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Synthesis of cis-1,4-polyisoprene with low-temperature prepared Ti-Al catalysts
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Abstract: The high cis-1,4-polyisoprene is prepared by Ziegler-Natta coordination polymerization. The effect of
preparation method and condition of heterogeneous TiCly-Al(i-Bu); two component catalyst on isoprene
polymerization are investigated. The influence of several parameters on the catalytic activity, the gel content,
intrinsic viscosity, microstructure and cis-1,4-content of the polyisoprene is examined in detail, including mole
ratio of catalyst component, prefabricate temperature and aging time as well as catalyst dosage, polymerization
temperature and time. The results show that the optimum conditions of catalyst preparation are as follows: the
molar ratio of Al/Ti is 1.0, the temperature of prefabricate is at —40°C, the aging time is 2 h at room temperature,
molar ratio of Ti/Ip (catalyst content) is 6 X 107, the polymerization for 5 h at 50°C. Under these condition, the
monomer conversion is 87.1% in the polymerization, the microstructure cis-1,4 content in obtained polymer is up
to 91.76%.
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Fig. 1 Effect of mole ratio of Al/ Ti on conversion and
intrinsic viscosity of polyisoprene
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Fig.2 Effect of mole ratio of Al/ Ti on

gel content of polyisoprene
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Table 2 Effect of prefabricate temperature on gel content

and intrinsic viscosity of polyisoprene

Prefabricate temperature /C  Gel content /% Intrinsic viscosity /dl * g™

Al/Ti Microstructure content /%
(mol/mol) 34 cis-1,4 trans-1,4
0.8 0.99 54.52 44.49
0.9 1.48 57.34 41.18
1.0 0 82.53 17.47
1.1 0 77.51 22.49
1.2 1.96 61.43 36.61

-40 3.38 1.76
=30 3.67 1.87
=20 421 1.68
-10 4.08 1.77

0 4.80 1.59
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Table 3 Effect of prefabricate temperature on

microstructure content of polyisoprene

Prefabricate temperature /°C 3,4-/% cis-1,4/%  trans-1,4/%
0 0 79.69 20.31
-10 0 80.71 19.29
-20 0 81.79 18.21
=30 0 83.79 16.21
—-40 0 87.79 12.21
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Fig.6  Effect of aging time on monomer conversion of

polyisoprene under different prefabricate temperature
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Table 4 Effect of aging time on gel content and intrinsic

viscosity of polyisoprene

Aging time /h Gel content /% Intrinsic viscosity /dl * g™*
1 3.76 3.26
2 4.08 3.59
3 391 3.73
4 3.72 3.69
5 3.99 3.72
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Fig.7 Effect of catalyst dosage on monomer conversion and

gel content of polyisoprene
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