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The Effect of Oxygen and Moisture on Corrosion
of Armco Iron in Molten LiCl-KCl Entectic Salt
Saturated with Li,S at 450°C
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*Chem. Eng. Division, Korea Advanced Institute of Research and Technology

**College of Engineening, Hanyang University

Abstract

Effect of oxygen and moisture on the corrosion of Armco iron in molten LiCl-KCl eutectic salt with and without

Li,S saturation at 450°C has been studied with electrochemical techniques. In both cases oxygen appeared to enhunce

the corrosion, but the effect of moisture was negligible within the experimental error. Shapes of cyclic voltammograms

in both cases were similar to each other, except the appearance of anodic and cathodic peak currents corresponding

to formation and reduction of iron sulfide in the Li,S saturated melt. The magnitude of polarization current in the

Li,S saturated melt was higher by an order of magnitude than that in the pure melt. This was explained in terms of

the increase in surface area due to the sulfide reduction. Measurements of potential-time curves showed that the corr-

sion potential of Armco iron in the molten salt with and without Li,$ saturation was determined solely by the dissolv-

ed oxygen.
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Table 1. Vapor pressure of sulfuric acid®

conc. (%) 65

vapor pressure (mmHg) 1.61
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Fig. 2 Poteatiodynamic polarization curves for Armco
iron in molten LiCI-KCI eut. salt at 450°C
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Fig. 3 Potentiodynamic polarization curves for Armco jron in molten LiCI-KCl eut. salt saturated with Li,S
and contaminated with oxygen and moisture

Table 2. Electrode reactions and their potentials for charge and discharge of FeS electrode?®

ELECTRODE REACTIONS Volts vs. ref.**
Fe + 2Li;S — LiyFeS; +2Li ~0.018~0.022
charge Fe + LisFeS; — 2FeS -+ 2Li 0.022~0.052
reaction overall Fe + LisS —> FeS -+ 2Li
surface 6Li + 26FeS + 6KCl —>
LiKg Fegs Sos C1 + 2Fe + SLiCH —0.018~.-0.048
discharge interior 2Li + 2FeS — LiyFeS, -+ Fe -0.048 ~~0.098
reaction interior 2Li + 2LiyFeS; — 2Li,S -+ Fe (complex)
surface 46L1 + LiKgFey Sy Cl + SLiCl
— 26Li,S + 24Fe + 6KCl ~0.098~.-0.148
overall 2Li + FeS — Li; S + Fe

**Converted value with respect to Ni/Ni3S,/S reference electrode.?
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