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Study on Nitrification in a Combined Biofilm Reactor at Low Temperature
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Abstract: An experimental study was carried out to investigate the nitrification performance of a novel combined airlift biofilm reactor devised
and made by our lab. The results showed that when the temperature of the reactor was maintained at 20, 15 and 10°C » the nitrification efficiency
was 98% :90% and 60% respectively with the influent COD ranging between 100 ~ 150 mg/L and TN being 65 ~ 78 mg/L.. Under the above
conditions the total nitrogen removal efficiency was 50%,30% and 20% as a result of the absence of organic carbon and low temperature. At
8°C.» nitrification efficiency increased (from 72% to 95% ) in evidence with the increasing influent alkalinity when no organic carbon was added

to the influent. When the influent alkalinity was 280 mg/Ls nitrite accumulation occurred in each zone of the reactor. The accumulation rate was

as high as 80% . The reason of nitrite accumulation was analysed in detail.
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Fig.1 Schematic drawing of the combined biofilm reactor
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Table 1 ~ Chemical composition of synthetic wastewater

Eizp WS mge L || 4R bx WE /mge !
T 0~350 | MgSO,*7H,0 2
JR%E 150 FeSO,*7H,0 3

R 28 NaCl 7
CaCl, *2H, 0 4
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Table 2 Operational changes performed throughout the experimentation
BAFR R BEK coD  HEKERE TN

BB
/C imgl”! /mgL”! /mgeL”!
1~34 20 100~150 230 60 ~ 74
I 35~69 15 100~150 230 68~78
70 ~ 103 10 100~150 230 63~ 74
104 ~ 130 8 0~10 230 70 ~ 80
I 131~156 8 0~10 280 75 ~ 85
157 ~ 183 8 0~10 330 70 ~ 80
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Fig.2 Influent and effluent concentrations and nitrification

efficiency of NH;-N versus time at 20°C
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Fig.3 Influent and effluent concentrations and nitrification

efficiency of NH;-N versus time at 15°C
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efficiency of NH3-N versus time at 10°C
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Fig.5 Influent and effluent concentrations and removal percentages

of TN versus time in the first phase
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Fig.6 Influent and effluent concentrations and removal

percentages of COD versus time in the first phase
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Fig.7 Influent and effluent concentrations and nitrification

efficiency of NH;-N versus time during the second phase
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Fig.8 Nitrite concentrations in different zones and effluent

during the second phase
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