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CORROSION ELECTROCHEMICAL-IMPEDANCE OF Fe-Cr ALLOYS
IN EUTECTIC (Li, K),CO; MIXTURE AT 650C
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The Chinese Academy of Sciences, Shemyang 110015)

ABSTRACT Electrochemical impedance as well as physical analysis techniques were employed to study the
effect of Cr on the corrosion of pure iron in eutectic (Li, K), 005 mixture at 650°C . The results indicated that
the addition of 5% and 10 % Cr to pure iron had little effect on its corrosion resistance, however the additives of
20% and 25% Cr could greatly improve the corrosion resistance of iron. The Nyquist plots for the corrosion of
pure Fe and Fe-Cr alloys in the melt were composed of two capacitance loops, and the corrosion was controlled
by the transportation of species in the scale. It was proposed that the axide scale be idealized as a capacitor,
thus, an equivalent circuit of axide capacitance in series with double-layer capacitance was established to
represent the impedance spectra for Fe and Fe-Cr alloys. Additionally, based on the equivalent circuit
proposed, the impedance spectra were evaluated. '
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Fig.1 Nyquist plots far Fe and Fe-Cr alloys corroded in molten

(Li, K),Q0; at 650T
(a) Fe, (b) Fe-5Cr, (c) Fe-10Cr,
(d) Fe-20Cr, (e) Fe-25Cr

Table 1 The fitting results of the impedance spectra of Fe and Fe-Cr alloys corroded in the melt at 650C for 24 h

R/Q:a’®  CyfF-cm™? R/O" Ba CalFran™?  Ry/0-an’ B

Fe 0.78 7.83%103 1.2 0.73 9.64% 102 42.10 0.40
Fe-5Ct 0.55 4.18x102 3.73 0.47 2.25% 10" 25.93 0.47
Fe-10Cr 0.84 2.49 %102 7.3 0.45 4.22% 10" 4.6 0.67
Fe-20Cr 1.04 2.14%10* 1.3 0.95 2.67%10% 84.24 0.45
Fe-25Cr 0.53 4.74%x 107 13.50 0.68 2.26% 10! 168.21 0.764
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Fig. 3 Equivalent circuit representing the EIS of Fe and Fe-Cr alloys
corroded in the melt at 650C
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Fig.2 Cross-sectional morphologies of Fe and Fe-Cr alloys corroded in

the melt for 24 h
(a)Fe, (b)Fe-5Cr, (c)Fe-10Cr,
(d)Fe-20Cr, (e)Fe-25Cr
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