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CHUONG 1. CO SO LY THUYET CAC QUA TRINH XU LY NUGC THAI

1.1 TONG QUAN VE CAC BIEN PHAP XU LY NUGC THAI

Nuéc thdi néi chung c6 chia nhiéu chdt 6 nhiém khac nhau, doi héi phdi xit 1y bing nhitng
phuong phdp thich hgp khdc nhau. Mt cich tdng quét, cdc phuong phap xi 1y nuée thdi dudc
chia thanh cac loai sau:

- Phuong phap x 1y 1y hoc;

- Phuong phdp x 1y h6a hoc va héa ly;

- Phuong phdp xt 1y sinh hoc.

PHUGNG PHAP XU LY LY HOC

Trong phuong phép nay, cdc luc vat 1y, nhu trong trudng, ly tAm, dugc 4p dung dé tich cdc chat
khong hoa tan ra khéi nudc thai. Phuong phdp x{t Iy 1y hoc thudng don gidn, ré tién c6 hiéu qua
x{r ly chat 16 liing cao. Céc cdng trinh x{t 1y ¢d hoc dugc 4p dung rong rii trong xit Iy nudc thai 1a
(1) song/lu6i chin ric, (2) thi€t bi nghién ric, (3) bé diéu hoa, (4) khudy tron, (5) ling, (6) ling
cao tdc, (7) tuyén ndi, (8) loc, (9) hoa tan khi, (10) bay hdi va tich khi. Viéc ting dung cic cong
trinh x1t Iy 1y hoc dugc tém tit trong Bang 3.1.

Bang 1.1 Ap dung cdc cong trinh cd hoc trong xi Iy nudc thai (Metcalf & Eddy, 1991)

Cong trinh Ap dung
Lu6i chdn rdc Téach cdc chat rin thd va c6 thé ling
Nghién rdc Nghién cdc chit rin tho dén kich thudc nhd hon dong nhat
Bé diéu hoa biéu hoa luu lugng va tii trong BOD va SS
Khuiy tron Khuiy tron héa chat va chit khi v6i nude thdi, va giit cin & trang thai
16 g
Tao bong Gitp cho viéc tip hgp cua cdc hat cdn nhd thanh cdc hat can 16n hon

dé c6 thé tich ra bing ling trong luc

Ling Téch céc ciin ling va nén bln
Tuyén ndi Téch cdc hat ciin 16 Iitng nhd va céc hat cdn c6 ty trong xap xi ty trong

clia nuéc, hodc st dung dé€ nén bun sinh hoc

Loc Téach cdc hat cin 16 1Ging con lai sau x& 1y sinh hoc hodc héa hoc
Mang loc Tuong tu nhu qué trinh loc. T4ch tio tif nudc thdi sau hd 6n dinh

Van chuyén khi B§ sung va tiach khi

Bay hoi va bay khi | Bay hdi cdc hgp chit hitu ¢d bay hoi tir nuéc thai

TS: Nguyén Trung Viét B
TS: Tran Thi My Diéu
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PHUGNG PHAP XU LY HOA HOC

Phuong phdp héa hoc st dung cdc phan ting héa hoc dé xt 1y nudc thdi. Cdc cong trinh xi 1y héa
hoc thudng két hgp véi cdc cong trinh xi& 1y 1y hoc. Mic du ¢6 hiéu qua cao, nhung phuong phap
xtr Iy héa hoc thudng dit tién va dic biét thudng tao thanh cdc sdn phidm phu doc hai. Viéc ting
dung cdc qua trinh xit Iy héa hoc dudc tém tit trong Bdng 3.2.

Bang 3.2 Ap dung cédc qua trinh héa hoc trong x& 1y nu6e thii (Metcalf & Eddy, 1991)

Qua trinh Ap dung

K&t tda Tach phospho va ning cao hiéu qua cta viéc tach cin I ling &
bé ling bac 1

HAp phu Téch cdc chat hitu cd khong duge xi 1y bing phuong phdp héa
hoc thong thudng hodc bing phuong phdp sinh hoc. N6 ciing
dudc st dung dé tach kim loai ning, khit chlorine ctia nudc thdi
true khi x4 vao nguodn

Kht triing Phd hidy chon loc céc vi sinh vat gdy bénh

Kh trung bang chlorine | Phd hiy chon loc cdc vi sinh vat gdy bénh. Chlorine 1a loai hda
chat dudc sit dung rong rai nhat

Khit chlorine Téch lugng clo du con lai sau qud trinh clo héa

Khit tring biing ClO, Phd hiy chon loc céc vi sinh vat gdy bénh

Kh trung bang BrCl, Phd hidy chon loc cdc vi sinh vat gdy bénh

Khtt tring bing Ozone Ph4 hty chon loc cdc vi sinh vat gdy bénh

Khtt tring bing tia UV | Phd hly chon loc cédc vi sinh vat gy bénh

PHUONG PHAP SINH HOC

Vi viéc phan tich va kiém sodt moi trudng thich hop, hau hét cdc loai nudc thai déu cé thé duge
X 1y bang phuong phép sinh hoc. Muc dich ctia x& Iy nu6c thai bing phuong phdp sinh hoc 1a
keo tu va tich cdc loai keo khong ling va &n dinh (phan hiy) cdc chat hitu co nhd sy hoat dong
clia vi sinh vat hi€u khi hozc ky khi. Sdn ph4m cu6i cling ctia qu4 trinh phan hily sinh hoc thudng
1a cdc chat khi (CO,, Ny, CHy, HoS), cdc chit vo cd (NHy*, PO,”) va t& bao méi. Cdc qud trinh
sinh hoc chinh st dung trong x& 1y nu6c thdi gom nim nhém chinh: qué trinh hi€u khi, qué trinh
thi€u khi, qué trinh ki khi, thi€u khi va ki khi két hdp, va qud trinh ho sinh vat. Mdi qu4 trinh
riéng biét con c6 thé phan chia thanh chi tiét hon, phu thudc vao viéc xit Iy dudc thuc hién trong
hé thong ting trudng 1o ling (suspended-growth system), hé thong ting trudng dinh bim

TS: Nguyén Trung Viét 1-2
TS: Tran Thi My Diéu
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(attached-growth system), hoic hé thong két hgp. Phuong phdp sinh hoc c6 vu diém 1a ré tién va
c6 kha niing tin dung cdc san phdm phu IAm phan bén (buin hoat tinh) hoic tdi sinh ning lugng
(khi methane).

1.2 PHUGNG PHAP XU LY LY HOC

Trong nudc thai thudng chita cdc chit khong tan & dang 10 liing. D€ tdch cdc chit nay ra khoi
nuéc thai thudng st dung cdc phuong phdp cd hoc nhu loc qua song chin rdc hodc ludi chin rac,
ling dudi tic dung cla trong luc hodc luc ly tim, va loc. Tuy theo kich thudc, tinh chit 1y héa,
nong do chat 10 ling, lvu lugng nude thdi va mitc do ciAn lam sach ma Iya chon cong nghé x 1y
thich hop.

1.2.1 SONG CHAN RAC

Nudc thai dan vao hé thong xit 1y trudc hét phai qua song chin rdc. Tai diy, cdc thanh phan ¢
kich thuéc 16n (rdc) nhu gié, rdc, v do hop, 14 cdy, bao nilon,... dugc giit lai. Nhd d6 trdnh 1am
tic bom, dudng dng hoic kénh din. Pay la budc quan trong nhim ddm bdo an toan va diéu kién
lam viéc thuan 1di cho cd hé thong xi 1y nudc thai.

Tuy theo kich thudc khe hd, song chidn riac dugc phan thanh loai thd, trung binh vd min. Song
chdn rac thd ¢6 khodng céch giita cac thanh tir 60 — 100 mm va song chdn rdc min ¢6 khodng
cch giita cdc thanh tir 10 dé€n 25 mm. Theo hinh dang c6 thé phan thanh song chin rdc va ludi
chin rdc. Song chin ric cling c6 thé dit cd dinh hoic di dong. Céc loai song chin ric dugc trinh
bay tém tit nhu sau:

|| CAC LOAI SONG CHAN RAC ||

y Y
|| Song Chan Rac Tho || || Song Chin Réc Min | || Ludi Chdn Réc ||
- Loai cd dinh - Loai cd dinh
- Nhém song chin ric - Loai di dong
- Nhém song chiin ric
- Dang dia

- Dang trong

Song chin rac dugc 1am bing kim loai, dit & clra vao kénh din, nghiéng mot géc 45-60° néu 1am
sach thi cong hodc nghiéng mot géc 75-85° néu lam sach bing mdy. Tiét dién cla song chin c6
thé tron, vudng hoic hdn hgp. Song chin ti€t dién tron c6 trd luc nhd nhat nhung nhanh bi tic bdi
céc vat giif lai. Do d6 thong dung hon cd 1a thanh c6 ti€t dién hdn hgp, canh vudng gbc phia sau

TS: Nguyén Trung Viét 1-3
TS: Tran Thi My Diéu
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va canh tron phia trudc huéng d6i dién véi dong chdy. Van tdc nuc chdy qua song chin gidi han
trong khodng tir 0,6 — 1 m/s. Van td¢ cuc dai dao dong trong khodng 0,75 m/s — 1 m/s nhim tranh
d4y rdc qua khe clia song. Van toc cuc tiéu 12 0,4 m/s nhim trdnh phan hily cdc chat thai rin.

Hinh 1.1 Song chdn rdc lam sach thii cong.

1.2.2 LANG CAT

Bé ling cit dugc thi€t k& dé€ tdch cdc tap chit vd cd khong tan cé kich thude tir 0,2 mm dén 2
mm ra khéi nuée thdi nhim bdo ddm an toan cho bom khoi bi cdt, sdi bao mon, tranh tic dudng
ong din va trdanh 4nh hudng dén cdc cong trinh sinh hoc phia sau. BE ling cét c6 thé dugc phian
thanh 2 loai: (1) bé ling ngang va (2) bé ling ditng. Ngoai ra, d€ ting hiéu qua ling cat, bé ling
cat thdi khi cling dudc st dung rong rai.

Vian tdc dong chdy trong bé 1ing ngang khong dudc vudt qud 0,3 m/s. Van tdc nay cho phép cic
hat cdt, hat sdi va cdc hat vo co khdc ling xudng ddy, con hau hét cdc hat hitu co khac khong
ling va dugc xit Iy & nhitng cong trinh ti€p theo.

1.2.3 LANG

Bé ling c6 nhiém vu ling cdc hat cin 10 litng c6 sdn trong nudc thdi (b€ ling dot 1) hoic cin
dudc tao ra tir qua trinh keo tu tao bdng hay qud trinh x{ 1y sinh hoc (bé 1ing dgt 2). Theo chiéu
dong chiy, bé ling dudc phan thanh: bé ling ngang va bé ling ding.

Trong bé ling ngang, dong nudc thii chdy theo phudng ngang qua bé vdi van tdc khong 16n hon
0,01 m/s va thdi gian luu nude tir 1,5-2,5 gid. Cdc bé ling ngang thudng dudc st dung khi luu
lugng nudc thai 16n hon 15000 m’/ngdy. Doi véi bé 1ing ding, nudc thii chuyén dong theo
phuong thing ditng tir dudi 1én d€n vach tran vé6i van téc 0,5-0,6 m/s va thdi gian luu nu6e trong
bé dao dong trong khodng 45 phiit — 120 phit. Hiéu suat ling ctia bé ling ding thudng thap hon
bé ling ngang tir 10 dén 20%.

TS: Nguyén Trung Viét 1-4
TS: Tran Thi My Diéu
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San cong tc Bo truyén dongVanh chin bot ndi

Maing ring cua Céanh gat bot

Ong thu nudc
sau ling

Ong trung

) tam phan
Do h’ ﬂ" phdi nudc
3 WAV
7/ 'A 2o
l! A’,«' g Cdnh gat bun
| |

Ong din nuéc vao

Ngin thu bot ndi  Ong thu ba by va tung b€ beton

Hinh 1.2 Cdu tao bé ldng diing.

1.2.4 TUYEN NO|

Phuong phdp tuyén ndi thudng duge st dung d€ tdch cdc tap chit (& dang hat rin hoic 16ng)
phan tdn khong tan, tu ling kém khéi pha 16ng. Trong mot s trudng hop, qud trinh nay con dudc
ding dé tich cdc chat hoa tan nhu cdc chat hoat dong bé mit. Trong xit 1y nu6c thdi, qud trinh
tuyén ndi thudng dudc st dung dé khit cdc chit 16 Ing, 1am dic bun sinh hoc. Uu diém cd ban
cla phuong phdp nay 1a c6 thé khir hoan toan cdc hat nhd, nhe, 1ing chidm trong thdi gian ngin.

Qud trinh tuyén ndi dudc thuc hién bing cdch suc cdc bot khi nhd vao pha 186ng. Cic bot khi nay
s& két dinh vdi cdc hat cin. Khi khoi lugng riéng cia tip hop bot khi va cin nhd hon khéi lugng
riéng clia nude, can s€ theo bot khi n6i 1én bé mit.

Hiéu sudt qué trinh tuyén ndi phu thudc vao s& lugng, kich thudc bot khi, hAm ludng chat rin.
Kich thudc t6i wu ctia bot khi nim trong khodng 15 dén 30 pm (binh thudng tir 50-120 um). Khi
ham lugng hat rin cao, x4c suit va cham va két dinh giita cdc hat s& ting 1én, do d6 lugng khi
tiéu ton sé& gidm. Trong qué trinh tuyén ndi, viéc dn dinh kich thudc bot khi c¢6 y nghia quan
trong. P& dat muc dich nay doi khi ngudi ta bd sung thém vao nudc cdc chit tao bot ¢é tdc dung
lam gidm niing lugng bé mit phan pha nhu cresol, natri alkylsilicat, phenol, ... Diéu kién t6t nhat
dé tach cdc hat trong qu4 trinh tuyén ndi 12 khi ty s6 giita lugng phdp khi va pha rin dat 0,01 —
0,1. Ty s6 nay dugc x4c dinh nhu sau:

A Kg/ngay khong khi cung cap
S Kg/ngay lugng chat rin trong nudc thai
TS: Nguyén Trung Viét 1-5

TS: Tran Thi My Diéu

© Copyright 2006 gree-vn.com, All rights reserved. Xin ghi ré ngudn khi ban phat hanh lai théng tin ttr trang nay.



—
o Tel: (08)5150181

: CONG TY MOI TRUGNG
L&J X T F : 114 4
———— TAM NHIN XANH GREE wi;(w(gi)s-vn fjm

GREEN EYE ENVIRONMENT

Ty 1é nay thay ddi tly theo loai chit 10 Ittng c6 trong nuSc thai va thudng dudc xdc dinh bing
thuc nghiém.

A 1,3 so(fP - 1)
S Sa

Trong d6

s, D0 hoa tan cida khong khi (mL/L)

f Phan khi hoa tan & 4p suat P, thudng f = 0,5

P Ap suit (atm)

S. NoOng d6 chit rin (mg/L)

1,3 Khoi lugng riéng clia khong khi (1,3 mg/mL)

Trong trudng hgp ¢6 tuan hoan dong bao hoa khi:

A 1,3 s,(fP - 1)R
S S.Q

Trong d6

R Luu lugng dong tuin hoan (m*/ngay)
Q Luu lugng nudc thai (m’/ngay)

Tuy theo phuong thifc cidp khong khi vao nudc, qud trinh tuyén ndi dugc thuc hién theo cic
phuong thuc sau:

- Tuyén ndi bing khi phan tdn (Dispersed Air Floation). Trong trudng hdp niy, théi truc ti€p
khi nén vao bé tuyén ndi dé€ tao thanh bot khi cé kich thudc tir 0,1 — 1 mm, gdy x4o tron hdn
hdp khi — nuéc chita cin. Cin ti€p xidc vé6i bot khi, dinh k&t va ndi 1én bé mit.

- Tuyén ndi chan khéng (Vacuum Flotation). Trong trudng hgp nay, bido hdoa khong khi & dp
suat khi quyén, sau d6, thoat khi ra khdi nudc & 4p sudt chan khong. Hé thong nay thudng it
stt dung trong thyc t€ vi khé van hanh va chi phi cao.

- Tuyén néi bing khi hoa tan (Dissolved Air Flotation). Suc khong khi vao nudc & 4p suit cao
(2-4 atm), sau d6 giam 4ap giai phong khi. Khong khi thodt ra sé tao thanh bot khi cé kich
thude 20-100 pm (Hinh 3.4).

TS: Nguyén Trung Viét 1-6
TS: Tran Thi My Diéu

© Copyright 2006 gree-vn.com, All rights reserved. Xin ghi ré ngudn khi ban phat hanh lai théng tin ttr trang nay.



5[\ g = E_ CONG TY MOI TRUSNG Tel: (08)5150181

> TAM NHIN XANH GREE Fax: (08)8114594
www.gree-vn.com

GREEN EYE ENVIRONMENT

Maing thu bot néi

Nudc thai Motor truyén déng

Pt Thigt bi vét bot

Nuéc
sau
xu 1y
AN
Khi
nén | ¥
\
HE =
Bom tuin hoan
] -
Van diéu 4p / Méng thu cin | Thiét bi gat cin
Hinh 1.3  So do hé thong tuyén néi dang ADF.
1.2.5L0C

Loc dugc tng dung dé tdch cdc tap chit c6 kich thudc nhd khi khong thé loai dugc bing phuong
phép ling. Qu4 trinh loc it khi dung trong xit Iy nudc thdi, thudng chi st dung trong trudng hgp
nuée sau khi xit Iy doi hdi c6 chat lugng cao.

DPé€ loc nudc thai, ngudi ta c¢6 thé st dung nhiéu loai bé loc khdc nhau. Thiét bi loc c6 thé dugc
phan loai theo nhiéu cdch khdc nhau: theo dic tinh nhu loc gidn doan va loc lién tuc; theo dang
cla qud trinh nhu 1am dic va loc trong; theo 4p sudt trong qua trinh loc nhu loc chan khong (4p
suat 0,085 MPa), loc 4p luc (tir 0,3 dén 1,5 MPa) hay loc duéi 4p sudt thiy tinh ctia cot chit 16ng;

Trong cdc hé thdng x& 1y nu6c thdi cong suat 16n khong can sit dung cdc thi€t bi loc 4p suit cao
ma ding cic bé loc vdi vat liéu loc dang hat. Vat liéu loc ¢6 thé sir dung 1a cat thach anh, than
c6c, hoidc sdi nghién, thAm chi c4 than nau hoic than gd. Viéc lya chon vat liéu loc tly thudc vao
loai nu6c thdi va diéu kién dia phuong. Qua trinh loc x4y ra theo nhitng co ché sau:

- Sang loc d€ tdch cdc hat rin hoan toan bing nguyén 1y co hoc;
- Lidng trong lyc;

- Giit hat rin theo quén tinh;

- Hap phu héa hoc;

- Hap phu vat ly;

- Qua trinh dinh bam;

- Qu4 trinh ling tao bong.

TS: Nguyén Trung Viét 5
TS: Tran Thi My Diéu
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Thiét bi loc v6i 16p hat c6 thé duge phan loai thanh thiét bi loc chdm, thiét bi loc nhanh, thiét bi
loc hd va thié€t bi loc kin. Chiéu cao 16p vat liéu loc trong thiét bi loc hd dao dong trong khodng
1-2 m va trong thiét bi loc kin tir 0,5 — 1 m.

WastEwater Backwash
Cancantrate Food Tank
Output Feed Tank

Influgnt= = = = =
WWastewater

Tubular
Membranes

‘Wastewater
Fead Tank

Pl B e
I_\ From
Backwash
Faed Tank

H‘hhh“““-hParmam

Output

= = = 3 ‘Wastewater Flow

Hinh 1.4 Thiét bj siéu loc sit dung mang membrane

1.3 PHUONG PHAP XU LY HOA HOC VA HOA LY
1.3.1 TRUNG HOA

Nudc thdi chita cdc acid vo cd hodc kiém cin dugc trung hoa dua pH vé khodng 6,5 dén 8,5 trudc
khi thdi vao ngudn nhin hoic st dung cho cong nghé xit 1y ti€p theo. Trung hoa nudc thdi c6 thé
thuc hién bing nhiéu cdch nhau:

- Tron 14n nudc thai acid v6i nudc thai kiem;

- B& sung céc tdc nhan héa hoc;

- Loc nudc acid qua vat liéu c6 tdc dung trung hoa;

- Hap thu khi acid bing nudc kiém hoidc hap thu ammoniac biing nuéc acid.

TS: Nguyén Trung Viét 1-8
TS: Tran Thi My Diéu
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DPé trung hoa nudc thdi chifa acid c6 thé st dung cdc tdc nhan héa hoc nhu NaOH, KOH,
Na,CO3, nu6c ammoniac NH4sOH, CaCO3, MgCO3, d616mit (CaCO3.MgCOs3) va xi mdng. Song
tdc nhan ré nhat 13 voi sita 5-10% Ca(OH),, ti€p d6 1a séda va NaOH & dang ph€ thai.

Trong trudng hgp trung hda nudc thai acid biang cdch loc qua vat liéu c6 tdc dung trung hoa, vat
liéu loc st dung c6 thé 12 manhétit (MgCO3), dolomit, da voi, da phé’n, d4 hoa va cédc chat thai
rin nhu xi va xi tro. Khi loc nuéc thdi chita HC1 va HNO; qua 16p d4 voi, thudng chon tdc do loc
tr 0,5 — 1 m/h. Trong trudng hdp loc nudc thai chita t6i 0,5% H,SO, qua 16p d6lomit, toc do loc
14y tir 0,6-0,9 m/h. Khi nong do H,SO, 1én dén 2% thi tdc¢ d6 loc 14y bing 0,35 m/h.

DPé€ trung hoa nudc thai kiem cé thé c6 thé dung khi acid (chita CO,, SO,, NO,, N,03,...). Viéc st
dung khi acid khong nhitng cho phép trung hoa nudc thdi ma dong thdi ting hiéu qud lam sach
chinh khi thai khéi c4c ciu t& ddc hai.

Viéc lura chon phuong phédp trung hoa 13 tlly thudc vao thé tich va ndong do clia nu6e thdi, ch& do
thdi nu6c va chi phi héa chat sit dung.

1.3.2 OXY HOA KHU

D€ 1am sach nudc théi, c6 thé sit dung cdc tdc nhian oxy héa nhu clo & dang khi va héa 18ng,
dioxyt clo, clorat canxi, hypoclorit canxi va natri, permanganat kali, bicromat kali, peroxy hydro
(H,0,), oxy cta khong khi, ozone, pyroluzit (MnO,). Qua trinh oxy hda s€ chuyén cic chat doc
hai trong nuéc thdi thanh cdc chat it doc hai hon va tdch khéi nude. Qud trinh nay tiéu tén nhiéu
héa chit nén thudng chi sit dung khi khong thé xt 1y biing nhitng phuong phap khic.

1.3.3 KEO TU - TAO BONG

Trong ngudn nudc, mdt phan cdc hat thudng ton tai & dang cdc hat keo min phan tdn, kich thuéc
clia hat thudng dao dong trong khodng 0,1 d&€n 10 pm. C4c hat nay khong ndi ciing khong ling,
va do d@6 tuong ddi khé tach loai. Vi kich thuSc hat nhé, ty s& dién tich bé mit va thé tich cla
chiing rat 16n nén hién tugng héa hoc bé mit trd nén riat quan trong. Theo nguyén tic, cdc hat
nhd trong nudc c6 khuynh huéng keo tu do luc hiit VanderWaals gifta cdc hat. Luc nay cé thé
din dén sy dinh két giita cdc hat ngay khi khodng céch giita ching dd nhé nhd va cham. Sy va
cham x4y ra do chuyén dong Brown va do tdc dong clia sy xdo tron. Tuy nhién, trong trudng hdp
phin tdn keo, cdc hat duy tri trang thdi phin tdn nhd luc ddy tinh dién vi bé mit cdc hat mang
tich dién, c6 thé 1a dién tich Am hoic dién tich duong nhd sy hap thu c6 chon loc céc ion trong
dung dich hoic sy ion héa cdc nhém hoat héa. Trang thai 10 liing cla cdc hat keo dudc bén héa
nhd lyc diy tinh dién. Do d6, dé pha tinh bén cia hat keo cin trung hoa dién tich bé mit clia
chiing, qud trinh nay dugc goi 12 qu4 trinh keo tu. Cic hat keo di bi trung hoa dién tich c6 thé
lién két v6i nhitng hat keo khéc tao thanh bdng cin cé kich thudc 16n hon, ning hon va ling
xudng, qud trinh nay dugc goi 1a qua trinh fqo béng. Qud trinh thily phin cdc chat keo tu va tao
thanh bdng cidn xdy ra theo cdc giai doan sau:

TS: Nguyén Trung Viét 1-9
TS: Tran Thi My Diéu

© Copyright 2006 gree-vn.com, All rights reserved. Xin ghi ré nguén khi ban phat hanh lai théng tin tir trang nay.



= ——— C o : Tel: (08)5150181
@- CONG TY MOI TRUSNG
=/ = TAM NHIN XANH GREE Fax: (08)8114594

GREEN EYE ENVIRONMENT www.gree-vn.com

Me** + HOH I Me(OH)** + H*
Me(OH)** + HOH 1 Me(OH)* + H*
Me(OH)" + HOH [ Me(OH); + H*

Me** + HOH [ Me(OH); +3H'

Hinh 1.5 H¢ thong keo tu tao bong két hop vdi bé ldng Lamella

Nhitng chit keo tu thudng diung nhat 1a cdc mudi sit va mudi nhdm nhu:

o  Al(SO4)3, Al(SO4)3.18H,0, NaAlO,, Al,(OH)sCl, Kal(SO4),.12H,0, NH4A1(SO4),.12H,0
L FeCl3, Fez(SO4)3.2H20, Fez(SO4)3.3H20, Fez(SO4)3.7H20

% A”e %l‘ A

Trong céc loai phén nhom, Al,(SOy4); dude diing rong rdi nhat do c6 tinh hoa tan tét trong nudc,
chi phi thdp va hoat dong c6 hiéu qué trong khodng pH = 5,0 — 7,5. Qu4 trinh dién ly va thiy
phan Alx(SO4); x4y ra nhu sau:

A + H,O = AIOH*' + H'
AIOH*  + H,O = AI(OH)," + H'
AI(OH)2+ + H)0 Al(OH)3(S) + H*

TS: Nguyén Trung Viét 1-10
TS: Tran Thi My Diéu
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AI(OH); + H,O = AI(OH); + H'
Ngoai ra, Aly(SOy); ¢6 thé tic dung v6i Ca(HCO3), trong nude theo phuong trinh phdn tng sau:
Aly(SOy); + 3Ca(HCO3), [ AI(OH); 4 + 3CaSO4+ 6CO,T

Trong phin 16n céc trudng hop, ngudi ta st dung hdn hgp NaAlO, va Aly(SO,); theo ty 1& (10:1)
— (20:1). Phan dng x4y ra nhu sau:
6NaAlO, + Al(SO4); + 12H,O [ 8Al(OH);3 4 + 2Na,S0,

Viéc st dung hdn hgp mudi trén cho phép md rong khodng pH t6i wu clia mdi trudng ciing nhu
ting hi€u qua qua trinh keo tu tao bong.

Muéi Sdat
Cédc mudi sit duge st dung 1am chat keo tu c6 nhiéu wu diém hon so véi cdc mudi nhom do:

- Téc dung t5t hon & nhiét d6 thap;

- C6 khodng gid tri pH t8i uu clia mdi trudng rong hon;
- Do bén I6n;

- C6 thé khir mui H,S.

Tuy nhién, cdc mudi sit cling c6 nhudc di€ém 12 tao thanh phiic hoa tan c6 mau do phin tng cia
ion sit vdi cdc hdp chat hitu cd. Qu4 trinh keo tu sit dung mudi sit xdy ra do cdc phdn ing sau:

FeCl; + 3H,0 - Fe(OH):d + HCI
Fex(SO4); + 6H,O — Fe(OH)sd + 3H,SO.

Trong diéu kién kiém héa:

2FeCl; + 3Ca(OH), — Fe(OH)3d + 3CaCl,
FeSO, + 3Ca(OH), — 2Fe(OH):\ + 3CaSO,

Chit Trg Keo T

Pé ting hiéu qui qué trinh keo tu tao bong, ngudi ta thudng st dung cdc chit trg keo tu
(flucculant). Viéc st dung chit trg keo tu cho phép gidm liéu lugng chat keo tu, gidm thdi gian
qué trinh keo tu va ting toc do ling cia cdc bong keo. Céc chat trg keo tu ngudn gdc thién nhién
thuong dung la tinh bot, dextrin (C¢H;0Os),, cdc ete, cellulose, dioxit silic hoat tinh
(xSi10,.yH,0).

TS: Nguyén Trung Viét 1-11
TS: Tran Thi My Diéu
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Céc chat trd keo tu tdng hgp thudng ding 1a polyacrylamit (CH,CHCONH,),. Tuy thudc vao cic
nhém ion khi phan ly ma cdc chit trg dong tu cé dién tich Am hoic duong nhu polyacrylic acid
(CH,CHCOO), hoic polydiallyldimetyl-amon.

Liéu lugng chat keo tu t6i uu st dung trong thuc t€ dudc x4c dinh bing thi nghiém Jartest (Hinh
3.5).

Hinh 1.6 M6 hinh Jartest.

1.3.4 HAP PHU

Phuong phép hip phu dudc ding rong rdi dé 1am sach triét @€ nuée thai khdi cdc chat hitu co hoa
tan khong xit 1y dudc bing cdc phuong phdp khic. Ty theo ban chit, qud trinh hap phu dudc
phan loai thanh: hap phu 1y hoc va hap phu héa hoc.

- Hap phu 1y hoc 1a qua trinh hip phu xdy ra nhd céc luc lién k&t vat 1y gitta chit bi hdp phu va
bé mit chat hap phu nhu luc lién k&t VanderWaals. C4c hat bi hap phu vat Iy chuyén dong tu
do trén bé mit chat hap phu va day 1a qud trinh hap phu da 16p (hinh thanh nhiéu 16p phan ¥
trén bé mit chat hap phu).

Hinh 1.7 Luc phan tdn London (déng vai tro chinh trong qud trinh hdp phu)

TS: Nguyén Trung Viét 1-12
TS: Tran Thi My Diéu
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- Hap phu héa hoc 1a qud trinh hap phu trong d6 cé xdy ra phén tng héa hoc giita chit bi hap
phu va chdt hap phu. Trong x& 1y nudc thdi, qud trinh hdp phu thudng 1a sy két hgp cla cd
hap phu vat 1y va hap phu héa hoc.

Kha ning hap phu ctia chit hap phu phu thudc vao:

- Dién tich bé mit chat hap phu (m?/g);
- Nong do ctia chat bi hdp phuy;
- Van tdc tuong ddi gitta hai pha;

- Cd ch€ hinh thanh lién két: héa hoc hoic 1y hoc.
1.3.5 TRAO DO ION

Phuong phdp trao ddi ion dudc ding dé tich cdc kim loai nhu Zn, Cu, Cr, Ni, Pb, Hg, Cd, V,
Mn,... cling nhu cdc hdp chit Arsen, Phospho, cyanua, chit phong xa, ... khdi nudc va nude thai.

Phuong phdp nay cho phép thu hoi nhitng chit ¢ gia tri va dat mifc dd 1am sach cao. Pay con 1a
phuong phép dudc ting dung rong rdi dé tich mudi trong x Iy nudc va nude thai.

Trao ddi ion 12 mot qud trinh trong d6 cdc ion trén bé mit clia chit rin trao ddi véi ion cling dién
tich trong dung dich khi ti€p xtic vdi nhau. Trao ddi ion 12 cling mot qué trinh hap thu, trong do,
céc ion c6 trong dung dich thay thé& nhitng ion clia chat trao d6i khong hoa tan (con goi mang trao
ddi ion). Chat trao ddi ion diing trong cdng nghiép hau hét 1a nhitng polyme khong tan, dudc goi
12 nhya trao ddi ion. Mang polyme chita nhitng nhém cé kha ning két hdp véi cic ion duong
(chat trao ddi cation - cationit) hodc k&t hop véi cdc ion Am (chat trao d6i anion - anionit). Chat
trao ddi ion c6 kha niing trao d6i vdi cd cation va anion dugc goi 1a chat trao d6i ludng tinh.

Céc chat trao ddi ion c6 thé 1a cdc chat v co hodc hitu co, c6 ngudn gde tu nhién hay téng hop
nhin tao. Thudc nhém cdc chit trao d6i ion vo co tur nhién gom cic zeolit, kim loai khodng chat,
dat sét, fenspat,.. Cdc chit cé tinh chat trao d6i cation 13 chat chifa nhdm silicat loai:
Na,0.Al,05.18i0,.mH,0. Cic chat flour apatit [Cas(POy)3]F va hydroxyt apatit [Cas(PO4);]OH
ciing c6 tinh trao ddi ion. Chat trao doi ion vd co tong hop gom silicagen, cdc oxyt khé tan va
hydroxyt ctia mot s6 kim loai nhu nhom, crom, ...

Céc chat trao d6i ion hitu co ¢6 ngudn gbc tu nhién gdom acid humic cla dat va than d4, ching
mang tinh acid y&u. D€ ting tinh acid vd dung lugng trao d6i ngudi ta nghién nhd than va luu
héa & diéu kién du 6leum. Than sunfo 12 cdc chat dién ly cao phan ti, ré va chifa cd cdc nhém
acid manh va acid y&u. C4c chat trao doi ion nay c¢6 nhugce di€m 13 dd bén héa hoc va do bén co
hoc thap, dung lugng thé tich khdng 16n, dic biét trong mdi trudng trung tinh. C4c chit trao d6i
ion hitu cd tdng hop 13 cdc nhuya c6 bé mit riéng 16n, 12 cdc hop chat cao phan ti. Cdc gdc
hydrocarbon ctia chiing tao nén Iu6i khdng gian véi cdc nhém c6 chifc ning trao ddi c¢d dinh.

TS: Nguyén Trung Viét 1-13
TS: Tran Thi My Diéu
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Kh4 ning trao ddi ion cla cédc chit trao ddi ion dudc dic trung bdi dung lugng trao ddi tinh bing
s6 duong luong ion dudc trao ddi trén mot don vi khoi lugng hay thé tich chat trao d6i ion. Hay
néi cdch khdc, dung lugng trao d6i dugc xdc dinh trén co s§ sd lugng nhém hoat dong trén mot
don vi khoi lugng chat trao ddi. Dung lugng trao d6i phu thudc vao dic tinh clia nhitng nhém
hoat dong. P&i véi chit trao di ion axit y&u va bazo yé&u, dung lugng trao ddi sé& phu thudc
nhiéu vao su thay d6i pH cda dung dich. Nhu vy, bén canh dung lugng trao ddi tong cdng, con
phdi tinh d&n dung lugng trao d6i hitu ich, 12 mdt phan dung lugng trao d6i tdng cong dudc st
dung dudi nhitng diéu kién thi nghiém hoic 4p dung thuc t&€. Dung lugng trao ddi tdng cong ¢
thé dugc xdc dinh trong phong thi nghiém biing phuong phip chuin do vdi axit (ddi vdi cot trao
ddi anion & dang OH’) hoic vé6i bazo (ddi vé6i cot trao d6i cation & dang HY). Dung lugng trao d6i
ciing dugc x4c dinh bing cdch dudng cong ngudng hap thu.

1.4 PHUGNG PHAP SINH HOC

Phuong phédp sinh hoc dudc ting dung d€ xit 1y cdc chit hitu co hoa tan c6 trong nudc thai cling
nhu mot s6 chit vd cd nhu H»S, sunfit, ammonia, nitd,... dua trén cd s3 hoat dong cla vi sinh vt
dé phan hidy cdc chat hitu cd gy 6 nhiém. Vi sinh vt st dung chat hitu co va mdt s& khodng
chat lam thifc 4n d€ sinh trudng va phat trién. Mot cdch téng quat, phudng phap xi 1y sinh hoc c6
thé phan chia thanh 2 loai:

- Phuong phdp ky khi sit dung nhém vi sinh vat ky khi, hoat dong trong diéu kién khong c6
OXY;

- Phuong phdp hi€u khi sit dung nhém vi sinh vat hi€u khi, hoat dong trong diéu kién cung cip
oxy lién tuc.

Qud trinh phan hdy cdc chit hitu cd nhd vi sinh vat goi 12 qué trinh oxy héa sinh héa. P& thuc
hién qud trinh nay, cdc chit hitu cd hoa tan, cd chit keo va cdc chat phin tdn nhd trong nuéc thai
can di chuyén vao bén trong t&€ bao vi sinh vat theo ba giai doan chinh nhu sau:

- Chuyén cdc chat 6 nhiém tir pha 18ng téi bé miit t€ bo vi sinh vat;

- Khuéch t4n tir bé mit t€ bao qua mang ban thAm do sy chénh léch ndng dd bén trong va bén
ngoai t&€ bao;

- Chuyén héa cdc chit trong t&€ bao vi sinh vat, sdn sinh ning lugng va téng hgp t&€ bao mdi.

T6c do qué trinh oy héa sinh héa phuc thudc vao nong do chit hitu cd, ham lugng cdc tap chat va
muc do 8n dinh cta luu lugng nude thai vao hé théng xi 1y. O mbi didu kién x& 1y nhat dinh, cdc
y&u t§ chinh dnh hudng dén t6c d6 phdn dng sinh héa 1a ch€& do thiy dong, ham lugng oxy trong
nuéc thdi, nhiét do, pH, dinh dudng va nguyén t6 vi lugng.

TS: Nguyén Trung Viét 1-14
TS: Tran Thi My Diéu
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1.4.1 PHUGNG PHAP KY KHi

Qu4 trinh phan hdy ky khi cdc chat hitu co 1a qud trinh sinh héa phifc tap tao ra hang trim sidn
phdm trung gian va phan ng trung gian. Tuy nhién, phuong trinh phan ng sinh héa trong diéu
kién ky khi c6 thé biéu dién don gidn nhu sau:

Vi sinh vat
(@117 (511 (1 (o R ———— > CHy4 + CO, + H, + NH; +H,S + T€ bao méi

Mot cach tdng qudt, qua trinh phan hiy ky khi x3y ra theo 4 giai doan (Hinh 1.8):

- Giai doan 1: Thiy phan, cit mach cdc hgp chat cao phan tif;
- Giai doan 2: Acid héa;

- Giai doan 3: Acetate hoa;

- Giai doan 4: Methane hoéa.

C4c chat thdi hitu cd chita cdc nhiéu chit hitu co cao phan ti nhu proteins, chit béo,
carbohydrates, celluloses, lignin,... trong giai doan thily phan, s& dugc cit mach tao thanh nhitng
phan tif don gidn hon, d& phan hity hon. Cdc phdn ng thdy phan sé& chuyén héa protein thanh
amino acids, carbohydrate thanh dudng don, va chat béo thanh cic acid béo. Trong giai doan
acid héa, cdc chat hitu cd don gidn lai dudc ti€p tuc chuyén héa thanh acetic acid, H, va CO..
C4c acid béo d& bay hdi chi yé&u Ia acetic acid, propionic acid va lactic acid. Bén canh d6, CO,
vd H,, methanol, cdc rudu don gidn khdc ciing dudc hinh thanh trong qud trinh cit mach
carbohydrat. Vi sinh vat chuyén héa methane chi ¢6 thé phan hiiy mot s6 loai co chit nhat dinh
nhu CO; + H,, formate, acetate, methanol, methylamines va CO. Céac phuong trinh phan @ng xdy
ra nhu sau:

4H, + CO, - CH4 + 2H,0
4HCOOH - CH4 +3CO; +2H,0
CH3;COOH - CH4 + CO,
4CH3;0H - 3CH4 + CO; + 2H,0
4(CH3)sN + H,O = 9CH4 + 3CO; + 6H,0 + 4NH3

Tuy theo trang thdi ctia buin, ¢6 thé chia qua trinh x{ 1y ky khi thanh:

- Qud trinh xt 1y ky khi v6i vi sinh vat sinh trudng dang 16 liing nhu qué trinh ti€p xdc ky khi
(Anaerobic Contact Process), quéd trinh xif 1y bing 16p bun ky khi v6i dong nudc di tir dudi
lén (Upflow Anaerobic Sludge Blanket - UASB);

- Qua trinh x& 1y ky khi v6i vi sinh vt sinh trudng dang dinh bdm nhu qué trinh loc ky khi
(Anaerobic Filter Process).

TS: Nguyén Trung Viét 1-15
TS: Tran Thi My Diéu
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4% H,
24% 28%
| Phic chdt hau co || 76% {1 Acid hitu co CH,
\ 52\%\ 72%
20% I Acetic acid
%
Qua trinh acetate Qua trinh
Quad trinh thiy phan | héa va khit hydro | methane héa

Hinh 1.8 Qud trinh phén hity ky khi.

Mot s6 loai nuée thdi 6 ham lugng chat hitu cd cao c6 thé xit 1y rat hiéu qui bing qud trinh ti&p
xtic ky khi (Hinh 1.9). Qu4 trinh phan hiiy x4y ra trong bé kin véi bin tuan hoan. Hén hgp buin
va nudc thai trong bé dugc khudy tron hoan toan. Sau khi phan hily, hdn hdp dude dua sang bé
ling hoic bé tuyén ndi d€ tich riéng bin va nude. Bun dudc tuan hoan trd lai bé ky khi. Luong
bun du thai bd thudng rit it do téc dd sinh trudng clia vi sinh vat kha cham.

/ Tuyén noi/Ling
Nudc thai Nudc sau xir 1y

Tuan hoan bun

Hinh 1.9 So do thiét bi xit Iy sinh hoc tiép xiic ky khi.

UASDB (Upllow Anaerobic Sludge Blanket)

Pay 1a mot trong nhitng qud trinh ky khi dudc tng dung rong rdi nhat trén th€ gisi do hai dic
di€m chinh sau:

TS: Nguyén Trung Viét 1-16
TS: Tran Thi My Diéu
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- Cé ba qud trinh, phan hdy - ling bun - tdch khi, dudc 14p dit trong cing mot cong trinh;

- Tao thanh céc loai bun hat ¢6 mat do vi sinh vat rit cao va tdc do ling vudt xa so vdi bun
hoat tinh hi€u khi dang 16 liing.

Bén canh d6, qué trinh x{¥ 1y sinh hoc ky khi sit dung UASB con c6 nhitng uu diém so vdi qud
trinh buin hoat tinh hi€u khi nhu:

- [t tiéu t6n ning lugng van hanh;

- It bun du, nén gidm chi phi xi 1y biin;

- Bun sinh ra dé tich nuéc;

- Nhu ciu dinh dudng thip nén gidm dugc chi phi bé sing dinh dudng;
- C6 khé niing thu hoi niang lugng tir khi methane;

- C6 kh3 ning hoat dong theo muia vi biin ky khi c6 thé hoi phuc va hoat dong dugc sau mot
thoi gian ngung khong nap liu.

So @ bé UASB dugc trinh bay trong Hinh 1.10. Nu6c thdi dudc nap liéu tir phia ddy bé, di qua
16p bun hat, qud trinh x& 1y x3y ra khi cdc chat hitu co trong nudc thdi ti€p xic véi bun hat. Khi
sinh ra trong diéu kién ky khi (chii y&€u 12 methane va CO,) sé tao nén dong tuan hoan cuc bd
gitp cho qud trinh hinh thanh va duy tri bun sinh hoc dang hat. Khi sinh ra tit 16p bun s€ dinh
bdm vao cdc hat bun va cling vé6i khi ty do ndi 1én phia mit bé. Tai day, qué trinh tich pha khi-
16ng-rdn xdy ra nhd b phan tdch pha. Khi theo dng din qua bon hap thu chita dung dich NaOH
5-10%. Bun sau khi tdch khdi bot khi lai 1dng xuéng. Nudc thdi theo mang tran ring cua din dén
cong trinh xt 1y ti€p theo.

Van téc nudc thdi dua vio bé UASB dudc duy tri trong khodng 0,6-0,9 m/h. pH thich hdp cho
qué trinh phan hiiy ky khi dao dong trong khodng 6,6-7,6. Do d6 can cung cap di do kiém (1000
— 5000 mg/L) d€ bido ddm pH clia nudc thai ludn ludn > 6,2 vi 8 pH < 6,2, vi sinh vit chuyén héa
methane khong hoat dong duge. Can luu ¥ ring chu trinh sinh trudng clia vi sinh vat acid héa
ngin hon rdt nhiéu so véi vi sinh vat acetate héa (2-3 gi ¢ 35°C so vdi 2-3 ngay, § diéu kién tSi
vu). Do d6, trong qud trinh van hanh ban dau, tai trong chat hitu co khong dugc qud cao vi vi sinh
vat acid héa sé& tao ra acid béo dé bay hdi véi tdc dd nhanh hon rat nhiéu Ian so véi toc dod
chuyén héa cdc acid nay thanh acetate duéi tdc dung cdia vi sinh vat acetate héa.

Do tai Viét Nam chua c6 loai bun hat nén qud trinh van hanh dudc thuc hién véi tai trong ban
dau khodng 3 kg COD/m’.ngd. M&i khi dat dén trang thai 6n dinh, tii trong nay s& dugc ting lén
gdp doi cho dén khi dat tai trong 15 - 20 kg COD/m’.ngd. Thdi gian nay kéo dai khoing 3 -4
thdng. Sau do, bé sé& hoat dong 6n dinh va cé kha ning chiu qud tdi, cling nhu ndong d6 chat thai
khd cao. Khi métan thu dugc c6 thé sit dung cho viéc dun niu va cung cip nhiét. Lugng bun sinh
ra rit nhd nén khong cin thiét phai dit van dé x Iy bun. Qua trinh x{ 1y nay chi tiéu ton mot
lugng nhd ning lugng diing d€ bom nuéc.

TS: Nguyén Trung Viét 1-17
TS: Tran Thi My Diéu
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Hinh 1.10 Upflow Anaerobic Sludge Bed (UASB).

Quda Trinh Loe Ky Khi (Anaerobie (Filter Process)

Bé loc ky khi 12 mdt cot chita vat liéu ti€p xidc dé xi 1y chat hitu co chita carbon trong nudc thai.
Nuéc thdi duge dan vao cot tir dudi 1én, ti€p xtic v6i 16p vat lidu trén d6 c6 vi sinh vat ky khi sinh
trudng va phat trién. Vi vi sinh vat dudc giit trén bé mit vat liéu ti€p xidc va khong bi ria troi
theo nu6c sau xit 1y nén thdi gian luu cla t€ bao vi sinh vat (thdi gian luu bin) rat cao (khodng

100 ngay).

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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1.4.2 PHUONG PHAP XU LY SINH HOC HIEU KHi
Qua4 trinh x1t Iy sinh hoc hi€u khi nudc thdi gom ba giai doan sau:
- Oxy héa cdc chat hitu co:
CH,0,+0, ENZYME (0,4 H,0 +AH
- Téng hdp t& bao mdi:
C.H,0, + NH; + 0; —22YME 14 pao vi khusn + CO; + H,0 + CsHyNO, - AH
- Phéan hdy ndi bao:
CsHNO, + 50, EIAME 5C0, + 2H,0 + NH; + AH

Cédc qud trinh xt 1y sinh hoc bing phuong phap hi€u khi c6 thé x4y ra & diéu kién ty nhién hoic
nhin tao. Trong céc cong trinh xi¥ Iy nhén tao, ngudi ta tao diéu kién tdi uu cho qué trinh oxy
héa sinh héa nén qu4 trinh x 1y c6 tdc dd va hiéu suat cao hon rat nhiéu. Ty theo trang thdi ton
tai clia vi sinh vat, qud trinh x{ 1y sinh hoc hi€u khi nhan tao c6 thé chia thanh:

- X 1y sinh hoc hi€u khi véi vi sinh vat sinh trudng dang 10 limg chi yéu dugc st dung dé khi
chat hitu co chita carbon nhu qud trinh bun hoat tinh, ho 1am thodng, bé phan ting hoat dong
gidn doan, qua trinh 1én men phan hdy hi€u khi. Trong s6 nhitng qud trinh nay, qué trinh bun
hoat tinh 13 qué trinh phd bi&n nhat.

- X ly sinh hoc hi€u khi v6i vi sinh vat sinh trudng dang dinh bdm nhu qua trinh bun hoat tinh
dinh bdm, bé loc nhd giot, bé loc cao tdi, dia sinh hoc, bé phan ting nitrate héa v6i mang c&
dinh.

Bé Bin Fboat Tinh Oéi Oi Sinh Vgt Sinh Trwdng Lo Litng

Trong bé bun hoat tinh hi€u khi véi vi sinh vat sinh trudéng dang 10 lirng, qud trinh phan hiy x3y
ra khi nuéc thdi ti€p xtic véi bun trong diéu kién suc khi lién tuc. Viéc suc khi nhim ddm béo cdc
yéu cau cung cap di ludng oxy mdt cdch lién tuc va duy tri bun hoat tinh & trang théi 1o lirng.
Nong dd oxy hoa tan trong nudc ra khdi bé ling ddt 2 khong dudc nhé hon 2 mg/L. Toc do si
dung oxy hoa tan trong bé buin hoat tinh phu thudc vao:

- Ty s6 gitta lugng thifc in (chat hitu co c6 trong nudc thai) va lugng vi sinh vat: ty 1& F/M;
- Nhiét do;

- T6c dd sinh trudng va hoat do sinh 1y clia vi sinh vat;

- Nong dd san pham ddc tich tu trong qud trinh trao ddi chat;

- Luong cédc chit ciu tao t& bao;

TS: Nguyén Trung Viét 1-19
TS: Tran Thi My Diéu
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- Ham lugng oxy hoa tan.

WM=1r= ==
o
=

ORGAMICS &
MUTRIENTS

SLUDGE

M= = 0= === =0 = 1]+

Hinh 1.11 Hinh minh hoa co ché xit Iy cia ao suc khi

Dé€ thi€t k€ va van hanh hé thong bun hoat tinh hi€u khi mot cdch hiéu qua can phai hiu rd vai
trd quan trong cda quan thé vi sinh vat. C4c vi sinh vat nay sé& phan hdy cdc chat hitu co c6 trong
nudc thdi va thu ning lugng dé chuyén héa thanh t€ bao mdi, chi mot phan chat hitu cd bi oxy
héa hoan toan thanh CO,, H,O, NOs’, SO42',... Mot cach téng qudt, vi sinh vt ton tai trong hé
thong bun hoat tinh bao gdbm Pseudomonas, Zoogloea, Achromobacter, Flacobacterium,
Nocardia, Bdellovibrio, Mycobacterium, va hai loai vi khudn nitrate héa Nitrosomonas va
Nitrobacter. Thém vao d6, nhiéu loai vi khuin dang s¢i nhu Sphaerotilus, Beggiatoa, Thiothrix,
Lecicothrix, va Geotrichum ciing ton tai.

Yéu ciu chung khi van hanh hé théng bun hoat tinh hi€u khi 12 nu6c thdi dwa vao hé théng can
c6 ham lugng SS khong vudt qua 150 mg/L, ham lugng sidn phdm diu md khdng qua 25 mg/L,
pH = 6,5 — 8,5, nhiét do 6°C < t°C < 37°C. Mot s6 sd d6 hé thong bun hoat tinh sinh trudng 1o
Iing dugc trinh bay trong hinh dudi day.

Nuéc thai Bé ling

Bii thai
e -

Bun Tuin hoan biin

a. Qud trinh buin hoat tinh hi€u khi c6 dién vé6i dong chdy niit.
(Conventional plug-flow activated process)

TS: Nguyén Trung Viét 1-20
TS: Tran Thi My Diéu
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M4y th(\ikhi
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Nudc thii ~———8

Nudc sau xi 1y

Tuan hoan Bun thai bd

b. Qu4 trinh bun hoat tinh hi€u khi khu&y tron hoan toan. (Complete-mix activated sludge process)
Hinh 1.12 So do hé thong bun hoat tinh hiéu khi.

Bé Fboat Péng Gidin PDoan (Sequencing Bateh Reactor - SBR)
Bé hoat dong gidn doan 12 hé thong x{ 1y nudc thdi vdi bun hoat tinh theo ki€u lam day va x4
can. Qud trinh x4y ra trong bé SBR tuong tu nhu trong bé biin hoat tinh hoat dong lién tuc chi c6

diéu tat cd x4y ra trong cling mot bé va dugc thuc hién Ian lugt theo cdc bude: (1) -Lam day; (2)-
Phén tng; (3)-Ldng; (4)-X4 can; (5)-Ngung. SJ do hé thong SBR dugc trinh bay trong Hinh 1.13.

7 ===y

Lam day Phén tng Ling X4 nudc Ngung

Hinh 1.13 So do hoat djong ciia hé théng SBR.

Bé Bin Fooat Tinh Oéi Qi Sinh Ot Sinh Trubng Dang Dinh Bdm (Attached Growth
Aetivated Sludge Reactor)

Nguyén ly hoat dong cia bé nay tuong tu nhu trudng hdp vi sinh vat sinh truéng dang 16 ling, chi
khdc 12 vi sinh vat phdt trién dinh bim trén vat liéu ti€p xidc dit trong bé. So do ciu tao bé bun
hoat tinh v§i vi sinh vt sinh trudng dang dinh bam dugc trinh bay trong Hinh 1.14.

TS: Nguyén Trung Viét 1-21
TS: Tran Thi My Diéu
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Thi€t bi AASR / M4y théi khi dang turbin: 6ng thong khi

Hinh 1.14 Bé bun hoat tinh vdi vi sinh vat sinh trudng dang dinh bam.
(Attacted Growth Activated Sludge Reactor — AASR).

Bé Loe Sinh Tope Vhé Giot (Trickling Filter)

Bé loc sinh hoc 12 mot thi€t bi phan ng sinh hoc trong d6 cdc vi sinh vt sinh trudng cd dinh trén
16p vat liéu loc. B€ loc hién dai bao gom mot 16p vat liéu d& thim nuSc véi vi sinh vat dinh két
trén d6. Nudc thdi di qua 16p vat liéu nay sé thAm hoic nhé giot trén dé. Vat liéu loc thudng 1a
dd dim hoic cdc khdi vat liéu déo c6 hinh thu khic nhau. N&u vat liéu loc 14 d4 hodc sdi thi kich
thuéc hat dao dong trong khodng 25-100 mm, chiéu siu 16p vat liéu dao dong trong khodng 0,9-
2,5 m, trung binh 12 1,8 m. B& loc v6i vat liéu 1a d4 dim thudng c6 dang tron. NuSc thai dugc
phan phdi tén 16p vat liéu loc nhd bd phan phan phdi. BE loc véi vat liéu loc 1a chat déo c6 thé
c6 dang tron, vudng, hodc nhiéu dang khic vdi chiéu cao bién ddi tir 4-12 m. Ba loai vat liéu
bing chat déo thudng dung la (1) vat liéu véi dong chdy thing ding, (2) vat liéu v6i dong chidy
ngang, (3) vat liéu da dang.

Chat hitu co s& bi phan hiiy b3i quan thé vi sinh vat dinh két trén 16p vat liéu loc. Céc chat hitu
cd ¢6 trong nudc thai sé bi hAp phu vao mang vi sinh vat day 0,1 — 0,2 mm va bi phan hiy bdi vi
sinh vat hi€u khi. Khi vi sinh vat sinh trudng va phat trién, bé day 16p mang ting 1én, do d6, oxy
da bi tiéu thu truée khi khuéch tdn hét chiéu day 16p mang sinh vat. Nhu vay, mdi trudng ky khi
dudc hinh thanh ngay sdt bé mit vat liéu loc.

Khi chiéu day 16p mang ting 1én, qué trinh dong héa chat hitu co x4y ra trude khi ching ti€p xidc
vG6i v6i vi sinh vat gan bé mit vat liéu loc. K&t qud 1a vi sinh vat & diy bi phan hdy ndi bao,
khong con khd ning dinh bam l&én bé miit vat liéu loc, va bi rira troi.

TS: Nguyén Trung Viét 1-22
TS: Tran Thi My Diéu
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Hinh 1.15 Cdu tao bé loc sinh hoc nhdé giot

Pia sinh hoe (Rotating Biological Contactor)

Pia sinh hoc gom hang loat dia tron, phing, bing polystyren hodc polyvinylclorua (PVC) 1ip
trén mot truc. Cac dia dudc dit ngdp trong nudc modt phan va quay chdm. Trong qué trinh van
hanh, vi sinh vat sinh trudng, phat trién trén bé mit dia hinh thinh mot 16p mang méng bam trén
bé mit dia. Khi dia quay, 16p mang sinh hoc sé& ti€p xic vdi chat hitu co trong nuée thdi va véi
khi quyén dé hap thu oxy. Pia quay sé& 4nh hudng dén sy van chuyén oxy va ddm bdo cho vi sinh
vat ton tai trong diéu kién hi€u khi.

Hinh 1.16 Pia sinh hoc (RBC).

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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1.4.3 HO SINH VAT

Tuy theo nong dd oxy hoa tan c6 trong ho, hé thong ho sinh vat dudc phan loai thanh: (1) ho
hi€u khi, (2) ho hi€u khi tuy ti€n, va (3) ho ky khi.

HOo hiéu khi

Ho sinh vat hi€u khi don gidn nhat 1a cdc ho bing dat dung d€ xit Iy nu6c thdi bing cdc qué trinh
tu nhién dudi tdc dung cla cd vi sinh vat va tdo. HO6 hi€u khi chita vi sinh vat va tdo & dang lo
Itng, va diéu kién hi€u khi chi€m uu thé& sudt do6 sau ho. C6 hai loai ho hi€u khi c¢d ban: (1) ho
nudi tdo nhim tao diéu kién dé tdo phat trién manh nhit, c6 do siu tir 150 — 450 mm; (2) ho hi€u
khi nhim dat dugc lugng oxy hoa tan trong ho 16n nhat, ¢6 d6 sdu < 1,5 m.

Trong bé quang hdp hiéu khi, oxy dugc cung cip biing qua trinh khuéch tdn khi bé mit ty nhién
va qud trinh quang hop clia tdo. Ngoai trif to, quan thé vi sinh vt ton tai trong ho tuong ty quain
thé vi sinh vat trong hé thdng bun hoat tinh hi€u khi. Vi sinh vat st dung oxy sinh ra tif qué trinh
quang hdp clia tdo dé phan hiiy hi€u khi cdc chat hitu co. Céc chat dinh dudng va CO, thai ra tr
qué trinh phan hiiy nay lai 1a nguon thic #n cho tdo. Mdi quan hé cdng sinh giita tdo va vi sinh
vat trong ho hi€u khi dudc trinh bay trong Hinh 1.17.

Niéng lugng
Tdo mdl% mat troi

CO,, NH;
PO, H,0

hat hi
Chat hiru cd{vl sinh % T& bao méi

Hinh 1.17 M6i quan hé cong sinh gifta tdo va vi sinh vdt trong ho hiéu khi.

Ho hiéu khi tiry tién

Ho6 6n dinh chit lugng nudc thai trong d6 ton tai ci ba loai vi sinh vat hi€u khi, ky khi va hiéu
khi ty tién dudc goi 1a ho hi€u khi tuy tién.

Trong ho hi€u khi tly tién ton tai 3 ving: (1) viing bé mit noi tdo va vi sinh vat ton tai trong moi
quan hé cdng sinh nhu trinh bay trén; (2) ving ddy ky khi, & d6 chit rin tich liiy dugc phan hily

TS: Nguyén Trung Viét 12
TS: Tran Thi My Diéu
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dudi tdc dung cia vi sinh vat ky khi; va (3) viing trung gian, mot phan hi€u khi va mot phan ky
khi, & d6 chit hitu ¢d dudc phan hiy dudi tic dung clia vi sinh vat hi€u khi tuy tién. So do ho
hi€u khi tly tién dudc trinh bay trong Hinh 1.18.

Anh sdng mat troi

., 7

Khuéch tdn

NH3 >
Nudc thai Tdo m01‘7/

COa,,
HzS + 202 -—-> HzSO4

Cin'ling
NH;, PO, {VI sinh % T& bao mdi

Vung hi€u khi

~—
’

Viing hi€u khi tity tién

T€E bao chét
Biin dd

-
4
: Acid hifu ¢o, Z
Chithiuco —= o0 0 €O, 4 NH; + HaS + CH; ol
rugu =
=
>

Hinh 1.18 Sd d6 ho hi€u khi tuy tién.

Do sau cia ho hi€u khi thy tién gidi han trong khodng 1,2 — 2,4 m (4 - 8 ft) va thdi gian luu nudc
c6 thé kéo dai trong khodng 5-30 ngay.

TS: Nguyén Trung Viét 1-25
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Ho Ky khi

Ho ky khi dugc st dung dé xt 1y nudc thdi c6 nong dd chit hitu co va ham lugng cin cao. Do siu
ho ky khi phi 16n hon 2,4 m (8 ft) va c6 thé dat d€n 9,1 m vdi thdi gian luu nuéc dao dong trong
khodng 20-50 ngay. Qu4 trinh 6n dinh nuéc thdi trong ho x4y ra dudi tic dung két hop ciia qud
trinh két tia va qud trinh chuyén héa chat hitu cd thanh CO,, CHy, cdc khi khéc, cdc acid hitu cd
va t€ bao mdi. Hiéu sudt chuyén héa BODs c6 thé dat dén 70% - 85%.

TS: Nguyén Trung Viét 1-26
TS: Tran Thi My Diéu
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