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Effect of Temperature on the Activity Kinetics of Nitrebacter

YU Xue'?, SUN Hong-wei'”" | LI Wei-wei’, (i)'r.-Guo-ping3 , MA ]uanl‘z.; CHENG Yong-zhi'?*, LU‘.X“in,;tér;)f
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Abstract A sequﬂncmg batch reactor (SBR) WS »&fsrated in this study to 1nvest{gate the effect of temperature on’the klnetlcs Qf
Nitrobacter activily amang nitrite oxidizing baclerla At the be‘glnmng of the experlmenf' the NO,. —«N concentration in thé influent was
changed to enrich Nitrebacter. Then, the sludge w1th em:gched Nitrobacter was employed to determine the variation of the specific mitrite
oxidation rate (SNiOR) during the nitrite oxidation procgss in batch tests. Metagenomics species annotation and abundance analysis
%howdd that Nitrobacter acceunted for 40. 3% of‘the total ba(tenal ‘,Populatlon The variation of SNiOR“in the nitrite oxidation process
was 1nvebt1gated tthder different NO, -N conceftrations. The effeét of temperature on the kinetics of Nitrobacter was investigated using
the Moflod ‘model. Furthermore , the kinetics model of the” effect of temperature on Nitrobacter activity was fitted for statistical analysis.
The resulltf% showed that SNiOR reached its maximum at 30°C , which was 1.31 g-(g-d) ~'. Statistical analysis showed that the Monod
equation could describe the effect of substrate concentration on Nitrobacter activity under different temperature conditions. Calculating
the temperature coefficient (@) in different temperature intervals based on the Phelps equation, showed that when the system
temperature is lower than 25°C or higher than 30°C, the reaction rate is more sensitive to temperature changes.

Key words : Nitrobacter; specific nitrite oxidation rate; kinetic; temperature coefficient; metagenome
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Fig. 1 Nitrification performance of the SBR
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