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Voltammetry of iron in Na,0-Ca0-SiO, and Na,0-SiO; melts / T. Sugawara, Y. Fujita, M. Kato, S. Yoshida, J.
Matsuoka, Y. Miura. (Univ. Shiga Pref) / Redox equilibria of iron in 16Na,O-10Ca0-74SiO,(SLS),
22Na;0-78Si0,(SS) and 22K,0-78Si0,(PS) melts (mol%) doped with 0.5-3.0 wt% Fe,O3; were examined using
differential pulse voltammetry in the temperature range from 1373 to 1723K. Half-wave potentials (E, ;) of SLS,
SS and PS were increased with increasing temperature, but no significant differences of the values of E,,, were
observed among three melts. Difference of the E,, of SLS under pure oxygen and air atmosphere is about 38mV
and is smaller than theoretical value (46-58 mV). Ferric-ferrous ratio calculated from the E,, of SS and PS are
larger than that measured by wet chemical analysis reported in previous works. These two discrepancies can be
explained by assuming redox reaction: 0.85F¢®" + 0.15Fe>" +0.20 O, = 0.95F¢”" - 0.05F¢”" + 0.40 O™
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RNE AN —IEIT 16Na,0-10Ca0-74Si0,(mol%) + 0.5wt%Fe,04 (SLS) , 22Na,0-78Si0,(mol%) + 3.0wt%
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FeZ + 0.25 0, = Fe* + 0.5 0% (1)
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aFe? « (1-a)Fe® + 0.20 0, = bFe® « (1-b)Fe?" + 0.40 0>  (2)

LEBEITDEEZDL. T TEMONT UANDE b=1.8-a DEEZERH 5.



R AN —=EBADHTTO F'/FeP R BLF—HT DL IO DOREERD D &
a=0.85, b=0.95 DG 5HN7 (Fig. 2). TRbLHZERF (£0,50.21) OTNAVLVIrAND T T AFIKIZE
W, Fe 1% [0.85Fe? - 0. 156Fe* ) B LN 10.95Fe® « 0. 06Fe* | DL T21i& SMERXTITRD X H 7%
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Figure 1. Temperature dependence of half-wave potentials of 16Na,0-10Ca0O-74Si0, melts in air and pure
oxygen. Dotted line shows theoretical value of E;; in air calculated based on the reaction (1) and the data of

fO2=1.
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Figure 2. Comparisons of XFe*'/XFe*" in 22Na,0+78Si0, (a) and 22K,0+78SiO; (b) melts obtained from
voltammetry and wet chemical analysis. Dotted lines show values calculated assuming reaction (2) and a=0.85
and b=0.95 based on the data of this study.



