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Effect of pore structure of silica support on hydrogen and carbon productions from

methane over nickel catalyst
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Abstract

Methane is emitted from industrial process and agricultural activities that causes global
warming. To solve this problem, methane can be used as the reactant gas for H, and carbon
productions through methane cracking reaction. Therefore, this research studied the effect of

nickel loaded on silica support with different pore diameters (Ni/MS(x)) in methane cracking
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reaction by studying the ratios of 1,3,5-trimethylbenzene (TMB), as swelling agent and Pluronic
P123, as template of 1, 2, and 3. The result showed that with increasing the TMB to Pluronic
P12 3 ratio, MS support showed higher pore diameter and pore volume, but lower surface
areas. After that nickel metal was loaded on support by using impregnation method. The
Ni/MS(x) catalysts were then tested in methane cracking reaction at 550 °C. It was found that
Ni/MS(2) and Ni/MS(3) catalysts exhibited higher activity, and better stability. Whereas, the
activity of Ni/ MS(1) catalyst was decreased with increasing reaction time because carbon
nanotubes easily formed and covered the active nickel deposited inside the support pore with

small size during the reaction.

Keywords: methane cracking reaction, hydrogen, silica, pore structure, nickel
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