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This study develops a framework of system design of plastics recycling based on quality information
chain for the purpose of supporting decision-makers in municipalities who collect household plastics
waste from consumers and outsource its recycling to private recyclers. The subject of this article is
mechanical recycling of post-consumer PET bottles in Japan.

The “quality conversion matrix” , which links the quality of recycled PET resin to the quality of
waste PET bottles and operational conditions, is described on the basis of the functions of modules
constituting the entire recycling process. Quality of recycled PET resin is estimated by multiplying
qual ity vector of waste bottles by the quality conversion matrix, and the applicability to the intended
products is simulated by confirming if the estimated quality of recycled resin satisfies the quality
demands from PET resin users. As the amounts of utilities to run the recycling process are attached
to the quality conversion matrix, the amounts of GO, emissions and fossil resource consumptions are
also estimated.

A procedure for the system improvement utilizing linear programming and Monte Carlo simulation is
proposed, where all the feasible optimal solutions for achieving the qual ity demands are obtained. In
the case where the estimated qual ity does not satisfy the quality demands, quality parameters of waste
bottles which need to be improved and optional modules which need to be included in the recycling process
are specified under the required qual ity constraints. The requirements on the qual ity of waste bottles,
along with the estimated CO, emissions and fossil resource consumptions after achieving the quality
demands, contribute to the multi-objective system design of plastics recycling




