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Abstract

Methane cracking reaction is an environmentally friendly reaction as it consumes
greenhouse gas (CHy), as well as, produces CO,-free H, and carbon filament products. Nickel
based catalyst is widely used as the catalyst in methane cracking reaction due to its high
active even at low reaction temperature, low cost, availability and low toxicity. However, Ni
based catalyst is easily deactivated by carbon formation, leading to lower catalytic activity
during the reaction. The stability of Ni-based catalyst can be improved by selecting suitable
supports and promoters. In this research, the effect of pore structure of mesocellular silica
(MS) and the addition of copper (Cu) as promoter on the Ni-based catalyst performance in
methane cracking reaction at different reaction temperatures were investigated. As the results,
the Ni/MS(x) catalyst with large mesopore size in the range of (20 — 25 nm) exhibited higher
and more stable activity and stability than that of Ni/MS(x) catalyst with small mesopore size
in the range of (10 — 15 nm) at reaction temperatures of 500 and 550°C. It was due to the
fact that the large mesopore size of Ni/MS(x) catalyst exhibited stronger interaction between
nickel and support, leading to improvement the nickel dispersion and Ni active surface area.
These characteristic directly affect the performance of catalyst in terms of activity and
stability, as well as, the structure of carbon formed during the methane cracking reaction.
However, the reaction temperature was higher than 600°C, the Ni based catalyst was easily
deactivated. In order to improve the problem, the copper (Cu) addition with different Ni and
Cu ratios on the performance of xNi-yCu/MS(2) catalysts in methane cracking reaction at
different reaction temperatures were further investigated. The addition of Cu improved
reducibility of xNi-yCu/MS(2) catalysts. In the performance test, the 8 Ni-2Cu/MS(2) catalyst
exhibited the highest CH4 conversion and H, yield compared to the other catalysts. Moreover,
xNi-yCu/MS(2) catalysts demonstrated higher and more stable activity and stability than that
of Ni/MS(x) at high reaction temperature (> 600°C). This result indicated that the ratio of Ni-
Cu bimetallic catalyst directly affected the interaction between Ni and MS(2) support, resulting
in the different CHy conversion, H, yield, carbon product structure, as well as, the stability of
catalyst during the reaction.
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