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This research studied and developed solid heterogeneous catalysts for esterification )
reaction of free fatty acids in crude palm oil and used oil. These oils are potential raw materials‘
for biodiesel produotion in Thailand. The catalysts synthesised and used for this research were
sulfated  zirconia (80,%/zr0,) and sulfated tin oxide (80,7/Sn0,). Both catalysts were
‘employed for esterification in a simple stirred-tank reactor under various reaction conditions.
Activities of both catalysts were compared with that of sulfuric acid. Variation in the synthetic
conditions of both catalysts was aiso carried out and the influence of this variation on the
catalyst activity was obseérved. Finally physical, chemical and microscopic properties of the
synthesised sulfated zirconia and sulfated tin oxide were evaluated.

The results showed that the synthesized SO,*/ZrO,and SO,”/SnO,well catalysed
esterification of free fatty acids in both crude palm oil and used oil under mild réaction_
conditions (temperature was not over 80 °C at atmospheric pressure). SOf_/SnO2 catalyst had
higher activity than SOf'/ZrO2 catalyst for esterification of free fatty acids in both crude palm oil
and used oil. However both catalysts could not catalyse transesterification of triglyceride under\
the studied conditions. |

The appropriate stirring speed for esterification was over 250 rpm. Increased amounts
of catalyst and methanol improved esterification but the optimum conditions were established.
An increase in reaction temperature also enhanced the reaction rate. When the concentrations
of sulfuric acid used for immersing ZrO, Waz SnO, during the synthesis of SOf/ZrO2 and SO42'
/Sn0O, catalysts were increased, slight improvement in the reaction rates was observed.

The measurement of properties of SOf/ZrO2 WA SOf"/SnO2 catalysts indicated that
SOf"/ZrO2 catalysts had specific surface area and pore volume of 72-96 m2/g and 0.19-0.21
cm3/g respectively. SOf'/Zr‘O2 catalysts exhibited tetragonal ZrO, structure and sulfate group.
(-SO,) on their suﬁaqe. Meanwhile SOf/SnO2 catalysts had specific surface area and pore
volume of 72-96 m“/g and 0.19-0.21 cm’/g respectively. Similar to SO,*/Zr0, catalysts, s0,”

/SnQ, catalysts had tetragonal structure and sulfate group (-S0,) on their surface.





