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Comparing the effects of Ruthenium, Rhenium and
potassium oxide on characterization and catalytic properties
of cobalt catalyst in Fischer-Tropsch synthesis

M.Azizi M.G. Ahangary A Karimi A.Tavassoli

Abstract The best catalysts in the Fischer-Tropsch synthesis (FTS) are cobalt-based catalyst due to
their higher activity, selectivity, and lifetime. An extensive study of FTS on alumina-supported cobalt
catalysts promoted with different amounts of ruthenium, rhenium and potassium is reported. Up to 2 wt%
of ruthenium and rhenium and 0.1 atomic ratio of potassium, are added to the catalyst by
coimpregnation. The catalysts are characterized by different methods including: BET physisorption, X-
ray diffraction, hydrogen chemisorption, and temperature-programmed reduction and adsorption. The
effect of promoters on cobalt oxide reduction, particle size distribution, dispersion of the cobalt, activity
and selectivity of FTS is investigated. Iwt% Ru and 1.4wt% Re increased the activity of the catalyst by a
factor of 2.8 and 2.5 respectively. Both promoters enhance the selectivity of Fischer-Tropsch synthesis
towards the higher molecular weight hydrocarbons. However, the effect of Re is less pronounced. K
increased the Cs+ selectivity Co/Al,O; catalyst by a factor of 1.7.

Key Words Fischer-Tropsch, Cobalt, Ruthenium, Rhenium, Potassium, Reducibility, Activity, Cs+
Selectivity
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