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Failure Cause and Mechanism Analysis of Natural Gas Vertical Exhaust Pipe

TANG Dinglang, ZHANG Jianxun, DONG Zhiwei
(Xi'an Jiaotong University, State Key Laboratory of Mechanical Behavior for Materials, Xi'an 710049, China)

Abstract: In order to study the failure cause and corrosion mechanism of the vertical exhaust pipe of No. 1 Gas Plant, the
macroscopic corrosion morphology analysis, mechanical analysis, fracture morphology observation and corrosion product
analysis were carried out for the exhaust pipe. Results indicate that the exhaust pipeline undergoes synergistic corrosion of
CO, and H,S. In failed natural gas pipelines, the content of S and C elements is relatively high, and the pipeline structure
contains inclusions such as sulfides and carbides, which are the main reasons for pipeline corrosion. The S?7in the exhaust
pipe combines with metal ions such as Fe?* and C1** to form acidic volatile sulfides, which hinder the growth of the passivation
film. The acidified S*~ further promotes the degradation of the protective film. Corrosion occurs when CO,, 0,, and H,0 come
into contact with the pipeline, producing loose aggregated corrosion products that ultimately lead to pipeline corrosion. The
research results can provide important reference for corrosion protection of natural gas pipelines.
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