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PRIORITIZED THEME/TECHNOLOGY THEME

Development of recyclable natural rubber materials using on-demand degradable

cross-linker

Project Leader : Kousuke Tsuchiya

Associate Professor, Department of Chemistry and Biotechnology,

School of Engineering, The University of Tokyo

R&D Team : JASRI, Bridgestone Co.

Summary :

Cross-linked natural rubber exhibits unparalleled mechanical properties
based on strain-induced crystallization behavior and, therefore, no
alternative material have been developed for car tire to date. The cross-
linked natural rubber materials are hardly degradable, and only
recyclable via thermal recycling process. This research aims to develop
recyclable natural rubber materials by cross-linking with degradable
peptide cross-linkers. Peptide sequences of the cross-linker will be
rationally designed for the selective degradation by specific reagents such
as reactive oxygen species (ROS) or proteases. Novel natural rubber
materials with the cross-link/de-cross-link systems will offer chemical
recycling of tires for future sustainable society.

i cross—|ink ”I

Ss
Natural Rubber: NR

M

H O X y 0 novel degradable
’QN/;J‘%T"QHJ\gNé I~ polypeptide
HS' :

vulcanization

1
1 » unparalleled mechanical properties
. » hard to recycle

cross-linker

E by peptide 1
'
Cross—linking degradable
unit unit
NR cross—Iinked '
with peptide selective degradation on-demand de—cross—|ink E
X e Y
}M);El‘ chemical \ ;S = !
NH O ¢ HN NH O !
d SR—(__ recycling 4 SH -

reuse for starting material




	スライド番号 1
	スライド番号 2

