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Preparation and application research of red mud-based solid base catalyst
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Abstract: In this study,a new type of red mud-based solid base catalyst was successfully prepared by solid-phase
reaction using industrial solid waste red mud as the raw material, and it was applied in the transesterification reaction
between waste cooking oil and methanol to synthesize biodiesel. The research work optimized the preparation process of
the catalyst and systematically investigated its thermal stability, crystal structure, microstructure and pore structure
characteristics through characterization methods such as thermogravimetric analysis, X-ray diffraction, scanning electron
microscopy and nitrogen adsorption-desorption.The experimental results show that under the optimized reaction conditions
of an alcohol-oil molar ratio of 17 :1,a reaction temperature of 65°C ,a reaction time of 2. 5 hours,and a catalyst dosage of
4% of the raw oil mass, the conversion rate of biodiesel can reach 88. 67%.Characterization analysis revealed that the
prepared catalyst features small particle size and large pore volume,which are conducive to enhancing catalytic activity.
The innovation of this research lies in the preparation of highly active and low-cost solid base catalysts using red mud as
the carrier, achieving the resource utilization of waste and demonstrating good application potential in the production of
biodiesel.
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