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Abstract [ Objective| This paper aims to explore the natural biofilm cultivation characteristics of a multi-point influent anoxic/oxic
(AO) biofilm process in treating low-carbon domestic wastewater, utilizing indigenous microorganisms from septic tank effluent for
natural biofilm formation, with the purpose of providing theoretical basis and technical support for rapid startup and efficient operation
of this process in practical applications. [ Methods] During the experimental period, the influent chemical oxygen demand ( COD )
mass concentration ranged from 92. 0 mg/L to 148.9 mg/L, total nitrogen (TN) concentration varied between 13.4 mg/L and 56.9
mg/L, with an average carbon-to-nitrogen ratio of approximately 3.1 : 1. 0. The biofilm cultivation process was divided into two stages :
aerobic pre-biofilm formation and anoxic biofilm cultivation. Key evaluation indices were continuously monitored through ammonia
nitrogen and COD removal rates, complemented by microscopic techniques to comprehensively track biofilm formation and evolution at
the microscale. [ Results ]  Experimental findings revealed that during the aerobic pre-biofilm stage, a stable biofilm matrix was
successfully established on the packing material surface in the anoxic zone, with peak removal rates of 92.21% for ammonia nitrigen
and 79.21% for COD. After 30 days of stable operation, the system entered the anoxic biofilm stage, with removal rates slightly
declining and ultimately stabilizing around 70% for ammonia nitrigen and 60% for COD. Microscopic observations confirmed that the
biofilms in both aerobic and anoxic zones were tightly attached and structurally stable, indicating the successful completion of the

natural biofilm cultivation process. [ Conclusion] The research demonstrates that the multi-point inlet AO biofilm process, utilizing
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indigenous microorganisms from septic tank effluent for natural biofilm cultivation, is not only operationally simple and economically

efficient but can also complete startup within a mere 40 days, exhibiting remarkable pollutant removal performance. This finding

provides critical technical support for low-carbon wastewater treatment, suggesting promising engineering application prospects and

potential for widespread implementation.
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Fig.2 Influent and Effluent Concentration and Removal Rate of Ammonia Nitrogen in

Natural Biofilm Culturing Startup Stage
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Fig.3 Influent and Effluent Concentration and Removal Rate of COD in Natural Biofilm Culturing Startup Stage
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