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Towards zero waste rubber production

Zhang Yu, Compiler
(National Machinery Information Center of Rubber &Plastics, Beijing 100143, China)

Abstract: This arficle focuses on the increasingly serious environmental pollution caused by waste rubber
(especially waste tires) and discusses the core technologies for achieving the goal of zero waste rubber
production: rubber recycling and desulfurization. The arficle systematically reviews physical, chemical,
and microbiological recycling methods, focusing on chemical desulfurization technology, especially the
advantages of using supercritical carbon dioxide (scCO,) as an environmentally friendly reaction medium
(safe, low cost, easy to operate). It provides a detailed analysis of the reaction mechanism, influencing factors
(such as carbon black filing), and effects (such as sol-gel fraction and crosslinking density changes) of using
diphenyl disulfide (DPDS) as a desulfurization agent in scCO,. Through industrial case studies from the Windsor
Laboratory in Canada (e.g., wheel manufacturing), the feasibility of partially replacing virgin rubber with
desulfurized rubber (up to 20% ratio) is validated, and future research directions such as continuous processes,
by-product treatment, and circular economy are explored.
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