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ABSTRACT: The work aims to evaluate the corrosion adaptability of IN625 alloy under the coupling effects of H,S, CO,, ele-
mental sulfur, and temperature. A high-temperature and high-pressure reactor was used to simulate the corrosion process of
IN625 alloy under acidic sulfur-containing conditions, and the effect of different forms of elemental sulfur, temperature condi-
tions, and the partial pressures of H,S and CO, on the corrosion behavior of IN625 alloy was deeply explored through weight
loss method and surface analysis techniques. The corrosion product film deposited on IN625 surface was uniform and dense,
with excellent corrosion resistance. However, in the presence of acidic gases, pitting corrosion occurred on the alloy surface, and
its corrosion rate in the liquid or gas phase was 2 to 3 times higher than that in the absence of acidic gases, reaching a maximum

of 0.064 6 mm/a. Full coverage of elemental sulfur caused uniform corrosion, while suspended elemental sulfur lead to localized
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corrosion, with the corrosion rate increasing with temperature. In acidic gas fields containing elemental sulfur, although IN625

alloy generally has good corrosion resistance, it still faces corrosion risks under complex conditions with multiple factors cou-

pled. Therefore, to ensure the safe operation of gas field equipment, it is necessary to reasonably select materials and take ap-

propriate protective measures based on specific service conditions.

KEY WORDS: IN625 alloys; elemental sulfur;corrosion product film; acidic environment; corrosion evaluation; multi-factor
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Tab.2 Simulated conditions
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S7 EIF S (10 g/L) 132 0 0 0.1
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Fig.1 High-pressure reactor
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Fig.2 Two sulfur-containing conditions:
a) suspended sulfur; b) full coverage of sulfur
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Fig.4 Optical photographs of corrosion samples before and after removal of corrosion product film under conditions S1 to S7
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Fig.5 Surface morphology of gas-phase corrosion samples and liquid-phase corrosion samples under condition S1:
a) gas-phase; b) liquid-phase
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Fig.6 Surface morphology of gas-phase corrosion samples and liquid-phase corrosion samples under condition S2:
a) gas-phase; b) liquid-phase
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Fig.7 Surface morphology of corrosion samples under conditions S3, S4 and S5
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Fig.8 Surface morphology of corrosion samples under conditions S6 and S7
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Fig.10 XPS results of Fe2p, Cr2p, Ni2p, and S2p in corrosion products on surface of IN625 alloys under S1 corrosion condition
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