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Nitrous Oxide Emission During Denitrification for Activated Sludge Acclimated

with Methanol as the Organic Carbon

ZHAI Xiao-feng' , JIANG Cheng-ai', WU Guang-xue>, GUAN Yun-tao’
(1. College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China; 2. Graduate
School at Shenzhen, Tsinghua University, Shenzhen 518055, China)

Abstract: Denitrification of wastewater is one of the important sources of nitrous oxide (N,0). In this study, denitrifies were
acclimated in a sequencing batch reactor with methanol and nitrate (NO; -N) as the electron donor and acceptor, respectively. N,O
emission during denitrification was examined both in typical cycles and in batch experiments under conditions of different electron
acceptors, carbon/nitrogen (C/N) ratios and initial nitrite (NO, -N) concentrations. With methanol as the organic carbon, the N,0
emission was high with NO, -N as the electron acceptor and the N, O emission was low with NO; -N as the electron acceptor. The C/N
ratios affected the emission of N, O by affecting activities of denitrifiers, and both the activity of denitrifiers and the emission of N,0O
decreased with decreasing C/N ratios. The N,O emission increased with increasing initial NO, -N concentrations, and a certain range
of NO, -N concentrations enhanced the activity of denitrifiers. The N,O emission could be correlated very well with initial NO, -N
concentrations.

Key words : nitrous oxide(N,0) ; greenhouse gas; denitrification; C/N ratios; nitrite
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Fig. 1 Dynamics of carbon and different forms of

nitrogen within a typical SBR cycle
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Fig. 2 Dynamics of carbon and nitrogen under conditions with nitrate or nitrite as the electron acceptor
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Table 1  Comparison of denitrification parameters with different electron acceptors
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NO; -N 65.97 66.23 0. 996 0. 09 0. 087 0. 06
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Table 2 Comparison of denitrification parameters with different C/N ratios
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0.375 39. 54 44.81 29. 87 0. 032 0.022 0.043
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Table 3~ Comparison of denitrification parameters with different initial nitrite concentrations

WILENO, -NFi I/ mg- 1.~

By}

H 0 5 10 20 40
FP B R /mg - (g-h) =1 42.87 45.98 49.78 53.13 63.19
W AL #E /mg- (g-h) ! 45.15 46. 04 51.73 61.19 68.73

N,O0-N/NO; -N/% 0.076 0.10 0.12 0.42 2.57
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