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Abstract

This research focuses on the two-step of biodiesel process by using co-sovent and base catalyst. In
the first step esterification is carried out by using an acid catalyst. The molar ratio of methanol to oil
molar ratio is 6, 9 and 12 with sulfuric acid concentration of 2 moles per liter at 60 ° C as a catalyst
and the reaction is 60, 90 and 120 mins of the experiments show that the ratio of methanol to oil
molar ratio, 9: 1 has the highest yield of 95.6%. Then reacting transesterification is carried out with
the molar ratio of methanol to oil at 6, 9 and 12 using sodium hydroxide at 60 °C as a catalyst and
the reaction time of 20, 40 and 60 minutes The result show that the ratio of the methyl ester at 12: 1
dimethyl ester is 97.5%, but the ratio of 9:1 and 6:1, forming gel due to incomplete reaction. By
using the co-sovent of hexane, tetrahydrofuran and toluene at ratio of solvent to methanol is 1:1.
The results show that by was using tetrahydrofuran as solvent at a ratio of 9: 1 to yield the most
99%. Then study the calcium oxide from egg shell is used as a catalyst in combination with co-
solvent 3% (w/v). The result is similar to that of the use of sodium hydroxide as a catalyst with the
portion 9:1 at 60 °C at 180 minutes methyl ester is 94.4% and viscosity is 3.59 c¢St. When compared
to standard biodiesel can pass the standard biodiesel.
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