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Abstract : High activity ethylene poly merization catalysts have been prepared by the reaction
of magnesium chloride with titanium tetrachloride in tetrahydrofuran, followed by precipita
tion with excess n-hexane., The physical properties of catalyst such as surface area and
titanium content were measured by BET method and redox titration, respectively, These
catalysts were tested with ethylene polymerization reaction in the presence of AlEt; in
the slurry reactor. The activities of prepared catalysts were more than 100kg PE /g-Ti- hr,
Kinetic study of ethylene polymerization was performed by varying catalyst concentrations,
monomer concentrations, the Al/Ti ratios, polymerization temperatures and hydrogen
pressures. The overall polymerization rate was found to be first order with respect to the
monomer concentration and the number of active sites, The decay rate of active sites was
found to be first order with respect to time, The activation energies of propagation and
the decay reaction of active sites were found to be 5.73 and 4.00 kcal / mol, respectively,
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Fig. 2. Effect of polymerization temperature on
the polymerization rate .
(a)50°C, (b)60TC, (¢)70C and (d) 80C
(polymerization condition: ethylene pres-
sure=150 psig, H, pressure=50psig and Al/
Ti=170).
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Fig. 3. Effect of ethylene pressures on the polymeriza
tion rate .
(a)Pcany=31psig, (b)Pcm,=97psig, (¢)Pca,
=131psig, (d)Pcm,=171psig, and (e)Pcu,
=204psig (polymerization condition : T=70T,
H, pressure=50psig and Al/ Ti=170).
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Fig. 4. Linear plot of Rpmax vs. ethylene pressure,
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Fig. 5. Polymerization rate profiles of different Al/
Ti ratios ;

(a) Al/Ti=85 (b)Al/Ti=170, (c)Al/

Ti=255, and (d)Al/Ti=510 (polymeriza
tion condition : T=707C, Pcx,=150psig, and
Pr,=50psig).
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Fig. 6. Dependence of Rp,msx on the Al/Ti ratio.
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Fig. 7. Polymerization rate profiles at the different
partial pressures of H, :
(a)Py= OPSIg. (b) Pp,=25psig, (c)Prw=50psig,
and (d)Pu,=80psig
(polymerization condition : T=80TC, Pcey=
150psig, and Al/ Ti=170).
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Table 1. Rate Constants of Deactivation under Various Polymerization Conditions

Conditions of Polymerization ky(min™)

Temp(C) Peaa( psi) Al/Ti PH,(psi) atmin
Effect of 50 150 170 50 0.043
60 150 170 50 0.057

Temperature
70 150 170 50 0.062
Effect of 70 731 170 50 0.026
Ethylene Pressure 70 131 170 50 0.047
70 174 170 50 0.058
i 70 5150 85 50 o.0§3
AL/ Ti 70 150 170 50 0.062
70 150 255 50 0.060
80 150 170 0 0.019
Effect of 80 150 170 25 0.033
H, Pressures 80 150 170 50 0.041
80 150 170 80 0.051
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