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Abstract: A wastewater treatment plant ( WWTP) in the north China was upgraded and retrofitted
for the second time without stopping production and reduction, where Bardenpho — MBBR process was
used to strengthen the removal of TN and the effluent quality stably met the first level A standard in Dis-
charge Standard of Pollutants for Municipal Wastewater Treatment Plants (GB 18918 —2002). From Jan-
uary to August in 2017, the WWTP successively experienced low temperatures in winter, high water load
impact in summer and high hydraulic impact during rainy season, but the effluent quality was still superi-
or to the first Level A standard. The average concentrations of BODy, COD, NH,” - N and TN in effluent
were 2.7 mg/L, 18 mg/L, 0.5 mg/L and 7.4 mg/L, and the average removal rates were 99% , 97% ,
97.1% and 87% , respectively. Along with wild fluctuation of influent quality, the influent load fluctua-
ted in wild range without regulation. The maximum BOD;, and TN loads reached 1.8 kg/(m’ - d) and
0.34 kg/(m’ - d) respectively. The maximum load was 3 to 5 times to the minimum load for 10 days,
and the load increased by 30% in 24 hours. Under the above adverse conditions, the system was stable
by controlling DO concentration, sludge discharge and other comprehensively adjusting measures. Ac-

cording to nitrogen analysis along the biochemical tank, 30.5% and 25.9% nitrate was removed in pre-
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anoxic zone and post-anoxic zone respectively by adjusting carbon adding ratio when TN and ammonia ni-

trogen removal rates were 85.9% and 99.5% respectively. At the same time, over 27.4% TN was re-

moved in the aerobic tank, where simultaneous nitrification and denitrification was speculated to take

place. MBBR has the advantages of withstanding high load, strong anti-shock loading capability and good

treatment efficiency, which is suitable for WWTP upgrading and retrofitting.
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Fig.3 Removal of organic matter and nitrogen during high

influent load period
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Fig.4 Removal of organic matter and nitrogen in rainy season
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Fig.5 Variation of ammonia nitrogen and nitrate concentrations
along biochemical tank
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