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Abstract: As an environmentally friendly technology, biological treatment has shown significant potential in treating
volatile organic compound (VOCs) exhaust gas. This paper reviews the key factors affecting the effectiveness of
biological treatment for VOCs, including microbial species and activity, the chemical properties of the exhaust gas,
temperature and pH levels, dissolved oxygen and nutrient concentrations, as well as contact time and gas-liquid
mass transfer efficiency. Additionally, the paper explores how process parameters such as filler type, operating
pressure, humidity management, and exhaust gas load specifically impact the treatment outcomes. Based on these
analyses, a series of process improvement strategies are proposed to optimize the biofilm structure, build an efficient
mixed microbial population, enhance the integration of pre-treatment and post-treatment systems, and improve the
overall efficiency and stability of biological treatment for VOCs.
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