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ELECTROSYNTHESIS AND CORROSION PERFORMANCE OF POLYPYRROLE FILM
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Institute of Material Science and Engineering ,Ocean University of China ,Qingdao 266100

Abstract; The polypyrrole( PPy ) film was synthesized by cyclic voltammetry method on 304 stainless steel
(304SS). Its corrosion performance in 3.5 wi% NaCl solution is then investigated by measurements of open

circuit potential( OCP) , potentiodynamic polarization cureves and electrochemical impedance spectroscopy
(EIS) . Results show that the PPy film may shift the corrosion potential of steel from 60mV to positive direc-
tion ,and decrease the corrosion current density from 10 ® A/cm” to 10~" A/cm’. The mechanism of good

corrosion resistance of PPy film may be due to both of its barrier effect and passivation ability.

Keywords:; cyclic voltammetry method ; conducting polymer ; corrosion ; electrochemical impedance spec-
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Fig.1 Voltammograms for 304 SS elecirodes in solutions of: (a)0. 1 mol/L sodium dodecylsulfate and

(b)0. 1 mol/L pyrrole plus 0. 1 mol/L sodium dodecylsulfate. scan rate :20 mV/s
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Fig.2 E_ -t curves for 304SS electrodes
without and with PPy film in 3. 5% NaCl solution
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Fig. 3 Tafel plot for for 304SS electrodes without
and with PPy film in 3. 5% NaCl solution
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Fig. 4 EIS plot for bare 30488 electrode in 3. 5% Fig. 5 EIS plot for 304SS electrode with PPy film in
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Fig. 6 Equivalent circuits( R,-solution resistance ; Cy-double electrical layer capacitance ;

R, -charge transferring resistance ; C;-coating film capacitance ; R;-coating resistance
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Table 1 Parameters of equivalent circuit for
bare SS by different immersion times

immersion times R, R, Cq o
d Q kQ pF m
1 1.972 9.292 39.54 891.6 m
2 2.003 29.81 37.31 878.1m
5 2.355 10.75 35.23 863.6 m
10 1.656 9.725 40.63 875.6 m
20 2.186 8.068 40.48 894.5 m
40 1.646 10.29 39.05 879.3 m

Table 2 Parameters of equivalent circuit for 304 SS

with PPy film by different immersion times

immersion R, R, Cy oy R; C; o

times, d Q kQ pF m Q pF m

1 3.356 199 11.37 719.1m 6.409 K 7.946 712.8
10 2.689 69.44 9.366 743  456.4 4.049 810.8
20 2.861 67.36 8.616 714.6 274  4.543 836.8
30 3.814 55.04 8.646 720.7 303 4.768 774.8
40 2.767 47.34 9.880 745.4 215.2 5.675 759.9
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