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ABSTRACT. Kinetics of electrochemical polymerization of aniline on a tungsten electrode in acidic
aqueous solution was studied by means of cyclic voltammetry and kinetic measurements of anodic oxidation.
Aniline molecule appeared to be intially oxidized via two-electron transfer to produce oxidized deprotonated
aniline ion, which subsequently undergoes nucleophilic attack to the parent aniline and results in head
to tail coupling to yield a dimerized species. But, being contrary to the case of Pt electrode, the propagation
of polymerization occured through attack of the monomer by the oxidized aniline monomer to polymer.
The growth rate of polyaniline was slow in comparison with the growth on Pt electrode. The degradation
products were confirmed to be not p-bezoquinone(BQ) but p-phenylenediamine(p-FDA) by spectrophotome-
try, which agrees with the fact that oxidation of p-PDA was not observed below 1.0V,
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Fig. 1. Typical growth curves for polyanilne in 1M
H.S0, with W electrode. [ANI]=0.1 M. Potental ra-
nge: —04 to 0.9V ps. SCE, Scan rate= 100 mV/sec.
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Fig. 2. Typical growth for polyanilne in 1M H,SO,
with WO electrode. [ANI]=0.1M. Potental range:

—04 to 09V vs. SCE. Scan rate=100 mV/sec.
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Fig. 3. Anodic peak current at about 0.2 V against cycle
number. [ANI3=0.1 M. Potental range: —0.4 to 0.9V
vs. SCE. Scan rate= 100 mV/sec.
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Fig. 4, Peak current of PANI at about 0.2V in 1 M
H,S0, against scan rate. B: I, of WO, O: f,, of WO,
%*: 1. of W, X: I, of W.
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Fig. 5. Tafel plots of 0.1 M aniline in 1M H0, on
WO and W electrode.
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Fig. 6. Electrochemical polymerization mechanism_of
aniline.
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Fig. 7. Oxidation current of nth cycle against reduction
charge of deposited PANI doing (z—1)th cycles in

asolution of 0.1 M aniline and 1 M H,SO,. Scan rate=100
mV/sec.
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Table 1. Relation (,=AQr+B) between the cathodic
charge and the anodic peak current of PANI-film

1st line 2nd line
A B r A B r
mA/ maA/ (Cor.r mA/ mA/ (Cor.
mC/ om? Fac) mC/ cm? Fac)
W 053 -—035 0997
WO 046 032 0999 023 034 0998

Table 2. Growth rate of PANI film. [Acid]=10M,
[ANI)=0.1 M, Scan rate= 100 mV/sec

A x &

WO 1st 046 15 34X107°
2nd 023 12 12X10°2

w 03 12 26X1072

x Xk K,
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30X1077 57X1072
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Fig. 8. Spectra of PANI degradation product in 1 M
H;SO, at 0.8V. (a) WO, (b) Pt.
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