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Mechanism of stainless steel pitting corrosion in chemical pipelines under high
chloride ion environment

Li Haozhi (Shenhua Engineering Technology Co. Hefei Anhui 230000, China)

Abstract: In chemical production, stainless steel pipeline is widely used because of its excellent corrosion resistance,
but it still faces serious pitting corrosion risk in high chloride ion environment. Chlorine ions have strong permeability and
affinity, which can destroy the passivation film on the surface of stainless steel, induce local anodic reaction and accelerate
the expansion of micropores, and ultimately lead to the formation and evolution of pitting pits. This paper analyzes
the adsorption behavior and diffusion characteristics of chloride ions at the metal/solution interface and its weakening
mechanism on the stability of the passivation film, and explains the microscopic paths of pitting emergence, expansion
and destabilization rupture. On this basis, the pitting corrosion risk assessment ideas and prevention and control strategies
are proposed, including material design, surface modification and environmental control methods. The study shows that
the pitting corrosion mechanism under high chloride ion environment presents complex interface electrochemical and
microstructure coupling effect, only through the in-depth study of the mechanism and the synergistic optimization of multi-

technology paths, can we realize the long-term safe operation of pipeline system.
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