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Research on screening technology of metal catalysts for hydrogen production from
natural gas via molten metal method
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Abstract: This paper introduces the molten metal process for carbon-free hydrogen production from natural gas and
the screening experiments for bimetallic catalysts.The effects of different bimetallic combinations ( Ni-Sn, Cu-Sn, Ni-Bi,
Cu-Bi) on the activation energy and conversion rate of methane cracking were analyzed. Laboratory-scale evaluation
results showed that bimetallic catalysts significantly enhanced catalytic activity, with Nij ,5 Bi, ;5 achieving a methane
conversion rate of 92% at 1 100°C and an activation energy as low as 109 kJ/mol, while demonstrating good stability over
a 50-hour test.Currently , the technology still faces challenges such as high temperature and energy consumption, carbon
product contamination with metal ,and reactor engineering. Future efforts should focus on optimizing the low-temperature
activity of catalysts, developing efficient carbon separation processes, overcoming reactor material limitations, conducting

pilot-scale demonstrations,and promoting its engineering application.
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