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Effect of Temperature on Pollutant Removal and Nitrous Oxide Emission of

Wastewater Nitrogen Removal System
ZHANG Ting-ting' , ZHANG Jian' ,YANG Fang’, XIE Hui-jun’, HU Zhen', LI Yi-ran'

(1. School of Environmental Science and Engineering, Shandong University, Ji'nan 250100, China; 2. Weishan Environmental
Protection Agency, Jining 277600, China; 3. Environmental Research Center, Shandong University, Ji’nan 250100, China)

Abstract : Biological nitrogen removal system is a significant source of nitrous oxide (N,0). The effect of temperature (10,20,25,30,
35°C) on the pollutant removal efficiencies and N, O emission characteristics of lab-scale A/O SBRs wastewater treatment process was
evaluated. Results showed that temperature have no significant effect on the removal of COD while have a significant effect on the
removal of nitrogen. During a certain range, as the temperature increasing the nitrogen removal rate increased. The nitrogen removal
increased with the increase of temperature when it was below 25°C and decreased with the increase of temperature when it was above
25°C. Significant impact of temperature on the N,O emission was also observed. N,O emission decreased with the increase of
temperature (N,O emission: 530. 1, 260. 8, 218.3, 104.7, 57.7 p.g-g" ). For a lab-scale A/O SBRs treating wastewater, most of
the N,O was produced during the aerobic phase, while no significant N,O emission can be detected during the oxide phase.

Key words : temperature ; nitrous oxide; biological nitrogen removal; nitrification and denitrification; anoxic-oxic sequencing batch

reactors (A/0O SBRs)
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Fig. 1 Schematic diagram of the experimental system
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Fig. 2 Pollutant removal performances of the A/O

SBRs under different temperature
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Fig. 3 Time profiles of NH," -N concentration in a

typical cycle of A/O SBRs under different temperature
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Fig. 4 Rate of NH, -N oxidation in a
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Fig. 6 Time profile of dissolved N,0 concentration and
N, O emission rate through a typical cycle

of SBR under different temperature
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Table 2 N, O emission quantities per cycle of SBR
under different temperature

R/ C 15 20 25 30 35

N,O Bt /pg-g~' 530.1 260.8 218.3 104.7 57.5
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] (BTS2 A ] B9 FR B, T R T
FGEN N,0 iR R K 5(a) ], FECKE N,0
BEWRIBE H 2R 58, 3 0 N, O HRETR.

3 it

(1) JEEEXT COD My R BRTC 25 m X A &
()2 B A BH S 2. ZENR R 25°C B U B R 1T
1K 98. 3% , MAEHRE N 10°C B 224 RUH 33% .

(2) IREEXT N,O WY B A HELE M. N,0 1Y
PR eI AU B, SRR B RO I . B 5 L 1
FHiEr N, O BB P, 32 i T T X A Ak S g
FIBAS A RN S A~ 3 BB AT T 25 .

(3) FEMREE A 25°C B r] 3k B AR X 5 22 B F AL
N,O BT, COD ZBRFTIL 92. 16% , SR F R
A3k 54.17% , B35 Je A 0 N,O i BTl R
218.3 pg-g .
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