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ABSTRACT: The factors affecting electric conductivity of blends of emeraldine base
polyaniline (PANI) with polystyrene (PS) were investigated. Blend specimens were prepared
using m-cresol as a solvent. Dodecylbenzenesulfonic acid (DBSA) and camphorsulfonic acid
(CSA) were employed as dopants. The effects of dopant type and content, and the solvent
evaporation conditions on the electric conductivity of pure (PANI+dopant) complexes and
their blends with PS were studied. In both cases, DBSA was found to be more superior
dopant to CSA. The maximum electric conductivity were obtained when 0.5 mole of dopant
were used. For the blends, the electric conductivity was increased with the amount of PANI
complex. And it was also found that the solvent evaporation conditions affect very signifi-
cantly the electric conductivity of blends due to the phase separation behaviors. Three nearly
mono-disperse PS’s differing in molecular weight were employed to investigate this behavior
In more detall.
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Figure 1. Schematic diagram for the apparatus for

measuring electric conductivities.
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Table 1. Electrical Conductivities of Various
Solution Cast (PANI + dopant)Complexes
(m-cresol as a solvent)

variables

- - - conductivity
molar ratio evaporation
dopant

0PANI  temp() /e

0.50 70 185

DBSA 1.00 70 127
0.50 50 146

0.25 70 14

(+£)CSA 0.50 70 17
1.00 70 15

(+)CSA 0.5 70 52
(—)CSA 0.5 70 54

A ZAE 27 22 FEUE T ¥olo. Xia%}
MacDiarmid&® ©38®  PANI9] A/AREE
PANI vl 9] +% (conformation) &} 2 Hz oz #A
o] Yotx By} &, w27} ‘compact coil’ 3
B & 7} oo H)8) ‘expanded coil’ HelZ EA &
Be FHd EA e WA mdd o -
conjugation ZAgo] ZAd AZA=Lr} 713t}
i Baslgct. DBSA7) CSAd) visf &3 CSA9
A ()G () ARRAE o (+)9} (—) EF
AE AHE-E Hol vd w2 A7|AET7 dojA=
AL oled wigltze} o] ozl AlmHY
A& ol ddiMe FF A7vF D8 s

EUAe ¢ EPAle] & WIAFIEA AsA
EEE 3P 1 AE Table 19 AAEH
tt. Z%€d PANIo| EB #ejztd 243 &9
Fe FRHZ 0.55Y Foln FHE ALSE A
ANAEE7} 718 58 Aoz o dgth Table 1
o AArE AxE AHRA DBSA¢ CSA 2F 0.5
& AMEES 9 Huo AVAZEE A= R
& F Yo, ol & AT A8" PANIZ} EB
Fedg FHA Fa

2ojo| stEEx: ’\}%‘5‘}% gl o] spetrzrt A7)
Axro) ojug dFE viXsxE AHEY] Y3
&A1) F& 0582 1FHF A m-cresol, NMP,
22X 59 I/ £ E AlRele AEE ARG
3 AVAEEE 24340. NMP, 222¥&8
AFER Ae AzE AE A7 A4 R3ld
3 WNAREGE €A R eyt NMPe] Z 4

725



2

ok
e

4 A

oF 10!, 22X & A% 107 S/em =9 Ay
AEEE Yehilth ol m-cresolg AMS-E B¢
o wa oF 107-107° Fxe] A7|AELE HeE Y
= Aoz MacDiarmid S9! A9} Cao
T dpARME FYF A7AA} dojRe
o, 35L& 71 o]fE m-cresolz} o] FAH Fa4
2ol & S9E ALEFE DEANET )7
YR ol guiTte] i Ago] Folx
PANIZA Alze] #A A3y Rort Z7ks) o8
ApAFEe] TS ‘expanded coil’ BH|7} H7l w &
Zez2 A3 MacDiarmid 5& & m-cre-
sol& ©w§ &ufrt obd 23 EUAY] JEL F
i oM olg #lEhy] 9le] dedoping®
PANIE CSAY DBSAE 7}8lA] ¢4 | &ujolqt
=9 ¥ Fig. 29| AAIE UV/Vis 29 ESE A
t}. Fig. 2& B¥ NMPE A& 79 330 nmse}
640 nmoj|A plo]=7} BFHL}. o] Fojax A3}
¥ polaron?] 54 mo|az dA Ul uhdd
m-cresold] &&|¥ 749 330 nm2} 640 nmol|A 9]
Holas AR I 440 nmoflA] B)HAAQstE A zle)
54 deo|zzt #AEY. B¢, 500nm o] FHE =
NMP g e A=A &Y ‘free carrier tail
o3z}t AlFEel AT}, o] T3 HHA S A
2o} Fe] Ae Aoz g2l ). Fig. 29 A
AE AAZRE m-cresol& @od &uj7) ofd &
dAle] A4S S AMEE ¢ 4 U 349, Fig.
29 AAJE Z3= DBSAE 1.08 AME3 A% 05
B AL wo) H3] 440 nmdAe] o)z}
500 nm ©]&9] ‘free carrier tail’'e] =7)7} 7AAS)
QoA =o)g uie} o] 0.580] F|gle
AgAs Fa ek

ZY2Z: Table 1ol AAE Z3e 70 CTAAM Al
Z¥ AlHo] 50 CA AzE A" vls] & A
NRAEEE 7S BoFa ok o]8d FEex
7} A7|A R vixlE 4P dEMe 5 B
zo| ARE =AM ] =9staz} g

ol4te] AszRel PANIS Z$ 1) CSAXRTE=
DBSAZF 2344 £9Alo1™ i) EBFee] PANI
o} EAle] el 0.50]9 i) m-cresolo] 7}
ARl gr)olm m-cresole T Lujr} opd ‘2
a EQAVe] &S v AES UE 5 Uk

L
E=

o)
A&

726

(A)

Absor_bance

200 '3270 400 500 600 700 800 900
Wavenumber (nm)

Figure 2. Changes in UV/Vis spectra of (A) dedoped

PANI solution in NMP(---- ); and in m-cresol(— )

and (B) (PANI+0.5 DBSA )complex solution(----);

(PANI+1.0 DBSA)complex  solution(—); and

resolved (PANI+0.5 DBSA )complex solution(----- ).
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