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ammonium nudc ri rac cii

Lé Thanh Son, Nguyén Phudc Dan", Phan Thé Nhat, Lé Thi Minh Tam, Truong Tran Nguyén Sang,

Lé Quang D6 Thanh

TOM TAT

CANON (Completely Autotrophic Nitrogen-removal Over Nitrite) la qua trinh sinh hoc két hop qua
trinh nitrit hdéa va Anammox trong mot bé phan ting dé khir ammonium. Nghién ctu nay st dung
mo hinh luan phién theo mé (SBR) xt ly ammonium nudc rf tir bai chon ldp rac sinh hoat cd. Thi
nghiém dugc tién hanh hai giai doan: (i) giai doan thich nghi stt dung nudc thai nhan tao ¢ néng
dd 1a 139 + 9 mg/, va (i) 3 giai doan van hanh, mé hinh st dung nudc ri lay tir béi chon lap Go Cat
da dong bai t ndm 2007. Trong giai doan thich nghi, mé hinh dugc van hanh & ti trong nitc 0,2
kgN/m3.ngay, thai gian luu nudc 1a 0,6 ngay, pH tir 7,4 — 7,6 va DO dugc duy tri trong khoang 0,1 -
0,2 mg/l. Sau 15 ngay van hanh, hiéu qua xr ly téng nito trung binh dat 72%. Sau do, nudc ri rac
¢ c6 néng d6 3.000 mgNH4 -N/I va 100 mgTSS/I dugc cham vao mo hinh CANON-SBR. DO va pH
la hai thdng s& van hanh quan trong dé kiém soat hiéu qua qué trinh CANON. V&i DO trong day
0,05 -0,2 mg/l va pH tr 7,5 - 7,6, md hinh hoat dong én dinh véi nudc rf rac cd, dat hiéu suat xdr ly
téng nita trén 93% va trén 40% véi COD & tai trong NHaT-N 13 0,4 kgN/m3 .ngay, tuong ting véi thoi
gian luu 7,43 ngay. Téng nita trung binh cho mé cudi la 34 mg/I dat cot BT QCVN 25:2009/BTNMT
(TN< 60 mg/l), trong dé thanh phan nitrit va nitrat khéng phét hién. Biéu dé cho théy co su hién
dién ctia vi khuan khr nitrat trong sinh khéi, da khit nitrat sinh ra t&r qué trinh Anammox. Bun hat
Anammox c6 mau do sam da phat trién sau 20 ngay van hanh. Kich thudc hat Anammox trong
khodng 5 - 800 um, trong do6 73% s& hat & kich thudc 20 — 200 um. Kich thudc trung binh hat bun
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la 97,57 um.

Tu khoa: nudc ri rac ci, Anammox, qué trinh CANON, ammonium, nitrit hda ban phan.

DAT VAN PE

Nudc ri rac 1a san phdm ctia qua trinh phin huy chét
thai béi qud trinh 1y, hda va sinh hoc dién ra trong bai
chon 14p, ching bao gém chit 1ong di vao bai chon
14p tli cac ngudn bén ngoai nhu nudc mdt, nudc mua,
nudc ngdm va chit 1ong tao thanh trong qud trinh
phéan huy cic chdt thai. Vi vy, nudc ri chita ham
lugng cao cac hgp chit hitu co, nito, photpho, mudi
khoang va cac kim loai nhu Ca, Mg, Fe, v.v... Nuéc ri
t bai chon 14p cti sau khi ngung hoat dong vai ndm c6
ham lugng COD khéng phan huy sinh hoc (nbCOD)
va téng nitd (TN) cao. Ammonia la thanh phan chu
yéu ctia TN do qud trinh phan hty hoan toan chét
hiiu co. Biéc va cong su (2013), Ganigue va codng sy
(2009) cho thay ham lugng ammonia trong nudc ri
ctia bai chon 1dp cit ¢6 thé 1én dén 3800 mg/l, cao
hon nhiéu so v6i quy chuén xa thai cot Bl, QCVN
25:2009/BTNMT (60 mg/l), vi vay viéc xu ly nito 1a
cén thist ',

Cho dén nay, cic cong nghé xtt Iy nito cho nuédc rirac
thudng dugc 4p dung & Viét Nam va trén thé gidi bao
gom: phuong phép tach khi (air striping) va xti Iy sinh

hoc bun hoat tinh hodc bun bam dinh nitrat héa két
hgp khi nitrat.

Phuong phép tach khi NH3 doi hoi tao méi truong pH
cao (>10) va pha khi 6 nhiém phai dugc xt ly bing
H,SO4 hodc HCL. Nhuge diém khdc cta phuong
phép nay la hién tugng két ttia voi va sit do diéu chinh
pH cao, gay ling can va déng cdu cin trong dudng 6ng
va mau hong thiét bi, dong thoi vin dé sti bot doi hoi
sti dung thap tach khi c6 kich thuéc 16n*. Mit khac,
nudc ri rac ct c6 do kiém cao tao hé théng tinh dém
manh, sy thay d6i pH trudc va sau tdch khi sé tiéu tén
mot ham lugng kiém va axit 16n 4.

Theo Khin va Annachhatre (2004), c6 mot s6 van dé
xdy ra khi qud trinh nitrat hoa/kht nitrat héa thong
thudng duge st dung d€ xt Iy nudc ri rdc c6 nong
do ammonia cao va ham lugng chét hitu co dé phan
huy sinh thdp (ti 16 C/N thdp) nhu: hiéu qua loai bo
t6ng nito thép, chi phi vin hanh cao vi tiéu tén ning
lugng suc khi cho qud trinh nitrat héa va can mot
ngudn cacbon bén ngoai (nhu methanol, acid acetic)
cho qua trinh khti nitrat, va qua trinh vn hanh khéng
6n dinh”.

Trich dan bai bao nay: Son L T, Dan N P, Nhat P T, Minh Tam L T, Nguyé&n Sang T T, D6 Thanh L Q. Ung
dung mé hinh theo mé luan phién CANON (CANON-SBR) xtf ly ammonium nudc ri rac cii. Sci. Tech.

Dev. J. - Sci. Earth Environ.; 3(1):46-55.
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Qud trinh Anammox (Anaerobic Ammonium Oxida-
tion) dugc cong nhdn qua nghién ctiu cta Strous va
cong sy (1998)°. Trong qué trinh nay, ammonium
két hgp véi nitrit va xem nitrit nhu la chit nhén dién
tu voi ti 1€ tuong ing 1a 1,0:1,32 d€ tao thanh khi nito.
89% nitd (NH4 ™ -N va NO, ™ -N) dugc chuyén thanh
N>, 11% con lai dugc stt dung cho nhu ciu téng hgp
t€ bao mdi. Phuong trinh sau thé hién phén tng téng
hgp tao khi Nj va t& bao méi®. Uu diém déng quan
tam nhat clia cong nghé Anammox so véi cong nghé
nitrat héa-khu nitrat truyén thong dé 1a khong can
bd sung nguodn cacbon hitu co ti bén ngoai va nhu
ciu oxy cho qué trinh nitrat héa bén phin thap”®.
Do vi khuén Anammox c6 t6¢ do sinh trudng thép,
khoang 0,11gVSS/gNH4 -N, nén thoi gian luu bun
& cac bé phan ting st dung qua trinh nay phai dai dé
duy tri nong d¢ sinh khoi cao trong hé thong, dic biét
13 trong giai doan lam giau sinh khéi”>.

Céc qua trinh nitrit héa ban phan (AOB) va Anam-
mox két hgp trong mét bac bun da dugce nghién ciiu
rong rai dé€ xtt ly nudc thai giau nito. Céc qua trinh
nay c6 thé ké dén nhu qué trinh SNAP, két hop ni-
trat hoa ban phin vd Anammox c6 gid thé trong
mot bé phan tng, quéd trinh SNAD, két hgp nitrat
héa, Anammox ban phédn va kh nitrat (SNAD); qua
trinh CANON, khti nito tu dudng thong qua nitrit;
qué trinh OLAND, nitrit héa-kht nitrit ty dudng
c6 gid th€ sinh hoc trong diéu kién giéi han oxy
(OLAND) 10-14, Trong qua trinh CANON, hai nhém
vi khuén ty dudng 13 vi khudn oxy héa ammonia
(AOB) va Anammox ¢ dang bong bun va hat phat
trién trong cling mot bé phan ting 116,

Phuong trinh téng hgp clia toan bd qua trinh
CANON nhu sau'"!%;

NH;* + 0,850, — 0,445N5 + 0,11NO3~ + 1,13HT
+1,43H, O (1)

Qud trinh CANON-SBR bao gom bé phan ting theo
mé luin phién két hgp st dung sinh khdi lo Iting
(bdng bun sinh hoc, bioflocs) va bam dinh (mang
sinh hoc, biofilm) nhim khic phuc sy rda troi cua
cdc vi khudn sinh truéng chdm, nhu AOB va Anam-
mox '>18-20 Nugc thai chin nudi heo dugc xii ly
bang CANON - SBR trong diéu kién ki khi & quy mo
phong thi nghiém da loai bo 75% nito véi tai trong
nitd (NLR) du vao 0,46 kgN/ L.ngay trong diéu kién
oxy hoa tan (DO) thdp (0,2 - 0,4 mg/ 1) 19 T6c do sinh
truéng chdm va san lugng sinh khdi la nhiing thach
thtic khi ting dung thuc t& ctia qua trinh khit nito®.
Viéc kiém sodt nghiém ngit ndng d6 DO & ngudng
thép 1a yéu cu quan trong ctia qua trinh CANON dé
han ché sy phat trién ctia vi khuén tu dudng oxy hda
nitrit (NOB) va thtc ddy su phat trién vi khudn Anam-
mox cling song chung trong bé phan ting?!.
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Vy va cong su (2018) da stt dung b€ sinh hoc CANON
khudy tron dong chay lién tuc xt ly nito nudc thai
chan nudi da qua tién xtt Iy COD bang bé ki khi bio-
gas??. Két qua nghién ciiu cho thdy hiéu qua khu
nito dat 8n dinh § tai trong 0,95 kgN/m?>.ngay. Diéu
kién vin hanh quan trong dé€ dat hiéu quéa 6n dinh
14 syc khi gidn doan nhdm kiém soat ham lugng DO
thép (0,1 - 0,2 mg/ 1) va diéu chinh d¢ kiém dat gid
tri pH 7,6 — 7,8. Cho dén nay & Viét Nam, chua cé
ung dung nghién ctiu cong nghé CANON theo mé
(CANON-SBR) xti ly nudc ri ¢t ctia bai chon 14p rac
sinh hoat. Muc tiéu nghién ctiu nay ting dung bé sinh
hoc CANON theo mé d€ dénh gid hiéu quéa khi nito
cho nudc ri ca.

PHUONG PHAP NGHIEN CUU

M6 hinh nghién ciu

MO hinh nghién ctu (Hinh 1) dugc lam bang nhya
mica hinh try, c6 kich thuéc D x H =305 x 610 mm,
chiéu cao lam viéc 540 mm véi téng thé tich 44,51 va
thé tich htiu ich la 34,4 1. Nudc thai duoc bom vao
bé bang bom WPO01 va hoat dong theo ché d6 cai dit
thoi gian (diéu khién ty dong bang PLC). pH va DO
dugc kiém sodt ty dong theo ngudng gia trilan lug tla
7,5£0,1va0,1 - 0,2 mg/ 1 bang pH va DO controler.
Gia tri nay dugc Iya chon dya trén nghién ctu ctia Vy
va cong su (2018) 22 st dung qué trinh CANON xt ly
nudc thai chdn nudi. Dung dich HCI 3% dugc sti dung
dé diéu chinh pH. DO dugc thay ddi bang cach diéu
chinh tdn s6 (bién tin) ctia mdy théi khi. DO dugc
cai dit 6 ngudng 0,2 mg/1 & pha théi khi ctia moéi mé.
Khi DO cao hon 0,2 mg/ 1, méy thdi khi tat, DO thdp
hon 0,1 mg/ 1, may théi khi tu dong mé. Sau pha théi
khi, pha ling dugc thuc hién trong 40 phut va sau d6
tién hanh pha rat nudc bing cach xa 16p nude phia
trén bang van selenoid dén khi muyc nudc cham dau
que dién cyc dit phia trén 16p bun ling khoang 2 - 3
cm), van ty dong lai.

Nuéc thai thir nghiém

Nudc thai st dung trong nghién ctiu gébm nudc thai
nhan tao va nudc ri rac cii 14y ti bai chén 14p rac sinh
hoat Go Cat, da dugc dong bai tit ndm 2007, v6i thanh
phan dugc trinh bay trong Bang 1.

Bun nuéi cdy

Bun sinh hoc st dung trong bé sinh hoc CANON
dugc l4y tli nghién ctu “Ung dung qua trinh OLAND
nitrit héa ban phin - Anammox st dung gia thé sinh
hoc quay d€ xu ly nu6e thai cao su” vé6i lugng bun
dat 6100 & 450 mg MLVSS/1'*. Bun nudi cdy ban
dau c6 cac hoat tinh bao gébm: hoa t tinh AOB (0,77
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Bang 1: Thanh phan va tinh chat nuéc thai thit nghiém

Chi tiéu Pon vi Nudc ri rac cit Nudc thai nhan tao
COD mg/l 350 10
NH; ™ -N mg/l 3000 150
NO;™ -N mg/l 31 0
NO;~ -N mg/l 15 0
TSS mg/l 100 0
pH . 82-8,7 7,5+ 0,1
pH
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Hinh 1: Mé hinh bé sinh hoc theo mé CANON-SBR.

ABOI

1. Thung chia dung dich NaHCO3 8% 2. Bén chia nudc thai 1000 lit

3. B& phan tng
4. Thung chita nuéc dau ra

gN/gVSS.ngay), hoat tinh NOB (0,08 gN/gVSS.ngay)
va hoat tinh Anammox (0,86 gN, -N/gVSS.ngay).

Piéu kién vin hanh

Céc thong s6 van hanh cia md hinh CANON-SBR
dugc trinh bay 6 Bang 2. No6i dung nghién ctiu gébm
giai doan thich nghi bang nu6c thai nhan tao va giai
doan van hanh v&i nudc ri rac ci. Mo hinh dat tai sin
mo hinh tai Phong Thi nghiém Nghién cttu Nuée Khu
viic Chau A (CARE), Trudng Dai hoc Bach Khoa, Dai

Hoc Quéc Gia TP. H6 Chi Minh.

Phuong phdp phan tich

T4t ca céc thong s6 phén tich trong thi nghiém nay
dugc thuc hién theo Standard Methods for the Exami-
nation of Water and Wastewater2*. Cac phuong phap

phén tich thé hién trong Bang 3.
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Bang 2: Théng s van hanh bé sinh hoc CANON-SBR

Thong s6 Pon vi Nu6c thai nhan tao Nudc ri réac cii
Nhiét d6 °C 25-32 25-32
DO mg/l <0,2 <0,2
pH = 7.5-7,6 7.5-7,6
Thé tich nudc nap 1/mé 15 15
Thai gian Iuu nude ngay 0,6 7,4
Tai trong nito kgN/m?> .ngay 0,2 0,4
Bang 3: Phuong phap phan tich
Chi tiéu Phuong phap Thiét bi Do chinh xac
NH4*-N, mg/l Marcro - Kjeldahl Chung cit Kjeldahl =+ 0,01
NO;™-N, mg/l Phuong phap so mau ¢ 4500 NO,~ WWA  May HACH DR/2010 =+ 0,01
NO; ™ -N, mg/l Dun va so mau theo TCVN 4562 - 1988%* M4y HACH DR/2010 +0,01
Do kiém, CaCO3 mg/l  Chudn do Buret +2
MLSS, mg/l Sdy 100 - 105°C Ta séy WTB Binder +10
MLVSS, mg/1 Nung 550°C Ta nung Memmert +10
COD, mg/l Dinh phén, hoan Iuu kin Ta nung COD WTB Binder =+ 14
KET QUA VA THAO LUAN ti, sinh ra tit qu4 trinh phan hily néi bao céc té bao vi
khuén chét trong bun d€ khti nitrat (chéit cho dién ti)
Giai doan thich nghi

Su bién thién néng do nito va hiéu suidt xt ly nito
trong giai doan thich nghi thé hién & Hinh 2. Giai
doan thich nghi st dung nudc thai nhén tao, c6 139
+ 9 mg NH4 ™ -N/ 1, trong 15 ngay véi ti tro ng nito
0,2 kgN/ m3.ngay, thai gian luu nuéc la 0,6 ngay va
DO trong bé sinh hoc dugc duy tri dud i 0,2 mg/l.
Trong 4 ngay ddu (Hinh 2), hiéu qua xt ly t6ng nito
con thdp, dat 20 - 35%. Diéu nay c6 thé do lugng kiém
trong nudc thai nhan tao chua du, mic du do kiém
dau ra dat khoang 400 mg CaCO3/1. Tt ngay 5, lugng
kiém dugc chAm thém vao mé hinh, d6 kiém d4u ra
dat khodng 850 - 1000 mg CaCO3/l, tuong ting véi
pH dong ra dat 7,5 - 7,6 (Hinh 3), hiéu qua xti ly téng
nito ctia mo hinh dat 59 - 75%.

Nong do NO, ™ -NvaNO3 ™~ -N ctia dong ra lan lug t
1,6 + 0,9 mg/ 1va 24 £ 4,1 mg/ 1, trong khi nitrit va ni-
trat ctia nudc thai nhin tao khong c¢6. Noéng d6 NO, ~
-N sinh ra bing 2% NH4 ™ -N loai b, ndng do NO3 ™~
-N sinh ra bing 24% NH4" -N loai bd. Dua theo
khoéi lugng san sinh trong ngay, lugng nitrat tao ra 6n
dinh, dat khoang 200 - 300 mg/ ngay, thip hon mucly
thuyét (1680 mg/ ngdy) ctia phuong trinh ddng lugng
(1). Biéu nay chiing to trong mé hinh CANON-SBR
ton tai vi khuan khi nitrat (denitrifiers), 1a vi khuin
ki khi di dudng, st dung chat hiiu co, chit nhén dién
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thanh khi nito. Sau 15 ngay van hanh thich nghi, hiéu
qua khti TN dat trung binh khoang 72%.

Van hanh nuéc ri rdc cii

Sau 15 ngay thich nghi buin, mo hinh tiép tuc dugc vn
hanh theo mé luin phién véi nudc ri rac ci khodng
30 ngay, gobm 5 mé, mbi mé c6 pha phan tng kéo dai
khoang 5 ngay, DO dugc duy tri dudi 0,2 mg/ 1 va
néng do NH4+-N ctia nudc ri rac cii dong vao 1a 3000
mg/l, khéng c6 NO, ™ -N va NO3 ™ -N.

Trong 5 ngay ddu (mé 1) do m6 hinh méi thich nghi
v6inudce rirdc nén hiéu sudt xt ly tdng nito khong cao,
dat 55% (Hinh 4) vé6i tdng nito 1350 mg/ 1 va ndng do
NO; ™ -NvaNO3~ -Nsinh ra trong m6 hinh cao, dat
109 mg NO, ™ -N/1 va 65 mg NO3 ™~ -N/ 1 (Hinh 5).
Tu ngay 16 (mé 4) khi mé hinh hoat dong n dinh,
hiéu sudt xt ly tdng nito 3 mé cudi déu dat trén 92%
(hinh 4) véi tdng nito ti 30 - 240 mg/ 1. Néng do
NO; ™ -NvaNO3~ -N gidm xudng con 4 mg NO, ™~
-N/1va 11 mgNO3~ -N/I (mé 4) va khong phat hién
6 meé5vao6.

Hoat dong chuyén héa nito trong mé hinh dién ra
manh mé & ngay ddu tién véi téc d6 chuyén hoa nito
ctia mbi mé tit 130 — 350 g/m>.ngay sau d6 giam din
theo thoi gian, dén ngay cudi téc do chuyén hoa nito
con 44 - 80 g/m3.ngay (Hinh 4).
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Hinh 4:

Hoat tinh bun Anammox ldy ti bun lo liing trong
mo6 hinh CANON-SBR ¢6 kha ning chuyén héa 0,24
g NH, 1 -N/gVSS.ngay va 0,22 gNO, ~ -N/gVSS.ngay.
Hoat tinh AOB ¢ khé néng chuyén h6a 0,69 g NO, ™~
-N/gVSS.ngay va 0,31 g NO3 ™~ -N/gVSS.ngay.

Bang 4 cho thdy hiéu suft xt ly t6ng nito trong nghién
ctiu nay c6 két qua tuong duong véi Third va cong sy
(2001) stt dung nudc thai nhén tao, nhung téc d6 khtt
TN lai cao hon lai cao hon?®. Trong khi d6 néu so
sanh v6i nghién ctiu ctia Vy va cdng su (2018) thuc
hién trén nudc thai chan nudi qua xt ly ki khi, t6c do
khti nito trung binh ctia nghién cdu trén nudc ri cit
thdp hon?2. Diéu nay c6 thé 1a do nuéc ri ¢6 nhiéu
thanh phan khdac gay tc ché t6c d6 phan ting cua vi
khuéin AOB va Anammox nhu ham lugng mudi cao va

ammonia cao hon nhiéu so v4i nudc thai chin nudi.

—e— Toc do khw nito

Hiéu suat va téc d6 khir nito trong giai doan x{ ly nudc ri rac.

Hinh 5 cho thdy ham lugng NH; " -N 6 mé 5 va 6 lan
lugt 1a 123 mg/l va 34 mg/l, trong khi d6 ham lugng
NO; ™ - NvaNO3™ - N duéi ngudng phat hién. Nhu
vay, nong do TN dong ra § mé 6 dat cot B1, QCVN
25:2009/BTNMT (BTNMT, 2019) (TN < 60 mg/l),
quy chudn xi thai cho nuéc i bai chén 14p>. Hiéu
sudt xtt ly ctia téng nito & mé thi 5 va 6 lan lugt 1a
96% va 99% & tai trong 0,4 kgN/m>.ngay. Viéc ting
hiéu sudt xt ly & cdc mé cubi cé thé do lugng sinh
khdi Anammox va AOB phat trién nhanh trén gia thé.
Véi lugng sinh khéi ting, moé hinh CANON-SBR ¢6
thé ting tai 1én cao hon trong 0,4 kgN/m?>.ngay hoic
giam thoi gian luu nude dudi 7 ngay. Nhu nghién ctiu
ctia Slieker (2003) st dung b€ CANON vdéi nudce thai
nhén tao dat hiéu suit 42% & tai trong nito 1én dén 3,7

26

kgN/m3.ngay?°. Tuy nhién do gi¢i han thdi gian, thi

nghiém nay da két thic § mé 6.
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Hinh 5: Ndng d6 cac thanh phan nito trong giai doan xt ly nuéc ri rac.

Bang 4: So sanh hiéu sudt xt ly nito va téc dé khii téng nito trung binh véi cac nghién ciru khac

Déu vao Bé phan Tai trong
ung nito(kgN/m? .ngay)
Nudc ri rdc ci Nghién ctiu 0,4
nay
Nudc thai CANON- 0,13
nhén tao SBR
Nudc thdi chan  CANON- 3,70
nudi CSTR

Hiéu suit Toc do khi Tai liéu tham
(%) TN(ng/m3 .ngay) khao
93 -99 0,39
92 0,12 2
88 3,26 22

Noéng do NO3~ -N dong ra ¢ mé cudi khong phat
hién. Nhu vy, lugng nitrat hinh thanh tit qud trinh
Anammox (0,13 mgNO3 ™~ -N sinh ra tif 1 mg NH, ™"
-N biloai bd) da dugc vi khudn khi nitrat cing ton tai
trong m6 hinh CANON-SBR chuyén hoa nitrat thanh
khi nito.

Hinh 6 cho théy su thay d6i COD theo thdi gian van
hanh. Hiéu sudt xt ly COD (Hinh 6) ctia m6 hinh
dat ti 40 - 46% vdi gia tri COD d4u ra ti 180 - 210
mg/l, diéu nay chira c6 sy hién dién ctia vi khuén kht
nitrat tiéu thu COD va nitrat. Do nudc thai cip vao 1a
nudc ri réc cti, nén thanh phin COD chu yéu la COD
kho (slowly biodegradable COD) hodc khong phan huy
sinh hoc (non-biodegradable COD).

Kich thuéc hat biin cia CANON-SBR

Trong m6 hinh bun hat Anammox ¢é mau d6 thim
hoéc ndu do, hinh dang khong ¢6 dinh, khong c6 mét
kich thudc nhit dinh (Hinh 7). C4u truc hat dic chic
khéc v6i két cdu béng bun. Hinh 8 cho thdy bun
hat Anammox c6 hinh bau duc, bé mat gé ghé. Kich
thudc buin hat Anammox trong khodang tit 5 - 800 pm,
trong d6 s6 hat c6 kich thuéc < 20 pum chiém 12%, tii
20 - 200 pum chiém khodng 73% va hat c6 kich 200 -
800 pm chiém 15% (Hinh 9). Hat c¢ kich thuéc 16n
hon 200 pm chi chiém 15 % vé s6 lugng, day la mot ty
1é kha thap so v6i cac hat kich thude nho hon. C6 thé
do ché d¢ thuy luc 1a khudy trén hoan toan, nén viéc
tao ra cac hat 16n khoé hinh thanh. Kich thudc trung
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binh hat bun la 97,57 um. Kich thuéc trung vila 52,79
um. D9 léch chuén 1a 119,26 pm.

KET LUAN

Nghién ctiu da xac dinh DO tti 0,05 - 0,2 mg/l va pH
ti 7,5 - 7,6 la phtt hgp cho qua trinh nitrit hoa ban
phén. Hiéu suit xt ly téng nite d6i véi nudc ri réc ca
loai bo 83% t6ng nito va trén 40% COD dugc xti ly &
thoi gian phan tng 119 gid, tuong Ging vdi tai trong tai
trong 0,4 kgN/m>.ngay. Bun hat Anammox da phét
trién sau 20 ngay van hanh va hat c6 kich thudce 20 -
200 um chiém da so6.

DANH MUC TU VIET TAT

Anammox: Anaerobic Ammonium Oxidation (Oxy
héa ammonium ki khi)

AOB: Ammonium Oxidation Bacteria (Vi khudn oxy
héa ammonium thanh nitrit)

BTNMT: B6 Tai nguyén va Mdi tridng

CANON: Completely Autotrophic Nitrogen Removal
Over Nitrite (Qua trinh kht nitrogen tu duéng hoan
toan dya trén nitrit)

COD: Chemical Oxygen Demand (Nhu cdu oxy hoa
hoc)

CSTR: continuous stirred tank reactor (B€ phan ting
x40 tron dong chay lién tuc)

DO: Dissolve Oxygen (Oxy hoa tan)

MLSS: Mixed Liquor Suspended Solids (Nong d¢ chét
rén lo lting hoa tan)
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Hinh 6: Néng dd va hiéu suat xi ly COD trong giai doan x ly nudc ri rac.

Hinh 7: Bun hat Anammox quan sat bing mét thuong.

Hinh 8: Bun hat Anammox chup bang may SEM.
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Hinh 9: Dé thi phan bé kich thudc hat do bang may do HORIBA. Ghi chu: q%: phdn trdm phdn bé hat theo kich
thudc
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MLVSS: Mixed Liquor Volatile Suspended Solid
(Néng d6 cht ran lo lting bay hoi)

nbCOD: non-biodegradable Chemical Oxygen De-
mand (Nhu ciu oxy héa hoc khéng phéan hiy sinh
hoc)

NH; " -N: Ammonium Nitrogen (Ammoni tinh theo
nitg)

NO, ™ -N: Nitrite Nitrogen (Nitrit tinh theo nito)
NO3™ -N: Nitrate Nitrogen (Nitrat tinh theo nito)
NOB: Nitrite Oxidation Bacteria (Vi khudn oxy héa
nitrit)

OLAND: Oxygen - Limited Autotrophic Nitrification
- Denitrification (Qua trinh nitrit hoa, kht nitrit tu
dudng trong diéu kién giéi han oxy)

SBR: Sequencing Batch Reactor (B€ phan ting luan
phién theo mé)

SNAD: Single Stage Nitrogen Removal using Anam-
mox, Partial Nitritation and Denitrification (Qud
trinh loai bd nito két hgp nitrat héa ban phan -
Anammox va khti nitrat trong cting mot bé phan ting)
SNAP: Single Stage Nitrogen Removal using Anam-
mox and Partial Nitritation (Qud trinh loai bo nitc
két hop nitrat hda ban phan - Anammox trong cling
mot bé phan ting)

TN: Total nitrogen (TOng nito)

TSS: Total Suspended Solid (Tong chét rén lo liing)
VSS: Volatile Suspended Solid (Chét ran lo liing bay
hoi)
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ABSTRACT

CANON (Completely Autotrophic Nitrogen-removal Over Nitrite) is the process combined Partial
Nitritation and Anammox in a single reactor to remove ammonium from wastewater. This study
used a lab-scale SBR Sequencing Bach Reactor for CANON process (CANON-SBR) to treat ammo-
nium from old municipal solid waste landfill leachate. The reactor was run at two phases: (i) In
adaptation phase, the synthetic wastewater containing 139 & 9 mg/I as NH4"-N was fed into the
reactor, and (i) In operation phase, the reactor was fed with leachate taken from the Go Cat mu-
nicipal lanfill which was closed since 2007. The reactor was run at ammonium loading rate of 0.2
kgN/m?3.day and HRT of 0.6 day in the adaptation phase. pH and DO values in the reactor were
controled in the ranges of 7.4 — 7.6 and 0.1 — 0.2 mg/|, respectively. After 15 days of adaptation,
total nitrogen removal of 72% was obtained. Then, the leachate containing 3,000 mg/I NHs"-N
and 100 mg/I TSS was fed into the SBR.

DO and pH were the key operation parameters for CANON process control. CANON-SBR obtained
stable treatment efficiciency at DO ranging from 0.05-0.2 mg/| and pH values of 7.5 - 7.6. The ob-
tained TN and COD removals were above 93% and 40%, respectively, when SBR was run at nitrogen
loading rate of 0,4 kgN/m?3.day and HRT of 7.43 day. TN concentration of the final batch was 34 mg/!
that is met with column B1 QCVN 25:2009/BTNMT (TN< 60 mg/l), while nitrite and nitrate were not
detected in the supernatant. This shows that co-existence of denitrifiers which consume nitrate
produced from Anammox was available in biomass of the reactor. Numerous Anammox granules
in dark red color happened after 20 days of running with leachate. Size of Anammox granules
ranged from 5 - 800 um, among that 73% of granule with size of 20 - 200 um. The average granule
diameter was 97.57 um.

Key words: old landfill leachate, Anammox, CANON process, ammonium, partial nitritation
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