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Abstract: To enhance the hydrogen—embrittlement resistance and corrosion resistance of offshore
natural-gas pipelines transporting hydrogen blends, this study systematically investigated the effect of
electrodeposition current on the hydrogen-barrier and anticorrosion performance of WS,/Ni composite
coatings on X70 pipeline steel. Phase identification by X-ray diffraction (XRD), microstructure
observation wvia scanning electron microscopy (SEM), hydrogen-permeation measurements, and
electrochemical impedance spectroscopy (EIS) were employed to elucidate the coating’s protective
mechanisms. The results demonstrated that deposition current critically governed coating morphology and

functional performance. At an optimized current of 150mA, WS, platelets were homogeneously dispersed
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within the Ni matrix, forming a tortuous pathway that prolonged hydrogen diffusion and providing

abundant adsorption sites to trap diffusible hydrogen thereby significantly enhancing the hydrogen-barrier

property and suppressing hydrogen-induced failure. Under this condition, the coating also exhibited its

highest corrosion resistance, as evidenced by maximal charge-transfer resistance (R,) and coating

resistance (R,). Conversely, excessively high currents led to WS, agglomeration and pore defects, which

compromised both the hydrogen-barrier and anticorrosion capabilities. These findings offered a design

basis for dual hydrogen-barrier and corrosion-protection strategies in offshore hydrogen-blended

natural-gas pipelines.
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