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Abstract

Industrial and domestic wastewater contains a large amount of organic pollutants, heavy metals, and various pathogenic bacteria, which
have become the main pollutants in water bodies and pose a great threat to drinking water safety. Biological treatment technology
has been widely adopted due to its high cost-effectiveness, strong sustainability, and easy operation. Microbial treatment technology
is a new method that utilizes microorganisms to efficiently remove organic matter and some inorganic pollutants from water bodies.
However, in traditional sterile microbial treatment systems, the rate of microbial loss is fast, reaction efficiency is low, and operational
stability is poor, which greatly limits its practical application. Fixed microorganisms are a new type of biological treatment technology
developed in recent years, which enhances adaptability to the external environment by improving microbial utilization and reactor
stability. This article investigates and systematically studies the application of immobilized microorganisms in water environment
treatment, providing scientific basis and technical support for more efficient and sustainable water treatment solutions.
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