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Fig. ' The effect of Py concentration on conversion of
cationic polymerization of styrene
{Stly = 1.0 maliL, ¢, = 20min, T, = - 60°C, CH, Ch/
Hex(40/60, V/ V)

* a) [H0] = 1.67x t0 ™% mol/L,[TiCl, ] = 0.060 mol/Ls
b) [H;0] =0.96x 10"* mol/L, [ TiCl, } = 0.038 mol/L
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Fig. 2 GPC traces of polystyrene obtained at different
concentrations of Py

a) [Py] =0.031 mol/L; Conv=48.7%: M,=2.24x
10y M,/M, =1.73;b) [Py] = 0.017 mol/L; Conv =
82.2%; M,=3.55x 10°; M./M, =1.80;c) [Pyl =
0.047 mol/L; Conv =27.2%; M, = 1.44 x 10%; M./
M, =1.85
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Fig. 3  First-order plots for styrene polymerization at

different concentrations of Py
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Fig. 4 Reaction order of {Py] for styrene polymerization
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Fig. 5 Time-conversion plots of styrene polymerization at

different concentration of H; 0
[TiCk 1y = 0.06 mol/L, {PyJy = 3.1 x 107% mol/L;

Others are shown in Fig. |
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Fig. 6 First-order plots for styrene polymerization at different

concentration of Hy; O
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Fig. 7 GPC traces of pelystyrene obtained at different
concenlration of H, 0

a) [H,0] =1.17 mmol/L; Conv=60%; M, =4.89 x
10° M /M, =2.07: b) [H;0] = 1.96 mmel/L; Conv
=60%: M,=4.07x10°; M /M, =1.93; ¢) [H,0]
=3.63 mmol/L; Conv=158%; M,=2.34x10*; M/
M, =182
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Fig. 8 First-order plots for styrene polymerization at different

concentration of TiCl,
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Fig. 9 GPC traces of polystyrene obtained at different
concentration of TiCl,

a) [TiCl, ] =0.035 mol/L; Conv = 13.4%; M, =3.09
x 10*; M /M, =1.60;b) [TICl ] = 0.070 mol/L;
Conv=50.3%; M,=519x 10°; M /M, =1.815¢)
[TiCL] = 0.047 mol/L; Conv =25.2%; M, =3.43 x
10'; M /M, =185
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Fig. 10 Time-conversion plots of styrene polymerization
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Fig. 11 Molecular weight and its distribution as function

of styrene conversion
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CARBOCATIONIC POLYMERIZATION OF STYRENE BY
H, O/TiCl,/Py INITIATING SYSTEM

RAN Fen, WU Yixian, QIU Yingxin, HUANG Li, WU Guanying
{ Beijing University of Chemical Technology , State Key Laboratory of Chemical Resource Engineering, Beijing 100029)

Abstract The carbocationic polymerization of styrene (St} initiated by using H,0/TiCl, was conducted at - 60
in dichloromethane (CH,Cl, )/hexane ( n-Hex) (40/60, V/ V) in the presence of pyridine (Py)}.The effect of Py,
H,0 and TiCl, concentrations on the polymerization rate, molecular weight and molecular weight distribution { MWD
or M,/ M) of polystyrene (PS) were investigated in detail . The results show that a desirable polymerization process
with a relatively slow polymerization rate and PS products with relatively narrow molecular weight distribution
(MWD, M /M, =1.8) were obtained in the presence of a small amount of Py. The polymerization rate and
molecular weight of PS obviously decreased while MWD maintained almost unchanged ( M /M, = 1.8) with the
increase of Py concentration. The kinetic order with respect to Py concentration was calculated to be —0.72 on the
basis of first-order dependence of polymerization rate on monomer concentration. The polymerization rate increased,
but the molecular weight of PS producis decreased with increasing H,( concentration in the polymerization system.
The kinetic order with respect to H, O concentration was calculated to be 0.72 on the basis of first-order dependence
of polymerization rate on monomer concentration. Both the polymerization rate and the moleculer weight of PS
products increased greatly with the increase of TiCl, concentration and a near second-order (3 =1.86) dependence
on TiCl, concentration was observed, which may be atiributed to the dimer formation of TiCl,. The experimental
results also showed that the monomer conversion as well as the molecular weight of polymer products increased, but
MWD almost kept unchanged with the polymerization time. The number-average molecular weight of polymers
increased linearly with monemer conversion.

Key words Carbocationic polymerization, Kinetics, Styrene, Polystyrene



