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Abstract: The effects of internal and external donors on the polymerization of propylene
have been investigated with MgCl, supported catalysts with or without internal electron
donor. The internal electron donors used in this study were ethyl benzoate( EB) and di-n-
butyl-phthalate{ DNBP), and the external donors were ethyl benzoate( EB), methyl-t-butyl
ether( MTBE) and dimethyl phthalate( DMP). Kinetic curves for propylene polymerization
and L L of polypropylene were obtained with variation of external donors; EB, MTBE, DMP.
In the absence of the internal electron donor, the catalyst combined with DMP showed a best
catalytic performance. MTBE was the best effective for L I of the polypropylene and the ef-
fect of EB and DMP were almost same. The pair of DNBP (an internal electron donor) and
EB (an external electron donor) showed the best catalytic performance.

Keywords : precipitation method, internal donor, external donor, I. I. (Isotactic Index).
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Fig. 1. Plot of versus time for the polymerization of
propylene using a MgCl,/TEA/TiCl, catalyst ac-
cording to the concentration of EB as an external
electron donor at 50°C, latm, and Al/Ti=120.
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Fig. 2. Plot of activity versus time for the
polymerization of propylene using a MgClL/TEA/
TiCl, catalyst according to the concentration of
MTBE as an external electron donor at 50°C, latm,
and Al/Ti=112.

Table 1. Catalytic Activity and Isotactic Index
(I. 1.) of Polypropylene Prepared by MgCl, /TEA
/TiCl, Catalyst in the Presence of Various External
Eelectron Donors

Activity
LB/AI i
Catalyst LB / (kg-PP/g- 1L(%)
(mol/mol)
Ti h atm)
NO 20,6516 44.84
EB 0.03 12.4789 53.62

0.05 11.1909 55.24

0.08 9.2330 60.13

MgCly/ 0.10 3.4759 72.71
TEA/TiCl, MTBE 0.10 6.7426 76.47
0.20 4.4057 82.47

0.25 2.2725 88.65

DMP 0.01 7.4857 70.60

0.03 2.9580 81.85

MTBE/Al=0.109] #]§2& E&o|1 MTBE/Al
=0.259] H|gAAME BA2 Hughe A7 EF
glao] vleEn2AS Holm gt o)A EBS
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Fig. 3. Plot of activity versus time for the
polymerization of propylene using a MgCl,/TEA/
TiCl, catalyst according to the concentration of
DMP as an external electron donor at 50°C, latm,
and Al/Ti=112.
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Fig. 4. Plot of activity versus time for the
polymerization of propylene using a MgCl,/EB/TEA
/TiCl, catalyst according to the concentration of EB
as an external electron donor at 50°C, latm, and Al
/Ti=108.
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Fig. 5. Plot of activity versus time for the
polymerization of propylene using a MgCl,/DNBP/
TEA/TiCl, catalyst according to the concentration
of DMP as an external electron donor at 507C,
latm, and Al/Ti=108.
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Fig. 6. Plot of activity versus time for the
polymerization of propylene using a MgCl,/DNBP/
TEA/TiCl, catalyst according to the concentration
of EB as an external electron donor at 50°C, latm,

and Al/Ti=108.
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Table 2. Catalytic Activity and Isotactic Index
(I 1) of Polypropylene Prepared by MgCl,/EB/
TEA/TICl, Catalyst in the Presence of Various Ex-
ternal Electron Donors

Activity
Catalyst LB (nl;j//::cl)l) (kg-PP/g- ( ;/o’)
Ti h atm)
NO 4.2997 60.73
EB 0.03 4.1714 72.27
0.05 3.5870 75.43
0.07 3.0594 79.12
MeCHED/ i twe sas
TEA/TiCl,
MTBE 0.10 1.1009 68.71
0.20 1.0822 74.01
DMP 0.01 3.4455 74.16
0.03 2.0410 84.40
0.03 0.300 -

Table 3. Catalytic Activity and Isotactic Index
(I. 1.) of Polypropylene Prepared by MgCl,/DNBP/
TEA/TIC], Catalyst in the Presence of Various Ex-
ternal Electron Donors

Activity

Catalyst LB (rrl:j//ﬁil) (kg-PP/g- (I;/(I)')
Ti h atm)

NO 6.8555 73.57

EB 0.10 5.5693 82.17

0.15 3.3497 92.72

MgCl,/EB/ 0.20 2.7249 94.10

TEA/TiCl, MTBE 0.10 5.5319 67.83

0.20 3.5848 85.55

DMP 0.01 4.1172 82.99

0.03 2.7177 86.21
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Fig. 7. Plot of activity versus time for the
polymerization of propylene using a MgCl,/EB/TEA
/TiCl, catalyst according to the concentration of
MTBE as an external electron donor at 50°C, latm,
and Al/Ti=70.
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