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Abstract : Slurry-phase polymerization of ethylene has been carried out over various high-activity
MgCly-supported catalysts containing mono- or di-ester. The concentration of active sites was estima-
ted using the data of molecular weight variation on polymerization time. The concentration of active
sites was 0.257~0.481 mol/mol Ti which agrees with that obtained by the adsorption method of car-
bon monoxide. The effect of hydrogen on polymerization rate and molecular weight of polymer has
been investigated by varying the amount of hydrogen added. The polymerization rate decreased ac-
cording to relation R¥'=R,%/(1+ B[H,]"%, in which is in the range of 0.27~0.35 cm Hg"". However,
the addition of hydrogen had little influence on deactivation of active sites. The molecular weight of
polymer decreased according to the relation(M,>/M,") oc [H,]%, indicating that the dissociatively ad-
sorbed hydrogen atom paticipates in transfer reaction. The rate constant of chain transfer by hydro-

gen was estimated to be in the range of 1.94X 10*~4.33X 107 atm"s™! from the detailed kinetic study.
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Fig. 1. Kinetics of ethylene polymerization with (a)

CAT-A, (b) CAT-C, and (c) CAT-B: Ti=4.1X10"g,

[CH,]=0.1 M, T=50C, [AlEt;]=8.9 mM.
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Fig. 2. Dependence of polymer molecular weight on

time for ethylene polymerization with (a) CAT-A, (b)

CAT-C, and (c) CAT-B.
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Fig. 3. GPC curves of polyethylene obtained by (a)
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Fig. 4. Y/M, versus time plots of (a) CAT-A, (b) CAT-
C, and (c¢) CAT-B.

Table 1. Active Center Concentration Determined by Molecular Weight Method

Temp. 10°[ Ti*] k,**
Catalyst Monomer © (mol/mol) (/mol s) Ref.
a-TiCly/AlELCl Propylene 70 2~6.3 2.5 24
y-TiCly,/AlE,Cl Ethylene 40 15 76.5 25
(TiCly/MgC.H,:Br)/AlEt; Ethylene 50 600 — 26
(TiCl,/Mg(OEt),/AlEt; Ethylene 85 700 80 13
5-TiCl,/AlEt, Propylene 41 15 31 27
TiCly/MgCL/EB/AIEt, Propylene 41 23 440 28
TiCl/Mg(OE),/Al(-Bu); Ethylene 60 23 12000 15
MgCly-supported Ti compound
(3rd generation catalyst) Ethylene 80 420~560 2100~2700 29
CAT-A Ethylene 50 314 226 42"
50 257 276

CAT-B Ethylene 50 470 313 42
50 481 306

CAT-C Ethylene 50 401 177 42
50 459 155

“*The results in reference 42 are based on CO adsorption method.

**k, was estimated from the relation R,=kp[Ti* J[M].
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Fig. 5. Ethylene polymerization rate profiles by CAT-
A at [AIEt;]=89 mM, Ti=4.1x10"g, [C;H,]=0.1M,
T=50T and various hydrogen pressure of (a) 0 torr,
(b) 24 torr, (c) 48 torr, (d) 120 torr, (e) 240 torr, and
(fy 360 torr.
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Fig. 6. Ethylene polymerization rate profiles by CAT-

B at [AlEt;]=89mM, Ti=4.1X10"g, [C:H,]=0.1M,

T=50C and various hydrogen pressure of (a) O torr,

(b) 24 torr, (c) 48 torr, (d) 120 torr, (e) 240 torr, and

(f) 360 torr.
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