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Abstract: 
Biogas production from cow manure offers a sustainable approach to waste management and renewable 

energy generation. However, the recalcitrant nature of lignocellulosic biomass limits anaerobic digestion 

efficiency. This study investigates the impact of microwave-assisted pretreatment on biogas yield from 

cow manure and employs Response Surface Methodology (RSM) to optimize key process parameters. A 

Box–Behnken design was used to analyze the influence of microwave power (300–800 W), pretreatment 

time (2–6 min), and solid-to-liquid ratio (20–60) on biogas production. The highest biogas yield recorded 

was 625 mL under optimal conditions of 550 W microwave power, 2 minutes pretreatment, and a 60:40 

solid-to-liquid ratio. Gas chromatography analysis revealed methane content in the biogas ranging 

between 55% and 65%, indicating good energy potential. ANOVA confirmed the model's statistical 

significance (p = 0.0425), with pretreatment time being the most influential factor. Diagnostic plots 

validated model adequacy, and numerical optimization identified precise conditions for maximizing yield 

while minimizing thermal degradation risks. These findings highlight the potential of microwave 

pretreatment as a viable technique for enhancing biogas production from livestock waste. The study 

supports the development of decentralized, sustainable bioenergy systems and lays the groundwork for 

future scale-up and economic evaluation. 
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