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Fig.2 SEM image of broken section of PAn/SBS
A MP sample, B SP sample, C SSP sample

2.2 MP &SP BB SEHL

B 3 %8 PAn JRESE0CN 11.0% M & W MP BE7E MK o b JERE A 1< 38 g 28
b EERXTESEEFRE), 35 H ST 200 % B, 1 35 10 B9 1 14 4 i,
WEHE TS AN REMX M E m A ESRENNE B d M KEES R FE
YEF R R W SE T A R (4) TR B SRR AL, HAREY, & SRR KT
hn, FEMR N 450% BF ok /oo 1 15.6, HEFERE T —MHEE. H A XRHTLHE
BRI T E 0. X FREW R BN R AFLERBE SR ET X



1%

GRBE RER/FLE- T B EXIBIcHBRIBTHFRAER

17

% B 1.02, BE N 6.07.
Bl 4 2 PAn RED ¥ 518 11.0% (3E
K)M8.6%(BE)E S SP B F R
kM AE ki 2. 11.0% ) PAn &4 SP
RO S 3 A i e 2 ad 7 R B 48 4K T 3,

\
i
\
\
-\
\

Lo

0.8

=06

R

5 MP #HF, HE 5 REMTLIEES MP
B EWRER S00%M, H oox/o B 5.2, | T o,
HHARFHEmE D, BHAERD 0.53, S
RAHEY 1.55. WEREH P Rpgn oL L I===2=l0
AnHEBKFREMTEEASFENBE D K (%)

FMPH. ILEESYPISHASEENH

HOBEMEKDMEX EEGYHHERIR
1, f1F PAn 23 SBS #HA NI MR 54,
EEFaEnE s FEN T EEREN
SBS Fi & . S 45 R EMK B, Xty
KEEMSEMNSFHATBEMEKEMET
EHEAMEMLEMENRRL, EELFE
HELPRBRES K. EME PAn &R
i, MP R {4 30 b0 B 5 2208 I8k SP &Y
K EHTMPHEYSHASHREMK
BSPREPHIK.8.6% K PAn E &4 SP #
MESFEZHRKOEEAR, KHLSEY
o raeEER R GREBEEXMEH
REFEMER B L, B 5 H 58 KA A

Fig.3 Change of conductivity during stretching of PAn/
SBS MP sample with PAn content of 11.0%
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Fig.4 Change of conductivity during stretching of PAn/

SBS SP samples with PAn content of 11. 0% (a) and
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Fig. 5 Change of conductivity during strerching of Fig. 6 Change of conductivity during stretching of
PAn/SBS SSP samples with PAn content of 11.0% {a) PAn/SBS SSP samples with PAn content of 8.6% {a) and
and 6.2% (b) 4.6%(b)
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Table 1 Relative parameters between conductivity and elongation in the SSP sample of PAn/SBS

PAn% 6.2 8.6 11.0

a 0.670 0. 967 1.219
b 0.320 0.271 0.211
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THE CHANGE OF CONDUCTIVITY DURING THE
STRETCHING OF POLYANILINE/SBS COMPOSITES

MA Yongmei, LIU Xiaowu, GUO Junshi, XIE Hongquan
(Department of Chemistry, Huazhong University of Science and Technology, Wuhan 430074)

Abstract Based on a simplification of physical model, the change of conductivity was
studied by using the ratio of real current to theoretical current during the strerching of
conductive rubber, and the relevant measurement was set up. The composite of polyaniline
(PAn) and SBS was prepared by in situ emulsion polymerization technique, which can be
processed by melt method (MP) or solution method( SP). The SSP sample was made by the
treatment of SP sample with m-cresol. The change of conductivity was measured during the
stretching of the composites, of which the PAn content is 11.0% (wt). The results show
that: (A) the conductivity of MP sample markedly increased with elongation, for example,
the conductivity increased about 15. 6 times at the elongation (£} of 450%: (B) the
conductivity of SP sample increased to 5.2 times at k equal to 500% ; (C)} For SSP sample
the change of conductivity was relatively small, 1<conductivity ratio (ox/0y)<2 in whole
stretching process. These phenomena can be explained by the morphological structure of the
composites, which was caused by the different processing methods. The conductivity of SSP
sample showed two kinds of change trend. The conductivity noticeably decreased for the PAn
content near the pereolation thresheld, but the change of conductivity was small and regular
for the PAn content higher than the percolation threshold. The empirical formula
ox/oo=1+k/(a+ bE?) was suggested to express the regularity. The result may be caused
by a tenuous interconnected network of conductive component which was induced by
secondary doping with n;-creso].
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