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Progress in Study on Conducting Polymer Polyaniline
CAO Feng, L1 Dongxu,GUAN Zsheng
(College of Materials Science and Engineering, Nanjing University of Technology , Nanjing 210009)

Abstract In this paper the progress in study on conducting polymer polyaniline (PANI) is reviewed. The
structure and propertiesof PANI and the mechanism of its electrical and optical behaviors are presented. The doping of
PANI and the preparation of PANI film are introduced in detail. And the application of PANI as sensor isaso summar
rized in this paper. The difficult and the future of the PANI s research are shown in this paper.

Key words polyaniline, structure, doping, film, application
0 eradiline, LB y=1) (Pernigraniline, PB y=0)
: (LB)
T (PB) ,
(PA) , (Emeraldiline, BB y=0.5)
(PANI) (PPY) (PT) (PDA) T
(PPA) s I m’
) s , Tt P
N
, H ( O soF
; POi" ) , N
y ’ .r[ il
(5 71
14 , pH '
1 (8.9] ,

rorm i ERn st £+ N >N > T
st £ > N=C S NI, g HE
CE-ZyF

y
(L euco-enmr

(20573055)
,1982 , )

Tel :025-83587256

[10,11]

E mail :dongzuli @njut. edu.cn



/ 49 -
5 59cm 80 % [24,25] [26,27]
2.1 ,
10 , )
H* , e
terno %] ,
(CsAa) (DBSA) Guan
Fei(?] /
Majidi [ Vulpe!™!
, , / ,
Namazi**! , 1kHz
/ , 0.2GHz
Gangopadhyay
(ESPR) (EQCM) , R / (PVA) ,
,Baba™  Damos!™ /
ESPR EQCM
Sauerbray , Leyva [* - -
(B9
i Al-Attar [
Pethkar [ /
Cds
, XRD TEM , (PLED) Rin-
Cds cont®! / L angmuir-Blodgett
(27 Cds LB ),
, Cds 3
Kuleszal®  Azevedo!
, Lindfors [® pH ,
[20,21] pH ,
: pH 7 8 0.2, pH
, Ferrer- 8 10.5 0.1 Nicho [
Anglada [* / ,
) (10
4000) x10°° ,
2.2 ,
(NMP) : (51 | aranjeira
(DMF) (DM SO) , (8] Y ,
7 23]
, Bormashenko [
Massari[*! ,
, , Eduardo!*!!
450 650 nm Roussel (!



50 -

2007 8 21 8

10

11

12

' 20 ,

Smani P R. Synthess and characterization of polyaniline
dispersons. Mater Chem Phys, 2002, 77(1) : 81

’ ) ’

, 2001, 22(4) : 233
, 1997, 18(3) : 203
, 2003, 31(7) : 848

1995, 9(6) : 55

: , . (Pan)
, 1998, 29(4) : 353
Chiang Jing-chin, Macdiarmid A G.* Polyaniline' : protonic
acid doping of the emeraldine form to the metallic regime.
Synthetic Metals, 1986, 13(3) : 193

/ , 2004 ,(1) : 8

( ) , 2003, 22
(1):15
. , 1992,
21(5) : 267
. , 1998 ,(2) : 17
Mgidi M R, KaneMaguireL A P, Wallace G G. Chemical
generation of optically active polyaniline via the doping of
emeraldine base with( +)- or(-)-camphorsulfonic acid. Pol-
ymer , 1995, 36(18) : 3597

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Namazi H, Kabiri R, Entezami A. Determination of ex-
tremely low percolation threshold electroactivity of the blend
polyvinyl chloride/ polyaniline doped with camphorsulfonic
acid by cyclic voltammetry method. Eur PolymJ, 2002, 38
(4): 7171

Baba A, Tian Shengjun, Stefani F, et al. electropolymer-
ization and doping/ dedoping properties of polyaniline thin
films as studied by electrochemical-surface plasmon spec-
troscopy and by the quartz crystal microbalance. J Electroa
nalytical Chem, 2004, 562(1) : 95

DamosFS,Luz RC S, Tanaka A A, et a. Investigations
of nanometric films of doped polyaniline by usng electro-
chemical surface plasmon resonance and electrochemical
quartz crystal microbalance. J HEectroanalyticad Chem,
2006, 589(1) : 70

Pethkar S, Patil R C, KherJ A , et a. Deposition and char-
acterization of CdS nanoparticle/ polyaniline composite films.
Thin Solid Films, 1999, 349(1-2) : 105

Ma Xiying, Shi Waeilin. Investigation of quantum size effect
of laser induced CdS quantum dotsin sulfonic group polyani-
line(SPAN) film. Microelectronic Eng, 2003, 66(1-4) : 153
Kulesza PJ, Miecznikowski K, Chojak M, et al. Hectro-
chromic features of hybrid films composed of polyaniline and
metal hexacyanoferrate. Electrochimica Acta, 2001, 46
(28) : 4371

Azevedo W M , Mattos | L , Navarro M. Slver hexacyano-
ferrate/ conducting polymer composite. J Mater Sci: Mater
in Blectronics, 2006, 17(5) : 367

, 2004, 16(1) : 21

’ ’

’ ’ ’ .

. , 2005, 33E: 192
Ferrer-Anglada N , Kaempgen M, Skakalova V , et a. Syn-
thess and characterization of carbon nanotobe conducting
polymer thin films. Diamond and Related Materials, 2004 ,
13(2) : 256

. , 1998 ,(2) : 177

Sharma M, Kaushik D, Sngh R R, et a. study of electro-
polymerised polyaniline films usng cyclic voltammetry , a
tomic force microscopy and optical spectroscopy. J Mater
Sci: Mater in Electronic, 2006, 17(7) : 537
ReemtsJ, Paris J, Schlettwein D. HEectrochemical growth
of gas senstive polyaniline thin films across an insulating
gap. Thin Solid Films, 2004 , 466(1-2) : 320
MisraSC K, Pant R P, Pandey J L , et a. preparation and
characterization of magnetic polymeric thin films. J Magn
Magn Mater , 2002 ,252(1) : 20
Nekrasov A A, Ivanov V F, Gribkova O L , et al. Spectro-
electrochemical study of vacuum deposited polyaniline films
subjected to postdepostion treatment by HNOs. Hectro-
chimica Acta, 1999, 44(13) : 2317
Paterno L G, Manolache S, Denes F. Synthess of polyani-
linetype thin layer structures under low-pressure RF-plas
ma conditions. Synthetic Metals, 2002, 130(1) : 85

( 55 )



/ 55 .
21 , , . 31 , , , -
,1983 ,41(3) :262
22 , , ,2001 ,22(7) :1108
,2004,18(1) :5 32 , , , - -
23 ,2002 ,(3) :182
,2005 ,24(3) :14 33 , , ,
24 Takahiko M, Tomo O, Kazumi S, et al. Improved method ,2005,26 (5) :
of molecular imprinting of cyclodextrin on slicage surface 835
for the preparation of stable stationary HPL C phase. J In- 34 -
cluson Phenomena and Macrocyclic Chemistry ,2006 ,56: 39 ,2005 ,33(8) :1095
25 35 , , , - CEC
,2006 ,13(2) :15 TATB ,2005 ,25
26 , . (4) :372
,2006 ,15(8) :64 36 : : : - B-CD
27 Liu Haiyan, Kyung Ho Row, Yang Gengliang Monolithic , ,2005,25
molecularly imprinted columns for chromatographic separa (10) :936
tion . Chromarographia,2005, 61: 429 37 ,
28 Lin M, Uchiyama K. Enantioseparation of D,L-phenylaa ,2006 ,24 (4) :402
nine by molecular imprinted polymer particlefilled capillary 38 )
electrochromatography[J].J Ligid Chromatogr Rev Techn, . ;2006 ,6(2) :50
1997 ,20(10) :1489 39 Chen Zlin, Katsumi Uchiyama, Toshiyuki Hobo. Chemical-

29 i , . L- Iy modified chiral monolithic slica column prepared by a sol-
12002 ,30 gel process for enantiomeric separation by micro high-per-
(4) :388 formance liquid chromatorgraphy. J Chromatography A,
30 2002 ,942: 83
2006 ,24(3) :305 ( )
( 50 ) line composite coatings interrogated by a nulling optical-
29 Guan Fei, Chen Miao, Yang Wu, et a. Electrochemical transmittance bridge for sensing low concentrations of am-

30

31

32

33

34

35

36

polymerization films of patterned polyaniline on 3 (100)
surface with microcontact printing. Colloids and Surface A
2005, 257-258: 117

Vulpe S, Nastase F, Nastase C, et a. PAN-PANI nano-
compostes obtained in thermocentrifugal fieds. Thin Solid
Films, 2006 , 495(1-2) : 113

Gangopdhyay R, De A, Ghosh G. polyaniline-poly (vinyl al-
cohol) conducting composite: material with easy proces
sability and novel application potential. Synthetic Metals,
2001, 123(1) : 21

Leyva M E, Barra GM O, SoraresB G. Conductive polya
niline BS blends prepared in solution. Synthetic Metals,
2001, 123(3) : 443

Al-Attar H A, Telfah A D. Optical constants of polyani-
ling/ poly ( methylmethacrylate) blend. Optics Communica
tions, 2004, 229(1-6) : 263

Rincon M E, et a. Hectricd and opticad properties of
fullerenol Langmuir-Blodgett films deposited on polyaniline
substrates. J Phys Chem B, 2003, 107(17) : 4111
Lindfors T, Harju L , Ivaska A. Optia pH measurements
with water dispersion of polyaniline nanoparticles and their
redox sensitivity. Analytical Chem, 2006, 78(8) : 3019
Nicho M E, Treo M, GarciaVaenzuela A , et al. Polyani-

37

38

39

40

41

42

monia gas. Sensors and Actuators B, 2001, 76(1-3) : 18
Hu H, Trgo M, Nicho M E, et a. Adsorption kinetics of
optochemical N Hs gas sensng with semiconductor polyani-
linefilms. Sensors and Actuators B, 2002, 82(1) : 14
LaranjeiraJ M G, Khoury HJ, Azevedo W M , et a. Poly-
aniline nanofilms as a sensng device for ionizing radiation.
Physica E, 2003, 17(1) : 666

Bormashenko E, Pogreb R, Sutovski S. Infrared optics ap-
plications thin polyaniline emeraldine base films. Synthetic
Metals, 2004 , 140(1) : 49

Massari A M, Stevenson KJ, Hupp J T. Development and
application of patterned conducting polymer thin films as
chemoresponsive and electrochemically responsive optical
diff raction gratings. J Electroanaytical Chem, 2001, 500
(2-2) : 185

Falcao E H L, Azevedo W M. Polyanilinepoly (vinyl alco-
hol) composite as an optical recording material. Synthetic
Meta's, 2002 ,128(2) : 149

Roussd F, King Y C R, BuisneJ M. Conducting polymers
as driving electrodes for polymer-dispersed liquid-crystals
display devices: on the electro-optical efficiency. Eur PhysJ
E, 2003, 11(3) : 293



