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Table I Reaction results of solved-oxygen in solvent with n-BuLi

N(G,) BuLi/Oy
(mmol /L) {mole ratio)

n-Buli

w(0,)(107%) (mamol/L)

0.003 1.67
0.028 2.04
0.045 2.1
0.094 1.95
0.175 2.25
0.302 2.05

0.005
0.057
0.950
0. 183
0.391
0.619

0.126
1.323
2.100
4.500
8.340
14.400
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Fig. 1 Time conversion curves
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Fig. 2 Conversion-polymerization rate curves

Tabbe 2 Reactive species ratios at different conversions and

oxygen contents

w(O,) X(%)

(10°%) 0 30 40 50 60
6 0.960 0.893 0.892 0.890  0.333
10 0.692 0.689  0.665 0.654  0.628
12 0.481  0.467 0.448 0,437  0.412

14 0.296 0.278 0.267 0.221 0.187
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Table 3 Effects of oxygen contents on conversion and [ 7]

= 2.083

n

wW(0,)7(10°%) X(%) [4]
0 100 177.4
2 100 193.8
6 95 207.8
10 92 308.7
14 49 350.6
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Table 4 Effect of oxygen content on vinyl structure of copolymer

w(0,)(107%) Vinyl(% )
0 31.4
2 31.8
6 32.2
10 37.5
14 38.1
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Table 5 Effects of oxygen contents on the properties of copolymer

w{0,) (10" %)
Properties
0 31 7.2 9.7 12.3
Meooney viscosity 46 51 52 37 55
Hardness( shore A) 66 66 68 67 66

Breaking strength{kN/m} 27 28 27 29 27
Permanent deformation{ %) 7 5 7 8 7
300 % Modulus( Mpa} 14.0 135 14.5 13.2 13.2
Tensile strength(Mpa}  23.4  21.9  20.7 22.8 21.3
Elongation{ % ) 444 420 408 460 404
tand (0C) 0.1781 0.1929 0.2029 0.2226 0.2188
tand (50T )
Abrasion (em®/1.61km) 0.164 0.165 0.177 0.191 0.200

0.0612 0.0607 0.0815 0.0856 0.0902
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EFFECTS OF OXYGEN ON THE COPOLYMERIZATION
OF STYRENE-BUTADIENE INITIATED WITH n-BuLi-THF

XUE Hong, J1 Funchun, WANG Xiaohong, ZHANG Chunging, MU Ruifeng
( School of Chemical Engineering , Dalian University of Technology , Dalian 116012)
LIU Qing, LI Wei
( Research Institute of Beijing Yanshan Petrochemical Corperation , Beijing  102500)

Abstract The effects of oxygen on butadiene-styrene copolymerization initiated with »-BuLi were studied
in this paper. The number of reactive species were investigated by the methods of polymerization kinetics
and molecular weight. It was found that lithium reactive species could be killed by oxygen molecules. One
oxygen molecule could kill two lithium reactive species. With the increase of the conversion and the oxygen
contents , the number of reactive species decreased. The effects of the second-generation impurities on anionic
reactive species and microstructure of copolymers were also introduced. At the same time, the coupling effect
of oxygen was found to be obvious. With the increase of the oxygen contents and the reaction temperature,
the coupling efficiency increased and the properties of styrene-butadiene copolymers were affected by the
coupling efficiency of oxygen. With the increase of the coupling effect of oxygen, the vulcanized rubber could
may exhibit an increased rolling resistance and a reduced wear resistance.
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