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Abstract  Increasing environimental concerns require to solve the problem produced due to the use of heavy
metals in coating formulations. Therefore, it is necessary to develop new coating strategy emploving inherently
oconducting polymers such as polyaniline. Polyaniline is a conductive polymer that is synthesized by oxidation
polymerization, and the electrochemical and chemical polymerization are possible for the oxidation of aniline.
Electrochemical oxidation polymerization produces a fine surface and although voltage control is more
convenient, it require electrolytic cells, and elaborate thin film can be acquired with the polymerization.
Polyaniline films were electro-polymerized on cold rolled sheets using the galvanostat mode in the oxalic acid-
aniline-sodium mwlyhdate electrolyte. The structure and properties of polyaniline film were studied using
Potentiostat/Galvanostat 263A, FE-SEM, , AFM, SST, Colorimetry. A high oorrosion resistance of polyaniline
film was observed with an increase of corrosion potential by 500~600 mV for the substrate covered with

polyaniline.

Key words pelvaniline film, corrosion resistance, conducting polymer, electrochemical polymerization.
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Table 1. Chemical composition of cold rolled steel sheet

EGLG e
DIV I0s)

Fower
Sk

Fig. 1. Experimental apparatus for electropolymerization of
polyaniline.
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Fig. 2. Cyclic voltammetry curves of electropolymerization of polyaniline on steel.
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Fig. 3. SEM images of polyaniline film changed during cyclic voltammetry measurement.
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Fig. 4. SEM morphology of polyaniline film.
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(c) 0.03M sodium molybdate  (d) 0.1M sodium molybdate
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Fig. 5. FE-SEM morphology of polyaniline film.

(@) (b)
Fig. 6. 3D-AFM morphology of polyaniline film.
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(a) 0.6M oxalic acid, 0.2M aniline
Fig. 7. Color changes of polyaniline film during 4weeks.

Table 2. Color change values of polyaniline film during 4weeks

(a) ZERZ (b) B85 1%

(b) 0.6M oxalic acid, 0.2M aniline, 0.03M sodium

molybdate

0.6M oxalic acid+0.2M aniline

0.6M oxalic acid+0.2M aniline+

A=) 0.3M sodium molybdate
) B A Y - A Y
L 38.19 24.20 15.70 38.35 40.66 22.10
a -17.55 -14.07 3.18 -18.43 -14.24 -8.03
b 18.53 3.02 -2.59 18.50 13.37 -6.47
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Fig. 8. Polarization curves of polyaniline film coated steel in
3 wt.% NaCl solution.
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(a) cold rolled steel

(b) 0.6M oxalic acid+0.2M aniline

e - 484

(c) 0.6M oxalic acid+0.2M aniline+
0.03M sodium molybdate

Fig. 9. Surface appearance of cold rolled steel and polyaniline film coated steel after SST.
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