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Redox Behaviors of Antimony Ions in Silicate Melts by Differential Pulse Voltammetry / OYoshida, S.,
Sudo, T., Kato, M., Sugawara, T., Matsuoka, J., Miura, Y. (U. Shiga Pref.), Kii, Y. (Nippon Electric Glass) / Redox
behaviors of antimony ions in 16Na,O-10RO-74S5i0,-0.1Sb,0s (mol%, R = Mg, Ca, Sr, Ba) glass melts were
investigated by differential pulse voltammetry. The redox ratios, [Sb> ]/[Sb>*] and [Sb’)/[Sb*'], for each glass
composition at a given temperature were estimated from the peak potentials in each voltammogram. For all
compositions, the Sb>"/Sb>" and Sb’/Sb>" equilibria shift to reduced states with increasing temperature. The
redox ratio, [Sb3+]/[Sb5+], for Ba containing glass is larger than those for Ca or Sr containing glasses. It is
suggested that the antimony redox state would be affected not only by the basicity of the melt but also by the
stability of Sb>" ion in the melt.
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Fig. 2 Temperature dependence of differential pulse voltammogram with a temperature step of 50 K
for 16Na,0-10Ca0-74Si0,-0.1Sb,0O5 glass melts. (a): anodic scan, (b): cathodic scan.
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Fig. 3 Temperature dependence of the redox ratios, (a) [Sb>'1/[Sb>*] and (b) [Sb°/[Sb*"].
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