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Hop chit hitu co
chtra nitrogen,
protein, urea

9 .
al

Oc th

Qud trinh dong ho4

D o
VHN yugy) ugnyy Ia op
Any ugyd iq g ugyd £nyg,

A 4

=
~N—
oy
<
o
Y
=
-
Viem
Yo
"
Nav

= Amonia | . | Nitrogen hifu T& bao chét chita
Q NH," £ » cO trong t&€ bao » nitrogen hitu co x4
! E vi khuén theo bun ra ngoai
g T Tu oxi hod va tu tan
=) Cép O,
o' -
H Q \4
o S\
ﬁ g S/ NO -
5 2
o 2 S
=)
5]
= S o
«Q = i B e TN
b Phdn nitrate hda
o9 NOy »| Khi N; thodt

ra

Hop chat hitu co chita carbon




Chuyén h6a amon bing qué trinh nitrate hoa

+» Nitrate hoa la mot qua trinh tu duéng

% Vi khuan nitrate héa thuong su  dung CO, lam co
chat dé tong chat hitu co cho t& bao.

+ Nitrate héa amon 13 mét qua trinh gom 2 buéc:
nitrite hoa va nitrate hoa

Buidc 1: duge thue hién béi vi khuian nitrosomonas

NH4+ NOQ_ +2H" + Hzo (1)

+3/2 O,

Buidc 2: duge thuc hién béi vi khuan nitrobacter

NOQ_ +




Chuyén h6a amon bing qué trinh nitrate hoa

+ Nang lugng smh ra trong qua trinh nltrate hoa
dugc vi khuan st dung cho su phat trién va duy
tri t&€ bao

+» Nang lugng thu dugc dung cho tong hgp sinh
khoi theo phuong trinh sau:

4C02 + HCO3_ + NH4+ + HzO—V C5H702N + 502

+» Toan bd qua trinh oxi héa va tong hgp dugc thé
hié qua phuong trinh sau:

NH,;"+1.830,+1.98HCO; — 0.021CsH;0,N+0.98NO;+1.041H,0 + 1.88H,CO;




Nitrogen Cycle

Denitrification

CH,OH N,
NO, NH,*
Anammox®
NO.
DE DE
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Phan loai cac qua trinh nitrate hoa

+Céc qua trinh nitrate héa c6 thé dudgc
phan loai theo muc do khac biét cua su
oxi héa carbon lién quan dén nitrate héa.

NSu’ oxi hoa carbon va nitrate hoa co the

xay ra trong mot phan wng don (So do
phoi hgp).

“Trong qua trinh nitrate hoa tach blet syl
oxi hoa carbon va nitrate héa xay ra ¢ cac
phan wng khac nhau (So do tach biét).
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Phuong phap SU dung Treatment Capacity
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Phan loai cac qua trinh nitrate hoa

+ Sinh vat nitrate hoa hi€n di€n trong hau hét cdc qua
trinh xt 1y sinh hoc nhung s6 lugng gidi han.

+ Qua trinh nitrate hoa li€n quan dé ti 16 BODy/TKN
(nitrogen tong)

% Ti sO vi sinh vAt nitrate héa lién quan dén ti sO
BOD/N

Ty s6 BODs/TKN Ty s0 sinh vAt nitrate Ty s6 BODs/TKN Ty s& sinh vat nitrate
hoa hoa
0.35 0.054
0.21 0.043
0.12 0.037
0.083 0.033
0.064 0.029

Qu4 trinh nitrate héa tdch bi€t  Qua4 trinh nitrate hoa phoi hgp




Su oxy héa carbon va nitrate hoa ¢ giai doan
don (so do phoi hgp)

<« Qua

trinh nitrate héa dugc thuc hién & nhi€u cong

trinh xu ly

v' Chdy truyén thong
v Trén hoan chinh
v Suc khi tang cuong

v Muong oxi héa

+» D& qu4 trinh nitrate héa di€n ra hoan chinh thi phéi

dam
hoa

bao du cac diéu kién cho vi sinh vat nitrate

phat trién

+ Tang cuong Io ling va ting cudng dinh bam déu
ducc 4p dung d€ thuc hién nitrate hda




Qua trinh tang cuong lo liing

+» Tang cudng 16 litng, cidc yéu tO dnh hudng
dén nitrate héa gdom: nong dd6 ammonia va
nitrite, ti s6 BOD5/TKN, nong do oxy hoa tan,
nhicét d6 va pH

» C4c yéu td dong anh hudng 1én nitrate hda
bao gébm: kich ¢ ctia moi trudng va do siu cia bé




Anh hudng ctia cdc thong s6 moi trudng lén qua

Théng s6 moi trudong

trinh nitrate hoa

Mo ta anh hudng

Nong @6 NH,* va NO,°

Nong d@ NH," vad NO, 4nh huéng dén toc dd ting trudng riéng cuc dai cla
nitrosomonas va Nitrobacter. Toc dd ting trudng clia nitrobacter 16n hon rat
nhi€u so v6i nitrosomonas. Va toc dd ting trudng chung cla chiing trong qué
trinh 1a:

N
K.+N

S

K=y

W : toc do ting trudng riéng (1/s)
um : tdc do ting trudng riéng cuc dai (1/s)

S : ndng dd chit nén trong nudc thai & thai diém ting trudng bi han ch&
K, : hiing s6 ban toc dod

LAy um = 0.45 ngay " & 15°C

Ty s6 BOD/TKN

SO phan trim cla cidc hgp chat hitu cd bi nitrate hda trong qua trinh khit BOD
chiu 4nh hudng ciia ty s6 BOD/TKN. Biéu thi biing:
Fx=[0.16(NHj; bi kht)]/[0.6(BODs bi khit + 0.16 (NH3 bi khi¥)]

Nong do oxy hoa tan

Miic @6 DO 4nh hudng dén toc do phat trién dic biét p, clia cdc sinh vat nitrate
héa. Anh huéng d6 c6 thé dugc md hinh héa véi méi tuong quan sau:
: DO
Hm =l 7 —
" Ko, +DO
Dua vao cic thong tin gidi han c6 thé 14y Ko,=1.3mg/I

Nhiét do (°C)

Nhiét do 4nh hudng rit 16n dé€n qua trinh nitrate hda
0.098(T -15)

M= e

pH

Tdc do cuc dai clia nitrate hda x4y ra trong khodng pH tir 7.2 d&n 9.0. P61 vdi hé
thong nitrate héa oxy héa carbon dnh hudng ctia pH c6 thé dudc tinh theo cong
thic

H = Hn[1-0.833(7.2—pH)]




Céc @ng dung vé dong hoc ciia ciia qua trinh
nitrate hoa

. Lua chon mot nhan td an toan dé€ duy tri hoat dd dinh,
sudt ngdy va thdi gian tdi hoat ngin.

. Lua chon nong dd oxy hoa tan thdp nhat. DO thap nhit &
mutc 2.0 mg/1 1a thich hgp d€ tranh viéc gidm hiéu qui cia
DO 1én toc do nitrate héa.

. Xac dinh pH trong qud trinh vin hanh. pH bi€n dong ti
7.0-9.0 1a thich hgp. M6i mot mg/l NH,-N bi oxy héa c6
thé giy nén sy phan hdy 7.14 mg/l kiém (bi€u hién qua
CaCoO,).

. P4dnh gid tdc dd phat tri€n cuc dai cda cdc vi khuin
nitrate héa khong 4nh hudng dén su thay ddi cda nhiét do,
DO va pH.




Cac @ng dung vé dong hoc cla cia qua trinh
nitrate hoa

. Xdc dinh thoi gian ton tai it nhat cla t&€ bao dua vao toc
dd phat trién dudc x4dc dinh trong buéc (4).

. Xdac dinh thdi gian ton tai cla t€ bao theo du kién bing
c4ach st dung nhan t0 an toan dudc x4c dinh & budc (1).

. Xéc dinh néng dd nitrogen cia nudc thai.

. X4c dinh thdi gian gitr nu6c d€ dat dén ndng do nitrogen
can thiét ctia nuéc thai.

. Xéc dinh toc d0 st dung chat hitu tai ndi ma qud trinh
nitrate hda - oxy hda giai doan don dugc su dung.




Qua trinh tang cuong dinh bam

< Tang cudng dinh badm bao gdm loc nhé giot va va bé
tiép xuc sinh hoc

< Tai lugng 1a y€u td quan trong quyét dinh hi€éu qua cua
qua trinh xur 1y

<» DE& dat dugc hiéu qud nitrate hda cao, tdi hoat chat hitu
cd dudc duy tri trong khoang bi€én dong trong khoang
0.8-2m>/m?.phuit.

** Vit liéu dinh bam thudng la plastic (tao di€én dinh bim
16n cho vi sinh vat) thudng cho tdi hoat BOD cao dong
thdi khu nitrate manh.

<*Néu BOD thap (<15mg/L) thi 4nh hudng rat 16n dén
nitrate hoa




Nitrate héa giai doan kép (so do tach biét)

« Qua trinh ox1 hoa carbon va nitrate hoa
thuc hi€n bdi 2 coOng trinh tach biét

% P0dc tinh cua qua trinh oxi hdéa carbon
loai bo va khong anh huéng d€n nitrate |

dudc

dugc
nda

«» Mitc dd loai bo carbon trong qua trin

N 0X1

héa carbon dudc 4p dung dé€ thuc hién nitrate

hdéa

» Ting cudng 1o litng va dinh bdm déu cé thé
dudc ap dung cho nitrate hoa giai doan kép




Tdang cuong lo litng

» Pugc thi€t k€ gidng qua trinh bun hoat tinh

% Toc d0 nitrate hoéa dudc theo doi trong qud
trinh van hanh, t6c d0 nay phu thudc vao
nhiét do. Nhiét do tang td6c dd nitrate hoa
tang.

« Gi1a tr1 BODS/TKN quan trong trong qua
trinh nitrate hoa, vdi toc dd nitrate hoa tang
khi ty sO nay ting.

% pH cling anh hudng trong qua trinh nay




Tdang cuong dinh bam

» Loc nhd giot va bé ti€p xic sinh hoc dudc dp
dung va su thong khi (cAp oxy) c6 dnh hudng
quy€t dinh dén qud trinh nay

+ B€ ti€p xuc sinh hoc dugc thiét k& dua vao
nong do amon 12 chinh

» Ung dung hdp oxi héa carbon va nitrate héa
nhu 12 mot ti€p can doi héi dién tich bé miit
trong phan Ung nitrate hoa.
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Loai b6 nitrogen bing nitrate héa/phan nitrate héa
% Qud trinh ndy dugc xem 1a tot nhat trong loai bd
nitrogen, bai vi:
(1) Hiéu sudt loai bé cao,
(2) Tinh 6n dinh va do chinh xdc ciia qud trinh cao,
(3) Dé diéu khién,
(4) Dién tich ddt yéu cau thdp, va gid thanh hop Iy.

Viéc loai bd nitrogen bing qud trinh nitrate
hoa/phan nitrate héa sinh hoc la moét qua
trinh gdm hai budc

Budc (1): ammonia dugc chuyén héa hiéu khi thanh nitrate
(nitrate hoa)

Budc (2): nitrate dugc chuyén héa thanh khi nitrogen (phdn
nitrate hoa).




Mo ta qud trinh

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

Amon hoa nitrate

/ NH,OH ——»  NH;
NO; — NO, —*NO

\ N,O N>

Phan nitrate hoa

% Nudc thai dugc nitrate hdéa phai chita du ham lugng
carbon (carbon hitu co) d€ cung cip ngudn ning luong
cho viéc chuyén héa nitrate thanh khi nitrogen bdi vi
khuan.

% Nhu cau carbon c6 thé dudc cung cip tir cdc ngudn
bén trong nhuw nudc thdi va nguyén liéu t€ bao hodc tir
bén ngoai (vi du nhu methanol).




To6c do nitrate héa c6 thé dude mo ta bdi cong thife sau:

U, =U,

U,: toc d0 nitrate
U,: toc d0 nitrate

x1.09 7"-2)(1 - DO )

P A ~
noa tong soO

héa xdc dinh. kg NO,-N/kg chat ran.d

T: nhi€t do nudc tl

hai. °C.

DO: oxy hoa tan trong nuGc thai. mg/I.

Gid tri DO trong cong thiic trén cho thdy toc do
nitrogen gidm dén tiém cdan khong khi néng do oxy hoa
tan tién dén 1 mg/Il.




Su phu thuéc toc do nitrate héa va
nguon carbon

Nouon carbon Tc d9 nitrate hoa, Uy, ko NOy-Nhkg chit inngty — Nhiétdg, 'C
Methanol 0.21-0.32 A
Methanol 0.12- 090 )
Nude tha 0.03-0.11

Trao 401 chdt i sinh 0.017-0.048




Phédn loai qud trinh nitrate/phan nitrate

Ciac qua trinh phan nitrate héa dudc dinh
nghia nhu la qua trinh ting cudng lo ling
thi€u khi va tdng cuong dinh bdm thi€u khi

Qua trinh nitrate h6a dudc thuc hi€n

Trong cdc hé thong nitrate hda/phdn nitrate hda
oxy hoa carbon két hop sit dung nguon carbon noi
tai va bén ngoai

Trong cdc phdn ting kép su dung methanol hodc
mot nguon carbon hitu co hop 1y bén ngoai nao do.




H¢ thong nitrate héa/phdn nitrate héa két hop

Hé thong nay tin dung dudc ngudn carbon trong
nudc thai
Loi diém clia hé thong

Gidm thé tich khi cung cdp cho nitrate hda va khit BODS

Bé di viéc cung cdp nguon carbon hitu co phy tréi (vi du
nhu methanol) cho qud trinh nitrate hoa

Loai triv dugc hé thong lam sach trung gian va hoan luu bun
trong hé thong nitrate hda/phdn nitrate héa mot giai doan.

% Hau hét cdc hé thong déu cé thé loai bd dudc tir 60
dén 80% tong nitrogen; loai bd tir 85 dén 95% BOD.
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Qua trinh 4 giai doan

Cac vung phan ung kép dudc su dung cho
nitrate héa oxy hoéa carbon va phan nitrate
héa thi€u khi

Carbon hién dién trong nuGc thai dudc su
dung d€ phdn nitrate héa, nitrate dudc quay
vong lai.

Nhitng su bi€n doi clia hé thong c6 thé ding
cho qua trinh loai bo nitrogen va phosphorus
két hap.




Bé aerotank hon hgp

1 ‘ | Bé€ 14ng
\ 1 ‘ i Nugf ra
. \ I |
Nudc thi i * »] Ving anoxic | Ving aerobic | Vang anoxic | Ving aerobic
divio & : : :
R S T I T
Tu4n hodn cin
X4 c4n va bun du

Cong trinh xit 1y két hgp khit BOD, NH,*, NO;-




May suc khi
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Muong oxi hoa
Muong oxi héa dudc st dung dé tién hanh nitrate
hoéa va phan nitrate hoa

Dich tron chdy vong theo kénh, dugc dan di va suc
khi bdi cac thiét bi suc khi .

Mot it nguodn carbon cda nude thdi (tir ving hi€u khi)
dudc su dung cho phan nitrate hoa.

Nud6c thdi tir bé phdn tng dudc 14y tir dau cudi cia
vung hi€u khi st dung cho viéc lam sach.

Bdi vi hé thong chi ¢6 1 vung thi€u khi, viéc loai bd
nitrogen thap hon so v6i qud trinh bon giai doan.




Ving hi€u khi Aerobic _ Muong oxi hoa
. Nudc thdi vao
khit BOD va NH d

\ B€ ling
- Nufcra
.

C D,
/ /( Bun

tuén hoan ¥
Thi€t bi 1am thodng / X4 cédn va ban du

cdpoxy  va khudy trén

a) Ving anoxic kint NO; thaoh N, f

Cong trinh xit 1y két hgp khit BOD, NH,*, NO;-




Muong oxi hoa

Nudéc thai

Guong quay Pap chan”
Hoan luu bun hoat tinh Bun thai




Ung dung trong thuc t&




S dung methanol cho nitrate va phan nitrate

Phuong trinh phan tng v6i methanol

Phan @ng nang lugng, budc 1:

6NO; + 2CH;0H » ONO, +2CO, +4H,0

Phan ting niang lugng, budc 2:

6NO; + 2CH;0H 3N; + 3CO, + 3H,0 + 60H
Phén ng ning lugng toan phan:

6NO; + 5SCH;0H » 5CO, + 3N, + 7TH,O + 60H
M4t phén ting tdng hop dugce dua ra bdi McCarry nhu sau:

3NO3_ + 14CH30H + CO, + 3H" 3C5H702N + H,O

7

% Trong thuc nghlem 23 dén 30% luong methanol yéu cau cap
ning luong cho viéc tong hop.

7

*¢ Loai nitrate hoa toan theo phudng trinh

NO; + 1.08CH30H + H'—— 0.065CsH;05N + 0.47N, + 0.76CO, + 2.44H,0
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Truc quay tiép xic sinh hoc

Friirlnr:..'
settling

Sludge to
trealment
or disposal




Phan @ng qua 16p dich long
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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

TIEN XU LY XULYSCCAP  XULY MANG SAN PHAM

Liquid Stream =p-
iqui o i

Chemical

Water Reuse

Solids
Stream

Land Application
of Biosolids




