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Performance and Process Kinetics of Pilot-Scale ANAMMOX Bioreactor Under

Different Water Temperatures

TANG Chong-jian', ZHENG Ping', ZHANG Ji-qiang', CHEN Jian-wei' , DING Shuang', ZHOU Shang-xing’,
DING Ge-sheng’

(1. Department of Environmental Engineering, Zhejiang University, Hangzhou 310029, China; 2. Zhejiang Mifeng Group Ltd. , Yiwu
322002, China)

Abstract : Performance and process biokinetics of the upflow pilot-scale anaerobic ammonium oxidation ( ANAMMOX ) reactor were
investigated at ambient temperature. The results of substrate testing showed that the pilot-scale ANAMMOX reactor operated stably
when the influent nitrite concentration reached (380.4 +18.3) mg-L ™' ; while the nitrite inhibition occurred when its concentration
arrived at (480.5 +21.9) mg-L™'. The results of shortening of hydraulic retention time ( HRT) showed that the HRT could be
shortened to 3.43 h, and the nitrogen removal rate was as high as 3.45 kg-(m’-d) ~'. Temperature was found to affect the
performance of the ANAMMOX reactor significantly during long-term operation. The modified Stover-Kincannon model was applied to
model the non-inhibition performance of the pilot-scale reactor under different temperature ranges. Good fitting results were obtained.
The process biokinetic parameters and effluent substrate concentration prediction equations as well as the substrate removal efficiency
prediction equations obtained in different temperature ranges are helpful to the stable operation of the pilot-scale ANAMMOX
bioreactor.
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Fig.1 Schematic diagram of pilot-scale ANAMMOX reactor system
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Fig.2 Performance of the pilot-scale ANAMMOX

reactor during Phase |
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Fig.3 Performance of the pilot-scale reactor during Phase II
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Fig.4 Performance of the pilot-scale ANAMMOX reactor

during the one year operation
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Fig.5 Fitting curve for modified Stover-Kincannon

model under different water temperature
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Table 1 Process kinetic characteristics of the pilot-scale ANAMMOX reactor under different temperature
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