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Abstract; The denitrification performance of the CANON sludge domesticated by sewage without
organic carbon source was investigated, and the anaerobic ammonium oxidation (ANAMMOX) activity,
nitrite oxidation activity, denitrification activity and autotrophic denitrification activity tests of the CANON
sludge were carried out, respectively, to understand the denitrification performance of a CANON process
without organic carbon source. The denitrification rate of ANAMMOX in the high-efficiency section was
0.21 g/(gVSS - d), and the denitrification rate of NOB in CANON sludge was only 0.012 5 ¢/(gVSS -
d), indicating that the CANON sludge had good denitrification and partial nitrification performances.

When methanol was added as the carbon source, the denitrification performance was bad in a short
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period, and the denitrification rate was 5.28 x 10 > g/ (gVSS - d) and only 2. 5% of the ANAMMOX.
The CANON sludge activity tests showed that the nitrogen removal rate was as high as 0.58 g/ (gVSS -

d) and 2.75 times that of the ANAMMOX at the beginning of the reaction before the dissolved oxygen
(DO) inhibited the ANAMMOX bacteria. However, when the DO was too high, the denitrification rate of
the CANON process decreased rapidly due to the inhibition of the ANAMMOX bacteria. The high-
throughput sequencing results showed that the relative abundances of ANAMMOX bacteria, AOB, NOB,

and denitrifying bacteria in the reactor were 19.87% , 6.84% , 0.05% , and 0.23% , respectively.
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Fig. 1  Schematic diagram of experimental apparatus
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Fig.2  Nitrogen removal of CANON reactor during stable
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Fig.3 Variations of indicators during ANAMMOX activity test
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Fig.4  Variations of nitrogen in nitrite oxidation activity test
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Fig.5 Variations of each index in denitrification activity test
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Fig.6 Variations of each index in CANON sludge activity
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Fig.7 Relative abundance of dominant bacteria in CANON

sludge
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Tab.2 Relative abundance of nitrogen removal bacteria at

genus level %
e EVieS CANON
Candidatus Kuenenia 19. 66
ANAMMOX

Candidatus Brocadia 0.21
JEA Acinetobacter 0.23
AOB Nitrosomonas 6.84
Nitrospira 0.04

NOB
Nitrobacter 0.01

mFE 2 fr~, ANAMMOX # H ) Candidatus
Kuenenia [ )&+ J% 8 19. 66% , 1£ K 4% H o5 5 40
P i RIS, KB A S A D B Candidatus
Brocadia T8 )& ,(TES A i Fe Ry 0.21% A EFE 4R
B3 | Candidatus Brocadia 1 J& 15 15] T 16 B SR 3
v K, Candidatus Kuenenia T @& 58 2 #h 7 78 T
ANTHEKFREE R, Gonzalez-Martinez 25 )\ Ry 7645
EWEE TSR CANON T2, R A 1 f
ANAMMOX i8] 2 J8 4 00 35 12 Ffr o [ B 52 7 4 v A
D B2 Al Ak T8 1Y Acinetobacter T8 J& , 5 HL K
0.23% , 2./ Acinetobacter W J@ Jy I8 S i AL , 175
BN e N AT [ 20 A A B i Ak, 7T AR NOy - N
PE S & AT A KR o S s i AR AR TR]
Acinetobacter 15 J& n] LA i flad B b AR 19 H T i
PR BB, AE R N R R ARG pH . U6 AR
CANON S gt P I B AR B8 2 S i Ak T 2 5 i
FAbAL, SR SCRI eI — 2, BN AES BE R,
A BT AT LU i A /0 8 SO A TR Y A
K, B AN CANON 233 s, s mife
PEHAEAT s FAEZFAET W S AR A A AR R
A, TN R 79. 4% & T 2 88. 3% .
oI FHEK AR YL, SO ED  BAE 3
TR B EAE . A LK, AOB & N
Nitrosomonas , tH Xt & & &y 6. 84% , NOB J& N
Nitrospira F Nitrobacter , 535\ 5 k. 0. 04% F1 0. 01% ,
LI IZ S A N 2 IF i R 4F i #0 ) NOB i) 37 555
CANON T. 2515174 AOB, ANAMMOX 813 T R

U A AF IS e FE T R AP s R Ak . A H SORH
PEHE KL, 15 EE 0. 05% () NOB B J& 1) Jid 2808 R 2
ANAMMOX B/ 5.9% , 1fii 5 Fe b 0. 23% (g S i 4k
TR B 28 % ANAMMOX T 2. 5% ,NOB 11
TR ER AL R i T RS R e R E N A T
A R, A RS W 4R A it MBBR )3 3
CANON TZ i, &4 NOB F AL 5 1 0.30%
H NOB & PE# &, A5 T 20 ANO; - N/ATN {E {2
FRUE(E . 5 REIE A MUBR IR A 5 | AE SN 2 Y & 4
WO SOEAG TR, B 77 R B NOy = N i —25 LR %
AR T R ARCR , SCURE RS 1L

25 BT 6 TR S A MU IR A s E RUR K, LA
CANON T ZREF M5 e IR A A A feidtE R a1
FAEALTE AT B Ak R4 B A 1 2. 5% |, FE
FFAEIE A LR IR 2o 18 M L 44, TN &
R Bt — A4 (R S — T, L A P AT
e FBURE AT 5 RO Ak A 2L [ 5% 5 A TR
£, I ANAMMOX B AR K .
3 it

O  SERIFRKIEA ALY, S T
SR, 0 COD B, 5 A% 2 i Ak B 280 %
5.28 x10 " ¢/(gVSS - d) , & ANAMMOX £ 2.5% .

@ ANAMMOX 2 B i ZGH R 0. 21 g/
(gVSS - d) ,CANON T.Z s Bt R Ry 0. 58
g/ (gVSS - d) ,J5 H AR IZATH W 2. 75 fio

@ i a0 45 K, 7E CANON Faag i
Tt R, I A% ANAMMOX %, AOB NOB | J
A TR AH X 3 B 4 5 o 19. 87% | 6. 84% |
0.05% 0.23% ,
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