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Various transition metal compounds were supported on magnesium
hydroxide and propylene polymerization was carried out by using
them as catalyst. The isotacticity of polypropylene was remarkably
increased in comparison with that obtained with the use of carrier
free catalyst, from which it has been concluded that the stereo-
regulation of polymer is mainly based on the crystalline structure
of the catalyst not on the transition metal compound.
In the previous paperl), the present authors have examined the influence of the
various supports mainly on the isotacticity of polypropylene by using TiCl4 as a
transition metal compound and found that some magnesium compounds such as Mg(OH)2
and Mg(OH)Cl show the most excellent property as a support for the stereospecific
polymerization catalyst.

In this paper, we have examined the influence of the transition metal compounds
on the isotacticity of polypropylene with the use of Mg(OH)2 as a support.
The support, Mg(OH)z, was prepared by heating a commercial GR-grade Mg(OH)2 at 150°C
for 4 hrs under vacuum. TiClS(OBun) was synthesized from TiCl4 and Ti(OBun)4
according to the usual method. The supported catalysts were prepared as shown below.
3g portion of Mg(OH)2 was placed in a three-necked 200 ml glass flask with a magnetic
stirrer. After the flask was completely substituted with nitrogen, 25 ml portion

of purified n-heptane and 20 g portion of each transition metal compound were added.
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In the case of TiC14, the supported catalyst was also prepared by using only lg portion
of TiC14. The mixture was vigorously stirred at 98°C for 1.5 hrs under a nitrogen
atmosphere. After most of the soluble part was syringed out, the precipitate was washed
several times with n-heptane and then dried in a vacuum at room temperature overnight.

As for the reactions of these transition metal compounds with Mg(OH)Z, some discussions
were previously madel). Polymerizations of propylene were carried out at 50°C for

1) by

2 hrs with the same apparatus and procedures as reported in the previous paper
using 100 ml portion of n-heptane as solvent, ca 1lg portion of each transition metal
compound ( with or without Mg(OH)2 ), and 10 ml portion of Al(Csz)3 or Al(C2H5)2C1

( 10 wt-% of n-heptane solution ), by adding in this ofder.

The isotacticity of polypropylene was determined by high-resolution NMR.

The NMR spectra were measured in 1.2.4-trichlorobenzene solutions ( 0.05 g/ml ) at
100°C with a 220 MHz spectrometer. A typical NMR spectrum is shown in Figure 1.
Figure 2 shows the calibration curve obtained by using commercial isotactic and
syndiotactic polypropylene.

The values of the isotacticity calculated on the basis of Figure 2 are shown in
Table 1. The isotacticity differs to some extent by changing the transition metal
compound, however, it increases remarkably by using a Mg(OH)2 support.

Taking into account that the crystalline structure of Mg(OH)2 or Mg(OH)C1l is very
close to that of a-TiClS, it can be said that the stereoregulation of the polymer is

mainly based on the crystalline structure of the catalyst not on the transition metal

compound used. The precise study is now in progress.
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Figure 1  Typical NMR spectrum of polypropylene
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Table 1

Calibration curve

100

Isotacticity of polypropylene with various catalytic systems

Transition metal compound  Support A1(C2H5)3 Al(C2H5)2C1
TiCl4 with (w) 60 (62*) 51
without (w/o) 53 ~0
TiCl, (0Bu™) (W) 40 36
(w/0) 34 ~0
Ti(OBun)4 (W) 36 48
(w/0) ~0 ~0
Vel (w) 53 45
4 (w/0) 50 ~0
V0C13 (w) 45 55
(w/0) ~0 ~0

*  Catalyst was prepared by using only 1 g TiCl4
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