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Abstract : Highy active catalyst has been prepared by the reaction of MgCl, with TiCly in THF, follo-
wed by precipitation in excess amount of #-hexane. Quantitative and qualitative analyses of the catal-
yst was performed by the combination of the methods such as spectrophotometry, atomic absorption,
titration, and gas chromatrgraphy. This catalyst was tested for ethylene polymerization in the prese-
nce of AlEt; with or without the addition of hydrogen. In this process the feasible reduction reaction
could be proposed. The activity of the catalyst was lowered by the addition of hydrogen, while the
initial activation of Ti sites was accelerated by the increase of the partial pressure of hydrogen. This
phenomena were intepreted qulitatively on the basis of simple model. The change in the morphology
of nascent polyethylene with the polymerization time was also studied. The speed of disintegration
into subparticles and the pattern of polymer growth around the subparticles were considerably diffe-
rent with or without the addition of hydrogen. The change in the molecular weight with the polymeri-
zation time was also studied by GPC and viscometry method.
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Fig. 1. The calibration curve of weight-average mole-
cular weight versus intrinsic viscosity.
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Fig. 2. SEM photographs of prepared catalyst taken at
(a) X 314, (b) X40,000.
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Fig. 3. Polymerization rate profiles at temperature=
70T, ethylene pressure=3.0 kg/cm?, and Al/Ti=128
as a function of a partial pressure 6f hydrogen (A) 0
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Fig. 4. Effect of hydrogen on the initial polymerization
rate. Polymerization conditions are the same as those
in Fig. 3.
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Fig. 5. Effect of hydrogen on a polymerization when
hydrogen is added at the indicated poirits. Polymeri-
zation conditions are the same as those in Fig. 3 (A)
unmodified reaction, (B) modified with hydrogen.
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Fig. 6. SEM photographs of as-polymerized polyethy-
lene after polymerization times of (a) and (b) 5 min,
(¢) and (d) 10 min, (e) and (f) 30 min, (g) and (h)
60 min. Polymerization conditions are the same as
those in Fig. 3(A).
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Fig. 7. SEM photographs of as-polymerized polyethy-

lene after polymerization times of (a) and (b) 5 min,
(c) and (d) 10 min, (e) and (f) 30 min, (g) and (h)
60 min. Polymerization conditions are the same as
those in Fig. 3(D).
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Fig. 8. Variation of subparticle size of nascent poly-
ethylene as a function of polymerization time : (A) in
the absence of hydrogen, (B) in the presence of hy-
drogen.
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cular weight as a function of polymerization time.
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