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Z718t9 ). Lewisgd 717} A7tE A Zole] €43 F58A e =2dd &3 A 2423,

Abstract . The copolymerization of ethylene and propylene was carried out with catalysts prepared
by treating 2-ethyl-1-hexanol solution of MgCl, with TiCL. The changes of catalyst activity and copoly-
mer composition were examined at different catalyst preparation conditions and polymerization con-
ditions. The effects of Lewis base were also studied. The catalyst system showed the maximum acti-
vity at 30C and for [TEA]/[Ti]=50. The propylene content of copolymer was independent of poly-
merization temperature, mole ratio of catalyst and cocatalyst, and polymerization time. The monomer
reactivity ratio was found to be rg=5.30, r,=0.30 calculated by Kelen-Tudos method. By raising the
temperature of catalyst prepartion and further treating the catalyst with TiCl, the catalyst activity and
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propylene contents of copolymer increased. The addition of Lewis base decreased the catalyst activity

and propylene content of copolymer.
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Table 1. Effects of Codiluent for MgClL/EHA/TiCl, Precatalyst Preparation

Codiluent EHA/Codiluent

Ti Content Activity, Kg-Polymer/g-Ti - h.

LI of PP C3;Hs Contnets

(wt %) PE PP EPC (wt %) in EPC (mol %)
Hexane 3/ 8 9.6 3.19 3.79 544 67 56
Hexane 3/37) 11.7 2.34 291 3.63 47 49
Toluene 3/109) 88 3.18 151 4.18 49 55
Toluene 3/37°) 6.1 0.46 0.09 048 - 66

© MgCl/EHA-codiluent solution was diluted with hexane and reacted with TiCl.

» MgCl,/EHA-codiluent solution reacted with TiCl,.

Copolymerization conditions ; medium, n-hexane 100ml ; temperature, 30cC ; [TEA]/[Ti]=50;
[Ti]=0.3 mmol/l, [CsHe1/[C:Hs]=6.00 (liquid phase).
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Table 2. Effects of EHA/MgCl, Mole Ratios in MgCl,/EHA/TICl, Precatalyst Preparation

EHA/MgCl, Ti Content Activity, Kg-Polymer/g-T; - h. LI of PP C;Hs Contents in EPC
(wt %) PE PP EPC (wt %) (mol %)
1/1 7.9 3.98 1.16 6.74 34 45
/1 11.9 4.37 2.56 6.21 41 51
6/1 10.1 4.79 544 5.90 50 53
10/1 84 345 3.67 4.73 54 56

The same polymerization conditions as those in Table 1.

Table 3. Effect of Catalyst Preparation Temperature on Activity and Propylene Contents of Ethylene-Propy-

lene Copolymer

C3H5 in L1qu1d

Temp.® Activity C;Hs Contents in
Catalyst System ) (Kg-EPC/g-T, - h) (mol %) EPC (mol %)
30 7.95 945 76.5
HA/TiCl,-

MgCl/EHA/TiCl,- TEA 50 3.85 945 735
30 0.77 96.0 39.0
MgCl,/EHA/DIBP/TiCl, <0 1.09 96.0 445
-TEA/PTES 80 1.90 62.0

96.0

¥ Reaction temperature of MgCl,-EHA solution and TiCl,
The same polymerization conditions as those in Table 1.
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MgClo/2-Ethyl-1-hexanol/TiCli-Triethylaluminum & Al o ¢t S 3 : 2

Table 4. Effect of TiCl, Treatment of Precatalyst on Activity and Propylene Contents of Ethylene-Propylene

Copolymer

- . — -
Catalyst System Teig:“)l Trg;%ent (Kg-EAPCS/V,;YTi - h) B:Ir? IE?qtﬁdoff’hczaRSi{b ir? ";glgcc(omné?l;s)
MgCL/EHA/DIBP/TiCL, 30 0 0.77 96.0 390
-TEA/PTES 30 yes 0.90 86.0 43.0
80 no 1.90 96.0 62.0
80 yes 293 96.0 74.0

® Reaction temperture of MgCl,-EHA solution and TiCl,
The same polymerization conditions as those in Table 1.
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Fig. 1. Effects of [TEA]/[Ti] on the activity(Q) and
propylene contents( A) of EPC produced with MgCl,
/EHA/TiCL-TEA : Copolymerization
medium, n-hexane 100 ml ; temperature, 30C ; time,
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Fig. 2. Effects of polymerization time on the activity
() and propylene contents(A) of EPC produced
with MgCl,/EHA/TiCL-TEA | Copolymerization con-
ditions ; same as Fig. 1 except time and [TEA]/[Ti]
=50, Precatalyst preparation conditions ; same as Fig.
1.
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Fig. 3. Effects of polymerization temperature on the
activity((O) and propylene contents(A) of EPC pro-
duced with MgCl,/EHA/TiClL-TEA : Copolymeriza-
tion conditions ; same as Fig. 1 except temperature
and [TEA]/[Ti]=50, Precatalyst preparation condi-
tions ; same as Fig. 1.
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Fig. 4. Effects of internal Lewis bases on the activity
(OA) and propylene contents(@AM) of EPC
produced with MgClL/EHA/ID/TiClL,-TEA : Copoly-
merization conditions ; same as Fig. 1 except [TEA]/
[Ti]=50, Precatalyst preparation conditions ; [ID]/
[MgCl;]=0.13, 50T, 2hr, no ID: O @, DIBP: A
AEB: OB
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Fig. 5. Effects of external Lewis bases on the activity
{(OA) and propylene contents(@AM) of EPC
produced with MgClL/EHA/TiClL,-TEA/ED : Copoly-
merization conditions ; same as Fig. 4 except [ED]/
[TiJ=0.06, Precatalyst preparation conditions ; same
as Fig. 4 no ED: O @ MPT: A A, PTES: R
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Fig. 6. Effects of internal and external Lewis bases on
the activity(OA[]) and propylene contents(@ AN
of EPC produced with MgCL,/EHA/ID/TiCl,-TEA/ED
catalyst . Copolymerization conditions ; same as Fig.
5, Precatalyst preparation conditions ; same as Fig. 4,
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MgCly/2-Ethyl-1-hexanol/TiCl,-Triethylaluminum Zoj Ao ¢]& Lo =3} : 2
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2 Bastach
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