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Effect of Temperature on Performance of Single-stage Autotrophic
Nitrogen Removal System for Treating High Ammonia Nitrogen

Wastewater
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(Key Laboratory of the Three Gorges Reservoir Region’ s Eco — Environment < Ministry of Education > ,
Chongqing University, Chongqing 400045, China)

Abstract; The existing single-stage autotrophic nitrogen removal system is usually operated at
medium temperature (25 —35°C ), and temperature control has become the bottleneck of the application
of the technology. High ammonia nitrogen (2 000 mg/L.) wastewater was treated by a sequencing batch
biofilm reactor, and the construction method of a single-stage autotrophic biofilm nitrogen removal system
at temperatures of 30 °C and 15 °C was discussed. The effect of temperature on the nitrogen removal of
the system was explored. The results showed that the system was successfully constructed at 30 C by
gradually increasing the influent ammonia nitrogen load to 0. 50 kgN/(m’ - d) after 118 days, and the
TN removal rate reached 91.9% . On this basis, a low temperature system was successfully constructed
after 260 days when the temperature was gradually decreased to 15 C (decreased by 2.5 “C each time)
and the nitrogen load decreased to 0.25 kgN/(m’ - d), and the TN removal rate reached 87.0% . The

temperature had a significant effect on performance of the single-stage autotrophic nitrogen removal
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system. When the nitrogen load was 0. 50 kgN/(m’ - d), the average TN removal rates of the system
were 93. 1% , 91.6% , 88.0% and 81.7% at 35 °C, 30 °C, 25 °C and 20 C. However, the system

collapsed when it directly operated at 15 C.
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Fig. 2 Daily variation of effluent nitrogen compounds in

construction process of single-stage autotrophic nitrogen

removal system fed with high ammonia nitrogen wastewater
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Fig. 3 SEM pictures of microorganism on the biofilm
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