Fa2EE5H Tolkk 4k 2 Vol.42 No.5
2022 4 5 A Industrial Water Treatment May,2022

DOI:10.19965/j.cnki.iwt.2021-0801

TE IR Coe IR 55 )
bR (OSID)

1§ 8 B & 58 R RS 1 IR A AL AT T HE T 5

FRERRZ 12 3K BF L2 FNAREE L2 & mMh 12,
Mo 12 3] R L2 Rk 12
WHATHEREETRRAFEBEARAEELLEE, T T A% 116023;
QAEBHFEARFBEERLEXRFEFRK, T T AE 116023)

[FEE] 7 YT BOR K A P I 2 A v e U AN 2 B TRD L, R 22408 30 4t =X B2 b7 2% (MCSBR) #3713 T
VB A A AN 2 77 15 U8 I = O ) 20 SRR S A R Ak T2 FE B AR T IR B A W IR R R I 8 AR e Ak A R A b
RORM SR, IE o3BT AR S5 08 18] AL R AL SO AL B T AT M o SR S 0 25 SR 3R ) e 4 4B Be , N O, —N JC b 35
TR A AR R R, HIEU A NO, -N LS LW MCSBR P & A4 T W5 AR AL S i Ak o Bl TR ARG, &
AT R LA TR AT 38 2 T Fea 3 (AR & 7R R 20 A b TE M LR A0 T H RO AR V& 1 ORIE T Rl b T 50 0 s i &
AT (NOB) 32 4r NO, =N (L3 o DA, o 3 a2 00 )7 235 2R 2% B 00 20 1 5 B2 20 A e 2 W B v, 32 A1 VR 3 il ARLRT 35878
HI, IR ATl i R il 18 5 NOB 52 4 NO, N, R i il NOB A4 K 2 r 17 HY .

(RG] T BURK R s 2850 AW IR s 15 8

[FE4ZES] X703.1 [XCERFRIZAD] A [XEHS ] 1005-829X(2022)05-0083-06
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Abstract: In order to solve carbon source shortage for the treatment of municipal wastewater, a mainstream simulta-
neous nitration and denitrification process was developed in a multi-cycle sequential batch reactor(MCSBR) with
integrated biofilm and suspended sludge. The effect of temperature on nitration and denitrification of biofilm and/or
suspended sludge was detailly investigated for the feasibility analysis of mainstream simultaneous nitration and deni-
trification process under low temperature. Cycle studies demonstrated that nitrite with little nitrate did not signifi-
cantly increase, but total nitrogen significantly decreased in aerobic stage, indicating simultaneous nitration and de-
nitrification taking place in MCSBR. Batch tests showed that both rates of ammonia oxidation and denitrification de-
creased with decreasing temperature, but nitration rate was slowed down more than denitrification rate , especially in
the integrated biofilm and suspended sludge, which gave denitrifiers the competitive advantage in NO, =N over ni-
trite oxidizing bacteria(NOB). Moreover, high-throughput sequencing data showed that N-removal bacteria mainly
distributed in biofilm and were relatively less affected by low temperature. As such, it was feasible to suppress NOB
using nitrite competition between NOB and denitrifiers under low temperature.
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Fig. 1 Schematic diagram of MCSBR
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Table 1 Water quality conditions of batch tests
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Table 2 The operation of MCSBR at different temperature
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Fig. 2 Concentration profiles of nitrogen in one A/O cycle
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Fig. 3 Volume loading rate of denitrification at
different temperature
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Fig. 4 Ammonium oxidation rates at different temperature

H1 I 4 0] A, AN TR] A R Y 2 R Al R Y 32 AR

E1 1 ISR 1 D2 5 7/ T A e W B Y 2 STy N L

TR IF TG U, KW MCSBRIE A5 R R4 h &AL

B BT B AR A I rh AT o SR BRI

JeSRT 2970 3 d, HAEA iz 47 AR HEDE , (645 & 77
TG , AOB XE LU 4K

T HEAS [l 1A 2R SR A I P A2 R

Xt A B HEAT T b A5 R LI S

8

IS
op Al

A
= Eirisie
A W B TS TR

L =)}
T

AT /(g L h )
ro

Bs5 Sf{FRAamBEEENTLFER
Fig. 5 Volume loading rate of ammonium
oxidation at different temperature
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Fig. 6  Nitrite accumulation at different temperature
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Fig. 7 Microbial composition of MCSBR
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