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Table 1 Copolymerization of ethylene/propene with the monotitanocene
complex of Cp” TiCly activated by modified methylaluminoxane { mMAQ)

E/Pinfeed Activityx 107% mol% P in i T2
fun {mol/mal)  (gP/mwlTi-h)  Copolymer® (cy (T}
1 100/0 11.4 0 -120 128
2 0/100 6.0 100 -7 None
3 70/30 8.7 58 -27  Nome
4 80/20 15.1 36 -32  None
5 87/13 16.1 25 ~ 38  None
5 9317 7.2 12 -46 115

Polymenzation conditions : T, =20C, [Ti] =4 % 10°* mol/L, AUTi =
200 mol/mol, Pg + Pr = 0.12 MPa, Toluene as solvent, 2, = 60 min

* Determined by " C-NMR;® Determined by DSC
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Table 2 Influences of temperature and ALTi molar ratio on

copolymerizaiton of ethylene and propene with Cp ™ TiCl,/mMAO

T, AVTi Activity x 107* Ty
flue () { mol/mol) (gPlmolTi*h)  (C)
7 0 200 19.8 None
5 20 200 16.1 None
8 40 200 14.3 None
9 20 100 4.2 None
10 20 400 15.0 None

Polymerization conditions: [Ti] = 4 x 10°* mol/L, Pg + Pp = 0.12
MPa,E/P = 87:13 mol/mol, Toluene as solvent, ¢, = 60 min

1(a),(b), (c) 7+ B R & Fa/7 15 1t B BE IR
W24 80:20,87:13,93:7 B9 3 3BT MW" C-
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[PP]=1(S,);[PE]= I(S,,) + I(S,);[EE]
=12 [I(Sg)+ 1(S,)] + 1/41(8,); [PPP] = [
(Tw);[PPE} = I(Ty);[EPE] = I(T,); PEP] = J
(Su):[PEE] = I(S,,); (EEE] = 1/21(S,,) + 1/41
(8,0
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(P]=[PP]+1/2[PE] = [PPP] + [PPE] + [EPE]
[E]=[EE] + 1/2[PE] = [EEE] + [EEP] + [ PEP)
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Fig. 1 ' C-NMR spectra of poly ( ethylene- co-propene )
from Run 4 (a),Run 5 {b},Run 6 (¢} in Table 1

Table 3 '"C-NMR area data for ethane/propene copolymers

Carbon  Chemical Monomer Peak areas in mol%
type shift sequence Rund Run5 Run6
S 45.4 ~ 47.1 PP 12.72 10.08 5.78
Sar 38.3-38.7 2PEP 405 5.93 4.10
S 37.2-31.9 PEE, ., 11.69 13.37 17.13
St 35.7 PEE P 1.71 0.87 0.31
Sen 34.8 5.44 593 2.11
Ty 33.5 2,21 1.72 1.59
Tos 33.2 EPE 378 4.27 6.39
Tw 31.2,30.8 PPE 10.7% 12.21  8.23
Sy 30.3 PEEE, ., 3.73 3.8 7.17
Sss 29.9 EEE, .\ 7.95 5.58 16.5
T 28.4 PPP B.15 35,20 1.36
S 27.8 2PEEFP 1.43 1.64 1.14
Sa 27.4 PEE, ., 6.22 6.95 8.39
Sg 24.8 PEP 375 4.39 3.23
Pay 20.7 Attached to Tp+ 7.17 7.4 2.81
P 20.0 Antached to Ty and T\, k415 12.77 12.21
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Table 4 Monomer composition, sequence distributions, reactivity ratios

and persistence ratic for copolymers

Sequence distribution of ethylene/butylene-1

Sequ.er.lces und copolymer obtained from
reactivity ratios

Run 4 Run 5 Run 6
[P} 0.501 0.417 0.325
[E] 0.499 0.483 0.625
[PP] 0.255 0.163 0.036
[PE} 0.493 0.508 0.559
[EE] 0.251 0.328 0.405
[PPP] 0.217 0.141 0.034
[PPE] 0.286 0.242 0.206
[EPE] 0.101 0.116 0.160
[ PEP] 0.100 0.119 0.081
[EEP] 0.166 0.189 ¢.268
{EEE] 0.131 0.192 0.251
I 2.413 2.707 2.760
ra 0.437 0.306 0.068
Ty 1.05 0.828 0.188
P 1.01 0.793 0.705
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COPOLYMERIZATION OF ETHYLENE AND PROPENE WITH MONOTITANOCENE/
METHYLALUMINOXANE AS CATALYST

ZHU Fangming, YANG Yijia, LIN Shang’an
( Institzte of Polymer Science , School of Chemistry and Chemical Engineering , Zhongshan University , Guangzhou 510275)

Abstract  Ethylene and propene were homo- and copolymerized with monotitanocene catalyst composed of 7’-
pentamethylcyclopentadienyltrichloride titanium ( Cp” TiCl,) activated by modified methylaluminoxane { mMAO) .
Influences of copolymerization conditions including ethylene/propene molar ratio in the feeding, polymerization
temperature and Al/Ti molar ratio on activity, propene content in copolymers and the triad and tetrad sequence
distributions were investigated . The monomer reactivity ratios rg and 7 (E = ethylene,P = propene) for ethylene/
propene copolymerizations were estimated from the > C-NMR spectra. At high propene content in the feeding, the
Cp” TiCl,/mMAO catalyst gave rise to rg7p = 1 in combination with a resultant random copolymer. Whereas, at low
propene content in the feeding, the copolymer exhibits a tendency toward alternating comonomer distribution ( ry rp
< 1), which indicates that propene suguences are isolated in the copolymer. The thermal properties of copolymers
determined by DSC are mainly dependent on the propene content in the copolymers.

Key words Ethylene/propene copolymerization, Poly(ethylene-co-propene), Monotitanocene catalysts,

Methylaluminoxane





