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Abstract: The oxygen reduction and NiO dissolution behaviors in Li-Na-K three component carbonate melts have
been investigated with various compositions through electrochemical and chemical ways. The oxygen reduction cur-
rents and NiO solubilities were measured at°65and atmospheric condition in Li-Na-K = 47.4-32.6-20, 60-20-20,
50-40-10, 40-40-20 mol% carbonate melts. The oxygen reduction currents showed dependence on the composition,
indicating oxygen solubility is a function of carbonate composition. At the composition of Li-Na-K = 50-40-10 mol%,

a broader peak was observed, suggesting different oxygen reduction mechanism probably prevails in this composition.
In contrast, insignificant differences of NiO solubility were obtained among the compositions.
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Fig. 1. A cyclic voltammogram of Li-Na-K = 47.4-32.6-20 mol% at
P(CO,) = 1 atm, 650C, scan rate =0.2 V/s.
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Fig. 2. Cyclic voltammograms for different carbonate melts at scan
rate of 0.2 V/s, 1 atm, P(Q)/P(CO,) = 0.9/0.1 atm, 656C.
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Fig. 3. Replot of the peak currentsif) vs. square root of scan rate
(v) in Fig. 2.
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Table 1. Comparisons of the CEF value estimated from the results
of Fig. 3.

Li-Na-K / mol%

CD2/ mol cn?? s¥2

47.4-32.6-20 3.55¢ 10%°
60-20-20 2.80x 10%°
50-40-10 2.66x 10%°
40-40-20 2.83x 1010
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Fig. 4. Cole-cole plots measured at 680, 1 atm, P(Q)/P(CO,) =
90/10%, 5 mV AC signal, 1 kHz - 1 Hz.
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Fig. 6. Estimation of Warburg coefficient at Li-Na-K = 47.4-32.6-20

mol%, 650°C, P(O,)/P(CO,) = 90/10%.

Table 2. Comparisons of the Warburg coefficient from the results of
Fig. 4.

Li-Na-K / mol% O app! Q cn? 572

47.4-32.6-20 316
60-20-20 377
50-40-10 497
40-40-20 364
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