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Gi0i thieu
“*NOOc thai la nguon goc gay nen o nhiem
song ho va bien

“*NOOc thail gay nen cac loal dioch benh lan
truyen trong moi troong nooc

X0 ly ndoc thai la viec ap dung cac qua
trinh Sinh - Hoa - Ly nham lam giam cac
chat gay o nhiem co trong n66c¢

“*Viec x0 ly n6oc thai thoong lien ket voi
viec cung cap nooc sach



SO gia tang cac chat gay o nhiem trong n60c nac
biet la cac chat hou co kho phan huy.

Chat gay o nhiem thoong ton tai 0 dang ran va
long.

Nguon gay o nhiem xuat phat t0 qua trinh sinh
hoat, san xuat, cac benh vien

Cac qua trinh sinh hoc xay ra trong ndoc thai
nong vai tro quan trong trong viec phan huy chat
thai.

SO mat can bang trong chuoi sinh thai moi tr6ong
ndoc se gay nen hien tdong o nhiem



Vong tuan hoan n66c va ndoc thal

Khu x0 ly n66c cap Khu x0 ly
: nGOC thai

Cac song, ho,
nooc ngam...

NOdc sach NGOc sach . NOoC
.choa clo hoa _fiaclo hoa . ban




Tail sO sung Nn6oc thai sinh hoat

ation nemoves dirt and ather particles
water. Alem and other chemmicals are added to woter o form
iy sticky particles called "Moc ™ which atiract the dirt
particles. The combined weight of the dirt and the alur
(Moc) bacomes héswy enough o sink o the bollorm during
sadirasntation.

Disinfection: A small areouwnt of chilcrne s sdded or COrTITLniy.

some other disinfection method iz used o kKill any
bacteria or microorganisms that may ba in the watec

Sewr e’ AWYA Deinking Water Week Elus Thumb Ki



Chat hou c6 hoa tan, chat ran 10 10ng, vi sinh vat
(mam benh) va mot so cac thanh phan khac

Nong no chat thai bien nong theo tong ngay va
theo mua

Trong n6oc thai filen hinh, 75% SS va 40% chat
hoa tan la hou co.

Chat vo c6 la sodium, Ca, Mg, CI, SO,*, PO,*,
CO;, NOg,, NH,* va mot it kim loal nang.

BOD; t0 200 — 600 mg/I.



Thanh phan

Tong chat ran
Chat ran 10 I16ng

Tong carbon hou co

BOD,

COD

Tong nitrogen
Ammonia (NH,*)
Nitrite (NO,")
Nitrate (NO;")
Tong phosphorus

Nong fio (mg/l)

300 — 1200
100 — 350
80 — 290
110 - 400

250 — 1000

20 —85
12 — 50



+ Chdc nang chinh cua cac he thong x6 ly n66c
thai sinh hoat la lam giam thanh phan hou co
tol Na ne no ra song va néoc ven bo ma khong
gay nen sO o nhiem doong chat

+ He thong x0 ly LOAI THAI chat hou co 10
long, giam thanh phan gay benh, loal nitrate,
kim loal nang va cac hoa chat nhan tao.



Choc nang cua cac he thong
X0 ly n6oc thal
+ Chat 160ng no6oc na Nooc x0 ly ni vao nguon
tiep nhan phu thuoc vao the tich, tinh trang

nguon tiep nhan va kha nang pha loang nooc
thal cua no.

+ V01 1060ng nooc thai rat 16n hang ngay noi hoi
mot quy mo rat lon cho viec x0 ly nhong foi
vol KY THUAT SINH THAI thi van fie ino se
NOOC gial quyet mot cach hieu qua.




SO No quy hoach he thong XLNT sinh hoat

phan bon

NOOc thai t0
cum dan c0
X0 ly tap trung X0 ly tai cho
Thlﬂgr?m Thu gom Thu gom X6 ly
chuyen va choa va x0 ly |
X0 ly Be to hoali
| Li
He thong X0 ly mam
X0 ly | benh i
To0i tieu Chat dinh
hoac thai ra " doong, vi |
nguon tiep sinh lam
nhan




Quy trinh X0 ly
nooc thal



Tien xO
ly

NOobc thai

Song chan
rac

Nem cat

X0O ly so6
cap

Lang so
cap

A 4 ~
Bun so
cap

X6 ly cap
11

Oxy hoa
sinh hoc

Ao hieu khi

Loc sinh hoc

Bun hoat tinh

SO dung

Phan huy KT khi

Xo
|

y cap
1

Lang tho

cap

AO sinh hoc

Chlore hoa

Loc cat

v

Bun




»X0 ly cap 1: cho phep lang t0 1.5 — 2.5 gi0 ne loal SS va lam
giam BOD5 t6 40 — 60%.

» X0 ly cap 2: nooc thai t6 XLC1 chda 40-50% chat ran 16 16ng.
Trong giai foan nay cac qua trinh sinh hoc dien ra fie loai thai
chat hou co
»Qua trinh KT khi va hieu khi, x0 ly hieu khi th6éng nhanh va iddc¢c 6ng dung
nhieu.
»Qua trinh x0 ly K1 khi hoac hieu khi th6dng ndééc s6 dung nhé ao sinh hoc,
loc nho giot, bun hoat tinh, be tiep xuc sinh hoc quay va phan huy KT khi.
» X0 ly cap 3: loai thal phosphate, nitrate va vi sinh vat nham lam
cho n6oc co the uong NG6C va ngan can phu déong.

»Ket tua hoa hoc, kho trung bang chlorine, loc qua cat va s6 dung ao
lang.



Mo hinh mo ta cac giai foan x0 ly n6oc thai




Ky thuat sinh thai trong
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Comdred Bon. Cén be placed vaade o mbwds T WG

i m ""q "TI"lll r At e regeabrn pusde s denirn o Resea oiel WG
-~ i Bt e condrdle o suh plac e § | ebersaer o &
"'""""""""“ ‘ .- L% aatdrent du WWG

X !-" |

‘-
-lll'Hmll-l' ,| -."!- 1L*'.
papay atad 2ud e -" ‘o gt ‘e e gl P
fed dares ity (o e ..‘_.1 J‘, . ..i,.| WO

oy

dl'[. 1HF { ~

% .

-

WWG TREATMENT UNIT

m_-‘ Rpsatence e o wadd & days SouleTiew e
F reueiens ia ey Erwee
1.',":'““* y !‘f T:l-“ﬂ’:llﬂnu B w4 i



»Thoong ap dung cho nhdng vung co nhieu anh sang

» Ao tuy nghi th6ong nong (1-2.5 m) va cac qua trinh
sinh hoc dien ra nho 0 hinh (lam sach n66c thai bang
Vi tao va vi sinh vat).

» A0 hieu khi nong hon ao tuy nghi, thoong 1 m e
anh sang co the chieu xuyen nen nay Nooc.

» Ao sinh hoc toc io cao nham bao fiam qua trinh
nong hoa cua tao dien ra manh tang sinh khoi tao.



Qua trinh lam sach ndoc thai bang tao va vi
sinh vat theo W. J. Oswald (1977)

San pham phu
RAOOC sb dung

O nhiem hdu cb

Carbon Oxyge Sinh kh0| tao
Nitrogen
phosphore

Vi khuan Vi tao
CegHos0,-N, ClosH1104N P — 5 NOOC thai nooc
AN
Sinh khoi vi Thoc an nong
khuan hoa troc tiep Bdc xa mat troi
CO,, NH,*, PO*

CO, trong khong
Khi



» Ao lang co ket cau giong vOiI ao tuy nghi nhong R66c so
dung 0 giai fnoan 3 vOi thoi gian 16u nooc lau hon to 7 — 15
ngay cho phep chat ran co the ndoc lang trooc khi n6oc
NOOc thal ra ngoai.

» A0 KT khi chu yeu ndoc s dung fie x6 ly ndoc thai trooc
khi Al vao ao tuy nghi. Cac ao thich hép cho gia tro BOD
cao 300 mg/I.

v'Cac fileu kien KT khi A6dc duy tri bang cach tang fio sau
cua ao t6 1 — 7m va tang tai 100ng BOD. Thoi giai I6u n00c
t0 2 — 160 ngayvoi kha nang loai thai BOD t6 70 — 80%

v"Ao KT khi khong giong cac ao khac id6c so dung trong x0 ly
cap | cua n0oc thai sinh hoat va nddc thai cong nghiep.



Noo6c thai
(BOD tren 300 mg/l)

l Ao KT khi

Giai noan so cap

BOD giam 50-70%
trong 1- 5 ngay

v Ao tuy nghi

Giail noan |1

20-40 ngay

Ao lang

Giai fnoan Il

l 1-7 ngay

eyl 00U A
0X oyd Bunp oe 2ed 101 0y L

NOdc fiau ra
(BOD < 25mg/l)



Ao KT khi

Effluent In Effluent Out
Chrganic matter and nutrients Higher quality
High BOD A Crustine T2 less BOD
' Solids
. Solids s
let Pipe N4 L -
From fam dairy Gases —

Overtlow Pipe

I-'I- '1 1 '1I " a g .
Carbon dioxide I'o aerobic pond

Methane
Ammonia

Bottom Sludge /_/_;—/-/" /
Solids

Some organie N and '




Cac dang ao hieu khi

OXIDATION POND




BEFORE

EUTROPHIC FISH POND

Floating scum of decaying algae. Hot surface water drives out oxygen.

Blue-green
algae bloom and

shuts out sunlight,
and excretes toxins.

water with
oxygen suitable
for fish life.

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

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 malter

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

AFTER

Artificial circulation removes
toxic gases from bottom water.

Oxygenated
surface water
moves to the

Oxygen Air line
enables benthic

organisms and fish
to live on bottom. . ;
@ five on botiom Fish feed on organisms;

) are healthier from natural foods, abundant oxygen,
Diffuser lack of toxins, lack of disease organisms.

0 sanh hieu qua

X0 ly n60oc thal

rooc va sau khi
ap dung Ao hieu

Khi



Ao tuy nghi

SYMBIOTIC RELATIONSHIP AND FUNCTIONING OF
FACULTATIVE STABILIZATION POND

amdew cells
(

Raw wastes / 'l\

- 0. Pead cq L NH PO,

Acrobic

- Cells
=E:::ll
Sﬂ&JﬁﬁlE]ﬂ / Elr';lucm _-'-I ?l J':Ih'.:+
S IsLE -uﬂgmr” acterial Cells
Settled Sludge N ol
Anacrobic

Organics ——=» A‘gfgjﬁgfﬂl—:ﬁ:ﬂl = NH:+ CH,




Cac thong so noi voi ao tuy nghi

Thong so Non vo Gia tro
No sau m 1-3
Thoi gian I6u nooc ngay 7—50
Tai 166ng BOD kg/acre/ngay 9—22
BOD, n0oc xo0 ly % 70—-95
Nong no tao mq/I 10 —-100
Nong o chat ran 10 mg/| 100 - 350

|Oong Nau ra



“*Hau het vi sinh vat trong t0 nhien th6ong bam
vao be mat chat ran va nooc biet la mang sinh
hoc.

“*Mang sinh hoc phat trien tren be mat vat lieu,
nNooc cau tao chu yeu la vi khuan va nam.

“*Mang sinh hoc ngay cang day them, cac lop
se NO0c tach ra va nhong chat ran 16 I6ng nay
nooc thu lai trong mot be lang.



“+*Cac he thong loc n66c so dung rong rai cho x0
ly cap Il boi vi

v" Chi phi xay, van hanh va bao d6ong thap

v'Thich 6ng vOi sO thay foi cua cac thanh
phan nooc thal.

“*Loc sinh hoc ndoc s6 dung trong mot qua trinh
non, cho n6oc Nau ra co tieu chuan cao.



_~"18 thanh day . {
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L_oc nho giot

Rotating Lomed

Influent Enclosure
Distribter /r \{J

L In PR P .-'-.I
hedis
Air Ajr
Influert 4
i -

Trickling Fiter

Filter
Effluent

Trested Wiater |
-l

Zlarifier

- Fecycle =ludge




Ong dung loc nho giot ngoai thoc te




@ Trong qua trinh nay chat thai id66c nda vao
trong be tiep xuc vOi nong no vi sinh vat cao
trong Aieu kien hieu khi

@ Chat thai to gial hoan I chay lien tuc vao trong
be hieu khi ne tao nen dong chay n6i ma so
nong hoa sinh khoi cac thanh phan hou c0, tao
nen nhieu te bao hon va sinh khoi

@ SO van hanh binh th6ong va he thong dong
chay trong mot be hinh chd nhat, th6ong rong
6—10mvadali30—-100 msau4 —-5m



Nguyen tac qua trinh bun hoat tinh




Cac c0 che phan 6ng trong qua trinh bun

from primary :

tregtmeni

rElurn

Activated |
sludge |

hoat tinh

o

Mixer

Secondary
clerifier

Clarifiad
Wt

Remaval of
Sxceas
shudge with
arganic
phoaphats

Actvated sludoge retum

:

Sludgs
treatmant



Lien ket vOI cac qua trinh khac

~ solids pre- _ sand  dis-
grid removal  treatment asration zone settler filtration  mfecton

t': h L e eg e g g o | '

- affluent
wastewater
sludge
solids fare-

grid remowval treatrment aeration zone membrane

—

Wwastewater




Membrane Activated Sludge
Process / Membrane Bio-
Reactors




Tich hop cac qua trinh bun hoat tinh

Influent USBF Bioreactor

Wastewalar

Compartment



Ong dung trong thoc te




Thoi gian I6u n66c 0 be hieu khi it nhat la 5 gi6
Tal 160ng hou co ol voi loc nho giot t0 0.4 — 1.2
kg BOD/m?3/ngay.

Tal 160ng bun la t2 so gioa chat hou co phan huy
NOoc so vOoiI sinh khoi hoat hoa
L6u 166ng x BOD

Tal l60ng bun =
The tich x sinh khoi
Tal l60ng bun giao nong trong khoang 0.15, nhong
noi voi he thong bun hoat tinh co the len fien 0.6.

No tuoi cua bun 2-3 ngay va thdi gian 16u ndoc to
5—-14qi0



@ Vi bun hoat tinh la mot qua trinh hieu khi NG6C
xem la hieu qua khi n00c tang cO0Ong cung cap
oxygen va tranh gioi han oxygen

@ Kbhi ndéoc cap qua cac he thong lo mon va co the
nooc phun voi ap suat cao, voi muc Aich nanh tan
cac chat ran dinh bam tren be mat thiet bo .

@ Gial noan tiep xuc thoong 0.5 — 1.0 gio, chat thali
nooc on fonh va tro lai be suc khi khoang 5 gi6 ne
hoan tat qua trinh oxy hoa



@ Cac he thong luan phien cua qua trinh bun
hoat tinh gom: hieu khi truyen thong, suc khi
giam, on fonh tiep xuc, hieu khi téng bdoc,
bun tang c60ng

@ Nhong thuan 101 cua he thong la s6 suc khi
tang c6ong, cho phep tang tai 160ng BOD,
va co kha nang chou idng soc BOD.

@ SO khong thuan 101 la bun sinh ra kho on
honh hon



Suc khi truyen thong

A 2
I I éd
Suc khi giam dan




On fonh tiep xuc

Influent

E.eturn activated
ludee

¥

Secondary
Clarifier

Eftluent

Waste
artvated
shdgze



Suc khi tong booc

Stej-aeration Activated Sludue

Wate Secondary

artvated

Inflent shdge Glariiler
Eftluent

Coned b subply b} |

R AN

Tank length

i



Bun tang co0ng




Nhong chznh sda cho
cac qua trinh nang ton
tal



Hydraulic or Dome (optional) Protective

Motorized Distributor Surface Grating

V’ Criras
- Flow
S v g M
Vat lidu loc >
- | \ I .
S—
1 lj\\L 1 S
| I O 1\ N :8
| -
I A | N =  Vertical
D4m bé tdng T 1 >  Flow {
e ] [ ] c Media
C T 1 O
Lo thdng gié : L

Muong thu  Windows —  Blower
nooc \ {optional)
Influent e
i Media Effluent
Supports Recycle



Truc quay tiep xuc sinh hoc

settling /" settling
ot S e L

H]

Detail of & disk
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Daoch
long

Néa phan
phoi

—  Khi sinh hoc

NGoC fia x6 ly

>

Hoan I6u
bun

No6oc thai vao



Phan ong truc sau
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Be sinh hoc mang vi loc

BIOREACTOR | MEMBRANE FILTRATION
' ) croelt |

__________________________



Mang vi loc chim trong n60c

MEMBRARE FILTRATIOR

BIOREACTOR




MBR la mot cong trinh ion vo trong
cum cong trinh X0 ly n66c thal

?“guMIHAHY TREA TMg Ny ?g_\MRﬁT TR EATMEN;- ‘NE_M-BRHNE TREATMEN?- <ND PRDDUfTS
Liquid Stream =p
Polymer . |u T I| ; _.::
il;:n:::;:I .'. SRt ; - *w i n Ll
: : L PR T ater Reuse
Ve 8 5, o cord = I~
||| L e Primary ’ Disinfection
__|_15> i Sedimentation Membrane *
Influent it L] Effluent
Pump Station rati _..En
= = A
& &
- i
Solids
to landfill
Stream ‘ w Centrif
Anaerobic D;me:ﬁll!;
Gravity Belt Digesters
Land Application

Thickener

of Biosolids



L_oai thal hop chat co choa
nitrogen



Qua trinh amon hoa

|

“* Amon _hoa ure. Thoc hien bdi VSV: Planosarcina urea,
Micrococcus urea, Bacillus amylovorum, Proteus vulgaris...

CO(NH,), + 2 H,0 (NH,),CO3

(NH4)2C03 — > 2NH3 + COZ + HZO

*Amon hoa protein. Thdc hien boi VK: Bacillus
mycoides, B. subtilis, Pseudomonas fluorescens, ... Xa
kKhuan Streptomyces griseus..\VVi nam co Aspergillus
oryzae, Penicilium camemberti...

R-CH(NH,)COOH ” R=CHCOOH + NH;
R-CH(NH,)COOH + H,0 — % R-CH,OH-COOH + CO, + NH;
R-CH(NH,)COOH +% 0, ——» R-CO-COOH + NHj



Qua trinh nitrate hoa

< Glal _noan nitrite _hoa. Thoc hien bol VSV:
Nitrosomonas,  Nitrosocystis,  Nitrosolobus  va
Nitrosospira chung neu thuoc loai t6 doong bat buoc.

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

v"Nang 166ng sinh ra trong qua trinh nay dung fie fiong hoa
CO, thanh chat hou co.

< Amon hoa protein. Thoc hien boi VK: Nitrobacter,
Nitrospira & Nitrococcus.

—>

NO, + % O, NO; + Q



Qua trinh phan nitrate hoa

¢+ Thoc hien phan 6ng kho nitrate thanh khi nito.

Amon hoa nitrate

/ NH,OH —— > NH;

\ N,O E— N,

Phan nitrate hoa

N03 — > N02 _>NO

*Thuoc nhom t0 d6ong hoa nang co Thiobacillus
denitrificans, Hydrogenomonas agilis...

<*Thuoc nhom do déong co Pseudomonas denitrificans,
Micrococcus denitrificanas, Bacillus licheniformis...song
trong fileu kien KT khi, trong nhong vung nat ngap nooc.

“+Nang l60ng tao ra dung fie tong hop ATP



S6 fio phan 6ng phan chuyen hoa
nitrogen

Sedimentary

Organic Matter

1
2
%
a
—_—
M

&
& _-Organic N 3
= NzO 3
A
E Assimilation g
=

NHg* —» NO2- —PNO:a

I Nitrification ;!;




influent

SO no phan 6ng loal thai nitrogen

REACTOR

Anoxic
denitrification| | Agrobic
zone —.--nitrification -

Anoxic

dentrification

Zaone

obic

mixed liquor return

return activated sludge

@

effluent




SO no phan 6ng loal thai nitrogen

MITRIFIED RECYTCLE (100-300%C)
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SO no phan ong loal thai nitrogen

Mitrifying Bioreactor
I— Fermeniar suparmaianl |:-|al'|ﬂ'E'l'5

AnNoxic hna;mhir: Agrobic | Aerobic | Aercbic
Cell A Cell B Cell C Cell D Cell E

F 3 3 -
I i |
L PRSI O TOE X
Frimary
Effluent »

DeNitrifying Bioreactor
— Fermantar suparmatant

ANOxKG AnEl;mh'n:: Anoxic Aarabic | Aarobic
Cell A Cell B Cell C Cell D CellE

i

Rewm Activated Sl Ige WAL

Figure 1 = Elmira WWTP Nitrifying and Denitrifying
Bioreactor Configurations




X0 ly bun

<»Qua trinh bun hoat tinh sinh ra mot 166ng 16n bun.
<-L60Nng bun nay chu yeu la sinh khoi cua vi sinh vat
<>

<-Hien nay co mot so phdong phap x0 ly bun n6oc ap dung fie
X0 ly 166ng bun do ndoc tao ra:

<>

S e e



Qua trinh x0 ly bun fAien hinh

Combustible
gas

Return top liquor for ‘ T
treatment Sludge

Cooling
Heat
* : .
Raw
primary and = Pasteurisation Anaerobic Digestion
secondary Imleal . to destroy to improve odour
sludge consolidation pathogens and reduce solids
to reduce
volume

Return top liquor for
treatment

Further
consolidation

Tanker to and cooling

farmland for
sub-soil injection



Bé nén bun







Ong dung ngoai thoc te
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Phan huy KT khi

<-Chat thai long fia nd66c x6 ly KT khi td lau trong cac
ao ho td nhien hoac nhan tao.

<-Thuan 161 cua phan huy KT khi la tao ra it bun, sinh
khi methane va khong can phai suc khi

<-Bat tien cua phan huy kT khi la phai co he thong
tron tot, nhiet o yeu cau la 37°C, BOD cao 1.2 — 2
g/L, thoi gian I6u n6oc dai 30 — 60 ngay.

<-Phan huy KT khi la mot qua trinh hoan chznh lien

guan nen mot loat cac phan 6ng voi 3 nhom vi sinh
vat va qua 4 gial noan



Phan huy KT khi

Chat beo Carbonhydrates Protein | -
\_ / . Pha thuy
Y phan
o 4% | 76%
Cac gial Ki6ong -/
~ . | Acid beo
Noan phan Amino . Pha acid
| —~ , acid hoa
huy KT khi
‘m J
Chat thal 249 ¥ h
CO, H, =—| Chat beo Pha acid
Acid acetic | [~ acetic
52%
280 \ 4 4
Acid acetic @ A
Pha
12% > methane
A\ 4 y hoa
Methane H,S




Phan huy KT khi

<Nhom sinh vat methane hoa lien quan voi nhom sinh vat
acetate hoa.

<V1 khuan methane chuyen hoa H,, CO,, thanh methane

Butyric acid
Acid beo
R&oOU CO,
Acetate
Pha Acetate Pha Methane

bn

Acetate Methane



Be phan huy KT khi

Upward-flow Anaerobic Sludge Blanket

Gas
L Effluent Weir
— == [ (launder) biogas
O o | 3
= . Gas e effluent 3 phase
Bulﬁhles
f SR separator
Deﬂector> ‘
(baffles)
gas bubbles
................................. Effluent
Influent

sludge bed

Upflow Anaerobic Sludge Blanket (UASB)
Reactor Process Schematics
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— Kbhi sinh hoc

|

NObC
l sach
Be lang
NGO thai NGOG thai
. Y W

Tuan hoan bun

Be kT khi co dong chay ng6oic
qua lop vat lieu co fonh

— Khi sinh hoc

sach
(]
(]
( N ]
o Be lang
(]
( N ]
(N
A 4

Tuan hoan bun

Be kT khi co dong chay ng6oic

qua lop vat lieu 16 16ng
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