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Abstract— The Chromium catalysts supported on silica for ethylene polymerization were prepared by mixing,
impregnation, and coprecipitation methods and their catalytic activities were examined. As a consequence, it was
found that both of co-precipitated and impregnated catalysts were very active, but mixed catalyst exhibited little
catalytic activity. Co-precipitated and impregnated catalysts showed maximum polymerization activity under evacua-
tion at 600°C for 1hr,

The active site responsible for ethylene polymerization was proved to be Cr3+ ion, as evidenced by the relationship
between variation of catalytlc activity and CO reduction time, the color change in reduced catalyst, and the infrared
spectra of adsorbed mtnc oxide. The catalyst was poisoned with sodium ion and its activity decreased with increase in
the amount of sodium ion until 20 ppm.
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Fig. 1. Time course of ethylene polymerization.
Initial pressure: 300 torr
Reaction temperature: 20°C
Amount of used catalyst: 0.1g
® : C-catalyst evacuated at 600°C
® : I-catalyst evacuated at 600°C
O : M-catalyst evacuated at 600°C
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Fig. 2. Amount of ethylene adsorbed on the cata-

lyst.

® : C-catalyst, @: I-catalyst, 0: M-catalyst
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Fig. 3. Variations of polymerization activity with
evacuation temperature.
®: C-caalyst, @ : I-catalyst
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Fig. 4. Variations of polymerization activity with
reduction time.
O : I-catalyst evacuated at 500°C
® : I-catalyst evacuated at 600°C
® : C-catalyst evacuated at 600°C
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Fig. 5. IR spectra of CO adsorbed on C-catalyst.
a: back ground; 50 torr, 100 torr, and 180 torr
of CO were introduced for b, ¢, and d, respec-
tively, e: 180 torr of CO was introduced after
reducing with CO at 300°C, f: 180 torr of CO
was introduced after oxidizing with Oz at 300°C.
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Fig. 6. IR spectra of NO adsorbed on C-catalyst.

a: back ground, b: 120 torr of NO was introduc-
ed, c: 120 torr of NO was introduced after re-
ducing with CO at 300°C, d: 120 torr of NO was
introduced after oxidizing with Og at 300°C.
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Fig. 7. IR spectra of NO adsorbed on I-catalyst.
a: back ground, b: 120 torr of NO was introduc-
ed, c: 120 torr of NO was introduced after re-
ducing with CO at 300°C, d: 120 torr of NO was
introduced after oxidizing with O at 300°C.
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Fig. 8. Catalytic activity of Ccatalyst as a func-
tion of Na content.
Catalyst was evacuated at 500°C.
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Fig. 9. Polymerization activity as a function of in-
jtial ethylene pressure.
®: C-catalyst evacuated at 450°C, O:
C-catalyst evacuated at 600°C.
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