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Abstract: A wastewater treatment plant (WWTP) , designed treatment capacity of 16 x 10* m’/d
in Zhejiang Province, was upgraded the effluent quality from the first class B criteria specified in
GB 18918 —2002 to quasi class IV standard of surface water through Bardenpho-MBBR process. By
repartitioning the function of aerobic area, increasing post-anoxic & post-aerobic area and adding
suspended carriers to aerobic area in biochemical reaction zone, the original biochemical tanks were

upgraded to Bardenpho-MBBR process without changing the anaerobic and anoxic area and the total
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volume to enhance nitrogen and phosphorus removal effect. The micro-power mixing pool was adopted by

the MBBR area, and there was no need to use pushers, which saved the investment and operation cost

and was conducive to the system operation and maintenance. After retrofitting, the average effluent COD,
NH,” = N and TN of biochemical area were 18. 80 mg/1., 0. 27 mg/L and 8. 43 mg/L respectively, which

steadily met quasi class [V standard of surface water without adding carbon source. The effluent TP was

0. 48 mg/L after biochemical reaction, which extremely reduced the advanced wastewater treatment load.

The TN removal rate was nearly double that before the modification, which was attributed to the

improvement of denitrification efficiency in the pre-anoxic area,

simultaneous nitrification and

denitrification ( SND) effect in MBBR, and the denitrification ability in the post-anoxic area. High-

throughput sequencing of microorganisms in the system showed that the contribution rate of suspended

carriers to nitrification of the system reached 85% . In addition, the proportion of denitrifying bacteria

attached to the fillers accounted for 6. 46% , which proved that SND took place on the suspended carriers

in the aerobic zone.

The Bardenpho-MBBR process has low energy consumption, high volumetric

efficiency, stable operating results and breaks the limitations of conventional processes on TN removal,

which is applicable to new construction and reconstruction of WWTP with strict requirements on effluent

TN to meet quasi class IV standard of surface water.
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Fig. 1 Flow chart of biochemical treatment process before
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