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Development of innovative chemical recycling system of plastic waste via
low-temperature reforming

Tomai, Takaaki
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In this study, the basic study for a low-temperature waste plastic
gasification process, in which waste plastic is reformed into light hydrocarbon gas by pyrolysis
using a chemical-loop type process, was conducted.

It is shown that the chemical-loop process can split the large endothermic hydrocarbon reforming
reaction into two relatively small endothermic reactions, and the thermodynamic significance of this
process is demonstrated. Furthermore, various hydrocarbon reforming reactions were performed,
demonstrating that the chemical-loop type hydrocarbon reforming process can proceed at 500° C.

In addition, the stability of oxygen carrier nanoparticles was evaluated, and it was found that the
addition of platinum group metals and mixing with different types of nanoparticles suppresses
sintering, and guidelines for nanoparticle design to suppress degradation were established.
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