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Abstract: The polypyrrole (PPy) films were electrodeposited on the surface of pure titanium by using cyclic
voltammetry and galvanostatic methods, respectively. The analysis techniques including SEM and FTIR
were applied to characterize structures and morphology of the polymer coatings. The corrosion performance
of the films in weak acid environments was investigated by means of potentiodynamic polarization, open-
circuit potential versus time curves and electrochemical impedance spectroscopy techniques and so on. The
results showed that the coatings obtained by these two synthesis techniques both offered certain protective
properties for titanium matrix, the free corrosion potentials of the substrate was shifted to positive values
by 96. 11mV for Galvanostatic method and approximately by 60. 42mV for the CV methods, respectively,
at the same time, the corresponding corrosion current density was decreased approximately by an order of
magnitude. During the whole immersion, the open potential of coatings got by galvanostatic always kept in
high values, conversely, the open potential of CV coating tended to decline close to that of titanium sub-
strate. It can be concluded that the coatings produced by galvanostatic have better corrosion resistance than
that of CV method, and the films obtained by the galvanostatic method were denser than that of CV meth-
ods.
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Fig.1 Cyclic voltammetry curves for the PPy coating
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Fig.2 Galvanostatic synthesis of polyaniline coatings
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Fig.3 Surface morphologies of the PPy coating
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Fig.5 Potentiodynamic polarization curves of the bare

and coated PPy titanium substrate
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Table 1 Fitting electrochemical parameters for polarization curves

G E cor/mV Toe/(A*em™) Vi /(mmea™!) ba/mV b/mV  R,/(kQ+ cm?) /%
LIRSS —146. 34 7.84 X104 36.57 120. 93 156. 06 1.87
CV BB % 2 —85.92 4.17X107° 2.63 116. 24 126. 57 4.26 94.68%
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Fig.6  Open circuit potential versus time curves for the

bare and coated PPy titanium substrate
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Fig.7 Electrochemcial impedance spectras for pure titanium after different immersion times
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Fig.8 Equivalent circuit for the pure titanium
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Fig.9  Electrochemcial impedance spectras for the PPy coating synthesized by cyclic voltammetry method after

immersion in solution for various time
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Table 3 Fitting results of impedance spectras for the PPy coating synthesized by cyclic voltammetry method

f
|
[

by cyclic voltammetry method

Time/h R,/(W « cm?) Yi/(Wleem 2.8) ng Ri/(W + cm?) Ya/(W L eem 2eS) nd
6 3. 34 1.88X10 3 0. 82 109. 23 2.45X10°° 0.93
78 3. 46 1.64X1073 0.83 137.63 2.54 X107° 0.93
154 3. 46 1.23X10°* 0. 85 83.73 2.32X10°° 0.92
228 3.78 1.86X10°* 0. 86 54. 68 2.58X10°° 0. 95
300 3.65 1.95X10°% 0. 87 26. 85 2.27X10°° 0.91
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Fig.11 Electrochemical impedance spectras for the PPy coating obtained by galvanostatically electrochemical deposition

after immersion in solution for various time
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Table 4 Fitting results of impedance spectras for the PPy coating synthesized by galvanostatic method
Time/h R./(W « cm?) Yi/(W Lecem 28 7n) ny Ri/(Wecm?) Yqg/(W lecem 2SS 7)) ng/ R./(W + cm?)
6 9.10 3.57X10 ! 0.70 1134. 08 1.23X10°° 0. 87 3.67 X103
114 9.43 5.47X10* 0.65 704.67 2.29X10°° 0. 88 2.35X103%
228 9.72 1.79X10°3 0. 56 944.78 3.46X10° 0. 89 3.06x10°%
300 11. 84 1.84X10°3 0. 50 1678. 36 6.64X103 0.91 4.76 X103
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Fig.12 Equivalent circuit for the PPy coating synthesized

by galvanostatic method
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