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Processing of trap grease by conventional trans-esterification is problematic due to high free fatty acid (FFA) content and various contaminants such as bacteria and fungi. FFA turn to soap that renders the trans-esterification process inoperable. Clean triglycerides such as soy oil, corn oil and canola oil are low in FFA and easy to process but too expensive as fuel feedstocks. We have been developing a system that combines thermal pre-processing of waste triglycerides with acid esterification. Middle distillate (bp 165oC~345oC) obtained by the continuous thermal cracked of trap grease near 415oC and 300kPa was batch-esterified using methanol and Amberlyst 36 (wet). Mild thermal cracking produced middle distillate (63 wt %), residues (23 wt %), naphtha (8 wt %), water (5 wt %) and gas (1 wt %). GC/MS revealed that the middle distillate was mainly fatty acids (50%) and the rest conventional hydrocarbons. The esterification of the middle distillate with methanol was carried out at 110oC for 6h. Because methanol boils off almost immediately upon entering the reactor, this effect was used to swiftly remove water from the reactor. Unreacted methanol and water were condensed, dried and returned to the esterification reactor. 

This produced bio-diesel that meets existing fuel specifications. 

