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Table 1 Effect of different phosphorus compounds as ligand on the polymerization of
1,3-butadiene using Fe( CF,SO;),-Al(i-Bu); as catalyst

Compounds w(BD)/% x(1,2-)/% x(1,4-)/% Melting point/°C
(Et0),P(O)H 64.1 91.3 8.7 elastomer
(Bu0),P(0O)H 67.5 85.2 14.8 172

P8 76.8 90.0 10.0 174
(PhO),P(O)H 27.2 70.2 29.8 173
(PhO),P 28.1 85.2 24.8 122
(CH;0)5P(0) trace - - -
(BUO)3P(O) trace - - -

(PhO),;P(0) trace - - -

Polymerization conditions:in hexane at 50 °C for 5 h, ¢(BD) =1.85 mol/L, n(Fe)/n(BD) =5 x10~*, n(Al)/n(Fe) =20. Phosphorus
compounds, n(P)/n(Fe) =4.
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B 1 DL P8 MZAH F1& M Fe( CF,80;),-Al(i-Bu), B2 BT IR AN
HEAE A B 1,2- T " C NMR 3 ] Fig.2 FTIR spectra of the polybutadiene
Fig. 1 " C NMR spectrum of 1,2-polybutadiene with n(Al)/n(Fe) :a.30; b.15; ¢.20; d. 10

Fe(CF,S0, ), -4P8-Al(i-Bu), catalyst
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Table 2 Effect of the Al/Fe molar ratio on the polymerization of butadiene

n(Al)/n(Fe) w(BD)/% x(1,4-)/% x(1,2-)/% Melting point/C X/ %
5 _ _ _ _ _
10 15 8.2 91.8 169 16
15 64.9 10.6 89.4 172 33
20 76.1 11.2 88.9 174 58
30 64.9 9.8 90.2 178 64

Polymerization conditions :in hexane at 50 °C for 5 h, ¢(BD) =1.85 mol/L, n(P8)/n(Fe) =4, n(Fe)/n(BD) =5 x10 4.
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Table 3 Effect of n(Fe)/n(BD) on the polymerization of butadiene

n(Fe)/n(BD) x10~* w(BD)/% x(1,4-)/% x(1,2-)/% Melting point/C x./ %
1 68.0 10.7 89.3 173 56
3 75.2 10.8 89.2 175 53
5 76.8 9.3 90.7 174 52
8 74.4 10.1 89.9 174 54
10 78.5 10.8 89.2 173 53

Polymerization conditions;in hexane at 50 °C for 5 h, ¢(BD) =1.85 mol/L, n(Al)/n(Fe) =20, n(P8)/n(Fe) =4.



14 R e 2 530 %

2.4 BRERENT ZHEEHRIT

R AN TARREX T GRS 0. W3R 4 aTRIE ], B R A T, R R
TR, 72 50 C R B 5 h, A7 IR Gk F
76.8% ,

x4 RMEBENT ZHEREHZIM
Table 4 Effect of reaction temperature on

the polymerization of butadiene

Temperature/  w(BD)/ x(1,4-)/ x(1,2-)/ Meltingpoint/ x./

C % % % C % b
230 5.8 34.8 652 156 17 .
18 19.9 9.9 90.1 165 41
50 76.8 8.8  91.2 172 58 0 ' 0 30 40
20/(C7)

Polymerization conditions:c(BD) =1.85 mol/L, n(Fe)/n(BD) =
SEIANe 3
5x107*, n(Al)/n(Fe) =20, n(P8)/n(Fe) =4. B3 AR T BT R T 0 XRD 11

Fig. 3 XRD patterns of polybutadiene obtained at
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Polymerization of Butadiene by Using a
Novel Fe Catalyst System

TANG Yue™’, DAI Quanquan’, ZHANG Xuequan®’*
(“Department of Chemical Engineering ,Changchun University of Technology ,Changchun 130012, China ;
" Changchun Institute of Applied Chemistry , Chinese Academy of Sciences , Changchun 130022, China)

Abstract Butadiene polymerization behaviors of Fe ( CF,S0,),-Al(i-Bu); catalyst system using diisooctyl
phosphite as electron donor have been investigated. The catalyst system (n(Fe):n(P8):n(Al) =1:4:20)
shows fair good activity, syndioselectivity, and especially, both catalytic activity and syndioselectivity
increases as elevating polymerization temperature, yielding polybutadiene with over 85% of 1, 2-structure
content and 99% of syndiotacticity at 50 “C. Differentiating from the Fe catalyst systems reported earlier, the
current catalyst system possesses much better syndioselectivity and thermal tolerance allowing polymerizing
butadiene at relatively high temperature. Particularly, the catalyst system does not involve using any noxious
components, implying premising practical application in the area of butadiene polymerization.

Keywords iron catalyst, butadiene polymerization, thermal tolerance, syndio-selectivity, syndiotactic 1, 2-

polybutadiene



