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Abstract: A gravel contact oxidation reactor (GCOR) was made to purify the water from a river,
and the influencing factors of its start-up and operation were investigated. The reactor successfully
realized biofilm culturing within approximately 30 days by gradually increasing the hydraulic load. In the
stable operational stage, the effects of hydraulic retention time (HRT), aeration conditions and step feed
mode on the operation of the reactor were investigated. The operation of the reactor was the best when
HRT was 5 h, aeration was provided in contact oxidation zone 1, and the distribution ratio of water
distribution zones 1 and 3 was 6 to 4. The high-throughput sequencing results showed that the biofilm on
the packing media surface of the system had complex microecological environment and high microbial
diversity. The diversity of bacteria and the enrichment of dominant bacteria in the front of the biofilm
system were better than those in the back end. Different functional microbial communities were enriched
on biofilm in different areas, so as to achieve efficient organic matter degradation and nitrogen and

phosphorus removal.
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Fig.1 Process flow of pilot device
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under different HRT conditions
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Fig.6 Nitrogen concentration distribution along the way
under different aeration conditions
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Fig.7 Pollutants effluent concentration and removal rate

under different influent conditions
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Fig.8 Nitrogen concentration distribution along the way

under different influent conditions
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