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Preparation of carbon-based solid acid catalyst from waste cooking oil and
its catalytic application in biodiesel production via esterification of oleic acid
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Abstract: A new carbon-based solid acid catalyst is prepared through one-step carbonization and sulfonation in a
tubular furnace with waste cooking oil as raw materials and H,SO, as sulfonating agent.Physicochemical properties of the
obtained catalyst are characterized.The catalyst is employed to catalyze the esterification reaction between oleic acid and
methanol to synthesize biodiesel. Influences of carbonization temperature for waste cooking oil on the activity of solid
catalyst are investigated.Results indicate that the optimal preparation conditions for catalyst are as follows :the mass ratio
of waste cooking oil to sulfuric acid is equal to 1:4,carbonization temperature is at 220°C , N, flow rate is 80 ¢cm” -min™'
and carbonization lasts for 30 min.In addition, the effects of esterification conditions on the conversion rate of oleic acid
are investigated.It is found that a maximum oleic acid conversion of 95. 8% is obtained under the optimal conditions such
as reaction time for 10 h,80°C , methanol to oleic acid molar ratio at 10:1 and 10.0 wt% for catalyst content in oleic
acid.The conversion rate oleic acid can still reach 69. 1% over the solid acid catalyst that has been used twice.
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