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Abstract : Ethylene-propylene copolymerizations with 3 types of Ziegler-Natta catalyst were carried
out in a semibatch slurry reactor. The effects of monomer feed ratio on catalyst activity and copoly-
mer composition were examined. From Fineman-Ross equation, monomer reactivity ratios were dete-

rmined. Intrinsic viscosities and melting temperature of the copolymers were also measured.
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Fig. 1. Effect of C;H, contents in the gaseous feed on
catlyst activities at 3kg/cm? G, 70C and 60 min : (@)
TiCl; - 1/3AICL,+DEAC, (W) TiCl, - 1/3A1CL+TEA,
(A) Mg (OET)»ID/TiCl,+ TEA+ED.
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Fig. 2. Copolymer composition vs. gaseous feed com-
position at 3kg/cm? G, 70T and 60 min. Same symbols
as in Fig. 1.
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Fig. 3. Variation of copolymer composition with reac-
tion time : (@) 10, (M) 20, (A) 30, and (%) 50

mole% ethylene.
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Table 1. Analytical Data of Ethylene-propylene Copolymerization

Monomer Feed Liquid Phase
};\I‘i)n Mole Fraction  Mole Fraction

Initial Composi-
tion in Copolymer F f F¥/f

F(f—1)/f

1** 2% M, M, dM,

dM,

A*—~1 0.10 0.90 0.03784 0.96126 37
A -2 020 0.8 0.08145 0.91855 58
A -3 030 0,70 0.13024 0.86805 70
A -4 050 0.50 0.26182 0.73818 85
B*-1 0.10 0.90 0.03784 0.96126 36
B -2 0.20 0.80 0.08145 0.91855 54
B -3 0.3 0.70 0.13024 0.86805 67
B -4 050 050 0.26182 0.73818 82
C*-1 0.10 0,90 0.03784 0.96126 26
C—-2 0.20 0.8 0.08145 0.91855 46

63 0.0394 0.5873 2.64X10° —2.77X10?*

42 0.0887 1.3810 5.70X10" 2,45X10?
30 0.1520 2.3333 9.90x10°  8.69x10?
15 0.3547 5.6667 2,22X10% 2,92X 10"

64 0.0394 0.5625 2.76X10° —3.06x10?

46 0.0887 1.1739 6.70x10* 1.31x10?
33 0.1520 2,0303 1.14x10? 7.71x10?
18 0.3547 4.5556 2.76X10% 2,77X10!

74 0.0394 0.3514 4.42X10° —7.27X10?
54 0.0887 0.8519 9.23X103 —1.54%10?

C -3 030 0.70 0.13024 0.86805 60 40 0.1520 1.6000 1.44X10% 5,70X10?
C—-4 050 0.50 0.26182 0.73818 78.5 21.5 0.3547 3.6512 3.45X10% 2,58X10!
Where : *Catalyst systems : A ; TiCl; - 1/3AICl;+ DEAC, B : TiCl; - 1/3A1Cl;+ TEA,
C : Mg(OEt)/ID/TiCl;+ TEA+ED, **Monomer : 1. ethylene, 2. propylene
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Fig. 4. Copolymer composition vs. liquid composition.
Same symbols with Fig. 1.
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B 12,44%+0.73
C 10.91x0.48

0.07 £0.01 0.87
0.12+0.01 1.30

Experimental conditions : 4 kg/cm? G, 70C.
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Fig. 5. Intrinsic viscosity vs. copolymer composition at
3kg/cm? G, 70C and 60 min. Same symbols as in Fig. 1.
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Fig. 6. DSC thermograms of copolymer from catalyst,
C: a) 0,b) 24, ¢) 43, d) 57, e) 93, f) 100 mole%

ethylene.
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