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Abstract: In response to the challenges faced by a rural sewage treatment station in Southern
China, including relatively high discharge standards, significant fluctuations in influent flow and water
quality, and difficulties in maintaining stable compliance with effluent requirements, the original pure
biofilm MBBR (moving bed biofilm reactor) process was upgraded to an integrated fixed-film activated
sludge (IFAS) process. Furthermore, the pre-treatment screen and secondary sedimentation tank were
optimised accordingly. The operation results show that the sludge concentration of the biochemical tank
has been elevated by 1-3 times, the concentrations of COD, NH,=N, TN and TP in the effluent of the
station have all achieved stable compliance, and the shock load resistance of the treatment system has
undergone significant enhancement after the renovation when the water temperature is 13.4-32.0 ‘C.
Subsequent to the renovation, a decline in power consumption from 1.01 kW +h/m’ to 0.81 kW +h/m’ was
also observed, signifying a 20% reduction in energy usage. The retrofit technology employed at this site is
deemed suitable for both new and stock retrofit projects for rural sewage treatment, where influent

fluctuations are high and discharge standards are stringent.
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Fig.1 Process flow chart of the sewage treatment station
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Fig.2 Process flow chart of integrated treatment
equipment
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Tab.3 Review of main design parameters of biochemical section of original integrated equipment
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Fig.3 Structural diagram of secondary sedimentation tank
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Tab.4 Review of main design parameters for biochemical modification of integrated equipment
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Fig.4 Schematic diagram of the secondary sedimentation

tank after renovation
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Fig.5 Schematic diagram of intermediate chamber
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Fig.6 Comparison of the sludge concentration in the

biochemical section before and after renovation with

different inflow load
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