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Table1 YC-NMR area data for ethylene/propylene copolymers of
Run 7 through Run 9

2.1

Carbon *C-NMR chemical Monomer Peak areas in%
type shift( 5) sequence  Run7 Run8 Run?
Sw 44.2~46.8 PP 10.53  7.18  4.50
S, 38.1~38.4 2PEP 11.01 9.16 7.22
Sa 37.2~37.5 PEE,:, 6.50 g.20 10.96
S 30.2 PEEE,., 11.70 14.70 11.58
Sx 29.8 EEE,., 2.71 8.84 22.86
Sm 27.2 PEE,»; 6.50 9.20 10.96
S 24.5 PEP 5.50 4.58 3.61
Ta 32.8 EPE 3.04 4.49  6.88
Ta 30.5 PPE 4.77 423 2.4
Tg 27.6 PPP 9.88 6.84 2.73
P 19.8~20.4 27.89  21.58 15.00
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Fig. 1 3 CNMR spectrum of ethylene/propylene
copolymer{ Run %)
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Table 2

ratios and persistence ratio for copolymers

Monomer composition, sequence distributions, reactivity

Run No. 7 8 9
[P] 0.544 0.428 0.318
[E] 0.456 0.572 0.682
[pP] 0.299 0.188 0.105
[PE] 0.490 0.480 0.426
(EE] 0.211 0.332 0.469

" 7.97 7.93 7.84
2 0.132 0.136 0.138
rir 1.05 1.08 1.08
p 1.01 1.02 1.02
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Fig. 2 Fineman-Ross plot for ethylene/propylene
copolymerization with Cp” Ti{ OAllyl}; /mMAO-4 catalytic

system
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Table 3 C-NMR area data for ether soluble and hexane soluble fraction of ethylene/propylene copolymers

Carbon Monomer Peak areas in%
type sequence Run7-1* Run 7-2" Run 8-1" Run 8-2° Run 9-1" Run 9 -2t
S, PP 11.23 10.85 7.69 7.49 4.57 4.38
Su ZPEP 10.80 10.53 11.10 10.39 7.57 7.25
So FEE, ., 6.23 6.47 8.23 .77 10.47 11.41
S, PEEE, ., 9.86 10.52 13.14 11.63 15.86 12.65
Sy EEE.:, 2.18 3.7 9.83 11.3¢9 20.29 2378
S PEE, 2, 6.23 6.47 B.42 9.76 10.46 11.43
Sw PEP 5.39 5.26 5.58 5.13 3.78 3.61
Tau EPE 3.91 4.22 4.87 5.45 6.24 6.49
Ta PPE 5.11 4.51 3.81 3.49 3.12 2.94
Ty FPF 11.20 10.60 7.36 6.90 3.7 3.14
P 27.85 26.86 19.97 18.59 13.94 12.90

! Ether soluble; * Hexane soluble

Table 4 Monomer composition, sequence distributions, reactivity ratios and persistence ratio for ether soluble fraction and hexane soluble fraction of

copolymers
Run No. Run7-1 Run7-2 Run8-1 Run8-2 Run 9-1 Run 9-2

[P} 0.566 0.545 0.434 0.427 0.324 0.313
(E] 0.434 0.455 0.566 0.573 0.676 ) 0.687
[PP] 0.322 0.303 0.188 0.182 0.109 0.100
[FE] 0.488 0.484 0.492 0.490 0.430 0.426
[EE] 0.190 0.213 0.320 0.328 0.461 0.474
r 7.20 8.14 7.45 7.67 7.64 7.93
ra 0.142 0.135 0.133 0.130 0.142 0.132
rir 1.02 1.10 0.99 0.99 1.09 1.05

o 1.0 1.02 1.00 1.00 1.02 1.01
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Fig. 3 '*C-NMR spectra of ether soluble fraction (a) and —F Ll EEAERCER T Ti(N), Ti(D ®H —
hexane soluble fraction{b} of Run 9 FHEBEERLSEIRES TP ZBAFEREY
FRURERRZIBNER.
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ETHYLENE/PROPYLENE COPOLYMERIZATION WITH

HALF-TITANOCENE/MAQO CATALYST
[I. "C-NMR ANALYSIS OF ETHYLENE-PROPYLENE COPOLYMER

XIE Meiran, Wu Qing, LIN Shangan
( Institute of Polymer Science , Zhongshan University , Guangzhou S10275)

Abstract  Stereo-structure and monomer sequence distribution of the ethylene-propylene copolymers
obtained from half-titanocene catalytic system, ( 5°-pentamethylcyclopentadienyl ) titanium triallyloxide
(Cp"® Ti(OCH,~—CH=CH,);) combined with methylalumiloxane { MAQ), have been investigated by *C-
NMR spectra. The monomer reactivity ratios of the copolymerization with this catalyst were calculated from
the monomer sequence distribution in *C-NMR spectra, r; =7.91 +0.06 for ethylene, r,=0.135+0.03
for propylene,and the products ryr; for all runs in various feeding monomer ratio are almost equal to one
(rir2==1). The monomer reactivity ratios were also determined according to Fineman-Ross method, the
values of »,=7.74,r,=0.134 and r,r, =1.04 are very close 1o those of calculating above by ¥ C-NMR
analysis. These results indicated that the copolymers produced are random ones. The ethylene-propylene
copolymers could be fractionated by successive solvent extraction and gave two fractions of ether-soluble and
hexane-soluble. These two fractions showed slight differences in their monomer sequence distribution and
monomer reactivity ratio. The ether-soluble fraction contained more propylene units, while more ethylene
segments existed in the hexane-soluble fraction.
Key words Titanocene catalyst, Ethylene/propylene copolymer, *C-NMR analysis, Sequence

distribution, Reactivity ratio



