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Fig. 1 Effect of temperature on polymerization of styrene
Polymerization conditions: AUTi molar ratio = 100; SU/Th
molar ratio = 5; initial styrene concentration [St]q = 2.16

mol/L; ¢ = 30 min; solvent , petroleum ether
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Fig. 2 Effect of AUTi molar ratic on polymerization of
styrene
Polymerization conditions: Si/Ti molar ration = 5;

polymerization temperature = 50°C; ¢t = 30 min; initial
styrene concentration [ Stly = 2.47 mol/L, solvent,
petroleurn ether
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Fig. 3 Effect of S5i/Ti molar ratioc on polymerization of
styrene

Polymerization conditions: Al/Ti molar ratic = 100; initial
styrene concentration [ Stly = 1.44 mol/L; temperature =

40 ; ¢ = 30 min; solvent, petroleum ether
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Fig. 4 Effect of initial styrene concentration on polymerization of
styrene

Polymerization conditions: A/Ti molar ratio = 100; 5i/Ti molar ratio =
5;temperature = 50°C ; 1 = 30 min; solvent, petroleum ether
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Fig. 5 Effect of hydrogen on styrene polymerization

The polymerization is carried out in 100 mL Schlenk bottle and 40 mL
petroleun ether and 15 mL styrene are injected .

Other polymerization conditions: temperature = 50°C ; ¢ = 30 min; A/Ti

molar ratio = 100;5i/Ti molar ratio = §
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Fig. 6 HRepresentative > C-NMR spectra of iPS
Polymerization conditions: A1( i-Bu); as cocatalyst, A/Ti molar ratie
= 100; SifTi molar ratic = 5; [ St], = 2.16 mol/L, temperature =

50 ; ¢ = 30 min;solvent, petroleum ether

b

Fig. 7 GPC curves of iPS prepared with different cocatalyst
Polymerization conditions: A/Ti molar ratio = §00; Si/Ti melar ratio =
5;temperature = 50°C ; t = 30 min; initial styrene concentration [St],
=2.16 mol/L
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Table 1 Effect of different cocatalyst on molecular weight and MWD of isotactic polystyrene

TBAITEA Efficiency M, PDI M. (x10°%) Fraction of Flory component (f)
( gPS/gTi-h) {x10-%) a b ¢ d e f 8 b < d e f
TEA 684 0.89 8.09 41,7 14.4 546 2.11 0.79 0.22 0.081 0.242 0.263 0.241 0.151 §.022
1 702 1.14 6.06 37.0 136 4.9% 1.84 0.72 0.130 0.337 0.267 0.178 0.088
10 1346 2.41 4.02 48.8 16.8 855 .89 0.326 0.349 0.245 0.080

TBA 4490 2.03 3.37 465 16.1

6.90 1.76 0.239 0.392 0.343 0.026
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Fig. 8 GPC curves of i{PS prepared with different Si/Ti
molar ratio

Polymerization conditions: AUTi molar ratio = 1003 [St ],
=1.44 mol/L; temperature = 40°C; ¢ = 30 min; solvent,

petroleum ether
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Table 2 Effect of S/Ti molar ratio on molecular weight and MWD of isotactic polystyrene

/T L% M.(x10-%) PDI M, (x107%) Fraction of Flory component{ f)
a b [ d a b ¢ d
85.2 2.04 5.64 50.0 14.6 5.713 1.42 0.26% 0.363 0.260 0.108
88.5 2.34 4.42 500 18.9 9.17 1.%0 0.275 0.345 0.317 0.063
10 91.0 2.57 2.66 47.6 17.2 4.17 - 0.311 0.595 0,004 -
15 99,7 2.10 2.49 37.0 15.5 4.18 - 0.297 0.589 0.114 -
Table 3 Hydrogen effects in polymerization of styrene
VH2 L, Mox10-¢ 11 (%) PO M {x10™%) Fraction of Flory component( f}
T o 8 b e d e f 8 h ¢ d e f
0 3.4 85.8 2.79 62.5 194 5.68 - - - ¢.360 0.578 0.062 - - -
5 2.69 89.5 3.49 62,5 24.7 12.0 3.33 - - 0.208 0.373 0.300 0.119 - -
10 2.2 96.7 3.98 66.7 2.5 10.2 2.74 - - 0.232 0.385 0.266 0.117 - -
20 1.84 85.5 12.8 71.4 23.5 9,85 3.51 1.13 0.27 0.128 0.253 0.223 0.218 0.131 0.047
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Fig. 9 GPC curves of iPS prepared with hydrogen
The polymerization is carried out in 100 mL schlenk bottle
and 40 mL petroleum ether and 15 mL styrene are
injected; Hydrogem is injected after the catayst added in;
Other polymerization conditions: temperature = 50C; ¢ =
30 min; AVTi melar ratio = 100; Si/Ti molar ratio =5
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SYNTHESIS OF ISOTACTIC POLYSTYRENE WITH Mg(Cl, SUPPORTED TITANIUM
CATALYST AND STUDIES ON ITS MOLECULAR WEIGHT DISTRIBUTION

WANG Guocheng, FAN Zhigiang, XU Junting
( Institute of Polymer Science , Zhejiang University , Hangthou 310027)

Abstract The highest catalytic efficiency of styrene polymerization reached 7.7 x 10° gPS/gTi*h by using MgCl,
supported spherical Ziegler-Natta catalyst systems(TiCl,-MgCl,/AIR,;/diphenyldimethoxry silane) ."*C-NMR analysis
showed that the products were isotactic. The influences of polymerization conditions on molecular weight and
molecular weight distribution (MWD) were studied by fitting the GPC curves of isotactic polystyrene { {PS) with the
Schulz-Flory “most probable” distributions . When triethylaluminium was used as cocatalyst, the produced iPS may
have more low molecular weight fractions. iPS with narrow distribution was produced with triisobutylaluminium as
cocatalyst. When molecular hydrogen was added in the system, the catalytic efficiency was increased and the MWD
of iPS was strongly broadened.

Key words Isotactic polystyrene, Molecular weight distribution



