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Quantitative Analysis for Crystallinity of Super-cooled Oxide Melt Characterized by
Electrical Capacitance Measurement

Saito, Noritaka
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A novel- and in situ- quantifying method for the crystallinity of super-cooled
silicate melts was proposed by the measurement of their electrical capacitance. It is well known that the
electrical capacitance of ionic liquids is generally much higher than that of solids. These differences
were exploited as a sensitive indicator of the crystallization of silicate melts in an experimental
furnace equipped with an electrical capacitance measuring system. For the calibration of electrode
composition employed, a theoretical capacitance model based on the dimensions of electrodes was proposed.
For the estimation of crystallinity in super-cooled silicate melts, Nielsen’ s equation was employed,
which can allow us to calculate the dielectric constant of silicate-based suspension. Consequently, the
calculated capacitance values successfully reproduced the experimental values at h.t., which suggests
capacitance can provide crystallinity of silicate melt at elevated temperature.
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Figure 1 Schematic of electrical capacitance
model in accordance with the dimensions of
Pt-20Rh electrode.
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Figure 2 Comparison of measured and calculated
capacitance in accordance with the model
proposed in the present study, (a) raw data, and
(b) calibrated data with stray capacity of the
measuring system.
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Figure 3 The phase diagram of CaO-SiOz-
Al203-MgO system in mass% with 5mass%
MgO.
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Figure 4 Time change of capacitance of
45.0Ca0-45.58102-2.3A1203-7.2MgO (mol
%) super-cooled oxide melt at 1387 °C.
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Figure 5 Capacitance of 45.0Ca0-45.5Si02
-2.3A1203-7.2Mg0O (mol%) suspension as a
function of the crystallinity, in comparison with
the calculated using with various dielectric
constant models.
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Figure 6 A typical result of in-situ measurement
for the crystallinity of CaO-SiO: super-cooled
liquid at a constant cooling rate 5K/min.
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