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Abstract: Polyethylene has been prepared via metallocene catalysts [(TMDS)Cpo] ZrCly, 1, and [{n—
Bw :Cp2l ZrCly, 2, in the presence of hydrogen as a chain transfer reagent. Increase of hydrogen flow to
the polymerization reactor resulted in the drop of catalytic activity, reduction of molecular weight of
polyethylene, getting narrow of molecular weight distribution of polyethylene, and melting point of the
polyethylene wax. It should be noticed that it was possible to control molecular weight down to 1500 and
melting temperature to 60 T of polyethylene wax using the catalyst 1 that has been developed by

authors as well as the catalyst 2 from Exxon.

Keywords: metallocene, polyethylene wax, hydrogen as a chain transfer reagent, molecular weight control.
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Table 1. Results of Ethylene Polymerization by the Catalyst 1°

FIE - Al

Hydrogen

Activity

[A1/[Zr] 7,(C)*? Solvent (ml/min) (X105 T (T My (X107 M M,

0 10.01 136 10.71 2.87

445 8.43 123 0.62 2.22

5000 70 Toluene 92.5 3.80 117 0.50 1.94
150 2.94 104 0.29 1.66

227 1.90 61 0.28 1.39

0 8.89 135 11.37 2.90

44.5 7.43 125 0.75 2.44

3000 70 Toluene 92.5 4.64 120 0.42 2.04
150 2.00 105 0.28 1.76

227 1.64 101 0.23 1.61

44.5 9.71 125 0.83 2.54

5000 60 Toluene 92.5 8.60 121 0.54 2.22
150 7.24 115 0.32 1.83

227 3.94 113 0.30 1.82

44.5 8.54 126 0.85 2.76

5000 70 Chlorobenzene 925 7.10 119 0.42 2.03
150 5.57 102 0.37 2.22

227 3.81 101 0.29 1.93

“Polymerization condition : Ethylene flow=295 mL/min, Solvent=Toluene, Reaction time=2 hour, [catalyst]=3.5%107® mol/L. *7;(C) =
polymerization temperature. “‘Activity =Kg—Polymer/mol. of [Zr] - h - atm.

B (M) 2 A BEWM/M)E= 1,2,4—trichlorobenzene
o7 EFAE =9 & GPC(gel permeation chromatography,
GPC, Waters 150 O) & o|83l] Y &5 140 CE #A5Pd

A1 0.92 mL/min%Z {E SR UEA 3515k
A0 Y EE
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o] 24)2] 847 (Scheme 2, 3, 5, 6)°ll Wi$Ieh= &S $ir}. o]
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H7hE)R] e A BExpgo| 10710001 47} 47hs A
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Faj) 29] 739 AR 7h47t o 4d81e] 654100904 15007}
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Table 2. Results of Ethylene Polymerization by the Catalyst 2*

Hydrogen

Activity

[A1)/[Zr] T,(C)? Solvent (mL/min) (X109 T (C) My (X107 MM,

0 13.50 134 65.41 2.97

445 11.29 123 0.53 2.15

5000 70 Toluene 925 5.67 118 0.37 1.96
150 2.39 103 0.25 1.68

227 1.34 72 0.15 1.36

0 11.29 136 66.50 2.98

445 7.11 125 0.79 2.44

3000 70 Toluene 92.5 4.43 120 0.49 2.09
150 3.57 103 0.26 1.71

227 1.28 101 0.24 1.65

445 12.61 127 0.94 2.57

5000 60 Toluene 92.5 9.26 122 0.52 2.30
150 5.63 115 0.30 1.80

227 4.20 113 0.26 1.71

44.5 11.44 126 0.85 2.68

5000 70 Chlorobenzene 92.5 9.54 119 0.39 2.06
150 7.24 103 0.28 1.79

227 6.57 102 0.21 1.61

“Polymerization condition : Ethylene flow=295 mL/min, Solvent=Toluene, Reaction time= 2 hour, [catalyst] =3.5X% 107 mol/L. *7,(C) =
Polymerization temperature. ‘Activity =Kg—Polymer/mol. of [Zr] - h - atm.

3} A¥ste] Zr—H(Scheme 2, 10) & A3dsHA Aot AdE Zr—
H & oA AddAEsdEs st 9502 A gdnk 51 ViR
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Ratio of formation of Unsaturated end group(%) =[(A41/2) X
1001/(A1/2) +{(A42/3)— (A1/2)/2}]. Al=Area of unsaturated
bond between 4.6—5.4 ppm, A2=Area of methyl group at 0.9
ppm.



