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Table 1 The effect of THF on molecular weight distribution of PS 0 10 20 30 40 50
Time (min)

Sample THF/Initiaor M, M /M, Mean square radius nm

Ps1 0 5.66x10*  1.38 11
PS2 6.4:1 5.69%x 10" 1.64 9.8
THF
THF
THF

Fig. 1 GPC curves of PSB1 copolymers

a Ratio of THF/initiator =0 M, = 4.62 x 10* M, /M, =1.59 b

Ratio of THF/initiator = 6.4 M, =4.05x 10* M,/M,=1.88 LS#

11 the signal of light scattering RI the signal of refractive index
Table 2 The effect of THF on the S/B copolymers with different content

of butadiene

PBd content THF/ 1 2-PBd
Sample M M,/ M;
wt% " Initiator wt%
PSBl-a  8.92% 0 4.62x 10 1.59 12.52

PSBl-b  7.66% 6.4 4.05x% 10 1.88 38.23
PSB2-a  16.62% 0 4.73x 10* 2.37 13.45
PSB2-b  14.04% 6.4 4.88 % 10* 2.49 26.43
PSB3-a  23.44% 0 6.17 x 10* 2.71 12.42
PSB3-b  20.03% 6.4 6.73 x 10* 3.62 28.28
PSB4 12.65% 4.93 x 10* 1.99 16.95
PSB5  11.08% 5 4.29 % 10* 2.28 37.20
PSB6  10.34% 15 4.48 x 10* 2.20 45.66

* Calculated from GPC " Polymerized butadiene measured by 'H-NMR

analysis ’
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Fig. 2 GPC distribution curves of PSB4 a before and b after degradation
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Fig. 3 GPC distribution curves of PSB5 a before and b after degradation
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Fig. 4 GPC distribution curves of PSB6 a before and b after degradation
LS# 11 the signal of light scattering RI the signal of refractive index
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Table 3 The effect of ratio THF/initiator on the S/B copolymers with . THF
the same content THF
THE/
Sample M, M,/ M, R nm . THF

initiaor
Before degradation 0 4.93x 10 1.99 9.20
After degradation 0 1.91x 10" 1.42 8.40
Before degradation 5:1  4.29x10* 2.28 7.40
PSBS  Afier degradation  5:1  1.47x10° 1.28  13.9

Before degradation  15:1  4.48x 10*  2.20 8.20
After degradation __15:1__ 1.30x 10" 1.36 155 2.3
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the content of 1 2-PBd
THF
S/B 1 2-PBd
40°C
180 ~ 200°C THF 66°C
THF THF il
THF Fig. 6 TEM photographs of the copolymer of SB
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Fig. 7 TEM photographs of the copolymer of SB
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Fig. 8 TEM photographs of the SB copolymer
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Fig. 9 Relation between ratio of THF/initiator and R
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THE EFFECT OF PROCESS CONTROL ON THE MICROSTRUCTURE OF
STYRENE/BUTADIENE COPOLYMERS IN REACTION EXTRUSTION

SUN Gang ZHOU Yingjian ZHANG Kai LIU Caiqin ZHENG Anna
Materials School of Science and Technology —East China University of Science & Technology —Shanghai 200237

Abstract By means of a closely intermeshing twin-screw extruder as the reactor the mixture of styrene S and
butadiene B as the monomer and THF as the polar catalyst a copolymer S/B  was synthesized by bulk
polymerization with the organic lithium initiator. The PB chain of copolymers was cleaved by reaction with hydrogen
peroxide in the presence of osmium tetraoxide then the small molecules were removed out of the system by
purification. The copolymers and the segments after oxidization were characterized by GPC cooperating with a multi-
angle laser light scattering instrument MALLS . It was found that the molecular weight distributions of the S/B
copolymers were broadened on the other hand the molecular weights of the segments after oxidization decreased by
addition of THF. The content of 1 2-PB was derived from 'H-NMR. It was confirmed that the content of 1 2-PB
increased obviously as THF was stepped up but to a great extent the trend of increasing was slow down. Cooperated
with the survey of TEM photographs it was confirmed that the phase of polybutadiene was minished by THF and its
distribution was more uniform. So it could be concluded that the basic mechanism of anionic polymerization during
reactive extrusion was consistent with that in anionic solution polymerization the difference only resulted from
process factors during the reactive extrusion.

Key words Reactive extrusion Styrene Butadiene THF





