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Table 1 Copolymerization of ethylene and propylene with LSc( CH,SiMe; ),and [ Ph;C][ B(C¢F5), ] under various conditions

Feed T, Yield P! PEP + EPE" M, T,
Run* Activity® PDI

(P/E)" () (g) (%) (%) x107* (c)
1° 0/1 25 0.79 9.50 — — 4.97 1.90 n.d.!
2 1/0 30 trace n.d. n.d. n.d. n.d. n.d. n.d.

3 4.7/1 30 0.95 5.70 14.3 11.7 2.95 1.74 —
4 8.1/1 30 1. 11 6. 65 21.6 23.6 2.57 1.70 -58
5 10.6/1 30 1.24 7.44 28.3 28.4 2.83 1.79 -57
6 12.7/1 30 1.25 7.50 30.3 29.1 2.50 1. 64 -56
7 14.3/1 30 1. 06 6.36 33.7 30.6 2.51 1.75 -55
8 22.2/1 30 0.70 4.20 48.6 33.8 2.27 2.12 -52
9 12.7/1 0 trace n. d. n. d. n. d. n. d. n. d. n. d.
10 12.7/1 40 0. 86 5.16 31. 4 28.6 2.56 1.82 -56
11 12.7/1 50 0.84 5.04 34.3 29.8 1.87 2.13 -53

* Conditions; LSc(CH,SiMe;), 20 wmol, [Ph;C][B(C4F5), ] 20 pmol, toluene 20 mL, 5 min, 1.0 x 10°Pa;" Feed (P/E) means propylene

and ethylene molar ratio in toluene that was calculated based on gas phase chromatography ; ° Activity in 10° g of copolymer mol =" h ' (10°Pa) ~';

 Insertion rate of propylene in the copolymer and alternating triads ( EPE and PEP) are determined by > C-NMR spectra; “Seeing Ref. [6] : LSc-

(CH,SiMe; ), 10 wmol, [PhyC][B(C¢F5), ] 10 pmol, toluene 10 mL, 5 min, ethylene pressure 1.0 x 10°Pa;" n. d. means not determine
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Fig. 1 The 100 MHz '*C-NMR spectrum of ethylene-propylene copolymer ( Table 1, Run 8)
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Fig. 2 The Fineman-Ross plot for the copolymerization of
ethylene and propylene at 30 C
(F=[E]/[P] in solution, f=[E]/[P] in copolymer)
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COPOLYMERIZATION OF ETHYLENE AND PROPYLENE BY
CATIONIC SCANDIUM ALKYL CATALYST SYSTEM

Dan-feng Li"*, Shi-hui Li', Chun-ji Wu', Chang-guang Yao'?, Dong-mei Cui'
(' State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022
(* University of the Chinese Academy of Sciences, Beijing 100039)

Abstract The scandium dialkyl complex LSc(CH,SiMe, ), (L =(2,6-iPr,C,H,)NC(Me) CHPPh,N-(2,6-
Me,C,H,) ) activated with [ Ph,C][B(C,F,),] could initiate ethylene and propylene copolymerization with
high activity (7.5 x10°g(PE)mol ™' h™'(10°Pa) ~') under the conditions of room temperature (30 °C) and
atomphere pressure (1.0 x 10° Pa). The influence of comonomer feed content and polymerization temperature
on activity and the composition of the copolymers using LSc ( CH, SiMe, ),/[ Ph,C] [ B(C,F,), ] catalytic
system were investigated. An increase in the initial propylene feed content leads to the increase in the
incorporated propylene content of the resulting copolymer. At 30 °C , the highest activity and incorporation of
propylene were achieved. Determination of the reactivity ratios shows a much high reactivity for ethylene (r, =
29.75 and r, =0. 015). The resultant copolymers are elastomers having random sequence distibution of the two
monomeric units evidenced by “C-NMR spectroscopy and DSC analyses.

Keywords Rare earth metal complex, Ethylene, Propylene, Copolymerization



