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Construction and Demtrlficatlon Performance of A2/ 0 Based on ‘Partlal

Nitrification Coupled with an ANAMMOX System V' %
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Abstract; To resolve the issue of existing mumclpdl w'jlstewater treatment plants (WWTPs) in China with an insufficient mﬂuent

o

L},Dapg yong JIN Peng- kang

carboﬂp source a’ bench-scale A>/0 process based jon partlal nitrification coupled’ with ANAMMOX _was constructed by controlling
aeration pdl‘tlthn gatio, digsolved oxygen (DO) concentration, an(-}’ sludge retention time (SRT). In this study, the nitrogen removal
performance, nitrogen| removal pathway, and microbial wmmunlty structure of the system under different conditions were investigated.
The results showed that the system had excellent nitrogen removal efficiency at low-C/N influent (C/N =5). The A>/O reactor had
experienoed the co-culture stage (Phase 1), screening stage (Phase 2-3), and enrichment stage ( Phase 4) successively during the
140-day experiment, and the nitrogen removal pathway changed from nitrification and denitrification to partial nitrification coupled
ANAMMOX in the end. The optimal removal efficiencies of 97. 69% for NH, -N and 87. 83% for TN were obtained in the enrichment
stage (Phase 4) , and the effluent concentration of NH," -N and TN were 1. 20 mg-L™'and 7. 03 mg-L~", respectively. Illumina MiSeq
sequencing results showed that the enrichment of AOB including Nitrosomonas and Nitrosospira and the elimination of NOB including
Nitrospira, Nitrococcus, and Nitrobacter were the main causes of achieving partial nitrification in the system. The enrichment of AnAOB
including Candidatus Kuenenia and Candidatus Jeitenia was the key point for the occurrence of ANAMMOX in the system, and thus,
played an important role in the achievement of advanced nitrogen removal.

Key words: A>/O process; partial nitrification ANAMMOX; nitrogen removal pathway; nitrogen removal performance; microbial

community structure
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Table 1  Reactor operating condition control parameters
Bt KE/d A%/0 S IX Hf D 148, DO/mg-L"! SRT/d MLSS/mg-L " HRT/h
I 1~30 2:2:4 2.0~3.0 25 3742 +300 15
I 31 ~60 2:3:3 2.0~3.0 25 3659 +300 15
I 61 ~90 2:3:3 0.3~0.7 15 3576 +500 15
v 91 ~140 4:4 0.3~0.7 15 3240 +300 15
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1.2 3 K S dmis e

SN g B E K A5 7K, HABE 7 : CH; COONa
H0.32 g-L-' NH,Cl 4 0. 191 g-L™" K,HPO,
0.026 g-L™" .CaCl, 7 0.027 g-L~" ,MgSO, - HO N

3.

0.225 ¢-L7' B ICE NIREEW ", W EN

1 mL-L~" #E7K KB AL 2 Bz . SN A9
PETS PRI P4 75 K A B ) A S 1 3 PR T
Ve, 5o 448 T8 i i3 M, 280 7% 22 20 d A9 85
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F2 HKKRER/ mg- L'
Table 2 Influent characteristics/mg-L ™!
WH  pH  COD TN  NHS-N NOj-N NO;-N

FHE 7.64 253.26  53.82 52.35 0.97 0.74

1.3 REFE AR K e Iy ik
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H— VR RE I NH, -N ¥ B AR 31 28 t(z 1)¢+%
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SNOR | 5, 7i<ﬂﬁ 34 2L BYBEAR AL B %ﬂ M
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1 A LA 8 A 25 I g A B v
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ERARAER R T, RIEAX () I IRAZA
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1.4 FEtmtE
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WA ER R BT EA N
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Pl 2 A A T 3R LT i R 6 S AL R A TR
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Ve mg-L™" 5¢ AL SN ] . :
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2 HR5ITE

2.1 FIG4m RBRbEREA ST
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3 . HIE 3 (a) ATLAE ), 45 B BeNH, -N 971
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97. 69%, 4% [ BE i K NH," -N A 24 e B 24 E 35 /2 —
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Fig. 2 Balance of nitrogen pollutants in the reaction zone
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Fig. 6 Venn diagram of the bacteria at the genus level
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Fig. 7 Community structure of 7 functional bacteria

at the genus level
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Fig. 8 Schematic diagram of system mechanism
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