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Properties of Polyaniline - Poly(2 - Acrylanido - 2 - Methyl - 1 -
Propanoaulfonic Acid) as Electramagnetic Interference
Shielding M aterials
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Abstract Polyaniline (PANI) - poly (2 - acrylanido - 2 - methyl - 1 - propanosulfonic acid) (PAM PS) com-
posite thin fims and H, S0, doped polyaniline (PAN I) were obtained by a chamical bath deposition method on con-
ductive glass aubstrates The incorporation of the polyacid in PAN |, danonstrated by scanning electron microscopy,
Fourier trandom infrared gectroscopy, cyclic voltammetry and electric conductivity studies, caused changes in the e-
lectronic structure of PAN | and gave better perfomances compared with the H, SO, doped PAN | fim. The high conduc-

tivity (10 ®*S/an) aswell as stable electrochamical properties of the composite film make it become a preferred e-
lectramagnetic interference shielding material
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Fig 2 FT- R gectraof H, D, - PAN | film and
PAMPS- PAN | film on silicon substrate

2- -2- (—CH, CH[ CONHC
(CH;),CH, D:H]—) ‘NH,C=
0, $;H,CH,,CH, CH, —O,H
NI ,

, PMPS RAN|
, —OH —0,—
e 1150 1165 an’! —D,—
,1350an’t
, 290’ —OH
O 1230 1120 an’t
, 1 050
G’T]-l [10]
, ,1110 an’* ,
—* ’
—,— —OH , PMPS RANI
2 N—B—N N=Q=N
1489 1563 an’ '
: , PAMPS

—°°  PANI ,

1560 an”* C—N
2008 2

C—N—H e

PAM PS 1260 an*
: CH, 1480 an’!
, 1310 an’!
C—H ,760 an~* N—H
(] PAMPS  PAN|
—” PAN | ,
1235 an’* ,
H, 20, ,
—HD,
1310 an"* N—B—N
Cc—N ,
, PAM PS
, 940
1050 an™* , C—N—H

: PAMPS N—H PANI
(N—H N=)1

PAMPS PAN|
23 X
3 PAMPS - PAN | X
, 1[®) XRD ,
In, O; )
, PAMPS- PAN |
H, O, - PANI X
, WO, B

[13]

(222)

([ e

;__J-«JRL ook ‘ Lim /®

100 20 30 4 50 60 70 80

20/ )
3 PAMPS- PANI X
Fig 3 X - ray diffraction pattem of PAM PS- PAN |
composite film
24
PAN | T ,
Tt



, 15 3¢/, ,  PANI

- , , 4 ,
, Tt [14] 20 min, ,
, ) H, 0, - PANI
PAN | PAMPS - PAN I ;
12212613 H,,-PANI 43 min ,
PAMPS- PAN | , ; PAN | 45 min
,PAN | nm H, S, - PAN| ,
, T , , PAMPS- PAN |
H, 0, - PAN | ; 70 min 230
, PAMPS - PAN | m, PAMPS- PAN | ,
, , ( Q 398 S/an, Shoji (o]
), PAN | 0 023 S/an
3 4 ,
, : , PAN | .
, PAN | , PAMPS - PAN | )
) , 37 min
) , PAM PS
- PAN| )
, PAM PS ,
[13] '
OB e e 122 —
_ _lol =4 1:26 /
g TR0 12— ' - . :
%:: i @ H,SO,~PANI 04 0 %&% 08 12
®
ﬁ. -1.6 |- 5 Q 1mol/L H, 30,
E:d
e @ PAMPS-PANI
Fig 5 Current vs wltage curvesof H, D, - PAN |
I PR and PAMPS- PAN | thin filns in acidic aqueous
B [8/min olution of @ 1M H, 0,
4
Fig 4 Relationship betveen deposition time 126 NI/ MO/
and electric conductivity AASS Pt (15 x15an)
, CE , -06 12V(
: . ) : 20 mV /s, H, 0, -
CPAN | PANI PAMPS- PANI 0 1mol/L H, SO,

— 24 — 2008 2



PAMPS- PAN |
H, S0, - PAN | ,
(ES) 430 mV (Ag/ACCl, H, 0, -
PANI ) 280 mV (PAMPS- PANIT )
, -180mv 0 770
mv, (LE)
(B)"", 1200 mV,
, 1200 -550mVv,
, PAMPS
PAN | ,
, -Q06 12V  H, 2, - AN
, 65 )
, , PAMPS -
PAN | 100 :
3
PAMPS - PAN |
H, %, - PANI ,
, 43 min
PAMPS- PAN | H, 0, - PAN |
, 70 min, 230
m , PAMPS- PAN| Q 398 S/
an FT- R
X
, PAMPS- PAN | ,
100 , 'H, 0, - PANI
, 65 )
PAMPS- PAN |

1 Wan X,Li Z et al M agnetic properties of doped polyani-
line with tetrachloferrate counter- ions Solid State Cammunicar
tions, 1996; 78: 527 530

2 Stein ER, Park J S The BM | shielding of mpregnated

2008 2

polymer composites Polymer Camposites, 1991; 12 (4) : 289

3 . . , 2002; 14 (3): 207
211

4 Makela T, Pienmaa S, Taka T et al Thin polyaniline
fimsin BV | shielding Synthetic M etals Synthetic M etals, 1997;
85:1335 1336

5 Pompo® J A, Rodriguez J, Grande H. Polypyrmole-based
conducting hot melt adhesives for BM | shielding gpplications Syn-
theticM etals, 1999; 104: 107 111

6 Liliana Hechavarria, Hailin Hu,M arina E Rincon Polya-
niline - poly (2 - acrylamnido - 2 - methyl - 1 - propanosulfonic
acid) composite thin films structure and properties Thin Solid
Films 2003; 441: 56 62

7 BredasJ L. Conjugated polymers and related materials
the interconnection of chemical and electronic structure In: Sala-
neck W R, L undstram |, Ranby B. Proceedings of the eighty-first
nobel symposium, Oxford U niversity Press, Oxford, 1999: 217

8 Kang E T,Neoh K G, Tan K L. Properties of electrode-
posite polyanline Polymer Sci ,1998; 23: 277 324

9 Matyeeva E S Could the acid doping of polyaniline repre-
ent the charge trander interaction Synthetic M etals, 1996; 83: 89

96

10 LinVierm D, Colthup N B, Fateley W G et al The
handbook of infrared and raman characteristic frequencies of or-
ganic molecules (4). 1991: 246 252

11 LinViemm D, Colthup N B, Fateley W G et al The
handbook of infrared and raman characteristic frequencies of or-
ganic molecules (3). 1991: 144 145

12 LinViem D, Colthup N B, Fateley W G et al The
handbook of infrared and raman characteristic frequencies of or-
ganic molecules (6). 1991: 164 165

13 Bessi re A,Duhamel C,BadotJ C et al Study and opti-
mization of a flexible electrochramic device based on polyaniline
ElectrochimicaActa, 2004; 49: 2 051 2 055

14 [ ]
,1989:41 49
15 , :

,2001; 7(1): 396 402
16 Shoji Ito, Kazuhiko M urata, Seiichi Teshima et al Short
communication smple synthesisof water-oluble conducting polyar
niline SyntheticM etals, 1998; 96: 163
17 TrivediD C Handbook of Organic ConductiveM olecules
and Polymers (3). 1997: 248 248



