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N,O Emission and Control in Shortcut Nitrification and Denitrification and

Simultaneous Nitrification and Denitrification Biological Nitrogen Removal Systems

ZHANG Jing-rong WANG Shu-ying SHANG Hui-lai PENG Yong-zhen
Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering Beijing University of Technology Beijing
100124 China

Abstract SBR reactors were used to investigate the N, O emission in shortcut nitrification and simultaneous nitrification and denitrification

SND . Shortcut nitrification with nitrosation rate above 90% was realized by real-time control strategy. The N, O emission and variation of
nitrosation rate were investigated under 4 DO levels 0.5 1.0 1.5 2.0 mg/L . The results turned out that the optimal DO to maintain high
nitrosation rate and minimum N, O emission was 1.5 mg/L and the N, O emission was 0.06 g per ammonium removed. The SBR filled with
carbon fiber performed under low DO and pulse feeding. The SND rate was over 79% during the experiment. The N, O emission was studied
under DO 0.2 0.4 1.0 and 1.5 mg/L. It tuned out that the optimal DO was 1.0 mg/L and the N, O emission was 0.021g per ammonium
removed. Compared to the shortcut nitrification the N, O emission of SND was 1/3 of the short-cut nitrification under optimal DO.
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Table 1  Characteristics of domestic wastewater
TOC/mg L' 19.07 ~72.47 41.46
COD/mg L~! 84 ~ 266 176.4
NH; -N/mg L~! 32.33~69.22 50.78
NO; -N/mg L~! 0~1.39 0.46
NO; -N/ mg L~! 0~0.82 0.14
TN/ mg L~! 55.60 ~ 100.62 69.32
C/N 2.80~3.60 3.20
pH 7.23 ~8.00 7.44
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Fig.1 Schematic diagram of experimental system

ORP . COD NH, -N NO; -N

NO; -N
.TOC TN multi N/C3100 TOC.TN
1.3.2 N,0
N,O Agilent 6890N
HP-Plot/ 30 m x 0.53

mm X 25 pm 110°C

180°C ECD 300°C.

N, O
0.5 mL
1000 mg L™'  HeCl,
N, 0.5h
N,O0 . N,0
N, O

Kimochi ’
2
2.1

9
pH DO
NH, -N
NO; -N  NO; -N
Co, NH, -N
DO
CO, pH
NH, -N NO; -N  NO;j -N
271 min NH, -N NO; -N



3626 30
) DO pH NO, -N
“ Do - "
NO, -N NO; -N. DO pH 4
NO; -N
A pH DO “ DO no "
“ DO "o " 90% .
8~94d
NO; -N
= No N X 100% 2 NOB AOB
90% NO, -N
pH 30 mg/L NO; -N 2 mg/L
:L 50 L S VA
&
3
CZD a
‘ZI
CZD 0 100 200 300 400 0 100 200 300 400
i [ /min i ) /min
2 NH; -N NO; -N NO; -N pH DO
Fig.2 Variation of NH;f -N NO; -N NOj -N and pH DO during a typical cycle of shortcut nitrification
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Fig.6 N, O emission under different DO levels of SND
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100% Table 2 N, O emission under different DO levels of
79 % 0.4 mg/ L 720 shortcut nitrification and SND
min 6 mg/L
NZO /mg L™t N,O /e /mg L-! N, O /g
0.5 0.09 0.2 0.005
1.0 0.11 0.4 0.025
N,O 1.5 0.06 1.0 0.021
2.0 0.04 1.5 0.026
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