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In this work, biodiesel production has been studied via transesterification of palm oil 

using heterogeneous base catalyst. The catalysts were prepared by impregnation of activated carbon 

and multi-walled carbon nanotubes in an aqueous solution of potassium hydroxide (KOH). The 

concentration of the KOH solution and impregnation time were varied. The optimal catalysts obtained 

were used for biodiesel production. The effects of catalyst type and amount, reaction temperature and 

time on quality and quantity of biodiesel were investigated. For economic reasons, a solution 

concentration of 10 M and an impregnation time of 12 h gave the best results. The impregnation 

activated carbon and multi-walled carbon nanotubes were calcined at 800 °C under a nitrogen 

atmosphere before using for biodiesel production. The results showed that the catalysts derived from 

activated carbon gave better efficiency for biodiesel production than those from multi-walled carbon 

nanotubes at the same reaction  condition and at the same catalyst content. For the activated carbon, 

94.5% conversion into biodiesel was obtained using only 1%wt of catalyst and reaction temperature of 

70 °C for 2 h, whereas 99.02% conversion into biodiesel was obtained using only 1.5%wt of catalyst at 

the same reaction temperature and time for the system of multi-walled carbon nanotubes. Moreover, 

the fuel properties of the resulting biodiesel were within the standard limits according to EN 14214.
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