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Tab. 1 Anionic copolymerization competitiveness of terpenes with styrene derivative monomers

. Solvents & Polymerization Reactivity Reactivity
Monomer 1 Monomer 2 Initiator » . .
polar additives temperature/ C ratios r, ratios r,
Isoprene'™’ Styrene SBL Cyclohexane & THF 20 0.012 12.58
Myrcene"" Styrene SBL Cyclohexane & TMEDA 25 0.15 17.52
1321 Adjustment of temperature
Myrcene " Styrene SBL THF -78~25
effects on block copolymers
Myrcene ™ Styrene SBL Cyclohexane 23 36 0.028
Myrcene 4-Methylstyrene SBL Cyclohexane 23 140 0.0074
Myrcene" Styrene TIBAL/NaH Toluene 100 0.12 3.18
Farnesene™' Styrene SBL Cyclohexane 23 27 0.037
Isoprene'”” Styrene SBL Cyclohexane 20 10.1 0.013
Isoprene"” Styrene SBL Cyclohexane 40 12.8 0.051
Isoprene™ Styrene SBL Benzene 30 9.2 0.04
Isoprene™ Styrene SBL Ethylbenzene 30 8.4 0.031
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Progress on Research of Anionic Polymerisation of Bio-Based Terpene Monomers
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ABSTRACT: In recent years, the demand for sustainable materials has increased in line with reduced fossil
resource availability and heightened environmental awareness, which has resulted in a growing interest in bio-
based polymers in the field of materials science and engineering. The present paper detailed the research progress
on the structural design and molecular weight and its distribution by anionic polymerisation of two important
terpene monomers, [3-laurene and B-farnesene, from a wide range of sources. This research elucidated that
anionic polymerisation of terpene monomers is highly advantageous in the preparation of bio-based polymers.
Furthermore, the paper expounded on the kinetics of the terpene copolymerisation reaction with styrene and its
derivative monomers, with the objective of preparing laurylene-based styrene butadiene rubbers that are suitable for
sustainable high-performance tyres, characterized by a bottle-brush structure. The bottle-brush structure
significantly improves the dispersion of fillers in rubber. The terpene polymers were functionalized by end-of-chain
modification, mid-chain modification and copolymerization of functional monomers to improve their interaction
with functional fillers. The paper finally pointed out that terpene polymers are currently facing problems such as
limited monomer sources, insufficient material properties, and fewer application studies, and looked forward to
the future direction and challenges faced by terpene polymers.

Keywords: bio-based polymers; (-myrcene; [-farnesene; anionic polymerization; bottlebrush-like structure;

thiol-ene reaction





