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Cultivation Process of AOB-Anammox Granular
Sludge Under Micro-aerobic Condition

GAO Da-wen'”, DOU Yuan'?, WANG Xiao-long'*

(1. College of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China;
2. State Key Laboratory of Urban Water Resources and Environment, Harbin 150090, China)

Abstract: An expanded granular sludge bed ( EGSB) reactor seeded with the mixture of flocculent
nitrification sludge and anaerobic ammonium oxidation ( Anammox ) granular was started up to cultivate
the ammonium oxidizing bacteria ( AOB)-Anammox granular sludge under micro-aerobic condition. The
mature AOB-Anammox granular sludge was successfully formed after performing of the EGSB reactor for
58 days in terms of the high ammonia-nitrogen concentration and inorganic influent. Under the
circumstance of synthetic domestic sewage, the performance of the sludge was testified and proven to be
stable. The maximum removal rate of NH, -N and total nitrogen ( TN) reached 92.3% and 71.2% ,
respectively, along with the average nitrogen loading removal ( NLR) reaching 1.237 kg+N/(m’-d).
Results of SEM and FISH analysis show that the AOB-Anammox granular sludge is mainly structured by
two types of microflora. More specifically, AOB are configured on the surface of the sludge intensively
while Anammox bacteria are homogeneously distributed inside the granular.

Key words: autotrophic nitrogen removal; anaerobic ammonium oxidation ( Anammox ) ; micro-aerobic

condition; expanded granular sludge bed (EGSB)
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Fig. 1 Reactor system
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1.4 REHZE
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Fig.2 Treatment effect of the EGSB reactor

iR, 7K p(NH, -N) 4 210 mg/L, 1 2%
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[7] , Anammox B J& — Pl ™ ¥ i) K S8 B, 7€ 0. 5% ~
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p(NO, -N) BB B F %, 547 25 36 K}, K
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Fig.3 Removal rate of NH, -N and TN



%10 #

BRIC, %5 WA T B 3% AOB-Anammox FURLI5 I 1465

2.1.2 g A SRR AR
AOB-Anammox [ FEILA SV SRR AT
NH, +0. 850,—0. 11NO; +0. 43N, +
0.14H* +1.43H,0
TETCHLE B K GRS, 220 PR B Al Ak
SEU TN #5158 WHE K F TN 9722465 Anammox
YRR A2 1 N, YA AE T Al L A ) FR A
R KBRS A SIHFE AN E R 0. 86, Ak
MR +h Z M L PR A AW AE A 0. 11, i+ E
ATN/ANH, ,ANO; /ANH, BY%U{E, AT DL 45 )
JINE A 2 TR AL G &
WKL 75 U8 55 77 of o ATN/ANH, | ANO; /
ANH," By HLA 56 R AR A 4 TR,

A ATN/ANH; v ANO;/ANH}*

A
A 0A86

A, A

§
4

—
fen]

A

oo
B
%

/ANH

AAA

A A AA AAAA

3

ANO

+
4

e 2 2 2

ATN/AN
o [\ BN @)}
'3
FToe
B>
%
<
<
<
<
<
<

3b 4IO 50 60
t/d

o]
—_
o]
[\
=]

&4 RigEd R ATN/ANH, (ANO; /ANH, 754k
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Fig.5 SEM images of AOB-Anammox granular sludge in different periods
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Fig.6 FISH images of AOB-Anammox granular sludge in different periods
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Fig. 8 Stoichiometric ratio of AOB-Anammox granular

sludge in autotrophic nitrogen removal
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