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Review of methods and models for evaluating the
efficiency of devulcanization of cured rubbers
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Fig. 7. EU used tire management (ETRMA, 2019).
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Abstract

Recycling of rubber materials and tires around the world is becoming increasingly important due to rising raw
material costs, declining resources, and growing awareness of environmental issues. There are currently two
main methods to recycle common tires and rubber parts. The first method is reuse as a secondary application of
used parts and the second method is the recycling of raw materials of parts in the form of reuse of rubber powder
or regenerated polymer materials. The second method of recycling rubber parts or recycling raw materials of
parts includes two main methods of reclaim and devulcanization. Reclaim method refers to the macroscopic
recycling of materials in the form of rubber powder particles without a distinct base separation for the powdered
rubber material, and devulcanization is the microscopic and selective recycling method for breaking the sulfur
cross-links in rubber compounds. In other words, in the reclaimed rubbers method, the main polymer chain,
which provides mechanical properties, is broken and the loss of raw material properties is accepted. While in
devulcanization, the main polymer chain is tried to maintain the length and molecular weigth of the polymer
chain as much as possible in order to use the higher properties of the recycled rubber polymer, in which case the
focus is solely on destroying the sulfur cross-links between the polymer chains. In this paper, methods and models
developed for this purpose by researchers have been studied.
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