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1 KIEM SOAT O NHIEM NUGC

1.1 GIAM THIEU NUGC THAI

Giam thi€u nudc thai trong quy trinh sin xud't cé y nghia rat quan trong vi mang lai 1gi
nhuin cho don vi sdn xu't. C6 nhiéu c4ch gidm lugng nuSc thai:

1. Nghién cttu va dp dung cdc quy trinh cong nghé khong c6 nudc thai.

2. Hoan thi€n cdc qud trinh hi€n c6.

3. Nghién cttu va 4p dung cdc thi€t bi hién dai.

4. Ap dung thi€t bi 1am nguoi biing khong khi.

5. S dung lai nudc thdi sau x{ 1i trong hé thong nu6c tuan hoan va nudc khép

kin.
Con dudng trién vong nhit d€ gidm nhu cau nudc sach, d6 12 thi€t 1ap cdc hé thong
cap nudc tuan hoan va khép kin.
1.1.1  He théng cap nudc tuan hoan

SO d6 c4p nuSc tudn hoan dudc trinh bay trén hinh sau. Trong cidp nudc tudn hoan,
can thi€t phdi lam sach nudc thdi, 1aAm nguodi nuSc tuan hodn va st dung lai nudc thai.

SAN XUAT  |<—

A

| XU Lf |
SAN XUAT
—’| L_

A 4

| LAM NGUOI I_

Hinh 1. So db cAp nudc tuan hoan

«—— Nudc bd sung

Ung dung cdp nudc tudn hoan cho phép gidm 10 - 50 14n nhu ciu nuéc ty nhién . Vi
du, d€ ch& bi€n 1 tdn cao su trong san xuit cii (cAp nudc truc ti€p) yéu cu 2.100m’ nudc,
con khi c&p nudc tudn hoan chi cin 165m”.

Nudc tudn hoan chii y&u dugc st dung trong cic thi€t bi truyén nhiét dé gidi nhiét.

Phan 16n nu6c bi mat di do bay hoi va cudn theo khi. Ngoai ra, né c6 thé bi 6 nhiém
do cdc sy c6 va dd kin cla thi€t bi khong tuyét doi.

Ti 1& phan thit thodt nudc nhu sau: do bay hoi khodng 2,5%; do cudn theo khi 0,3-
0,5%; thai ra 6-10%; tdng cdc that thodt khic 1%. Ludng nudc that thodt nay can dudc b
sung lién tuc bing nudc sach hoidc nudc sau khi xit 1i.

Ludng nudc thdi ra 6-10% can thi€t dé gidi quyét 16p cin bao phi thi€t bi, tinh dn
mon va sy phét tri€n vi sinh trong nudc tuan hoan.

Céc yéu ciu d6i v6i chit lugng nude bs sung trong hé thong nudc lam lanh tuan hoan
dugc dua ra trong bang sau.
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Bang 1. Cic yéu ciu chi't lugng nuée d€ bd sung vao hé théng cAp nude tuin
hoan trong cong nghiép héa hoc

Chi s6 Nudc tudn hoan | Nudc bd sung

Thai 8% Khong thai
bo ciing duong luong, g/m3
Cacbonat 2,5 2 0,9
Co dinh 5 4 1,9
Tdng ham lugng mudi 1200 900 445
Do oxi héa permanganat, g/m’ 8-15 11,8-12,8 3-5,7
Nhu cdu oxi héa hoc, g/m’ 70 55 26
Clorua, g/m’ 300 237 112
Sunfat, g/m’ 350-500 277-395 119-187
Photpho va nito (t6ng), g/m’ 3 2,4 1,1
Hatlo léng, g/m’ 30 23,6 11,2
Dau va chit tao nhwa, g/m’ 0,3 0,25 0,1

1.1.2  Heé thong nuéc khép kin

Khuynh huéng co bdn gidm lugng nudc thdi va khong ch€ 6 nhiém cdc ngudn nuée 1a
xay dung hé thong cap nude khép kin.

Hé thong cap nudc khép kin dude hi€u 1a hé thdng ma trong d6 nudc dugc st dung
nhiéu 1an trong sdn xuat, khong x& Ii hodc dugc xi 1i, khong hinh thanh va khong thai
nudc ra ngudn ti€p nhan.

Hé thong nu6c khép kin clia toan bd khu cong nghiép dugc hi€u 12 hé thdng bao gdbm
viéc st dung nudc mat, nudc thai cong nghi€p va sinh hoat sau x{ 1i cho cdc xi nghiép
cong nghép, dé€ tudi dong rudng, hoa mau, dé tudi ritng, d€ gilt muc nudc 6n dinh trong
cdc ngudn nudc, loai trir sy tao thanh nuc thai va khong thai nude bAn vao ngudn.

Nudc sach bd sung cho hé thdng cip nudc khép kin cho phép trong trudng hop néu
nudc sau khi xt 1i khong dd d€ bu dip lugng that thodt hodc trudng hdp nudc thdi duge xi
1i khong thda mén cdc yéu cau cong nghé va vé sinh. Nudc sach chi tiéu hao cho muc dich
udng va sinh hoat.

Can thi€t phdi thanh 1ap hé thong cAp nudc sdn xuat khép kin do: nudc quy hi€m, vu
th& vé kinh t& so vdi viéc st Ii nu6c thai dat cdc yéu cau cho phép thai. Vi vay, td chifc he
thong khép kin hop Ii, khi chi phi cho viéc phuc hdi nu6c va cdc chdt thdi ché bién ching
thanh sdn phim hang héa hay nguyén liéu thit caAp thap hon tdng chi phi cho viéc x{ 1i va
lam sach nu6c dén cdc chi tiéu cho phép thdi.

Hé thong nudc khép kin phdi ddm bdo st dung hdp li nudc trong tit cd cdc qué trinh
cong nghé, thu hdi t8i da cdc chit trong nudc thdi, gidm b6t chi phi phi diu tu va chi phi
hoat dong, cdc diéu kién vé sinh cho ngudi lao dong.
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1.2 TONG QUAN CAC PHUGNG PHAP XU LY NUGC
Cédc ndi dung nghién cdu

e Nguyén tic, khdi niém, ban chat, cic phdn ting

e Thiétbi

e Anh hudng

e Apdung

e Thong s8 ki€m sodt

1.2.1  Cac phudng phap xii ly chat 6 nhiém trong nuéc

Pé xay dung hé thdng khép kin, nuc thdi phdi dugc lam sach bing phuong phip co
hoc, héa hoc, héa Ii, sinh hoc va nhiét d&én chat lugng cin thiét, ty theo yéu cau. Phin
loai phuong phdp xt 1i 6 nhiém nitoc dudc tdng hgp trong sd dd sau.

| Xt Ii tap huyén phii va nhii tuong | | Xt li tap hoa tan |
X 1i tap chdt thd | |X{ 1i tap chat min| | Tiéu huy tap chat Xt 1i tap chat X 1i tap cha't )
S LhA N - X 1i khi
tan va khong tan vo o hitu co
. A, C6 dac . 0.
- Lang — Dongtu 1 Tiéu hiy ] r{ T4isinh r{ Phan huy — Thoi khi
Bom xudng Trao d6i ion o . )
| Loc — Keotu - L — M Trichli M Hoba sinh —{ Dunnéng
giéng
— Tuyénndi | (H Po —  Ccho - Locnguge | H chungeat | H 9¥M* | L pean
uyén ndi (;f):gj_tu on 0C ngugc ng cA pha I6ng 6a hoc
| | Ldngtrong | | | Tuyénndi | | Bom xudng | | biénthdm | [ Hio oh || Oxihéa
cin 1d ling dién ddy bién tich dp phu pha hai
| | Locva | | Tieuhuy | | Bong bing | | Locnguge | || Oxihéa
li thim biing nhiét va siéu loc
Héa hoc | | Oxi héa
biic xa
Oxi héa
dién héa

Hinh 2. Phéan loai phuong phap xit li nuée thai cong nghiép

Cac phuong phdp néu trén dugc chia ra tdi sinh va phan huy. Phudng phdp tdi sinh
bao gdm viéc thu hdi va ché bién ti€p tuc cdc chd't c6 gid tri. Trong phucng phdp phan
huy, cdc chit & nhiém chiu sy phan huy bing oxi héa hoic khir. Sdn ph&m phin huy dudc
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loai ra khdi & dang khi hodc cin. Viéc chon phuong phdp lam sach va thi€t k€ hé thdng
phu thudc cdc y&u to:

1. Céc yéu cau vé cong nghé va vé sinh clia nudc.
2. S6 lugng nu6c thai.

3. Cé4c diéu kién clia nha mdy vé nhiét lugng va vat chat (hdi, nhién liéu, khong khi
nén, dién ning, tic chat, chd't hip thu) cling nhu dién tich cin thi€t cho hé thdng x{ 1.

4. Hiéu qua xu Ii.
1.2.2  Phan loai theo ban chat ciia phuong phap lam sach nuéc
e Phudng phép vatly (cd hoc)
biéu hoa
X4ao tron
Chin rac,
Loc qua
Ling cin
Ly tim

Ep tdch nuéc

V V V V V VYV VYV V

St dung bic xa t& ngoai, séng si€u am,
e Phudng phdp hod 1y

Keo tu va dong tu

Tuyén ndi

Loc mang, Loc ngudc, thim loc

Hap phy

Trao d6i ion

Céc phuong phap dién

V V. V V V V VY

Céac phuong phdp nhiét
e Phudng phédp hod hoc
Trung hoa

K&t tha

Oxy hod khu

Khir tring bing hod chat

vV V V V V

Oxy hod nhiét

e Phudng phép sinh hoc,
> Phan hiy hi€u khi

= Bun hoat tinh
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= Loc sinh hoc

= Thong khi

= Mudng oxy hod
» Phin hdy ky khi

= On dinh

= MEé tan hoa

1.2.3  Cac giai doan xi ly nuéc

Tién xtt 1y va x{ 1y bac 1 (so cAp, sd bd): gdm cédc cdng trinh thu gom tir song chin rdc
dan sau cong trinh ling bac 1. Giai doan nay khif cdc vat rin ndi c6 kich thudc 16n va
tap chat c6 thé ling dé bio vé bom va dudng dng.

> Ti€p nhan nudc
> On dinh luvu lugng va ndng do
» Chinréc
>

Tach hat 16 ltrng
* Ling

= Loc

= Lytim

> Tuyén ndi
» Trung hoa

X 1y bac hai (tht cAp): nhim xi Iy chit hoa tan va chat keo biing phuong phdp ho4
1y, va hiu hét cdc chat hitu cd hoa tan c¢6 thé phan hly sinh hoc bing phuong phép
sinh hoc.

» Keo tu, dong tu

> Xt 1y chat hitu ¢d phan hiy sinh hoc

> Xit Iy bun

Xt 1y bac cao (bac ba): nhim muc dich xtt 1y cdc chat dinh dudng, chit hoa tan con lai
» Viloc, tda hod hoc, thim thau, trao ddi ion...

> X&ly N, P

» Khit mui vi

» Kht tring

Thai bd chat thdi cudi cling: gdm cdc cong trinh thdi nu6c vao ngudn.
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1.3 PHUONG PHAP VAT Li (CO HQC) — PHYSICAL TREATMENT

Phuong phdp vat 1y dugce ding d€ loai chii y&u la cdc tap chat khong tan ra khdi nudc.
1.3.1 Tiép nhan

H& thu nudc hay ngin ti€p nhan 1 cong trinh d6n nhian nudc thai, tao diéu kién cho
céc cong trinh phia sau hoat dong 6n dinh va ddm bao ché do tu chdy.
1.3.2 Piéu hoa - equalization

Nudc thdi cong nghiép c6 Iuu lugng, thanh phan, tinh chit rit da dang, phu thudc vao
cong nghé sin xuit, khong déu trong ngay dém va cic thdi di€m trong nim. Sy dao dong
luu Iugng va ndng dd chat & nhiém trong nuSc thii dnh hudng d&€n ché€ @6 van hanh hé
thdng x{ 1y, tdn kém trong xay dung va quén 1y hé thong.

Phin loai theo chiic ning, ngudi ta chia bé diéu hoa thanh hai loai:

e Diéuhoa luu lugng. Yéu cau dit gin ndi tao ra nu6c thai.

e Bé& diéu hoa ndng @6, néu luu lugng nhd, c6 thé dit trong pham vi tram xi 1y, ngay sau
bé ling. N&u luu lugng 16n, bé didu hoa ndng do dic trude bé ling trong diy chuyén
xu 1y.

Phan loai theo nguyén tic chuyén dong ctia dong nudc:

e DAy ly tudng: ndng dd ddng déu trén tirng mit cit ngang clia dong chy.

e Tron Iy tudng: ndng dd ddng déu trén toan by thé tich cda bé tai tirng thdi di€m. Qud
trinh x40 tron thuc hién cudng birc hodc ty nhién.

1.3.3 Xao tron — mixing

Tron 1a phuong phdp lam déng déu ndng d6 trong troan bd thé tich nudc. Cic bién
phdp xdo tron dudc phan loai theo ban chat nhu sau:

e Tron thuy lyc: sy tron dién ra do sy thay d6i huéng chuyén dong va van téc dong nudc.
Ché& do chdy tao dong xody rdi khi ting dung k&t cAu tao budc nhdy thiy luc trén kénh
hé, 6ng ventury, trong dudng dng, bom.

e Xdo tron biing cd khi d€ tao dong chdy xody rdi: cinh khudy va dong cd.

e Khi dong luc: suc khi. Phuong phap nay tng dung trong kénh thdong khi khi tng dung
x{r 1y hi€u khi. Hai y&u t6 quan trong nhat 12 bo phan phun khi.

e Xdo tron tinh: trong cong trinh tron khdng c6 co cAu chuyén dong. Tiéu hao ning
lugng dong chdy trong cong trinh chinh la ning lugng qud trinh xdo tron.

Miic d6 khudy tron dugc xdc dinh dua vao thong s& ning lugng khud'y tron.
1.3.4 Loc qua - screening

Loc qua la cdng doan tdch tap chat tho trong nudc.
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1.3.4.1 Song chdn rdc — bar rack

Cong trinh nay c6 tdc dung thu vét cdc tap chat rin kich thudc 16n. Song chin dugc
dit trudc cdc cong trinh 1am sach, hoic c¢6 thé dit ngay miéng x4 & cdc phan xudng khi
nudc thai sdn xud't chita tap chat thd hodc dang sgi.

1.3.4.2 Lugiloc, rdy - screen

Tru6c khi cho nudc vao hé théng xi i, ngudi ta dung 1u6i hodc ray d€ tach cic tap
chat tho, dic biét cAn thi€t khi thu hdi chit quy trong dong nu6c thai.

Lué6i dugc ch€ tao tir cdc thanh kim loai va dugc dit trén dudng chdy clia nudc thai
dudi géc 60-75°. Tap chi't 16n bi giff lai trén 1u6i va dugc 14y ra bing mdy cao. Chiéu rong
cédc khe cla Iu6i bang 16-19 mm van tdc nude giita cdc thanh kim loai biang 0,8-1m/s.

Pé€ tich cic chat 10 1itng nhé hon ngudi ta tng dung riy. Ry c6 thé c6 hai dang: trong
va dia. Ray dang trong c6 16 0,5-1mm. Khi tréng quay, nudc sé& dugc loc qua bé mit clia
né. Tap chit dugc giit lai va dugc rira bing nudc rdi chdy vao ranh chita.

1.3.4.3 Co céu thu rdc

MECHANICAL BAR SCREENS

4 YHU

TTAl

LYN INFLUENT > | REgundiin
QD Sl

Hinh 3. Cod ciuloc va thu ric

1.3.5 Ling tu — sedimentation

Pudc dung d€ 1ing cdc tap phin tin thd ra khdi nudc thdi. Ling dién ra dudi tic dung
ctia trong luc. D€ ling ngudi ta sit dung bé 1ing cdt, b€ ling va bé ling trong.

Van toc 1dng ty do clia hat cdu dugc tinh theo cong thiic Stoke trong trudng hgp ling
trong moi trudng ding yén.

e Trong qud trinh ling gidn doan — discrete particle settling, cdc hat I lng phan bd
khong déu theo chiéu cao 16p nudc thdi. Qua mdt khodng thdi gian nao d6, khi bit dau
ling trong, phan trén cda thi€t bi 1ing xui't hién 16p nudc trong. Cang xudng ddy nong
do cha't 1o litng cang cao va ngay tai ddy 16p cin dugc tao thanh. Theo thdi gian, chiéu
cao 16p nuSc trong va 16p cin ting 1én. Sau mot khodng thdi gian xdc dinh, trong thi&t
bi 1dng chi con hai 16p nudc trong va 16p cin. Néu cin khong dugc 1dy ra s€ bi ép va
chiéu cao 16p cin bi gidm.

e Trong ling lién tuc ciing c6 cdc viing nhu vy nhung chiéu cao ciia chiing khong thay
ddi trong sudt qud trinh.
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1.3.5.1 Bé ldng cdt - sand settling

Pudc diing dé€ loai s6 bo chdt bAn khodng va hitu co (0,2-0,25mm) ra khdi nudc thai.
Bé€ ling cdt ngang 13 hd chita c6 ti€t dién nganh 14 tam gidc hodc hinh thang. Chiéu sau bé
ling cédt 0,25-1m. Van tdc chuyén dong cla nudc khong qua 0,3m/s. BE ling cit doc c6
dang hinh chif nhat tron, trong d6 nudc chuyén dong theo dong tir dusi 1én véi van tdc
0,05m/s.

1.3.5.2 Bé ldng ngang — horisonal clarifier

Bé ling ngang 12 hd chira hinh chit nhat, c6 hai hay nhiéu ngin hoat dong ddng thdi.
Nudc chuyén dong tir ddu nay dén diu kia clia bé.

Chiéu siu ctia bé ling H=1,5-4m, chiéu dai L=(8-12)xH, chiéu rong B=3-6m. B& ling
ngang dugc Gng dung khi lvu lugng nude thai 16n hon 15.000m’*/ngay dém. Hiéu qua bé
1£ng 12 60%.

Trong bé 1ing mdt hat rin chuyén ddng theo dong nudc c6 van tdc v va dudi tic dung
ctia trong lyc chuyén dong xudng dudi véi van tdc . Nhu vy, trong bé 1ing chi kip ling
nhitng hat ndo ma qui dao cla chiing cit ngang ddy bé trong pham vi chiéu dai cta né.
Van tdc chuyén dong ctia nudc trong bé 1ing khong 16n hon 0,01m/s. Thdi gian ling tir 1
dén 3 gid.

ECUM TO

SLUDGE STORAGE
TANK

SLUDGE TG
SLUDGE STORAGE
TNk FJTLET BAFFLE
TRAVELLIMNG
SCRAFER

FLOATING |'|I ADJUSTABLE
SURFACE |

INLET BAEFLE | WEIR FLATE
, SH IMME R, / /
(O] f\ (O] b, i

“ - % OUTLET
| -

K=

INLET

SLUDGE -
HOPPER EEMf? EED

FIG.5 TYPICAL LONGITUDINAL SECTION OF
RECTANGULAR SEDIMENTATION TANK

Hinh4. B¢& ling ngang
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1.3.5.3 Bé lidng ditng — vertical clarifier

B€ ling ditng 12 bé chita hinh tru (hoic ti€t dién vuong) c6 ddy chép. Nudce thai dugc
cho vao theo dng trung tim. Sau d6, nudc chdy tir dudi 1én trén vao cdc ranh chdy tran.
Nhu vdy, qué trinh 1ing cin dién ra trong dong di 1én, van tdc nuSc 12 0,5-0,6m/s. Chiéu
cao ving ling 4-5m. M&i hat chuyén dong theo nudc 1én trén v6i van téc v va dudi tic
dung ciia trong lyc hat chuyén dong xudng dusi v6i van téc o. NEu w>v, hat sé& ling
nhanh; n€u w<v, hat bi nudc cudn 1én trén. Hiéu qui ling ciia bé ling ding thap hon bé
ling ngang khodang 10-20%.

1.3.5.4 Bé ldng huéng kinh — radical clarifier

Theo mit chi€u, bé ling huéng tim 1a bé chita tron. Nudc trong d6 chuyén dong tir
tAm ra vanh dai. Van t6c nu6c nhd nhit 1a & vanh dai. Loai b€ 1ing nay dudc tng dung
cho luu lugng nude thai 16n hon 20.000m’/ngay dén. Chiéu siu phin chdy cta bé 1,5-5m,
con ti 1& dudng kinh trén chiéu siu tir 6-30. Ngudi ta sit dung bé c6 dudng kinh 16-60m.
Hiéu qua ldng 12 60%.

Hiéu qua ling c6 thé ning cao dudc bing cich ting van toc ling nhd chi't keo tru va
dong tu hoic gidm do nhdt clia nudc thdi bing cdch dun néng. Ngoai ra cén c6 thé ting
dién tich ling va ti€n hanh qué trinh ling trong 16p nuéc mdng. Khi chiéu sau nhd qud
trinh 1ing dién ra trong thdi gian ngidn (4-10 phiit) nén cho phép gidm kich thuéc bé ling.
Qué trinh ling nhanh nay dugc thyc hién trong bé ling dang 6ng hodc tAm chin (hinh
9.1c). Pudng kinh 6ng 25-50mm va chiéu dai 0,6-1m. Cdc 6ng c6 thé dit nghiéng mot géc
nhé dén 5° hoic 16n 45-60°.

Thiét bi ling dang 6ng vdi géc nghiéng nhd hoat dong gidn doan. Trudc tién ti€n
hanh qud trinh ling, sau d6 ti€n hanh rira cin khéi 6ng. PE qud trinh thuin 1di can phai
phan phdi déu nu6c cho cdc va thyc hién ché dd chdy ting. Cdc thi€t bi ki€u nay dugc st
dung khi ndng do tap 1o ling khong 16n va luu lugng 100-10.000m’/ngay dém. Tai trong
thuy luc cla thi€t bj 1ing 12 6-10m’/h trén 1m? dién tich cit ngang ciia 6ng. Hiéu qui xi li
80-85%.

Trong thiét bi ling dang 6ng v6i géc nghiéng 16n, nude chdy tir dudi 1én trén, cOn cin
truot luén tuc theo dng xudng khong gian chifa cin. Su tich cin dién ra lién tuc nén
khong can rita 6ng. Tai trong thuy lyc cia thi€t bi nay tir 2,4 d€n 7,2m’/h trén 1m?® tiét
dién dng.
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PR =====

[

PRIMARY CLARIFIER

Separates heavy particles (sludge) and light
particles (scum) before biological treatment

Clarified sewage flows

pEREEREY gy .
S e— — A .... over weirs into trough

: Skimmers push scum

and grease into basin
for removal to Digesters

/

Effluent flows to
Biotowers

Rake Arm pushes sludge
into collection basin

% Sludge is sent to Thickeners,
* then to Digesters for methane

production and stabilization,

v then to farm lands for use on

appraved crops

Pre-treated sewagé
enters from Headworks

Hinh 5. B& ling huéng kinh

1.3.5.5 Bé ldng dang bdng- plate settler

J bén trong bé ling dang bang c6 cdc bang dit nghiéng va song song v6i nhau. Nudc
chuyén dong giita cic bang, con cin trugt xudng dudi vao binh chita.

Ch& do chay trong bé ling c6 thé ciing chiéu (huéng chuyén dong clia nuSc va cin
ciing nhau), ngugc chiu (nuéc va cin chuyén dong ngudc nhau) va giao nhau (nuSc
chuyén dong thing géc vdi huéng chuyén dong ciia cin). PhS bi€n nhat 13 thi€t bi ling
ngudc chiéu.
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Hinh 6. Thiét bj liing dang bang

1 2 3 2 3
Nt th SN\

Nudc sach Nudc thdi
1—>

Nudc sach

a
Nudc thai 5 —1 2
Cin /_
—] /
¢ g
Nudc rita Nugc thii Nudc sach
Nudc thdi _ 1
— Nué6c sach —N\_\ZF\—
5° EAVAYAY
{ ~ - ~ 3
Cin d Cin e

Hinh 7. Céc dang b€ ling

a. Nim: 1- clta vao; 2- budng ling; 3- clra ra; 4- budng chita cin. b. Ptng: 1- than; 2-
ong trung tAm; 3- rinh nudc; 4- ddy chép. c. Hu6ng tim: 1- than; 2- rinh nudc; 3- co cau
phan phoi; 4- budng 8n dinh; 5- cho. d. Dang 6ng. e. Dang bing nghiéng: 1- than; 2- cic
bang; 3- budng chita cin.
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1.3.5.6 Bé ltfng trong

B€ ling trong dudc st dung d€ 1am sach ty nhién va dé 1am trong so bd nudc thii
cong nghiép. Ngudi ta thudng st dung bé ling trong véi 16p cin 1o ling ma ngudi ta cho
nudc v6i chi't dong tu di qua do.

SJ db nguyén li clia b€ ling trong dugc trinh bay trén hinh sau. nudc v6i chat 1am
dong tu dudc cho vao phin dudi bé ling. C4c bong chi't dong tu va cdc hat 10 ling dudgc
hap phu bdi cdc ching dugc ning 1én, nhd dong nuc chdy 1én (mit cit LI). I6p cin Io
Itng hinh thanh trén mit cdt nay va qua 16p d6 nude dudce loc. Khi d6 cdc hat 16 lirng bam
dinh vao cdc bdong dong tu. Cin dugc tdch ra trong thi€t bi ép cin, con nuéc trong qua
rinh chdy tran dudc dua dén cdc cong doan xit 1i ti€p theo.

2—\
j<— Nudc sach

Hinh 8. B& ling trong

Cin

1- phan ling trong; 2- rinh nudc; 3- phan ling cén. Nude thii

1.3.6  Ling két hgp tach tap chat ndi

Qud trinh ling ciing dugc &ng dung dé€ 1am sach nudc khdi dau, md, nhya... Loai cic
tap chit ndi tuong ty nhu 1ing chi't rdn, chi khdc 1a khdi lugng riéng hat ndi nhé hon khéi
lugng ri€ng clia nudc.

Sd @ bé tich dau dugc trinh bay trén. Van toc chuyén dong cla nudc trong bé thay
ddi trong khodng 0,005-0,01m/s. PSi vdi cdc hat diu dudng kinh 80-100um van tdc ndi 1a
1-4m/s, chiéu sdu cla nudc 12 1,2-1,5m, thdi gian 1ing khong nhd hon 2gid. Khi d6, 96-
98% dAu ndi lén.

Nudc thdi

| Nuéc sach

A

1/

Hinh 9. Bé& tich diu

a- nim: 1- than b€ tich diu; 2- mdy nang thuy luc; 3- 16p diu; 4- ong thoit dau; 5-
vach ngin diu; 6- cao; 7- bé chita cin. b- 16p mdng: 1- dng thdo nudc sach; 2- Gng thoat
dau; 3- vach ngin; 4- tim nhua x8p; 5- 16p ddu; 6- dng nhiap nudc thdi; 7- bd phan gdm
cdc tAm dgn song; 8- cin.
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Ngoai ra, con cé thi€t bi tich diu bdng mdng. Loai thi€t bi nay hoan thién hon, c6
kich thudc nhd hon va kinh t€ hon. Khodng cédch giita cdc bing la 50mm, géc nghiéng 45°,
thdi gian Ivu clia nu6c thdi trong viing ling 2-4 phiit, chiéu day cda diu ndi 0,1m, ndng do
dau con lai trong nu6c thdila 100mg/1.

Nudc thdi cda nha mdy sdn xuit diu dn, ch& bién thit, cdc nha in tip thé chita md
ciing dugc xt li trong thi€t bi tuong tu. P& ting hiéu qui tich md, ngudi ta 4p dung céc
thi€t bi thong khi.

Van tdc ndi cda hat phu thudc kich thudc clia né, khdi lugng riéng va do nhét. Tinh
todn van toc ndi duwa vao ch€ do thiy dong (Re), ban chit clia hat.
1.3.7 Ly tam - centrifuge

Luu chit chuyén dong theo vong xody tao ra luc ly tim lam pha rin tach ra khéi dong
nuéc hay pha 18ng tach khéi chdt rin. Xyclon thuy lvc 1a dang thi€t bi tiéu biéu tng dung
nguyén tic tich tap chi't cd hoc bing luc ly tim. Nguyén tic nay con ing dung trong thiét
bi tdch nudc trong xu 1y bun.

Ling cdc hat 1o Iitng duéi tdc dung clia lyc li tAim dugc ti€n hanh trong xiclon nudc va
méy li tam.
1.3.7.1 Xiclon nuéc

Xiclon nuéc c6 k&t cau don gidn, gon, van hanh dé dang, ning suit cao va gid khong

o e saen ) N
3
Nudc thii

"‘> Nuéc sach ¥4

>

= 21— @] |Nuse mii

1J
Cin Cin

a b /—3 4
Nudc thai "

2
A JI; JlD: Nudce sach \I'T

Nudc sach H

* Nudc thai

Hinh 10. Xiclon nuéc

a. ki€u cot 4p. b. c6 6ng tru bén trong va tAim chin: 1- than; 2- 6ng tru trong; 3- rinh
vanh dai; 4- tim chdn. c. cum xiclon nu6c ki€u cot 4p. d. xiclon uSt nhiéu ting: 1- tAim
chin; 2- rinh nudc; 3- tAm chdy tran; 4- phéu thu dau; 5- rinh phan phdi; 6- khe thodt cin.
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Khi nudc chuyén dong quay trong xiclon nu6c, cic hat trong nudc hciu tic dung cia
lyc li tAm, lam ching ving ra thanh, lyc trong trudng, lyc quin tinh va lyc can cia dong
chuyén dong.

Van tdc chuyén dong clia hat trong chit 1dng dudi tic dung clia luc li tim phu thudc
dudng kinh cia né, hiéu khdi lugng riéng Ap gilta nu6c va hat, dd nhét p va khoi lugng
riéng p clia nudc thdi va gia toc clia trudng li tim 1.

Hiéu qué cda xiclon nu6c vao khodng 70%. Khi gidm d6 nhét clia nu6c thai van tdc
ling cla hat trong trudng luc li tAm ting. Khi ting khdi lugng riéng nudc thdi, hiéu khoi
lugng riéng gidm doi véi hat ning, do d6 lam gidm toc dd ling clia nd; con ddi véi hat
nhe hon - van tdc ting.

1.3.7.2 Mayli tim

D& loai cin ra khdi nudc thii c6 thé tng dung mdy li tAim ling va thi€t bi li tAm loc.

Loc li tAm dugc thuc hién bdi sy quay huyén phu trong tréng vanh khin, dugc boc
dudi 16p vai loc. Cidn & lai bén thanh trong va dudc 14y ra bing tay hoidc dao. Loai nay
hiéu qua nh4t khi can thu sin pham vdi @6 4m thap nhat va yéu ciu rira cin.

So dd xir li nude thdi bing mdy li tim dugc trinh bay trén hinh sau. nudc thii dau tién
dudc loai cin bing 1u6i, sau d6 cdt trong xiclon nuéc. Cin sau khi nén trong thiét bi ling
dugc tich ra khoi nude trong may li tim.

1 2

Nudc thai

/ 7
/

Nudc sach
—»

Can

-

Hinh 11. S¢ dé xi¥ li nuéc thai bing mdy li tim

1- luéi; 2- Xiclon nudc; 3- bé ling; 4- bé chda; 5- bom bun; 6- mdy li tAm; 7- bé chia
1.3.8 Ep cdn — compression

So v6i mdy li tim, thi€t bi ép cin c6 cdc vu diém sau: khdong c6 phin chuyén dong
nhanh, d 4m cda cin thip, ché tao don gidn va lam viéc lién tuc. Nhugc di€m 1a pha rin
bi cudn theo nudc nhiéu khi ndng @6 clia né nhd va hat phan tin cao (nhd hon 100um) va
khong thé rita cin trong thiét bi.
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Hinh 12. S¢ dd ép cin

1.3.9  SG dung bic xa tif ngoai, song siéu am...

Phuong phdp khir tring ng dung cdc dang ning lugng vt ly gdm dnh sdng mit trdi,
tia tir ngoai (UV), séng siéu Am.
1.4 XU LY BANG PHUONG PHAP HOA LY

Céc phuong phap héa li dugc 4p dung dé xi li nuc thdi 1a dong tu, keo tu, hap phu,
trao ddi ion, trich li, chung cat, ¢ dic, loc ngugc va siéu loc, két tinh, nhd hap... Cic

phuong phdp nay duge tng dung d€ loai ra khéi nu6c thdi cdc hat 10 litng phan tdn (rin va
16ng), cac khi tan, cdc chit vd co va hitu c¢o hoa tan.

Viéc ting dung cdc phuong phap héa li @€ xit 1i nu6c thai so vdi phudng phap sinh hoc
¢6 cdc uu diém sau:

1. Co6 kha ning loai cdc chdt doc hitu cd khdng bi oxi héa sinh hoc.
Hiéu qua x1 1i cao hon va &n dinh hon.

Kich thuéc hé thong xi 1i nhd hon.

Do nhay d6i vdi su thay ddi tdi trong thap hon.

C6 thé ty dong héa hoan toan.

bong hoc clia cdc qua trinh héa 1i da dugc nghién cdu sdu hon.

Phuong phap héa 1i khong cin theo ddi cdc hoat dong clia sinh vat.

®©® N ok »D

C6 thé thu hdi cac chat khdc nhau.
1.4.1 Dong tu, keo tu — coagulation, flocculation

1.4.1.1 Déng tu, keo tu - coagulation

DPong tu 12 qud trinh thd héa cdc hat phan tdn va chat nhii tuong trong hé keo. Phuong
phdp dong tu hiéu qua nha't khi dugc st dung d€ tach cdc hat keo phin tdn c6 kich thudc
1-100pm.

Trong xt li nudc thai, sy dong tu dién ra dudi tdc dong cla chi't dong tu. Chi't dong tu
trong nuéc tao thanh cdc bong hydroxit kim loai, 1dng nhanh trong trudng trong luc. Cac
bong nay c6 kha niing hiit cdc hat keo va hat 10 Ittng k&t hgp chiing v6i nhau. Céc hat keo
c6 dién tich Am y€&u con cdc bong dong tu c6 dién tich duong y&u nén chiing hiit nhau.
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Hinh 13. Co ché& dong tu

Qui4 trinh hinh thanh c4c bdng dong tu dién ra nhu sau:
Me®* + 3HOH == Me(OH); + 3H*

Chat dong tu thudng ding 12 mudi nhom, sit hodc hdn hgp cla ching. Viéc chon chat
dong tu phu thudc thanh phin, tinh chat hda 1i va gid thanh clia né, ndng do tap chit trong
nudc, pH va gid thanh phin mudi clia nuéc. Cac mudi nhdm duge lam chat dong tu 1a
AL(SO4)s.18H,0: NaAlOs, Al(OH)sCl: KAI(SO4),.12H,0 va NH4AI(SO4),.12H,0. Trong
s6 d6, phS bién nhat 13 sunfat nhom. N6 hoat dong hiéu qua khi pH = 5-7,5. Sunfat nhom
tan tot trong nudc va cé gid thanh tuong d6i ré. N6 dugc st dung & dang kho hoic dang
dung dich 50%. Qua4 trinh tao bong dong tu clia mdt s6 mudi nhdm nhu sau:

Aly(SO4)3 + 3Ca(HCO3), == 2A1(OH); { + 3CaSO, + 6CO,

Cac mudi sit dugc dﬁng lam chat déng tu la Fey(S04)3.2H,0, Fey(S04)3.3H,0,
FeS0,.7H,0 va FeCl;. Hiéu qud ling trong cao hon khi sit dung dang kho ho#c dung dich
10-15%. Cdc sunfat dugc dung & dang bot. Liu lugng chit dong tu phu thudc pH clia
nudc thii. Poi véi Fe’ pH = 6+9, con ddi véi Fe** pH > 9,5. P& kiém héa nudc thai ding
NaOH va Ca(OH),. Qu4 trinh tao bong dong tu dién ra theo phdn tng

FeCl; + 3H,0 — Fe(OH); 4 + 3HCI
Fe»(SO04); + 6H,0 — 2Fe(OH); ¥ + 3H,S0;4
Khi kiém héa:
2FeCl; + 3Ca(OH), — 2Fe(OH); { + 3CaCl
Fe(S0,); + 3Ca(OH); — 2Fe(OH); 4 + 3CaS0,
Mu6i sit c6 wu di€m so véi mudi nhom:
e Hoat dong tot hon & nhiét do nudc thap.
e Gi4 tri t6i wu pH trong khodng rong hon.
e Bongbén va thd hon.
e (6 thé ttng dung cho nudc c6 khodng ndng do mudi rong hon.
e (6 kha nang khit mui doc va vila do ¢6 mit cia H,S.

Tuy nhién, chiing ciing c6 mot s6 nhugc di€m:
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e (6 tinh axit manh, 1am dn mon thiét bi.
e Bé& miit cdc bong it phat trién hon.
e Tao thanh cdc phita nhuém tan manh

Ngoai cdc chdt néu trén con c6 thé st dung chit dong tu 1 cdc loai di't sét khic nhau,
céc chat thai sdn xuat chita nhom, cdc hdn hop, dung dich tdy rira, xi chita dioxit silic.

Khi st dung hdn hgp Alx(SO4); va FeCl; véi ti 1€ tir 1:1 d€n 1:2 thu dudc két qué dong
tu tot hon khi duing tdc chat riéng 18.

1.4.1.2 Tro keo tu - Flocculation

Trg keo tu 1a qud trinh két hgp cdc hat 16 Iirng khi cho cdc hgp chat cao phan tif vao
nuéc. Khic v6i qud trinh dong tu, khi trg keo tu su k&t hgp dién ra khong chi do tiép xtic
tryc ti€p ma con do tuong tdc 1An nhau giita cdc phan tr chit keo tu bi hdp phu trén cdc
hat 10 Iing.

Tro keo tu thiic ddy qué trinh tao bdng hydroxit nhom va sit nhiim ting van tdc ling
cda chiing. Viéc sit dung chat tr¢ keo tu cho phép gidm chi't dong tu, gidm thdi gian dong
tu va ting van tdc ling.

Faolymer

Micro-=and

Hinh 14. Co ché trg keo tu

Chat tr¢ keo tu c6 thé 1a hgp chat ty nhién va tdng hop. Chit trd keo tu tu nhién la
tinh bot, este, xenluld, dectrin (CsH;0Os)n. Chat trg keo tu vd cd 1a dioxit silic dd hoat héa
(xSi0,.yH,0). Chit trg keo tu hitu co tdng hop 1a [-CH,-CH-CONH,],, poliacrilamit ki
thuat (PAA), PAA hydrat héa.

Liéu lugng PAA t8i wu dé xi& li nudc thdi cong nghiép dao ddong trong khodng
0,4+1g/m’. PAA hoat dong trong khodng pH ctia mdi trudng rong. Tuy nhién, van toc 1ing
bong keo tu gidm khi pH > 9.

Cd ché& lam viéc clia cha't trg keo tu dua trén cdc hién tugng sau: hAp phu phan tif chat
keo tu trén bé mit hat keo, tao thanh mang ludi phin t&f chi't trg keo tu. Sy dinh lai clia
céc hat keo do luc Van der Waals. Dudi tdc dong clia chi't trg keo tu giita cdc hat keo tao
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thanh cdu tric ba chiéu, ¢6 kha ning tich nhanh va hoan toan ra khdi nu6c. Nguyén nhin
xud't hién cau tric ndy la sy hdp phu cdc phan t& chat trg keo tu trén mot s6 hat tao thanh
céc ciu ndi polime giita chiing. Cic hat keo dudc tich dién 4m nén thic ddy qud trinh keo
tu vdi cdc hydroxit nhdm hoic sit. Khi cho thém silicat hoat tinh s& 1am ting 2-3 1an van
toc ling va ting hiéu qud 1dng trong.

Qud trinh x{f 1i nudc thdi bing dong tu va keo tu gdm céc giai doan sau: dinh lugng va
tron tdc chat véi nudce thai, tap bong va ling xudng.

Nudc l l Cha't dong tu 2
/ A
N N

Nudc thdi —

1

Nudc sach

v

S

L » Cin

Hinh 15. S dd hé thdng xit li nuée thii bing dong tu

1- binh chita d€ chudn bi dung dich; 2- may dinh ludgng; 3- mdy tron; 4- budng tao
bong; 5- thi€t bi ldng cin.

Nudc thdi tron v6i chat trd keo tu & téc d6 cham d€ khong phd v3 bong cin. Sau do,
nudc dude dua vao budng tao bong. Sy tao bong dién ra cham sau 10-30 phit. Nugc thai
tron véi chat dong tu theo dng di vdo ngin tach khong khi. Sau d6 nu6c di theo 6ng trung
tdm d€n cdc 6ng phan phdi, 1a cdc voi phun dé€ phan phdi va quay nudc trong viing vanh
ngan. Cédc hat I lrng cung vGi bong dong tu tao thanh trong ving vanh khian. Cédc hat lo
Itng cling véi bong 1ing xudng ddy va dugc 1dy ra khdi thi€t bi. Nudc trong chdy qua cdc
10 vao ranh thodt nuéc.

1.4.2  Tuyén ndi - flotation

Tuyén ndi dugc wng dung d€ loai ra khdi nudc cic tap chi't phian tin khong tan va khé
ling. Trong nhiéu trudng hdp tuyén ndi con dude st dung d€ tach chat tan nhu chit hoat
dong bé mit. Tuyén ndi tng dung d€ x li nuSc thai cia nhiéu nganh sdn xuit nhu: ch&
bi€n ddu md, to sdi nhan tao, gidy xenluld, da, héa chit, thuc phdm, ché tao mdy. N6 con
dugc ding d€ tach bun hoat tinh sau khi xt 1i héa sinh.

Uu diém cda phuong phéap tuyén ndi 12 hoat dong lién tuc, pham vi tng dung rong rai,
chi phi ddu tu va van hanh khong 16n, thi€t bi don gidn, van tdc ndi 16n hon van tdc ling,
¢6 thé thu cin v6i do §m nhé (90 - 95%), hidu qua xit I cao (95 - 98%), ¢6 thé thu hdi tap
chat. Tuyén n6i kém theo su thong khi nudc thdi, gidm nong do chit hoat dong bé miit va
cdc chit dé bi oxi hda.

Co sd tuyén ndi nhu sau: khi d&€n gin cdc bot khi dang ndi 1én trong nudc, cic hat 1o
lting s& k&t dinh vdi cdc bot khi nay va cling né ndi 1én trén mit nudc, tao thanh 16p bot
c6 nong do tap chat cao hon trong nuéc ban dau.
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Hiéu qua phan riéng bing tuyén ndi phu thudc kich thudc va sd lugng bong béng khi,
kich thudc t8i vu clia bong béng khi 1a 15 - 30pum. P& c6 kich thudc bot &n dinh trong qué
trinh tuyén ndi ngudi ta diing cdc chit tao bot. Chat tao bot c6 thé 1a ddu thdng, phenol,
ankyl, sunfat natri, cresol CH3;C¢H4OH.

Trong lugng clia hat khdng dugc 16n hon lyc két dinh véi bot khi va Iwc ning cda bot
khi. Kich thudc hat dé tuyén ndi hiéu qua d€ phu thudc trong lugng riéng hat va bing 0,2-
1,5 mm.

C6 nhiéu phuong phdp tuyén ndi d€ xi li nudc thai: tuyén ndi bing bién phdp tich
khong khi tir dung dich; tuyén ndi vé6i viéc cho thdng khi qua vat liéu xdp, tuyén ndi héa
hoc va tuyén ndi dién, tuyén ndi v6i sy phan tach khong khi biing cd khi.

1.4.2.1 Tuyén nédi bing bién phdp tach khong khi tit dung dich

Phuong phdp nay dugc 4p dung dé 1am sach nudc thdi chita hat 6 nhiém ra't min. Bdn
chat ctia phuong phdp nay la tao dung dich qud bdo hdoa khong khi. Khi gidm dp sudt cdc
bot khong khi s& tach ra khéi dung dich va 1am ndi chat ban.

Tuy thudc vao bién phap tao dung dich qui bio hoa ngudi ta chia ra tuyén ndi chian
khong, 4p suat va bom dang.

e Trong tuyén ndi chin khdng, nudc thdi dugc bio hoa khong khi & 4p sudt khi quyén
trong budng thong khi, sau d6 cho vao budng tuyén ndi, trong d6 4p sut giit  khodng
225-300mmHg bing bom chan khong. Trong budng tuyén ndi, cic bong béng khi rat
nhé thoat ra l1am ndi mot phan chit ban. Qud trinh tuyén ndi kéo dai 20 phiit.

Uu diém clia phuong phdp nay 1a: su' tao bot khi va sy k&t dinh v&i cdc hat ban dién ra
trong moi trudng yén tinh (x4c suit phd v& t8 hdp bot - hat ban 13 t&i thi€u); tiéu hao ning
lugng 12 tSi thi€u. Khuyét di€ém la: dd bdo hoa cla nudc bdi khdng khi khong 16n, vi vay
phuong phip nay khong thé 4p dung khi ndng d6 hat 1o lting cao (khdng 16n hon 250-
300mg/1); can phai ché tao thi€t bi tuyén ndi kin va bé tri cao cd khi trong dé.

e Tuyén ndi 4p suit phd bi€n hon tuyén ndi chan khdng. Phuong phdp nay cho phép lam
sach nudc véi ndng dd chat 1o lirng 4-5g/1.

Thi€t bi tuyén ndi 4p suat so vdi thiét bi taich ddu bdo ddm ndng do tap chit con lai
trong nuSc nhd hon 5-10 1an va kich thuSc nhd hon 5-10 14n. Qud trinh dudc ti€n hanh
trong 2 giai doan:

e Bio hoa nudc bing khdong khi dudi 4p suit cao
e Téch khi hoa tan dudi 4p suat khi quyén

Sd dd tuyén ndi cot 4p dugc trinh bay trén hinh.

Nudc thdi vao binh ti€p nhan dugc bom diy vao binh cao 4p. Khongkhi dugc hit vao 6ng
hiit ctia bom. Trong bdn cao 4p (& 4p suit 0,15-0,4MPa) khong khi s& hoa tan vao nuéc.
Sau d6 trong budng tuyén ndi lam viéc & 4p suit khi quyén khong khi tdch ra & dang cic
bot khi va lam ndi c4c hat Id Iing. Lép bot cling v6i hat rin dudc tach tir bé mit nudc
biing cio cd gidi.Nu6c trong khi ra tir ddy thi€t bi tuyén ndi. Khi st dung chit dong tu, su
tao bong dién ra trong binh cao 4p.

http://environment-safety.com 23




Cin

Nudc th,
© thal l A\ A Nuéc sach

h \ \
[~—1—2 3 4

Hinh 16. So¢ dd hé thong tuyén ndi ap suat

1- bdn chia; 2- bom; 3- bon dp suat; 4- bé tuyén ndi.

Trong so dd trén, toan bo nudc thdi duge bao hoa khong khi. Trong so dd khdc & sau
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Hinh 17. Céc s¢ d6 tuyén ndi ap luc

a- tudn hoan nuéc sau x{ li. b- bdo hdoa mdt phan nudc thdi. c- bao hoa nudc sach: 1-
ngin ti€p nhan; 2- ngin tuyén ndi; 3- dudng hiit; 4- bom; 5- bdn cao 4p.

Sd d6 a, bao hoa khong khi cho phan nudc sau xi Ii.
Sd dd b bao hoa khong khi cho mot phan nudc thai.

Céc sd db nay nén st dung né€u ti€n hanh keo tu nudc thdi sd bdo nhim muc dich gidm
su pha v3 c4dc bong keo tu trong may bom.

Sd @b ¢ bio hoa khong khi trong nuée sach dugce st dung khi ndng d6 chat ban cao.
Trong trudng hgp nay lugng nudc qua thi€t bi tuyén ndi gia ting do d6 thé tich thi€t bi 16n
va chi phi ning lugng cho su vin chuyén nu6c ciing 16n. Tuy nhién, hiéu qui tuyén ndi
cao hon do cdc bong chit ban dudc giit nguyén va do d6 ndi nhanh hon.

Thi€t bi tuyén ndi 4p luc c¢6 ning suit tir 5-10 d&€n 1.000-2.000 m*/h. Chiing hoat dong
véi cdc thong s k§ thuit nhu sau: 4p suat trong binh cao dp 0,17-0,39MPa; thdi gian luu
trong binh cao dp 14 phiit, con trong budng tuyén ndi 10-20 phiit; thé tich khong khi chi€m
1,5-5% thé tich nudc can xu li.

Trudng hgp can thi€t phai ti€n hanh déng thdi qué trinh tuyén ndi va oxi hod chat 6
nhiém nén bio hoa nudc bing khong khi gidu oxi hodc 0zdn. Con dé tranh cdc qua trinh
oxi héa ngudi ta thay khong khi bang khi tro.
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Thiét bi bom dang dudc st dung dé€ x 1i nudc thai trong con gnghiéo héa hoc. Chiing
c6 k&t cau don gidn va chi phi ning lugng khodng 2-4 1an it hon thi€t bi 4p suat. Nhudc
di€m cia thi€t bi nay 1a budng tuyén ndi phai dugc bd tri cao.

lNu‘(’ic thai Ciin
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/ 3
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-

Hinh 18. S¢ db hé théng tuyén ndi bom diang
1- bdn cao vi; 2- 6ng din; 3- binh suc khi; 4 - 6ng dan; 5- bé tuyén ndi.

1.4.2.2 Tuyén nédi bang cdch phén tdn khong khi co bang co khi

Su phan tdn khi trong mdy tuyén ndi nay dudc thuc hién nhd bom tuabin ki€u canh
quat, d6 1 dia c6 canh quay huéng 1&én trén. Thi€t bi ki€u nay dudc tng dung dé xi li
nudc ¢6 ndng dd cdc hat 10 lrng cao (16n hon 2g/l). Khi quay cdnh quat trong chat 16ng
xudt hién mot s6 lugng 16n cdc dong xody nhd va dudc phan tédn thanh cdc bot khi ¢6 kich
thuGc xdc dinh.mdc dd phin tdn cang cao bot khi cang nhd qua trinh cang hiéu qué. Tuy
nhién, n€u van téc quay cao s& lam ting dot ngdt dong chiy rdi va cé thé pha v t6 hop
hat - khi, do d6 lam gidm hiéu qua x Ii.

DPé dat hiéu qua tuyén ndi d6 bao hoa khong khi clia nuc cao (10+50% thé tich).
Thong thudng mdy tuyén ndi gdm mot s& budng mic ndi ti€p. Pudng kinh cdnh quat 600-
700mm.

Thiét bi khi dong dugc st dung dé xi 1i nudc thai chita tap chit hoa tan, c6 tinh dn
mon. Sy phan tdn bot khi dat dugc nhd voi phun dic biét gin trén 6ng phan phdi khi.
Thudng voi phun c6 dudng kinh 18 1-1,2mm, 4p sudt lam viéc trude voi phun 0,3-0,5MPa.
Van tdc tia khi & ddu ra ctia voi phun 100-200m/s. Thdi gian tuyén ndi duge xdc dinh biing
thuc nghiém, thudng trong khodng 15-20 phiit.

1.4.2.3 Tuyén noi nho cdc tdm xoép

Khi cho khong khi qua cdc tim st x6p sé& thu dudc bot khi. Phuong phdp ndy c6 céc
uu di€m 12 k&t cAu budng ndi don gidn, chi phi ning lugng thap. Tuy nhién, né cé khuyét
di€m vi cdc 16 x6p mau bi bdn va d& bi bit kin, khé chon vt liéu c6 16 giong nhau dé tao
bot khi nhuyén va kich thudc bing nhau.

Hiéu qua tuyén ndi phu thudc 15 xp, dp suit khong khi, lvu lugng khong khi, thdi
gian tuyén ndi, myc nudc trong thi€t bi tuyén ndi. Theo s6 lidu thyc nghiém, kich thudc 16
4-20um, 4p suadt khong khi 0,1-0,2MPa, luvu lugng khong khi 40-70m’*/m*h. thoi gian
tuyé€n ndi 20-30 phiit, myc nudc trong budng tuyén ndi 1,5-2,0m.
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1.4.2.4 Cdc phuong phdp tuyén néi khdc

£ 1N 2 R 1 2 . <.
b6 1a tuyén ndi hda hoc, sinh hoc va ion.

e Tuyén ndi héa hoc: trong qué trinh xt 1i nudc c6 thé dién ra cdc qud trinh hod hoc véi
st phdt sinh cdc khi khiac nhu O, CO,, Cl,... Bot cdia cdc khi nay c6 thé két dinh véi
cdc chat 10 Irng khong tan va dua ching 1&én 16p bot. Nhugc di€m cda phudng phap
nay I tiéu hao nhiéu tic chat.

e Tuyén ndi sinh hoc: phuong phap nay dugc wng dung dé€ nén cin tir bé ling dot I khi
xt li nude thai sinh hoat. Trong phuong phdp nay cin dugc dun néng bing hoi nudc
dé&n 35-55°C va nhiét do nay dugc gilt vao ngay dém. Do hoat dong clia cdc vi sinh vat
cdc bot khi sinh ra va mang cédc hat cin 1én 16p bot, & d6 ching dugc nén va khir nudc.
Biing cich nay trong vong 5-6 ngay dém dd 4m cida cin c6 thé gidm d&€n 80% va don
gidn héa qua trinh x{ 1i céin ti€p theo.

e Tuyén ndi ion: qué trinh nay dugc ti€n hanh nhu sau. Ngudi ta cho khong khi va chat
hoat dong bé mit vio nudc thii. Cha't hoat dong bé mit trong nu6c tao thanh cdc ion
c6 dién tich trai ddu véi dién tich ctia ion can loai ra. Khong khi & dang bot 1am nhiém
vu dua chat hoat dong bé mit ciing chit bdn 1&én 16p bot.

Phuong phap nay c6 thé 4p dung dé tich kim loai (Mo, W, V, Pt, Ce, Re... qué trinh
hiéu qui khi ndng d6 ion thap 10~°+107 mol.ion/l.

Trong trudng hdp cAn ti€n hanh ddng thdi qué trinh tuyén ndi vd oxi héa chit 6
nhiém, nén bio hoa nudc bing khong khi gidu oxi hoic 0zon. Con d€ han ché& qud trinh
oxi héa thi thay khong khi bang khi trd.

1.4.2.5 Xut li bang phuong phdp tdach phdn doan bot (tdch bot)

Phuong phdp tdch phan doan bot duwa trén sy hdp phu chon loc mot hay vai chit tan
trén bé mit bot khi, ndi 1én trén xuyén qua dung dich.

Qud trinh nay ¢ng dung dé loai chi't hoat dong bé mit ra khdi nudc thdi, né tuong tu
qud trinh hap phu trén ch4t rin.

Hiéu qua thu héi phu thudc vao nhiéu tham s6. Cling véi sy gia ting ndng dd chat
hoat dong bé mit kha niing tao bot clia dung dich va hiéu qua thu hdi ting, con thdi gian
cAn thiét d€ thu hdi tdi da chit hoat dong bé mit gidm. Piéu nay 1a do khi ndng do chit
hoat dong bé mit ting, do phan tdn bot ting. Khi dd kiém cda dung dich ting bit dau tir
pH = 9.5, hiéu qud thu hdi chat hoat dong bé mit ban dau ting, con sau d6 khi pH = 12,3
gidm xudt mot chit. V6i lugng phu gia chdt dién li khong 16n (< 0,0005 mol/l) KClI,
K,S04, K4P,07, KNO3, NaNOs3, NH4NO; ciing 1am cho hiéu qua thu hdi ting. Piéu nay
dugc gidi thich 12 cdc ion dién 1i hdp thu mdt phan nudc nén 1am gia ting ndng d6 hiru
dung chat hoat dong bé miit.

Nhiét d6 4nh hudng dén tinh &n dinh bot clia chit hoat dong bé mit. Khi nhiét do
ting tinh 6n dinh bot gidm. Ngoai ra, nhiét d6 ting lam dudng kinh bot ting va lam thay
ddi @6 hoa tan clia chit hoat dong bé miit.

Thié€t bi phin riéng c6 mot sd ngin. Khong khi dugc cho vao tirng ngidn. Chiéu cao
16p nuGc trong clia cac ngdn 1a 0,5 - 0,8 m. NuGc sach di vao thung chita, con bot nhg quat
cho vao xiclon, & day pha khi tdch ra khéi chat 16ng. Tir xiclon hén hgp nudc va bot di vao
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thi€t bi ling. Nudc sau thié€t bi ling quay lai ngin phan riéng déu tién, con bot vao budng
c6 dic. Trong qud trinh tich bot khong chi chat hoat dong bé mit dugc thu héi ma dong
thdi con loai tra khéi nudc cdc hat huyén phil hoic nhii tuong ciing nhu tdich mdt phan chat
tan.

Trong qud trinh phin riéng bot tao thanh cé ndng d6 chi't hoat dong bé mit kha cao.
Viéc tdch né ra khdi bot rat khé khiin vi vay trong da sd cdc trudng hgp né la chat thai.

Nhu vdy qué trinh xi 1i nuSc thdi khdi chat hoat dong bé mit biing phuong phdp tich
bot c6 nhugc di€m.

Tao thanh chit ngung gidu chat hoat dong bé mit, bi phan huy chAm
Khi ndng do chi't hoat dong bé mit trong nudc thai ting hiéu qua x& 1i gidm.

Do dé ngudi ta @& nghi phuong phap xi 1i chit hoat dong bé mit k&t hgp vdi phuong
phdp tach bot ro6i phan huy bifc xa, loai trir hoan toan chat thdi dang bot. So dd nguyén li
ctia phuong phdp nay dugc trinh bay trén hinh sau.
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Hinh 19. S¢ dd thi&t bi xitf li nuéc thai biing phuong phap tach bot - bifc xa

1- Thap suc khi; 2- Thiét bi bitc xa; 3- Tia bifc xa.

Theo so dd a, nudc thdi chira chit hoat dong bé mit dugc cho lién tuc vao thip.
Khong khi cling dudc sdi bot vao thing nay. Bot tao thanh trong thdp dugc dua qua thiét
bi bitc xa, chi€u bing tia gama (y). Nhd d6 chit hoat dong bé mit bi phan huy con bot
ngung tu.

Theo so db b, bot khong di ra khdi thap ma bi phdn huy ngay trén dinh thdp biing tia y

Phuong phdp cho phép xi 1i nuc thdi véi nong do chi't hoat dong bé mit cao. Tuy

nhién, sy phidn huy hoan toan chit hoat ddng bé mit thanh nuc va CO, khong kinh t&.
Thich hgp nha't 1a phan huy ching thanh cdc chi't dé bi oxi hda sinh hoc.

1.4.3 Hap phu - adsorption

Phuong phdp hip phu dugc tng dung rong rii d€ 1am sach triét d€ nudc khdi cdc chit
hitu cd hoa tan sau xi 1i héa sinh, n€u ndng do cdc chit nay khdng cao va chiing khong bi
phan huy bdi vi sinh hodc ching rat doc.

HAp phu dugc ng dung dé€ khir doc nudc thdi khdi thude diét cd, phenol, thudc sit
tring, cdc hop chit nito vong thom, chit hoat dong bé mit, thudc nhudém... vu diém cla
phuong phdp nay 1a hiéu qua cao, c6 kha ning xt 1i nhiéu chi't trong nudc thai vea cé thé
thu hdi cdc chat nay.
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X 1i nudc hap phu c6 thé tdi sinh, titc 12 thu hdi va tin dung chat thdi va phan huy,
tiéu huy chat thdi cing v6i chat hap phu. Hiéu qua x{ li ciia phuong phdp nay dat 80-95%
va phu thudc vao ban chat héa hoc clia chit hap phu, dién tich bé mit chdt hdp phu, cidu
triic héa hoc clia chdt cAn hap va trang thdi clia n6 trong dung dich.

1.4.3.1 Chat hdp phu

Pé lam chat hip phu ngudi ta st dung than hoat tinh, cdc chat tdng hop va chat thdi
cla mot s6 nganh sidn xudt (tro, xi, mat cua...). chdt hdp phu vd cd nhu dit sét, silicagen,
keo nhom va cdc hydroxit kim loai it dudc st dung vi niing lugng tuong tdc tuong doi 16n.
Ph& bi€n nhi't 1a than hoat tinh, nhung cin c6 cdc tinh chat xdc dinh nhu: tuong tic y&u véi
phan t nudc va manh vdi cdc chdt hitu co, ¢6 18 x8p thd tuong ddi (8-50A) dé c6 thé hap
phu céc phan t& hitu ¢d 16n va phc tap, c6 lugng chi't bi hap phu I6n trong thdi gian ti€p
xtic ngin, tinh chon loc cao va c6 kha ning dugc phuc hdi. Ngoai ra, than ph3i bén nudc
va thAm nu6c nhanh. Trong qud trinh x& 1i nudc thdi, ngudi ta sit dung than hat nhuyén véi
kich thuGc hat 0,25-0,5mm va than phén tdn cao v4i hat nhd hon 40mm.

Quan trong 1a than phdi ¢ hoat tinh xtdc tdc thdp ddi v6i phdn tng oxi héa va tring
ngung vi mot s6 chat hitu co trong nudc thdi c6 khd ning bi oxi héa va bi héa nhya. Céc
qud trinh nay dugc thic ddy bdi xic tdc. Cdc chdt héa nhya bit kin 15 x8p ctia than va giy
khé khiin cho viéc tdi sinh né & nhiét do thap. Cudi cing ching phdi c6 gid thanh thap,
khong gidm khd ning hdp phu sau khi tdi sinh va bdo ddm s& chu ky 1am viéc 16n.

Nguyén liéu d€ sin xuit than hoat tinh c¢6 thé 1a bat ky vat liéu chita cacbon nao nhur:
than, g8, polime, cht thdi rin ctia cong nghiép thuc pham, gidy xenluld...

Vin téc qud trinh hdp phu phu thudc noéng do, ciu tric cha chit hoa tan, nhiét do
nudc, dang va tinh chd't hip phu, trong trudng hgp tong quat qua trinh hap phu bao gdm ba
giai doan:

e Chuyén vat cha't tir nudc thai d€n bé mit hat hip phu (khuéch tin ngoai)
e Happhy
e Chuyén vat chat vao trong hat hdp phu (khuéch tin trong)

Qua4 trinh hap phu dién ra nhanh nén giai doan xdc dinh t6¢c do qua trinh hdp phu c6
thé 12 khuéch tdn ngoai hoic khuéch tdn trong. Trong mdt s6 trudng hdp ci hai giai doan
khué&ch tédn cing quy&t dinh van t6c hdp phu.

Trong viing khué&ch tdn ngoai van téc truyén khdi dude xdc dinh chd y&u bing cudng
dd roi clia dong, ma trudc hét né phu thudc vao van toc chit 16ng. Trong viing khu€ch tin
trong cudng do truyén khdi phu thudc dang va kich thuée 16 x6p, hinh dang vakich thudc
hat, kich thuéc phan ti¥ chit cAn hiap phu va hé sd truyén vat cht.

1.4.3.2 Heé thong hdp phu

Quad trinh xt 1i nudc biing hap phu ti€n hanh véi sy khudy tron manh liét chat hip phu
véi nuée, loc nude qua 16p cha't hdp phu ditng yén hoic hoic trong 16p gid 16ng, trong cdc
thi€t bi hoat dong lién tuc hoiic gidn doan.

Khi tron chit hip phu véi nu6c ngudi ta sit dung than hoat tinh & dang hat 0,1lmm va
nhé hon. Qué trinh ti€n hanh trong mdt hodc nhiéu bac.
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HAp phu mdt bac duge tng dung khi chat hap phu rit ré hoic 1a chit thdi cla sin
xud't. Qud trinh hip phu nhiéu bac dat hiéu qua cao hon. Khi d6 & bAc mot ngudi ta chi st
dung lugng than cin thi€t d€ gidm ndng dd chit 6 nhiém tir Cy d&€n Cy, sau d6 than dudc
tach ra bing ling hay, con nu6c thai di vao bac hai d€ dudc ti€p tuc x¥ 1 bing than mdi.

Trong sd d6 ngudc chiéu, chdt hip phu dudc cho mdt 1an vao bic cudi cling va né
chuyén dong ngugc chiéu nudc thdi. Theo so dd nay qud trinh xt 1i ti€n hanh lién tuc vdi
lugng cha't hdp phuit hon rat nhi¢u so véi sd dd nhdp chat hap phu lién ti€p. Tuy nhién,
thi€t bi loai nay dit hon va van hanh phita tap hon.

Biing ly thuyét truyén khdi, ngudi ta tinh dudc s6 bac hap phu, nong d6 chi't 6 nhiémd
titng bac hap phu, thdi gian Iuu nudc, thé tich thi€t bi, lugng chat hap phu cin thiét.

X 1i trong di¢u kién dong dudc ti€n hanh khi loc nudc thai qua 16p chat hdp phu. Van
toc loc phu thudc ndng do chat tan dao dong tir 2-4 d&€n 5-6m’/m’h. Nudc trong thdp
chuyén dong tir dudi 1én trén. Cha't hip phu dudc st dung & dang hat kich thudc trong
khodng 1,5-5mm. N€u hat nhé hon s& lam ting trd luc loc. Than dugc x€p trén 16p sbi,
con s8i duge bd tri trén ludi d3. PE tranh sy bit kin chat hap phu nudc thdi khdng dudc
chita tap chat 10 ling.

Do @ muén thiic diy qua trinh hap phu c6 thé cho qud trinh tién hanh trong ché& do
chdy sao cho qud trinh ti€n hanh trong ch&€ dd chdy sao cho giai doan khuéch tdn trong
quyét dinh van toc clia qué trinh, ma trg lyc giai doan nay c6 thé gidm bing cich thay ddi
céu tric hat, gidm kich thudc hat.
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Cha't hdp phu di hap
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Hinh 20. S¢ dd hé thdng hap phu

a- nap chit hap phu tudn tu: 1- binh khudy tron; 2-binh ling. b- nap chit hip phu
ngugc dong: 1- binh khudy tron; 2- binh ling; 3- binh nhan chat hdp phy; 4- bom. c- hoat
dong lién tuc: 1- binh chita; 2- bom; 3- may loc; 4,5,6- thap hé’p phu; 7- binh chita.

http://environment-safety.com 29




1.4.3.3 _Tdi sinh chét hdp phu

T4i sinh than hoat tinh c6 thé biing hoi nu6c bao hda hoic qui nhiét hoic bing khi tro
néng. Nhiét d6 hoi qua nhiét 200-300°C, con khi tré 120-140°C.

D¢ tdi sinh than hoat tinh c¢6 thé ng dung phuong phap chi€t cdc dung moi hitu cd c6
nhiét d6 bay hoi cling v6i hdi nude. cdc dugn mdi hitu cd dudc st dung 1a metanol,
benzen, toluen, dicloetan... Sau x& 1i phan dung mdi con lai trong than dudc loai ra biing
hadi nuéc hodc khi tro.

Trong trudng hgp chat thdi khong ddng gid ngudi ta ti€n hanh phuc hdi phan huy bing
tdc chat héa hoc (oxi hda biing clo, 0zon hoic bing nhiét...). tdi sinh biing nhiét dugc tié€n
hanh trong 10 & nhiét d6 700-800°C trong dung mdi khdng cé oxi.

Ngudi ta con nghién cifu phuong phdp tdi sinh than biing vi sinh, trong d6 chat thdi
dugc oxi hda bdi vi sinh. Phuong phdp nay lam ting thdi gian st dung than.

1.4.4 Trao ddi ion — ion exchange

Phuong phép trao d6i ion dugc tng dung d€ loai ra khdi nudc cic kim loai (kém,
dﬁng, crom, niken, chi, thuy ngin, cadmi, vanadi, mangan...), cdc hgp chit cua asen,
photpho, xianua va cdc chat phéng xa. Phuong phap nay cho phép thu hdi cdc chat c6 gid
tri v6i dd 1am sach nudc cao. Trao ddi ion dugc tng dung rong rdi d€ khit mudi trong nudc
cap.

Bén chit clia trao ddi ion. P6 13 qud trinh tuong tic clia dung dich véi pha rin c6 tinh
chi't trao ddi cdc ion chita trong né bing cic ion khidc cé trong dung dich. Cdc chat cdu
thanh pha rdn nay dugc goi 1a ionit. Chiing khdng tan trong nu6c. Cdc ionit ¢c6 khd niing
hap thu cdc ion duong dugc goi I cationit va cdc ionit c¢6 khd ning hap thu cdc ion dudng
dugc goi 1a anionit. N&u ionit vira trao d6i cation va anion ngudi ta goi chiing 13 ionit
Iudng tinh. Cationit c6 tinh axit, con anionit cé tinh kiém.

Kh3 ning hip thu clia ionit dugc dic trung bdi dung lugng trao ddi, né dugc xdc dinh
bing s6 dudng lugng ion duge hap thu bdi mot don vi khdi lugng hay thé tich ionit. Dung
lugng trao ddi dugc chia 1am dung Iugng toan phan, tinh, ddng. Dung lugng toan phin la
lugng chat dude hap phu khi bio hoa hoan toan mot don vi khdi lugng hay thé tich ionit.
Dung lugng tinh 12 dung lugng trao d6i cla ionit khi cAn bing trong diéu kién lam viéc
cho tru6c. Dung lugng tinh thudng nhé hon dung lugng toan phan. Dung lugng dong 1a
dung lugng trao ddi cda ionit d€n giai doan trugt qua clia cic ion trong nudc loc. Dung
lugng dong thudng nhéd hon dung lugng tinh. Cation c¢6 tinh axit, con anion c6 tinh kiém.

1.4.4.1 Ionit tu nhién va tong hop

Céc ionit c6 thé 1a v6 co va hitu cd, c6 thé 1a chd't ty nhién hay nhin tao.

Céc ionit ty nhién vo co 1a zeolit, di't sét, d4 bd tat (fenspat)... Cdc chit nay c6 tinh
trao d6i cation 1a do chiing chtra cdc nhdm silicat dang Na,0.Al,03.nS10,.mH,0. Céc chat
flo apatit ([Cas(PO4)3]F) va hydroxit apatit ([Cas(PO4);]JOH) ciing ¢6 tinh chat trao ddi ion.

Céc chat vo cd tdng hdp la silicagen, pecmutit (chdt 1am mém nudc), cic oxit va
hydroxit khé tan ctia mot vai kim loai (nhdm, crom, k&m...). Tinh trao d6i cation cla
silicagen 12 do sy trao d8i ion hydro cia nhém hydroxit v6i ion kim loai ¢6 trong moi
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trudng kiém. Pecmutit dugc diéu ché bing cach lam néng chdy cdc hop chit chita nhom
silic. N6 c6 tinh cha' trao ddi cation.

Céc ionit hitu co ty nhién 1a cdc chit axit mun clia dit va than. Chiing c6 tinh axit
y&u, khong bén héa hoc va cd hoc ciing nhu dung lugng trao ddi nhé (dic biét trong moi
trudng trung tinh).

Céc ionit hitu co nhan tao 13 cdc nhya trao ddi ion vdi bé mit phat trién. Cdc nhya
tdng hop 1a hop chit cao phan i, cdc gdc hydrocacbon ciia chiing tao thinh mang lugi
khong gian véi cac nhém trao d6i ion dinh vi trén d6 (vi du nhu RSO;H, ROH). R- ma tran
(mang Iué6i); H- ion doi khdng.

1.4.4.2 Co sd cia qud trinh trao doi ion

Phan ting trao ddi ion dién ra nhu sau:

Khi ti€p xtic v6i cationit:
RSO;3H + NaCl=<==RSOsNa + HCI

Khi ti€p xtic v6i anionit:
ROH + NaCl === RCl + NaOH

0 dang t6ng quéit cdc phan tng nay c6 thé trinh bay nhu sau:
mA + RmB == mRA + B

Phdn tng xdy ra cho d&n khi dat trang thdi cin biing ion. Van tdc xdc 1ap cin bing
phu thudc cdc y&u to bén ngodi va bén trong: ch& dd thuy dong clia chit 18ng, ndng do
céc ion trao ddi, cAu tric hat ionit, khd ning thAm d6i vdi ion.

Qui trinh trao d8i ion c6 thé ti€n hanh qua mot s6 giai doan:
e Van chuyén cic ion A tif trong dong chi't 1éng d€n mit ngoai mang bién bao quanh hat
ionit.
e Khué&ch tdn cdc ion qua 16p bién.
e Van chuyén ion qua bé mit phan chia pha vio hat nhya.
e Khuéch tdn ion A vao trong hat d€n cdc nhém trao ddi ion.
e Phén ting trao ddi ion A va B.
e Khué&ch tdn ion B bén trong hat d&€n bé mit phin chia pha.
e Chuyén ion B qua bé mit phan chia pha d€n mit trong mang bién.
e Khuéch tdn ion B qua mang.
e Khué&ch tdn ion B vao trong long dong 18ng.
Van toc trao dbi ion dudc xdc dinh bdi giai doan chAm nhat:

e Khuéch tdn trong mang 18ng hoic khuéch tdn trong hat ionit. Phdn tng héa hoc trao
ddi ion dién ra nhanh va khong xdc dinh van téc chung clia qud trinh.
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1.4.4.3 Tdi sinh ionit

Ngudi ta phuc hdi cationit biing dung dich axit 2-8%, khi d6 ching chuyén sang dang
H'. Sau khi xdi toi va rira, cdc cationit dudc tich dién bing cdch cho dung dich mudi di qua
ching. Khi d6 nhém H* dudc thay biing nhém Na*, con dung dich mudi dugc axit héa
thanh HCI.

Céc anionit dugc phuc hdi bing dung dich kiém 2-6%, khi d6 chiing chuyén sang dang
OH'.
1.4.5 Loc - filtration

Qui trinh loc dugc tng dung d€ loai ra khéi nu6c thai cdc chat rin hoic 1dng phin tdn
rat nhé khé tach bing phudng phédp ling. Qué trinh phan riéng dudc thuc hién nhd vdch
ngin x0p. Véach ngin x0p cho nude di qua va giit pha phan tin lai. Qu4 trinh dién ra dudi
tdc dung clia 4p suit thuy tinh clia ¢t nuSc, dp sudt cao trudc bé mit vdach ngin hoic

chan khong sau vach loc.

1.4.5.1 Loc qua vdch loc

Chon véch loc phu thudc vao tinh chit nu6c thai, nhiét do, 4p sut loc va cd ciu cda
thi€t bi. Véach loc c6 thé 13 cdc tAm lu6i bing thép khong ri, nhom, niken, ddng thau... va
ciing c6 thé 1a cdc mang vai khic nhau (amiing, thuy tinh, bong, lua, sdi tong hgp va
nhin tao).

D&i véi nuSe thdi ¢é tinh An mon héa hoc va & nhiét dong cao c6 thé st dung cic
vach loc bing kim loai. Céc vdch loc bing kim loai phdi thda min cdc yéu ciu nhu trd luc
t6i thi€u, bén cd hoc, déo, bén héa hoc va khdng nd (truong phdng), khong bi phd vd &
diéu kién loc. Qud trinh loc dugc ti€n hanh véi sy hinh thanh 16p cin trén bé mit vach loc
hoic v6i su bit kin cdc 16 xdp clia mang loc.

Cin tao thanh trong qué trinh loc ¢6 thé bi nén ép hoic khong nén ép. Cin nén ép
dic trung bdi sy gidm d6 réng do nén ép va ting trd luc ciing vé6i ting do gidm 4p. Con
ddi v6i cin khong bi nén ép dod rong va trd luc dong 16ng trong qud trinh loc khong thay
ddi. Céc cin loai nay 1a cdac khoang chi't nhu cit, vdi, soda... ¢é kich thudc hat >100um.

Ning suit cla thi€t bi loc dudc xdc dinh bing van tdc loc, 13 lugng nuéc di qua trong
mot don vi thdi gian. Thdi gian loc dugc xdc dinh thong qua phuong trinh loc.

Ngudi ta sit dung nhiéu loai thi€t bi loc khdc nhau. Cdc yéu cdu co ban 1a hiéu qua
loc tap chat cao va van tdc loc toi da. Trong hé thong x li nude thdi ngudi ta st dung cdc
thi€t bi loc gidn doan nhu: loc hiit, loc dang tAm, loc ép va céc thi€t bi loc lién tuc nhu: loc
thiing quay, loc dia. Loc bing tdi. C4c dic tinh so sdnh clia thi€t bi loc cho trong bang sau.
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Bang 2. Dic tinh thi€t bi loc lién tuc va gidn doan

Y&u t6 4nh hudng Thi€t bi loc gidn doan | Thié€t bi loc gidn doan
dén viéc chon thiét bi loc Loc | Loc | Loc | Thung | Dia | Bing

hit tAm ép quay | quay | tdi

Nong d huyén phii ban diu, % tt

<0,5 1 2 2 - - -
<1,0 2-3 1-2 1 - - -
<15,0 4 3-4 2-3 1-2 2 1
Kha ning rira 4 3 2 1 - 2
Kha niing ché tao tir thép chiu axit 1 4 4 1 4 3

Céc ki hiéu dic trung cho chi s6 kinh t& ki thuat cda thiét bi loc

1- cao; 2- tot; 3- dat; 4- thap (dudc tng dung khi thap cin thi€t); gach ngang (-) -
khong dat, khong nén tng dung.

1.4.5.2 Thiét bi loc qua vdach ngdn bang hat

D6 1a cdc hd chita ma & phan dudi clia né c6 cd cAu thodt nuSc. Trén co ciu thodt
nudc ngudi ta dit 16p vat liéu d, roi trén d6 1a vat liéu loc.

Céc dic trung quan trong clia mdi trudng x6p 12 do réng (¢) va bé mit riéng (a). PO
réng phu thudc ciu triic moi trudng x6p, né lién quan vdi kich thude, hinh dang clia hat.

Thiét bi loc véi 16p hat dugc chia ra thi€t bi loc nhanh va loc cham, thiét bi kin va hd.
Chiéu cao 16p hat trong thi€t bi loc h 1a 1-2m, con trong thiét bi loc kin 0,5-1m.

Cic thi€t bi loc cham dudgc st dung d€ loc nudc thai khong dong tu. Chiing 1a hd chita
bing bé tong hodc gach vdi co ciu thodt nu6c ma & phia trén d6 c¢6 bd tri mdt 16p hat.
Vin tdc loc phu thudc vao nong dd cac hat 1o ling: dudi 25mg/l van tdc loc 0,2-0,3m/h;
25-30mg/l van toc loc 0,1-0,2m/1. Uu diém cia ching 13 hiéu qua 1am sach nudc thai cao.
Khuyé&t diém la kich thudc 16n, gid cao va xit I cin phic tap.

Céc thi€t bi loc nhanh ¢6 2 dang: mot 16p va nhiéu 16p. Trong thi€t bi mot 16p chi ¢
mdt 16ploc véi cdc hat loc dong nhat. Con trong thiét bi nhiéu 16p, cdc 16p loc bao gdm
cdc vat liéu khdc nhau. Lép trén c6 hat 16n hon 16p du6i. Chiing c6 ning suit cao va thdi
gian loc 1au. Van toc loc khodng 12-20m/h.

Hinh 21. Co ché'loc qua 16p vat liéu hat
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Nudc thai di vao thi€t bi loc, qua 16p vat liéu loc va co cAu thodt nu6c rdi di ra khdi
thi€t bi loc. Sau khi bi nhiém bédn, vit liéu loc dugc ri¥a bing nudc, chdy tir dudi 1én. Co
ciu thodt nuSc 12 cdc tAm bing bé tong xdp. Vit lieu loc duge bd tri bén trén né tir 2 dén
4 16p. Trong mdi 16p cdc hat ¢ kich thudc bing nhau. Chiéu cao mdi 16p 1a 1,5-2m. Van
toc loc12-20m/h.

Thiét bi loc véi 16p hat chuyén dong c6 16p hat duge bd tri thing ding con nudc
chuyén dong ngang. Vat liéu loc 1 cit thach anh (1,5-3mm) hoic d4 cudi (3-10mm). Van
toc loc 15m/h, Ivu lugng nuév rira bing 1-2% ning sudt nudc loc; cot dp cifa nudc trude
16p loc 1a 2-2,5m. Hiéu qua xt& 1i 50-55%.

Uu di€m ciia thi€t bi loc dang nay 1a van tdc loc 16n, hiéu qua loc cao, chi€m dién
tich it. Khuyét di€m 1a lugng kim loai ché€ tao 16n, van hanh phic tap, cdt d& bi cudn theo
nuéc, mai mon thanh 6ng.
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Hinh 22. Bé&lgc cait

1.4.5.3 Viloc - microfiltration

Qud trinh loc micron 1a loc nu6c thdi qua Iudi xuyén 16, c6 kich thuéc 40-70um.
Chiing dudc tng dung d€, 1am sach nudc thdi khdi vat liéu rin va sgi. Van toc loc khodng
25-45m/h. Khi ndng d6 hat rin 10 Iirng 15-20mg/1, hiéu qué x{ 1i 50-60%.

1.4.5.4 Thiét bi loc ti

Thiét bi loc tir dugc tng dung d€ loai bé cdc hat nhiém tir rit nhuyén (0,5-5um) ra
khdi nudc. Thi€t bi nay c6 thé dugc trang bi tir & dinh hoic dién tir. Ning suat clia chling
dén 60m’/h, hiéu qué x& 1i 80%. Ngoai cdc hat nhiém ti, thi€t bi loc c¢6 thé loai cdc hat
mai mon, cdt va cdc chat 6 nhiém khdc. Khi nudc thdi chdy ting qua cdc tir trudng cdc hat
c6 tir tinh kich thugc d€n 50um. Cdc hat nay sé& dugc tdch ra bing loc hoic ling trong
trong trudng. Huéng dong nude thai tring v4i huéng trudng trudng d€ tao diéu kién thuan
1di cho qué trinh ling.

1.4.5.5 Loc nhi tuong

Khi loc nhii tuong qua 16p hat, bé mit loc d6ng vai trdo quan trong. Su' chdy cia cic
hat nhii tvong qua bé mit ki nu6c manh hon qua bé mit héa nudc, vi trén bé mit vat liéu
hdo nuéc c6 ddm may H,O lam cén trd dudng di ctia cac hat nhil tuong.
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DPé€ loai sdn pham diu khi va nhét c6 thé sit dung thi€t bi loc v6i 16p hat biing bot
poliuretan. Chiéu cao 16p vat liéu 2-2,5m, kich thuéc hat bot poliuretan 5-10pum. Van t&c
loc d&€n 25m/h. Céc thiét bi loc kiéu nay c6 thé d4p dung khi ndng d6 dau trong nudc thii
dén 1000mg/1.

Nudc thdi dudc cho vao tir phia trén, chdy qua 16p vat liéu loc, cdc giot diu dudc giir
lai con nudc sach chdy ra ngoai. Sau khi bao hoa ddu md vat liu loc dudc tdi sinh bing
céch vit cd hoc ba 1an va dugce rira bing nudc.

1.4.6  Tham loc ngugc va siéu loc — reverse osmosis and ultrafiltration

Tham loc ngudc va siéu loc 13 qué trinh loc dung dich qua mang ban thim thau dudi
4p suat cao hon 4p sudt loc. Mang loc cho cdc phin tif dung moi di qua va giif lai cdc hat
(phén i, ion hydrat héa) c6 kich thuGc khonglén hon kich thude phan t& dung mdi. Con
siéu loc loai cdc hat c6 kich thu6c 16n hon 10 1an. Gi6i han ng dung clia cdc qu4 trinh loc
nhu sau:

Qua trinh Tham loc ngudc Siéu loc Loc thong thutng
d, um 0,0001-0,001 0,001-0,02 0,02-10

1.4.6.1 Thdm loc nguoc — reverse osmosis

Nhu vdy qud trinh thAm loc ngudce khic véi loc thong thudng 1a loai cdc hat c6 kich
thudc nhé nhdt. Ap sut cin thi€t d€ ti€n hanh qud trinh loc ngugc 13 6-10MPa, 16n hon dp
sudt ca qud trinh siéu loc ra't nhiéu (0,1-0,5MPa).

Tham loc ngudc dude tng dung rong rdi dé€ khit mudi trong hé thong cip nudc cho
nha may nhiét dién. Trong nhitng nim gin diy, qué trinh nay bit ddu dudc tng dung dé
XU li nudc thai cho cong nghiép va dé6 thi.

Uu diém ctia phuong phap thim loc ngudgc 1a:
e Khong c6 su chuyén pha khi loai tap chit nén qué trinh tiéu hao ning lugng it.

e C6 thé ti€n hanh qud trinh & nhiét do thudng, khong dung hoic bd sung tic chit rin
rat it.

e K&t ciu don gidn.
Khuy€t diém ctia phuong phap nay 1a:

e Ning suat, hiéu qua 1am sach va thdi gian 1am viéc clia mang loc gidm khi ndng do
chat tan trén bé mit mang loc ting.

e Qud trinh hoat dong dudi 4p suit cao, do d6 cin c6 vt liéu dic biét 1am kin thiét bi.
Hiéu qué qud trinh thim loc ngugc phu thudc tinh chat mang loc. Mang loc cin ¢6 cic

uu di€m sau: c6 kh3 ning phin riéng 16n, c6 kha ning xuyén thau 16n (nign suit cao),

bén du6i tic dung clia moi trudng, khong thay ddi tinh chat torng khi vin hanh, bén cd hoc

va ré. Ap sud't thim loc ciia mot s6 mudi cé ndng dd 1.000mg/l nhur sau:

Mudi NaCl Na,SOs MgSOs CaCOs; (NH4)2CO3 MgCl,
Ap suét thim loc, kPa 79 42 25 58 89 67

Ap sut clia qué trinh thim loc ngudc 16n hon dp sud't thim loc ra't nhiéu.
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Co ch& clia qud trinh thAim loc ngudc c6 thé duge hi€u nhu sau: mang loc thu gom
nudc ty do (khdng tham gia vao qud trinh hoa tan) trén bé mit clia minh. Chiéu day cda
16p phan t&r nude bi hap phu biing hoic 16n hon phan nita dudng kinh 18 x8p clia mang loc
dudi thi duéi tdc dung ctia 4p suat chi c6 nudc sach di qua 16 x6p. Mic dau cdc ion khac
kich thuéc nhd hon kich thuéc phan tir nude nhung ching khong di qua 16 x6p 1a do xung
quanh chiing c6 ddm may hydrat bao boc. Kich thudc clia ddm may hydrat khdac nhau. N&u
chiéu day 16p phan t¥ nu6c nhdé hon 1/2 dudng kinh 16 x6p thi cling véi cdc nuéce cdc chit

tan s& di qua mang.
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Hinh 23. Nguyén tic loc nguge
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Hinh 24. Hé théng xi Iy nuéc bang loc ngugc

1.4.6.2 Siéuloc — Ultrafiltration

Co ché cda siéu loc hoan toan khdc. Chat tan bi gif trén mang loc vi kich thu6c phan
tlr cda ching 16n hon dudng kinh 16 x8p hoiic do ma sdt phian t& v6i thanh 16 x6p cla

mang. Qu4 trinh ndy phic tap hon nhiéu.
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Hinh 25. Mang siéu loc

P& ti€n hanh qud trinh ngudi ta si dung cdc mang khong 16 xdp, mang dong va
khu&ch tdn 12 mang nhya gid déng thé va mang xdp & dang mang mdng ché tao tir vat
liéu polime. Phd bi€n nhit 13 mang polime bing axetat xenluld. Ngoai ra, con c6 cic
mang tif polietylen, dong polime etylen-propylen dugc flo héa, politetrafloetylen, thuy
tinh x6p, axeto butyrat xenlulo...

Mang loc axetat xenluld c6 ciu tric khong ding hudng. LSp hoat tinh phia trén c6
chiéu day d&€n 0,25um 1a 16p khong phin riéng, con & dudi 12 16p hat thd (100-200pm)
ddm bdo dd bén cd clia mang loc. Mang loc axetat xenluld 1am viéc &n dinh trong khodng
ap suat 1-8MPa, nhiét d6 0-30°C va pH = 3-8. P€ lam mang siéu loc ngudi ta st dung
nitrat xenluld, ciu tric cla né twong tu mang loc axetat xenluld.

Qud trinh phan riéng bing mang phu thudc dp suit, diéu kién thuy dong va ciu tric
thi€t bi, bin chi't va ndng d6 nudc thdi, ndong do tap chat va nhiét do. Nong d6 dung dich
ting lam cho 4p sudt thim loc ting cang 1am gidm kh3 ning thAm thau ciing nhu tinh chon
loc.

Loc ngugc dudc st dung cho ndng do chi't dién phan nhu sau:

e D&i v6i mudi héa tri 1 - khong 16n hon 5-10%
e DG&i v6i mudi héa tri 2 - khong 16n hon 10-15%
e D&i v6i mudi da héa tri - khdng 16n hon 15-20%

D&i v6i cdc chat hitu co cdc gi6i han ndng d6 s& cao hon. P& giam sy dnh hudng clia
phin cuc do ndng d6, ngudi ta td chitc dong tudn hoan dung dich va r8i héa 16p chit 16ng
sdt mang bing canh khud'y, rung va ting van toc.

B4n chit chit tan 4nh hudng dén tinh chon loc.

Khi c6 cuing khdi lugng phan ti chat vo co dudc giif trén mang tdt hon chit vo co. Khi
ting 4p suit, ning sudt mdy ting theo bdi vi dong lvc qud trinh ting. Tuy nhién, 4p suit

http://environment-safety.com 37



ting 1am mang bi ép chit va do d6 gidm tinh xuyén thAm vi vdy d6i v6i mdi loai mang
phdi xdc dinh 4p sudt lam viéc t6i da.

Khi nhiét do gidm, d6 nhét va khdi lugng riéng dung dich gidm nén kha ning xuyén
thAm ting. Tuy nhién, lic nay 4p sudt thim loc ting va mang bi chdy lam cho khd ning
xuyén thAm gidm. Ngoai ra, van tdc thuy phin ting nén thdi gian lam viéc cla mang
gidm.

Mang axetat xenluld bi phd huy ¢ 50°C nén nhiét do 1am viéc cia né 1a 20-30°C.

Cau triic thi€t bi d€ ti€n hanh qué trinh loc ngugc va siéu loc phdi ddm bdo bé mit
mang trong 1 don vi thé tich 16n, thdo 1dp don gidn, bén cd hoc va kin.

1.4.6.3 Ung dung

St dung loc ngugc va siéu loc c6 thé tich ra khéi nudc cdc dung dich ddm dic chat
hitu co va vd co.

Theo sd d6 nay, trong qud trinh siéu loc thu dugc dung dich ddm dic chd't hitu cd, con
trong qud trinh loc ngugc thu dude dung dich dim dic chat hitu co va nu6c sach.

Nudc thai

v Dung dich dAm dic chit hitu co
Siéu loc

| Dung dich chifa chiit vé co
v

Locnawie }——

Dung dich ddm dic chit vo co

A4

Nudc sach

Hinh 26. Quy trinh xit Iy nu6c biing siéu loc va loc nguge

SJ @6 hé thong siéu loc d€ tich nhii tuong dau nudc thdi véi ndng dd dau nhd hon
10% dugc trinh bay trén hinh.

Nudc thdi 2 — / 5
7

— Dau —4 / —Nudc sach
1 / \4
7 .
l Nudc H,SO,
Cin 3

Hinh 27. Quy trinh tich nhii tueng ddu nuéc thai

1- bé chiga; 2- 16p dau khong hoa tan; 3- bom; 4- bé chira; 5- mdy si€u loc; 6- binh
chita nudc bd sung; 7- binh chia dau.

Mady siéu loc lam viéc duéi dp sudt tir 0,14MPa d€n 0,42MPa & nhiét dd 32-38°C
(khong qué 50°C), van toc dong 5,5m/s.
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Trong bé (6), nudc dugc dun néng va bd sung H,SO, d€ tich diu. Sau dé nuSc quay
vong vao bé chita, con dau dugc diing 1am nhién liéu.

1.4.7 Tach khi

1.4.7.1 Nhd hdp thu cdc tap chdt bay hoi

Nhiéu nuSc thdi bi 6 nhiém bdi cdc tap chit vé c¢d va hitu cd, H,S, SO,, CS,, NH;,
COo....

Khi cho khong khi hodc khi trg it tan rong nudc (nhu Ny, CO,, khéi 10...) qua nuGc thai
céc cu tlr dé bay hoi sé& khuéch tdn vio pha khi, do 4p suit riéng phan clia né trén bé mit
dung dich 16n hon trong khong khi. Ap sud't riéng phin ciia ciu ti cin tich dudc xdc dinh
theo dinh luat Henri.

Qud trinh nh3 hdp thu bing khi trd c6 thé dudc ti€n hanh trong thip mAm, thip dém
va thdp phun. Hiéu qua nh4t la thdp mam v6i ché dd sdi bot hodc thip dém véi ché do
nhii tuong hda.

Hiéu qua xi li chit bay hoi ting theo nhiét dd hdn hdp 16ng khi, hé s6 truyén khdi va
bé mit ti€p xdc pha. Cdc chit dudc loai ra khéi nuSc duge dwa di hap thu hodc dot xiic
tac.

Khi lugng tap chdt nhd va khong c6 gid tri hodc khé thu hdi tir pha khi, ngudi ta cho
oxi héa xic tdc. Trong trudng hgp nay khong khi cung véi hoi tap chat & nhiét do 280-
350°C dudc cho qua I6p xdc tdc nhu piroluzit, oxit crom...) khi cho cdc chat hitu co bi oxi
héa thang CO; va H,O.

Sd d6 nha hap clobenzen tir nuSc thdi bing nito dugc trinh bay trén hinh sau.

—4 Khi di dot R

% N >
N\ T L
Nito T ]

Nudc thédi e WY
e 1
S V[
\\— \— \_ _l Nudéce sach

1 2 3

Hinh 28. S¢ dd nha hip benzen tir nuc thai

1- bé chita nudc thdi; 2- bom nudc; 3- thip mam nha hip; 4- voi phun; 5- hé thong
phan phoi khi nito.

Nudc thdi ngoai clobenzen con chita metanol, ¢c6 amin vong thom, formaldehyt va
clorua natri. Thdp gdm 4 doan, trong mdi doan c6 3 mam sii bot. Nitd cho vio ddy mdi
doan qua dng phin phdi khi. N€u néng dd ban dau clia clobenzen trong nudc 1a 1,8-
2,0mg/l, luu lugng 13 0,15m’/h va nitd 44m>/h thi ndng do clo benzen con lai trong nudc
nhd hon hoic bing tiéu chudn (0,02mg/l). Thdi gian Iuu clia chi't 18ng trén cdc mam 13 8
phiit. Nong do con lai clia clobenzen trong nuéc sau xt 1i phu thudc ndng d6 ban dau. Céc
tap chat khdc khong 4nh hudng dén hiéu qué x{t 1i.
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1.4.7.2 Tdyué

Trong mot s0 nudc thai c6 chita mercaptan, amin, amoniac, sunfua hydro,
hydrocacbon lam cho nu6c c6 mui hdi. P& xit i nudc thdi c6 mui hoi c6 thé 4p dung cic
phuong phdp khdc nhau nhu: thong khi, clo héa, chung cit, x{ li bing khéi 10, oxi héa
bing oxi dudi 4p sudt, 0zon hod, trich li, hAp phu va oxi héa vi sinh.

Phuong phdp hiéu qud nhat 13 khong khi (thdi khong khi qua nudc thai). Sau do,
khong khi cling vdi tap chi't dudc cho va thap dém dé rira bing dung dich kiém.

Dé dat hiéu qué x& 1i 85-90% cin c6 luwu lugng khong khi 12 12-15m’ trén 1m’ nuée
thdi, s6 mam khog nhd hon 10, mat do tudi 20-80m’*/m’h, ndng d6 kiém khong thap hon
40g/1. Nhugc diém co ban clia phucng phap nay 13 mot sé chi't khog duge loai bing thong
khi va § lai trong nudc thai.

Trong cong nghiép xenluld, nude bi 6 nhi€m bdi cdc hgp chit chita luu huynh, mrtanol
va diu thong. Thdi bing hdi nuSc cho phép loai cdc chit nay ra khéi nudc thi. Cic thiét
bi cd ban dugc dung d€ thuc hién phuong phap nay 1a thip mam xuyén 156 hoic thdp dia
chép. Hiéu qud xt 1i H,S va metyl mercaptan gin 100%, con cdc chit khdc 90% tiéu hao
hoi nudc cho Im® nuéc thai 1a 60kg. PE gidm tiéu hao nudc, ngudi ta dun néng nudc thai.
1.4.8 Trich ly - extraction

Trich li pha 16ng dugc ng dung d€ 1am sach nudc thai chida phenol, dau, axit hitu co,
ion kim loai... V& phuong dién kinh t&, phuong phap nay dugc tng dung khi ndng do chit
thdi 16n hon 3-4g/1 vi khi d6 gid tri chat thu hdi méi di bu dip chi phi cho qu4 trinh trich Ii.

Lam sach nudc thdi bing phuong phdp trich li bao gdm ba giai doan:

e Giai doan thi¥ nhat: tron manh nudc thdi vdi chit trich li (dung mdi hitu cd). Trong diéu
kién bé mit ti€p xidc pahlt tri€n giita cdc chit 18ng hinh thanh hai pha 16ng. Mot pha
12 cha't trich vé6i chat dugc trich, con pha khdc 12 nudc thdi véi chat can trich.

e Giai doan thit hai: phin riéng hai pha 1dng néi trén.
e Giai doan tht ba: tdi sinh chat trich.

D€ gidm ndng @6 tap chit tan thip hon gidi han cho phép cAn phadi chon ding chat
trich va van toc nap né vao nuéc thai.

Chat trich li phdi thda man cdc yéu cAu sau:

e Hoa tan chit can trich nhiu hon nuéc. Kha ning hoa tna cang cao chi phi x& 1i cang
thap.

e (6 tinh chon loc cao. Chdt cin trich hoa tan cang it cAu ti thi hiéu qua trich cang cao.
e Tan rat it hoic khong tan trong nudc thai, khong hinh thanh nhii tuong bén.

e (6 trong lugng riéng khic xa trong lugng riéng clia nuéc dé tich nhanh va hoan toan
ra khdi nude.

e (6 hé s6 khuéch tin 16n.

e Phuc hdi don gidn va it tdn kém.
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e (C6 nhiét dd so6i khiac xa nhiét dd soi cia chat can trich li, c6 nhiét héa hdi va nhiét
dung riéng nho.

e Khong tuong tic v6i cdc chit cAn trich.

e Khong ddc, khdng nguy hiém chdy nd, khong in mon thiét bi va gid ré.

Chat trich li phdi dudc phan bd déu trong thé tich nudc thii. Van tdc nhap chit trich
vao nudc phai toi thi€u, thudng né duge xdc dinh bing thuc nghiém.

Trong trudng hdp nudc thdi chita vai tap chat hodc doc hai nhat, roi sau d6 trich cic
ciu tif khac. P&i vdi tiing ciu tif c¢6 thé st dung chat trich khdc nhau. Ciing c6 thé ti€n
hanh trich nhiéu tap chat cing mot lic, nhung khi d6 khé chon cha't trich va khé téi sinh
no.

Trong qud trinh trich cAn phai thu hdi cha' trich vi muc dich kinh t&. T4i sinh cha't trich
c6 thé dugc thuc hién bing cdc biéc phap sau: 4p dung qué trinh trich thit cAp v6i dung
mdi khéc, bay hdi, chung, twong tdc héa hoic ling.

B4i vi khong c6 chdt 1dng nao hoan toan khong tan trong nudc nén trong qud trinh
mdt phan dung mdi tan trong nuSc thdi va 1am & nhiém nudc do d6 can phai loai né. Cic
phuong phdp phd bi€n duge d4p dung cho viéc loai dung moi 1a hap thu va bay hoi biing
hoi nudce thai hodc khi.

1.5 XU LY BANG PHUGNG PHAP HOA HOC — CHEMICAL PROCESSES

Phuong phdp héa hoc 1am sach nuéc thdi bao gdm trung hoa, oxi héa va khit. TAt ci
céc phuong phdp nay déu lién quan dén viéc tiéu hao tdc cha't, vi vay chi phi I6n. Ngudi ta
trng dung cdc phuong phdp nay dé loai cdc chat hoa tan va trong hé thdng cAp nudc khép
kin.

1.5.1  Trung hoa - neutralization

Nuéc thdi chita cdc axit hodc kiém vo cd truSc khi thai vao hé thdng nudc hoic trude
khi st dung trong cdc qud trinh cong nghé can dugc trung hoa. Nu6c duge cho 1 trung tinh
khi n6é ¢6 do pH = 6,5 - 8,5.

Trung hoa c6 thé dugc ti€n hanh biing nhiéu cich khac nhau: tron nudc thdi axit va
kiém vdi nhau, cho thém tdc chit, loc nu6c axit qua vat kiéu trung hoa, hap thu cdc khi
axit bang nudc kiém hodc hdp thu amoniac bing nudc axit. Chon phuong phdp trung hoa
phu thudc vao thé tich va ndng do nudc thai.

1.5.1.1 Trung hoa bang cdch tréon

Phuong phéap ndy dudc ing dung n€u trong mdt nha mdy hodc cdc nha mdy 1an can
c6 nudc thdi axit va kiém khong bi 6 nhiém bdi cdc ciu tir khic. Ngudi ta tron nudc axit
va kiém vao binh c6 cdnh khuiy hoic khong c6 cdnh khudy (khudy tron bing khong khi).
1.5.1.2 Trung héa bang cdch cho thém tdc chét

Pé€ trung hoa nudc axit ¢6 thé ding: NaOH, KOH, Na,COs, NH,OH, CaCO;, MgCO3,
dolomit (CaCOs3;, MgCOs), xi ming. Tuy nhién tdc chit ré nhat I1a sita voi v6i nong dod
Ca(OH), 5 - 10%. Poi khi d€ trung hoa ngudi ta st dung cdc chat thai khdc nhau. Vi du,
ngudi ta dung xi clia sdn xudt hop kim sit - crom, luyén thép va luyén gang d€ trung hoa
nudc chira axit sunfuric.
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Téc chi't dugc chon phu thudc vao thanh phan va ndng dd nudc thii. C6 ba dang nudc
thdi chita axit:

e 1. Nudc chira cac axit yéu: axit cacbonic (H,CO3), axit axetic (CH;COOH);

e 2. Nudc chita axit manh: axit clohydric (HCI), axit nitric (HNO3). D€ trung hoa chiing
c6 thé dung bat ky tdc chit ndo néu trén. Mudi clia cdc axit nay dé tan trong nudc;

e 3. Nudc chira axit sunfuric (H,SO,), axit sunfurd (H»SO3). Mudi canxi clia cdc axit nay
khé tan trong nuéc va tao cin.

Khi trung hdoa nudc thdi chita axit sunfuric bing sita vdi s& hinh thanh thach cao
(CaS0,4.2H,0) & dang cin ling. Cdc cin nay sé ling trén thanh dng din va lam tic nghén
chiing. Do d6, can phai rita chiing bing nu6c sach hoic cho thém vio nudc thdi cdc chit
1am mém nudc, vi du hexan photphat. Ting van toc chuyén dong clia nu6c ciing 1am gidm
sy’ tram tich ctia thach cao.

P& trung hoa nudc thai cé tinh kiém ngudi ta st dung céc axit hoic khi axit.

1.5.1.3 Trung hoa bang loc nudc axit qua vdt liéu trung hoa

Trong trudng hdp nay d€ trung hdoa nudc axit ngudi ta cho loc nudc qua 16p magezit
(MgCO3), dolomit (CaCOs. MgCOs), CaCOs, chat thi rin (xi, tro). Ngudi ta st dung thiét
bi loc ding c6 16p hat CaCO3 hoic dolomit kich thuc 30 - 80 mm, vé6i chiéu cao 16p loc
0,85 - 1,2 m van t6c khong dugc 16n hon 5 m/s va thdi gian ti€p xtic khong nhé hon 10
phiit. Van td¢ trong thi€t bi nim ngang 1a 1 - 3 m/s.

1.5.1.4 Trung hoa bang khi axit

P& trung hoa nudc thdi c6 tinh kiém thdi gian gdn diy ngudi ta bit diu st dung khi
thdi chita CO,, SO,, NO,, N,Os... Viéc trng dung phudng phdp nay cho phép vira trung hoa
nudc thai vira 1am sach khi khéi cdc chat doc hai.

Ung dung khi CO; ¢6 nhiéu wu diém so véi st dung SO, hozc HCI nhu:
e Cho phép gidm gia thanh qua trinh trung hoa.
e Do hoa tan CO, kém nén gidm duge nguy hi€m ciia sy oxi héa qui do.
e Hinh thanh cacbonat dugc tng dung nhiéu hon so véi cdc sunfat va clorua.

e Téc dung an mon va doc hai cia ion C032' it hon cdc ion SO4> va CI.
1.5.2 Tao tia — chemical precipitation

Phuong phép tao tiia tng dung phd bi€n d€ xit 1y ion kim loai ning. Cic ion kim loai
ning nhu thuy ngan, crom, cadmi, k&m, chi, dong, niken, asen dudc loai ra khdi nudc thai
biing phuong phdp héa hoc. Bin chit cia phuong phdp nay la chuyén cic chat tan trong
nuéc thanh khong tan, bing cdch cho thém chat phdn ng, va tdch ching ra & dang cin
ling.

ChA't phdn ¢ng dugc dung 13 hydroxit canxi va natri, cacbonat natri, sunfit natri, cdc
chat thdi khic nhau nhu xi st - crom, chita (%): CaO - 51,3; MgO - 9,2; Si0O; - 27,4; Cr,03
-4,13; Al,0O3 - 7,2; FeO - 0,73.
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Gia tri pH tuong rng cho sy bit dau ling va ling hoan toan cla cic hydroxit kim loai
khéc nhau dugc cho trong bdng 10.1.

Bang 3. Gi4 tri pH trong qua trinh ling cac hydroxit kim loai
Gid tri pH
Dang cation Bit dau ling Ling hoan toan
(ndng do ion ban dau 0,01mol/l) (ndng do con lai 107 mol/l)

Sit (Fe*") 7.5 9,7

Sit (Fe®) 2.3 4,1

Kém (Zn*) 6,4 8,0
Crom (Cr’") 4,9 6,8
Niken (Ni**) 7.7 9,5
Nhom (AI) 4,0 5,2
Cadmi (Cd*") |82 9,7

e Xt li cic hgp chat thuy ngan:

Nu6c thai bi 6 nhiém thuy ngan (Hg) va cdc hgp chit clia né, dudc tao thanh do sin
xuat Clo, NaOH, trong cdc qud trinh dién phan dung dién cuc thuy ngan, do sidn xui't thuy
ngin, di€u ch& thudc nhudm, cdc hydrocacbon, do st dung thuy ngin lam chat xic tic,
trong mOt vai nganh ma dién.

Thuy ngin trong nudc cé thé ton tai & dang thuy ngan kim loai, cic hdp chit vo cd va
hitu co. Hgp chdt vo co thuy ngan: Oxit - HgO, clorua - HgCl,, sunfat - HgSO,, sunfua -
HgS, nitrat - Hg(NO3),, xianua - Hg(CN),, thioxianat - Hg(NCS),, xianat - Hg(OCN)s.

Trong céc hgp chit vo cd, chat doc chi y&u 1a ion Hg**. Do d6 nguy hi€ém nh4t 1a cdc
mudi dé tan va dé phan Ii.

Hdp chat hitu cd thuy ngan dugc ng dung trong tdng hgp cdc chit hitu co kim loai,
nhu chit ddc héa hoc, @€ bdo vé vat liéu nhua, gid'y, hang dét, @€ bdo quin gd...

Hop chat hitu co thuy ngan rat doc va khong cho phan tng véi ion Hg. Trong ngudn
nudc, thuy ngan dudi Anh hudng ctia cic hdp cht hitu cd trong nudc ty nhién, chuyén héa
thanh hgp chat c6 doc tinh manh. Nong dd gidi han cho phép thuy ngan trong ngudn nudc
1a 0,005mg/1.

Thuy ngan kim loai dugc loc va ling. Cdc hat khong ling dudc oxi hda bing clo hoiic
NaOCI @én HgCl,. Sau d6 xt 1i nu6c bing cha't khtr (NaHSO, hoic Na,SO3) d€ loai ching
va clo du.

Thuy ngin c6 thé dudc tich ra khéi nuc bing phuong phap khir vdi chat khir la:
sunfua sit, bisunfit natri, bot sit, khi H,S, hydrazin.

Bé ling Hg, trudc tién ngudi ta cho vao nudc thdi sunfua natri, bisunfua natri hodc
sunfua hydro. Sau d6 xi li nu§c biang clorua natri, kali, magie, canxi ho#ic sunfit magié véi
s6 luong 0,1g/1. Khi d6 sunfua thuy ngan dugc ling & dang hat. D€ loai cdc hat keo phan
tdn cao ngudi ta dung chi't két tu Alx(SO4)3.18H,0, FeSO,.7H,0...

Céc hgp chat hitu c¢d thuy ngan diu tién dugc phan huy bing oxi héa (khi clo). Sau khi
loai clo du, cation Hg dugc khit dén Hg kim loai hodc chuyén sang dang sunfua khi, rdi
loai can.
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e Xu Ii cdc hgp chat kém, dﬁng, niken, chi, cadmium, coban

Mudi cdc kim loai nay chita trong nu6c thai ctia nha may tuyén quing, luyén kim, ch&
tao mdy, ch& bi€n kim loai, héa chit, dugc phadm, ché bi€n son, dét...

X 1i nudc thdi chita mudi k&€m bing hydroxit natri
Zn** + 20H — Zn(OH), {

Khi pH = 5,4 hydroxit kém bit diu ling. Khi pH bing 10,5 bit diu tan cdc hydroxit
ké&m ludng tinh. Do d6, qud trinh x{ li can ti€n hanh khi pH = 8-9.

N&u st dung soda:
2ZI’1C12 + 2N32CO3 + HQO — 4NaCl + C02 + (ZHOH)2C03~L

Khi pH = 7-9,5 hinh thanh cacbonat c6 thanh phin 2ZnCOs;, 3Zn(OH),, khi pH > 10
thanh phan hydroxit ting.

Mic diu qué trinh ling cacbonat bit dau khi pH thdp hon hydroxit, nhung tiéu hao
soda nhiéu hon NaOH hoic Ca(OH),. Biéu d6 dugc gidi thich ring khi 1ing kim loai ning
biing soda qud trinh di&n ra qua giai doan tao thanh bicacbonat va d€ két thiic phan tng
can lugng du tic chat.

X li nuSc thdi chita ion ddng biing hydroxit:
Cu** + 20H — Cu(OH),
2Cu*" + 20H" + CO;* — (CuOH),COs!
Qud trinh dién ra khi pH = 5,3.
C6 thé dung feroxianua kali d€ tach ddng va cdc ion kim loai ning ra khéi nudc thai.

D¢ loai ddng va cadmi ngudi ta cho nudc thii ti€p xic véi SO, hoic cdc sunfic va bot
kim loai nhu k&m, sdt. Khi d6 kim loai khit sunfic thanh sunfua, cing v6i kim loai ning
hinh thanh sunfua khé tan.

Xt 1i nuGe thdi chita niken biang hydroxit, cacbonat:
Ni** + 20H — Ni(OH),)
2Ni** + CO5* + 20H — (NiOH),CO; 4
Ni** + CO3* — NiCO34
Ni(OH), bit diu ling khi pH = 6,7

Cation chi trong dung dich chuyén thanh cin ling & mot trong ba dang hop chat khé
tan:

Pb** + 20H — Pb(OH){
2Pb** + 20H" + CO3* — (PbOH),CO+{

Pb** + COs* — PbCOsd
Hydroxit chi bit diu 1ing khi pH = 6,0

X 1i nudc thai chita coban va cadmi biing sita voi c6 thé dat hiéu qua tdi da.
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Nudc thdi c¢6 thé chita nhiéu kim loai khdc nhau, chiing thudng dudc loai dong thdi
bing hydroxit canxi. Khi 1ding dong thdi vai kim loai khac nhau hiéu qué dat t6t hon khi
ling titng kim loai. Piéu dé 13 do hinh thanh céc tinh th€ hdn hop va hdp phu ion kim
loai trén bé mit pha rin.

X 1i nudc thdi bing tic chit kiém cho phép gidm ndng d6 kim loai ning dén dai
lugng cho phép thdi vio hé thong nudc thdi sinh hoat. Tuy nhién, khi dd sach yéu ciu cao
hon thi phuong phdp nay khong dat yéu cau.

P& 1am sach nudc hon ngudi ta x& 1i né biing sunfua natri, vi dd hoa tan clia cic
sunfua kim loai thAp hon cda hidroxit va cacbonat rit nhiéu. Qué trinh ling cdc sunfua
dién ra khi pH thdp hon so véi ling hydroxit va cacbonat. Vi du sunfua kém ling khi pH =
1,5, sunfua niken va coban léng khi pH = 3,3.

Ngoai ra, d€ loai ion kim loai ning con cé thé sit dung pirit hat hoic bot, sunfua cic
kim loai khong doc.

Nhuge diém ctia phuong phdp héa hoc 1a hinh thanh cin khé tich nuSc. Ngoai ra,
nude sau khi x{ 1i chita Iugng 16n mudi canxi, khé st dung trong hé thdng nudc tuan hoan.

e Xt li hgp chat asen

Nong d6 gidi han cho phép ciia asen trong ngudn nuéc 1a 0,05mg/l. P& xit 1i asen ta
ttng dung phuong phdp phdn tng, hdp phu, dién héa, chiét va cdc phuong phip khic.
Chon phuong phdp phu thudc dang asen hoa tan, thanh phan, do axit va cdc chi s6 khéc
cia ngudn nuéc.

Khi ndng d6 asen cao c6 thé diing phuong phap ling héa hoc dudi dang cac cha t khé
tan (asenat, asenit cdc kim loai kién thd va kim loai ning, sunfua va hydroxit asen).

Pé& x1t 1i hgp chd't chita oxi clia asen, ngudi ta ng dung sita voi, khi d6 sé& tao cin ling
1a cdc asenat va asenit.

Hop chat asen (V) loai ra khdi nu6c d&€ hon asen (III). Ngoai ra, viéc bdo quan cin
cda asen (V) ré hon do it doc va it hoa tan hon. Vi vay, hgp chat asen (II) trudc khi ling
dudc oxit héa thanh asen (V). Cédc chdt khir 1a CuCl,, clo, bun hypoclorit, H,O,, axit nitric,
0z0n, piroluzit...

Piroluzit dugc diing nhiéu nhit trong mdi trudng axit, phan ng x4y ra nhu sau:
H3ASO3 + MH02 + H2$O4 = H3ASO4 + MHSO4 + H2O

Ché& dd t6i wu: lugng MnO, - 4 1an 16n hon phuong trinh lugng héa hoc, do axit cia
dung dich 30-40g/1 (H,SO.), nhiét do 70-80°C, thai gian oxi héa 3 gid.

e XU li muoi st
Trong nudc ty nhién ham lugng sit dao dong tir 0,01 d€n 26mg/l. Ngoai ra, sit chira

trong nudc thdi ciia nha mdy héa chat, luyén kim, ch€ tao mdy, ch& bién kim loai, héa
dau, dét, nhudm, dugc pham...

Khi ndng do sit 16n hon 1mg/l nudc c6 mau nau.
D& khit sit, ngudi ta tng dung phuong phép suc khi, héa hoc, hap thu, loc ngudgc.

Qu4 trinh loc khi dién ra nhu sau:
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4Fe + 0, + 2H,0 = 4Fe™ + 40H
Fe™* + 3H,0 = Fe(OH)34 + 3H"
Néu trong nudc c6 cédc ion bicacbonat:
4Fe** + 8HCO; + O, + 2H,0 = 4Fe(OH)34 + 8CO,T

Cin Fe(OH); dudc loai ra khéi nuéc bing ling hoic loc. Cin nay c6 thé dung d€ diéu
ch& bot mau hoidc dé xit 1i H,S trong khi thai.

Khi ham lugng sdt cao, phucng phép suc khi khong cho phép loai ching hoan toan, vi
vay phdi Gng dung phuong phdp héa hoc. Chat phin tng c6 thé 1a clo, clorat canxi,
pemaganat kali, 0z0n, oxit canxi, soda...

Phén tng lién k&t véi clo:
2Fe(HCO3), + Cl, + Ca(HCO3), — 2Fe(OH)3d+ CaCl, + 6CO, T
Phédn @ng lién k&t véi pemanganat kali:
2Fe(HCO3); + KMnOg4 + 2H,0 — 3Fe(OH); + MnO; + 5CO; + KHCO3
Néu sit § dang cdc hgp chat hitu co hoic keo, tng dung phuong phap 0z6n héa.
e Xt li cic hgp chit mangan

Céc hgp chit mangan chifa trong nuéc thdi nha mdy luyén kim, ch€ tao mdy va héa
chat. Khi nong d6 mangan 16n hon 0,05mg/l nuéc c6 mau tdi.

Loai mangan ra khdi nudc c6 thé biing ciac phuong phap sau:
1. Xt 1i bing pemanganat kali,
2. Suc khi cting v6i sy voi hda,
3. Loc nu6c qua cdt mangan hodc cation mangan,
4. Oz6n héa, clo héa hoic oxi héa bE‘lng dioxit clo.

Khi x1t li bing pemanganat kali s& hinh thanh dioxit mangan:
3Mn** + 2MnOy4” + 2H,0 — 5MnO,{ + 4H*

Trong d6 1mg KMnOy oxit héa dugc 0,53mg Mn>*. Hiéu qui cao nhét khi ding 2mg
KMnOy cho Img Mn?*. MnO, dudgc téch ra bing loc mangan héa tri 2 bi oxi héa chAm bdi
oxi tao thanh Mn(OH); va Mn(OH)4. Khi pH = 9,5 mangan dudc loai hoan toan, con khi
pH < 7,5 n6 gin nhu khong bi oxi héa bdi oxi clia khong khi. D€ thic diy qué trinh oxi
héa sau suc khi ngudi ta cho thém vio nuSc Ca(OH), hoic soda dé ting pH.

Mn (IT) ¢6 thé dudc loai ra khdi nude do oxi héa bdi clo 0zon hoic dioxit clo.

Tiéu hao clo cho oxi héa 1mg Mn 1a 1,3mg, ti€u hao ClO; la 1,35mg va Oz la 1,45mg.
Tuy nhién, viéc &ng dung cdc chit khir nay yéu cau xdy dung thi€t bi phiic tap nén thuc t&
ching khéng dudgc st dung.

Trong cdc phuong phap néu trén hiéu qua nhat 1a phuong phdp x1t li bing pemanganat
kali: n6 khong yéu ciu thi€t bi phiic tap va dé ki€m tra.
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1.5.3  Oxy hoa kh&r — Oxidation and Reduction

D€ lam sach nudc ngudi ta st dung cdc chit oxi héa sau: clo khi va 1éng, dioxit clo,
clorat canxi, hypoclorua canxi va natri, pemanganat kali, bicromat kali, oxi gia, oxi cta
khong khi, 0z6n, piroluzit MnO..

Trong qué trinh oxi hda, cdc chat & nhiém doc hai, chita trong nude thdi, do phdn ¥ng
héa hoc, chuyén thanh chat it ddc hon va dudc loai ra khdi nudc.

Phuong phdp nay yéu ciu chi phi tic chit 16n, vi vy né chi dudc ng dung khi chi't 6
mhi&m khong thé loai dudc bing cdc phuong phap khic. Vi du, xit li cdc xianua, cdc hop
chat tan cla asen...

Cha't c6 tinh oxi h6a manh nhat 13 flo, nhung do c6 tinh in mdon manh nén né khong
thé€ dugc ng dung trong thuc t&.

Thé€ oxi héa clia cdc chat khdc nhu sau: ozon - 2,07; clo - 0,94; H,O, - 0,68;
pemanganat kali - 0,59 (don vi: von).

1.5.3.1 Oxi héa bing clo

Clo va cdc chat chira clo hoat tinh 13 chat oxi héa phd bi€n nhit. Ching dugc tng
dung dé€ 1am sach nudc khéi HsS, hydrosunfua, cic hgp chat metyl, Iuu huynh, cic phenol,
cac xianua...

Khi cho clo vao nudc s€ hinh thanh hypoclorit va axit clohydric
Cl; + H,O = HOCI + HCl

Sau d6 dién ra sy phan li hypoclorit, khi pH = 4 phan t& clo gin nhu khong c6:
HOCI<=H" + OCI

Téng Cl, + HOCI + OCI dugc goi la clo ¢6 hoat tinh ty do.

Qud trinh xi¥ 1i cdc xianua dugc ti€n hanh trong moi trudng kiém (pH = 9). Xianua c6
thé dugc oxi héa thanh nits va dioxit cacbon.

CN + 20H + Cl, - CNO" + 2CI' + H,O
2CNO +40H" + 3Cl, » CO; + 6CI" + N» + 2H,0

Céc ngudn clo hoat tinh ¢6 thé 1a clorat canxi, hypoclorit, cdc clorat, dioxit clo. Chiing
dudc hinh thanh theo cdc phén ng sau:

Ca(OH)2 + C12 = CaOClz + Hzo
2NaOH + Cl, = NaClO + NaCl + H,O
25 -30°C
2Ca(OH), + 2Cl, = Ca(ClO), + CaCl, + 2H,O

ChA't oxi héa manh 12 clorat natri (NaClO,), né bi phan huy sinh ra ClO,. Dioxit clo 1a
khi ddc c6 mui git hon clo. Clorat natri dugc diéu ché nhu sau:

2NaClO; + Cl, = 2CIO; + 2NaCl
5NaClO; + 4HC1 — 5NaCl + 4Cl10; + 2H,0

Quad trinh oxi héa xianua thanh xianat bdi clo hoat tinh nhu sau:
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CN + OCI' - CNO +CI'
Xianat dé bi thuy phan thanh cacbonat
CNO" +2H,0 — CO5™ + NH4"
Van tdc thuy phan phu thudc pH clia moi trudng. pH = 5,3 trong 1 ngay dém 80%
xianat bi thuy phan. N&u du clorat xianat bi oxi héa ti€p tuc.
2CNO™ + 30CI' + H,O — 2CO; + N, + 20H + 3CI’
Trong lic phin tng pH dudc giit trong khodng 8-11. Kiém tra sy oxi héa hoan toan
dua trén ndng do clo hoat tinh con du, khong thap hon 5-10mg/1.

Clorat canxi thuong phim chia dudi 33% clo hoat tinh, con hipoclorua canxi-dén
60%.
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1.5.3.2 Oxi héa béng H,0;

H,0, 1a chat 16ng khong mau, dugc dng dung dé€ oxi héa céc nitric, andehyt, phenol,
xianua, chit thdi chira luvu huynh, thudc nhudém hoat héa... Oxi gia ddc, ndng do giéi han
cho phép trong nudc 1a 0,1mg/l1.

Trong mdi trudng axit va kiém, H,O, bi phian huy.
2H" + H,0, + 2e — 2H,0
20H + H,0; + 2e — 2H,0 + 20™

Trong moi trudng axit nudc oxi gid chuyén mudi sit héa tri 2 thinh mudi héa tri 3,
axit nito thanh axit nitric, sunfua thanh sunfat. Xianua bi oxi hda thanh xianat trong moi
trudng ki€m (pH = 9-12).

Trong dung dich lodng qud trinh oxi héa chit hitu co dién ra chim, vi vy ngudi ta
ding xic tic 12 cdc ion kim loai c6 héa tri thay ddi (Fe**, Cu**, Mn**, CO**, Cr**, Ag™).

Vi du, qud trinh oxi héa biing H,O, véi mudi sit dién ra rit nhanh khi pH = 3-4,5.
Trong qud trinh x 1i nuGc ngudi ta con st dung tinh khit cla oxi gia
H,0, + Cl, > O, + 2HCI
NaClO + H,O, —» NaCl + O, + H,O
Cidc phan tng nay dugc diing d€ khi clo trong nuéc H,O, du dugce loai bdi MnO,.
MnO:; + H,O; + 2HCI - MnCl, +2H,0 + O,

Oxi héa chdt 6 nhiém bing cdc axit H,SOs va H,S50g c6 nhiéu trién vong. Vi du
phenol dugc oxi héa bing H,SOs khi pH = 10. Biing phuong phdp nay cé thé gidm ndng
d6 phenol d&€n 5x10°%. Céc xianua bi phan huy nhanh dudi tic dung clia céc axit ndy.
Khi néng d6 xianua trong nudc thaila 0,01 - 0,05%, ngudi ta dung H,SOs, con khi n6ng do
cao dung H,S50s. Piéu kién t6i wu 12 pH = 9.

1.5.3.3 Oxi héa bing oxi ciia khong khi

Ngudi ta sit dung oxi ctia khong khi d€ oxi héa cdc hdp chat sit nhi thanh sit tam vdi
st tao thanh hidroxit sit k€t tia. Phdn ¢ng oxi héa nhu sau:

4Fe®* + O, + 2H,0 = 4Fe’ + 40H
Fe** + 3H,0 = Fe(OH); 4 + 3H"

Qui trinh oxi héa dién ra khi suc khong khi qua nudc thdi. C6 thé don gidn hda viéc
suc khi biing cdch cho nuSc & dang giot rdi trong khong khi xudng bé mit vat liéu loc. Khi
céc giot 16ng ti€p xdc véi khong khi s& xdy ra qué trinh oxi hda sit.

Oxi héa trong khong khi ciing dugc diing d€ oxi héa nu6c thai sunfit cia cdc nha may
xenluld, ch€ bi€n diu md va héa diu. Qud trinh oxi héa cdc hydrosunfua va sunfua dién
ra mot s6 giai doan véi sy thay d6i héa tri cia Iuu huynh tir -2 dén +6.

S¥ 5 S — S$1,065 = $,0;F - SO;* — SO,*
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1.5.3.4 Oxi héa bang piroluzit MnO,

Quad trinh dugc ti€n hanh biing cdch loc nudc thdi qua 16p vat liéu nay hoic trong thiét
bi khudy tron. Piroluzit 12 vat liéu ty nhién, chita chii y&u la dioxit mangan. N6 dugc st
dung rong rii d€ oxi héa asen héa tri ba thanh héa tri nim.

H3ASO3 + MH02 + H2$O4 = H3ASO4 + MI’ISO4 + HZO
Ché& d@d t6i wu cho qud trinh oxi héa la: lugng MnO, bon 1an 16n hon so v6i phuong
trinh lugng héa hoc, do axit cia nude 30 - 40 g/l, nhiét do nudc 70 - 80°C.

1.5.3.5 QOzon hoa

Oxi héa biing 0z6n cho phép ddng thdi khit mau, khir mui, tiét tring va vi la ca nudc.
Bing 0z6n héa c6 thé xi 1i phenol, sin phdm dau md, sunfuahydric, cdc hdp chat asen,
chat hoat héa bé mit, cdc xianua, thuSc nhudém, cic hydrocacbon thom giy ung thu, thudc
sat trung...

Ozon - khi mau tim nhat. Trong ty nhién n6 o thugng ting khi quyén. 0 nhiét do t°= -
111,9°C 0z6n héa 16ng ¢6 mau xanh dam.

Oz6n ri't doc, ndng do t6i da cho phép trong khu vuc lam viéc 1a 0,0001mg/m3. Oz6n
oxi héa tit cd kim loai, ngoai trir ving, chuyén ching thanh oxit.

Trong dung dich nu6c 0zon phén li nhanh hon trong khong khi, trong dung dich kiém
y&u phan li rdt nhanh, con trong dung dich axit n6 c¢6 d6 bén cao. Trong khdng khi sach né
phan rd rat cham.

Oz6n 1am phan huy cédc chit hitu cd va tiét triing, cdc vi khudn chét nhanh hon hang
ngan lin so vé6i viéc st dung clo. P hoa tan clia 0zdn trong nudc phu thudc pH va cic
chat hoa tan khdc. Khi c6 axit va mudi trung tinh do hoa tan clia 0zon ting. Ki€ém lam
gidm d6 hoa tan cia 0zon.

Téc dong clia clia 0zdn trong qud trinh oxi héa c6 thé dién ra trong ba huéng khic
nhau:

1. Oxi héa tryc ti€p v6i sy tham gia cda mot nguyén tir 6xy.
2. Lién k€t toan b phin tif 0zon vdi chat bi 6xi hda véi sy hinh thanh cdc oz6nua.
3. Tdc dong xiic tac cho qué trinh oxi hda bing oxi, c6 trong khdng khi chita 0zon.
0z6n dugc dicu ché tir oxi ctia khong khi khd hoic oxi tinh khi€t dudi tdc dung clia sy
phéng dién. Chi phi ning lugng cho viéc sdn xuit 1 kg ozon tir khdng khi gin 18kWh, con
tir oxi sach gan 9 kWh.

0z6n dudc cho vao nudc thdi § dang hdn hdp khong khi - 0zdn hoic oxi - 0zdn. Non
dd 0zodn trong hdn hgp gin 3%. P& thic diy qud trinh oxi héa hdn hdp dugc phin tin
trong nudc thdi dugi dang cdc hat i ti.

Vi 0z6n 13 chit ddu ddc manh nén trude khi thdi cAn phai lam sach khi thai khéi 0zon
con sét lai. Xt 1i 0z0n dugc thuc hién bang 3 phuong phép:

1. Pha loang khi.
2. Phan huy 0zdn bing hap phu, xic tdc hodc nhiét phan.

3. Tan dung ozon.
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Quad trinh x{ li nudc thdi dugc don gidn nhi€u khi st dung chung siéu 4m va ozon, tia
cuc tim va ozon. Tia cuc tim 1am ting td¢ qué trinh oxi héa 1én 10% - 10* 14n. Qu4 trinh oxi
hod co thé chia lam hai giai doan:

1. Kich thich bing quang héa, cdc phan tif dudi tdc dung clia tia cuc tim.
2. Oxi héa bing 0zon.

Oz6n oxi héa chit vo co va hitu co tan trong nuSc thdi. Sau diy 12 mot s6 vi du 0zdn
héa cdc hgp chdt kim loai:

2FeSO4 + HySO4 + O3 = Fex(SO04);3 + 3H,0 + O,
MnOy4 + O3 + 2H,0 = H,MnOs3 + O, + H,SO4
2 HoMnOs3 + 30, = 2HMnOy4 + 3 O, + H,O
Oz6n hoa H,S
HsS + O3 = H,0 + SO,
3H,S + 403 = 3H,S04
Oz6n hoda ion thioxianat
NCS™ + 203 + 20H — CN" + SO;” + 20, + 2H,0
CN" + SO5™ + 205 — CNO™ + SO, + 20,
Oz6n héa amoniac
NH; + 403 —> NOs” + 40, + H,O + H'
Oz6n héa cdc xianua
CN' +0; - OCN + 0,7
OCN’ +2H" + 2H,0 — CO, + H,0 + NH, T
OCN' + 2H,0 — HCOs + NHj3
20CN + H,0 + 303 — 2HCO3; + SO, + N, T

0Oz6n hda cic chit hitu co c6 lién két

N % Ne= 0—

C C / \ | |
|| +Os—> |\o3 - C—00 + 0= c/—> \C C/
C c/” N\ N /\
7\ 7\

D&i v6i phenol, 0zdn ¢6 hoat tinh cao trong khodng ndng do rong, tir 0 d&€n 1.000mg/1.

1.5.3.6 Xii li bang phuong phdp khit

Phuong phdp khit dugc ng dung rong rii dé xi li cic hgp chat thuy ngan, crom, asen.

Trong phuong phdp nay cdc hop chit thuy ngan vd co dugc khit d&€n thuy ngin kim lai
va tdch ra khdi nudc nhd ling, loc hoic keo tu. Cdc hgp chat hitu co thuy ngan diu tién
dugc oxi héa phan huy, sau d6 cdc cation thuy ngin dugc khir d&€n kim loai. P& khtt thuy
ngin va cdc hop chdt clia né c6 thé dung sunfua sit, hidroxit natri, bot sit, H,S, bot
nhom...
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Asen trong nudc thdi dudi dang cdc phan tir chita oxi hodc G dang cdc anion AsS;,
AsS;”". Phuong phdp phd bi&n nht dé loai asen 1a cho né ling du6i dang cdc hgp chdt khé
tan. Khi ndng do asen 16n (d€n 110 g/l) ngudi ta khif cdc axit asenic d&€n axit asend bing
dioxit luu huynh. Axit asend c6 d6 hoa tan nhd trong moi trudng axit va trung tinh, ching
ling dudi dang trioxit asen.

DPé€ loai cdc chit chita crom héa tri 6 ngudi ta khit né dén crom héa tri 3 va cho né
ling du6i dang hydroxit trong mdi trudng kiém. Chat khit c6 thé 1a than hoat tinh, sunfat
sdt, bisunfat natri, hydro, dioxit luu huynh, cdc ph& thai hitu co (vi du nhu gidy bo).

Ngudi ta thudng st dung dung dich bisunfat natri d€ khit:
4H2CI’O4 + 6NaHSO3 + 3H2$O4 —> 2CI‘2(SO4)3 + 3N8.SO4 + IOHZO

Phdn tng dién ra nhanh khi pH = 3 - 4 va du axit sunfuric. P€ ling crom héa tri 3
ngudi ta ng dung tic chit kiém Ca(OH),, NaOH... (gi4 tri ti uu 1a pH =8 - 9,5)

Cr’* + 30H = Cr(OH);
St dung chd't khit 1a sunfat sit thu dugc két qua tot
e Trong moi trudng axit:
2CrO; + 6FeSO4 + 6H,SO4 = 3Fe»(S04)3 + Cra(SO4)3 + 6H,0
e Trong mdi trudng kiém:
2Cr,03 + 6FeSO4 + 6Ca(OH), + 6H,0 = 2Cr(OH); + 6Fe(OH); + 6CaSO4

Diéu kién thuan 1gi nhat cda qué trinh 13 nhiét do 20°C, pH ~ 7 va chi phi FeSO, 1,3
1an 16n hon so v6i phuong trinh Iugng héa hoc.

Khit biing dioxit lwu huynh
SOZ + HzO —> H2SO3
2CI‘O3 + 3H2$O3 —> CI‘Q(SO4)3 + BHQO

Thoi gian khit hoan toan Cr®" phu thudc ndng do cta né trong nude. Vi du khi pH = 3
dé gidm ndng do Cr® tit 30 d&n 5 mg/l cin 1 phit, con tir 5 dén 0,1mg/I cin 35 phiit.

Khi d6 soda trong nuGc thai crdm dugc tach ra hoan toan
6N32CI'O4 + SOZ + NagCO3 + IleO = Cl’203.nH20 + 3Nast4 + COZ
Quad trinh khit dugc ti€n hanh & 90°C.

Cha't khi¥ con c6 thé 1a hydroxit kém hodc hdn hgp cia né v6i Ca(OH), va cic chat
chita photpho P (I), khi ty nhi€n, amoniac, than gS, hydro...

Ciing c6 thé 1ing Cr® bing axetat bari, (Cr® 1ing dudi dang cromat bari). Uu di€ém
ctia phuong phdp nay 1a ¢6 thé xit 1i ddng thdi Cr®* va ion SO,4”.
1.5.4 Oxy hoa nhiét

Trong phudng phdp nay, tdt cd cdc chat hitu ¢ 1am 6 nhi€ém nudc bi oxi héa hoan
toan bdi oxi trong khong khi & nhiét do cao, thanh cdc hgp chat khong doc.

Phuong phdp oxi héa nhiét bao gom: phuong phap oxi héa pha 16ng, phuong phdp oxi
héa xtc tdc pha hdi va phudng phdp dot chdy.
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1.5.4.1 Phuong phdp oxi héa pha long

Phuong phdp nay dya trén sy oxi héa hdp chit hitu co biing oxi & nhiét do 100-350°C
va 4p sudt 20-280 at. 0 4p sud't cao, dd hoa tan cda oxi trong nudc ting va do dé thic diy
qua trinh oxi héa hitu co.

Nuc thai tron 1in khong khi duge bom qua thiét bi truyén nhiét. G d6 hdn hdp dugce
dun néng bing nudc. Sau d6 né dugc dua vao 10 d€ dun dén nhiét d6 cAn thi€t. Ti€p theo
né vao thi€t bi phdn tng. Trong d6 dién ra qu4 trinh oxi héa véi sy ting nhiét do. Nudc va
san phﬁm oxi héa (hoi, khi, tro) dugc duwa vao thi€t bi phan riéng dé tach 16ng, khi.

Hiéu qud qud trinh oxi héa ting theo d6 ting nhiét do6. Cdc chat bay hoi & diéu kién
phan rng bi oxi héa trong pha hdi, con chat bay hoi - trong pha 1dng.

Uu diém clia phuong phdp nay 1a:
e C6 thé 1am sach th€ tich nuSc thai 16n ma khong cin co dic so bo.
e Trong san phdm oxi héa khong c6 chi't ddc hitu co.
e DE két hop v6i cdc phdn tng khéc.
e Antoan.
Nhugc diém:
e Khong oxi héa hoan toan mdt sd chat héa hoc.
e Gi4 trinh thiét bi x 1i cao.
e Sy dn mon thi€t bi cao trong moi trudng aaxit.
Phuong phdp nay da bit diu dugc st dung dé xit 1i nudc thdi clia cong nghiép nito,
ch& bi€n dau khi, sin xuat gidy xenluld, dudc phadm va mot sd nganh khic.

1.5.4.2 Phuong phdp oxi héa xiic tdc pha hoi

PAiy 13 qud trinh oxi héa xtc tdc di thé bing oxi trong khong khi, nhiét do cao, cic
chat hitu c¢d bay hoi chia trong nudc thdi cong nghiép. Qua trinh xdy ra manh mé khi ¢
xtc tdc: dong - crdm, kém - crom, dong - mangan...

Nudc thdi tir bdn chita dwa vao thi€t bi bay hoi. Cin bun dugc tich bing mdy li tAim,
phin 16ng quay lai bé& chira con cin dugce cho vao 16 dét. Hoi nude cling chit hitu co dudc
gia nhiét d&€n nhiét do can thiét bing nhiét lugng ctia hdn hop khi hai tir thi€t bi. Hoi sau
thi€t bi gia nhiét dugc tron 14n v6i khong khi va di vao thi€t bi phdn ¢ng. O d6 dién ra qud
trinh oxi héa chat hitu co vdi su c6 mit ciia xic tdc. Khéi tir 10 dudc tin dung nhiét dé tao
hdi, cap cho thi€t bi bay hoi.

Phuong phdp xt 1i dat hiéu qud cao 99,8% va ning suit cao. Tuy nhién cdc hdp chat
ctia photpho, flo, Ivu huynh c6 thé nhiém doc xic tiac. Vi vdy cAn phii loai cdc chit nay ra
khdi nudc thai trudc.

1.5.4.3 Phuong phdp dét chay

Phuong phdp nay hiéu qui va phd bi€n nhit trong cdc phuong phap nhiét. Bin chat
cda n6 1a phun bui chdt thai tryc ti€p vao khi 10 900-1.000°C. lic d6 nuSc bay hdi hoan
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toan con tap chat hitu cd bi chdy. C4c chit v co trong nudc thdi tao thanh cdc hat rin
hoic hat néng chdy, dudc thu hdi trong cédc xiclon hodc thiét bi loc.

Phuong phdp nay cé thé duge tng dung d€ khit doc mot lugng nhd nu6c thdi chira
chat hitu co doc tinh cao ma cdc phudng phap khic khong thé thuc hién hoic khong hiéu
qua. Phuong phdp nay ciing hop li n€u trong nu6c thdi c¢6 chat dé chdy, dugc dung nhu
nhién liéu. Phuong phdp dot chdy khong thich hgp cho viéc khit ddc nude chi chia tap
chat vo co.

Trong qud trinh khit d6c nudc thai c6 thé hinh thanh cdc oxit kim loai kiém va kim
loai kiém tho (nhu CaO, MgO, BaO, K,0, Na,0...). ching c6 thé tuong tdc v4i cac cau ti
khéi lo:

NazO + C02 = N82CO3

Khi phan hidy cdc clorua, trong khi thdi c¢6 chita clo va clorua hydro. Céc hdp chat hitu
cd chtta luu huynh, photpho, halogen cé thé hinh thanh SO,, SO3,P,0s, HCI, Cl,... su cé
mit ca ching 1am #n mon thi€t bi.

Con nudc thai c6 chira cdc hgp chit nitd s& sinh ra cdc oxit nitd: NO, NO,, N,Os,
N,0Os... Ngoii ra, con c6thé hinh thanh cidc chat doc khic. Do d6 cAn phdi c6 bién phdp xi
1 thich ddng trudc khi thai khi vao khi quyén.

P& d6t nude thai c6 thé sit dung cac hé thong nhu sau:
e Khong thu hdi nhiét va khdng xit 1f khi.
e Khong thu hdi nhiét va x 1i khi.
e Thu hdinhiét va khong xit 1i khi.
e Thu hdi nhiét va xi Ii khi.
1.6 XU LY BANG PHUONG PHAP SINH HOC - BIOLOGICAL PROCESSES
Phuong phédp héa sinh dugc tng dung d€ xi 1i nudc thdi sinh hoat va nudc thdi cong
nghiép khéi nhiéu chit hitu co hoa tan va mot sd chat vo co (H,S, cdc sunfua, NH;, cdc

nitric...). Qud trinh xif 1i dya trén kha niing cla vi sinh st dung cdc chat nay 1am chit dinh
dudng trong hoat dong song - C4c chit hitu co ddi véi vi sinh 12 ngudn cacbon.

1.6.1 Phan loai

Bang 4. Phén loai cac cong trinh xi 1y sinh hoc
Hiéu khi Ki khi
Nhian tao
Aerotank, Metan
Loc sinh hoc UASB: phin hiity yém khi ngugc dong
Dia ti€p xic sinh hoc quay Loc ky khi
Oxyten
mudng oxy hod
Ty nhién
Ao sinh hoc hi€u khi Ao sinh hoc ky khi
Cénh ddng tusi
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> Xt li nuSc thai trong di€u kién ty nhién

Céc qué trinh x1 1i sinh hoc c6 thé dién ra trong diéu kién tu nhién va trong cdc cong
trinh nhin tao. Trong diéu kién tu nhién viéc x{ 1i xdy ra trén cdc cdnh déng tu6i, cdnh
ddng loc va cdc ao sinh hoc. C4c cong trinh nhin tao 13 cdc bé thong khi (aerotank) va cic
thi€t bi loc sinh hoc. Ki€u cong trinh xit 1i dugc chon phu thudc vi tri nha mdy, diéu kién
khi hau, ngudn cip nudc, thé tich nu6c thai cong nghiép va sinh hoat, thinh phin va ndng
do cha't 6 nhiém.

» Xu i nu6e thai trong cdc cong trinh nhan tao

Trong cdc cong trinh nhin tao, cdc qud trinh x{ 1i x3y ra v6i tdc do 16n hon trong diéu
kién ty nhién. Viéc xit 1i nuSc thdi trong diéu kién nhin tao dudc ti€n hanh trong cic bé
thong khi (aerotank) hoic thi€t bi loc sinh hoc.

1.6.2 Co s6 ly thuyét qua trinh phan huy sinh hoc
1.6.2.1 Cdc chisd coban

Nudc thai dugc dua di x& 1i hda sinh, dugc dic trung bdi BOD va COD. BOD la nhu
cau oxi héa sinh hoic lugng oxi dugc sit dung qué trinh oxi héa sinh hoc cdc chat hitu co
(khong bao gdm cdc qud trinh nitric héa) trong khodng thdi gian xdc dinh (2, 5, 8, 10, 20
ngay dém), don vi 1a mgOy/l. Vi du: BODs 1a nhu cdu oxi héa sinh héa trong 5 ngay. COD
12 nhu cau oxi héa héa hoc, tifc 1a lugng oxi, tuong duong vdi lugng tidc chit oxi héa, can
thi€t d€ oxi héa tat ca cdc chdt khit trong nudc.

Ti€p xiic vdi cdc chat hitu cd, cdc vi sinh phan hiy ching mdt phan thanh nuéc (H,0),
khi cacbonic (CO,), ion nitric va ion sunfat..., phan khdc tao thanh khdi sinh hoc. Sy phan
hlily chat hitu cd dudce goi 1a oxi hda sinh hoc. Mot s& chat hitu co ¢6 khd ning dugc oxi
héa d& dang, con mot s& chat khdc hoan toan khong bi oxi héa hoic oxi hod rat chim.

DPé x4c dinh kh3 ning nap nudc thdi cong nghiép vao thi€t bi x li sinh hoc ngudi ta
thi€t 1ap ndng dd t6i da cdc chat doc hai khdong dnh hudng d&€n qué trinh oxi hda sinh héa
va hoat dong ctia cong trinh xt 1i. N&u khdng c6 cdc dit liéu ndy kha niing oxi héa sinh
héa dugc thi€t 1ap theo ti 1€ BODy, va COD. N&u ti 1¢é BOD/COD > 0,5 nuc thdi chiu sy
oxi héa sinh héa. Khi dé nudc thdi phdi khdong dudc chita cidc chat doc hai va céc tap chat
mudi kim loai ning. P&i véi cac chat vo cd khdng chiu sy oxi héa sinh hoc ngudi ta cling
thi€t 1ap ndng dd tdi da. N&u ndng dd vudt qud gid tri tdi da thi nu6c thii khong thé dude
x4 1i sinh héa.

C6 hai phuong phdp x& li nudc thdi bing sinh héa 12 hi€u khi va yém khi. Phuong
phép hi€u khi dva trén viéc sit dung nhém vi sinh hi€u khi, d6i v6i hoat dong song cia
chiing cin c6 dong oxi c& dinh va nhiét d6 20-40°C. Khi thay d8i ch& d6 oxi va nhiét do
thi thanh phan va s6 lugng vi sinh thay ddi theo. Trong xi¥ 1i hi€u khi cdc vi sinh dugc gieo
cdy trong bun hoat tinh hodc trong mang sinh hoc. Cdc phuong phdp yém khi dién ra
khong cin oxi, ching dudc 4p dung chii y&u d€ khir doc ciin.

1.6.2.2 Thanh phén bun hoat tinh va mang sinh hoc

N s A 2 R ~ N ~ A < 2 R ~ N 2 .
Bun hoat tinh bao gdom cdc cd thé song va chat nén ran. Cdc co thé sdong 1a cic vi
khuidn don bao va da bao, con tring nguyén sinh, ndm 1én men, men va doi khi 1a cdc du
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tring siu bo, céc nhdi ciing nhu rong tio... TAt cd cdc cd thé sdng ndy s6ng & trong biin
hoat tinh, chiing gdm 12 dang vi sinh va dong vat nguyén sinh.

Buin hoat tinh 12 hé keo vo dinh hinh, khi pH= 4-9 thi né c6 dién tich Am. Mic dau
nudc thdi ra't khdc nhau nhung thanh phan nguyén t6 héa hoc clia bun hoat tinh khi gan
nhau. Vi du: thinh phian héa hoc biin hoat tinh clia hé thdng x{ 1i nuéc thdi nha may than
coc ¢c6 céng thitc Co7H99053N23S5, cua nha Hlé.y phﬁn nitd-CooH67052N24Ss, cua hdn hdp
PCV va BCV - C;11H21205N%S va ctia nudc thai do thi - Cs4H12052NgS.

Cha't khd clia bun hoat tinh chita 70-90% hitu co va 10-30% v6 co. Chat nén trong bun
hoat tinh c6 thé d€n 90% 12 phin chét rin clia réu tdo va cdc phdn s6t rin khic nhau.

1.6.2.3 Quy ludt phédn rd cdc chét hitu co

P& cho qua trinh oxi héa sinh hoc cdc chat hitu co c6 trong nudc thai x3y ra, ching ta
phdi xAm nhap dudc vao trong t€ bao vi sinh. C4c chit ti€n dén bé mit t& bao 1a nhd sy
khu&ch tdn d6i lvu va phan tlr, con vao trong t&€ bao - nhg khu€ch tdn qua mang ban thim
do su chénh 1éch ndng d6 vat chi't bén trong t&€ bao va bén ngoai né. Tuy nhién, phin 16n
cdc chat xAm nhip vio bén trong t€ bao nhd chit van chuyén protit dic biét. TS hgp hoa
tan dugc tao thanh vat chat. Chat van chuyén khué&ch tdn qua mang vao trong t& bao. O d6
né bi phan hiy va protit - chit van chuyén tham gia vio chu ky van chuyén mdi.

Qud trinh chuyén héa chi't dién ra bén trong t&€ bao vi sinh déng vai trd chi y&u trong
qué trinh xit li nude thdi. C4c qud trinh nay két thic bdi sy oxi héa vat chit véi su tao ra
ning lugng va bdi sy tdng hdp chit méi véi sy tiéu hao ning lugng.

Bén trong t&€ bao vi sinh dién ra qua trinh chuyé&n héa héa hoc lién tuc va ri't phic tap.
Mot lugng 16n céc phdn tng dién ra theo mdt trinh ty nhat dinh véi van tdc cao. Van toc
phdn ng va trinh ty cia ching phu thudc dang, ndng do men, déng vai trd xic tdc. Men
chi thiic ddy nhitng phdn tng ty xdy ra nhung v6i van toc rat nhé.

C4c men (hay enzim) 1a hdp chit protit phitc tap v4i khdi lugng phan tir d€n hang
trim va hang triéu. Theo cAu tric phan tr, men dugc chia ra lAam men don (mot ciu tl ) va
men kép (hai ciu tr). Men don 13 cdc protit don gidn - protein, con men kép 1a cdc protit
phifc tap - cdc protein ma phan ti cia né gdm hai phan: mot phan 1a protit dude goi 1a
chat mang, phan thi hai khong phdi 1 protit dugc goi 12 coenzim. Coenzim cé hoat tinh
xtic tdc, con cdc chat mang protit IAm ting hoat tinh cda né.

Céc phdn @&ng xtc tdc dién ra trén bé mit phan tf enzim, & d6 xuit hién cdc tAm tich
cyc. So vdi cdc chdt xidc tdc héa hoc, enzim c6 kh3 ning hoat dong trong diéu kién mém
hon, nghia 12 & nhiét do khong cao, 4p sudt thudng va trong mdi trudng gan trung tinh.
Mot dic di€ém khac clia enzim 12 mdi enzim chi tuong tdc v6i cdc hgp chat héa hoc nhit
dinh va xiic tic chi mot trong s& bi€n ddi ma hgp chat héa hoc nay tham gia. Khi thay ddi
thanh phin va ndng dd vat chat thi yéu cAu enzim c6 thanh phin khdc. Nhu vdy mot
enzim xtc tic mot phan ng. Khi d6 sidn phim clia mdt phin Gng 13 chdt nén cho phin
ting ti€p theo. T4t cd nhitng diéu trén 12 su khdc biét 16 rét clia xtic tdc enzim.

Van toc phdn tng héa hoc dugc xdc ding bdi hoat tinh clia men, phu thudc vao nhiét
dd, pH va sy ¢6 miit cia cdc chit khdc nhau trong nudc thdi. Van tdc cdc qué trinh 1én
men ting theo nhiét d nhung chi d€n mot gidi han nhat dinh. P&i véi mdi loai men ¢
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nhiét d6 tdi uu, n€u cao hon van tdc phdn tng s& gidm. PE phan hiily hdn hgp hitu cd phitc
tap can phdi c6 80-100 men khdc nhau.

Céc chit 1am ting hoat tinh men 13 cdc vitamin va céc cation Ca®, Mg**, Mn**. Trong
khi d6, cdc mudi kim loai ning, axit xianic, chat khdang sinh 1a cdc chit kim him. Chiing
bao boc cdc tAm men tich cuc, ngin cidn phin tng clia men v6i chi't 1én men, nghia 12 1am
gidm manh hoat tinh clia men. Van tdc tao thanh va phan rd men phu thudc vao diéu kién
tdng trudng vi sinh va dugc xdc dinh bdi tdc do xAm nhap chat kim ham hay hoat héa qua
trinh sinh hoc vao trong t€ bao.

Té€ bao clia mdi dang vi sinh c6 t§ hdp men nhit dinh. Mot s& khong phu thudc chat
nén thudng xuyén cé mit trong t€ bao vi sinh. Con ciac men khic dugc tdng hgp trong t&
bao do sy thay d8i nio d6 trong mdi trudng xung quanh. Vi du: su thay ddi thanh phan hay
ndng dd chat 6 nhiém clia nudc thai. Cdc men nay xuit hién trong giai doan thich nghi vi
sinh v6i sy thay ddi cia mdi trudng, vi viy chiing dugc goi 1a men thich nghi. Thdi han
thich nghi khdc nhau va kéo dai tir vai gid cho dén hang chuc, hang trim ngay.

Né&u trong nudc thdi c6 mot s6 chat thi qué trinh oxi hoa s& phu thudc ndng d6 va ciu
tric tit ca cdc chat hitu cd hoa tan. PAu tién sé& oxi héa cdc chit can thi€t d€ tao vat liéu
t&€ bao va dé thu ning lugng. Céac chi't khic dudc tiéu thu bdi vi sinh phu thudc vao td hop
men v6i van tc oxi hdéa bing nhau hoic khdc nhau, ddng thdi hoic ndi ti€p nhau. Bic oxi
héa chat 4nh hudng dén thdi gian x1 1i nude thdi. Trong oxi héa vat chdt ndi ti€p thdi gian
X 1i dugc x4c dinh bdi tdng thdi gian oxi héa mdi chi't riéng 18.

Bén trong t&€ bao cic hdp chat héa hoc chiu cdc su chuyén héa khdc nhau dong héa va
xtic tic. Su chuyén héa ddng thé din d&n sy tdng hdp céc t€ bao mdi, con chuyén héa xiic
tdc 12 ngudn ning lugng cin thi€t cho t€ bao. Phin ing tdng cdng clia su oxi hda sinh hoc
trong diéu kién hi€u khi c6 thé€ dugc trinh bay & dang sau:

y z S Men y—3
CH,O,N + (x + Z + 5 + Z)Oz — xCO, + T H,O + NH;5 + AH
Men

CxHyOZN + NH; + 02 —> C5H7N02 + C02 + AH
Phan ng diu la dic trung cda sy oxi héa vat chdt d€ thio min nhu cAu ning lugng
ctia t€ bao, con phan tng thit hai - d€ tdng hgp chat t& bao. Sy ti€n héa oxi cho cdc phin
tng nay 12 BOD hoan toan ctia nu§c thdi. N&u qué trinh oxi héa ti€p tuc xdy ra, thi sé&
chuyén héa chit t& bao.

Men
C5H7N02 + 502 —> 5C02 + NH3 + 2H20 + AH
Men Men
NH3 + 02 —> HN02 + Oz —> HNO3

V6i CyHyO,N - toan bd chit hitu c¢d cia nude thdi, CsH;NO, - Ti 1€ trung binh cdc
nguyén t& chinh trong chat t€ bao vi khuin, AH - ning lugng.

Téng tiéu hao oxi cho bon phan tng gin bing hai 1an oxi tiéu hao cho hai phan tng
dau. Tl cdc phan tGng ta thiy rd ring sy bi€n ddi héa hoc 1a ngudn ning lugng can thiét
ddi v6i cdc vi sinh.

Mot s lugng 16n phdn @ng sinh héa dugc thuc hién véi sy tham gia clia coenzim A.
Coenzim A (hoic CoA, CoA - SH, coenzim axyl héa) 1a din xudt clia acid B -
mercaptanetolamic va Cy1H360167P3S.
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Khoi lugng phin tit ctia nd 1a 767,56. CoA tinh khi€t - bot vd dinh hinh mau tring, tan
t0t trong nuGc, 1a axit manh, v6i cdc kim loai ning tao thanh mercaptic khong tan trong
nudc, dé bi oxi héa (bdi I,, H,O,, KMnO, cling nhu bdi oxi khdng khi) tao thanh cédc
disunfua, dic biét véi sy c6 mit cda cdc vét kim loai ning. CoA hoat héa axit cacbonic,
tao thanh hgp chat trung gian, CoA din xui't axyl héa. Vi sinh c6 khd ning oxi héa nhiéu
hdp chi't hitu co, nhung yéu cAu thdi gian thich ng khidc nhau. Axit benzoic, etylic, amilic,
glycol, clohydric, axeton, glyxerin, anilin, cdc este phifc tap d& bi oxi héa. Con mot, hai va
ba nguyén ti cling nhu con bic hai d& bi oxi hda, con con bac ba bi oxi héa vdi van tdc
khong 16n.

Céc hgp chat hitu co din xuit cda clo c¢6 van téc oxi héa khdc nhau con cdc hgp chat
chita nito khé bi oxi héa. Sy ¢6 mit cia cdc nhém sau diy lam ting khd ning phin hdy
clia cdc hgp chittheo thit ty: -CHs, -OOCCH;, -CHO, -CH,0OH, -CHOH, -COOH, -CN, -
NH,, -OHCOOH, -SO;H.

Su ¢6 mit ctia noi ddi trong mot s§ trudng hgp lam dé dang sy phan hdy sinh hoc.
Khoi lugng phan i clia chat ting thi van tdc oxi héa sinh hoc gidm. Cadc chit hoat dong
bé mit bi oxi héa véi cdc van tdc khdc nhau. Nhu vay, cdc chat oxi héa sinh hoc véi cdc
van toc khic nhau.

C4c chit trong nudc thdi & trang thai keo hodc phin tdn bi oxi héa véi van tdc nhd
hon cdc chdt hoa tan trong nudc.

1.6.2.4 Co ché chuyén héa mot s chit

e Su oxi héa cdc cha't hitu cd d&€n CO, va H,0 dién ra qua mot s6 giai doan. Oxi héa cic

hidrocacbon:
Enzim Enzim
C6H1206 —> C3H403 —> CH3-CO—S-COA — CKA > C02 + HzO.

CKA - Chu ki axit (chu ki Crebs, chu ki axit chanh, chu ki axit cacbonic) bao gobm
chudi phdn ng ndi ti€p, dudc xic tdc bdi mudi enzim khic nhau.

e Nitric hda va kh nitric
Trong x1 li nudc thai dudi tic dung clia cdc vi khudn nitric dién ra cdc qud trinh nitric

héa va khtt nitric. Vi khu&n nitric oxi ha nitd trong lién k&€t amdn diu tién thanh nitric rdi
sau d6 thanh nitrat. DAy 1a giai doan khodng héa cudi cliing cdc chit hitu co c6 chita nito.

Men Men
NH4++ 02 —> HN02 + 02 —> HNO3.

Kh nitric - 1a qué trinh nhiéu giai doan va c6 thé xdy ra vdi su tao thainh amoniac,
nito phan tif hodc oxit nito. Trong x{ li nudc thdi sy khit nitric tao thanh chd y&u nito (NH;
hi€m khi dudc tao thanh).

NH,OH — NH
NO; - NO, — NO {} 2 3
—> N2O —> N,

C4c hgp chat chita nito phan hily tao thanh nitd & dang NH;_ Vidu cacbamit phan hiiy
theo phuong trinh:  CO(NH>), + 2H,0O — (NH3),CO3<=2 NH3 + CO, + H,0O

e Oxihéa cdc chat chita lvu huynh
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Céc vi khudn luu huynh oxi héa luu huynh H,S, thiosunfat, polythinat va cdc hdp chat
chita luu huynh khac thanh axit sunfuric va cdac sunfat. Nitd, photpho, kali va lugng nhd
sit, magié, ddng, kém, bo, mangan,... trong mot s6 trudng hgp thic diy manh sy phét
tri€n cda vi khudn luu huynh va thionic.

Qua trinh oxi héa dién ra theo sd dd sau:
HS — S — $,05” — 406~ — S04~
hogc: HS" — $:05” — $,05” — $205” — $,0,” — S04
Oxi h6a H,S dién ra theo hai giai doan:
> DAutién tao thanh S, tich liiy trong t€ bao & dang du trir
H,S + O, = 2H,0 + 2S + AH
» Sau d6 khi khong dia H,S s€ xdy ra phan tng:
2S + 30, + H,O — 2H,S04 + AH
Thioxianat cling bi oxi hda theo hai giai doan:
Giai doan mot tao thanh xianat va sunfua
CHNS + H,O — HONC + H,S
Sau d6 xianat bi phan hily thanh CO, va NHj
ONC + H,O — CO, + NH;
Con sunfua bi oxi héa dé€n sunfat.
e Oxihéa sit vd mangan
Vi khuin st ti€p thu ning lugng do oxi héa cdc mudi sit nhi thinh sit tam
4FeCO;3; + CO; + 6H,0 — 4Fe(OH); + 4CO, + AH
Mangan héa tri hai thanh héa tri b6n
Mn** + 1/20, + 2HO™ — MnO, + H,0
Cac mudi kim loai ning c6 tinh hity diét d6i v6i vi khudn, song ciing ¢ nhitng loai
thich nghi va 8n dinh.

1.6.2.5 DPéng hoc phdn ving lén men

DPong hoc phdn &ng Ién men xédc dinh dya vao phuong trinh d6¢ do phdn Gng. Phuong
trinh tiéu biéu 13 phuong trinh Mikhaelis vd Menten x4c dinh van t8c phan &ng bén trong
t&€ bao vi sinh.

Xét phan tng: S + E<=ES — P + E; k;= hiing s6 toc do phdn tng thuin, k, — hiing
s6 toc do phan ng nghich, k3 — hiing s tdc d6 phan Gng cudi cling tao san pham. Trong
dudng di cia phan ng nay phan tir chd't S tuong tic v6i men E, tao thanh & hgp ES. Sau
d6 t6 hop nay chuyén thanh sidn pham cudi ciing P vdi sy phuc hdi men. Phin tng thit hai
ciing thuan nghich, nghia 1a c6 thé tao thanh t8 hgp ES tir P va E, nhung trong trudng hop
ndy trong diéu kién 6n dinh ndng do ES khong ddi, nghia 13 vai trd quyét dinh trong dong
hoc 14 phan tng chuyén héa ES thanh sin phdm. Khi d6, phuong trinh dong hoc theo
Mikhaelis-Menten nhu sau:
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V=V_. [—S] véi Q =V, k3[Eo] = Vinaxs
k., +I[S] dt
Hing s ky, goi 1a hiing s& Mikhaelis-Menten, dic trung cho sy phu thudc clia van tdc
phan ng 1én men vao ndng d6 chit 1én men § trang thdi &n dinh. Hing s6 nay c6 don vi
do 12 mol/L. N&u V = 0,5V ay thi ki, = [S].

1.6.2.6 Su tdng trudng cia khéi sinh hoc

Trong qud trinh x1t 1i nu6c thdi s& dién ra qua trinh ting trudng khdi sinh hoc, ma né
phu thudc vao ban chat héa hoc clia chit 6 nhiém, dang va sy tudn hoan vi sinh, BOD va
COD, phu thudc ndng dd photpho va nitd trong nudc thai, vao nhiét dd cia né. Su ting
trudng khdi sinh hoc con phu thudc vao van téc nhian doi vi sinh va c6 dang phu thudc
phtic tap vao thdi gian. DSi v6i qud trinh gidn doan & dang tdng quat qué tring ting trudng
vi sinh theo thdi gian dudc bi€u dién bing dudng cong trén hinh sau.

"t m mwvov

"""""""" = Hinh 30. Van toc ting trudng vi sinh

T

Sy ting trudng vi sinh phu thudc vao van tdc dugc chia ra [Aam nim pha. Pha I - t&€ bao
ting theo kich thudc nhung s6 lugng khong ting. Pha II - t€ bao dugc nhian 1én véi van toc
t6i da. Pha III - sy ting trudng chim, chi't dinh dudng bi can. Pha IV - pha ting trudng 6n
dinh, s6 lugng vi sinh khong thay d8i. Pha V - vi sinh chét.

Hé s& géc clia dudng cong chi ra van tdc ting trudng tic thdi, thay ddi trong cic
khodng thdi gian khic nhau. Pha II 12 giai doan phét trién vi sinh nhanh nh4t. Pl chi't dinh
dudng va van tdc ting trudng khong bi gidi han bdi sdn phaAm phin rd. Sy ting trudng
khdi sinh hoc dién ra v6i van toc khong d6i theo dudng thing. Hé s& géc clia dudng thing
nay 13 pmax dudce goi la van téc ting trudng riéng phan.

Vin tdc ting trudng riéng phan dic trung cho mdi loai vi sinh va mdi trudng. Sy phu
thudc clia né vao nong d6 cha't I1én men dugc xdc dinh bdi phuong trinh Monod
max [S]
o= Smad2
k, +I[S]
Km luén 16n hon 0, vi vay [S)/ky + [S] ludn nhd hon 1, do d6 khéng thé dat Hmax- HE sO
K dic trung cho chit lugng bun hoat tinh dudc xdc dinh biing thyc nghiém va thay ddi
trong khodng 0,1 + 0,9.

Trong diéu kién x& 1i lién tuc, thudng xuyén nhap chit men va 1y sin phim phin
hiy, c6 thé giit van t6c nhan d6i vi khuin cao bing cich diéu chinh ndng d6 chit dinh
dudng va san phAm phan rd § mitc xdc dinh va c& dinh.
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1.6.3 Phuong phap hiéu khi — aerobic digestion

1.6.3.1 Su thong khi— aeration

Do hoa tan clia oxi trong nudc thap (phu thudc nhiét dd va dp suat), vi vay d€ bio hoa
oxi trong nuSc can sit dung mot lugng 16n khong khi.

Do hoa tan clia oxi trong nudc sach & d4p suat 0,1 MPa nhu sau

t°, C 5 10 12 14 16 18 20 22 24 26 28
b6 hoa tan, mg/1 12,8 11,3 10,8 103 98 94 90 87 83 80 77
Khi thong khi cAn phdi bdo ddm bé miit ti€p xtic 16n giita khong khi, nuéc thdi va bun,
d6 1a diéu kién cAn dé xi li dat hiéu qua cao. Trong thuc t& ngudi ta sit dung cdc bién
phdp thong khi khi dong, cd hoc va khi - cd. Chon bién phap thong khi phu thudc ki€u
aerotank va cudng d6 thong khi cin thiét.

Trong thong khi khi dong khong khi nén nhd quat thdi cho qua cdc tim hoic dng sit
x0p. Trong thdng khi co hoc c¢6 sy khudy tron nudc bing cdc co ciu khic nhau d€ bio
ddm phan nhd tia khong khi.

Thong khi khi - co dugc 4p dung trong trudng hgp yéu ciu khudy tron manh liét va
cong sudt oxi héa cao. Trudng hgp ndy khong khi nén di qua vanh suc khi c6 16 16n va bi
phd v& thanh cdc bot nhé. Piéu nay cho phép ting hiéu qua s dung oxi va gidm chi phi
niang lugng cho viéc thanh 14p cdc bot khi nhé so v6i thong khi qua cdc tim va 6ng x0p.

Bang 5. Bang xac dinh van téc oxi héa trung binh
Loai nuGc thai K, mg/g.h Loai nuGc thai K, mg/g.h
Nuéc thdi thanh phd 12-15 Nuéc thdi chita dau
- Tram chung khit mudi 6,6
_ Nha méy héa ddu 10
Nha mdy trich colofan 12 Nudc thdi sdn xuit glyxerin
- Tiokol 7
- Axetat 30
Nha mdy divinylstirol 7 Nha mdy canxi sunfat 1
Nha mdy metylstyren 13 Nu6c thdi sdn xuit sdi tdng 36
hop
Nha mdyclopren 16 Nuéc thai clia ché bi&n khi 15
than
Nha mdy isopren 12 Nudc thdi sdn xuat axit béo
- Benzen 7
- Benzoic 15
NuGc thai chita phenol NuGc thai sinh hoat 20-25
- khi ch& bién d4 phién | 12
- Khi ch€ bi€n than ndu | 16
Nha may gidy xenlulo
- Sunfit 3,3
- Sunfat 9.4
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1.6.3.2 Ao sinh hoc

Ao sinh hoc 12 ddy ao gdm 3-5 bac, qua d6 nu6c thdi chdy vé6i van tdc nhd, duge ling
trong va xi li sinh hoc. Cic ao dugc tng dung d€ xt 1i sinh hoc va xit i b sung trong t&
hgp v6i cac cong trinh x& 1i khdc. Ao dugc chia ra lam ao véi sy thong khi ty nhién va
nhin tao. Ao v6i sy thong khi ty nhién khong siu (0,5-1m), dugc dun néng bdi mit trdi va
dugc gieo cic vi sinh vat nudc.

Vi khuin st dung oxi sinh ra tif réu tdo trong qué trinh quang hgp cling nhu oxi tir
khong khi d€ oxi héa cdc chit 6 nhiém. Réu tdo d&€n lugt minh tiéu thu CO,, photphat va
nitrat amon, sinh ra tit sy phan hiiy sinh hoc cdc cht hitu cd. P hoat dong binh thudng
can phai dat gid tri pH va nhiét d6 t&i vu. Nhiét do khong dudc thip hon 6°C.

Trong tinh todn ao ngudi ta xdc dinh kich thuéc bdo ddm thdi giam luu cAn thiét cla
nudc thdi va van tc oxi héa dugc danh gid theo BOD ctlia chdt phan huy chim nhat.

Pé€ ting van tdc hoa tan oxi va va do d6 ting van tdc oxi héa ngudi ta xay dung cic
ao thong khi. Su thong khi dudc ti€n hanh bing cd khi hodc khi dong. Thong khi cho phép
ting tdi lugng chd't 6 nhiém d&n 3 - 3,5 1an va ting chiéu sdu dén 3,5 m.

P& nap khong khi trong thong khi bing khi dong ngudi ta sit dung may nén thap 4p.
Khi d6 ngoai su bio hoa nu6c bdi oxi con dién ra sy khudy tron né.

Tinh réu tdo clia nudc cling dng hudng d&€n hiéu qua ctia qua trinh x1 li nudc trong cdc
ao. N6 tiéu thu cdc phin t¥ gien sinh hoc hoa tan trong nudc. Trudc khi st dung nuéc,
duge xit 1i b8 sung trong cic ao sinh hoc, trong hé thdng cap nude ky thuit né cin duge xi
li bdi clo.

Trong cdc ao dn dinh ddng thdi x4y ra cdc qué trinh dong tu sinh hoc, ling tu, tdng
hdp quang hoc va &n dinh bun hoat tinh. Cdc ao sinh hoc dudc sit dung hdp i bé sung
nudc thai.

1.6.3.3 Xitlitrong cdc aerotank

Aerotank 12 bé chita nudc bing bé tong cot sit dugc thong khi. Qud trinh xi¥ 1i trong
cédc aerotank dién ra theo dong nuéc thai dugc suc khi va tron véi bun hoat tinh.

Nudc thii ‘ /_ 2 3\\ /’ 4
l P I e —
H L 1 ' v L
/ Khong khi
1 Nudc sach f
-— L]

1- b€ ling dgt 1; 2- b€ suc \
khi s6 bd; 3- aerotank; 4- bé 5
phuc hdi; 5- b€ ling dot hai. l Bin hoat tinh

Hinh 31. S¢ dd hé thong xit li sinh hoc
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Nudc thai dugc cho vao bé ldng (1), d€ ting cudng su ling cla cdc hat 16 liing c6 thé
cho vio ddy mot phan bin hoat tinh. Sau d6 nudc trong di vao bé 6n dinh - thong khi sd bd
(2), vao diy ngudi ta con cho thém mot phan bun hoat tinh tir b€ 1ing dgt hai (5). & day
nudc thdi duge suc khi s6 bd trong khodng 15-20 phiit. Trong trudng hop can thiét cdc chit
dinh dudng ciing dugc cho vao bé nay. Tir bé 6n dinh nu6c thdi chdy vao bé aerotank,
trong b€ nay biin hoat tinh cling dugc tudn hoan vé ngin (4).

Cédc qud trinh sinh hoc xdy ra trong aerotank dugc chia ra 1am hai giai doan:

e HAp thu cdc chat hitu co bdi bé mit bun hoat tinh va khodng héa cdc chit dé bi oxi
héa véi su ti€u thu oxi manh liét.

e Oxi héa b8 sung cic chat hitu cd khé bi oxi héa, tdi sinh biin hoat tinh. 0 giai doan nay
oxi dugc ti€u thu cham.

Aerotank dugc chia ra 1am hai phan: phan tdi sinh (25% th€ tich chung) va phan thong
khi, trong d6 dién ra qud trinh xt li chinh. Sy hién dién cla phan tdi sinh cho phép xit li
nudc thdi dAm ddc hon va ting ning suat clia hé thong.

Trudc bé aerotank nudc thai khong dudc chita hon 150 mg/l cdc hat 16 lirng va 25mg/l
san pham dau mé. Nhiét 6 nuSc thai khdng dugc thap hon 6°C va cao hon 30°C, con pH
trong khodng 6,5 - 9.

Sau khi ti€p xtic nudc thdi va bun di vao bé ling dot hai (5). 0 day bun s€ dugc tich
ra khéi nu6c. Phdn 16n bun tuan hoan trd lai aerotank, con buin du dudc dua vao bé thong
khi sd bd (2).

Aerotank 12 cdc hd nuéc 19 thién, dugc trang bi co cAu suc khi cudng bitc. Chiing c6
thé & dang 2, 3 va 4 hanh lang. Chiéu siu cla aerotank 2-5 m. Aerotank dugc x&p loai
theo cac diau hiéu cd ban sau:

e Theo ché& d6 thiy dong - aerotank diy, aerotank khudy va aerotank ki€u trung gian.

e Theo phuong thic tdi sinh biun hoat tinh - aerotank v&i phan tdi sinh riéng biét va
aerotank khong c6 phan tdi sinh riéng.

e Theo tdi trong bun hoat tinh - cao tdi (x{ 1i khong hoan toan), trung binh va tai thap.
e Theo s& bic - mdt, hai hay nhiéu bac.

e Theo ché& d6 nap nudc thdi - chdy, ban chdy, véi mitc hoat dong thay ddi va ti€p xic.
e Theo diu hiéu ciu tric.

Phé bién nhat 12 aerotank hanh lang, hoat ddng nhu md hinh ddy, khudy va két hop.

Bun hoat tinh
Nudc thai Nudc thai J
—> x c Ve
Hon hgp < <
Bun bun nuéc
hoat tinh YYYVYYY
a
Hinh 32. Aerotank vdi cdc ciu tric dong nude thai va ' i i Hén hop
N . N N . bun nuéc
bun hoat tinh tudn hoan khac nhau b

a. aerotank - ddy; b. aerotank - khudy tron
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Trong aerotank - day nudc va bun dugc cho vao mot dau thi€t bi, con hdn hop dudgc
14y ra tir ddu kia. Aerotank c6 1-4 hanh lang. Ch& do chay i thuyét clia dong 1a ddy I
tudng khong c6 khudy tron doc. Tuy nhién trong thuc t& c6 su khudy tron doc ddng ké. Su
thay d8i thanh phin nudc theo chiéu dai aerotank tao khé khin cho sy thich nghi ctia bun
va gidm hoat tinh clia n6. Cic aerotank loai nay dudc tng dung dé xi li nudc thai san
xud't lodng (d&€n 300 mg/l theo BODyoan toan)-

Trong aerotank - khudy tron nuSc va bin dudc cho déu doc theo hanh lang aerotank.
Su khudy tron hoan toan nudc thii va bun trong aerotank ki€u nay bido ddm sy ddng nhat
ndng do bun va van téc qué trinh oxi hda sinh hoc. Cdc aerotank nay dugc ding dé xir 1i
nudc thai sdn xud't dAm dic (BODhoan woan d€n 100 mg/l)

Céc so d6 cong nghé chii y&u xit 1i nuSe thai trong aerotank dugc trinh bay & hinh sau.

[ [ [ [
Nudc thdi Nudc thdi
— 7

R / Nudce sac}l 7 -~ / Nudc sach
lBun Biin tudn hoan lBun
Bun tuin hoin Bin
P . ! -
a Bin dw b Biin dw
—1 2 s [ 2
Nudc thai 7 7 7 7 Nudc sach
" > > > ——— »
lBun lBﬁn
Biin tudn hoin Buin tudn hoin

1 2 5 2
NuGc thdi /_ /_ /_ /_

R / | 7/ _ 7] Nuéc sach
» o o
Bun tuan hoan lBun Bun tudn hoan lBun
Bun
+— l N—3 6— l \—3
Bun du Bun du

d
Hinh 33. Céc so do hé thong xit li nuéc thai trong aerotank
a- aerotank mot bac khong tdi sinh bun; b- aerotank mdt bac cé tdi sinh bun; c-

aerotank hai bac khong tdi sinh bun; d- aerotank hai bac cé tdi sinh bun. 1- aerotank; 2- bé
ling; 3- tram bom bun; 4- bé tdi sinh bac mdt; 5- aerotank bac hai; 6- b€ tdi sinh bac hai.
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S dd6 mot bac khong tdi sinh bun dugc tng dung khi BODpoan toan clia nude thai khong
16n hon 150 mg/l, ¢6 tdi sinh-16n hon 150 mg/l va khi c6 cdc tap doc hai. S6 dd hai bac
dugc ng dung khi x1t 1i nuéc thdi ddm dac.

Pé€ ting cudng qua trinh xi¥ 1i sinh héa nudc thdi trudc aerotank can dugc xi 1i bing
céc chit oxi héa (vi du, 0zén) véi muc dich gidm COD. D€ dat muc dich nay ngudi ta d
nghién ctfu qud trinh x& 1i nuSc thai trong cdc hAm siau. Trong him nay ngudi ta lip cdc
ong diing véi chiéu sdu d&€n tin ddy hAm. Nudc thdi va khong khi dugc cho dong thdi vao
ong. Dudi tic dung clia 4p suat thiy tinh cao oxi trong khong khi hoa tan hau nhu hoa toan
trong nu6c thai. Khi d6 mitc do st dung oxi bdi vi sinh gia ting. Hon hgp nuéc, bun theo
ong nang di 1én trén va sau khi khit khi (CO,, Os) di vao bé ling. Hé thhong xit Ii kiu nay
chi€m dién tich nhd. Trong hoat dong ctia né khong tao ra mui va hiéu qud xt li cao.

Qud trinh x& 1i sinh héa véi sy tich bun trong cdc thi€t bi tuyén ndi ciing di dugc
nghién cdu.

Nudc thdi di vao bé ling dé tdch ciin, rdi vao bé aerotank. Sau d6 hdn hgp nudc, biin
dugc dua 1én thi€t bi tuyén ndi, trong d6 bun hoat tinh nhd cdc bong béng khong khi nang
1én trén va tip trung trén bé mit nudc. Mot phan bun hoat tinh quay trd lai aerotank, con
phan khdc cling nudc sach dugc dua vao bé chia ti€p xic, 0 day bun dugc tich ra.

Viéc st dung thi€t bi tuyén ndi cho phép ting ndng d6 bun hoat tinh trong aerotank
dén 10-12g/1 va ning suit cia né d&€n 2-3 1an. Qud trinh nay dudc 4p dung dé xi 1i nudc
thdi c6 ndng do chi't 6 nhiém dam dic.

1.6.3.4 Loc sinh hoc — biofiltration

Thiét bi loc sinh hoc 12 thi€t bi ma bén trong than cla né dugc bd tri d&ém dang thdi va
co ciu phan phdi nudc ciing nhu khong khi. Trong thi€t bi loc sinh hoc nuéc thdi dudc loc
qud 16p vat liéu, dugc bao phi bdi mang vi sinh vat. Vi sinh trong mang sinh hoc oxi héa
céc chit hitu co, st dung chiing 1am ngudn dinh dudng va ning lugng. Nhu vay, chit hitu
co dugc tdch ra khdi nude con khdi lugng clia mang sinh hoc ting 1én. Mang sinh vat chét
dugc cudn trdi theo nudc va dua ra khdi thi€t bi loc sinh hoc.

Vat liéu dém 13 vat liéu c6 dd x0p cao, khdi lugng riéng nhé va bé mit riéng phan
16n nhu .....

Mang sinh hoc déng vai trd nhu biin hoat tinh. N6 hap thu va phan hiiy cdc chit hitu
co trong nudc thdi. Cudng dd oxi hda trong thi€t bi loc sinh hoc thap hon trong aerotank.

Céc y€&u t6 dnh hudng dén hiéu qud x{ 1i trong thi€t bi loc sinh hoc 1a: BOD cda nudc
thai, ban chat clia chit hitu co 6 nhiém, van t6c oxi hda, cudng do thdng khi, chiéu dai
mang sinh hoc, thanh phin vi sinh, dién tich va chiéu cao. Thi€t bi loc sinh hoc, dic tinh
vat liéu dém (kich thudc, dd x6p va bé mit riéng phan), tinh chat vat li clia nu6c thai,
nhiét d6 clia qud trinh va tdi trong thiy luc, cudng d6 tudn hoan, sy phan phoi dong thdi
nugc thai...

Thiét bi loc sinh hoc nhd giot c6 ning suit thip nhung bio ddm xi Ii tudn hoan. TAi
trong thity luc ciia ching 1a 0,5 d€n 3m’/(m”. ngdy dém). Ching dugc 4p dung dé xi li
nudc v6i ning suit d&€n 100m*/ngay dém néu BOD khong 16n hon 200 mg/l.
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Thiét bi loc sinh hoc cao tii hoat dong v6i tii trong thiy luc 10-30m*/(m”.ngay dém),
16n hon thi€t bi loc sinh hoc nhé giot 10-15 1an. Nhung né khong bdo ddm xi 1i sinh hoc
tudn hoan.

P& hoa tan oxi tot hon ngudi ta ti€n hanh thdng khi. Thé tich khong khi khong vuot
qud 16m’ trén 1m’ nudc thai.
Khi BODy > 300 mg/l nhi't dinh phéi tuAn hoan nu6c thai.

Thap loc sinh hoc dugc sit dung d€ x& 1i nuc thai v6i ning suat d&n 5.000m’/ngay
dém.

Hinh dudi trinh bay thiét bi thong khi - loc sinh hoc. Thiét bi nay c6 cdc nira 6ng tru
dudng kinh 80mm dugc bo tri nim ngang xen k& nhau. Nudc thdi di vao tir trén, d§ day
cdc 6ng nlta tru va chdy tran xudng dudi. O mit ngoai clia 6ng hinh thanh cdc mdy sinh
hoc, con bén trong dng 1a khdi sinh vat giéng nhu bun hoat tinh. Nu6c dugc bdo hoa oxi
khi chdy tir trén xudng. Thi€t bi ndy c6 ning suit va hiéu qué xi¥ li cao.

2 M@ﬂ

Hinh 34. S¢ dd nguyén tic thong khi - loc sinh hoc M [\\A

D¢ loai tap chit hitu co va ti€n hanh qué trinh nitric héa, khi nitric, ngudi ta sing che
thi€t bi “Hei Flon”. Phin co bdn cdia né 1a thdp vdi 16p vat liéu hat gid 18ng (cdt), ma trén
bé mit clia né cdc vi sinh vat dugc gieo cAy. Nudc thdi sau khi dugc bdo hda oxi s6 bd
dudc cho chdy vao thdp tir dusi 1én trén vdi van téc 25 d€n 60m/h. Trong thdp tao thanh
16p gid 16ng v6i bé mit tai 3.200m*/m>, 20 1in 16n hon trong aerotank va 40 14n 16n hon
trong thi€t bi loc sinh hoc. Qud trinh x li dién ra vdi van tdc rat 16n. Vi du BOD gidm 85
dé&n 90% chi trong vong 15 phiit trong thi€t bi nay, con trong aerotank cin dén 6-8h.

1.6.3.5 Oxyten - Ung dung oxi dé thong khi nudc thdi

Hién nay di bit dau s dung oxi k§ thuat dé€ thong khi nu6c thai thay cho oxi. Qud
trinh nay dugc goi 1a 1dng sinh hoc. N6 dugc ti€n hanh trong thi€t bi kin va dugc goi 1a
oxiten.

Viéc 4p dung oxi thay cho khong khi @€ thong khi nu6c thai cé nhiéu vu diém:
e Hiéu suat st dung oxi ting tir 8-9 dén 20-25%.
e Cudng d6 oxi héa ting 5-6 1an

e D& bdo ddm cuing ndng dd oxi trong nudc thdi yéu cau van tdc khudy tron thap hon, do
d6 bun tao thanh & dang bong to va chit nén dé ling va loc, cho phép ting nong dd
bun dé&n 10g/1 ma khong can ting kich thudce bé ling dot I1.

e Khindng dd oxi cao cdc vi khuan chi khong phat trién.
e Trong nudc di xit li ndng do oxi con du 16n nén thic diy cdc qud trinh xt Ii ti€p theo.

e Trong qud trinh x{ 1i khong tao ra mui vi ti€n hanh trong thiét bi kin.
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e Chi phi dau tw nhé hon

Tuy nhién, phuong phip nay dit do tdn kém cho viéc sdn xuit oxi, vi vdy né dudc
trng dung trong trudng hgp xi nghiép c6 sin oxi. Trong oxiten do néng dd CO, cao hon
trong aerotank nén pH gidm d4ng k€. Thdi gian x{ 1f gidm gdy cdn trd qud trinh nitric hoa.
DPong thdi hé sd ting trudng clia bun ciing gidm tir 0,6-1,2 d6i vdi aerotank con 0,4-0,6 ddi
vdi oxiten.

Phu thudc vao thanh phan nuSc thdi ndng do oxi tdi vu trong nude thdi cda oxiten 1a
10-12mg/1, con liéu lugng bun 7-10g/1.

1.6.4 Phuong phap ky khi — anaerobic digestion

Phuong phdp nay dugc tng dung d€ 1én men cin tao thanh trong xi li héa sinh nu6c
thi sdn xudt, cling nhu d€ x li bAc mot nudc thai sdn xudt rdt ddm dic (BODy, ~ 4-5
g/1), chita cdc chat hitu co bi phan hiy bdi cdc vi sinh yé€m khi. Tuy thudc vao dang sdn
phdm cudi ciing, ngudi ta chia thanh cdc dang 1én men: con, axit, sita, metan... San phian
cudi cling ctia 1én men 1a cdn, axit, axeton, cdc khi (CO,, Ha, CHy)

3 diéu kién xdc dinh sdn phim cudi cling ¢6 thé con 12 amoniac.
1.6.4.1 UASB
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1.6.4.2 Metan hod — methan

Quad trinh 1én men dudc ti€n hanh trong thi€t bi metanten - 13 binh chita kin dugc trang
bi cd cAu nhap va thdo cin. So d6 metantank dugc trinh bay trén hinh sau. Trudc khi nhap
vao metanten cin can dugc khir nudc dén mitc c6 thé dugc.

Su 1én men cin nudc thdi cong nghiép trong metanten can phai ti€n hanh véi tai trong
gidm 25 d&€n 50% vi ndng d6 4m, cdc mudi kim loai va cdc chi't khi bin cao.

Kha niing 1én men t6i da chat khong tro clia ciin xdc dinh theo cong thic:
a=(0,92z + 0,62y + 0,36x)100 (12.27)
z, y, x ndbng dd md, hydrocacbon va protit g/g chi't khdng tro clia cin.

Phuong phdp yé€m khi c6 thé st dung d&€ xi li nudc thdi dim dic cda cac cong nghiép
thuc pham, dugc pham, ché bi€n len, axit béo tdng hgp. Chi nén cho 1én men phin nudc
thdi ddm dic nhat.

Sau khi 1én men BOD,, trong nudc thdi 1a 1,5 + 2g/l s& duge x¥ 1i ti€p tuc trong
aerotank. Lugng khi 1én men rdt 16n, d€n 0,5 + 0,7 m’/Kg BOD,,,.

1.6.5 K&t hgp hiéu khi va ky khi

1.6.5.1 Cdnh déng tuvi

b6 1a khu dit duge chuidn bi riéng biét dé st dung d6ng thdi cho hai muc dich: xr li
nude thdi va gieo trong. Xt 1i nudc thai trong di€u kién tu nhién dién ra duéi tic dung clia
hé vi thuc vat dudi dat, mit trdi, khong khi va dudi 4nh hudng clia thuc vat.

Trong dit canh déng tudi cé vi khudn, men, ndm, réu tdo, ddng vat nguyén sinh va
dong vat khong xuong song. Nu6c thai chita chii y&u 12 vi khuidn. Trong 16p dat tich cuc
xuat hién sy tuong tdc phic tap clia cdc vi sinh vat c¢6 bac canh tranh.

S8 lugng vi sinh vat trong dit canh dong tudi phu thudc vao thdi ti€t trong nim. Vao
mua Pong, s& lugng vi sinh vat nhé hon ri't nhiéu so vdi miia he. N&u trén cdc cdnh dong
khong gieo trdng cdy nong nghiép va ching chi dugc ding d€ xt 1i sinh hoc nudc thi thi
chiing dudc goi 13 cdc cdnh ddng loc nudc. Cdc cinh dong tudi sau xit 1i sinh hoc nudc
thdi, 1am 4m va bén phan dugc st dung dé€ gieo trdng cAy c6 hat va ciy in tuoi, cd, rau
ciing nhu @€ trong cAy 16n va cAy nhd (cAy dang bui, khém).

Céc cdnh dong tu6i c6 cic uu di€m sau so v6i cdc aerotank:
e Gidm chi phi dau tuw va van hanh
e Khong thai nudc ra ngoai pham vi dién tich tuégi
e Bio ddm dugc mia cAy ndng nghiép 16n va bén
e Phuc hoi dit bac mau.

Trong qué trinh x{ 1i sinh hoc, nudc thdi di qua 16p dat loc, trong d6 cdc hat 1d Iitng va
keo dugc giit lai, tao thanh mang trong 16 x8p clia dat. Sau d6 cdc mang dudc tao thanh
nay hap phu cédc hat keo va cdc chit tan trong nudc thdi. Oxi tir khong khi xAm nhap vao
16 x6p oxi héa cdc chdt hitu cd, chuyén ching thanh cdc hop chit vo co. Oxi khé xidm
nhap vao 16p dat dudi sau, vi vay sy 6xy héa manh liét nha't dién ra trong 16p dit phia trén
(0,2+0,4m). N&u khdng dd oxi sé& bit dau xdy ra cdc qud trinh yé€m khi. C4c cdnh dong
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tudi tot nha't nén bd tri trén cat, dit sét thit va dat den. Nudc ngdm khong dugc cao hon
1,25m tinh tif mit da't. N&€u nu6c ngdm cao hon thi can phai lip hé thong thodt nudc.

Mot phan linh thd canh dong tudi dugc dung 1am cdnh ddng loc du trit, bdi vi c6 giai
doan nao d6 trong nim khong cho phép dua nu6c thdi ra cdnh dong tudi.

X 1i nuSe thai cling véi sy st dung ddng thdi nudc d€ tudi va bén phan c6 thé duge
ti€n hanh theo cdc phuong 4n khdc nhau.
| San xudt |
Nu6c thai

A4 Nudc sach

\
IZiII—'III [« F——
Nude i 8
[+
Nude i
3
|:_I

Nudc sach

—>| Noi nhan nudc |

Hinh 36. Cic phudng 4n xi¥ Ii sinh hoc nuéc thai trong diéu kién ty nhién

1- cong trinh x1 1i cd hoc; 2- cong trinh x{ 1f hda 1i; 3- cong trinh x1 1i sinh hoc; 4- ao
nén bun hodc ao sinh hoc; 5- ranh thodt; 6- ao bay hdi; 7- cdnh d6ng loc; 8- cdnh dSng
tuéi.

- Phuong 4n 1. Nudc thdi sau khi x& 1i cd hoc di vao ao chia, rdi sau d6 theo ranh
vao ao bay hoi va 4nh dong tudi.

- Phuéng 4n 2. Nudc thai sau xt 1i héa Ii dugc dwa d&€n ao sinh hoc, sau d6 ra canh
ddng tudi hodc dau tién ra canh ddng loc, rdi sau d6 d&€n canh ddng tudi.

- Phuong 4n 3. Nudc thdi sau xif li co hoc, héa Ii va sinh hoc dugc dua dé€n canh
ddng tudi, con trong giai doan khdng tudi dugc thdi vao noi ti€p nhin nudc.

Trong thdi gian gin diy su tudi dat thd nhudng bing nudc thii dugc phd bi€n rong
rii. NuSc dugc phan bd qua thi€t bi 1am &m bing dng xi ming hoic dng polietylen. Su
twéi nay cho phép st dung hoan toan tinh chat phidn bén cia nuéc thdi, tv dong héa qud
trinh tudi va bdo ddm cdc yéu ciu vé vé sinh moi trudng.

1.7 QUY TRINH CONG NGHE XU LY NUGC TIEU BIEU

1.7.1  X& ly nuéc cap

1.7.1.1 Ngudn nudc mdt: nudc séng

1.7.1.2 Ngudn nudc ngdm

1.7.2  X& ly nuGc thai sinh hoat
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