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Abstract: The atmospheric corrosion process of Q235 steel under thin electrolyte layer (TEL) was investigated by
electrochemical impedance spectroscopy (EIS) and cathodic polarization. The influence of the thickness of TEL, chloride ions, and
corrosion production on the degradation process of Q235 steel was discussed. The results indicated that the thickness of TEL affect
the diffusion process of O,, which further influence the corrosion rate. The effect of TEL to the two—layer rust under CI” containing
environment was analyzed. The rust layer is composed of outer layer which is porous and loose and an inner layer containing
a —FeOOH and vy —-FeOOH. However the rust layer was only one layer in bulk solution which was rather porous. The corrosion rate
of Q235 steel under TEL is higher than that in bulk solution, which is controlled by cathodic process and corrosion product. The
corrosion rate is maximum under 202 w m TEL, while localized pit is deepest.
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Fig. 1 Schematic diagrams of the experiment arrangement for

TEL corrosion tests
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Table 1 Chemical composition and mass fraction of 0235 steel

%

JLR C Mn Si S P Fe

RN 018 0.30-0.70 <030 <045 <0.04 40
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Fig. 2 Cathodic current—potential curves of Q235 steel under

electrolyte layers with various thicknesses of 3.5% NaCl

solution
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Fig. 3 The cathodic polarization currents (Fig. 2)taken at—0.8 V
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Fig. 4 Impedance diagrams of Q235 steel samples immerse in 3.5% NaCl solution for different time in bulk solution and different

thicknesses of TEL, respectively
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