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In this research, cobalt-based catalysts with 20 wt% Co and 0.5 wt% Ru supported 

on Al2O3 were prepared using flame spray pyrolysis (FSP) and their catalytic performance 

was studied for Fischer–Tropsch synthesis (FTS) in a fixed bed reactor at 220 °C and 1 atm. 

The particle sizes of all catalysts were in a range of 15-19 nm. FSP could provide the 

nanoparticle catalyst with narrow size distribution. The CoAl2O4 spinel phase was detected on 

the catalysts prepared by FSP. CoAl2O4 formed in FSP led to low reaction rate as compared 

with Co3O4 formed in an impregnation method. In addition, it was found that CoAl2O4 phase 

could promote long chain hydrocarbon (C10+) formation while Co3O4 accelerated the formation 

of methane (CH4). The addition of Ru to alumina-supported cobalt catalyst increased 

reducibility and dispersion of the cobalt species, and subsequently enhanced the reactivity of 

the catalyst. However, the presence of Ru did not inhibit the formation of CoAl2O4 during FSP 

synthesis. Interestingly, the product distribution could be selective to control by a combination 

of FSP and impregnation methods on the cobalt-based catalyst preparation. 
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