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ABSTRACT: A conductive poly(acrylonitrile)/polypyrrole composite fabric was prepared. A
conductive composite was prepared by the impregnation of PAN fabric into a mixed solution
of pyrrole and oxidant in order to induce the in-situ polymerization of a conducting polymer
into the matrix fabric. In the composite formation, the reaction condition was optimized to
achieve the best properties, and the effect of the externally-added arylsulfonate dopants on
the physical properties was examined. As a result, the best properties of electrical conductivi-
ty, thermal stability, and fastness to washing, was observed in the composite containing an
antraquinonesulfonate (AQSA) dopant.

Keywords: conductive fabric, PAN, polypyrrole, antragquinonesulfonate (AQSA), fastness to

washing.

MB AFEC] A€ vt Aot 1 da2M, gagw

3 =1 Fof, o]2A H =X F9 o
Poly(acrylonitrile) (PAN)& 4 {824 2] WpHo] AME YA FFEA Y] ol ee SuEtA
o4 74 $53 B 4R AT Jdou F o, WA FEl ATHY BAEES B
A7le] Wgow Ase] Be FAWSE oble] Aokl ol4w Be BAWESES A dAsid, &
geh! 327 Aol mE o8 XY BAEE F AFANNE AEA LERS o431 PAN &
B3] 9sled, PAN wayel A7)5g Reld 3 BYARE Azsigon A2z uE B4

276

Polymer(Korea) Vol. 24, No. 2, March 2000



EeEE 0|88 AR ol3W HEe AZ L B4

3l Sl A3 ATE FHsAY}>S
£ A e AF7A] dTE 71824 S vlge
A4 &4 7FeAE syl Aslg PAN A&
o ArHAEAE Fod3tnat gt A EeA
BE Az A WHoRE, EY2E ALY
+ PAN HE&E& 3 &7 MAAE £l L9
A ABAIT A FEslA DA SAL 2 EAl)
oA AnEA FqF FAd AEE WEYX Yo F
q48 & e m-situ BRE o3P EAE
A A dste] HHo Ay Ak
glata stgoen, olg
4 LA A7) A

oo
R
BN fijo
N,

o

=
ole
BX
[

I
i
014

-

o
i

foml &
oo S0
=2

AU
2 H 1o
o%
o
>

2 32

rﬁ 4 X
_?h
2
lﬂ oL
o
T
it
N
e
rx
o
N

N
:
OEE
o,?‘,‘. X
NN

;F@mlm_mmé
i

4 rr

oo
o2

Mz, ole} Zo| Frixezr H
%—%91 ERE7 5348 YA A
ALl en, dEq A B0 A
=&o| HAY MMz} 22 74
A d wAE W 71 T AEEE YERE
T UEF SR AxA HA2DE Fyetua}

sttt
4 =

Al 2. PAN &2 FATHIA Axd Ao
(acrylonitrile/methylacrylate 92/8) ¥EriE AA)
$to] AHgsiith. 32 150 meshel $4 YFolut
due BN T UG B 4B, 38
1R FHTe 2EF THIE 7 3% 2HF
& Al T whe] A9k A glo] Alg-3ldth

MM PANZ|ZS H|=. A=4 PAN JES Xﬂ
171 _r]-sl. o 2= A& 98 ek,

B/vehE EEol AtslA| —r%‘?%‘r—?.:

ii SHAEE Azt ol Az *l
0Fez nAstgon, vhgguls &/ve

& 90/10c2 zAslgch. =3, x| = FeCl3E

A}%s}ﬁigﬂi 08¢ 2.33%% v)2 13 o]—‘:{i\:]-, 2

8 B8 9 vk E*XNQ} "*E}Xﬂ < AA

7] 913l wegs FH < o2 ¥ A

3 F A 24A)7H %?l AdF 5—7“"1]/\1 AzA]

Aot old, g4y =YEE WE =g ¥

oft
tﬂ'

to o 4m |m PN
flo 22
i)
lo

FolH  A247 A2E 20003 3€

#A A7 Az" HEY AVHEEE YA
HEAE Az Al, ZeuEe] AV 4E4& FAA
AN7] Yot BF o= aryl sulfonate LS A
elgen], 1 wEE o 0.015M=z %H3irh
&2 Figure 1o vehd mle} o] anthraqui
rione-2-sulfonate (AQSA), 2-naphthalene sulfo-
nate (NSA), 2,6-naphthalenedisulfonate (NDSA),
p-toluenesulfonate (PTS), naphthol yellow S
(NYS), 3-nitrobenzenesulfonate (NBSA) & o]
PEREY

BMEX]. A5% &3 KeithleyAle] 236 source
measure unitE Al&3}e four probe Wi oz A&
g4 A LM AVAEE A
¥Ae. 110 C9 convection ovendtofla] LA A7
& @Az T Ao Ar|AEE ZZFAE o)

$3ted ZAzel Ao e ANAERe WiE &
Bt
MEfof| CHEH MIIMEZT P AlE. A2z

£ A7IAERS] Y 24 Mg o 4
HI = A" (Testing Method for Colorfast-
ness to Washing; KS K 0430)& o]&3slo] &7
atth. oF 450 mLe] A|@we] AlH} 5g/Le] ®
Folr 49 100 mL 22|a A x FEPE
10708 Wi 40 ol 3083 AHE 13 A ¥
&3 Az A7) AREE g

o

i

o} o

HEA PANZIZS| HE. Ay 289 A2
58 71eg 44 389 $83) Asie PAN

122 flEY Az A1gsldth. PAN J2e dag
RoA e JBE ol gaon Gug sl

49 allyl sulfonate7}& &8t gl A 2ot}
gutyel ey Az whye 43 HdA 73
vie} 2t 94 E3a AzA] Al HEo
Ewe Wil w2 Arjdrxe] WSS Figure
20 JERQACE ojde dApAnE duWEY, YE
A2 LES AE3IEE A9 HE89] Fako
0104 M9|A percolation threshold& vehi=|gt? &
B9 Agele 28 108 o] ¥ 52l 0.005 M
A EHoz & WNHELE 4 & AT

277



2-Naphthalenesulfonic acid (NSA)
Anthraquinone-2-suffonic acid

(AQSA)
ONa
SO;Na NaO,s, 0,
Na0,S
NO,
2,6-Naphthalenesulfonic acid,

disodium salt (NDSA)
Naphmol yellow S (NYS)

CHy
NO,
OiNa SO;Na
p-Toluenesulfonic acid (PTS) 3-Nitrobenzenesulfonic acid,

sodium salt (NBSA)

Figure 1. Structures of externally added dopants.
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Figure 2. Conductivities of PAN/PPy fabrics de-
pending on pyrrole content.
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Figure 3. Conductivity of PAN/PPy fabrics depend-
ing on aging time at 110 °C.
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Figure 4. Conductivity of PAN/PPy fabrics contain-
ing AQSA dopant depending on aging time at 110 C.
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Figure 5. Conductivity of PAN/PPy fabrics depend-
ihg on washing times.
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