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XPS analysis of surface of G3 nickel base alloy under high H2S and CO2 partial
pressure

CHEN Chang-fengl, FAN Cheng-wu2, ZHENG Shu-qil, ZHANG Guo-anl, GE Leil, CHEN Li-giangl

(1. Department of Materials Science and Engineering, China University of Petroleum, Beijing 102249, Ching;
2. Department of Engineering, SINOPEC, Beijing 100029, China)

Abstract: The compositions and structures of the passive films formed on G3 nickel base aloy under high H2S and CO2
partial pressure were investigated by X-ray photoelectron spectroscopy(XPS) as a function of depth. The effects of two type
of corrosion environments on the passive films of G3 nickel based aloy were studied. One is the environment with the H2S
partial pressure of 3 MPa, CO2 partia pressure of 2 MPa and the exposure temperature of 130 “C. The other isthe
environment with the H2S partial pressure of 3.5 MPa, CO2 partia pressure of 3.5 MPa and the exposure temperature of
205 “C. The results show that the passive films formed on G3 nickel base aloy in environment 1 possess two layer structure
similar with the alloy before exposure. The outer layer is hydroxide, the inner layer is Cr203 and metals. The passive films
obtained in environment 2 display the structure of three layers. The outer layer composes of metal sulfides, the transition layer




is the hydroxide of Cr and Ni and the inner layer is the oxides of Ni and Cr and metals. The semiconducting properties of
passive films correlate with its structures.
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