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Abstract: The development and construction of the modern chemical industry is an important way to promote the steady development
of China's modern economy and society. As one of the core engineering facilities to ensure the safe operation of the chemical industry,
the stability of the chemical water supply and drainage system directly affects the safety and economic benefits of production. The
significant feature that sets the chemical industry apart from other industries is its highly corrosive environment, which can easily lead
to corrosion and failure of pipeline networks, causing problems such as leaks and blockages, resulting in serious economic losses and
environmental risks. The article focuses on the corrosion mechanism of chemical water supply and drainage pipelines, systematically
analyzes the three major mechanisms and key influencing factors of chemical corrosion, electrochemical corrosion, and microbial
corrosion, sorts out the performance characteristics and application limitations of commonly used protective materials, proposes
targeted optimization strategies from three aspects: material composition modification, surface modification technology, and composite
preparation process, establishes the adaptation relationship between protective materials and corrosive environments, and provides
technical support and reference for improving the corrosion resistance of chemical water supply and drainage pipelines.
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