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“Chemical recycling” and
plastic-to-fuel
Issues and concerns
The vast majority of plastic produced is not recycled. Mechanical recycling technologies can recycle a few
polymers and struggle to cope with additives, fillers, and contaminants.With plastic production doubling
every twenty years, virgin polymer is cheap and abundant, creating an economic challenge to recycling.

Industry proposes to address these issues with a set of technologies called “chemical recycling,” “molecular
recycling,” or “advanced recycling.” These are primarily pyrolysis- or solvent-based technologies that aim to
strip out additives and impurities and break plastic down into its building blocks (monomers). These could
then be used to make new plastic.

However, after billions of dollars and decades of development, chemical recycling does not work as
advertised. It requires huge energy inputs, which translate into a carbon footprint on par with virgin plastic
production. Much of the plastic is lost in the process, impairing a true circular economy in plastic. The
product is highly contaminated with metals and heteroatoms, including toxic compounds such as dioxin.
This then requires substantial cleaning and upgrading before use—processes that add even further to the
energy demands, carbon footprint, and waste stream.

The low quality and high levels of contamination of pyrolysis oil mean that it is more likely to be burned as
fuel than used as plastic feedstock. However, the contamination is also a problem for advanced engines, and
the fuel is typically mixed with higher quality fossil fuels to bring it up to specification. Using plastic waste as
fuel does nothing to avoid the production of new plastic or create a circular economy in plastic.

Geenhouse gas emissions associated with “chemical recycling” and
plastic-to-fuel throughout the full lifecycle of plastic

https://www.science.org/doi/10.1126/sciadv.1700782
https://www.science.org/doi/10.1126/sciadv.1700782
https://www.no-burn.org/gasification-pyrolysis-risk-analysis/
https://www.no-burn.org/gasification-pyrolysis-risk-analysis/
https://doi.org/10.46556/onls4535
https://doi.org/10.46556/onls4535
https://doi.org/10.46556/onls4535
https://www.no-burn.org/resources/jet-fuels-made-from-municipal-waste/
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Recommendations
The global plastics treaty must:

• Clearly define recycling as plastic-to-plastic processes that have a smaller carbon footprint than virgin
plastic, thereby excluding plastic-to-fuel.

• Limit plastic production to those plastics for which post-consumer recycling markets exist. This
means phasing out some polymers and many additives and fillers.

• Mandate that national action plans be based on current markets and technological capabilities rather
than tenuous future technologies.

Pitfalls to avoid
• Policymakers should not rely on industry claims that technological capabilities will be available at the
time and scale needed to address the plastic crisis.

• Policies should not incentivize chemical recycling or plastic-to-fuel technologies unless certain plastic-
to-plastic processes meet stringent circularity and climate criteria, which would exclude plastic-to-fuel.
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