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Abstract: Objective: In response to the common issues in conventional activated sludge treatment of urban domestic
sewage, such as microbial metabolic activity being easily restrained under hydraulic and organic load shocks, and the
abundance of nitrifying bacteria sharply decreasing in low-temperature periods causing exponential decay in ammonia
nitrogen oxidation rates, this study proposes and validates an enhanced treatment approach based on immobilized
microbial technology. Method: Nitrifying bacteria, denitrifying bacteria, and polyphosphate-accumulating organisms
were selectively enriched from the return sludge of the secondary sedimentation tank of an urban wastewater treatment
plant and mixed in a 5:3:2 ratio; polyvinyl alcohol (PVA) and sodium alginate (SA) were used as a composite
immobilization carrier, employing an embedding method for enrichment to prepare microbial granules with a diameter
of 3~4 mm and controllable porosity, which were then applied to treat actual urban domestic sewage. Result: Under
typical influent conditions of urban domestic sewage, the application of immobilized microbial technology was
continuously operated for 55 days. Scanning electron microscopy showed that the immobilized granules formed a well-
developed aerobic-anoxic microzone structure. The average removal rate over 55 days was 91.2% for COD and 83.6%
for total phosphorus. Conclusion: Immobilized microbial technology significantly improves nitrogen and phosphorus
removal efficiency in urban domestic sewage, reduces sludge disposal costs, and provides a practical technical pathway
for upgrading urban wastewater treatment plants and decentralized treatment.
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