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ABSTRACT

The depletion of fossil fuel reserves and growing environmental concerns have intensified the need
for sustainable alternative fuels for compression-ignition engines. In the present investigation, waste
cooking oil-derived biodiesel enhanced with green-synthesized ZnO nanoparticles was developed
and experimentally evaluated to improve engine performance and reduce exhaust emissions. ZnO
nanoparticles were synthesized via a green, environmentally sustainable route using cow dung as a
biological reducing and stabilizing agent. The synthesized nanoparticles were characterized using
UV-Visible spectroscopy, XRD, FTIR, SEM, and EDAX analyses. Waste cooking oil collected from
institutional canteens was converted into biodiesel through alkaline-catalyzed transesterification. The
prepared biodiesel blends containing green-synthesized ZnO nanoparticles were experimentally
investigated in a single-cylinder compression ignition engine. Experimental results revealed
improved brake thermal efficiency and reduced brake-specific fuel consumption, carbon monoxide,
and hydrocarbon emissions. Injection pressure optimization and 20% Exhaust Gas Recirculation
(EGR) effectively reduced NOx emissions while maintaining satisfactory engine performance
characteristics
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