, Ca(PO4)2, MgO, Mg(OH)2 va Mg3(PO4)2 va
duge goi tén theo thanh phan téi da nhu cacbonat, sunfat, photphat...

2. C4n cia cac hgp chit sat nhu  FeSi0,, FeO3(PD'4}2, NaFePO,, Fe,0,,
Fe,PO,...

3. Can cia cdc hgp chdt ddng va cén silicat.

Téc hai chung cia cdc loai can ndi trén la ching déu cd do din nhiét
thép, gay can trd cho qua trinh truyén nhiét.

Cac phuong phap xit Iy cgn trong ndi hoi

C6 nhitu bién phap d€ giam thi€u lugng cin sinh ra trong qud trinh
chuy%n hoa nude thanh hdi nudc, trong dé phai k& dé&n viéc lam mém triét
d& nudc cdp cho ndi hoi d8 tranh hién tugng déng can, dd 1a bién phép
quan trong nhdt. Ngoai ra phai k€ dén viéc ngan ngita hién tugng xAm
thuc trong hé théng cdp nubc, chéng sy xAm nhap cia nudc lam lanh,
ngan ngita hién tugng dét ndng cyc bg trong hé théng va x ly nudc bén
trong hé théng ndi hoi. '

Cac nghién ciu cho thdy, can CaS0O,, CaSi0; la nhitng can két bam
lén thanh nbi hoi r4t rdn chic, cdec can CaCO, va Ca4(PO,),, Ca(OH), la
nhitng can ling & dang bin, ching 6 thé dé dang théo bo khoi hé théng
nh# ap luc sdn cd clia ndi hai.

D& ngan ngita hién tugng déng can, nude trong ndi hoi phai duge duy
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trl & didu kitn nao dé d&€ ludn tao ra cian & dang bun, nghia' la phai ludn
duy tri trong nuéc mot ltgng ion PO, va CO,%. Tuy nhién, csc ion CO,%"
chi giit duge trong cdc hé théng ap lyc dudi 1,6 MPa (khodng 16 at) khi
&p Iuc 16n hon phai duy tri lugng ion .P043", do vay qu4 trinh photphat hda
nude cdp ndi hoi 1a viee 1am tdi cin thist, Cing v6i viec photphat hda ndi
hoi, dAu nude duwa vao mEm hodc cing ddu phai kigm hda, mét trong
nhitng didu kién d¢€ cd thé tdch can ra khéi ndi hoi mot cich dé dang.

a. Qué trinh pholphat héa ndi hoi
Noéng d6 ion PO,> trong nydc ndi hai duge xde dinh theo cong thie:
=N+ O,I‘Cgioz’z- + 0,0105042—
trong dd: )
N - hing 88 du, cd gid tri 5 mg/kG di vdi ndi hoi mot cdp va 3 mg/kG
d6i véi ndi hoi hai cap; ‘
CS,OQ Cso,2- - mdng o cde ion $i0,2” va 80,7 c6 trbng nudc.

Theo thuc nghiém, gia tri i khong duge 1dn hon 15 d6i véi hé ndi hoi mot
bac va khéng 1dn hon 30 d8i voi hé ndi hoi hai bac khi ding nhién liéu long.
Véi cic ndi hoi ding nhién liéu khac, i phai nhdé han hodc bang 50.

Khi ndi hoi bat diu hoat dong, lugng photphat cin dua vao duge tinh
nhy sau:

Vi

100.C,
trong do:
P, - lugng phét phat ckn dua vao, kgih;

V - thé tich nudc trong ndi hoi, m3

C, - ham lugng P0O,> cd trong san phdm the, %.

Trong thdi gian ndi hoi hoat déng, phai b8 sung lién tuc moét lugng
photphat vao nude cép theo cong thdc sau:

P, =

i)
10C .
trong da: F

P, - lugng photphat sd dung, kg/h;
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C, - d& cing cia nude cdp, mg difl;
Q, - luu lugng nude cdp vao, mih;
Q, - luu lugng nudc x4 ra theo can, m3/h.
i - ndng d¢ ion PO, trong nudc ndi hoi.

Céc hda chédt thudng dung cho qua trinh photphat hda ndi hoi la
Na,PO,, Na,HPO,, (NaPO,),, N35P3010_. :

" b. Quad trink kidm héa ndi hoi

Ligu lugng chdt kigm cho vao nudc khi nude da duge lam mém tinh
theo cong thie sau: '

1+ P,

my . K, - K,, mg dl/kg

trong da:
my - lidu lugng chdt kidm cho vao nudc, mg dl/kg;

P, - luu lugng hoi, keg/h;
K, - do kiém c3n thiét ctia nudc ndi hoi, mg dl/kg;
K, - d6 kiém thuc chda nudc cdp cho ndi hoi, mg di/kg.

Chét kiém thudng dung la NaOH, khéng nén dung Na,CO, hosc
NaHCO,, vi & ditu kién nhiét d¢ cao, cdc ch&t nay thuy phan tao thanh
khi CO, 1am 4n mbdn thist bj.

7.6.2. Nudc cadp cho thiét bi lam lanh
Cac hé théng lam lanh ¢é th€ hoat dong theo hai nguyén ly:
- Hé théng xa thdng: nude sau khi ding lam lanh khéng ding lai

- Hé théng tuiin hoan: nudc sau khi ding dude dua d&n dan lam
thodng d& giam nhiét 46 rdi cho sit dung tiép.

Tuy theo phuong phap va cdu tao cia hé théng lam lanh ma chét
lugng nude clip phai théa man cdc tiéu chudn khdac nhau. Néu khaéng cén
dung tuén hoan trd lai thi nguti ta ding trdc tiép nuéc ngudn, xd 1y so
b6 nhu lang, clo héa sd bd chéng sy phat trién cia rong réu.
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V6i hé théng tulin hoan, chdt lugng nudc cfp yéu cau cao hon. Nuée
phai duge xu 1y so bo, xi Iy &n dinh, xi 1y ngan chan sy phét trién cta
rong réu va cd khit d6 cing néu chn. Muc dich cia vige xit Iy nudc cho cac
qué trinh lam lanh 12 d€ chéng ddng, lang can trong hé théng, chdng hién
tugng an mon kim loai, chdng sy phat tri€n ctia rong réu, vl tit ca cac
. hién tﬁgng d¢ déu lam giam hidu qua trao déi nhiét ctia bé mat lam lanh.
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Chuong 8
KHU SAT VA MANGAN

Trong nudc thién nhién, sat ton tai dudi nhidu dang khac nhau. Trong
nudc mat, sit cd thé tbn tai & dang ion gat hoa tri 3 hoac dudi dan;g céc
phic chét sit, cde hop chét hitu co va vd cd cla g4t & thé keo va thé hat
pban tan lg liing. Trong nudc nghm, sit thutng ton tai & dang ion sit hoa
tri 2 trong thanh phin cua cdc mudi hda tan nhu bicacbonat, sunfat,
clorua...

Khi trong nudc ¢ bam lugng sht cao, nudc cd vi tanh va tao ra cén

b&n mau vang lam gidm chét lugng nude cip cho sinh hoat va céng nghiép.
' Do vay, khir sit dén gidi han cho phép 1a cong viée rit can thist d& dam
bao chat Iugng nude cip.

8.1. CAC PHUONG PHAP KHU SAT TRONG XU LY NUOC
CAP
8.1.1. Phuong phap dxy hoba sét

‘Nguyén 1y cuia phuong phap nay la oxy hoa sat (I) thanh sdt (II1) va-
tach ching ra khéi nude dudi dang hydréxyt sit (IIT). Trong nude nghm,
At (II) bicacbonat 12 mdt mudi khong bén, nd d& dang thiy phan thanh
s&t (II) hydroxyt theo phén dng:

Fe(HCO,), + 2H,0 —= Fe(OH), + ZH,CO,

Né&u trong nudc cd oxy hoa tan, sit (II) hydréxyt sé bi 6xy hdéa thanh
g4t (IIT) hydréxyt theo phan dng:

4Fe(OH), + 2H,0 + 0, — 4Fe(OH), |

84t (III) hydroxyt trong nudc két tia thanh béng cén mau vang va cd
thé téch ra khoi n@dc mot cach d& dang nhd qud trinh lang loc.
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K&t hgp cdc phan dng trén ta ¢ dugc phan dng chung cia quéd trinh
oxy hda sit nhu sau:

4Fe?* + 8HCO,” + O, + H,0 -» 4Fe(OH), + SH' + 8HCO,"

Theo dinh luat tdac dung khéi ludng, toc 4 phan dng 6xy hda ndi trén.
cd thé duge tinh nhu sau:

dFe2+ [0,}{Fe?*}

dt (H*}2

Nhu vay tée d6 clia phén dng phu thudc vao ham lugng ion H' duge
gidi phong. Tuy nhién, trong nude nghm thudng chua ion HCO, v6i ham
lugng 1dn va c6 tdc dung nhu dung djch dém. Céc ion H* duge giai phong
tit phan dng 6xy hda sat (II) l14p tdc k&t hop véi cac ion HCO,™ va nhu vay
ta cd th€ coi ndéng d¢ ion H* trong nudc 12 khong d6i. Tich phan phuong
trinh trén ta dugc: P [Oz]t

[Fe?*] = [Fe?*] e H]
trong dd: )
[Fe2+]n - ham lugng sat (II) trong nudc ngudn;
[Fe?*] - ham lugng sit (II) trong nudc sau thdi gian phan ing t;
[O,] - ham lugng 6xy hda tan trong nudc;
[H*] - ham lugng ion H*;
K - hiang s8 t6c d6 phan ing, phu thudc vao nhiét d6 va chdt xic tde.

Khi trong nudc cd chia cdc mudi déng, mangan, photpho, cing nhu
khi nuéc ti€p xtc véi can lang cta sit (III) hydroxyt va mangan oxyt, do

tdc dung xuc tdc clia ching, qua trinh 0xy hda s& dién ra nhanh hon (hinh
8-1).

Ngudi ta éﬁng nhan thiy riang, toc d0 phin dng 6xy hda st tang khi
pH cta nudc tang (ndng d H* gidm) va khi ndbng d6 6xy hda tan tang
(hinh 8-2).

Nudc ngim thudng khong chia 6xy hoa tan hodac cé ham lugng oxy
hoa tan rdt thdp. DE tang ndng d§ 6xy hda tan trong nudec ngim, bién
phap don gidn nhét 12 lam thodng. Higdu qua cla bude lam thodng duge x4c
dinh theo nhu cAu 0xy cho qu4 trinh khit sit.
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Qua trinh oxy hda khu
- x4y ra nhu sau:

Fe3* 4+ e —= Fe?* 80 '
Qua tinh toan ngudi ta - .
e 4

thdy rédng, v0i nu6c ngim > <50 ,
c6 tong ham lugng mudi _Q';E 3
nhé hon 1000 mg/l, co the & g /
col hé sO hoat hda 1a 1, dé ‘3"5‘40 ~ ya
dim bdo sau khi 6xy hda 3 § / /
lugng Fe?* con lai trong %E % 2
nudc 1a 0,3 mg/l,thé 6xy hda b;}:g 2 // ;/,/
khi cén thiét cho qua trinh §. %/
nay phu thujc vao pH va g

S5 5 &5 a5

duge tinh theo phuong trinh . Thai gian , oh.

sau;

E =134 '_0’177pH Hinh 8-1. Anh hudng cia chdt xuc tic dén t8c dé

Nb vay, néu pi cia P 75 0o e Bog 0 i g i o
nudc cang lén thi thé 6xy 1 Nude tinh khidt 2. Nudc 6 0,02 mg/l Cu; 3. Nude
hda khit cin thist cang nhd cd 002 mg/l MnOz; 4 Nude c6 2 mg/l (NaPQOgs)g
va qué trinh khi sdt dién ra cang nhanh. Thudng thi cdc ngudn nudc
ngam cd th& dxy hda khit gdin nhu bang khéng, gia tri pH nhd hon 7,5 nén
st (II) luén ludn & trang thai hoa tan va khong bj oxy héa. Hinh 8-3 trinh
bay trudng én dinh clia sit trong nudc ngdm va khi sit kh(‘)ng & dang t8
hop véi cée hgp chét hitu co. )
" Db thi & hinh 8-3 cho théy, khi pH nhé hon 4,5, néu thé oxy hoa -
khi E trong nuéc 1én hon 0,8 V thi sdt ton tai § dang ion Fe®* va FeQHZ*,
con néu th& dxy hda nhd hon 0,8 V thi sit tdn tai & dang ion Fe?* hoa tan.
Néu trong nude od sunfua, khi thé éxy hoa khir E nhé hon -0,2 V, pH lén
hon 4,5 sé tao ra sy ldng dong FeS; n&u pH tut 4,5 dén 8; E tir 0,05 V dén
0,8 V thi sat (II) bj oxy héa thanh sét (III) va lang dong & dang cin
Fe(OH),, khi pH 16n hon 10,3, trong nuéc cd ldng dong can Fe(OH),.

Oxy hoa tan trong nude 1a chit 6xy hda va lam tang thé& dxy héa khi
cia nude, qud trinh xay ra nhu sau;
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E = 1,281 - 0059pH +
0,0145 1gp02
trong do:

Pg, - Ap suét riéng phan
cGa 6xy hda tan trong nudc,
at,

Dé tién tinh toan cd thé
ldy ham ludng oxy hda tan
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thay cho Po,-
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Iuong

HCO3™ bing 2 mg dif.
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8.1.2. Cac bién phap khu sat bang qua trinh 6xy hda

8.1.2.1. Lam thodng don gidn trén b mit loc

Nuéde chn khir sdt duge 1am thodng bing gian phun mua ngay trén bd
mat loc. Chidu cao gian phun thudng 14y cao khoing 0,7 m, 16 phun cd
duting kinh 5 dén 7 mm, luu lugng tudi vao khoang 10 m3/m?h. Lugng 6xy
hoa tan trong nudc sau lam thodng & nhiét do 25°C 14y bang 40% uong
6xy hda tan bao hda (& 25°C ludng 6xy hoa tan bio hoa bing 8,1 mg/l).

8.1.2.2. Lam thodng biing gian mua tw nhién
Nudc cin lam thodng duge tudi 18n gian 1am thodng mot bac hay nhidu
bac vdi cdc san rai xi hoac tre g6. Luu lugng tuéi va chidu cao thdp cing

14y nhu trudng hgp trén. Lugng 6xy hoda tan sau lam thoang bing 55%
lugng oxy hoa tan biao hda. Ham lugng CO; sau lam thoing giam 50%.

. 8.1.2.3. Lam thodng cuwing bic

Ciing cd thé dung thap lam thoang cudng bic véi luu luqhg tudi ti 30
dén 40 m3/h. Lugng khong khi tiép xic 14y tit 4 d&én 6 m> cho 1 m> nude.
Lugng 6xy hoa tan sau lam thodng bing.-70% lam lugng 6xy hoa tan béo
hoa. Ham higng CO, sau lam thodng gidam 75%.

Trong nudec ngdm, ngoal Felt dai khi con chia cdc hgp chdt caa luu
huynh dusi dang H,S hoa tan, cdc fon HS™ va 827 Cac hgp chdt nay cé tic
dung khit d&i véi sat nén ching giy dnh hudng 16n dén qua trinh 6xy hda
sit. Khi pH cia nuéc nim trong khoang 6 dén 8, he 8xy hda khit cdc hgp
chit sunfua cd dang:

S§2- - Qem=m== 8.
Thé 6xy hoa khit cia qud trinh nay bang:
0,05¢ (8]
g —

8]

O 259C th& 6xy héa khit chuén cta hé 1a E_ = -0,48 V, do vay néu
trong nudc cd 6xy hoa tan thi phan dng 6xy hda 5% s& xay ra trudc:

2H,8 + O, == 25 + 2H,0

E=E_ +

8

Lugng 6xy cdon lai sau phan l'mg'trén sé tiép tuc oxy hda Fe?’ thanh




Fe¥, néu nhu thé oxy hoa khir do 6xy tao ra lic d6 con 16n hon gia tri B
= 1,34 - 0,177 pH.

Céc phan dng dién ra theo trinh ty trén nhu sau:

E()Z;HZU - Bgs®™ > Enzmzo - B3t pe2t

Né&u trong nudc cd chia cac chit hitu co, mot phin Hxy hoa tan sé
tham gia vao qué trinh phan hay cidc chit hifu co. Trong trudng hop nay
lugng 0xy hoa tan cin thiét cho moi phan ing phai 1én hon tdng s6 lugng
6xy dé oxy hda céc hgp chit hitu co, lugng oxy d€ o6xy hda luu huynh va
sat. )

Khi trong nuéc ¢ mangan va do pH cta nudc cd gia tri tit 6 d&n 8 sé
thn tai cAn bang oxy hda khi cia mangan:

MnO, + 4H' + 2&0 === M, + 2H,)0
Qua tinh toan ngudi ta thdy & 25°C, th€ oxy hda khi cia qua trinh
trén bang:
Ep 4t o2t = 1,28 - 0,12pH - 0,03 lg[Mn?*]

Né&u th& 6xy hda khi cta nugc sau lam thoang lén hon gid tri
Epnt* Mn2t thi ion Mn?* sé& bi 6xy hoa dén Mn# va dioxyt mangan tao
thanh sé 1a chit xuc tdc ddy nhanh qué trinh dxy hda sat, do thé& tigu
chuén E  ctia hé mangan 16n hon E, cia he sét.

Né&u thé 6xy hda khit cua nude E S7HH0 nho hon thé& 6xy hda khu
Epnd+ Mozt thi Mn?** khong bi oxy hda thanh Mn*, mangan dioxyt khong

duge tac ra va sy ton tai cua ion Mn2* s& khong gay anh hudng d&n qua
trinh 6xy hda sat.

8.1.2.4. Cdc buedc ti€n hanh iinh todn

D€ 1ya chon qui trinh khtft sit biing phuong phdp lam thodng, ngudi ta
tién hanh cdc budc tinh todn sau day:

Budc 1 |

Xac dinh th& 6xy héa khi cha nude theo phuong trinh E = 1,34 -
0,177pH. Nhu vay d€ cd dugc E, nhédt thi&t phai bi&t duge pH clda nude.

Trung hgp 1am thodng don gian bing gian mua tryc tiép trén mat b€ loc
thi lugng CO, trong nudc coi nhu khong gidém. Sau 1am thodng, sit bi thay
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phan, ct 1 mg/l sat (II} thuay phan sé tao thanh 1,6 mg/l CO, va giam

0,03

6 mg di/i do kigm. Ta cdé tudng quan:

. - - 2
C(c(.)z) Wdng = C(c02) ban gde + 1,6 Fe?*, mg/l
va. K, =K, - 0,036 Fe?*, mgdl]

trong do:

tinh

co,

C((‘(}z) - ham lugng CO, cha nudc ngudn truée khi lam thodng;
K., - d6 kiém ban dau cia nudc ngudn;

K. - d¢ kigm clia nudc sau qua trinh thiy phan sat.

Sau khi tinh duge CO, va K| ta co thé xac dinh ducc pH cua nudc rdi
th& 6xy hda khi E.

Truong hop lam thodng bang phudng phap duang thap phun mua, ltgng
ty do trong nuéc gidm di 50% va do vay:

Cenz = 0=5C((‘()2) + 1,6Fe?*, mgll
K, = K,, - 0,036 Fe?*, mg di/

Néu lam thoang cudng bie, lugng CO, trong nuée gidgm 80%, ta cd

hao
Uing
02-

204

CC”z = 0,2(‘:(_-@2 + 1,6Fe®, mgd
Bude 2
Xae dinh thé 6xy hda khit sau lam thodng voi:
Eo 0 = 1231 - 0,039pH + 0,01451g(0,]

Trudng hgp lam thodng ddn gian trén b2 mat b€ loc, lugng Oxy tigu
dé khu hét 1 mg/l H,S 1a 0,47 mg/l O, va cing mot lugng oxy tuong
dung d€ khit cac chﬁt hitu co. D& khit hét 1 mg/l Fe?* can 0,143 mg/l
Lugng 6xy con lai s& la:

Co, = Co, hoa tan - [0,47Cy s + 0,143C¢ 2" + Co, chat hitw co mg/l
CHQS’ CF:'*- ham lugng H,5 va Fe?* c¢d trong nudc ngudn.

CD2 chit hi cg - 1uong oxy can thist dé 6xy hda chdt hitu co.

Véi cac trudng hop khac tinh tuong tu nhu trén.

Bude 3

So sanh céc gid tri Bg3p.2" yéu cu va E(_,zm20 theo tinh toan dugc.



Khi E, My o >3Ep3+ g2+ thi chon d€ thiét k& Trong dd hé s6 3 4p dung
dé€ dap Ung téc do 6xy hda cd thé€ chdp nhén duge khi khi sit.

Theo ly thuyét, thé 6xy hda khi sau khi lam thos’mg néu ldn han thé
6xy hoa khd yéu ciu thi siat (II) trong nudc sé bi 6xy hda thanh st (III).
Muc dich cia xU Iy nudc trong giai doan nay 1a loal bé sat ra khéi nude vi
vay tdc d6 qua trinh 6xy hda sit 1a rit quan trong va dd 1a digu kién co
ban dé lya chon ki€u cdu tao edng trinh tdach can sat sau lam thodng. Néu
t8c d6 phan 1Ung chim, béng can Fe(OH); cd th€ hinh thanh sau khi nuéc
dd qua xi 1y va do dd din dén sy lang dong trong hé théng phan khdi
nude,

Vi dy tink todn

Chon qui trinh khir sat cho ngudn nude ¢ ham luong sét Cp2t =15
mg/l, dé6 kiem K, = 2mg dil, pH = 6,8, lugng CO, ban dau C(.‘(Z)Z((.)) =
30 mg/l. '

Lugng CO, sau khi thty phan sit:

Ceo, = Cooyo + 16Crar = 30 + 1,6 x 15 = 54 mgl
D6 kitm sau khi thay phan sit:

K, = K,, - 0,0036.Cp2+ = 2 - 0,0036 x 15 = 1,46 mg di/l

Dua vao bi€u d6 xdc dinh ham lugng CO, trong nude cd thé xdc dinh
duge pH sau khi thuy phan st la 6,4,th€ 6xy hoda khit yéu ciu bing:

Brdtpe2t = 1,34 — 0,177pH = 1,34 - 0,177 x 6,4 = 2,1 V

Lugng. oxy con lai sau khi oxy héa sat trong trudtng hgp lam thodng
bing gian myva trén mat bé loc:

CO, = 324 - 0,143 x 15 = 1,095 mg/l = 3,4.10 mol/l

trong dé CO, = 3,24 tinh theo didu kign binh thudng rihu d chuung trao
ddi khi.

Th& 6xy hoa khi sau khi khi sit:
E()szz() = 1,231 - 0,059pH + 0,0145 1g[O,]
= 1,281 - 0,059 x 6,4 + 0,0145 lg 3,4.10% = 0,764 V
So sanh E S/Hy0 = 0,764 V va
3Ep 3+ g2t = 3x 0,21 = 0,63V
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ta thdy EO:J.” 1,0 > B3B3+ 2~ Nhu vay viée chon phuong 4n khit sit bﬁng.
lam thosng v6i gidan mua trén mat bé loc 12 6 thé duge.

8.1.3. Khur st bing héa chat

Khi trong nuéc ngudn cé ham lu:;ing- fap chét hitu co cao, cac chidt hidu
¢o s& tao ra dang keo bao v& cta cdc jon sit, nhu vay mudn kKhu sat phai
pha v duge mang hitu co bao vé bang tac dung cia cac chit éxy hda
manh. D&i v6i nudc ngam, khi ham lugng sit qua cao dong thai ton tai ci
H,S thi lugng oxy thu duge nhd lam thoang khong du dé 6xy héa hét H,8
va sét, trong trudng hgp nay cin ding dén héa chat dé khy.

8.1.3.1. Khir sdt bing voi

Phuong phdp nay cd thé ap dung ci cho nudc mat va nudc ngam.
Nhuge diém cac phuong phap la phai dung dén cac thist bi pha ch& cdng
kénh, quan 1y phuc tap, cho nén thudng k&t hop khit st véi qué trinh xu
Iy khac nhu xi 1y én dinh nudc bing kiém hda, lJam mém nudc bang voi
k&t hop véi soda

Khi cho voi vao nude, do pH cua nudc tang lén. O ditu kién gidu ion
OH, cac ion Fe?' thuy phan nhanh chéng thanh Fe(OH), va ling xudng
mot phin, th& 6xy hoa khtt tidu chufn cua hé Fe(OH),/Fe(OH), gidm
xuéng, do dé sat (II) dé dang chuy&n héa thanh sat (1D. S4t (III) hydroxit
két tu thanh bong can, lang trong bé lang va cé thé dé dang tach ra khoi
nude.

Lugng voi can thiét cho quéd trinh duge tinh nhu sau:

[CaOl = 0,8 [CO,} + 1,8[Fe]
trong do: '
[Ca0] - lugng voi chn thiét cho quéd trinh, mg/l;
[CO, - ham lugng CO, ty do trong nudc ngudn, mg/l;

[Fe] - téng ham lugng sit trong nudc, mg/l.
8.1.3.2. Khir sdt bing clo
Qua trinh khi sét bang clo dude thyc hién nhd phan dng sau:
aFe(HCO,), + Cl, + Ca(HCOy), + 6H,0 —=
2Fe(OH), + CaCl, + 6H' + 6HCO,"
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vdl téc d¢ Oxy hda bang:
dFe2+ [Fe2+][012]”2
= K

at [CIM(H*3

D€ 6xy hda 1 mg Fe? ngudi ta thdy rdng phai can dén 0,64 mg Cl,’
va dbng thai d6 kitm cta nudc giam di 0,018 mg dl/1.

Tu phuong trinh téc d§ 6xy hda ndi trén ta thdy, t6c d6 qua trinh dxy
hda sit bing clo ting nhanh khi gidm nbng dé ion H*, tic la tang pH caa
nudc. Tuy nhién, do clo 14 chit 6xy hda manh nén phdn dng 6xy hda sit
bang clo vin x4ay ra nhanh ¢ pH = 5.

Trudng hop nude ngudn cé cdc hgp chit amoni hoa tan, clo sé& két hgp
vOi ching d€ tao thanh cloramin. Véi thé& éxy hda khi cia clo la 1,36V va
cGa cloramin la 0,76 V, chi bang mot nita th& 6xy hda khi cia clo, do vay
qua trinh 6xy hda bi cham lai. Khi nudc cd pH bang 7, qua trinh oxy hda
sdt (II) bang cloramin ké&t thic sau 60 phat. Vi vay, véi nude cd chia céc
hgp chét amoni hda tan v@i nong d¢ dang k& thi viéc st dung clo dé kht
sat la hoan toan khong lgi.

Ddng thoi voi viée khit sit bang clo, cac chd&t hiu cd cing duge khi
khéi nuée, do dé ligu lugng ¢lo cin thigt cho qui trinh con phu thuée vao
ham lugng cic chdt hitu co c¢d trong nude. Thong thudng ngudi ta bd sung
mot lugng clo d€ khit cac tap chdt hitu co biang:

mg = 0,5[0,), mg/l |
trong dé [Q,] - do oxy hoa bang kali permanganat cia mudi tinh chuyén
ra oOzy.
8.1.3.3. Khir sdt bing kali permanganat (KMnO )

Khi dung KMnO, dé khit sit, qua trinh xay ra rdt nhanh vi can
mangan (IV) hydroxyt vita duge tao thanh s& 14 nhan t6 xic tac cho qua
trinh khé&. Phan ting khit x4y ra theo phuong trinh sau: '

5Fe?* + MnO,” + 8H* — 5Fe* + Mn?* + 4H,0

Th& tiéu chufin cia mot cap (MnO,” + 8H*)/(Mn2* + 4H,0) la E, =
1,61 V va caa Fe**/Fe?* 12 0,77 V.

Hé s6 c4n bang cia phan Wng ndi trén duge tinh nhu sau:
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[Mn2+ ] [F83+ ] 5

= = 10"3!5
[MnO,1[FeZ*][H*1®

" Nhu vay ndéng do ion do phan ung tab ra 16n hon 63,5 1an ndng do cdc
ion bi 6xy hoa. Trong qua trinh khit sdt, céc ion Fe** dugc tao thanh sé
thuy phan va tao béng can ngay nén ndng do ion Fe** trong nudc con
khong ddng ké. Phan dng trén vi th& khong xéy ra thuan nghich ma xay
ra theo chidu thuan mot cach nhanh va triét d&: Ngudi ta thiy ring, dé
khit hét 1 mg Fel* can dén 0,564 mg KMnO,. .

8.2. CONG NGHE VA THIET Bl KHU SAT
8.2.1. Cac giai doan cong nghé

Cong nghé khi sét bao gdm céc giai doan co b:é.n sau:

8.2.1.1. Giai doan dira cic héa chdt vdo nudc

Giai doan nay gdm cd qud trinh lam thoing nuéc d€ lam gidu oxy va
khi& khi cacbonic ciing v6i viéc pha tron hda chdt vao nudc nhu voi, phén,
clo, 6z6n,kali permanganat...

- 8.2.1.2. Giai doan xit lj so b

Muc dich cia giai doan nay 1a nham tac ra nhiing didu kign cho phan
Ung 6xy héa khi dién ra dugc hoan toan, nhanh chdng. Cac thist bi chn
thist cho giai doan nay 14 bé lang ti€p xuc, bé loc sa bo, b€ loc tiép xic,
bé lang ngang hodc ling trong.

8.2.1.3. Gini doan lam sach

Giai doan nay can dén cdc b& loc khdc nhau. Tuy theo ham lugng vé
thanh phin sét trong nuéc ngudn ciing voi chét lugng nufic ngubn ma
quyét dinh qui trinh khi st ca thé, thusng dugc xac dinh bang thyc
nghiém tai ché k&t hop voi cdc két qua tinh todn so bo. Khi ham lugng sét
va khi CO, trong nudc thép, qui trinh khir sét cd thé chl can dén lam
thodng don gian va loc theo mét trong céc sd dd trinh bay & hinh 8-4.

Khi ham lugng sét cao trén 6 mg/l va cdn khit trigt dé khi eacbonie,
qui.trinh khi s& bao gbm ci ba giai dogn trén. Dau tién 1a lam thodng ty
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Hinh B.4. Chc sd db kni sét
a. Thu khi bing ejectd va loc qua L& 4p g, b, Lam thodng bing thing hén hdp khi
: nudc: ¢. Lam thoang bing &ng phun mua.
1 Tram bom giéng; 2 Ejectd thu kni 3. B loc ép Mo 4. Thing hén hop khi nude; 5.
May bom ly tam; 6. 8ng phun mua, 7. Bé lgc nhanh

ahien (hinh 8-5) hoac lam thoang cudng bic (hinh 8-6), sau dd chuyén
sang bé ling tiép xic va bé lgc nhanh.

8.2.2. Thiét_bi khu sat

8.2.2.1. Lam thodng don gidn trén be miit bé loc

Nguoi ta dung gian &ng khoan 15 phun mua trén be mat lgc, 16 phun
¢6 dubng kinh 5 dén 7 mm, tia nude ding ap hte phun lén véi do cao 0,5
dén 0,6m. Luu lugng phun vao khoéng 10m¥/m2.h. Lam thodng tryc ti€p
trén be mat bé loc chi nén ap dung khi nudc ngudn cé ham lugng ght thdp
va khong phai khit CO,.

8.2.2.2. Thip lim thodng i nhién
St dung thap lam thodng td nhién khi can lam gidu oxy két hop vai-
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khit khi CO,. Do kha nang trac d6i cia O, lén hon CO, nén thap duge
thigt k& cho trudng hgp khi CO,. Hinh 8-7 trinh bay ki¢u gian lam thoang
tu nhieén dé& khit sit rdt thong dung & Vist Nam.

_/2

5
H
Y e
g

Hinh 8-5, S0 d6 hé théng khd sét bing [@m thoang ty nhign.
1 Bom cdp; 2 Thap !am thoang ty nhién; 3. B& léng ti€p xuo; 4. BE lgc nhanh; 5. B#
¢hila; 6. Bom cfp phén phi

FRARAA
/3
i ? \Lr s =
N, O
——t

Hinh 8-6. S d3 hg thdng khi sit blng lam thoang cudng bue. 1 Bom cdp nudc; 2.
Quat cfp khéng khi 3. Thap lam thodng cudng bic, 4. B ling tiép xic; 5. BE loc nhanh
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Dién tich mat thodng cta
gian tinh theo cong thic:

Q | A
F=—, m? - < 7
2 il TN "l §e
trong do. | [ [ [<YE-] =] < .-u:
| at” @ e e T 0 "o oy
Q - lvu lugng nudc cln xu N § ) N r% gf‘
i, m B I\ oo m
17 &S
a - luu lugng tudi, thuing ‘ §“7 /; Sl
1y ti b5 dén 10 m3¥/m?.h. | \“"_oo AN
i <
"~ Téng dién tich be mat tiép g LIS _ /5 45
xiic chn thiét xic dinh nhu sau: Am\s
G
A= —— ,m? —w— i .
- KAC s

. Hinh 8-7. Gian lam thoéng ty nhién. 1 Ong din
G - lugng COZ can khu, kg/h - nudc ngudn; 2. Mang phén phdii 3. Mang tran

Q(C, - C) hioh réng cua (c6 thé 1A &ng khoan I1§) d8 teo
_ d r kg/h ra chc tia nudc ddu; 4. Lép vét ligu tiép xic; 5.
1000 » X8 San thu nude, 6. Ong 'téQ trung nudc; 7. TAm
: : nan chdp.

g day:

C4 - ham lugng CO, &y do trong nudc khi thuy phan sat:

Cd = 1,6Fe?t + C, mgl

trong do:

C, - ham lugng CO, tu do trong nudc ngudn, mg/l;

C, - ham lugng CO, tu do cho phép con trong nudic sau lam thodng,
xdc dinh theo d6 pH cua nudc va d6 kidm sau khi thiy phén sit;

K - hé s6 tach khi, m/h. X4c dinh K theo dd thi ¢ hinh 8- 9;

AC - dong lyc trung binh cda qud trinh tdch khi. -

C,-C
AC= 9 v , kg/m3
Cq
2,31lg——
Cl’

Thé tich chn thiét ciia 16p vat lieu ti€p xidc xdc dinh theo céng thic
sau: '
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trong do:
8 - dién tich be mat tiép xdc riéng cua lép vat liguy, m2/m>. 8 chon theo
biang 8-1;

A - dién tich b& mat ti&p xtc chn thigt, mZ.

I 62543
30 ‘/ /// F
V47 %
p @A
)4k
20 7
2/
A0
). 7/4
A
16 4
/ 1/
V4%
/7
0
0.03 0.05 0.075 YY) 5,125
K, miA

Winh 8.8. Gia Wi hg s6 tach khi K khi Iuu lugng tudi 10 m¥/m2h.
1 Sdi o6 dudng kinh trung binh 42 mm; 2. Than céc véi dudng kinh trung binh 43 mm;
3. Than cfe dudng kinh trung binh 4% mm; 4. Than ¢fc dudng kinh trung binh 28 mm;
5 Than céc dudng kinh trung binh 24 mm.

Biéng 8-1. Dic tinh cua mot s& vat lisu tiép xuic

Duiing kinh trung S8 lugng hat trong | Dién tich b8 mait,
V&t ligu : binh, mm 1 m?, hat/m?® . m? /m?
S0 cudi a2 - 14400 805
43 14000 77
Than céc a 15250 86
4 29 27700 10
ang cue 24 S 64800 20

- V@i cac vat ligu khde, dlén tich b& mat tiép xic dude xdc d;nh theo
tlmg trudng hop cu thé:
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Chigu day 1op vat liéu ti€p xic trén mbi tang ciia gidn vao khoang 0,3
dé&n 0,4 m. Ti thé tich lop vat liéu tiép xuc can thiét va dién tich bé mat

ta tinh ra s8 tang tiép xuc can cd.

8.2.2.3. Thdp lam thodng cudnyg birc

C&u tao cha thap lam thoang cudng bidc cing gan giéng nhu thip lam
thodng tu nhién, & day chi khéc 1a khong khi duge dua vao thap cudng bitc
bang quat gid. Khong khi di ngugc chidu véi chigu roi cia cac tia nudc.
Luu lugng tudi thudng ldy it 30 dén 40 m3/m?h. Lugng khong khi cdp vao
tif 4 dén 6 m3 cho 1 m3 nude can lam thoang. Hinh 8-9 trinh bay céu tao
kigu thap lam thoang cudng bic véi cac san tiép xuc bang gb thanh.

58
/
40 7
o /
¢ Q
o '\Zf};_—%’?/—_
\-g i QU & | b&' A
T 1Y 4
- /
S
- / A
%‘ 20f
Y
= 1/
//
18 /‘ /
Aari
v
o]
1o 20 30
ch , mih

Hinh €-9. Thap lam thoang cuéng blc 1.

Gian 8ng phun; 2. Ong dén khi tU quat
dén 3. Ong thu nudc; 4. Ong x& 5 San  gian lam thoang cudng blc vdi Au Widng khi

tip xuc bing g thanh. 6. DAm dé. cho 1 m?® nudc. Luu liong tud 40 m/m2h-

_Hinh 8-10. H& s8 tach khi &p dung cho

Ap lyc can thiét ciia quat gid phai 16n hon téng tdn thét cta ludng khi
di qua thap tinh theo mm cot nude. Tn that qua l6p vat liéu tisp xue lay
10 mm cho mdt mét chidu cao, qua ldp san phan phéi lay bang 10 mm, ton
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thdt cuc bg 18y tit 15 d&n 20 mmH,0. Phuong phdp tinh todn thigt k&
tuong ty nhu thap lam thodng tu nhién, chid ¥ dén bd mat trong cia thép
ciing duge coi nhu 14 bg mit tiép xic. Hé s8 tach khi xdc dinh theo db thi
3 hinh 8-10.

Nén ding tre cdy hosc g6 thanh l&m vat ti€p xic trong théip lam

thoing cudng bic, cling cd thé dung soi, thanh béténg, thép khi khong cd
tre, gb.

8.2.2.4. Bf ling tiép xic

Bé lang ti&p xic ¢d chie nang giit nuée lai sau qué trinh lam thosang
trong mot thoi gian da d€ qua trinh
txy hda va thuy phan sit dién ra
hoan toan, dong thoi tdach mot phan .

‘edn néng trude khi chuyén sang bé %0 \

loc. Toc dd 6xy hda va thiy phan séit > \

phu thuéec vao do pH cia nué_c, do . ;3: 15 _

vdy dung tich b€ lang dugc xic dinh i \

theo thoi gian nuée luu lai tuong dng lg._ N

voi 40 pH cda nuéc (hinh 8-11). 379 \\

Trong thuc t§ thuing 14y thoi gian T
luu cia nude ti 30 dén 45 phit. = o5

I3 o 45 g0

B€ lang ti€p xic cd thé duge Thai gian tiép xic cén thiél, phit

thiét k& nhu b€ ldng ding khi cong, _ _
suit xd ly dudgi 30000 m3fngs‘1y va Hinh 8-11. Tudng quan gda dd pH
ihusmg. dat ngay Gus givo Lam "8, 0 o T ch 0 b
thoang. Trutng hgp khit sit k&t hop

d dang hitu co (thudng gap d6i véi nude mat) va s dung cdc chdt 6xy hda,
nén dﬁng.bé lang ngang dé k&t hgp ca qua trinh ldng can trong nude, véi
thti gian ltu khéng nhé hon 2 gid,

Bé€ lgc tiép xie hay b€ loc so b6 duge dp dung khi ham lutdng sét trong
nudc ngudn cao hodc cin khit déng thdi cA mangan. BE loc tiép xic cd cdu
tao nhu cdac b€ loc théng thudng vdéi 18p vat lidu loc bang sodi, than
antrakit, sanh, sid... ¢d kich thudc hat 16n. Téc dé loc thudng khdng ché
trong khoang 15 dé&n 20 m/h.
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8.2.2.5. BE loc cin sit

D€ loc sach nudc ed chda can séit, st dung cdc b& loc nhanh thong
thutng. Do khac voi b8 loc can bin binh thudng & ché qué trinh 6xy hda
vh thiuy phén sdt con tiép tuc xdy ra trong lép vat liu loc, nén ngay tit
dau chu ky loc, can dd bam sén trong lép vat liéu loc va d6 chda can cla
16p vat lidu loc s& cao hon. Vi vay, vat lidu loc ¢d thé€ 14y cdp phdi hat 1én
hon, dudng kinh trung binh hat tu 0,9 dén 1,3 mm, bé day 1dp vat lidu loc
1,0 dén 1,2 m, téc d6 loc 14y ti 5 dén 10 m/h. Do can sit k&t bam chac
nén phai rita loc bang nudc va khi k&t hdp, luu lugng nude sia thyc t&
thudng dung tir 10 dén 12 I/m2s va luu lugng khi dén 20 l/m?.s. Néu sit

dung bé loc hai 16p gom antraxit va cat thach anh thi hiéu qua xi ly sé
cao hon.

8.3. LUA CHON QUI TRINH KHU SAT BANG MO HINH
THUC NGHIEM

D& cd duge qui trinh cong nghé khir s&t an toan va hop Iy nhét, ngudi -

~ ta tién hanh thwe nghiém bang mo hinh ngay tai nguon nudc theo trinh ty
sau:

8.3.1. Lam thoang don gian va loc

Dang 8ng loc thuc nghiém bing thiy tinh hay nhya trong suét (hlnh
8-12), dudng kinh t&i thifu 50 mm, bén trong nap day lop cit loc ¢6 ¢
"hat 0,8 d&n 1,8 mm cao 1 m. Diang bom l&y nudc lién tuc tir giéng lén vél
luu legng 1én hon 0,3 1in lyu lugng sé khai thic. Dung &ng cao su trich
14y mot phan nudc d€ lam thi nghiéem. Dau 6ng cao su dit cao hon dng loc
0,4 m. Tdc do loc khéng ché tit 6 dén 8 m/h. Tién hanh loc lién tyc trong .
10 ngay d& tao ra trén b2 mat cdc hat cat mot lap sat (IID) hydroxlt Sau
dd gidm téc do loc xuéng 5 m/h va tigp tuc loc thém 7 giv nita. Tién hanh
14y méu nuéc da loc d€ phan tich theo trinh tu: 10 ngay dau m6i ngay mot
l&n, 7 gir cudi mbi gid mot lan. Néu ham lugng gAt trong cac mau cudi dat
yéu cau thi qui trinh loc da ap dung la pha hgp.

8.3.2. Lam thoang, lang tiép x0c va loc

Néu qui trinh trén khong dat yéu cau thi ti€p tuc thi nghiém theo qui
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‘trinh nay. Dung cdc chiu duc 16 I va 2 lam gian mua (hinh 8-13). Chau
1 ¢ dudng kinh 100 mm, day khoan 100 16 dudng kinh 0,5 mm, chau 2
¢6 dudng kinh 150 mm, khoan 225 16 cing duong kinh 0,5 mm. L&y 5 lit
nuéc tit gigng lén d8 vao chau 1 véi luu lugng tudi 10 m3/mZ.h. Nudc chay
xuéng chau 3 d€ ling 30 phut i loc qua 8ng loc véi téc do 5 m/h. Tién
hanh phan tich méu nudc trudc ling, sau ling va sau loc. Lap lai thi
nghiém nhidu lan vdi luu lugng tudi, thdi gian ling va t6c do loc khéc
nhau. Chon qui trinh cd gid tri t6i uu nhédt vé khi sat.
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dinh 8-12. C4u tric 8ng loc thi nghiém Hinh B-13. Thit bi thyc nghigm
«hd sit. 1 Ong loc; 2 Dém cét lec, 3. Séi lam thodng. 1 2. Chau lam thodng;
dad: 4 NGt cao su 5 Gid dd 3. Chau léng.
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8.3.3. Lam thoang, pha voi, lang va loc

Né&u qui trinh & muc 8.3.2. ndi trén van chua cho k&t qua mong muédn,
chn didu chinh dé pH ctia nudc sau lam thodng bang cdch pha thém nudc
v6i bao hoa. Tign hanh thuc nghiém véi cde lidu lugng vol va thai gian
ling khac nhau va chon ldy két qua téi uu.

8.3.4. Pha clo, lang tiép xuc va loc

Khi thuc nghiém bing lam thoang khong thu duge hiéu qua khi sat
thi chuyén sang dung clo d& o6xy hda sat. Coéng viéc cge tién hanh nhu
sau: Liy 5 binh thuy tinh dung tich 2 1, dé day nudc va pha clo véi nhing
lidu lugng khdc nhau vao cac hinh rdi dé ldng 45 phit. Loc qua 6ng loc 18l
phan tich, MAu co hiéu qua véi lugng clo t6i thi€u thi s& duge chon.

Trong thuc t&€ qua trinh thi sit con chiu nhigu cac yéu to khac, do vay
dé xéac dinh dude qui trinh t&i uu cin phai tién hanh thi nghiém o qui md
ban san xudt vA ngay ca trong qud trinh xu ly.

8.4. KHU MANGAN

8.4.1. Co s& Iy thuyét cua qua trinh khu mangan

Mangan trong nudc ngam thudng cling ton tai voi sat & dang ion hda
tri hai va dang keo hitu co trong nudc bé mat. Do vay, qua trinh khit
mangan thudng duge ti&n hanh dong thai voi qua trinh khi sat.

Mangan (II) hoa tan khi bi éxy hda s& chuyén dan thanh mangan (III)
va mangan (IV) & dang hydroxit két tia. Qud trinh 6xy hda xay ra theo
phén {ng sau:

2Mn(HCO,), + O, + 6H,0 — 2Mn(OH), + 4H* + 4HCO;"

Nhu vay qud trinh kh# mangan phu thude vao pH cia nude, pH cang
cao tdc la ndéng do ion H* cang thap, tdc d6 oxy héa va thiy phan mangan
cang 16n va qua trinh 6xy hda mangan sé dat hi¢u qua cao nhdt ¢ mdt gia
tri pH nao do.

- Xét phuong trinh bi€u dién thé éxy hda khi mangan sau:

Epnt mn2t = 1,23 - 0,12pH - 0,03 lg ay, 2+
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trong do:
apn2t - hoat d8 cua ion Mn?' trong nudc:

Bpndt = an2+.CMn2+
fy4,2" - hé s6 hoat do;

Cyyp2t- nbng d6 ion Mn2* trong nudc.

Trong mai trudng nudc, hé s6 hoat do fy, 2+ thudng cd gid tri 0,6. Néu
muén giam ham lugng mangan xubng con 0,2 mg/ theo tiéd chuéin vé sinh,
ta co:

a2+ = 0,6 x 0,2 mgll

Thé 6xy hoa khit cin thist sé la: '

By ¢ o2t = 1,23 - 0,12pH = 0,031g2,2.10° = 1,29 - 0,12pH

Trong thuc té, sau lam thodng qua trinh 6xy hda xay ra ngay voi cdc
chat dé& bi oxy hda, do vay d&n mangan, th& oxy hda khi cia nude thudng
chi con lai khoang 0,2 V, o

Thay vao phuong trinh tinh E ndi trén ta thiy rang, d€ dua ham lugng
mangan xudng dén 0,2 mg/l, pH cia nude phai cé gia tri xdp xi 9.

Két qua thuc nghiém cho thdy, khi pH < 8 va khong cd chdt xte tac
thi qua trinh 6xy hda mangan (II) thanh mangan (IV) dién ra rit chim.
D6 pH tdi wu cho qué trinh thudng trong khoang 8,5 d&n 9,5.

Tuong tu nhu voi sat, qui trinh xi 1y mangan cd ban ciing bao gom
cic khau lam thodng, ling va loc. Trong qud trinh loc, 16p vat lid¢u loc duge '
phtit dan mot 16p mangan hydroxit Mn(OH), tich dién am, 13p Mn(OH), cd
tac dung lam chat xic tdc hép thu cdc ion Mn2* va éxy hoa Mn?* theo
phan dng sau:

Mn(OH), + Mn(OH), — Mn(OH),
AMn(OH), + O, + 2H,0 — 4Mn(OH),

~ Lop phu Mn(OH), mdi tao thanh lai tham gia vao phan dng mdi va cd
nhit vay tao ra mdt chu trinh phan dng lién tuc. Nhu vay, hiéu qua khut
mangan phu thuéc vao 16p phi Mn(OH), do chinh bén than qué trinh khi
tao ra trén bé mit hat vat liéu loc. Db thi 3 hinh 8-14 cho thiy vai trd
quan trong cua lop xic tdc dén higu qué khi mangan bang oxy. Khi chua
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ed 1ép xuc tde, hidu T

10
qua khu chi dat T g ]
duge voi pH lén R 6 <
hon 9, khi c¢d xic ¥ oo o4 h
38 4
tdc, phan dng cd 3 ‘s \ \
hiéu qua ngay & pH L 2
= 89 '8 X 2 H
T g S
Trong thuc té, S~
. . § O o8 \ \
d€ sém duva bé loe £ 8 \ \
vao ch& dé hoat g,;tt o6 \ \
dong 6n dinh, can 2 .g 04 \ \
pha thém vao nudc g :; \
dung dich KMnO, - S 0z \
vdi ham lugng 1 _ \
dén 3 mg/l trong e ot

) . 75 8o 8.5 3.0 35 1o
vai ngay dau, hoic pH'cJa nudc
nang gia tri pH ’
clla nude lén trén  Hinh a 14, Hidu qua cia chit xdc t4c trong qua trinh khd
9 mangan bing &xy.

. . 1 XU Iy hal bic; 2. Xd ly mbt bic.

8.4.2. Cac phuong phéap khi mangan

Ctng nhu khit sit, khit mangan c6 th€ dung phuong phap dxy hda va
phuong phép hoa hoc. Sau day sé trinh bay so luge cac phuong phédp dd.

8.4.2.1. Khiv mangan bing phiong phip éxy hoa

Cong nghe khi mangan v& co ban ciing giﬁng nhu khi sﬁt bac gbm
gian musa, lang ti€p xic va loc. Riéng phhn bé loc, do phan dng 0ky hda
mangan x4y ra cham nén ldp cat loc phai cd be day tit 1,2 dén 1,5 m. Cing
bing thuc nghiém ngudi ta chon bién phép thich hgp nh4t dé quéa trinh co
th8 dat duge hidu qua va dam bao tao ra duge 16p mang Mn(OH), bdo v@
bao quanh cdc hat vat ligu loc 1am mang xiic tic cho chu ky loc tiép theo.
Né&u rita sach vat lidu loc thi vao chu ky sau lai can cd thai gian dé tao ra
16p mang ti€p xdic mdi (thudng ti 5 dén 10 ngay). D& dat duge hidu qua
joc cao, ngudi ta khuyén nén diung cat den da duge pha mét 1op dioxyt
mangan lam vat liéu loc. o~
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Trudng hop nudc co chda ca st va mangan, phai tién hanh lam thue
nghiem dé tim ra qui trinh xi 1y két hgp mot cach hop ly. Gian lam
thoang phai dam bac di lugng 6xy hoa tan cho ca qua trinh 6xy hca sat
va mangan. Do sat bi 6xy hda trude nén qua trinh 6xy hda mangan sé xay
ra & lop cat loc nam dudi. Tuy theo chat Wong nudc ngudn va cdc didu
kién kinh té ky thuat do phép ma cd thé két hop xu 1y nhu sau:

a. X Iy khu mat bac

Xit Iy mét bac bao gom lam thoang, lang tigp xie, loc mét hoac hai ldp.
Viéc chon lya cu thé tuy theo didu kién n&u sau khi sdt bi oxy hoa hét, do
pH clia nuéc cdon git duge cao hon 8 thi qua trinh 6xy hdéa mangan sé dién
ra thuan lgi. B& loc can cd 1dp cat v6i bé day khong nhd hon 1,5 m, trong
truong hop nay nén dung bé loc hai 16p (than antraxit va cat) d&é cd duge
higu qua cao. Uu di€m cta qui trinh nay la chi can cé mét cdp bé loc, can
Fe(OH); tao ra sé la nhan té xuc tac 6xy hda. Tuy nhién, viéc ria loc sé
rdt phic tap vi néu rita sach can sat & 16p vat liéu phia trén (luu lugng
ria 1dn) thi kho gitt duge 1p mang xic tdic Mg(OH), 0 ldp cat loc phia
duédi.

b. X Iy khu hai béc

Khi ham lugng sat vA mangan trong nudc ngudn cao hoac khéng thoa
man yéu ciu khi loc mot bac thi chon qui trinh loc hai bac. Qu4 trinh khu
sat hoan thanh d bac mot gom cac khau lam thoang, lang loc sau do xt ly
nang pH cha nude 16n trén 8. N&u lugng 6xy hda tan con lai khong du d€
éxy hda mangan thi tién hanh lam thodng va loc qua bé loc thi hai d8 xu
Iy mangan. Quy trinh nay cd nhuge diém la tén kém nhung higu qui xi
¢ cao va on dinh. Cdc bé lgc ¢o chie nang ré rang nén véan hanh rta lgc
khéng phic tap.

8.4.2.2. Cic phuwong phip khdic d€ khir mangun

a. Phuong phap khit mangan ding chdt oxy héa manh

Chat oxy héa mdnh & day ¢d thé la clo, 6z6n, KMnO,, dung dé dxy hoa
Mn?* thanh Mn**. Clo 6xy hda Mn2* & pH bang 7 trong thi gian 60 dén

90 phiit. Dioxyt clo ClO, va ozén (O,) oxy hoa Mn?* & pH bang 6,5 dén 7
trong thai gian tit 10 d&n 15 phut.

D& oxy hda 1 mg Mn?* can dén 1,35 mg ClO, hoac 1,45 mg O,. Néu
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trong nude cé cac hgp chat amoni thi qud trinh 6xy hda Mn?* chi xay ra
sau khi clo k&t hgp vdi amoni tao thanh cloramin va trong nude con du clo
tu do. Kali permanganat 0xy hoa Mn2* & moi dang ton tai, ké ca dang keo
hitu co, thanh Mn{OH),.

6. Phuong phap khit mangan bang sinh hoc

Phuong phdp nay su dung lép vat ligu da dudc cdy trén bé mat mat
loai vi khudn ¢d kha nang hip thy mangan trong qua trinh sinh trudng.
Xac vi khudn chét sé tao ra trén be mat hat vat liéu loc mang dioxyt
mangan MnO, cd téac dung nhu chit xude tac qua trinh khu mangan.
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Chuong 9
" TRAO DOI KHi VA KHU KHi

9.1. KHAI NIEM CHUNG

Céc khi hdoa tan trong nudc do nhidu ngudn gdec khic nhau nén ban
chit ciing khac nhau. Su ¢d mit cta ching trong nude cing ¢d thé cd tac
dung tich cuc cho quéd trinh xtt 1y nudc, cing c¢é thé cd tde dung bat lgi
cho qud trinh. Ham lugng cao cia khi CO, trong nudc s& lam cho nudc
khéng 8n dinh va xic ti&€n qud trinh xdm thuc hé théng duéng Sng thist
bi, ngoai ra CO, con gAy 4nh hudng can trd qua trinh 6xy hda sit va
mangan. Hydrosunfua hda tan trong nudc lam cho nuée ¢d miui khd chiu,
dong thti cing tao ra méi trudng 4n mon kim loai. Amoniac hoa tan trong
nudc sé két hop vdi clo trong qua trinh khi trung, tao ra cloramin, dén
dén lam tang lugng clo chn thi&t cho qua trinh khit triing. Binh thudng thi
ham lugng 6xy hoa tan trong nudc gay anh hudng 4n mon kim loai cta hé
théng xl ly cung cdp nudc nhung d€ khi sit va mangan thi lai phai lam
sao cho nudc cd ham lugng 6xy hoa tan cao, du d€ cung cép cho qui irinh
khi. Khi clo, 6z6n c6 tdc dung khit tring & moét gidi han ham lugng nao
dd, song néu qua gidi han can thidt, ching lai la nhing tac nhan gay hai
dén chidt lugng nude va hé thong xu 1¥. Xudt phat tif nhitng ddi hoi trén,
trong ky thuat xi 1§ nude, ngudi ta phai ti€n hanh cdc bién phap nhim
loai bé nhitng khi gay hai cho qud trinh, b3 sung nhitng khi ed Igi cho qua
trinh, han ch& d&én mic t6i da Anh hudng cia loai khi nay, song lai tang
cudng hiéu qua ciia mot 6 loai khi khac. Trao d6i khi trong cong nghé xi
I¥ nudc két hgp cad qud trinh hép thu khi cd lgi vao nudc va khit bd khi co
hai ra khéi nuSc, nham dat duge nuéc cdp cd chdt lugng cao nhit va qué
trinh x@ Iy 6n dinh nhét. '

Qu4 trinh trao d6i khi thuong duge tién hanh nho cdc bién phdp co
hoc nhu: 1am thoang ty nhién, lam thodng cudng bde, thdi khi sach vao
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nude, dua khéng khi d4 duge 1am gidu méot khi nao dé tidp xic véi nude...
Ngoai ra ngudi ta cing cd thé si dung cdc bién phdp hda hoc. Tuy theo
chdt lugng ngudn nude, thanh phan cdc khi hda tan, muc dich riéng ciaa
" quéa trinh, trong digu kién kinh t& k¥ thuat va hiéu qua cin dat dugc ma
lué. chon bién phap xd ly cBn thist.

9.2, BAN CHAT CUA QUA TRINH TRAO DGl KHi BANG
PHUONG PHAP CO HOC

Co 88 cia phuogng phdp la dua trén hién tugng khuéch tdn ty nhién
ctia cac phan ti khi tift moi trudng khi sang moi trudng nudc va nguge lai.
Qua trinh khuéch __th'm xay ra & be mat ti€p xic giita pha long va pha khi,
khi 4p sudt riéng phin cta mét chdt khi nao d¢ trong pha nay nhé hon
trong pha kia. N&u d4p sudt riéng phin cta khi & hai pha bidng nhau, qua
trinh trao déi s& ngitng lai. Nhu viy, § nhing didu kién nhét dinh, trong
nudc s& ton tai mot lugng khi hoa tan nao dd, goi la do hda tan cta khi.
D6 hoa tan caa khi trong pha léng phu thuéc vao:

- ban chét caa khi véi dac tinh riéng 1a hé s6 khuéch tan Kp;

- ndng d6 cha khi trong méi truang (g/m3), phu thuée vao sp suéit
riéng phin clia ndé trong méi truong;

- nhiét dé cia pha léng;
- ham ludghg tap chéit trong pha léng.
Theo dinh luat Henry, & digu kién can bang ta cd:
G = KHi‘pi (9-1)

trong dd:
C, - ndng do cia chét khi i trong pha long, mol/m?;

p; - 4p sudit riéng phin cia chét i trong pha khi, bar;
K, - hing s6 Henry cua khi i, mol/m? bar.
1
va:

trong dd: .
x, - phin thé€ tich cia khi i trong pha khi;
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Pg- ap suit chung cua hén hgp khi.

Héing s6 Henry cta chdt khi phu thﬁ@c vao nhiét do. Bang 9-1 cho
hing s6 Henry cia mét s6 chat khi theo nhiét do.

9.2.1. Anh huong cua nong dd dén do hoa tan cua
chat khi

Khi qua trinh hdp thu hoac nha khi trén bé mat phan cach pha léng -
pha khi dirng lai, ching t6 da xay ra mot sy cén bang dong gitta hai moi
trudng. Trang thai can bang 46 dac trung bang do hoa tan tueng ding hoac
ndng d6 bdo hoa cua khi trong pha 1ong. Khi ndng do cta chdt khi trong
pha khi tang lén thi ndng do bao hoa ctia nd trong pha 16ng cling tang lén.
Tuong quan giita nong d6 bao hoa C,(g/m?) va ndng do khi trong pha khi
C,(g/m*) cd thé bigu thi bang bifu thuc sau:

C, = K;,-Cy (9-3)

Hé s8 khuéch tan Ky phu thude vao ban chdt cia chét khi, nhigt do
ctia moi trudng. Bang 9-2 cho gia tri hé s6 khuéch tan K cua mét s6 chét
khi.

Bing 9-1. Hing s6 Henry cua mot s& chit khi ¢ céc nhigt dd knac nhau.

P Hang s6 Henry K, molm®bar J
Nhigt d8, °C _ N, 02 co,
0 1047 2153 7543
5 0927 1888 8270
10 0828 1674 . 5257
15 0750 1504 4487
20 0601 1366 ' 3866
25 0646 1247 3342
30 0603 1148 25,28 J

Nong d¢ C, xdc dinh tit dinh luit co ban cia cdc chit khi:
pV = nRT (9-4)

trong dd:
p - 4p suit riéng phén ctia khi trong hén hop khi;

V - thé tich hén hop khi;

n - s& mol khi ¢6 trong hon hop;
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R - hang 86 chdt khi, R = 8,3143 J/kmol;
T - nhiét d6 hén hop, °K.
Do d6 co th€ vist:
n P
— =— ,mol/m® - (9-5)
\Y RT
D& tinh ndng d6 theo khéi lugng, nhan ndng d6 mal véi trong lugng
phan ti M, cia khi, ta cd:

n 1;).Mp :
C,=— M, = , gim3 (9-6)
A RT .
- Tu dé ta cd: .
p,Mp

el g/m3 (9-7)

Nhu vay ndong d6 hoa tan bao hoa cia mot chat khi nao d¢ trong pha
long phu thudc vao 4p sudt riéng phén ctia nd trong méi trudng khi.
Theo dinh luat Dalton, 4p sufit riéng phiin cia mdt chit khi trong hén
hop khi bang tich ap sudt hén hop va ty 16 dung tich khi ¢ didu kién tiéu
chuéin P, = 101325 Pa. Néu tinh cho 0, trong khong khi ta cd:
p02 = 101325x0,20948 = 21226 Pa (9-8)
Trong k§ thuat, véi qué trinh lam thodng, khong khi thuong bj bdo hoa
bdi hoi nude, do vay 4p suft riéng phan cha cée chdt khi trong khong khi
thudng bi giam di do cé mat cha hoi nudc, vay: ’
p = f(P - p,} ' (9-9)
£ - ti 1& chat khi trong khéng khi khs;
P - 4p suft hén hgp khéng khi kho;
P, - ap sudt hoi nudc (xem bang 9-3). _
Vay ta c6 thé vist cong thic xac dinh ndng do bio hoa cha cdc chdt
khi trong qua trinh lam thodng nhu sau: '

f(P - p,) o '
C. = Kp. _RTr_w_ M, gim? (9-10)
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Béng 9-2. Gis trj hé 88 khudich 14n Kp cia mgt s& chdt kni

Nguyén td H& sB khuét tan Kp,

Chdt khi lugng, g/mal o°C 10°G 20°C 30°C
0, 3200 00493 00328 00337 0,0298
H,S 34,08 4690 - 3650 2,870 -
CO, 44,51 170 1230 _ 0942 0,738
0, - 4800 0541 0,539 0,395 0,259

Khéng khi - 06,0288 00234 0,0209 00179

O day ap sudt khong khi va hol nudc thay d6i theo nhiét d6 cla maéi
truong. Ty 1& ciia cdac khi trong khéng khi kho & ditu kién tidu chudn
thusng 14y nhu sau:

N, 78,08%
0, 20,948%
co, 0,032%

Cac khi khac  0,976%

Bing 9-3. Ap suft hdi nuéc trong khéng khi

Nhigt d§ °C 0 10 20 25 30
Ap suft, kPa 06 1,23 233 317 4,24
hei nude; mmHg 458 9,21 750 23,80 3180

9.2.2. Anh huzong cua nhiét dé dén dd hda tan cua khi

Qua trinh hoa tan ctia khi vao.nuée di d6i voi vide gidi phdng néng
luong. Khi nhiet d6 nuéc tang lén, do hoa tan caa khi gidm di, ditu do
duge phan dnh & gia tri cia hé s6 khuéch tian Kp, (bang 9-2). Mdc d6 anh
hudng cia nhiét d6 dén d¢ hoa tan cia khi chi ¢d thé xdc dinh chinh xdc
bang thue nghiém cho ting loai khi.

9.2.3. Anh hudng cta tap chat trong nudc dén do hoa
. tan cua khi

Khi trong nudc cd cdc tap chit do hda tan cla khi & giam di, Anh
hudng ciia tap chdt ¥#6n d6 hoa tan duge biéu thi nhu sau:
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KD
Cs = Ck
Y

y 1a he s6 tinh dén anh hudng cia cac tap chét ¢ trong nude.

Véi nufe tinh khigt y = 1. Néu lugng fap ch&t trong nude tang, gid tri
cua ¥y tang va do d¢ dd hoa tan cua khi trong nudc giam, Gia tri cpia heé s
khué&ch téan Kp trong bang 9-2 tuong dng voi trudng hop nudc tinh khiét.
Tuy nhién, do anh hudng clia ndng db cac tap chét dén do hoa tan cda khi
khdng 16n 14m nén trong thuc t& cd thé bd qua.

9.3. DONG HOC CUA QUA TRINH TRAC B0l KHi

Qua trinh trao d8i khi trén bt mat pha 16ng va pha khi sé xay ra theo
hai chitu. Chiéu thuén la chidu khi chét khi duge h&p thu vao pha léng,
chitu nghich 1a chidu khi chét khi tach ra khoi pha lbng. Ta hay nghién
cfu qué trinh thuan nghich nay trén so dd & hinh 9.1.

Theo ly thuy&t hip thy, qua trinh h&p thu la hién tugng khuéch tan
lién tuc cua khi qua bg mét tigp xic gidi han gida pha léng va pha khi.
Trén be mat tiép . '
xdc & ca hai pha
déu xudt hién mang
khu&ch tan. Trong
igp mang khuéch
tan khi, ndng do
chdt khi giam dan
tir gid tri ban ddu  ph, Lk
'C, dén gia tri C,, .
tai be mat ti€p xdc.

Xwelong

>

5

2
Fiéo xdc fo,

Y

g

LD
a

ép xdc
%

i

s

ar

Qua b# mit tiép xic

i)

sang ldép mang
khu&ch tan léng,
ndng 4o khi tiép tuc
giam ti¥ C; dén C,.
Theo dinh luat Fick, |
kh&i lugng khi qua

Mdng lép xuc k
Bé mdt i

|
l
|
|
|
I
I

Hinh -1 S6 db nguyén 1y hdp thy khi vao pha 18ng
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bé mat tidp xdc cd dién tich F trong mot don vi thoi gian ty 1& thuén véi
chénh léch ndng d6 khi va duge bigu thi nhu sau: '

- trong p.ha khi: _

m = K F(C-Cp), g (9-11)
- trong pha long: '

m = K. F(C, - C), gs (9-12)

trong dd:
K, K, - hé s tach khi rieng ctia pha khi va pha 1dng, m/s;

F - dién tich bé mat tiép xuc giifa hai pha, m?.

Cac gia tri C; va C; vé thie chit rdt kho xac dinh, tuy nhién c6 thé
vidt:

C; = Kp.Cyir (9-13)
va do dJ ta co:
1 K
m = ( — + — ) LFKRC, - C) (9-14)
' K, K,

Khi ky higa K_ la hé sd tach khi chung dac trung cho hé s8 tach khi
riéng cta hai pha va h¢ s6 khuéch tin Ky, ta cé:

11 Ky
—_ =— 4+ — sfm (9-15)
K, ¥ K
va do da: .
m = K F.(K,C, - C) (9-16)
Do gia tri cia hé s6 tach khi riéng cia pha khi K, rdt 16n so v6i hé
.' Kp
s tach khi riéng cta pha 1ong K, nén ty so X c6 gia tri khong ddng
) k
1
ké so voi & va ta cd thé xem K = K, Vay ta cd:
: |
m = K.F(K,C, - C), gfs (9-17)

Do la phuong trinh dong hoc co ban cua qua trinh trao d&i khi. Véi
cac gia tri Ky, K, C;, C; xdc dinh, muén nang cao hiéu qua cua qua trinh
trac ddi khi thi phai tang bé mat tiép xuc pha, dizgu do ed thé thyc hién
duge khi lam thoang. Ky thuat lam thodng co thé la tach dong, phun mua
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hosc tao bot khi trong pha long. Viée xdc dinh dién tich bs mat tiép xic
va hé s6 téch khi thuong gap rdt nhidu khd khan, do vdy voi ting qué
trinh cu thé can dua vao cdc hé s dac trung dé viéc tinh todn dude dé
dang thuan tién hon.

-9.4. HE S6 TACH KHi KY THUAT

O cac distu kién méi trudng on dinh, gis tri cla hé s6 tach khi K, va
dién tich bs mat tiép xic F sé 1a hang s6. V¢i thai gian ti€p xuc khéng déi,
luong khi dutge trao d8i V ciing khong d8i va dién tich b2 mat t.ié’p xtc thue
a = F/V cing khong d6i. Néu ky hieu K la hé s6 tach khi ky thuat, ta cd:

F
K=-—K, =akK, (9-18)
A :
D& bi€u thi su bién thién cia ndong d6 khi theo thdi gian, ta cd thé
viét:
m dC
— = — =K, - C), gm3s (9-19)
Y dt ' :
Ldy tich phan phuong trinh trén theo ndng d6 ban dau t = 01a C, ta cd:
Ct) = C, - (C_- C e Kt (9-20)
C, - C(t) . '
hay: i K (9-21)
c, - C,
trong dd:
C, - nbng d6 hda tan bio hda cua khi:
C, = KpCy | (9-22)

C, - ndng do khi hda tan & thdi diém t;
t - thdi gian xay ra qua trinh trao ddi khi.

Nhu vay hé s6 tach khi ky thuat K cd thé xac dinh dé dang bing phuong
phdp thiic nghiém, bing cdach xdc dinh ndng d6 khi hoa tan & cdc thai diém
¢,—C, '

tuong dng va dyng dd thj tuong quan gila C-C
8 8

véi thoi gian t theo phudng

trinh:
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C, - C
log ———— = loge® Kt = 0,4343 K.t . (9-28)
C, - C,
Pé cé duge két qua mong mudn cin xédc dinh chinh xdc ndng do hoa
tan bio hda C_ trong cac dizdu kién thyc té.
Bién thién nbng d6 khi hoa tan theo thoi gian dugc biéu thi trén dd

thi & hinh 9-2.

S

'S

=

8

=

N :

o

B I li

= I A
i [ -
t, R t . !

Thdi gian —= Thai gioan —
al _ b)

Hinh 9-2. Bién thién nbng dd khi hda tan theo thdi gian
a Qué trinh hip thy b, Qué tinh nhd hdp thy

9.5. HE S6 HIEU SUAT QUA TRINH TRAO DOI KHi

Trong thuc té, viée xac dinh thdi gian t trong cac phuong trinh (9-21),
(9-28) ndi trén gan nhu khong thyc hién duge. Néu gia thiét thai gian t,
]2 hang s6 dac trung cho mdt buée lam thodng trong cdc didu kién &n dinh,
ta cd thé viét:

c, - €
Cc_-C

5 ]

= ¢ Kt =const =1-K, (9- 24)

trong do:
C, - ndng db khi hoa tan gau lam thoang;

© €, - ndng do khi cd trong nude trude khi lam thodng.

Ta ciing cd thé viét:
c_-C, - C. -¢C : :
s 1 =1+ 0 1 -=1‘Kq- (9-25)
c.-C C,-C,

k] O
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va nhu vay: _ J
K, = —-——21 - 2-“ 0-26; 5
: s~ o 5y

Ngudi ta goi Kﬂ 1a hé

86 hiéu sudt cia coéng trink
lam thodng va gia trj ¢4 L K,,=f5'0€
KT) bing:

K, =1- e" K1 (9-27)

Hinh 9-3 trinh bay
tuong quan gida hé sd higu N\ of,

suft K,’ va ndong do khi hoa G -

tan trong qué trinh lam o o000 he gila b s8 nisu sult Ky

thoang. va nbng dé khi hda tan

9.6. KHU KHi 6XY HOA TAN TRONG NUQC

Nhu da ndi, chi tidu 6xy hda tan trong nuéc 14 mot thong sé rat quan
trong khi ndi dén chit lugng nudc cip. Do vay, khit khi 62y hoa tan la mét
cong viéc khéng thé€ bé qua trong cong nghé xu ly nudc cdp. Oxy hoa tan
trong nuéc cd thé duge khi hoac bdng phuong phép vat ly, hodc bing
phuong phap hda hoe. Sau day sé trinh bay khai quat hai phuong phap phé
bién nay.

9.6.1. Khir 6xy hda tan bing phuong 'phép vét Iy

Phuong phap nay dung dén thap lam thoang. Nudc can khi 6xy dude
phun d8u trén ti€t dién thdp trong didu kién 6i. Khi ding phuong phdp
nhiét, nuéec duge phun & didu kién nhiét dé cao hon 100°C, ap lyc phun
l6n hon 1 at. Khi st dung thap chan khong, dé chan ‘khong phai duy tri
tuong dng voi di6m s8i ctia nuéc § nhist do tu nhién. Bing phuong phap
chan khéng, c6 thé khit toan bo cic khi hda tan ra khoéi nudc.

Hinh 9-4 gi6i thidu thap x{ 1y diing chan khong. Thap cd cu tao hinh
tru kin. Ngudi ta dua nuée can xit Iy vao qua dng I, phan phéi déu trén
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san 2, qua lop vat ligu tiép
xdc & trong mdi trudng
chan khong. Nude dugc tdch
k&t khi khi di qua thdp qua
éng. D6 chan khéng trong
thap duge tao ra nhd may
hit chan khong qua dng
trén dinh thap. Dé nudc cd
thé thoat ra, ddy san tiép
xic phai dat cao hon muc
midc trohg thung thu mot
khoang H = P + 1 (m)
trong d6 P 1a d6 chan khOng
trong thap tinh theo mét
cot nudc. DE giam bot chigu
cao cua thap, cé thé dung
bom hut nuéc ra khéi day
thap, 4p luc bom hat phai
16n hon d6 chan khong
chimg 1 mH,0. Dién tich
tigt dién ti&p xtdc thudng
xdc dinh theo luu luong sao

046 48016
drsmm

R T
9.0’0.0'0'...0.:‘

Winh 9-4. Thap xil 1y khd khi kidu chan khng.

cho 6 duge luu lugng tusi tit 40 dén 60 m3/m2.h.

Chizu cao lgp vat liéu ti€p xdc xic dinh theo khdi vat lidu can cd d&
¢ duoe di dién tich bd mat tiép xuc, khi da bi6t dién tich b® mat riéng

cta vat lHéu tiép xuc.

Dién tich ti€p xuc tinh theo lugng khi cin kh&:
m = 0,001Q.(C, - Cp) = m = KF(K,.C-C)

trong do:

Q - luu lugng nudce can khi khi: m3/fs;

C,, C, - ham lugng khi hoa tan trong nudc trude khi vao va sau khi

ra khéi thép, mg/m?.

Hé s6 tach khi K xac dinh theo db thi. Khdi lugng vat ligu tiép xic
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tinh theo cong thdc:

M= 3 (9-28)

F
—_— » m
f

f - dién tich b mat riéng cia vat liéu tiép xuc, m?/m3,

Cong suit bom chén khéng hay ejectd chan kKhong diing trong hé thong
duge xac dinh nhu sau:

- trudng hgp khit oxy:’

mg, (273 + t)

, m3h .. (9-29)
360p02

- trudng hgp khi CO, va O,:

W = , m3h .. (9-30)

trong dd:
Mg, Mgy - lUong
0, va CO, chn khi,

kg, %’uao : l
t - nhigt doé nude, E\' 50’(._ /
. --a I '
.oC, _ ‘?ﬁ 140 dﬁ rl'jd
Poz: Pcoz ~ ap lye ﬁ | y\".E’-:)i
rieng phan cta O, va E : / &/ _
CO, trén mat nudc khi = 004 O B
QQ B .
ra khoi thigt bi. Gid tri :‘j‘ / = 30°G
* - “J' 3
c;.la poz, pcoz cd thé Ei‘ 60 ///// » T
tinh nhu sau: S | / - 12.5 {
Cr a . P // svcc —
p =—, at (9-31) Q20 | I R s
C, . [

trong do: o7 52 43 24 05
- E ) _af R 3
C, - ham luong Oy Néng dé g o'cva ra f/"_{ef-f?!; glm

hoac CO, trong NnuSC yynn g.8. Quan he gida 4p We tuybt déi trong gian khu

khi ra khoi thi&t bi, chén khong véi nhigt do nude vA ham long O
gfm3' ’ trong nudc ra khéi gian.
y
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C, - ham lugng O, hodc CO, hda tan bdo hoa trong nudc khi 4p suft
riéng phAn cia ching la 1 at, g/m3.

D¢ chan khong cin thi&t x4c dinh theo d& thi & hinh 9-5.

9.6.2. Khir khi dxy hda tan bang phuong phap héa hoc

Cd s6 cha phuong phap la dua vao nudec cdc chit d& bi 6xy hda bing
6xy hda tan. Khi cho chiit kh& vao, ndng d¢ 6xy hoa tan sé gidm xufng.
Chdt khit thudng ding cd thé la Na,80,, S0O,, natri tiosunfat, hydrazin...
Phan dng khi 6xy »ay ra theo cdc phuong trinh sau:

2Na,S0, + O, 2Na,SO,

$O, + Ca(HCO3), —» CaS0, + 2C0,1 + H,0
2CaS0, + O, 2CaS0, |
2Na,S,0, + 50, —— 4Na,S0,

Céc phan dng khit d2u tao ra c4n mudi khd hoa tan trong nude. Sc
sanh cdc phan Ung ta thdy, vsi Na,50O, d€ khit 1 phan ti O, 6 tao ra hai
iahﬁn tit Na,80,, néu dung Na,$,0,; d€ khit hét 5 phan ta O, chi tao ra
bén phan td Na,SO,, nhu vay lugng tao ra it hon so v6i lugng O, khi
duge. Cac phan ing 6xy hda trén thudng xay ra rdt cham & nhiét do nuée
thdp (hinh 9-6). Téc d¢ phan dng ¢d thé tang rdt nhanh khi dun ndng
nudc. Néu nhiét d6 nuéc tang lén 10°C thi t6c dd phan dng s& tang lén
ghp d6i. Né&u tang gip doi litu lugng héa chdt chn thi&t thi téc dd phan
ing sé tang lén bdn lan. D€ tang t6c 40 phdn dng cd thé€ dung CdSO4,
coban sunfat hodc mangan 6xyt lam chit xdc tac.

Lidu lugng ch&t khi tinh theo céng thic sau:
my, = 1,18.[0,], mg/
trong dé: . .
B - lugng chdt phan dng d&€ khi h&t 1 mg O, hda tan, d6i véi Na,50,

khong ngim nudc, § = 7,9; véi tinh thé Na,80,.7H,0, 8 = 16; véi khi
80, 8 = 4.

[O,] - nbng dé 6xy hoa tan, mg/l.

Lidu lugng ch#t xdc tdc tinh theo sin phfm khéng ngdm nudc 1a ddng.
sunfat 2,5 mg/l; coban sunfat 0,003 mg/l. Chat xic tic duge cho cung lac
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vao nudc trudc hodc cing lac khi cho cée hda chdt khi.

Khi dung hydrazin d§ khit O, hda tan, phin ing & tao ra kbi N, v&
nudc: :
N, H, + O,— 2H,0 + Nyt

D& khit 1 B
mg O, theo Iy vor—T]
thuyé&t cin 1 . /95-‘-
mg N,H,,
nhung trong
thuc t&
thuong ding
dén 1,5 mg.
Hydrazin cd
trén thi
trudng thuing
bao quan 4 -0

\-_
\

ap . &
oa
[

T
N
A

N

/ | 1270t

Luang oxy kéF h
-9
L]

2 4 6 8 g
- rs L3
Thai gian oxy hoa ;, pho?
Hinh 9-8. Phan dng khi 8xy hda tan bing NazSOs d cac nhigt db
khéac nhau )

dang dung
djch hydrazin-
hydrat . ndng
do 35% (¢ .
ndng do cao hon hydrazin dé bi chay). Khi cho vao nudc, dung dich duge
pha thanh ndng d¢ 0,5 dén 1,0%. So v8i Na,50,, hydrazin cd nhigu uu
diém hon: khong 1am tang lugng cén khong hoa tan trong nudc; tinh theo
trong lugng lugng hydrazin si dung it hon 8 lan. O nhiét do cao, phan Ung
khit 6xy bing hydrazin xay ra nhanh, khi nhist d& nudc thdp hon 50°C,
phan dng x4y ra cham. D€ ddy nhanh t6c d6 phan ¥ng cdé thé ding MnO,,
ddng hodc céban sunfat lam chét xic tac.

9.7. GIOI THIEU MOT SO THIET Bl TRAO BOI KHI

Sau day gi6i thiéu mot s8 loai thist bi ding trong qua trinh trao déi
khi. : '

Hinh 9-7 ind ta thi6t bi trao d6i khi loai dia nhidu ting co bay hdi.
Thiét bi gom nhidu dia x&p tAng ddng tAm trén mot truc, cdc dia phia trén
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nhdé hon dia phia dudi.
Ngudi ta cho nudc
chay tit trén xuéng
qua cdc dia va thue

hién qua trinh trao
ddi.

Hinh 9-8 md ta
thiét bi trao d8&i khi
ki€u dia 18, thudng si
dung 4 dén 8 dia, cac
dia ciach nhau khoang
30 d&n 50 cm, van téc
nuéc khodng 0,02
m3/m?.s. Trén cdc ting
dia dé =6i day 10 cm. .

Hinh 9-9 mﬁ. ta Hinh 9-7. Thidt bj trac ddi :2:’ loai dia nhiBu ting cd bay

khray nvde—

thi&t bi trao d&i khi

kigu nhidu bic chay

tran. Thong thudng H \T_?_‘_TJ 4:3‘ s

ngudi ta thiét k& tu 4 * \_‘I_'_Mﬁ[: khodng cach

dén 6 bac, chidu cao Nudg thé \_: ! E :_/ ‘.?a:,sa cm.

méi bac khoing 30 em; T Vin féc 0,02

v6i luu lugng chiy vao AR miimis

khoang 0,01 m3/m2.s. \'E"I':"ij Khay‘ca /qa. 1. %
I R day 10cm

" Hinh 9-10 trinh - i/
bay thist bi trao d8i | - s
khi loai nhiéu bac kigu _ : \i_, ;\;’u;p;:gﬁ‘_, J

kin. Hinh 9-11 mo6 ta
thigt bi trao déi khi Hinh 9-8. Thit bi trao déi
ki€u phun tia. . khi loai dfa 18 cb 16p sdi

Hinh 9-12 md ta thist bi' trao déi khi loai thap ¢d t&m chén lugn sdng.
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" IR
Nude thé

¥ ’

Winh 9-9. Thidt bi trao
d8i khi kiBu bac chay tran

cac 30 cm
céng sudt < ao1 milms

L]
. N
J S Sy

Khéng khi ’gf

Thay 457
mue nuoc

. |j‘ Nudc 44
Nude thé — hép thy khif

Hink 9-10. Thiét bi trao ddi khi kidu kin

Ing loc khi’

Khong khi'vdo

T

1 Hinn g-11, Thit
Bigmthat Ong venturi bi trac déi kni
kiBu phun tia

Nuoe bdo hog khi'
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Chuong 10

XU LY ON DINH NUGC

Muc dich cta xii ly én dinh nudc la giit cho nu@e luén & moi trudng
trung tinh, nhadm ngin ngua hién tuong gidm chit lugng nude trong qua
trinh van chuyén, déng thai ngan ngita qui trinh xam thuc hose ldng can
CaCO, trong hé thing dudng dng cung cdp, phan phsi nudc dén cdc hd tisu
thu. Nhu vay, nhiém vu cla xd ly n dinh nudc 1a loai trit kha nang xam
thyc cia CO, hoat tinh c¢d trong nuéde, didu chinh d¢ pH clia nude va clo
hda lin cudi d€ tranh su phat trién tai phat cla vi trung, vi rit...

10.1. CAC PHUONG PHAP DANH GIA PO ON DINH
CUA NUOC
D6 4n dinh cta nuée cd thé dude xic dinh bing thuc nghiém hoac
bang tinh toan dua theo tuong quan ctia cdc hgp chdt ndm trong th& can

bing déng dac trung cho tinh chét cia nuéc-qua phuong trinh phén dung
thuan nghich sau:

Ca(HCO,), == CaCO,}+ H,0 + CO,t

10.1.1. X&c dinh dd 8n dinh cta nuéc bang phuong phép
thuc nghiém

D& xéc dinh d8 6n dinh cda nudc, ban ddu xdc dinh 46 pH va dd kidm
K,, cia miu nufc, dem bdo hda miu nude bang CaCO,, sau dd xac dinh
lai d¢ pH, va d& kigm K,. Thuc chdt cha phuong phép 1a néu trong nudc
¢é du lugng cacbonic tu do, nd #8 chuyén moét phiin canxi cacbhonat thanh
canxi bicacbonat lam cho d¢ pH va d¢ kidm cida nudc tang lén. Ngude lai,
néu trong nudc qud bio hoa canxi cacbonat, ndé sé& tdch ra khodi nude &
dang két tia bam trén bd mit cic hat canxi cacbonat méi dua vao, lam
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cho d6 kigm va pH clia nudc giam xufng.
Chi tiéu 6n dinh cia nuéc duge bi€u thi bing bidu thic saw:
K th’l

trong do:

Ko, K - dé kitm cua nudc trudc va sau khi bdo hdoa bang canxi
cacbonat;

pH,, pH, - d6 pH clia nuéc trude va sau khi bio hda bang canxi
cacbonat.

Né&u gia tri C, bing 1, tic 12 do pH cla nude trude va sau khi béo hoa
bang canxi cacbonat khong d8i, nuéc duge. coi la 8n dinh, N&u C, nho hon
1, nghia la d6 pH cia nudc sau khi béo hda lén hon dé pH ctia nu@ce trudc
khi bio hda, nude cé tinh xam thye. Néu C 1én hon 1, sé& c6 sy ling dong

két bAm canxi cacbonat.
L]

10.1.2. Xac dinh dd 6n dinh cua nuéc bang phuong phap
tinh toan

Phuong phap nay st dung chi s& bao hoa I tinh theo cong thic:
I = pH, - pH,

trong dd:
pH, - d¢ pH cia nude can xu ly;

pH, - gia tri pH can bing sau khi bao hda nude bang canxi cachonat,
xic dinh theo phucng phéap Langler.

Né&u chi s6 bao hoa I nim trong khoang - 0,25 dén + 0,25 thi nuéc
dudge coi 1a 8n dinh; néu chi s béio hoa I < -0,25 thi nudc duge coi la co
tinh x4m thue; ndu I >+0,25 thi nude sé tao ra sy lang dong canxi
cachonat. .

Nudc o6 chi s6 biao hoa duong duge coi 14 nudc khang mang tinh xam
thue vi trong trudng hgp nay co su léng dong két bam canxi cacbonat lén
thanh dng hoac thiét bi, tao ra mét ldp bao vé vitng chac ngén khong cho
nudc tidp xic trye tiép voi dudng Sng thist bi. Tuy nhién, trong thoi ky
dau, khi 16p canxi cacbonat chua hinh thanh thi b& mat 6ng va thiét bi co
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tiép xuc truc tiép voi nudc va bi xam thuc bai 6x3: hoa tan treng nudc.

Khi chi s6 biio hoa I ¢d gia tri am, cu thé 1a nhé hon - 0,25, thl khong
¢6 lép bao vé duge tao ra va bé mat dudng dng, thigt bi bi xam thyc do
tigp xdc tryc tip vdi nude, trudng hgp nay nude duge coi la mang tinh
x4m thue. |

Ap dung nhitng hi€u biét ndi 1rén, dé bao vé dudng ong va thigt bi cta
hé thdng khéi bi qua trinh xam thye khi tiép xde tryce ti€p véi nude, ngudi
ta dua ra bién phap x 1y 6n dinh nudc theo trinh tu sau: '

O thoi ky dau, khi hé théng dudng 6ng, thigt bi mdi dua vao sit dung,
ngudi ta dua vao nudc cdc hda chdt thich hgp, nham tao ra su lang dong
canxi cacbonat 1én thanh éng dé hinh thanh 18p bao vé. O thdi ky nay,
nude cAn cd chi s6 bio hoa duong.

Khi da ¢6 duge 1ap pht bdo vé vilng chde, ngudi ta xi 1y nude d€ cd
duge gia tri chi s6 bao hda gan bang 0. Béi 18 néu tigp tuc ding nude cd
chi 8 béio hda dudng sé din dén lam téng chidu day 1dp cén canxi cacbonat
bam trén b2 mat tiép xuc, gidm dan tigt dién dudng ong dén, gidm nang
luc van chuyén cia hé théng. Ngugc lai, néu khong duy tri duoe chi s6 bao
héa dn dinh xdp xi bang 0, qua trinh xam thuc cd thé xay ra, khi I < 0,
lic nay do tdc dung cda CO, hoa tan, 1dp pht canxi cacbonat hinh thanh
trudc d¢ bi hda tan vao nude va qua trinh xam thue s8 XAy ra.

N6i tém lai, x 1y 6én dinh nudc 14 qua trinh duy tri chi s§ bdo hoda
mot cach thich hgp, tic 1a thay déi hop ly ty lé gita ndng d9 ion HCO,™
va CO, cd trong nudc d€ cd thé bao vé duge dudng ong, thiét bi cta hé
théng khoéi bi qua trinh xam thuc hodc két bam CaCO, trén thanh dudng
dng va thigt bi.

10.2. XU LY ON DINH NUOC BANG AXIT DE NGAN NGUA
QUA TRINH LANG DONG CANXI CACBONAT

Hop chdt Ca(HCO,), 1a hop chdt khong bén viing va do vy nd thuding
tén tai & dang phéan ly: '

Ca(HCO3)2 P Cat + 2HCO3-
Ca?* + 2HCO, == CaCO, + H,0 + CO,
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Né&u chi 8 bao hda I cd gia tri duong, ching t6 lugng CO, tu do trong
nudc nhé hon ham lugng ean bang. D€ bu lai sy thigu hut CO,, phan ing
sé chuyé&n dich sang phia phai, khi d¢ ham lugng HCO;™ trong nudc gidm
di, ham lugng CaCO, va CO, tang lén. Mudn tang ham lugng CO, ma

khéng mudn tao ra CaCO3, nguEn ta phdi pha thém axit vac nuéc dé cd
duge phan ting saw:

HCO,” + H* —> CO, + H,0

Lugng axit can thiét cho qui trinh 6n dinh nuéc ndi trén duge xdc

dinh theo dd pH_ ban d&u cta nude va gid tri pH cin béng sau khi bao
hoa nude bang CaCO,.

Nguoi ta biét rang, d6i voi nudc thién nhién, khi pH nhé hon 8,4 thi
d% kigm cva nudc thyc t€ bang ham lugng ion HCO;™ ed trong nuée. Trong
trudng hgp nay, qui luat bign déi cia pH cd thé dugc bi&u dién béng
phitong trinh phan ly bac mét cha axit cachonic:

[H*] [HCO,7]
T [H,C0,)
va gia tri pH s8 duge tinh nhu sau:
pH = pK, - 1g[H,CO, + 1g[HCO,]

Vdi ngudon nude cd dd kidm toan phan la K, cdc gid tri pH  va pH_
duge xac dinh trén 46 thi (hinh 10-1) & cdc didm A va B cd cing hoanh
do K,,. Doan AB bigu thj
gid tri chia chi s8 béo hoa 1.

pH)
Khi axit ho’a_nuéc, cing PP
vdi su giam d§ kiém, 4§ .
pH cia nudc cling gidm Pho
theo (dudng cong 1 trén dd I apH
thi), nhung d¢ pH_ can PH, > :
bing bao hoa lai ting lén - pH; t T 3,
{(duting cong 2 trén dé thi). [ o
Qui daoc chuy&n dich dbng ' | Ak i pé ki
thoi cia hai diém A va B X, o '
s& cat nhau tai C, & dé ¢ 0
pH, = pH_ v& nudc dugec . Hinh 10-1. OB thi gidi thich qua’ trinh xd Iy’
6n dinh. Gia tri d6 kitm 6n dinh nude bing axit héa
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tuong dng véi di€m 6n dinh 12 K, ¢ d6 pH, = pH_ = pH, Nhu vay, néu
biét dudc qui luat bién d8i ciua pH_ va pH_ khi d¢ kizm cta axit giam do
axit hda thi cd th€ lap hai phuong trinh pH_ = f,(K)) va pH_ = {,(K.)). Giai
cic phuong trinh trén ta s& duge AK; v xdc dinh duge pH.. :

Xac dinh lugng axit cén thit cho qua trinh axit hda nhu vay sé& tuy

thuge vao dé pH cla mdi trudng va do d6 cd thé xay ra cac trudng hgp
sau. ’

1. Khi pH, < pH, < 8,4

2. Khi pH,, > 8,4 > pH_

8. Khi pH, > pH, > 84

Truong hop thit nhdt pH, < pH_ < 8,4

Khi pH < 8,4, gid tri dé kigm duge xdc dinh bing ham luglgg ion
HCOZ c¢d trong nudc va ta cd thé vist:
pH = pK| + 1gK, - 1g[H,CO0,l
Khi axit hda nudc, vi du béng axit sunfuric, ‘phan ng xay ra nhu sau:
Ca(HCO,), + H,80, - CaS80, + 2H,CO,
~ Nhu véy qua trinh axit hda s& ddn dén ham lugng ion HCO;™ giam di
va H,CO, tu do tang lén, theo ty 1& 1:1. Bdi 1é 1 ion gam HCO,;™ ding bing
1 duong lugng gam cta nd, con 1 ptg H,CO, bing 2 duong lugng gam cia
nd, nhu vay khi ting hodc gidm d¢ kidm cia nude vdi gid tri AK; tinh theo
mg dl/l thi ham lugng H,CO, tinh theo mol/l sé bign ddi theo chidu nghich
-voi gia trj 2AK; va ta cd: .
pH, = pK,; + IglK,, - 1g[H,CO,4], - 0,3
pH, = pK, + Ig[K,, + AK] - 1g[H,CO, - 2AK] - 0,3
_Bién thién pH cua nudc duge xdc dinh theo cong thiic.

ApH = pH, - pH, = Ig : - lg
| K, [H,CO0,4],

10

trong dﬁ: _ : -
K;, - 46 kiém clda nude ngudbn, mg dl/;

[H,CO,], - ham lugng axit cachonic cia nudc ngudn theo ptgl;
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pH,, pH, - dé pH ctia nudc trude va sau xi 1y axit.

Ta da bist, khi axit hda nudc, chl c6 su thay d6i ctia d6 kidm la cé 4nh
hudng dén gia tri caa pH, con anh hudng ctia su bigén déi téng ham ldgng

muéi 1a khong dang k&. Bién thién cua pH, co the tinh theo céng thide sau:

Kiu

pH, = ig

=

K., + AK,
Theo dd thi & hinh 10-1 ta cd:
1 = -ApH + ApH,

Giai cac phuong trinh trén ta cé:

Jp?B + 20B + L - (B + 1)
B
AK, - bién thién cla do kiem, mg di/l;

AKi = Kiul

K, - do kism ciia nudc ngudn, mg dij];
p - ty s0 gitta ndng do H,CO, va K, cla nuéc ngudn, gia tri cia ¢
phu thude vao pH,;
B - hé s6 tinh todn, B = 1ok,
Cing cd thé vi€t nhu sau:
AK, = aK
trong d6 a 1a hé sd phu thudée vao pH clia nudc nguon va chi 88 bao hda

I Gig tri cia « xdc dinh theo dd thi d hinh 10-2.
Lugng axit ¢An thiét d& on dinh nude trong trudng hop nay sé la:
100 100aK; e

=~ , mgfl
P P

m, = AK,.e.

trong dg:
e - duong lugng cta axit, voi H,80,, e = 49 mg/mgdl; voi HCL e =
36,5 mg/mgdl;

P - ham lugng H,50, hay HCI tinh khi&t trong san pham ky thuat, %.
Truong hop thit hai pH | >8,4 » pH._.

Nuéc sau khi 1am mém bang voi hoac soda thudng cd pH >8,4 >pH,.
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PH cug nuoc
Hinh 10-2. 09 thi x4c dinh gid tri « khi x0 ly 8n dinh bang axit vdi e o6 pHg <
pHo < 8.4,

Trudng hop néy, do kiém toan .phﬁn cta nude duge xac dinh bang téng
ham lugng cac ion HCO, va CO,% hogc CO, 2- va OH". Véi loai nudc nay,
bing phan tich cd th€ xdc dinh dudc do klem theo phenolphtalein K. va
d6 kiem toan phan K; . Khi cho vao nude mot lugng axit tudng duang voi
dé kiém cia nd tinh theo phenolphtalein thi xay ra phan d@ng trung hoa
cde ion OH™ va chuyén ion CO?‘2 ‘thanh ion HCO;, gid tri pH sé giam

xudng 8,4. Do kiém toan phan luc nay bang:
K, =K, - K, mg dijl
trong dd:
K, - do kiém clia nude sau khi axit héa, mg dl/l;

Ky - d6 kiem cia nudc tinh theo phenolphtalein mg di/l.

Nhu vay sau khi axit hda véi lidu lugng tuong duong do kiem K, d€
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cho nuée dn dinh cﬁn b8 sung thém mot lugng axit nita cho dén khi pH
» = pH,_.

Viéc xdc dinh tdng lugng axit cin thiét dugc ti€n hanh nhu sau:

1. Xac dinh.pHs-cﬁa méu nudc di axit hda v6i lidu lugng bing Kﬁ
mg di/l (tdc 1a nude es df kitm K = K, - Ko

2. Xédc dinh chi s8 bao hoa I cho mAu nudc trén sauv khi dia axit hda
~dén pH = §,4:

I, = 8,4 - pH,

3. Xdc dinh hé 86 a theo db thi & hinh 10-2 véi pH = 84 va gid tri 1|
tinh duge. '

4 X4c dinh toin b lmmg axit chn dé€ 6n dinh theo cong th-.rc

100 100
m, = efaK; + F) - = ela(K,, - Kp) + K¢l _i’— =

. - 100
= elaK,, + (1 - cz)KF]—P , mg/l
Truong hop thi ba pH, >pH_  >8,4

Nudc sau khi lam mdm thudng ¢ pH, > pIll; > 8,4. Qui luat bign déi
cia pH khi gid tri cia nd 16n hon 8,4 duge bi€u thi bing phuong trinh
phan ly bac 2 clia axit cacbonic: '

[H[CO,2]

meo
[HCO,]
[CO,27

Khi axit hoa nuoc bang H,80, trong khoang pH > 8, 4 sé x4y ra phan
. Ung sau:

pH = pK,‘- lg

2CaCO, + H,80, = CaS0, + Ca(HCO,),

Sau phan dng ham lugng HCO,™ tang 1én, ham lugng 0032' giam di
theo ty s8 ion gam la 1:1. Tuong quan cua su bién thién theo ham lugng
tinh theo mg dl/l gitia ion HCO; va 0032' Ia 1:2. Bién thién cia pH dugc
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xdc dinh theo phudng trinh:

[HCO;™ ] . l [C032_ 1, - 2A[HCO4™ ]}
= -+ g
[HCO," ] + A[HCO, ] (00,21,

ApH

trong dd: )

[HCO,;™ ], [CO,27 1, - ham lugng ban did cia céc jon tudng dng trong
nudéc ngudn.

Vi do kidm toan phin trong nudc ngudn la:

Kio' = IEI—ICO:‘; ]0 + [0032_ }n

500 3 e
400 I 500
300 \\ 251
g26.'0 i 200
3/ao \ | z 100
: ‘\\ : :E
1) kY ' I 50
S A N 15 L0
T~ ao A |h, T
2 20 \ LI\ L
3 N ¥ \\ 1 L1
™ 10 N\ b, ¥
3 % X t4
£ 3 - T Y 0.5 - 3
T L T \ 3
:E:: 3 \ I P L I X
3 N\ ) \ X pls BaO
o d . I N\ I.
ot . | [ \ ':0.5
'0\ \‘\ T L ‘_‘\ \\\ -0,5:-02
- + 4.
>0 \\ Q\ 1
A -1 ot
03 \ i 3 T
62 N l 107
I \ -’-5_-6',05
ad S 1802
0.05 N .z loor
803 \\i ' ¥ goos
0,02 Y 250,003
I 10,002
g.01 ] -1
& § 6 7 a 9 10 t1 .3 looot

pH cda nudc ngudn

Hinh 10-3. Db thi tith ¢, o, v theo pH cta nuéc ngudn.
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nén khi axit hda, bién thién cta d¢ kidm sé la:
AK, = -A[HCO," }
Thay A[HCO;™] = _AKi ta dugc :
[HCO; ) [CO,% ] + 2AK;

g S+ g
[HCO, 1, + AK; [CO,* 1,

ApH =1

Giai cac phuong trinh trén ta duge
VB t 2B + )?- 8roBB- 1) @B+ 2B+ 1)
K = Ko - ]
.40.B 4¢.B

[HCO4 1,
trong dé: 1 =———— phu thudc vio pH cua nudc va cd thé tra & do

i0
thi hinh 10-3.
[HCO,™ 1,

o =——— °phu thudc vao pH va tra & dd thi hinh 10-3.
[0032_ ]o
Trong thye t&, d€ don gian tinh toan, cd thé€ xdc dinh so bo lugng axit

can thi&t theo cong thide sau:
e.Ky

P

ma=

100, mg/l

trong dd e, P, K ¢6 ¥ nghia nhu § cac cong thitc trén.

10.3: XU LY OGN DINH NUGC BANG KIEM DE NGAN NGUA
QUA TRINH XAM THUC

Khi nuéc ¢6 du lugng CO, xAm thyc, cin st dung kism d& khu CO,
tu do theo phan dng sau: '

C0O, + OH™ —— HCO,”
Luong kigm chn thigt duge xdc dinh theo gid tri pH, va pil, cda nu6e.

Cing tuong tu nhy qué trinh axit héz. qua trinh kiem hda ciing cd thé
xay ra trong cac trudng hgp:

pH, < pH{ < 84 va pH, < 84 <pH,

D& tinh lugng kidm chn thigt cho qud trinh ta cing tinh theo tiung
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truting hgp riéng biét.

Truong hop pH, < pH, < 84

Khi pH nh¢ hon 8,4 trong
qué trinh kidm hda, bign d8i cha
pH sé tudin theo phuong trinh
phan ly bac 1 cua axit cacbonic.
Db thi @ hinh 10-4 mo ta qué
trinh nhu sau: .

Céc diém A, B bidu thi cac
gid tri K, va pH,, pH, Diém 6n
dinh C c6 do kidm K, va pH/" =
pH*. Trong qué trinh kigm hda,

Winh 10-4. Db thi bidu dién qua tfinh kidm héa
8n diph nudc khi pHo <pHs < &4
ciing véi sy tang lén cua do kigm -

K, cac gid tri pH, tang va pH, giam. Qui luat bién ddi cha pH, va pH,
tuan theo cac dudng cong I va 2. Giai cac phuong trinh biéu thi dudng
cong 1 va 2 ta nhan duge gia tri bién thién ctia d¢ kigm.

AI{i = ﬁKiU

trong dé § 1a hé s8 phy thugc vao pH, va& chi s6 bé.o 1 . 1 cda nude. B
duge xéc dinh theo dd thi & hinh 10-5. '
Lugng kigm cén thiét duge xdc dinh theo cOng thic
100 100
m, = e.AKi.-——]; = ef8K, ——P- , mgl )

trong d¢:
e - duong lugng cha chét kigm, d6i véi NaQOH, e = 40 mg/mg dl; d6i
véi Na,CO,, e = 53 mg/mg dl; d6i vai Ca(OH),, e = 28 mg/mg dl;

P - Do tinh khiét ctia chi&t kiém trong san phdm k¥ thuét, %.

Truomg hop pH, < 84 < pH,

Khi nuée ¢ d6 khoang hoa thip, thudng cd tinh xam thyc cao va cd
chi tieu pH, < 8,4 < pH Do thi phan anh qué trinh kigm hda trong
trudng hgp nay duge trinh bay & hinh 10-6.

Dudng cong I bifu thi sy bién thién cia pH,, dudng cong 2 bigu thi
sy bién thién cia pH,. Nudc &n dinh tai giao diém C. Khi giai hé phuong
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pHo < 84 < pHs.

NN trinh bigu thi cdc dutng cong I va

NI~ 2 ta xéc dinh ditge bién thién cla

do kism AK;:

55

56 &5 70 1§ _
pH cda nudc AK; = (x + & + 25K,

Hinh 10-5. DB thi x4c dinh hd s& § cla qua trong do:

trinh kigm héa khi pHo < pHs < 84

y, & - Cac hé s6 phu thudc vio

pH_ va pH, cla nuéc ngudn. ¥, § duge xéc dinh theo dd thi & hinh 10-T7.
Ligu lugng kidm cin thiét duge x4c dinh theo cong thic sau day:

. 100
my =ely +§&+ x.E)KiO—P- , mg/l

10.4. XU LY NUGC DE TAO MANG BAO VE BANG CANXI

CACBONAT

Thuc t& cho thdy ring, d€ tao ra sy két bam CaCO, lén be mit tté’p
xtc cin phai duy tri chi 58 bao hoa I trong khoang tit +0,5 dén +0,7. Khi
I cd.gié tri 16n hon +0,7 s& x4y ra hién tugng tach can CaCO; va lam cho
nuéc trd nén duc.
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Khi 6n dinh nue d& pha phen, can xdc dinh lai cdc chi s6 vé do kiem,
ham lugng CO, ty do va chi s6 bao hda 1 sau qua trinh keo tu.

 C4c chit kigm thudng dung d€ 6n dinh nube la voi, xit, soda, trong
46 voi 1a hoa chit ré titn va d8 san xudt nhung pha ché phic tap va gia
thanh thigt bi cao. :

Chat kiem hda duge dua vao nudc tai nhidu di€ém khac phau tuy theo
yéu cau. Viée xir ly 6n dinh nude ngudn nén tién hanh tir dau day chuysn
xt ly d& tranh 4n mon cbng trink. Khi x& 1y nudc song cd d¢ dyc cao, d§
mau thap, cé thé cho v6i vao b€ tron dudi dang sita voi. Néu nude séng cd
d6.mau cao, cAn xu Iy bang phen d pH tu 5,5 dén 6,0. Vai phai duge xt ly
gua ling d& tranh anh hudng dén qua trinh keo tu. C6 thé cho sia voi vao
trudc bé loc hodc nudc vdi trong vao sau bé loc. D€ nang cao dd pH cia
nude lén dén 8,2, cd th& st dung bat ky chit kieém nao. Néu cin dua pIl
ctia nude lén cao hon 8,3, cin su dung k&t hop vdi hose xit véi sdda.

Déi vai nude cd do kidm thép, lidu tugng véi hay xiat st dung bi gidi
han bdi luong CO, hay HCO,™ cd trong nude.

‘Né&u cho thira v6i hodc xdt, do kidm OH sé tang 1én nhung khéng giup
cho viée tao l6p mang CaCO,. Do d6 ligu lugng véi hodc xit phai xac dinh
theo diéu kién gidi han:

[CO, ],
a. = K[ 2o

P 29

+ K, ], mg dl.

trong do:’
[CO,], - ham lugng CO, tu do trong nudc ngudn mg/l;

K., - do kiém cha nuéc ngudn, mg dl/;

k - hé s6 du phong theo do kigm bicacbonat, 14y bang 0,7 dén 0,8.

Né&u lugng kizdm xac dinh theo cong thic nay nhé hon lidu lugng yéu
ciu dé xi 1y 6n dinh tinh theo céc cong thic khac thi phai st dung két
hop voi véi séda hode xit v0i sdda. Khi d6 luong séda dude tinh theo cong
thitc sau: '

a; = a, -

Aoy MB di1/1

a,- luong kigm can thiét dé xi Iy 6n dinh nudc, mg di/l.

Qué trinh xi 1y tao mang bao vé CaCO, c6 thé quan sat truc tifp tai’
3 q P
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mot =6 didm trén mang Iuoi duemg 6ng ho#c kifm tra gidn ti&p bang sy
thay d8i tda thdt dp luc trong dudng ong. D€ khac phuc hign tugng khéng
ddng déu cua 16p mang tao ra, thudng dau dudng 6ng day va cufi dudng
gng moéng, ngudi ta tién banh ché do kiem hoa luan phién, tc 1a mot thai
gian kigm hda thi ngirng lai va cho nude cd tinh an mon vao dng dé hoa
tan t6t 16p mang CaCO;. Su hoa tan rat nhanh & dau dong chay va y&u
dan vé phia cudi, nhu vay ¢hé mang CaCO, day hon lai sé bi bao mon
manh hon. Néu xt 1y luan phién hai chu ky dé (kitm hda va khong kiem
héa) sé tao ra 16p mang CaCO; ¢d d6 day ddong déu trong toan bo dudng
ong.

10.5. XU LY CHONG CAC DANG AN MON VA DONG CAN
BEN TRONG DUONG ONG DAN NUGC

10.5.1. Cac dang &n mdn va dong can trong dudng ong
dan nuéc

Trong cac hé théng din nube, thudng x4y ra hién tugng kha nang dan
ndée cha 6ng giam dan. Nguyén nhén chinh 12 do can dong bén trong dng
lam giam ti&t dién hiu {ch. Can dong trong Ong thudng & dang can thd
lang dong dudi ddy, do nuéce chua x@ 1¥ sach cdn chia can gat, ldng dan
vA pén dan thanh 16p cdng. Khi nuéc qud bio hoa CaCO4 thi ching bam
ddu vao thanh 6ng din dan trd nén ldp can rén chdc. N&u nude c¢é chda
ca can tho thi 16p bam léch tam, duai day trén mong. Hoac cd thé do ldng
cuc by, tao thanh céc di€ém nhép nhd trén thanh &ng. Nguyén nhén la do
sxy hoa manh khong dong deu trén be mat hodc do sy phat trién vi khudn
sét tao nén. Lop can hinh thanh cing 6 thé do 16p phi sinh vat do cac
loai vi sinh vat, rong réu tao ¢d trong nudc, khi gap didu kién thuan lgi
ching phat trién va bam vao thanh ong.

10.5.2. Xir Iy chdng an mon va déng bam can bang
polyphotphat

Khi nudc cé chi s§ bao hda am, dung phuong phap kigém héa d€ chéng
an mon thudng phic tap va nhidu khi khong dat dugc két qua mong muodn,
nhat 1a d6i vai cac hé thdng cdp nude cong nghiép. Bién phap xd 1y dat
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hiéu gua trong trudng hgp nay la si dung natri hexametaphotphat
Naz[Na4(P03)6]

Béan chét cia phuong phap 12 khi hoa tan Na,[Na,(PO3)4l vao nudée thi

_hop chét nay phan ly thanh hai ion Na* va ion phic [Na, (PO 1%
Na,[Na, POzl == INa* + [Na,(POy%

Khi cho Na,[Na, (PO}l vao aude véi ham lugng nhd, téng ham hugng
ciia Ca2*, Mg?t, FeZ*... trong nuéc s& tao ra céc phic chit khong hoa tan
Ca[Ca,(PO4)¢l, Mg[Mg,(PO5)), Fe[Fe,(PO,) ). cac phttc chét nay bam lén
thanh 6ng tao thanh l6p bao vé khong cho nudce j:iép xidc truc tiép voi kim
loai va ngan cAn qué trinh xam thyc. Trong nuéc thién nhién, thutng cd
cha y&u la fon Ca® nén phc chdt tao ra co ban 12 Ca[Ca,(PO),].

Téc ¢4 hinh thanh 16p mang bao vé phu thudc vio lugng natri
hexametaphotphat cho vao nude, ligu lugng cho vao cang cao thl t6c do
_sinh thanh mang bao vé cang nhanh. Thuc nghiém cho thdy rang, voi ham
lugng hoa chét nhd hon 25 mg/l, mang lang dong bao gdm chc phic chat
otia canxi va sit. Khi tang ham lugng héa chét 1én 50 mgl, mang lang chi
con phic chdt canxi, nhy vay sy xam thyc bi ngén chan triét dé ngay tu
didu. Tuy nhién, néu lugng natri hexametaphotphat tinh theo P,04 cao han
70 mg/l thi cd thé tao ra cdc hop chdt hoa tan & dang Naz[Caz(POZ)G],
Naz[Mgz(PO3)ﬁ] va Na,[Fe, (POl va 16p mang bao vé Khdng hinh thanh
duge, qué trinh xam thyc lai x4y ra.

Do lugng natri hexametaphotphat dua vAo nudc cao, phuong phap nay
¢hi nén sp dung d8 xif Ij chéng an mdn cho céc hé théng cdp nudc cong
nghigp.

Khi ngudn nudc cé chi s6 bao hoa duong, lugng natri hexametaphotphat
cho viio s& ngan chan qué trinh tac can k&t bam rén chic trén thanh éng.
Nguyén nhén 1a natri hexametapﬁotphat ¢é kha nang tao thanh mang bao
boc 14y tinh th& cén CaCO, khong cho ching tiép tuc l6n lén va dinh vao
nhau, luong hexametaphotphat chn dung tinh theo P,04 12 1-dén 2 mgfl.

10.5.3. Phuong phap chéng &n mon dudng dng dung
natri silicat NazS103 '

Khi cho thiy tinh long Na,SiO, vao nude, cde jon Ca?t, Mg?* sé thé
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chd Na' va tao thanh CaSiO, hoic Mgbi0;. Céc hop chdt tao ra & dang
can k&t bam lén thanh 6ng va tang din lén thanh 16p mang bao vé.
Ngoai ra phan ng thiy phan thiy tinh 16ng tao ra phan dng ki2m hda
lam cho gis tri coa chl s6 bao hoa ‘chuyén sang d4du duong.
Tay theo d¢ pH ciia nuc ngudn ma sit dung thiy tinh léng Na,SiO,
v6i cdc ty s modun a = Si0,/Na,O tuong ¥ng nhu sau:

pH 6+ 7 T.=— &

a = §i0,/Na,0 ' 24 + 28 28 + 32

~ Ligu lugng st dung thong thuong tit 7 dén 30 mg/l (tinh theo 8i0,),
lisu luong cao diing ‘cho nudc ¢d ham lugng mudi cao (trén 1000 mg/).

D& xit 1y dudng 6ng cd higu qua, thdi ky dau ding litu lugng thiy tinh
léng cao nhim nhanh chéng tao ra 16p mang bao vé, sau dé duy tri & lidu
,luQng tir 3 dén 3 mg/t. Dung dich thdy tinh léng pha vido nudc cd ndng do
khong 16n hon 3%.

“10.5.4. XU Iy ngan ngua I6p phu sinh vat phat trién trong
dudng 6ng

Bién phdp hiéu qua nhét d€ ngan ngla 16p phi sinh vat phat trién
trong dudng Ong la xit Iy ngay tit ngubn nuée, chi y&u véi ede ngudn nude
mat. Ngan ngita sy phat tri€n cla rong réu téo va vi sinh tai ngudn nude
bing phuong phdp thong dung la dung CuSO, rai 1én mgt hd. Nhuge di€m
cta viéc sit dung CuSO, 1a phai khéng ché lidu luong cdn than d€ khong
6 hai cho cd va c4c vi sinh vit khéc. N&u anh hudng té1 moéi sinh thi phai
x -1y nudc thé bang clo hda ngay tai dau ngudn. Lidu lugng va phuong
phap pha clo phai x4c dinh cdn thén cho ting trudng hgp cu thé.
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