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Abstract;: A wastewater treatment plant in Zhejiang Province was upgraded to first level A
standard by embedding a moving-bed biofilm reactor (MBBR)) in the Carrousel oxidation ditch, in which
MBBR was set up in the aerobic section and SPR-1I suspended carrier was added to strengthen the
removal effect of nitrogen and phosphorus. After retrofitting, the anti-shock capacity of the system was
strengthened. Average effluent COD, BOD;, NH,” — N, TN and TP of the biochemical section were
26.04 mg/l, 4.72 mg/L, 2.42 mg/L, 10.46 mg/L. and 0.26 mg/L, respectively, which stably
reached the first level A standard. According to test results along the biochemical section and trial
results, it was found that there existed stable simultaneous nitrification and denitrification (SND) in the
aerobic zone, and the average removal amount of TN was 4. 29 mg/L, accounting for about 12. 05% of
the influent TN, which eventually reduced the energy consumption and chemicals consumption. The high-
throughput sequencing results showed that the suspended carrier played an important role in screening and

enrichment of nitrifying bacteria, and the abundance of nitrifying bacteria in the suspended carrier was
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6.08% , which was 6 times of that in sludge. The abundance of denitrifying bacteria in the suspended
carrier was 13. 40% , which provided a micro-environment for SND. More than 64% of the nitrification

process in the system took place in the suspended carrier. After retrofitting, the operation power

consumption was reduced to 0.256 kW + h/m’, which was 17% less than before retrofitting.
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Fig. 1 Removal efficiency of organics after retrofitting
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Fig.5 Results of lab-scale test on nitrification rate of biofilm

in suspended carrier
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