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Table 1 Ethylene/propylene copolymerization with Cp” Ti{ QOAllyl}y and different mMAQ catalytic systems’

Run mMAQ TMA in MAO Ti oxidation state{ mol% ) Yield Activity % 10* (7]

No. {wi%} TRy Ty TN {g) {gEP/molTivh} {dL/g)
1 mMAO-1 22.3 7.9 71.3 20.8 0.110 0.53 1.652
2 mMAQ-2 18.5 2.1 38.7 59.2 0.418 2.0 1.716
3 mMAO- 3 16.6 1.5 24.2 74.3 0.5792 2.8 1.783
4 mMAO-4 14.8 1.1 10.1 B8.8 2.9483 14.2 1.849

" Canditions: { Ti] = 1.0 % 10" "mol /L, Al/Ti = 140(mol /mol) ,F: P= 30: 70{ mol/mol}, P = 0. 13MPs, T, = 40T , toluene = 20mL, z, = 1.0h
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Table 2 Effect of the feeding molar ratio of ethylene to propylene on copolymerization with Cp™ Ti{ OAllyl)s /mMAQO-4 catalytic system”

Run E/P Yield Activity X 107* E/p (9] Hexane Hexane
feed soluble insotuble
No. { mol/mol) (g) {gEP/molTi*h) in eopelymer {dL/g} {wt%} (wt%)
5 0:100 2.8954 13.9 1.880 100 0
b 10:90 3.3267 16.0 0.226:0.774 1.8B28 99.7 0.3
7 30:70 2.9483 14.2 0.456:0.544 1.849 99.6 0.4
8 50:50 2.1863 10.5 0.572:0.428 2.529 99.4 0.6
9 70:30 1.7027 8.2 0.682:0,318 3.285 953.0 7.0
10 90:10 0.483 2.3 0.857:0.143 4.350 32.6 68.4
11 100:0 0.443 2.1 8.565 o] 100

* Conditions are the same as Table 1 except the molar ratio of E/P.
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Table 3 Effect of reaction temperature on ethylene/propylene copolymerization with Cp™ Ti(QAllyl); /mMAQ-4 catalytic system ™

Run T, Yield Activity x 1874 { 1;] Hexane soluble Hexane insoluble
No. () {g) {2EP/molTi+h) {dL/g) {(wi%) (wt%)

12 0 2.4148 11.6 2.729 77.4 12.6

13 20 2.4968 12.0

14 30 3.0634 14.7

15 40 3.3267 16.0 1.828 99.7 0.3

16 50 3.4723 16.7 1.408

17 60 3.1729 15.2 99.9 0.1

* Conditions; E/P = 10 :90{mol/mol) ,other conditions are the same as Table 1.
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Table 5 Effect of Al/Ti molar ratic on ethylene/propylene

copolymerization with Cp” Ti{ OAllyl); /mMAQ-4 catalytic system”

Run AlL/Ti Yield Activity x 10 7* [7]
No. {mol/mol) (g} (gEP/molTi*h) (dL/g)
26 100 1.5679 7.5 1.685
27 140 3.4723 16.7 1.408
28 190 3.220 15.5

29 230 2.9126 14.0

30 260 2.4098 11.6 - 1.350

* Conditions: T, = 50T , E/P = 10: 90{mol/mol}, other conditions

are the same as Table 1.
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Table 6 Effect of catalyst concentration on ethylene/propylene

copolymerization with Cp” Ti{ OAllyl); /mMAO-4 catalytic system’

Run [Ti]1*x10° [mMAO-4]  Yield Activityx107*  [3]

No. (mol/L) (mol /L) (g} (gEP/molTi-h) {(dL/g)
31 0.5 .070 0.2748 2.6 1.633
32 0.7 0.098 1.1077 7.6
33 1.0 0.140 3.4723 16.7 1.408
34 1.2 0.168 3.0671 12.3
35 1.6 0.224 1.7928 5.4 1.362

* Conditions are the same as Table 5 except the catalyst
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ETHYLENE/PROPYLENE COPOLYMERIZATION WITH

HALF-TITANOCENE/MAO CATALYST
I. SYNTHESIS OF ETHYLENE /PROPYLENE COPOLYMER

XIE Meiran, WU Qing, LIN Shangan
{ Institute of Polymer Science , Zhongshan University , Guangzhou 510275}

Abstract A novel half-titanocene compound, { %°-pentamethylcyclopentadienyl) titanium triallyloxide

{Cp" Ti{OCH,—CH=—CH,);), and modified methylalumiloxane { mMAQ) were synthesized and
employed in the study on ethylene-propylene copolymerization. The influences of the amount of residual
TMA in MAO, ethylene-propylene {eeding molar ratio, polymerization temperature and the concentrations of
catalyst and mMAQ on activity of ethylene-propylene copolymerization, molecular weight of copolymer have
been discussed in detail. It was found that the catalytic activity increased with the decreasing of the amount
of residual TMA in MAQ, such as from 22.3% to 14.8% TMA content in MAO, resulting in the Ti( [V)
species content from 40.8% up to 88. 8%, which indicated that the Ti( ¥ } species is favorable for the
ethylene-propylene copolymerization. The activity also increased with the decreasing of ethylene molar ratio
in feeding comonomer, it perhaps related to the chain structure and physical state of copolymer. The catalytic
activity was affected obviously by the polymeric temperature, but it was not as sensitive in higher ethylene-
propylene feeding molar ratio (E/P = 70 : 30) as that in lower E/P feeding ratio (E/P = 10:90), this
performance suggested that higher temperature was more suitable for ethylene polymerization than for
propylene polymerization. The varying ranges of Al/Ti=140~230mol/mol and [Ti]=1.0x10"3~1.2X
10 *mol/L. were the optimum conditions for ethylene-propylene copolymerization. Subsequently, high
molecular weight random ethylene-propylene copolymer elastomers, most of those can be soluble in hexane,
were obtained by the catalyst.

Key words Half-titanocene catalyst, Methylalumiloxane, Ethylene/propylene copolymerization



