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Fig. 1 Experimental process for reactive extrusion of styrene copolymers

1) Control system; 2) Process computer; 3) SHL-35; 4} Die; 5) Water bath; 6) Granulator; 7) Monomer mixtures container; 8} Initiator container;

9) Metering pump for monomer; 10) Metering pump for initiator; 11) Argon
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Table 1 M,,M./M_ and butadiene content of styrene polymers
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Fig. 2 ‘The image of the molecule chains of multibleck
copolymer of SB

H Ak BB B )5 10 PSB3-14 A FE AY FT-IR 4387
ERAPME 3 S5E 4 FR. MEMRE 2800 ~
3200em™ REBEZH C—HBRIFIERI, L
R 1970, 1840 om ™' R ELE I H B AL 4 & SR
W, R BEZBERMNFEE. T 1700 ~
1760 em ' LA B2 2700 ~ 2740 cm ™' HH BLAY IR UL 81,
MG S/BHBYPFNATA THEEREHAES
HEWBE BEURBEE, TEERHEXRERR
REEHLEES I 1 R

hTH—%E P REAERLBEIEES
WNEEZBBRETCEYH GREZEHRD B
AT T AR E AL MR L8, MR TG S5 B9 GPC 41
WEERNE s iR, Bd 1S4 11 hEAENER

030,

0]

0s0,
mwwvCH,CH=CHCHymwv ———

0
H,O H,O |
22, 9 mvwCH,CH "“"'2""2"'MMNCH2C0H

100!
90
80
10
60,
50
40

Transmittance (%6)

30 .
2000 3000 7060 1000
Wavenumber (cm ™)

Fig. 3 FT-IR spectrum of PSB3-14 before degradation
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Fig. 4 FT-IR spectrum of PSB3-14 after degradation
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Scheme 1 Degradation of styrene-butadiene multi-block copolymer

AN 11 SR 35 MR BUR 6 S T2, EX
ST RBRHRE Y LR AUXL Ao
EZRHES(RDWME, X0 TRENERS

3.0
a
LS#11

2.0f- N
2 RI
<
— 1o
=
1
A

0.0 v’

-1.0 ! 1 ! l
0 10 20 30 40 50
Time (min)

PR E RS, AR, ERWENS TR
e 343 4 Jo BB B 78 4k, 3 GIE B A SUR AR ) AL R
TR T ELBYPHRELGRBEEEER.

3.0
b
2.0k LS#11
é RI
<€
= 1LOF
3
7]
3
‘00l i
-1.0 1 I 1 1
0 10 20 30 40 50
Time (min)

Fig. 5 GPC distribution curves of PS before (a) and after (b) degradation
M, =1.08x10°, M /M, =2.25;b)8,=1.05x10°, M /M,=2.23

LS # 11: the signal of light scattering; AUX1: the signal of refractive index(RI)
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Fig. 6 GPC distribution curves of PSB3-9 before (a) and after (b) degradation
LS # 11: the signal of light scatering; AUX1: the signal of refractive index{RI}
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Fig. 8 GPC distribution curves of PSB3-14 before (a) and after (b} degradation
LS# 11: the signal of light scattering; AUX1: the signal of refractive index{RI)
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STUDIES ON THE STRUCTURE AND FORMING MECHANISM OF
STYRENE/BUTADIENE MULTI-BLOCK COPOLYMERS
POLYMERIZED BY REACTIVE EXTRUSION

ZHOU Yingjian, ZHANG Kai, SUN Gang, WEI Dafu, ZHENG Anna
{ Materials School of Science and Technology , East China University of Science & Technology, Shanghai 200237)

Abstract By means of the closely intermeshing twin-screw extruder as the reactor and the mixed styrene (S) and
butadiene (B) as the monomer,a novel multi-block copolymer (S/B) was synthesized by bulk polymerization with
the organic lithium initiator. The PB blocks of copolymers were cleaved by reaction with hydrogen peroxide in the
presence of osmium tetroxide, then the small molecules were removed out of the system by purification. It was
confirmed by 'H-NMR and FTIR, that the double bonds in the molecule chains of the copolymers were fully
oxidized, on the other hand, the segments of polystyrene in the molecules of the copolymers were kept intact. The
segments of polystyrene after oxidization were characterized by GPC cooperating with the multi-angle laser light
scattering instrument ( MALLS ) . It was found that the molecule of the copolymers was made of a segment of
polystyrene with M, of 1 x 10* ~ 5 x 10" linking tens of S-B blocks . Cooperated with the survey of TEM photographs,
it was confirmed that processing could decide the structure of the polymer molecules. |

Key words Reactive extrusion, Styrene, Butadiene, Multi-block copolymer, Mechanism



