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ABSTRACT
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Direct methane conversion to ethylene which is an important substance for
petrochemical industry has been extensively studied under oxidative condition. To
avoid the formation of CO and CO: in oxidative reaction, direct methane conversion
to ethylene via dehydrogenation and coupling reaction under non-oxidative condition
using Ni/HZSM -5 catalysts was attempted in this research. The Ni/lHZSM -5 catalysts
were prepared by polyol mediate process using a commercially available and
modified HZSM-5 catalysts (SiO2/A1203=50). The catalytic activity testing was
carried out under non-oxidative conditions at atmospheric pressure, GHSV of 1500
ml/g/h, using a continuous flow fixed-bed reactor. At the given condition, the effects
of Ni loading, reaction temperature, hydrofluorination, and methane concentration
were studied. From the results, the presence of Ni plays an important role in both
dehydrogenation and coupling reactions. While increasing Ni loading, ethylene
selectivity and yield decreased. Besides, the effect of reaction temperature and the
effect of methane concentration significantly improve favourable thermodynamics of
reaction and decrease coke formation respectively. In additional, the effect of
hydrofluorination develops the catalyst stability. Therefore, it can be concluded that
the best condition to produce ethylene under non-oxidative condition is using
% Ni/HZSM-5 carried out at 800 °c and using 20% methane balanced in N2 as a
feed.
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