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Gi0i thiéu
*Nudc thai 12 ngudn gbéc gdy nén 6 nhiém
song hd va bién
“*Nudc thai gdy nén cac loai dich bénh lan
truyén trong moi trudng nude

*Xu ly nuSc thai la viéc 4p dung cic qua
trinh Sinh - Héa - Ly nhim 1am gidm cdc
chat gdy 6 nhi€ém co trong nudc

“*Viéc xt 1y nudc thdi thudng lién két véi
viéc cung cap nudc sach




Su 6 nhiém

Su gia tang ciac chit gay 0 nhi€ém trong nudc dic
biét 1a cdc chat hitu co kho phan huy.

Chit gdy 6 nhiém thudng ton tai & dang rin va
long.

Nguon gay 0 nhiém xuat phat tr qua trinh sinh
hoat, sdn xudt, cdc bénh vién

Trong nudc co mot luong 10n vi sinh tham gla XU
ly chat thai, tuy nhién co rat nhiéu vi sinh vat gay

bénh

Cic qud trinh sinh hoc xdy ra trong nudc thai
dong vai trd quan trong trong viéc phan huy chit
thai.

Su mat cin bang trong chudi sinh thdi moi trudng
nudc s€ gy nén hién twong 6 nhi€ém




Vong tuan hoan nuéc va nude thai

Nguoi
" st dung .

Khu xif Iy nuéc cap Khu xit 1y
: nudc thai

Cac song, ho,
nuéc ngam...

Nudc sach. Nudc sach — Nudc
BMchuaclohéa [ da clo héa . 'ban




Chat thai

ChAat hitu co hoa tan, chat rdn 16 litng, vi sinh vat
(mam bénh) va mot sO cac thanh phan khac

Nong do chat thdi bi€n dong theo titng ngay va
theo mua

Trong nuSc thdi dién hinh, 75% SS va 40% chat
hoa tan la hifru co.

Chat vo cd la sodium, Ca, Mg, Cl, SO,>, PO,>,
COj;, NO;, NH,* va mot it kim loai nang.

BOD: tir 200 — 600 mg/L.




Cdc thong s6 ciia mau nudc thai sinh hoat
dién hinh

Thanh phan Néng do (mg/l)
Tong chat rin 300 — 1200
Chat rin 1o ling 100 — 350

Tong carbon hitu co 80 — 290

BOD, 110 — 400

COD 250 — 1000
Tong nitrogen 20 - 85
Ammonia (NH,*) 12 - 50
Nitrite (NO,")
Nitrate (NO;)
Tong phosphorus




Chdc niang cia cdc hé thong xu
Iy nudc thai

+ Chuc ning chinh cda cdc hé thong xt 1y nude
thdi sinh hoat 12 1am gidm thanh phan hitu co
t61 da d€ do ra sdng va nuéc ven bd ma khong
gdy nén su 6 nhiém dudng chit

Hé thong x 1y loai chat hitu co 16 litng, gidm
thanh phan giy bénh, loai nitrate, kim loai
ndang va cac hoa chat nhan tao.




Chdc ning cia cdc hé thong xu
Iy nudc thai

+ Chat lugng nudc da dude xd 1y di vao nguon
t1ep nhin phu thudc vao thé tich, tinh trang
nguon t1ep nhin va kha niang pha loang nudc
thai cua nd, thudng thi 20mg/l BOD. : 30 mg/I
SS va pha loang 8 1an.

Vé6i lugng nudc thai rat 16n hang ngay doi hoi
mot quy mo rat 16n cho viéc x¢ Iy nhung doi
v3i cong nghé sinh hoc thi van dé dé sé dudc
gidi quyét mot cach hiéu qua.




So do quy hoach hé thong XLNT sinh hoat

NuGc thai tir
cum dan cu

Xt 1y tap trung * * Xt 1y tai chd
Thlll,;ﬁg;)m Thu gom Thu gom Xt 1y
chuyén va chira va xu ly
Xu ly B& ty hoai

|

Tudi tiéu Chat dinh
hodc thdi ra dudng, vi
nguon tiep sinh 1am
—— phan bon




Quy trinh xur ly

nuwéc thai




Cac giai doan xu' Iy nudc thai

Nudc thai

Song chin

Oxy héa Ling tho

sinh hoc cap

Ao hi€u khi

Ao sinh hoc

IL_oc sinh hoc

Chlore hoa

Bun hoat tinh

IL.oc cat

Bun

\ Thai / /

S& dung

‘ Phan huy ky khi \




Cac giai doan xu 1y nuéc thai

> X1 1y cap 1: cho phép ling tir 1.5 — 2.5 gid d€ loai SS va lam
giam BODS tir 40 — 60%.

>Xu 1y cap 2: nubc thdi tir XLC1 chita 40-50% chat rdn 10 litng.
Trong giai doan nay cdc qud trinh sinh hoc dién ra d€ loai thdi
chat hitu co
» Qud trinh ky khi va hiéu khi, xit Iy hiéu khi thuong nhanh va duoc iing dung
nhiéu.
> Qud trinh xit Iy ky khi hodic hiéu khi thuong duogc sit dung nhu ao sinh hoc,
loc nhé giot, bun hoat tinh, bé tiép xiic sinh hoc quay va phdn hity ky khi.
> X1t 1y cap 3: loai thdi phosphate, nitrate va vi sinh vt nham lam
cho nudc c6 thé udng dudc va ngin cdn phd dudng.
> Két tiia héa hoc, khii tring bang chlorine, loc qua cdt va sit dung ao
ldng.




Mo hinh mé ta cac giai doan xu Iy nuéc thai

\K‘__ >
XLcap2 ~ XLcap3




Ho6 sinh hoc

> Thudng 4p dung cho nhitng viing cé nhiéu 4nh sdng

» Ao tuy nghi thudng néng (1-2.5 m) va cac qua trinh
sinh hoc dién ra nhu & hinh (lam sach nudc thai bing
vi tao va vi sinh vat).

> Ao hi€u khi ndong hon ao tiy nghi, thudng 1 m dé
anh sdng c6 thé chi€u xuyén dén ddy dugc.

> Ao sinh hoc téc do cao nhdam bdo dam qud trinh
dong hoa ciia tdo dién ra manh tdng sinh khoi tdo.




Quad trinh 1am sach nudc thai biang tdo va vi
sinh vat theo W. J. Oswald (1977)

San phAm phu
dugc sﬁ’ dung

O nhiém hitu co

Carbon Oxyge
Nitrogen
phosphore

Sinh kh01 tdo

Vi khuéin Vi tdo
CeHysO, N, Co6H51045N ([P —» Nudc thai dugc

Sinh khdi vi Thitc dn dong

khuin héa truc ti€p Bitc xa mit troi
CO,, NH,*, PO,*

CO, trong khong
khi




> Ao ling c6 két ciu gidng vbi ao tuy nghi nhung dudc su
dung & giai doan 3 véi thdi gian luu nuéc 1au hon tir 7 — 15
ngdy cho phép chit rin cé thé ducc ling trudc khi nuéc
dugc thai ra ngoai.

> Ao ky khi cht y&u dudc st dung dé xt 1y nuSc thdi trudc

khi di vao ao tuy nghi. Cac ao thich hgp cho gia tr1 BOD
cao 300 mg/l.
v'Cdc diéu kién ky khi dwoc duy tri bdng cdch ting do sdu

cua ao tuw 1 — 7m va tang tdi luong BOD. Thoi giai luu nudc
tiw 2 — 160 ngayvdi kha ndng loai thdi BOD tiw 70 — 80%

v'Ao ky khi khéng giong cdc ao khdc duogc sit dung trong xit Iy
cdp I ciia nudc thai sinh hoat va nudc thdi cong nghiép.




Nuéc thai
(BOD trén 300 mg/1)

l Ao ky khi

Giai doan so cap

-
=
=
p— n
BOD gidm 50-70% <\ <X
trong 1- 5 ngay =
! Ao tiy nghi = o
— > ©
Giai doan II (@)
- =
20-40 ngay — 7
el -
—- 00
Ao ling -~
Giai doan III -y
-
l 1-7 ngay e
o

Nudc dau ra
(BOD < 25mg/l)




Ao ky khi

Chrganic matter and nutrients

High BOD Crusting

Effluent Out
Higher quality

TG less BOD

Solids
\q I 1| / 1

Inlet Pipe
From famn dairy

Gases
Carbon dioxade
Methane
Ammonia

—

Bottom Sludge
Solids

Some organie N and '

Overtlow Pipe

To aerchic pond



Cac dang ao hiéu khi

L et
.

z = =
‘OXIDATION POND




BEFORE

EUTROPHIC FISH POND

Floating scum of decaying algae. Hot surface water drives out os_\'g-:n/

Blue-green —\§
algac bloom and
shuts out sunlight, \
and excretes toxins,

Thin layer of
water with
oxygen suitable
for fish life.

Dead water...
no living fish,
or animal life

So sanh hi€éu
qua xu ly nude
thai trudc va
AFTER sau khi ap dung

Ao hiéu khi

Fish try to catch food
on the way to the bottom. \§

Dead algae, fish, insects
and food settle to the bottom.

/ Septic waler...no oxygen...

loaded with toxic gases and
solutions from decaying
organic matter

Decaying septic sludge of decomposing
fish, animals, plants, fertilizer and fish food.

Anrtificial circulation removes

toxic gases from bottom water.

Oxygenated

surface water

moves 1o the
bottom.

Oxygen Air line
enables benthic
organisms and fish
to live on bottom.

Fish feed on organisms;
. are healthier from natural foods, abundant oxygen,
Diffuser lack of toxins, lack of disease organisms.



Ao tuy nghi

SYMBIOTIC RELATIONSHIP AND FUNCTIONING OF
FACULTATIVE STABILIZATION POND

<m‘*-.rm-.-' cells
Alpae

Raw wastes /

| ™ Os L’Eﬁf CO:+ NH=+ PO,

Acrobic

AEROBIC

\ / —>
SeitlAble h% Etflucnt + Algac
gt _nt[c - Jacterial Cclls Fﬂ“ﬂ
Seitled Sludee oy 2 TFI'E

New cells

Anacrobic

Organics ———=> VIENC 500, - Np, - CH

ACHIS, eI,

AMAEROEBIC




Céc thong so doi v4i ao tuy nghi

Thong so Don vi Gia tri

P0 sau m 1-3

Thdi gian luu nudc ngay 7— 50

Tai lugng BOD kg/acre/ngay 9-22

BOD. dudc xit 1y % 70 — 95

Nong do tio mg/1 10 — 100

Nong do chat rin Io mg/1 100 - 350
litng dau ra




Loc nho giot

<»Hau hét vi sinh vat trong tv nhién thudng bim
vao bé mit chat rin va dudc bi€t 12 mang sinh
hoc.

< o / o A A A v A ° A
“*Mang sinh hoc phat tri€n trén bé mat vat licu,
A yd N . A N ~
dudc cdu tao chu y€u la vi khuan va nam.

“*Mang sinh hoc ngay cang day thém, cac 16p
s& dudc tdch ra va nhitng chit rdn 16 litng nay
dugc thu lai trong mot bé ling.




Loc nho giot

<»Cac hé thong loc dugce st dung rong rdi cho xu
Iy cap II béi vi
v' Chi phi xdy, vdn hanh va bdo dudng thdp

v'Thich wng vdi su thay doi ciia cdc thanh
phdn nudc thdi.

“*Loc sinh hoc dugc st dung trong mot qua trinh
don, cho nudc dau ra c6 tiéu chuin cao.




i8S thanhday (
re —

'~ Clra |8y gié

a) TAm nhya gép nép b) Quéa céu c6 khe réng

Cau tao Bé loc sinh hoc nho giot
Vat liéu loc



Loc nho giot

Rotating Lomed

Influert Enclosure
Distribter /r \{J
L—) [ 1 > |

L Y

hedis

i
Trickling Fiter

Trested Waater |
==

Zlarifier

- Fecycle | =ludge




Ung dung loc nho giot ngoai thuc t&




Qua trinh bun hoat tinh

Trong qud trinh nay chat thdi dugc dua vao
trong bé ti€p xuc vo1 nong do vi sinh vat cao
trong di€u ki€n hi€u khi

ChAt thdi tir giai doan I chdy lién tuc vao trong
bé hi€u khi dé tao nén dong chdy noi ma su
dong hoéa sinh khoi cdc thanh phan hitu cd, tao
nén nhiéu t€ bao hon va sinh khoi .

Sy van hanh binh thuGng va hé thong dong
chdy trong mot bé hinh chif nhat, thudng rong
6— 10 mva dai 30-100 m sau4 — 5 m.




Nguyén tic qua trinh bun hoat tinh

Cap khi
Nudc thai

Bé€ suc khi

< L
Tuan hoan bun




Céc cd ché€ phan @ng trong qua trinh
bun hoat tinh

Vung 1 Vung 2 Vung 3 o
Ky khi Thi€u khi Hiéu khi Sxoniuy

Effluant . : j

T T f—""} _ i ; s Phosphate

-fu:mn primary E:g:ﬁ:!fﬂdm Pt

treatmant s ol ; '

7 Bactaris —ip Growth  Bactéria
fl,?rm&nmlun |

| Activated
sluddge
retwrn

Fermoval af
8| =xcess
i sludge with
arganic
phosphate

Activated sludge returm l

Sludgs
treatmant




Lién két v4i cac qua trinh khac

solids
grid removal

pre-
freatmeant

=

wastewater

solids
grid remowval
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membrane

affluant




Membrane Activated Sludge Process /
Membrane Bio-Reactots




Tich hgp cac qua trinh bun hoat tinh

Influent | USBF Bioreactor

Wastewalar

Treated
EfMuant

(Airiftor
Axial Flow) 5
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trong thuc t&




Thoi gian lvu nuéc, bun
Thai gian luu nuée & bE hi€u khi it nhat 13 5 gid
T4i luong hitu co doi véi loc nho giot tir 0.4 — 1.2
kg BOD/m>/ngay.
Téi lwong bun 12 ti s6 gitta chat hitu cd phan huy
ducgc so vdi sinh khoi hoat hoa
Luu lugng x BOD

Tai luong bun =
Thé tich x sinh khoi

Tai lugng bun giao dong trong khoang 0.15, nhung
do1 v6i hé thong bun hoat tinh c6 thé 1én dén 0.6.

Do tuodi cda bun 2-3 ngay va thdi gian luu nudce tir
S5 - 14 gi0




Suc khi

Vi bun hoat tinh 12 mot qué trinh hi€u khi dudc
xem la hi€u qua khi dudc ting cudng cung cap
oxygen va tranh gi61 han oxygen

Khi dudc cip qua cdc hé thong 16 min va co thé
dudc phun vO1 ap suat cao, vo1 muc dich danh tan
cac chat ran dinh bam trén bé mat thi€t b1 .

Giai doan tiép xudc thudng 0.5 — 1.0 gid, chat thdi
dudc on dinh va trd lai bé suc khi khoang 5 giG dé
hoan tat qua trinh oxy hoa




Suc khi

Cdc hé thong luin phién ctia qud trinh bun
hoat tinh gom: hiéu khi truyén thong, suc khi
giam, on dinh tiép xuc, hiéu khi timg budc,
bun tang cuong

Nhirng thuan 16i ciia hé thong 13 su suc khi
ting cudng, cho phép ting tai lugng BOD,
va ¢6 khd ning chiu dung s6c BOD.

Su khong thuin Igi 13 bun sinh ra khé 6n
dinh hon




Suc khi truyén thong

Suc khi giam dan




On dinh tiép xic

Secondary

Plug flow Clarifier

Influent Eftluent

E eturn activated
ludee




Suc khi tu'ng budc

Stej-aeration Activated Sludue

Wate Secondary

artvated

Inflaent shdge Glariiler

ply L

BTl & \

Tank length




Bun tang cuong




Nhirng chinh sua cho
cac qua trinh dang

ton tai




Thap sinh hoc

Hydraulic or Dome (optional)

Modorized Distribafor

Protectipe
Surface Grating
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Truc quay tiép xic sinh hoc

Friirlnr:..'
settling

Sludge to
trealment
or disposal




Phan @ng qua 16p dich long

Dia phan

—  Khi sinh hoc

Nude da xi 1y

>

Hoan luu
bun

4 h 4

Nudc thai vao
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Bé sinh hoc mang vi lgc

BIOREACTOR , MEMBRANE FILTRATION




Mang vi loc chim trong nudc

BIOREACTOR ' AEMBRAME FILTRATION
11, herefion Bioreadior ¢ [1, Asralian Membrane System

Treated waler
[rewnz)




MBR la mét cong trinh don vi trong
cum cong trinh xu 1y nuéc thai

?“EL\HINERT THEATME{.‘,? PR‘-MER\F THEATMEN}' ‘hEMBRﬁNE TREATMEN}' ‘E.“'ﬂ PRDDUCTJ

Liquid Stream =

Polymer
Chemical 1 == *
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¥r Energy
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Stream ~ e

- Anaerobic Dewatering
Gravity Belt Digesters
Thickener

Land Application
of Biosolids




Loai thai hop chat co
chira nitrogen




Qua trinh amon hoa

<+ AmOn hoa uré. Thuc hién bdi VSV: Planosarcina urea,
Micrococcus urea, Bacillus amylovorum, Proteus vulgaris...

CO(NH2)2 + 2 HQO (NH4)2C03

(NH4)2C03 — > 2NH3 + C02 + HQO

» Amon héa protein. Thuc hién bdi VK: Bacillus
mycoides, B. subtilis, Pseudomonas ﬂuorescens .. Xa
khuan Streptomyces griseus..Vi nim c6 Aspergzllus
oryzae, Penicilium camemberti...

—_—
R-CH(NH,)COOH R=CHCOOH + NH;
R-CH(NH,)COOH + H,O ——» R-CH,OH-COOH + CO, + NH;
R-CH(NH,)COOH + %20, ——» R-CO-COOH + NH;




Qua trinh nitrate hoa

% Giai doan nitrite héa. Thuc hién bdi VSV:
Nitrosomonas,  Nitrosocystis,  Nitrosolobus  va
Nitrosospira chiing déu thudc loai tu dudng bit budc.

NH," + 3/2 O, NO, +H,O+2H+Q

v Niang ludng sinh ra trong qud trinh nay diung dé dong hda
CO, thanh chat hitu cg.

+» Amon héa protein. Thuc hién bdi VK: Nitrobacter,
WNitrospira vao Nitrococeus.

NOQ_ + 1> 02 NOg_ + Q




Qua trinh phan nitrate hda

% Thu'c hién phan wng khu nitrate thanh Kkhi nito.

AmoOn hoa nitrate

/ NH,OH —— NH;

NO; — NO, —*NO
\ NzO - > N2

Phan nitrate hoa
% Thuoc nhom t¢ duGng hoa ndng cO Thiobacillus
denitrificans, Hydrogenomonas agilis ...

% Thuoc nhom di dubng cO Pseudomonas denitrificans,
Micrococcus denitrificanas, Bacillus licheniformis...song
trong di€u ki€n ky khi, trong nhirng vung dat ngap nudc.

» Ning luong tao ra ding dé tong hgp ATP




S6 d6 phdn ¢ng phdn chuyén héa nitrogen

Sedimentary
Organic Matter
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Nitrification

NH4™ Mineral NO3~ Mineral




So do phan @ng loai thai nitrogen

Influant

REACTOR

Anoxic

denitrification] |- wlelels

mixed liquor return

return activated sludge



So do phan @ng loai thai nitrogen

MITRIFIED RECYTCLE (100-300%C)
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So do phan Wng loai thai nitrogen

Mitrifying Bioreactor
Fermendar sypermaiani |: | En'iﬁe r's

AnNoxic -ﬂma;runi-: Aerobic | Aerobic | Aercbic
Call & Cell B Cell C Call D Cull E

3 3 .

I ] |
Alr I I |

e e e s Wi i it i s ] i |

FPrimary

Efflue
ok DeNitrifying Bioreactor

— Fermenter suparnatant

E]
amaarghic] Anoxc duarabic

Cell T

Figure 1 — Elmira WWTP Nitrifying and Denitrifying
Bioreactor Configurations




? V4 \
Xu ly bun
<>Qua trinh bun hoat tinh sinh ra mot lugng 16n bun.
<>Lugng bun nay chu yéu 1a sinh khoi cla vi sinh vat

-Sinh khoi ciia vi sinh vat chiém dén 50% veé khoi luong ciia
bun hoat tinh. Khodng 20% duoc tdi tudn hoan cho cdc cong
trinh tién xit 1.

<~Hién nay c6 mot s6 phuong phdp x@ 1y bun dudc 4p dung dé

xu ly lugng bun du dudc tao ra:
<>Chon trong long bién
<>Bdi choén ldp
<>Dot
<Lam kho
<>Lam phdn
<>Phdn huy ky khi.




Qua4 trinh xit 1y bun dién hinh

Combustible
Tas
Return top liquor for T

treatment Slud.gc
Cooling

Raw
primary and
secondary

Pasteurisation Anaerobic Digestion
to destrn}r to improve odour
pathogens and reduce solids

Initial
consolidation
to reduce
volume

sludge

Return top liquor for
treatment

Further
consolidation

Tanker to and cooling

farmland for
sub-soil injection
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Ung dung ngoai thuc t&
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Phan hiy ky khi

<>ChAat thai 16ng da dudc xur 1y ky khi tir 1du trong cdc
ao ho tu nhién hoic nhan tao.

<>Thuan 1¢i cua phan huy ky khi Ia tao ra it bun, sinh
khi methane va khong can phdi suc khi

<>Bat tién cua phin hdy ky khi 1a phdi c6 hé thong
tron tot, nhiét dd yéu cau 1a 379C, BOD cao 1.2 — 2
g/L., tho1 gian luu nudce dai 30 — 60 ngay.

<-Phan huy ky khi 12 mdt qué trinh hoan chinh lién
quan dén mot loat cdc phdn tng v6i 3 nhom vi sinh
vat va qua 4 giai doan




Phan hiy ky khi

Chat béo Carbonhydrates Protein

N _/
e

| 76%

1 191 Pudng
Cac glal Acid béo

A Amino Ph id
doan phin s
huy ky khi

A/ 9 o v
chit thai Chat béo Pha acid
Acid acetic ~ acetic

52%

A 4

Acid acetic

Pha
12% > methane
y ‘ héa

Methane H,S




Phan hiy ky khi

<>Nhém sinh vat methane héa li€n quan v&i nhém sinh vat
acetate hoa.

<-Vi khuan methane chuyén héa H,, CO,, thanh methane

Butyric acid
Acid béo
Rugu CO,

Acetate

'

Pha Acetate Pha Methane

b 2w

Acetate Methane




Bé& phan hiy Ky khi

Upward-flow Anaerobic Sludge Blanket
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