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1. Abstract  
The global increase in plastic waste and the environmental challenges posed by its 

nonbiodegradable nature have made efficient waste management and valorization critical. Recent 

years have seen rapid advances in converting waste plastic into valuable fuels, primarily through 

processes such as thermal and catalytic pyrolysis, liquefaction, and gasification. These methods 

systematically reduce environmental pollution while addressing the demand for alternative fuels, 

providing significant prospects for a sustainable circular economy. The concept of converting 

plastic waste to fuel has emerged as a promising solution that addresses both waste management 

and energy production simultaneously. This approach, known as "waste-to-energy" or "chemical 

recycling," transforms plastic waste into valuable fuel products through various thermochemical 

processes. Plastic production and consumption have soared globally since the mid-20th century, 

resulting in plastic wastes that are resistant to natural degradation. Non-biodegradable plastics 

accumulate in landfills and oceans, raising serious environmental concerns, including greenhouse 

gas emissions and ecological harm. Given constrained fossil fuel reserves and growing energy 

needs, converting plastic waste into fuel presents a sustainable solution that minimizes waste and 

offers a renewable energy source. This report explores the science and technology underpinning 

these transformations, with a focus on recent breakthroughs.[1]  
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