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   This thesis obtained inspiration from advantages of catalyst, oil and energy crisis 

and progress of nanotechnology. Nanoparticles of Co/ZrO2 catalyst have been made by flame 

spray pyrolysis and characterized by X-ray diffraction (XRD), nitrogen physisorption, 

transmission electron microscopy (TEM) combined with energy dispersive x-ray spectroscopy 

(EDXS) for elemental mapping, H2 chemisorption and temperature programmed reduction

(TPR). The resulting nanoparticles of Co/ZrO2 catalyst were composed of single-crystalline 

particles exhibiting the characteristic of tetragonal structure of ZrO2 with primary particle size 

between 10 to 12 nm for Co doping concentrations between 0 and 10 wt.% and 10 to 20 nm 

for precursor feed rate between 3 and 8 ml/min. An additional peak for Co3O4 was only 

observed for flame-made Co/ZrO2 catalyst with precursor feed rate of 8 ml/min. CO 

hydrogenation was carried out to evaluate the catalytic performance of flame- and 

impregnation-made Co/ZrO2 catalyst. The hydrogenation activity increased from 8.5 to 13% 

and 10.6 to 51.5% as the precursor feed rate and Co loading increased from 3 to 8 mL/min 

and 5 to 10 wt.%, respectively. The remarkable high TOF value was noticed from flame-made 

catalyst compared to those of impregnation-made catalyst. This would be explained by the 

different between the size of Co metal and the interaction of Co metal and ZrO2 support
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