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Optimization of biodiesel preparation process catalyzed by Ce-doped
solid acid and determination of fatty acid methyl ester
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Abstract:In order to optimize the process that producing biodiesel from soybean oil catalyzed by SZCe-HJ,a series
of experiments are carried out,based on Central Composite Design method, through taking reaction temperature (X, ),
alcohol oil molar ratio (X, ), catalyst dosage (X;) and reaction time (X,) as independent variables, and the biodiesel
yield (Y) as a response value.A mathematical model is established by fitting the experimental data with Design Expert
software.The model can accurately predict the conversion rate of soybean oil to biodiesel over SZCe-HJ catalyst. Results
show that the yield of biodiesel is up to 62.92% under the optimal reaction conditions that temperature is 178°C , the
molar ratio of methanol to oil is 30 : 1, catalyst dosage is 3. 06% , and reaction performs for 6 h.It is shown through gas
chromatography quantitative analysis that the content of fatty acid methyl ester in biodiesel produced reaches 95. 18%,
which is in line with the standard.
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