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2 2F: Host polymerQ! poly(acrylonitrile-co-butadiene) (NBR)® AxA 1 ¥z}l polypyrrole (PPY)3}e]
EAE 43 sz AR o8 1A {34 FAA dodecyl sodium sulfate (DSS)E AHE-
te] S35 AS o ER/AY ANAZES 7HF A vEsD E8AH 282 4P YeR AzxH
fon EfAe ArAEEE AEATEAY §3F7 22X wet 4uxpies ZAHYY AZE &5
FAle] AZAEEE PPY %o 25wt%g o) 117S/cm7tA] Z7bE|4.en percolation threshold=
PPYel &k 15wt %A oA Uehgh

ABSTRACT : The conducting composites were prepared by emulsion polymerization with poly
(acrylonitrile-co-butadiene) (NBR) as a matrix and polypyrrole (PPY) as a conducting polymer.
Among several surfactants, the electrical conductivity of the composite which was polymerized
by dodecyl sodium sulfate (DSS) was the best. The film of composite was prepared by compres-
sion molding. The electrical conductivity was measured by 4 probes method as a function of PPY
and temperature. When the content of PPY was 25 wt%, the electrical conductivity of composite
was increased up to 1.17 S/cm. The percolation threshold showed at the vicinity of 15 wt% PPY
content.
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2 AYM AEE NBRE (F)EF39 KNB
35LE acrylonitrile 3ol 35wt%olch AT A
A FFAQA pyrrolee AcrosAHEE 99%)
o] Algfolx, 4t3tA|} dopantE A}2H® FeCl;
© Kanto ChemicallH&Xx 97%)9] A|Fo|t}t. &
"l 2= Yakuri Pure ChemicalsAte] E21L A}
4391 #F3AE+ dodecyl benzene sulfonate
(DBS), dodecyl sodium sulfate (DSS), Tween 80
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Fig. 1. FT-IR spectra of NBR/PPY (20 wt% PPY).
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Fig. 2. UV-VIS spectra of NBR/PPY (20 wt%
PPY) in toluene.
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Table 1. Effect of the Surfactant (20 wt% PPY)

DSS DBS | Tween 80 | Span 80
Type anionic | anionic | nonionic | nonionic
The value of
40 11.7 15. .
HLB 1 5.0 43
The electrical
conductivity i P 5 6
of composite 2.26X107 3.7x107 [ 1.36x107(7.1x 10
(S/cm)

3.3, Polypyrrole &2k mME M7|MT T

2 AZdM e AsAQ FeCe ¥& pyrrole
o 244 g FI HUAsE He 22
molar ratio®2 YA sgPon EH FFHA
e FRe gl ol2e 6AoE B
t}. Fig. 32 HLB &o] 4081 ol - 144 &
3lAIQl DSSE Atg-dte Az" A=A B3HA
o] PPY &#Fel mE HI7|AET=E FAS 47
ojt}y. o]e] A= PPY ko) whel AVAR
%7t 7138 BT PPYS] §Eko] 15 wt%=
2718 W AVAREE 14x107°S/emAR] =
7¥8ltk7 PPY #Heko] 25wt % o]Ato A e A7)
A=E7 117S/cme] AR T3 HIF
£ & 4 JNG. PPY Fo] 15wt % ZH oA
= 34 FZFH Egvl(percolation threshold)el
o3, PPY #4YAE] 3¢5z d45

Elastomer Vol. 35, No. 3, 2000



192 Bul S - Hge - o9

2A2e) ARolFe] ABAA A/NHEES} 2
A7) Z74sHgn.

1.E+02

1.E+00 P

1.E-02 P

Conductivity (S/cm)

5 10 15 20 25
The content of PPY (wit%)

Fig. 3. Change of electrical conductivity as a
function of the contents of PPY in NBR
/PPY composites.
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Fig. 4. Change of electrical conductivity of
composites between -196C and 20C :
® : 25 wt% PPY, m :20wt% PPY,
A :15wt% PPY, o :10 wt% PPY,
¢ 5 wt% PPY.
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Fig. 5. Change of electrical conductivity of
composites between 20°C and 160°C :
® @25 wt% PPY, = :20 wt% PPY,
A 15 wt% PPY, o : 10 wt% PPY,
¢ 5 wt% PPY.
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Fig. 6. Tensile strength of NBR/PPY composite
films.
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Fig. 7. SEM micrograph of electrical conducting
composites : (a) NBR/PPY (5wt% PPY),
(b) NBR/PPY (15wt% PPY), (c) NBR/
PPY (20 wt% PPY).
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