Catalytic transformation of waste frying oil to biodiesel: A novel approach for utilization of side stream 
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Abstract
The day to day boost in the price of refined vegetable oil has committed many problems to the biodiesel manufacturer. An alternative with great prospective is waste frying oil (WFO) recycling, which includes several processes like pyrolysis and catalytic cracking that transform waste frying oil into hydrocarbon chemicals for application in the preparation of precise chemicals or fuels. This chapter aims to prepare a biodiesel from waste frying oil (WFO) over melamine trisulfonic acid anchored silica (MTSA-Si) catalyst. The side product raw glycerin was further transformed into the triglycerides of lauric acid (TGLA) over MTSA-Si catalyzed lauric acid (LA) esterification. The biodiesel (%) yield was determined from gas chromatography analysis (YL6500 GC). The optimal biodiesel (%) yield was found to 98.22 %. The MTSA-Si revealed remarkable catalytic performance for the transesterification of waste frying oil with 5 % (w/w) catalyst dosage. The MTSA-Si catalyst was suitably analyzed by FT-IR, XRD, BET, TGA-DTA, SEM and acidity measurement analysis. However, biodiesel as well as TGLA were duly analyzed by FT-IR, 1H-NMR and 13C-NMR spectroscopic techniques. Besides, fuel properties of biodiesel were estimated and correlated with ASTM and AOCS fuel standards.
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