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TOM TAT: M6 hinh thiéu khi sinh hoc timg mé (Anoxic sequencmg batch reactor —
ASBR) duogc dp dung nham xuwr Iy TNOx (cdc oxide nito gom nitrit va nitrat) trong nwoc ri rdc
cua bai rdc cii véi nong dé TNOx khoang 1000mg/L bang bién phdp sinh hoc thzeu khi
(anoxic). Hiéu qua khir nito qua co ché khue nitrit lai cho hiéu qua cao khi bé sung di nguon C
cho qud trinh. Ty 1é COD bo sung : N-NO; thich hop la 1,5:1 va ty 1é COD khir:NO; khur la
2,2:1,0 trong d6 30% COD ki la COD san c6 trong nude thei. Higu qud kit nitrit ¢6 thé dat
dén 95% vdi tai trong nito dat 0,115kgN-NOskhia/m”.ngay hay 0,015gN-NO,khie/gMLSS.ngay.
V6i két qua nay dem lai hidu qua khir nito ammonia cia cd qud trinh xir Iy sinh hoc dat
khoang 80-85%.

Tir khda: mé hinh thiéu khi timg mé, qud trinh anammox, qua trinh nitrat héa béan phan,
hiéu qua khi téng nito

1.TONG QUAN

1.1.Gioi thigu

Nude ri tir bai rac cii thong thuong cd ndng d6 ammonia rat cao. Ham lugng nito cao 1a
chat dinh dudng kich thich su phat trién clia rong réu, tao,v.v... gy ra hién tuong phi dudng
hoéa lam ban trd lai ngudn nude, gy thiéu hut oxy hoa tan (DO) trong nude. NH; cao con doce
ddi voi thiy sinh. Vi vay, Xt Ii nito trong nude rac la van dé cAn quan tdm. Nudc ri rac clia béi
rac Pong Thanh ¢6 néng d6 ammonia-N dao dong trong khoang 700 — 1250 mg/l, ham luong
N hitu co thap (90-150 mg/L) ([2]). Do qua trinh phan hity hop chét hitu co chira nito (protem
uré), nito trong nudc rac ton tai chi yéu dudi dang ammonia (NH," hay NHs). Nhu vdy, van dé
khir nito dat ra & ddy ciing chinh 14 khir ammonia. Hién tai c6 rat nhiéu cong nghé xir li
ammonia nhy tach khi, trao déi ion, sinh hoc, loc mang,v.v...trong d6 phuong phap sinh hoc
duge wa chudng nhat do chi phi van hanh va quan ly thap.

Khr nito sinh hoc thong thuong théng qua hai qué trinh (i) Nitrat hoa va (ii) khur nitrat.
Qué trinh nitrat ha 12 qua trinh oxy héa hop chat chia nito, dau tién 12 ammonia duoc chuyén
thanh nitrit sau dé nitrit duoc oxy héa thanh nitrat. Qua trinh nitrat héa dién ra theo 2 buéc lién
quan dén 2 ching loai vi khuan ty dudng Nitrosomonas va Nitrobacter.

Khir nitrat, budce thir hai theo sau qua trinh nitrat hda, 1a qua trinh khir nitrat thanh khi nito,
khi N;O hodc NO duge thyc hién trong moi truong thiéu khi va doi hoi mét chat cho electron
ld chit hitu co hodc v6 co. Mot sd loai vi khudn khir nitrat dwoc biét nhu: Bacillus,
Pseudomonas, Methanomonas, Paracoccus, Spirillum, va Thiobacillus, Achromobacterium,
Denitrobacillus, Micrococus, Xanthomonas [6]. Hau hét vi khuan khir nitrat 1a di duéng, nghla
la ching lay carbon cho qua trinh tong hop té bao tir céc hop chit hitu co. Bén canh dé, van c6
mét s6 loai tw dudng, chiing nhén carbon cho tong hop té bao tir cdc hop chit vé co. Qua trinh
khtr nitrat doi hoi phai cung cép ngudn carbon. Didu nay c6 thé thue hién bang mét trong ba
cach sau day:

- Cép ngudn carbon tir bén ngoai nhu methanol, nude thai dé thi hodc acetat.

Trang 64



TAP CHi PHAT TRIEN KH&CN, TAP 12, S0 02 - 2009

- Su dung BOD cua chinh nudc thai 1am nguon carbon, thuc hién bang cach tuén hoan
lai phén 16n nuéc sau khi da nitrat hoa dén ving thiéu khi & dau cong trinh; hoic din mot phén
nudc thai thd dau vao hay déu ra sau xir li so by vio viing chira nitrat.

- Sir dung ngudn carbon ctia chinh té bao do qua trinh hd hap nbi sinh.

Tbc d6 khir nitrat & pH 6 va 8 bang mot nira & 'pH 7 cho cing mét mé nudi cay [6]. Téc do
khtr nitrat khong bi anh hudng khi pH tir 7- 8; d6i voi pH tir 8-9,5 va tir 7- 4 thi téc do khir
nitrat héa giam tuyen tinh [7]. O diéu kién pH trung hoa, qua trinh chuyen don N,O thanh khi
nito chiém wu thé. Chét hiru co hoa tan, phan hay sinh hoc nhanh thic day téc do khir nitrat
héa nhanh nhat. Mic dii methanol dugc sir dung phd bién, nhung Trivedi va cong su [9] tim
thiy 22- 30 loai nudc thai cong nghiép nhu chét thai bia va con rugu thic day toe d6 khir nitrat
héa nhanh hon metan. Nudc ri rdc qua qua trinh nitrat hoa c6 ham luong TNOX cao trén 500
mg/l N. Viéc cén nhac tim nguon carbon bén ngoai cho qua trinh khir nitrat nu6e ri ¢6 ham
lugng TNOx cao nham glam thiéu chi phi hoa chat la can thiét cho cac tram xir ly nuéc ri hién
nay. Muc tiéu nghién ctru nay la mg dung sinh hoc thiéu khi ciing v&i sir dung cac ngudn
carbon khéc nhau dé khir TNOx cuia nude ri réc.

1.2. M hinh va phuong phap nghién ciru
Mé hinh thiéu khi khie nitrit hoat dpng theo mé

M hinh thiéu khi khir nitrit hoat ddng theo me c6 tiét dién ngang hmh tron, duong kinh
D=0,3m lam bing plastic c6 nip day; thé tich thyc 15L, thé tich hoat dong 10L

Mo hinh duoc xo trdn bing mét moto khudy diéu chinh tdc do, canh khudy dang tim ban.

Nwéc
vao

Lam day Khuay tron Dé lang Rut nwée
Hinh 1. Mb hinh thiéu khi khr nitrit

Ban hoat tinh sir dung trong nghién ciru

Bun hoat tinh clung cho mé hinh thiéu khi khir nitrit duoc lay tir bé tién khir nito ctia hé
thong xir ly nude ri rac hién hitu cia béi réc Go Cat, bun liy vé dugc loc loai bo can ban, dé
ling va dwa vao nudi ciy thich nghi trong mé hinh néi trén véi cac diéu kién van hanh khac
nhau.

Giai doan khaoi dpng thich nghi
Nudi cay thich nghi hai mé hinh bé sinh hoc mang (Membrane BioReactor — MBR) nitrat

hoéa ban phan va mé hinh thiéu khi khu nitrit ndi tiép véi nhau, nude sau md hinh MBR nitrat
ho6a ban phan s& dwa vao md hinh thiéu khi khir nitrit dé chay thich nghi.
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2.KET QUA VA NHAN XET

2.1.Khir nito bing mé hinh thiéu khi khéng bd sung C

a. Khir nito voi ti 1¢ N-NO»:TAN = 1:1 (TAN — Total Ammonia Nitrogen - Téng ammonia

trong dung dich gom khi NH3 va ion NH4+)

Két qua thi nghiém sau hai thang van hanh mo hinh ASBR véi ti 16 N-NO,:TAN dau vao la

1:1 duge thé hién trong bang 1.

Béng 1. Két qua khao st gia trj trung binh cua céc thong s6 ctia mé hinh ASBR vdi ti 16 N-
NO,:TAN dau vao la 1:1

Thong s6 TN ya0, mg/L TN ., mg/L COD y;, mg/L. | COD ,,, mg/L
Gia tri 950 =44 832 +£31 2,604 £9 2.206 =40
Bun ldy tir tram xur Iy
nudc ri rac Go Cat
- l b5 —» TS
Xac dinh cac thong s6 —
Bua vao mod hinh MBR
MLSS = 20.000 mg/L
Nude sau MBR nitrat i l ; ,
héa bén phin > . Lam day, thgl khi 724.h —» TAN
BT oA 'T T S l SN N_NO}'
—— _ Xdc dinh cdc thong s6 24h/lan  ———» N-NO,
D’\ l; . . i bk : Ve
T, : J_ —» TKN
= - - ‘ s s ~ ' )
T Khéng 6n dinh o £ —» MILSS

Hiéu suat khu nito

[ Ondinh |

Két thiic thich nghi

Hinh 2. So d6 thich nghi d6i v&i md hinh thiéu khi khir nitrit

Bang 1 trén cho thiy tong nito sau xir Iy vin con cao, trén 800 mg/L & HRT 6 ngay. Hiéu
suét khir tong nito (Total nitrogen — TN) chi khoang tir 10 dén 13%. COD sau khi qua mé hinh
oxit sinh hoc mang ting mé (Oxic Membrane BioReactor — OMBR) dén md hinh ASBR vin
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tiép tuc giam tir 13 dén 16%. COD con lai sau md hinh ASBR khoang 2.000mg/L, chu yéu I
COD khdng phan hity sinh hoc.
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Hinh 3. Két qua khao sat su bién thién cac thanh phan nito cia mo hinh ASBR véi ty 16 N-NO,:TAN =
1:1 va khéng bb sung C

Hinh 3 cho thiy sau 6 ngay, nito ammonia gidm 13% va nito nitrit giam 10%. Riéng lugng
nitrat, sau 4 ngay da giam mdt lugng twong dwong lugng giam & HRT= 6 ngay. Diéu nay
chitng to vi khuan dj dudng khir nitrat hién dién.

TAN va N-NO, c6 lugng giam theo ty 16 gan 1:1, nhung hiéu sut kha thap, trong d6 ammonia
giam c6 phén nhiéu hon nitrit. Nhu vdy qué trinh khir nito trong mé hinh thiéu khi c6 thé xay
theo céc co ché dong thoi sau:

- Qué trinh anammox c6 thé xay ra do nito ammonia va nito nitrit glam lu'Q’ng tuong
tuong nhau theo ty 1€ 1: 1. Mat khac trong qué trinh phan &ng pH cé biéu hién ting dén gan 1
don vi (tir 8,2 ting Ién 8,9), tuvong tu nhu hién tuong ghi nhan duoc cia Luiza Gut va Ur-
Rahman [5], [7] trong qua trinh nghién ciru vé qua trinh Anammox. Tuy nhién hiéu xuat xir ly
cua qua trinh chua cao 1a do sinh khéi vi khudn anammox trong mé hinh khéng du 16n dé khir
mot luong nito véi ndng d6 cao nhu dau vao ciia mé hinh.

- Quad trinh khu‘ nitrat do vi khuan di dudng khi nitrat (3C + 2H,0 + C02 + 4NO;" — 2N,
+ 4HCO;3) véi nguon C sin c6 cua nudc thai. Lu'ong nitrit giam cham co thé do khéng c6 du
ngudn carbon can thiét cho vi khuin dj dudng vi nude thai gan nhu da hét kha ndng phén hiy
sinh hoc.
- Mot lvgng ammonia giam theo thoi gian 1a do hién tuong tich khi ammoniac tron g diéu
kién nhiét d (cao hon 25°C) va pH thuc nghiém (pH 16n hon 8).
b. Khir nito véi cdc ti I¢ N-NO,: TAN vdi cdc ty I¢ khdc
Vi cac két qua ghi nhan tr nhitng mé khao sat trén cho thé"ly hiéu qua xtr ly ddi voi cac mé
ndy la tuong duorng va tuong tu nhu da ghi nhén trong cac me c6 ty 1€ N-NO,:TAN=1:1. Hi¢u
suit khir TN qua cac mé trung binh tir 14 dén 16%. Qua céc mé phan tng trén cho thay khong
c6 khac biét nhiéu vé hiéu suat khir nito do viéc thay di ty 1€ cac thanh phan nito dau vao. pH

cua qud trinh tang Ién dén 8,9 do 5 kiém sinh ra trong hoat déng clia c4c vi sinh vat trong mo
hinh thiéu khi.
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Hinh 4. Khir nito theo thai gi?.n ty 16 N-NO,: TAN =
2,7:1 khong bo sung C
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Hinh 5. Khir nito theo thoi gian ty 16 N-NO,: TAN =
3,5:1 khéng bo sung C

Bang 2. Khir nito bing md hinh thiéu khi thay dbi ty 16 N-NO,:TAN va khéng bd sung C

N_Ng lf} AN | HRT | Hiéu suét khir | Hiéu sua'_t khit N- | Hiéu sué_t khirN- | Hiéu suét
gl mgy | R0 | - NELDA) NOy (%) NO; (%) | khir TN (%)
(461024130) 4 13 10 78 13
(63(,)?;60) 4 19 1m 85 15,6
(736?1190) 2 10 8.3 90 145

2.2 Khir nito bing mé hinh thiéu khi ¢6 bd sung C
a. Khit nito véi ti 18 N-NO»:TAN = 1:1 ¢6 bé sung C

Tién hanh khao sat kha ning khir nito cua mé hinh thidu khi véi ty 18 N-NO,: TAN=1:1 va
b6 sung C bang céch pha duong cat trang véo nude ddu vao thé hién qua gia trj do 1a COD, ty
1é COD bé sung : IN=1:1 d& tim hiéu co ché ciia qua trinh khir nito theo co ché nao trong 3

co ché da @& cap trong phan trén.
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Hinh 6. Khir nito ty 16 N-NO,:TAN = 1:1 bd sung
Cty 18 {COD bd sung : TN} = {1:1}
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Hinh 7. Mo hinh thiéu khi khir nito ty 1& N-
NO, TAN = 1:1 bd sung C: {COD b sung: TN} =
{1:1}

Trang 68




TAP CHi PHAT TRIEN KHBCN, TAP 12, $0 02 - 2008

Tir biéu dd trén cho thiy khi bé sung ngudn C, téc dd khi nitrit tang nhanh va dat hiéu qua
gan nhu hoan toan (97%) véi nong d6 dau ra 14mg/L sau 6 ngay luu nudc. Trong khi do
ammonia cung giam mat luong nhiéu hon trong phan {ng trudc day khi khong bb sung C
(27,4% so véi 13%). Két qua trén cung chi ra hiéu qua khir nitrit dat hiéu qua cao nhét khi thoi
gian luu nuéc HRT 6 ngay Péi vcn nitrat, hiéu qua khir N-NO; van dat hiéu qua nhu cac me
khao sat trude ddy véi daura co ndng d6 khoang 6mg/L.

Qua 2 mé khao sat voi ti 16 N-NO,:TAN = 1:1 ¢6 bd sung C ty 16 COD b6 sung: IN=1:1,
téng nito TN trong nude thai qua qué trinh thiéu khi giam khoang 65%, chu yéu con lai la
ammonia con nitrit va nitrat hdu nhu duoc khir hoan toan véi hiéu suét khir nitrit dat trén 95%

va hiéu suét khir nitrat dat khoang 87% sau 6 ngay luu nude.

b. Khit nitrit vdi ti 1§ N-NOy: TAN >3 c6 b6 sung C
*M& hinh thiéu khi khi nitritvéi ty 16 N-NO,.TAN>3 va COD b6 sung. TN = 1.1
So sanh 2 biéu do hmh 7 va hinh 9 c6 thé thay toc do khir nitrit d6i voi ty 1& vao N-
NO,:TAN >3 nhanh hon téc dd khir nitrit ddi vai ty 16 vao N-NO,:TAN =1:1 khoang 1,7 lan
va hiéu qua xtr Iy tdng nito TN ctia mé hinh thiéu khi dat khoang 86%, ndng d6 tong nito diu
ra clia nudc thai chi con khoang 150mg/L trong d6 chu yé€u 1a nito ammonia. Hiéu qua khu
~ nitrat van &n dinh nhwr cac khao sat & phan trén v&i hiéu sudt gan nhu hoan toan va ndng d6 N-
NO; dau ra khoang 6mg/L, N-NH, giam khoéang 37-40% v&i mét lugng tir 70-80mg/L so voi
dAu vao.
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Hinh 8. M6 hinl} thiéu khi khir nitrit ty 16 N- Hinh 9. Tiéu thu C trong md hinh thiéu khi khir
NO,.TAN>3, b6 sung C {COD bd sung: TN nitrit ty 168 N-NO,. TAN>3.
={1:1}

*MG hinh thiéu khi khir nitrit ty I¢ N-NO, TAN>3 bé sung C véi cdc ty 1é COD bé sung:TN
= 0,5:1 va COD bé sung:TN={,5:1
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Hinh 10. M5 hinh thidu khi khir nitrit ty 16 N-

: Hinh 11. M6 hinh thiéu khi khir nitrit ty 1€ N-
NO,.TAN>3 {COD b6 sung:TN ={0,5:1}

NO,.TAN >3 bé sung C {COD bd sung:TN
={1,5:1}

V6i muc tiéu da dé cap trén chiing toi khao sat 2 ty 1é C bd sung gén véi ty 1é da khao sat
trude d6 1a cac ty 16 COD b6 sung: TN=0,5:1va COD bé sung: TN=1,5:1.

C6 thé dé dang nhan thdy vai ty 18 COD b6 sung:TN = 0,5:1 hiéu qua khir nitrit gidm mot
cach rd rét con khoang 65%, diu ra N-NO, con 254mg/L du thoi gian luu nuée van 1a 6 ngay.
COD déu ra cling giam dén gia tri “t6i han” chi sau 4 ngay luu nuéce. Nhu vy cé the khang
dinh lugng C bd sung & ty 1é nay la khong du cho qua trinh khir nitrit dién ra duoc t6t nhét.
Ching toi tlen hanh ting ty 1& COD bé sung:TN lén vuot qua ty 1€ 1:1 nham danh gia xem kha
nang rat ngén thoi g:an luu nude trong md hinh néu bd sung mot lugng C vugt qua ngudng
cin thlet Khao sat véi luong C bd sung 13 COD bé sung : TN=1,5:1,0 cho thdy qua trinh khir

nitrit vin can thoi gian lwu nwée 1 6 ngay dé dat hiéu suat tdi da (97%) nhu véi ty 18 1:1 trude
do.

Nhu véy, qua céac khao sat trén cho thay qua trinh khir nitrit véi m6 hinh thiéu khi dat higu
qué cao khi ta bd sung mét luong C du de qua trinh dién ra. C6 thé két luén ty 18 bd sung C
cn thiét cho qua trinh nay dién ra dugc t6t 1a COD b6 sung : TN=1:1 hay COD b6 sung : N-
NOy 1,5:1 va thoi gian luu nude cho qua trinh 14 6 ngay (twvong duwong mé véan hanh 3 ngay
véi md hinh 10L va mdi mé rit va thém vao thé tich nudc thai 1a SL). Ty 1& COD su
dung:luong N-NO, khir duoce Ia 2,2:1.

Bang 3. Khit nitrit v6i mb hinh thiéu khi thay ddi ty 18 ty 1é C bd sung

Ty Ig T HRT Hiéu suiit Hiéu suit Hiéu suit Hiéu subt
COD b5 sung : TN s (ngiy) | KBEN-NH, | khidN-NO, | Khit N-NOs | 5o
COD bd sung : N-NO, | . (%) (%) (%)
0,5:1
i 4 65 9
0,7:1 40 - 4
11;1 3,5-3,8 4 37-40 96-98 90 86-90
1,5:1
e 4 45-50 97 90 90
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Nhu vdy, qua cac két qua dat duge tir qué trinh hoat dong mé hinh thiéu khi khir nitrit,
chiing t6i dwa ra mot s6 nhan xét nhu sau:

Chua thé khing dinh c6 hién tuong khir nito theo co che Anammox trong md hinh thiéu
khi, néu c6 hién tuong khur nito theo co ché nay thi hiéu suét dat duoc con rat thap (10-13%),
vi khudn Anammox can dugc 1am giau thém. Qua qua trinh nghién ciru ¢6 thé khing dinh viéc
khtr nito' trong nude sau nitrat héa ban phan chi yéu xay ra theo co ché khir nitrat trong diéu
kién c6 bd sung C.

M6 hinh thiéu khi cho hiéu qua xir 1y nito qua co ché khir nitrit 1a rt cao néu duoc bd
sung nguon C dé phén huy sinh hoc dé sir dung cho qua trinh khir nitrit, hiéu qua khir nitrit ¢6
the dat hon 95%. Bén canh d6 ammonia trong nudc thai cing duoc khir tir 30 dén 50% véi
ndng do dau vao khoang 200mg/L, co ché ¢ thé 1a co ché Anammox hodc co ché bay hoi vat
ly thong thucmg dudi diéu kién khudy trén ciing nhu khi sinh ra tir qua trinh khir nitrit mang
theo ammonia ra khoi pha long.

Thoi gian lru nude t6i wu cho qué trinh khir nitrat dién ra hoan toan véi nong dd TN vao
khoang 900-100mg/L va ty 1¢ N-NO,. TAN>3 14 6 ngay.

Dbi véi tai trong nito: tai trong nito xac dinh dugc & diéu kién van hanh téi wu trong
nghién ciru nay thé hién trong bang 4

Bing 4. Téi trong ctia m6 hinh thiéu khi & diéu kién van hanh tdi wu.

Piuviao | HRT Tai trong tfmg nito’ Tai trong Ammonia Tii trong nitrit
(h) (Ln) (Liam) (Lno2)
N-NO, (kgTNkhir/ . . . (kgN- (gN-
ITAN ., (igkﬂgg;" (krﬁygg;‘;’)‘" {fﬁs"s"'_":;f) NOkhi/m*.n | NOkhi/gMLSS.
(mg/L) ngay) ' gdy) ngay)
714/204 144 0,1388 0,0185 0,0142 0,0019 0,115 0,0153

Nhu vy véi ngudn nuée thai 1a nude ri rac ¢b xy ra hién tuong tc ché tée do khir nito
ctia md hinh thiéu khi.

Péi v6i DO: DO trong mé hinh duoc khéo sét trong subt thoi glan nghién ctru, DO dao
dong tir 0,02 dén 0,08mg/L. O ndéng d6 DO nay khéng anh hudng dén hoat dong cua cac vi
khuan khir nitrat va nitrit.

"Pbi véi bun trong md hinh thiéu khi: Trong sudt thoi gian nghién ciru khong rit bun ra
khoi mo hmh trir truong hop dem bun di phan tich. Sau tho gian 4 thang ké tir khi khoi dong
cho ihdy tdng chét rin lo ling trong hé bun long (Mixed quuor Suspened Solids — MLSS)
trong md hinh c6 xu hudng giam tir 8200mg/L xudng dan va én dinh tr 7200mg/L dén
7500mg/L. Dén giai doan khao sat én dinh, ndng d6 MLSS c6 sy giao dong nhung do thdi
gian khao sat chua du dai (khoang 20 ngay vdi 6 me) nén chung toi chua ghl nhin mdt su thay
dbi lon ve nong d6 MLSS. Ve kha nang tang ciia bun cho thiy véi thoi gian ling tu 1,5-2h thé
tich bun léng chiém 40% thé tich van hanh ctia mé hinh, khéng c¢6 hién tugng bun ndi.

Bang 5. Tinh chét bun trong mé hinh thiéu khi khir nitrit

Chi tiéu/ tinh chit Pon vi do Gia tri
Mau sic, tinh chat - Nau, do sdm
MLSS mg/L = 7500
Kha niing ling - Giam mét lugng 60% thé tich sau 1,5- 2h
MLVSS/MLSS - = 0,60
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D6 kiém: Qua qua trinh nghién ctru cho thdy pH ctia md hinh ting 1én va n dinh &
pH=8.8-8,9 kéo theo su ting lén cta do kiém trong nude thai. theo khao sat do kiém trong mo
hinh sau 14h phan g tang tir 2600 1én khoang 3200mg/L.

Cén b sung mdt lwong C du cho qua trinh khtr nitrit dién ra thuan lgi, ty 18 t6i vu ghi nhan
duoc trong nghién ciru nay 1a {COD bé sung : TN} = {1:1} v&i ngudn C bd sung la dudng cat
trang. Két qua nghién ciru da thé hién lugng COD bd sung duoc sir dung hét do trong qué trinh
khtr nitrit vi khuan dé sit dung nguén C nay va mdt phan COD sin c6 trong nudc thai theo
phan ung theo phan ung 3C + 2H,0 + CO; + 4NO, — 2N, + 4HCO; Ty 1¢ {COD b sung : N-
NO,} t6i uu [a {1,5:1} va ty 1&é {COD khir : NO, khtr} 13 {2,2:1} trong d6 30% COD khir la
COD sén c6 trong nudce thai (500-600mg/L).

Nhu véy két thiic giai doan thiéu khi, hiéu suit xir Iy nito ctia ca qua trinh sinh hoc (nitrat
héa ban phan va khir nitrit) dat khoang 80-85%. V&i N-NH; dau vao khoang IOOOmg/L két
thic qué trinh sinh hoc, néng d6 N-NH; déu ra tir 150-200mg/L véi thdi gian luu nude cia ca
qua trinh tir 8-10 ngay.

3. KET LUAN

V6i céc ty 16 dau vao N-NO, : TAN Ia 1:1, N-NO, : TAN >2 va véi nude thai da dugc
nitrat héa ban phin 70-80% khi khong c6 ngudn C bd sung mé hinh thiéu khi cho hiéu qua xit
- 1y kha thip. Do d6, chua thé két luén qua trinh khir nito trong mo hinh thiéu khi 14 theo co ché
Anammox.

Vi qua trinh khir nitrit don thudn va c6 bd sung nguon C, mé hinh thiéu khi cho hiéu qua
khr nitrit ludn dat hiéu suit > 95% v hiéu qua xir Iy tong nito dat tir 83 dén 87% véi nong do
ammonia sau xit 1y con lai tir 100-130mg/L & thoi gian lwu nuéec HRT=144h. Mot phan
ammoni trong nudc thai sau nitrat héa ban phﬁn ciing dugc loai bo trong qua trinh nay (30-
50%). Nudc sau khtr nitrit c6 mau vang sam va pH cua nude thai tang tir pH vao khoang 8,2
dén gié tri khoang 8,9. Ty 1& bd sung C t6i wu cho qua trinh khir nitrit véi ngudn C b sung la
duorng glucose duoc do thong qua gia tri COD la COD bé sung : TN = 1:1. Lugng C bd sung
nay dugc st dung hét trong qué trinh khir nitrit va vi khuin cling st dung mdt phén COD cé
kha nang phan hiy sinh hoc trong nuée thai. COD cua nudce thai sau khur nitrit con lai dao
dong khoang 2000mg/L, chi yéu 1a COD khéng phén huy sinh hoc. Ty 18 COD b6 sung : N-
NO, t6i wu 12 1,5:1 va ty 16 COD khir : NO, khir 1a 2,2:1 trong d6 30% COD khir 1a COD sén
cd trong nude thai 500-600mg/L.

APPLICATION OF ANOXIC BATCH PROCESS TO TREAT HIGH
NITROGEN CONCENTRATION OF LEAKAGE FROM OLD LANDFILLS

Le Quang Huy, Nguyen Phuoc Dan, Nguyen Thanh Phong
University of Techonology, VNU-HCM

ABSTRACT: This study aims to treat TNO, (nitrogen oxides include nitrite and nitrate)
in leakage of old landfills by anoxic biological methods with TNO, concentration is about
1,000 mg/L. Anoxic sequencing batch reactor is applied in this study. Denitrification using
anoxic reactor hasn’t had obvious indication of anammox mechanism, however, nitrogen
removal through denitrification is high if it is supplied with sufficient carbon. The optimal
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ratio between added COD and N-nitrite is 1.5:1 and the ratio between reducing COD and
reducing nitrite is 2.2:1 in which 30% of reducing COD is available COD in wastewater. The
nitrite removal may achieve 95% if nitrogen loading is 0.115 (kg reducing N- NO,/nt’.day) or
0.115 (g reducing N-NOyg MLSS.day). Therefore, total N-ammonia removal of biological
treatment is about 80-85%.

Keywords: anoxic sequencing batch reactor, anammox (anaerobic ammonia oxidation),
partial nitrification, nitrogen removal
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