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Table 1 Effect of catalyst

I
it &

e on L

R Catal Activity M(x10-4) eis-1,4 trans-1,4 1,2
x
un vt (kgP/molTi+ h) y (mol% )
1 Cp® Ti( OBz}, 38.8 30.3 62.7 12.6 4.7
2 Cp" TiCl 17.0 18.3 62.5 13.2 24.3
3 Cp* Ti{ 0CH,0CH; )5 14.5 33.7 62.7 12.9 24.4
Polymexization conditions: [Ti] = 1% 107 mol/L, Alyyo/Ti = 400, Pyy =0.13 MPa, T = 60°C, ¢ = 60 min
Table 2 Effect of temperature on buladiene polymerization with Cp* Ti( 0Bz);/MAO
Temperature Activity e cis-1,4 trans- 1,4 1,2
R M. (x10
- () (kgP/omolTi+h) (x107 (mol%)
4 40 2.5 21.3 65.0 18.2 16.8
i 60 38.% 30.3 62.7 12.6 24.7
5 80 3.1 38.4 60.3 13.7 26.0
Polymerization conditions: [Ti] = 1 x 107> mol/L, Alyso/Ti = 400, Pyy = 0.13 MPa, t = 60 min
Table 3 Effect of catalyst concentration on butadiene polymerization with Cp* Ti{ OBz);/MAQ
[1i] x 10* Activity ” cis-1,4 trans-1,4 1,2
R M (x10
uw (mol/L) (kgPfmolTi*h) A(x107%) (mol% )
6 6 7.6 31.1 62.6 12.6 24.8
7 8 32.6 30.8 62.4 12.7 24.9
1 10 38.8 30.3 62.7 12.6 24.7
3 12 27.4 28.7 62.5 12.4 25.1

Polymerization conditions : Alyso/Ti =400, Ppy =0.13 MPa, T, =60°C , ¢ = 60 min
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Cp' Ti(OBz),/MAOBK R AT MR AT ER
FIBY Alyo/Ti BE/R M . B E E MR E(TI] = 1.
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Fig. 1 Effect of Aly,o/Ti molar ratio on the catalytic activity
and molecular weight
Polymerization conditions: [Ti] = 1 x 1077 mol/L, Py =
0.13 MPa, T, = 60C , ¢ = 60 min
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Table 4 Effect of external TIBA on butadiene polymerization with Cp " Ti{ 0Bz)./MAO

Abngs /Ti Activity » cis-1,4 trans- 1,4 1,2
Run (mobfmol) { kgP/molTi+h) M. (x1079) (mal%)
13 50 48.9 34.2 61.3 11.4 27.3
14 100 6.3 9.7 61.3 8.8 9.9
15 200 36.3 46.5 59.8 9.9 30.3

Polymerization conditions: [Ti] = 1 x 10-3 mol/L, Alyso/Ti = 400, Ppy =0.13 MPa, t = 60 min, T, =60

Table § Chemical analyst of Ti oxidation state in butadiene palymeric system

R Temperature Alyyo/Ti TIBA/Ti Ti oxidation state {mol % )

o () (mol/mol) ( mol/mal) Ti( 1) Ti(I) Ti( V)
1 60 400 - 13.7 70.4 15.9
5 80 400 - 16.3 72.1 11.6
10 60 200 - 9.8 66.1 4.1
13 60 400 50 16.8 73.2 10.0
14 60 400 100 19.1 74.0 6.9
15 60 400 200 25.8 67.3 6.9

Conditions; [Ti] = 1 x 107? mol/L, Pg; =0.13 MPa, TMA weight percent in MAO is 25.1%
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Fig. 2 GPC curves of polybutadiene obtained from
Run 1 (a),Run 13 {(b) and Run 14 (c)
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SYNTHESIS OF POLYBUTADIENE WITH TITANOCENE CATALYST

HUANG Dongdong, ZHU Fangming, LIN Shang’ an
( Instisute of Polymer Science , Zhongshan University , Guangzhou 510275)

Abstract Polybutadienes were synthesized with 1’ -pentamethycyclopentadienyltri group titanium [Cp" Tily,L=
chloride, benzyloxy, p-methoxyphenoxy ] in the presence of methylaluminoxane (MAQ ). The influences of
polymerization 1emperature [ 7,1, catalyst concentration [Ti] and Aly,/Ti molar ratio on butadiene polymerization
have been studied. The external addition of triiscbutylaluminum (TIBA) into the catalyst system gave a great
promotion on the catalytic activity and the molecular weight of polybutadienes . The results showed that the best
polymerization conditions with Cp” Ti(OBz);/MAQ as the catalytical system were [Ti]=1x10"* mol/L, T, =
60°C, Al,,,/Ti = 400 ( mol/mol ) and Alp,/Ti = 100. The oxidation states of active litanium centers in
Cp® Ti(OBz),/MAQ catalytic system have been determined by the redox titration method. It seems that the active
center of Ti( [ ) is favourable for butadiene polymerization with higher catalytic activity.

Key words Titanocene catalyst, Methylaluminoxane, Polybutadiene



