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Abstract

The problem with processing waste oils or crude oils is that they often contain
significant amounts of free fatty acid (FFA) that cannot be converted to biodiesel by using the
commercially alkaline catalyst process. These FFA quickly react with the alkaline catalyst to
produce soaps that inhibit the separation of the ester and glycerin. A two—step process is
developed to produce biodiesel from the high FFA oils by converting FFA to its esters. The first
step, solid acid catalyst reduces the FFA to less than 1% by esterification process. In the second
step, methanol and alkaline catalyst convert the products of the first step to ester and glycerol by
transesterification process. In this experiment crude palm oil with 13.3 % of FFA was used . In
addition, three principal variables for esterification reaction, different kind of sulfonated and
unsulfoated catalyst, reaction temperature between 80-120 °C, and reaction time duration in the
range 2-10 hours valuable are investigated. Whereas only two principal variables affecting the
yield of methyl ester from CPO are investigated.for transesterification; molar ratio of oil and
methanol and reaction time duration in the range 10-20 minutes. The results clearly demonstrate
that sulfonated catalysts are more active than unsulfonated catalysts. In addition, the sulfonated
TiO, is the most active catalysts in this present study. The maximum methyl ester conversion for
esterification is achieved at the reaction temperature of 100 °C and % yield of methyl ester
slightly increased with increasing reaction duration. The maximum methyl ester conversion for
transesterification is observed at molar ratio of oil and methanol is 1:6 and the reaction times is
15 minutes. Modified biodiesel with ozone produced products such as Monomethyl Azelate and

Pelargonic which under process of biodiesel more possible in business.



