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Fig. 1 Cobalt( I ) complexes bearing PNP ligands
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Table 1 Effect of monomer concentration on styrene polymerization with complex 1a/EASC
Run Vs, (mL) Conv(% ) Activity x 10 7* (g(PS) *mol ~' (Co) +h ") M, x107° M, x107?
1 2 60. 6 2.20 2.63 1.98
2 3 75.6 5.44 2.58 2.05
3 4 80.7 5.85 2.57 2.04

Polymerization conditions: precatalyst (1a): 5.0 pmol, cocat. : EASC, Al/Co ( molar ratio) : 80, solvent: toluene, total volume: 10 mL,

reaction temperature; 25 °C , reaction time: 60 min
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Table 2 Effect of Al/Co molar ratio on styrene polymerization with complex 1a/EASC

Run Al/Co (molarr atio) Conv(% ) Activity x 10 7° (g(PS) *mol "' (Co) *h ") M, x107? M,/M,
4 20 62.6 3.40 2.74 2.02
5 40 70.0 3.81 2.70 2.01
2 80 75.6 4.11 2.58 2.05
6 160 100 5.44 3.07 2.46

Polymerization conditions: precatalyst (1a): 5.0 pmol, cocat. :

temperature ; 25 °C, reaction time: 60 min
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Table 3 Effect of reaction temperature on styrene polymerization with complex 1a/EASC
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Run T(C) Conv(% ) Activity x 10 7 (g(PS) *mol ' (Co) -h ") M, x107? M. /M,
7 0 16. 4 0. 89 5.86 1.91
2 25 75.6 4.11 2.58 2.05
8 50 98.5 5.35 2.30 1.77
9 70 86.0 4.67 1.96 1.75
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Fig. 2 The effects of temperature on the conversion ( A ) and

activity ([J) for the 1a/EASC catalytic system
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Table 4 Polymerization of styrene with cobalt complexes 1a, 1b, 2 ~4/EASC

Run Cat Conv(% ) Activity x 10~ (g(PS) *mol "' (Co) -h ') M, x10 " M, /M,
2 1a 98.5 5.35 2.30 1.77
10 1b 89. 1 4.84 2.26 1.80
11 2 100 5.44 2.87 1.90
12 3 90. 4 4.91 3.98 1.97
13 4 100 5.44 3.15 2.05

Polymerization conditions: precatalyst (1a, 1b, 2 ~4): 5.0 wmol, cocat. :

total volume: 10 mL, reaction time: 60 min, reaction temperature; 50 C
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Fig. 4 '"JC-NMR spectrum of PS produced by 1a/EASC (Run 2)
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Fig. 5 DSC thermogram of PS produced by 1a/EASC (Run 2)
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Polymerization of Styrene Catalyzed by (P"N"P) Cobalt( II )

Complexes/Ethylaluminum Sesquichloride

Qin-zhuo Zhou, Lin Chen, Su-yun Jie ", Bo-geng Li
( State Key Laboratory of Chemical Engineering, Depariment of Chemical and Biological Engineering ,
Zhejiang University, Hangzhou 310027)

Abstract A series of (P"N"P) cobalt ( I ) complexes were prepared by the reaction of N-containing
diphosphine ligands and anhydrous cobalt dichloride and their catalytic performance in the polymerization of
styrene were also investigated. Upon activation with ethylaluminum sesquichloride ( EASC) , all these cobalt
complexes showed high catalytic activities up to 5.44 x 10° g (PS) - mol ™' (Co) - h™' for the solution
polymerization of styrene in toluene. The reaction parameters,such as styrene concentration (2 ~4 mL) ,Al/Co
molar ratio (20 ~ 160 ) , reaction temperature (0 ~ 70 °C) and ligand structure of cobalt complexes were
employed in order to study their influences on the polymerization of styrene and the properties of the resulting
polymers. The molecular weight , molecular weight distribution and microstructure of the resulting polymers were
characterized by GPC and ""C-NMR spectra. The GPC results indicated that all the polystyrenes obtained had
low molecular weight (M_ =2000 ~5900) and narrow molecular weight distribution (1.75 ~2.05). The "C-
NMR spectra demonstrated that the microstructure of polystyrenes obtained was atactic.

Keywords Cobalt complexes, N-containing diphosphine ligands, Styrene, Polymerization
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