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Fig.1 SEM micrograph of #1 electrode after removing AAO template (A), TEM micrograph of polyaniline
nanotubule growing on #1 electrode (B)

The #1 electrode was formed by pasting AAO template on gold with snail oil.
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Fig.2 SEM micrograph of #2 electrode after removing AAO template (A), TEM micrograph

of polyaniline nanotubule growing on #2 electrode (B)

The #2 electrode was formed by sputtering gold on AAO template.
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Cyclic voltammograms of electropoly-
merization of aniline at #2 electrode

the aniline solution: 0. 5 mol*L =" aniline + 1 mol*

L' perchlolic acid, scan rate =100 mV+s™';

a)potential rang: —0.2 ~0.7 V, ws SCE;
b)potential rang: —0.2 ~0.9 V, wvs SCE
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Fig. 4 Cyclic voltammograms of electropoly-
merization of aniline at Au electrode

lother conditions as Fig. 3 )
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Fig.5 Variation of current with time of polymeriza-

o

tion of aniline at #2 electrode
a)0.9V, b)0.8V, ¢)0.7V, vs SCE

Inset is the plot of i — 7'/ when t > fmu(from curve a).
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Fig.6 XRD pattern of polyaniline tubules

after removing AAO

polyariline tubules were electrosynthesised
by potential step method (potentail =0.9 V,
vs SCE; time =30 s)
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The Growth Mechanism of Eletrosynthesized Polyaniline Nanotubules in
Alumina Template*
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Abstract  According to the theory on eletrocystallization of metal, the growth mechanism of polyaniline
nanotubules in alumina template was studied by electrochemical methods, such as chronoamperometry, cyclic
voltammetry. It was found that a chain monolayer of polyaniline crystal cell was formed by the two-dimensional
instantaneous nucleation-growth without diffusion control during the initial stage of eletropolymerization, and
after forming the monolayer, the growing process of polyaniline tubules was controlled by diffusion instead. The
results of XRD showed that the eletrosynthesized polyaniline structure is composed of both the crystalline phase
and the amorphous phase, consistent with the electrochemical experiment results. Meanwhile, it is possible that
the cystallization of polymer can be studied by electrochemical methods with the theory on eletrocystalization of

metal.

Keywords: Polyaniline, Nanotubule, = Anode alumina(AAO) template,  Electropolymerizaion,

Growth mechanism
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