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Table 1 The fractions of copolymer by successive extration with ether and hexane
E/P {feeding)
0:100° 10:90 30:70° 50:50° 70:30° 90:10" 100:0"
ne 40T 60T

Ether soluble{ wt % )} 99.6 51.7 64.6 70.2 43.1 35.8 34.5 2.9

Hexane soluble{ wt% } 35.7 35.1 29.7 56.5 63.6 58.5 28.7
Hexane insoluble( wt% } 12.6 0.3 0.4 0.6 7.0 68.4 100

* Ethylene propylene copolymerization at 40T
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Fig. 1 GPC curves of ethylene/propylene copolymers
a)Raw samply (Run 8); b)Ether soluble fraction
(Run 8 - 1); ¢)Hexane soluble fraction (Run 8 — 2)

Table 2

copolymers

Molecular weight and molecular weight distribution of

Sample M, X107¢ M_¥10™* M, x107* M_x10 * M./M,

Run 8 13.4 26.3 26.3 47.3 1.95
Run8-1 11.5 21.9 21.9 38.4 1.91
Run8-1 15.1 30.1 30.1 51.8 1.99
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Fig. 2 WAXD spectra of raw ethylene/propylene

copolymers

a)Run 6{E:P=10:90}; b)Run 8(E:P=750:50); c)Run
10(E:P=90:10)
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Fig. 3 WAXD spectra of ethylene/propylene copolymers
a)Ether soluble fraction of Run 6(E:P=18:90}; b)Hexane
soluble fraction of Run 6 (E:P=10:90); ¢)Ether soluble
fraction of Run ${E:P=70:30); d)Hexane soluble fraction
of Run 9(E:P=70:30}; e)Hexane soluble fraction of Run
10{E:P=90:10}; f)Hexane insocluble fraction of Run 10
(E:P=90:10)
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Fig. 4 DSC curves of ethylene/propylene copolymers
a)Run 9(E/P=70:30}; b)Run LO(E/P=96:10)
H,; ,C, and H, denote DSC curves of first heating,

cooling and second heating, respectively
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Fig. 5 DSC curves of ethylene/propylene copolymers
a)Run 6(E/P=10:90); b)Run 7{E/P=30:70)
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Table 4 Thermogravimetry data of homopolymers and copolymers of

ethylene and propylene

Run E/P 1% Weight 5% Weight Maximum rate of
No. {mol/mol) loss{T) loss(C ) weight loss{'C }
Run 5 0:100 184.3 292.4 455.6
Run6 10:90 253.4 293.9 456.3
Run7 30:70 240.9 304.2 468.1
Run 8 50:50 156.4 267.4 472.5
Run 9@ 70:30 173.3 321.8 484 .2
Run 10 90:10 277 349 493.8
Run 11 100:0 289.3 362.2 500.4

Table 3 T, data of hormopalymers and copolymers
Sample RunS Runé Run7 Run9 Runll
E/P(mol/mel) 0:100 10:90 30:70 70:30  100:0
T.(T) -8.5  —18 35 -5 -125

* Determined by DSC; * Determined by DMA
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Thermogravimetry curve of ethylene/propylene
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Fig. 7 Dynamic mechanical spectrum of copolymer (Run 7,
E:P=30:70)
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ETHYLENE/PROPYLENE COPOLYMERIZATION WITH HALF-
TITANOCENE/MAQO CATALYST
. CHARACTERIZATION AND STRUCTURE ANALYSIS
OF ETHYLENE-PROPYLENE COPOLYMER
XIE Meiran, WU Qing, LIN Shangan
( Institute of Polymer Science , Zhongshan University . Guangzhou 510275}
Abstract The ethylene-propylene copolymers obtained from half-titanocene catalyst, ( n’-pentamethy-

combined with

{Cp~ Ti(OCH;—CH—CH, )3)

methylalumiloxane (MAQ) , have been characterized by several methods including solvent extraction, FT-

lcyclopentadienyl ) titanium  triallyloxide
IR,GPC, X-ray,DSC, TG and DMA mesurements. The ethylene-propylene copolymers could be fractionated
by successive solvent extraction. Most of them gave mainly two fractions of ether-soluble and hexane-soluble
characteristics, some others contained partly hexane-insoluble fraction. These two ether-soluble and hexane-
soluble fractions have a similar chemical composition and structure in FT-IR spectra. They show no melting
point in DSC mesurements and a wide dispersion peak of non-crystalline phase in X-ray diffraction analysis,
indicating that the copolymers are random ones. Copolymers containing more ethylene segments have shown
some sharp peaks indicating they are crystal line. The glass transition temperature ( T;) of copolymers
increased with the increasing of propylene molar ratio in feeding comonomer from DMA mesurement.
Ethylene/propylene copolymers have shown high molecular weight and narrow molecular weight
distribution in GPC measurements.

Key words Half-titanocene catalyst, Ethylene/propylene copolymer, Structure characterization



