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Abstract; The moving bed biofilm reactor (MBBR) process was applied to enhance nitrification of
the wastewater treatment plant in the cold region aiming to solve the problem that the effluent ammonia
nitrogen was not up to the standard in winter. By testing the nitrification rate of the sludge in the summer
(20 °C) and winter (8 “C) before reconstruction, it was found that the main reason for the effluent
ammonia nitrogen not up to the standard was the short sludge retention time, followed by the influence of
temperature on the activity of nitrification bacteria. The problem was solved through upgrading and
reconstructing the wastewater treatment plant by MBBR. At 6 —8 °C, the effluent ammonia nitrogen was
always less than 5 mg/L. with an average value of 1.51 mg/L, and the removal rate reached 94.2% ,

indicating that the system had good low temperature resistance. The nitrification rate of the suspended
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carriers in the summer (20 °C ) and winter (8 °C) after reconstruction was tested, and it was found that

the effect of temperature on the nitrification rate of suspended carrier was significantly lower than that of

activated sludge. After reconstruction, the relative abundance of nitrifying bacteria in activated sludge in

winter was still less than 1. 0% , but the relative abundance of Nitrosomonas and Nitrospira on the

suspended carriers reached 7. 64% and 1. 97% respectively, and the relative abundance of nitrifying

bacteria accounted for 9.61% . The suspended carriers could maintain a certain number of nitrifying

bacteria during low temperature period, thus enhancing the ammonia nitrogen removal in winter.
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Fig. 1 Test results of nitrification rate of activated sludge
under different conditions
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Fig.2 Relative abundance of nitrifying bacteria in sludge
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Fig.3 Removal effect of ammonia nitrogen in biochemical

tank in winter after reconstruction
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Fig.4  Test results of nitrification rate of suspension carrier

under different conditions
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