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Abstract

Polyaniline-Camphorsulfonic Acid Emeraldine Salt{PANI CSA ES) was prepared by doping Polyanili-
ne Emeraldine Base(PANI EB) with DL~-10-Camphorsulfonic Acid(CSA). PANI-CSA ES was solved in
an organic solvent by ultrasonification for different periods of time and its surface resistivity was
measured. Several PANI-CSA ES solutions solved in different organic solvents were prepared and their
surface resistivities were measured. Thermal stability of film casted with PANI-CSA ES solution in
m-cresol was estimated by measuring its surface conductivity and the content of its moisture and
organic solvents. PANI-CSA ES was blended with different polymeric binders to improve its physical
properties and the surface resistivities of several kinds of PANI-CSA ES blends were measured as a
function of the content of PANI-CSA ES. PANI-CSA ES polymerized by 1-step oxidative polymeri-

zation was prepared and its surface resistivity was measured.

Key Words - Polyaniline, Substituted Polyanifine, Surface resistance, dopant, sonification

.ME o] o}Folx frH1-6].

By Wb AR BUAAA gguw g S8 AEAE ABA FHEE T 44
v oy o] fE a2y 7t @ HEH olF HEol A wiFHo e
T oadas ka3 A B4 AR el Lwm o] olor el 2ol Al ol
Wal Mol A4S Aus 1 oo drme oo TE CIFA Ru, T FEAM olF 4

51 © 7 2
2 Aot aeu olelg naatel Ay g U0 FAY WA mMARAA dridEeg
,\g%‘ 213}”‘”‘1 aaw ge d"ﬁ :,\é% 7] 1] _Al,i Al "7 Ei"’}“ x—}r_ b _11‘\!.“;(]’7}' R Ao"qq TZ
=] x 5 % i} 5L
SA neA) wasel AR £4 W e 3 o G0 B EWA WSS seb] e
= Q, A4 % p;

ol Ay aiasl gda aRgd g g, 50 FH S Hfﬂqﬂtw e

=0 7 % ° o] & =

26l AP Ry DEAS A1 b G FE g8 BRRY aud slee 20

Z [+] p, A 1SN [} =
4 oA Am, BAe 24 axel wu, wa xx o T WHE Sl HEG g 8
= 21l ) = . o 2] o1 e ]]_ }.QH O} &]—l— ?\lt}[7]
Fab 2e A Az A §8Hs ATt ¢ ]

Polyaniline(PAND& ©& A=A m&Ezpo] ds

« o meldgn A REea 2 2kl Aniline®] ©@rbrb w3, wlad 44

(M gEYA AR QlgrE 5-1 i, Polyaniline® #4314 Polyaniline X228 &
E-mail : suhkwang@mail korea.ac.kr) F Ao ArAEEe o, 8 To dE A4
EEE LI L M R o) grb= B4& AUn AHT). Tauh Polyani-

eoe s RSt Herzers line® B4 WRE HTBol) Mo o Sl
20008 10 149 ", 2001 19 159 134419k ANz % gl fulo] 287 A= e o
2001 2¢ 199 2xp4d Abshs

218



J. KIEEME Vol. 14, No. 3, March 2001,

Polyaniline®] 71 &vjol i3l &3 =F F7HA1717]
A% AR7E o] zimelA o] Fol 1 dydl, L
% Polyaniline® #&717} g% friddes =9
Wel 2eH28-9 -COOH, -SOMH. -OH st
g HE717 AskE frideg =98 8§
of Atho]l &9} Polyaniline AFE& £0i3tAlA 7]
ool & FHEE FIHA7E S| rH28-9]
Pol\'aniline% %—ﬂ B oAzete aEa 7l
4% ]%Pﬂr Polyaniline 7+¢] 3
?f! %9] 7%‘%91 B4 438 E A3t Polyanilined
—;:r%*l‘:-?:}@ AHEE gl o
X} uleltd ok Polyvanilineel 4 -84ddl ue}
of Halzel M7|4 Mol wabad £ dH10]
o L"* 1A e 17 gl 2z 7lgke] ofd
WA e odad AW Feol anE A7) s A
A 318219l Polyaniline-§ 7]9tel] 3#Esl #HW
of A7HEA4E Hostaat siHa, ol Wi =
"7l Adg ZA89ch 4 Polyaniline
Emeraldine Base(PANI EB)E€ #Astn, €43
PANI EBE DL-10-Camphorsulfonic Acid(CSA)=
5gsled o2  Polvaniline-Camphorsulfonic  Acid
Emeraldine Salt(PANI-CSA ES'E 283598 A
g @iste] m-cresolichloroform 111 &8 -&afol
faiA wf R A 9sE HA3}Act PANI
EBE CSA® %39 m-cresol, 111333
hexafluoro-2~propanol, m-cresol: choloroform 1:1
T8 T3 ge g 1°r7i*9”“H°1 G A B
& Azxsdg W ZUAYE 2FsIdd CSAR
58 PANIE m-cresol°l %ﬁﬂ*lﬂﬂ casting film
& AlZde] 40, 60, 100 TellM dAd HILE 3
Foo, og 7pR aEz el BalLsd
PANI-CSA ES9| &) w2 WX WH3E
st Ach PAN] &4 A CSAE #H7betod 7l
W o2 PANI-CSA ESE d43tes 49L& 389
a3 BUAYgE FHeHch

dhe
e

:N
rto r“

Y3

2.4 9

2.1 Polyanilined] 4z 84
2.1.1 Polyaniline Emeraldine Base(PANI EB) 8
MY EY

o AAg wiel #e]l Aniline @A 20
ml{022 mole)& 1 M HCl #&%4 Ammonium
Persulfate(APS) 11.5 g(0.05 mole)& 7HAIA 2 A&
] 0 CollA 15 Al7F A A A 42 % proto-
nated Polyaniline (PAND& fAtH7). 1€ 3o

1 M HCl #8ho) A&eold 15 AzF k2 AAA 50
% protonated PANIE A3, ttAl 01 N Ammonia
FEAo A oA 15 AZF wEEAI7L B 80 T 2
Fo M HEAA 3-step AF3EEF Polvaniline

Emeraldine Base(PANI EB)E %l

2.1.2 Polyaniline-Camphorsulfonic Acid
Emeraldine Salt =2} 89 XHx ¥ AlH
X =}

PANI EB® dopant$! DL-10-Camphorsulfonic
Acid(CSA)E PANI EB tetrameric unit ™ dopant
o) & vzt 127} SlA Z7 B 5 oolg ubxiA}
dhof 30 ¥3F WAl # Polyaniline-Camphorsulfonic
Acid Emeraldine Salt(PANI-CSA ES)E it
PA’\H--CSA ESE m-cresol:Chloroform 1:1 &%&

ool HABEE 3 w7t HA HgEated ol A
25945 EE HAASEY. 22959E 9 8o
o Al BalsA] & HEE FAVE ol &8ty 4
sttt 25HFHEE 10 A7hoA 5 AzEE F714)

A7k 35 AZEARA] A A B o

CSAE o] &3l dopingd PANI-CSA ESE&
m-cresol,  m-cresol:Chl orofom] 111 Egga,
1,1.1,3.3,3-Hexafluoro-2 -propanol(HFIPA},

N*methyl'-;-pyrrohdmone(NMP), NMP:DMF (NN’
-dimethylformamide) 1:1 &%&v], NMP:Chloro-
form 1:1 EF&0i 2& o2 713 8- off
zhzh AR 3 wi%rt SA B#Esla f3A A
AEolM 35 A B 2E9 FyE AAE 4§ o7
PANI & o] ol m&3] 48e FA7E o
B8t AAS AT

A A z$ zZhzbe] PANI €& bar coater
(RD.S. #7)& ©o]&3&9 Polyethylene terephthalate
(PET) # &l coatingdta] 60 T Lol 30 &3
HdzA

PANI-CSA ES2 m-cresol 4% +Ho] 24
Apetalol Bo] 60 C QoA 52 Al A%
3 A7 Fet AFE Ho] PANI-CSA ES 4EL
Z3

7

>
Sy
T

2.1.3 Polyaniline-Camphorsulfonic Acid
Emeraldine Salt Blend M= % 3 g
PANI-CSA ESE m-cresoldl &8Az &4
Polymethylmethacrylate(PMMA), Nylon, Polyacry -
lonitrile-butadiene-styrene copolymer (ABS), Poly-
carbonate(PC), Polystyrene(PS) & #& o2 713

216



el PANI-CSA ES
A =8k b PANI-
o islted 0~100 %
A 2% PANI Byx= &4 PET
coating3ld 60 T

¥z wlgE A &3
aEA vy Ede g :9_
CSA ESE mEx Bijiy 2
7hA] E§shA T
A Eo bar coater(RDS. #7)&
S EolA 30 ¥7F AxAch

214 84 24
FT-IR(Fourrier Transform Infrared Spectropho-

tometer) ¥ EA(Elemental Analysis)& ol &3to
&2 g PANI EBe 2§ £4Is8iqdch

PET #&o| z=3s PANI-CSA ES ZHZY ®
o a2 THAEEFH7NPINION SRM -110)%
multitester(Fluke) & ©] £38l0] a®He HFHAN IS
Z4shaio

PANI-CSA ES casting 288 40, 60, 100 T &
Lol ol aging A 7IWA, A ATRe] Ad & A

-

!

NE QoM Aol aging Aol WE A7AE
S HEE dedA FHHs Yo PANI-CSA ES ¥
o H7|HAEEY 4-probe methodE o] 83td &
A&t Thermogravimetry(TGA2010) & o] £-81<
A4 E7lA 10 T/mine 2 $2A19194 7 A
#He] FAEEE SHsAL

22 1-step Polyaniline-Camphorsulfonic Acid
Emeraldine Sahel g4 24

Aniline & 333 mli(0.037 mole)2l dopant<]
CSA 8517 g(0.037 mole)& 120 ml 1 M HClI &
ool ZHAlAlel APS 2929 g (0.013 mole)& 30 ml
1 M HClI &9 &32AM 0 T2 &gt
APS £9Z Aniline®} CSA% &9 HHM3] H7}
o] 0 TollA 204170 A uaks HASIGT) o &
filtrationA] 7} 22 23} £ 49} methanol® A % 3}
80 T #aedqM HzAAHM 1l-step HEFEH
PANI-CSA ESE At olg 4 ¢€-& PANI -CSA
ESE m-cresol® m-cresol, chloroforme 1:1 &%
Eofo] RAWEE 3wt S HEFgse] mYU F
Aol 35 A 2ETEEE HAE
PANI-CSA ES &odd] #Fahe v &) HAEg
ATVE ol &3l AlAE Y £ ATt =
1-Step 4+3}E 35l PANI-CSA ESE PANI repeat-
ing unitd CSA ®1E 1.2 & 8|2 t}A] =938t 2
& oz fHg AxsAC

PET #Eol bar coater(RD.S.
PANI &8 coating3 ¥ 1, 60C

et N odn

¥E o] §3hd
SEAM 30 B3

217

A A A B2 =7 A Vol. 14, No. 3, March 2001.

HEANFHC

FT-IR(Fourrier Transform Infrared
Spectrophotometer) ¥} EA(Elemental Analysis)& ©|
g3l FAEF 1-step T4 PANI-CSA ESY

TZ2E BA3tdd. PETY 299 1l-step PANI-
CSA ES =Z¥HFe FuAge muxzxzi7)

(PINION SRM-1100& o} &3t &4stgrh

3.83% % a3

3.1 PANI EB9l &4

19 1l PANI EBel @4 Hzg vehdun.
a7 29 ® 18 dsasder  §4% PANI EB
2 4% FT-IR Hueh 284 Aot &3
of 9]&% PANI EBY 827, 1150, 1320, 1501, 1591
em ol e F4E dogictil sie, 2y 204
% 9F 4 9l%o] §4% PANI EBY F% peakst

Bl st gha el A Ebdo11]. PANIY A3l e
ol 7WSA FT-IR 2#HEHe] W33z FT-IR
o] 2#lEdog PANIS +2E H94¥ 4 3l=d
29 2004 1587, 1493 em '8 F 79l peak] #E
v 7} Ael wikditte AMEE 91" £ 3o, o
Z4 T3 PANIZE 53F 43l 38l PANI EBY
S o grd E 19 94EH A 9w
Y 1] el PANI EBY repeating unit® ygkel
050 MAz #FEE 4 F Atk 2 YUe] PANI

BE 37 FelM 4A F83 d&st dst 4

T

e

(Aniline)
(NH,),8,0, K H H by
1 M HCL1.5h & & x
42% protonated emeraldine
hydrochloride
T MHCL15 h H H H H
e N |
cl Cl X
50% protonated emeraldine
0.1N NH,OH, hydrochioride
15h H H

-y
Polyaniline emeraldine base
(1-y)=0.5, Half oxidized form

CSA in
—-—-d—99———9> Conductive polyaniline

3% 1. PANI EBe] A4 =,
Fig. 1. Synthesis of PANI EB.



J. KIEEME Vol. 14, No. 3, March 200},

100'\—-/—"

B PANI EB

2 901

c

ol

g 80 Lo

b4 \827 cm

o ] \1163 cm]

[ aad 70 -1 -1
1493 ¢cm 1300 cm

3000 2000 1000

Wave number (cm™')

a3 2. PANI EB9 FT-IR Z#E¥,
Fig. 2. FT-IR Spectrum of PANI-EB.

E 1. PANI EB®} 4% 4 43
Table 1. Elemental Analysis of PANI EB.
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