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Plastic Decomposition: Environmental Challenges and Sustainable Solutions

Plastic waste has rapidly emerged as one of the greatest environmental threats of the modern
era, as its production has grown to hundreds of millions of tons annually while disposal methods
remain inadequate, with landfilling and incineration creating further pollution and mechanical
recycling suffering from quality loss; chemical recycling offers recovery of valuable monomers
but requires harsh conditions, whereas enzymatic degradation provides a greener alternative
under mild environments though limited by cost, stability, and efficiency, and biomimetic
catalysis has recently gained attention for combining enzyme-inspired activity with the
durability of inorganic materials,

making it a promising innovation; the environmental consequences of plastic degradation
are severe, since plastics fragment into micro plastics that contaminate soil, water, and air, harm
wildlife through ingestion and entanglement, disrupt ecosystems such as coral reefs, release
toxic chemicals and greenhouse gases, and infiltrate the food chain, ultimately affecting human
health; future prospects lie in developing biodegradable polymers from renewable resources,
advancing chemical recycling to recover virgin-quality materials, engineering enzymes and
biomimetic catalysts for efficient breakdown, strengthening waste management systems, and
adopting circular economy models supported by strict policies and regulations, and ultimately
no single method alone can solve the plastic crisis, but an integrated approach combining
mechanical, chemical, enzymatic, and biomimetic strategies can significantly reduce pollution,
conserve resources, and move society toward a sustainable future where plastic use and disposal
are responsibly managed.
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