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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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Fig.3  Cyclic voltammograms of electropoly- Fig.4 Cyclic voltammograms of electropoly-
merization of aniline at #2 electrode merization of aniline at Au electrode
the aniline solution: 0. 5 mot L' aniline + 1 mot other conditions as Fig. 3
L' perchlolic acid scan rate =100 mV- s~ ';
a)potential rang: —0.2 ~0.7 V, wvs SCE; ;
b)potential rang: —0.2 ~0.9 V, s SCE -
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Fig.5 Variation of current with time of polymeriza-
tion of aniline at #2 electrode
a)0.9V, b)0.8V, ¢)0.7V, vs SCE
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Inset is the plot of i — t7'* when f > fma (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)

AAO

Au
XRD

XRD

References

1 Cai, Z.; Martin, C.R. J. Am. Chem. Soc., 1989,111: 4138

2 Zheng, Z.X.; Xi, Y.Y.; Dong, P.; Huang, H.G.; Zhou,
J.Z.; Wu, L.L.;Lin, Z.H. Phys. Chem. Comm., 2002, 9: 1

3 Champange, S.D.; Ferain, E.; Roa, C.J.; Roame, R.J.;
Legras, R. Eur. Polym. J., 1998, 12: 1767

4 Bade, K.; Tsakova, V.; Schultze, J. W. Electrochim. Acta,
1992, 37: 2255

5 Cordova, R.; Del Valle, M. A.; Arrtia, A.; Gomez, H.;
Schrebler, R. J. Electroanal. Chem., 1994, 377: 75

6  Mandic, Z.; Duic, L.; Kovacicek, F. Electrochimica Acta.,
1997, 42: 1389

7  Masuda, H.; Fukuda, F. Science, 1995,268: 1446

8  Zhang, Z.X. Ultramicroelectrode electrochemistry. Beijing:
Science Press, 1998: 1-5 [

, 1998: 1-5]



458 Acta Phys. -Chim. Sin. ( Wuli Huaxue Xuebao), 2004 Vol. 20

9 Mohilner, D. M. ; Adams, R.N.; Argersinger, W.J. J. Am. 14 Armstrong, R.D.; Harrison, J. A. J. Electrochem. Soc.,
Chem. Soc., 1962, 84: 3168 1969, 116: 328

10  Bacon, J.; Adams, R.N. J. Am. Chem. Soc., 1968, 90: 15  Macdiarmid, A. G.; Chiang, J. C. A.; Richter, F.; Epstein,
6596 A.J. Synth. Met., 1987, 18: 285

11 Hand, R.L.; Nelson, R.F. J. Am. Chem. Soc., 1974, 96: 16  Rannou, P.; Nechtschein, M. ; Travers, J. P.; Beerner, D.;
850 Wolter, A.; Djurado, D. Synth. Met., 1999, 101: 734

12 Fletcher, S. Electrochim. Acta, 1983, 28: 917 17 Jozefowicz, M. E.; Laversanne, R.; Javadi, H. H. S. ;

13 Thirsk, H. R.; Harrison, J. A. A guide to the study of Epstein, A.J.;Pouget, J. P. Phys. Rev. B, 1989, 39: 12598

electrode kinetics. London: Academic Press Inc., 1972: 115

The Growth Mechanism of Eletrosynthesized Polyaniline Nanotubules in
Alumina Template

Dong Ping Zhou Jian-Zhang Xi Yan-Yan Cai Cheng-Dong Zhang Yan Zou Xu-Dong
Huang Huai-Guo"? Wu Ling-Ling Lin Zhong-Hua

( State Key Laboratory for Physical Chemistry of the Solid Surface, Department of Chemistry, Institute of Physical Chemistry, Xi-
amen University, Xiamen 361005; 'Xiamen Zijin Science and Technology Limited Company, Xiamen 361005; *Fujian Zijin
Research Institue of Mining and Metallurgy, Fujian Zijin Mining Industry Limited Company, Longyan  364200)

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.
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