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Abstract :

Complex volatile organic compounds (VOCs) are widely present in industrial waste gases, with

complex components and strong interactions. Their efficient oxidation and degradation are key to air

pollution prevention and control. The deep coupling of reaction kinetics and catalytic mechanism is the

core to reveal its degradation laws and improve treatment efficiency. This article is based on relevant

theories and systematically studies its dynamic characteristics and catalytic mechanism, focusing

on analyzing key links such as catalytic system and adsorption activation, constructing a coupled

analysis framework for the two, exploring collaborative mechanisms, providing support for process

optimization and efficient catalyst research and development, and assisting in the precise treatment of

industrial VOCs and the high—quality development of ecological environment.
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