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Abstract  
Environmental plastic problems have recently arisen as a core subject of global debate and concern. Plastic 

products for multiple applications have risen from 1.7 million in 1950 to 368 million tons in 2019 and are projected 

to reach 1,800 million tons by 2050. Recycling plastics and enabling the circular economy are essential to 

mitigate the accumulation of plastic wastes. However, the grand challenge of recycling waste plastics is the 

heterogeneity of comingled plastic wastes, containing various incompatible polymers, such as polyethylene (PE), 

polypropylene (PP), polyethylene terephthalate (PET), polyamide (PA), etc., and additives and contaminants. 

This lecture will discuss the catalytic solvolysis processes that convert various plastics, such as polyesters, 

polyamides, and polyolefins, to value-added products such as monomers or hydrocarbon fuels and lubricants. 

Furthermore, a sequential catalytic solvolysis process, in which an individual polymer or classes of polymers in 

a plastic mixture is selectively deconstructed stage-by-stage, is designed. This novel process may enable a cost-

competitive chemical upcycling method for processing comingled plastic wastes without laborious physical 

sorting. 
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