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Abstract: A bilayer coating was prepared by electrodepositing a polythiophene (PTH) film on the sur-
face of 304 stainless steel treated by alternating-potential-step passivation. Its structure was character-
ized by FTIR spectroscopy, SEM and AFM. Its corrosion resistance was also evaluated by electro-
chemical methods. The results indicate that it is feasible to prepare compact, uniform composite film
on the surface of square wave passivated 304 stainless steel (304SS). The structure of PTH layer is
suggested to be composed of a—a’ coupling thiophene units. PTH films owe reversible electrochemical
properties. The conductivity of composite film is in 5-10S/cm range. The interfacial shear strength of
PTH film is found to be 0. 81MPa on 304SS, 4. 98MPa on 304SS/AV800 sample, and 5. 10MPa on
304SS/AV1020 sample, respectively. The electrochemical properties of composite film in 1M H, SO,
solution show the bilayer could make corrosion potential move positive 0. 80V, provide an effective
barrier and keep the metal substrate in a passive state during the immersion time. Comparing with
304SS/AV800 sample, 304SS/AV1020 sample has better characteristic of electrochemistry, electricity
and interfacial shear strength since PTH film may grow within the pores which formed on the 304
stainless steel surface after square wave passivation.
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Fig. 2 AFM maps of 304 stainless steel in 2. 5M H, SO, solution

at different Ej, after alternating voltage passivation for 10min
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Table 2 Parameters of the EIS diagram for 304SS/AV1020/PTH sample

in 1M H; SO, solution after various exposure time

Exposure time/h R./(Q *cm?) Yq/(Ses ”«cm ?) n R./(Q+cm?)  Ya/(Ses 7 ecm ?) n RA/(Q * cm?)
2 0.208 3.77X10* 0. 838 37.2 1.38X107° 0.989 1953
10 0.210 3.81 X101 0. 859 39.6 1.35X1073 1 2030
20 0.235 3.87X10* 0.861 76.0 1.23X10°3 1 5720
50 0.261 3.88X10* 0.871 83.0 1.16X10°° 1 6050
120 0.321 3.95x10¢ 0. 879 118.6 1.02X10°° 1 7968
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