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CHUONG 2

CG SG CAC QUA TRINH XU LY LY HOC

2.1 QUA TRINH LANG

2.1.1 GIOI THIEU CHUNG

Quad trinh ling va tuyén ndi 12 cdc qud trinh tdch cdc hat cin 10 ltng (phan tich bing chi tiéu
SS (mg/L) hodc d6 duc (FTU)) khdi nudc.

Qud trinh tich loai ndy thudng xdy ra sau mot khodng thdi gian luu nudc nhat dinh trong bé ¢
diéu kién thich hgp cho qud trinh 1ing d6i véi hat ning hon nudc, hodc qua trinh tuyén ndi doi
vGi hat nhe hon nuéc.

¢ Lép vén
? Nudc da tach cin
* Lép bun

Hinh 2.1 Qui4 trinh ling va tuyén ndi.

Theo ndong dd va khuynh huéng twong tic giita cdc hat, c6 4 dang ling dugc phan biét nhu
sau: ling doc lap, ling tao bong, 1ing cdn trd va ling trong viing nén. Ling doc lap va ling
tao bong thudng x4y ra khi ham lugng cin 1o Iiing twong d6i thap. Ling cdn trd va nén x4y ra
khi nong d6 cin 10 ling cao. Trong thuc t&€ xi&¥ Iy nudc cip va nudc thai, 4 dang 1ldng nay
thudng xdy ra & dang phdi hop, nhung khi thiét k&€ bé 1dng, hai dang ling doc 14p va ling tao
bong déng vai tro quyét dinh.

TS: Nguyén Trung Viét 2-1
TS: Tran Thi My Diéu
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Hinh 2.2 Ling doc 1ap va ling tao bong.
2.1.2 UNG DUNG THUC TE

Qui trinh ling dudc st dung rong rai trong x{ Iy nuSe. Trong linh vuc cdp nudc, qué trinh nay
dudc ng dung d€ x{ Iy nu6c ngdm va nudc miit.

- Xt ly nuéc ngdm

* Téch loai bong cdn (Fe(OH)3) sau khi oxi héa Fe (II) thanh Fe (III);
* X1 1y nuée da dung trong qua trinh rira loc.

- X 1y nudc mat

* Ling 1a qua trinh x1t Iy sd bd trude khi loc nhanh va loc cham;
* Keo tu/ tao bdng/ ling 1a qud trinh x 1y so bo trude khi loc nhanh;
* Xt 1y nudc rita loc nhiim ¢ diic cin bun tir thiét bi loc.

- Trong xi Iy nu6c thai, qud trinh 1ing thudng ding dé:

* Ling cét (tdch cAt tif nudc cong);
* Ling cin 10 lng trong bé ling dot 1;

* Ling bong cin sinh hoc trong bé 1ing dot 2, vi du sau bé bun hoat tinh hoic bé loc
nho giot;

* Ladng bong cin héa hoc tir qud trinh keo tu.

Bé ty hoai vé co ban 12 mot bé ling trong d6 qud trinh phan hdy ky khi x3y ra sau khi ling
bun.

2.1.3 CAC LOAI BE LANG

Céc dang bé ling thong dung nhat gom co:
- Béling ngang;

TS: Nguyén Trung Viét 2-2
TS: Tran Thi My Diéu
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- Bé ling ding;

- Bé& ling c6 vdch ngin;
- Bé ling khay;

- Bé ling 6ng.

o

—_—

—> Vingtichvidng <——— Vingling —— >
Hinh 2.4 B€ lang c6 vach ngén.

Nudc sach =

Nudc tho

Dong chdy dong thoi gitta
nudc va bun ling

Nuéc sau ling chdy trd lai
mang thu

TS: Nguyén Trung Viét 2-3
TS: Tran Thi My Diéu
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Hinh 2.5 B€ ling c6 vach ngin Inka.

ol

Hinh 2.7 Bé ling ding.

2.2 QUA TRINH LOC (FILTRATION)

2.2.1 MUC PiCH

Qud trinh loc dugc st dung dé tach cdc hat hitu co va vo cd kich thuéc nhd c6 trong nude va
nudc thai. Qua trinh loc thudng st dung trong x{ Iy nuc khi khong thé loai cdc hat nhd trong

nuGc bang phuong phdp ling va chi dung trong x 1y nudc thdi khi nude sau xit 1y doi héi c6
chat lugng cao.

2.22 MO TA HOAT PONG CUA QUA TRINH LOC

TS: Nguyén Trung Viét 2-4
TS: Tran Thi My Diéu
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Qué trinh loc hoan chinh gdbm c6 hai pha: loc va 1am sach (rita loc). Cédc hién tugng xdy ra
trong pha loc hau nhu gidong nhau cho tit cd cdc loai thi€t bi loc, pha rita loc x4y ra rat khic
nhau tiy thudc vao hoat dong clia thiét bi loc 1a dang loc bén lién tuc hoic loc lién tuc. P&i
vdi loc bén lién tuc, pha loc va pha rita loc xdy ra n6i ti€p nhau. Tréi lai, d6i véi loc lién tuc,
hai pha nay xay ra thai.

Loc ban liéen tuc (Semicontinuous Filtration Operations). Trong pha loc, qua trinh tach cédc hat
dudc tdch khoi nude/nude thdi duge thuc hién bing cdch cho nude/nudce thdi di qua I6p vat liéu
loc trong diéu kién c6 hodc khdng c6 bd sung héa chat. Trong 16p vat liéu loc, qud trinh khir
céc hat 10 Iitng x4y ra bing mot qud trinh phiic tap bao gdbm mdt hoic nhiéu co ché& nhu loc
qua khe, va cham, ling, tao bong va hap thu.

Pha loc két thic khi ndng do chat 1o ling trong nuéc sau loc bit dau ting vudt qud gidi han
cho phép hoic vuot qué gidi han cho phép ciia ton that 4p sudt qua 16p vat liéu loc. Mot cach
ly twdng, hai hién tugng nay phdi x4y ra dong thdi. Khi mot trong hai hién tugng ndy xay ra,
pha loc két thiic va phdi ti€n hanh rira loc @€ tich céc cin 10 ling tich lily trong 16p vat liéu
loc. Thong thudng, qué trinh rita loc dudc thuc hién bing cdch d6i chiéu dong chdy qua thiét
bi loc. Véi Iuu lugng nudce rira loc di 16n, 16p vat liéu loc sé bi gidn nd va diy cdc cin tich liy
ra ngoai. Khong khi thudng dudc st dung két hdp véi nuSc d€ ting hiéu qua rira loc. Trong
hau hét cdc hé thong xit 1y nuSe thadi, nudc sau khi rira loc ¢6 chita cdc cin 10 ling dude dua
vé bé ling dot 1 hodc qua qud trinh x{ 1y sinh hoc.

Qud trinh loc lién tuc. Trong céc thiét bi loc van hanh lién tuc, pha loc va pha rita loc xdy ra
dong thdi va khong c6 hién tugng dat diém t6i han clia dd duc hoic tdn that 4p suat.

Mat dang thiét bi loc lién tuc 12 thi€t bi dong chdy ngudc, nudc cin loc chuyén dong ngudgc tir
dudi 1én qua 16p vat liéu loc. Cling thdi gian d6, 16p cat di chuyén dong thdi theo cling huéng
va duge 1am sach lién tuc. C4t (vat liéu loc) dudc bom tir ddy thiét bi loc qua 6ng trung tim
dén bd phan rita 1ip & phan trén cda thiét bi loc, tiing hat c4t sé& dudc 1am sach cdc vat liu
bam trén n6 bing qué trinh co x4t va Iyc cit. Qué trinh rira sach cat xdyra khi chiing chuyén
dong zig-zag trong kénh & phan dudi cia bd phan rita va trude khi rdi trd lai bé mit cia 16p
cat.

2.2.3 CO CHE LQC
Co ché tach cin trong qu4 trinh loc duge mo td nhu sau:
1. Co ch€&loc qua khe (Straining)

- Cd ch€loc ¢d hoc: nhitng hat ¢6 kich thu6c 16n hon khe rdng gitta cdc hat vat liéu loc sé&
bi giff lai theo nguyén tic co hoc;

TS: Nguyén Trung Viét 2-5
TS: Tran Thi My Diéu
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- Cd ché ti€p xtic ngiu nhién: cdc hat c¢6 kich thuéc nhd hon khe réng trong qud trinh
chuyén dong qua 16p vat liu loc sé bi giff lai do sy ti€p xtic véi cic khe c6 kich thudc
nhd hon kich thudc cdc hat cin mot cdch ngiu nhién.

2. Cd ch€ ling (sedimentation)

- Cdc hat ldng trén 16p vat liéu loc.

3. Co ché& nén ciin (impaction)

- Céc hat ning sé& khong chuyén dong theo dong chay.

4. Co ché bi chiin (interception)

- Nhiéu hat khi chuyén dong cling v6i dong nudc sé bi giit lai khi ti€p xtic v6i bé mit clia
hat vit liéu loc.

5. Cd ché dinh bam (adhesion)

- Cédc bong cin sé bi dinh bdm vao bé mit ctia 16p vat liéu loc khi chuyén dong qua 16p
nay. Do Iuc clia dong chdy, mot s6 bong cin bi cit nhd trude khi tré nén bi dinh chiit va
diy sau vao I16p vat liéu loc. Khi 16p vat lidu loc bi tic, Iuc cit bé mit gia ting dén mot
gidi han ma tai d6 khong c6 mdt hat cin ndo c6 thé di qua. Mot s6 hat cin c6 thé di
xuyén qua 16p vat liéu loc lam ting dot ngdt dd duc ctia nude sau loc.

6. Co ché& hap phu (chemical adsorption)

- Lién két héa hoc;
- Tuong tac hda hoc.

7. Co ché& hap phu vat ly (Physical adsorption)
- Luc tinh dién;
- Luc dién dong;
- Luc Van der Waals.

Khi cdc hat ti€p xtic v6i bé mit ciia vat liéu loc hodc véi cdc hat khdc, thi mot trong nhitng co
ch€ nay hoic cd hai sé tham vao qu4 trinh giit hat cin & d6.

8. Co ché tao bong (flocculation)

C4c hat 16n ¢6 tdc do ling nhanh hon, khi va cham véi cdc hat nhé s& dinh két véi chiing va
tao thanh nhitng bong cin c6 kich thuGc 16n hon. Céc bong cdn nay sé€ bi tdch riéng theo mot
hoic nhiéu co ch€ di trinh bay t muc 1 dén 5.

TS: Nguyén Trung Viét 2-6
TS: Tran Thi My Diéu
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9. Sy ting trudng sinh hoc

Qud trinh ting trudng mang vi sinh vat trén bé mit cac hat vat liéu loc s& 1am gidm thé tich
ctia cdc 16 rdng va c6 thé 1am ting kha ning tdch loai cdc hat ciin theo cdc co ché nhu trén.

}Cd ché& loc cd hoc

Co ché loc ti€p
xtic ngAu nhién

Co ché'loc qua khe loc (straining)

Co ché ldng hodic nén cdn (sedimentation or inertial impaction)

TS: Nguyén Trung Viét 2-7
TS: Tran Thi My Diéu
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Co ché bi chdn (interception)

DD

Co ché dinh bam (adhesion)

NN

Co ché tao bong (flocculation,).

Co ch€ loc qua khe 13 c¢d ch& chii yéu trong qud trinh khi¥ c4c hat ciin 10 ling c6 trong nudc
thai sau khi qua bé ling dgt 2. Cic co ché khdc c6 tdc dung it hon. Trong thuc t€, viéc khit cic
hat cin nhé hon c6 thé x4y ra theo hai bu6c: (1) van chuyén cdc hat d&€n bé mit vat liéu loc
va (2) tdch hat cin theo mdt hodc nhiéu cd ché nhu trinh bay trén.

TS: Nguyén Trung Viét 2-8
TS: Tran Thi My Diéu
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2.2.4 PHAN LOAI HE THONG LQOC
Céc hé thong loc c6 thé duge phan loai theo:

- Phuong thitc van hanh: loc lién tuc va loc ban lién tuc;

- Hudng dong chdy trong qua trinh loc: ti trén xudng va tif duéi 1én;

- Loai vat liéu loc: mot 16p, hai 16p, ba 16p;

- Bong luc clia qud trinh loc: loc trong luc va loc dp luc;

- Phuong phép ria loc;

- Phuong phép ki€m sodt luu lugng: Ivu lugng khong ddi va luu lugng gidm dan.

2.2.5 CAC YEU TO ANH HUGNG PEN CHAT LUGNG VAN HANH THIET BI LOC

e Ddc tinh ctia nudc cdn loc: ndong dd cin 10 ling, kich thudc hat cin va sy phan bd kich
thuSe hat, ndong do bong cin va do nhét cla nudc.

- SSc-activated sludge, trickling filier = 6 — 30 mg/L

- SSmg/L =(2,3 - 2,4) x Turbidity (NTU)

- Hainhd =1-15 pum; hat 16n = 50 —150 um; mdt s hat 500 um.

- K&t qué phan tich mdc do phan bd cédc hat cho thay kich thudc ciia cdc hat nhd trung
binh tir 3 — 5 um, va hat 16n 80-90 pm;

- DO nhét dung dich can loc gidm thi hiéu suit loc ting.

e Dic tinh cuia vét liéu lpc: kich thudc hat vat liéu loc 4nh hudng dén ci t6n that dp luc khi
thiét bi chi chita nudc sach va trong qua trinh loc.

- N&u hat qué nhd, trd Ivc qué 16p vat lidu loc gia ting;
- Néu hat qué 16n, nhiéu hat nhd bi troi theo nudc ra ngoai.

e Van toc lpc. Pay 1a thong s6 quan trong vi né dnh hudng dén kich thudc clia thiét bi loc.
Van toc loc phu thudc vao ndong do bong ciin va kich thuée vat liéu loc.

e Cdc thong s6 héa hoc: pH va ion héa tri cao.
- Dién th€ bé miit ciia hat vat liéu loc phu thud vao pH. Vit liéu loc thudng dung la cat,

than,... thudng c6 dién thé bé mit Am véi gia tri pH tit 7 dén 9;
- Khi th& dién dong ting thi hiéu suat loc gidm.

2.2.6 AP LUC AM VA SU TAO THANH BOT KHI

TS: Nguyén Trung Viét 2-9
TS: Tran Thi My Diéu
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Su phin bd 4p luc trén toan bo chiéu cao clia bé loc phu thudc vio chiéu cao 16p nuéc bio vé

phia trén bé mit 16p vat liéu loc:

- Chiéu cao 16p nu6c bio vé 16n (d€n 1,4 m), bé loc van hanh véi 4p luc du;
- Chiéu cao 16p nu6c bio vé nhd ( < 0,4 m), bé loc van hanh véi 4p luc Am.

Nuéc trén bé mit vat liéu loc bdo hoa véi khong khi: P (khi + hoi nuéc) = P (khi quyén). Theo
chiéu cao cdt nudc bdo vé tir trén xudng, 4p luc cot nude ting din, con tdng dp lu khi van giit
nguyén. Ap luc nuéc bit dau gidm khi qua 16p vat liéu loc, con 4p luc khi vin giit nguyén néu
khong c¢6 qué trinh sinh héa nao xay ra trong 16p vat liéu loc. Nhu vay, dp luc cla khi sé 16n
hon dp luc clia nudc va hinh thanh dp luc 4m, nghia 1a tai d6 mao quan chita khi va khong c6

nudc qua nén tdn that 4p suat ting dot ngot, 1a két thic s6m qud trinh loc.

- Né&u cdc bot khi chi tao thinh mot viing ctia bé loc thi viing con lai sé& kéo cin ra khdi
bé cling védi nudc loc.
- Néu bot khi tich tu trong toan bd chiéu cao 16p vat liéu loc thi s& hinh thanh cdc dong
dan nuéc qua 16p vat liéu loc ma khong c6 hiéu qua cda qud trinh loc nudc;
- Néu céc bot khi dinh két v6i cdc hat vat liéu loc s& 1am gidm b6t ty trong clia ching,
kéo chiing ndi 1&n va trdi ra khéi bé loc cling véi nudc rita loc.
Khic phuc biing cdch gidm chiéu cao I6p vat liéu loc va ting chiéu cao 16p nudc

22.5 PHAN TICH QUA TRINH LOQC
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2.3 QUA TRINH TUYEN NOI (FLOTATION)
2.3.1 GIOI THIEU CHUNG

Quad trinh tuyén ndi 12 qué trinh phan tdch cdc hat rin hoic 16ng khéi pha 18ng dugc thuc hién
bing cdch cung cap cdc bot khi min vao pha 18ng. C4c bot khi dinh két v6i cdc hat khién cho
lyc diy clia bot khi k&t hdp vdi hat rin dd 16n d€ kéo cdc hat nay ndi 1én bé mit. Nhg d6 ma
cdc hat c6 ty trong 16n hon ty trong clia chat 18ng ciing ndi dugc.

Trong x{ Iy nuSc thdi, qué trinh tuyén ndi dudc 4p dung d€ xi 1y cdc chat 10 ling trong nudc
va c6 dic bun. Uu diém chinh qud trinh tuyén ndi so vdi qud trinh ling 13 kha ning tich loai
khd triét @€ cdc hat rat nhd va nhe, c6 kha ning ling chim trong mot khodng thdi gian ngin.
Trong x{ 1y nudc cip, qué trinh tuyén ndi dudc st dung k&t hgp vé6i qud trinh keo tu tao bong.

2.3.2 CAC PHUONG PHAP TUYEN NOI

Tuyén noi bing khi phdn tin (Dispersed Air Flotation). Phuong phip niy dugc thuc hién
bing céch théi tryc ti€p khi nén vao dung dich cin tuyén ndi, gy xdo tron dung dich, cin tiép
xtic v6i bo t khi va ti€p xic vdi nhau, dinh k&t va ndi 1én trén bé mit. Bot khi tao thanh trong
trudng hdp nay c6 kich thude tuong ddi 16n (0,1 — 1 mm).

Tuyén néi bing khi hoa tan (Dissolved Air Flotation — DAF). Trong cdc hé thdng DAF,
khong khi dudc hoa tan vao nudc & 4p sudt tir 2 - 4 atm cho dén khi dat trang thdi bdo hoa, sau
d6 nhd sy gidn 4p dot ngdt dén 4p suit khi quyén, tao thanh cédc bot khi c6 dudng kinh tir 20-
100 um. Qud4 trinh tuyén ndi dang nay con dudc goi 12 qu4 trinh tuyén ndi bing phuong phip
gian 4p va dugc chia lam ba loai:

- Phuong phdp toan dong. Trong phudng phdp nay toan bd nuéc bao hoa khong khi dugc
gidn 4p. Nhudc diém clia phuong phdp nay 13 1am ph4 v& bong keo tu.

- Phuong phdp mot phdn ciia dong. Trong phudng phdp nay, mot phan nuéc thd dugc ting
4p bing cdch thdi khi vao va sau dé dugc gidn 4p bing cdch tron déu v6i mot phan nudc
thd chua bdo hoa khi. Phuong phdp nay han ché sy phd v& bong ciin clia qué trinh keo tu
so v6i phuong phdp toan dong.

- Phuwong phdp hoi luu. Trong phuong phdp ndy, mot phan nuSe tao ra sau qué trinh tuyén
ndi s& dugc ting dp bing cach thdi khi vao va tron v6i dong nudc tho. Phuong phdp nay
rat thong dung do don gidn va dat két qua tot.

TS: Nguyén Trung Viét 2-11
TS: Tran Thi My Diéu
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Tuyén néi chdn khong (Vacuum Flotation). Du6i 4p suit thudng, dung dich can tuyén ndi
dugc bio hoa khong khi. Khi tao chan khong trong thiét bi kin, khi thodt ra dudi dang bot khi
nhd, k&t dinh véi cin va ndi 1én bé mit. Hé thong nay it dugc sit dung vi khé van hanh trong
thuc t€.

Trong cdc qué trinh trén, khong khi dudc st dung 1am tdc nhin tuyén ndi. Trong mot s&
trudng hop, cdc héa chit phu gia dudc thém vao dé ting hiéu qué tuyén ndi. Cdc héa chat nay
c6 tac dung tao ra bé mit hodc ciu tric c6 thé dé dang két dinh hoic hap thu cdc bot khi. Cic
hdp chdt vo co thudng diing nhu mudi nhom va mudi sit, silit hoat tinh ¢6 thé sit dung dé két
hop cdc hat v6i nhau va do d6 tao ra mot ciu tric dé dang két dinh véi cdc bot khi. Nhiéu hgp
chat hitu co cao phan ti¥ cling dudc sit dung d€ thay d6i ban chat cia mit phan cdch 16ng - khi
hoic 18ng — rin.

2.3.3 CO SG CUA QUA TRINH

Luong khong khi nén vao dung dich can tuyén ndi tuan theo dinh luat Henry-Dalton:

Trong do6:

- C;la ndng dd cia khi i trong nudc;
- K a hiing s6 Henry;
- P;1a 4p suat riéng phan cia khi i.

O nhiét do khong déi, luong khi hoda tan vao nudc ty 1é thudn véi 4p suat riéng phan cla khi.
Khi 4p suat cang ting kich thudc bot khi cang nhd. Khi 4p suat khodng 5 bar, kich thudc bot
khi < 10 pm.

Khi thi€t k&€ hé thong DAF, cin bdo didm ty 1& giita lugng khi cung c4p va lugng chat rin c6
trong dung dich can xit ly:

A _ Kg/ngay, khong khi cin cung cAp

S Kg/ngay lugng chat rin trong nudc thai
Ty 1& nay thay ddi theo loai chat 16 Iitng c6 trong dung dich cin phan tdch va thudng dugc xic
dinh bang thuc nghiém:

A 1,3 s,(fP — 1)
S S

Trong do,
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-s, :d6 hoa tan ctia khong khi (mL/L);

-f  :phan khi hoa tan & 4p suat P, thudng f = 0,5;
-P  :4p sudt (atm);

-S.  :nodng do chatrin (mg/L);

- 1,3 : Khoi lugng riéng ctia khong khi (1,3 mg/mL)

Trong trudng hdp c6 tuan hoan dong tao 4p:

A 13s5(fP-1R

S S:Q

Trong doé:

-R  :Dong tuin hoan (m*/ngay);
-Q :Luu luong nudc thai (m*/ngay).
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