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Electrochemical Synthesis and Properties of Polyaniline on Aluminum Surface
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ABSTRACT: Objective To improve the anti-corrosion performance of aluminum in medium containing chloride ion. Methods
Polyaniline was electrochemically synthesized on aluminum in the solution of 1 mol/L sulfuric acid containing 0.4 mol/L aniline by
potentiostatic method and cyclic voltammograms. The structure and morphology of polyaniline were characterized by the infrared
spectrum (IR), UV-VIS spectra and scanning electron microscope (SEM). The anticorrosion performance was tested by the polar-
ization curves and electrochemical impedance in four kinds of corrosive medium including 0. 6 mol/L. NaCl, 0.6 mol/L HCI 0.3

mol/L H,S0, and 0.3 mol/L H,S0,+0. 6 mol/L NaCl. Results IR and UV-Vis spectra showed that polyaniline synthesized by dif-
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ferent electrochemical methods was SO, -doped structure and had similar absorption peak position. SEM indicated polyaniline had

a structure of granular, nano-short rod. Polyaniline coatings shifted the corrosion potential to more positive values in all kinds of

corrosive medium, the corrosion potentials of polyaniline prepared by potentiostatic method and cyclic voltammograms in 0.3 mol/L

H, SO, were positively shifted by 769 mV and 894 mV, respectively. Compared to the potentiostatic potential method, the polyani-

line coating prepared by cyclic voltammetry had better anticorrosion performance, its protection efficiency was as high as 91. 69%

in 0.3 mol/L H,S0,+ 0.6 mol/L NaCl, and its protection efficiencies in 0. 6 mol/L HCI and in 0. 6 mol/L NaCl solution were

80.40% and 6.54% , respectively. Conclusion The corrosion protection effect of polyaniline for Al in the acidic solution was more

obvious than in the neutral solution; the polyaniline coating on aluminum could play a good corrosion protection role in the aggres-

sive environment of 0.3 mol/L H,S0,+ 0.6 mol/L NaCl.
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Fig. 1 Infrared spectra of polyaniline: a) potentiostatic method, b) cyclic voltammetry
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Tab. 1 Characteristic absorption peaks of polyaniline
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Fig.2 UV-VIS spectrum of polyaniline
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Fig.3 SEM of polyaniline synthesized by potentiostatic method
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Fig.4 SEM of polyaniline synthesized by Cyclic voltammetry
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Fig. 5 Polarization curves of aluminum and polyaniline coated aluminum in all kinds of corrosive medium
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Tab. 2 Corrosion parameters of aluminum and polyaniline coated aluminum in all kinds of corrosive medium

b b, E, Jon/ PE
TR R ! ‘
L /mV /mV /v (pA-em™) /%
Al 218.67  -227.91  -0.9171 9.7964
0-6 mol/L AL/PANLE 46.10  -530.70  -0.7130 9.3210 4.85
NaCl ¥
AL/PANL-CV 81.39  -510.88  -0.6824 9.1558 6.54
Al 53.65 ~148.50  -0.7913  1.5827x10°
0.6 mol/L. AL/PANLE 52.40 -253.83  -0.7538  0.5025x10°  68.25
HCI %
AL/PANI-CV 50.46  -248.71  -0.7511  0.3102x10°  80.40
Al 301.25  -108.07  -0.6722 94.7290
0.3 mol/L AL/PANI-E 114.78  -82.118  0.0975 15.6520 83.48
H,S0, #ii
AVPANI-CV 24407  -123.50  0.2222 13.2390 86.02
Al 41.50  -188.19  -0.7531  3.4775x10’
0-3 mol/L H,50,+ Al/PANI-E 42.21 -296.07  -0.7449 1.2253x10° 64.76
0.6 mol/L NaCl {A &
AL/PANL-CV 73.79 ~272.6  -0.7396  0.2889x10°  91.69
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