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Abstract We report the electrical conductivity of the mixed alkali silicate glasses in the system (60-x)SiO-
40Nax0-xCaO(x= 0~15 wt%) in the temperature range from 150°C to 620°C. In the range from 150°C to glass
transition temperature(Ty), the electrical conductivities of glass samples had a tendency to be proportion with
temperature. The glasses of containing over 7.5 wt% CaO showed lower conductivities than the glasses of
containing 0 and 5 wt% CaO because two kinds of alkali ions(Na®, Ca®') were obstructed each other. On the
other hand, in the range from T, to 620°C, the electrical conductivity of glasses(7.5<x<12.5) was unstable and
decreased in some region. From XRD results, the Na,Ca(SiOs); phase were observed in these glasses. This
means the alkali ions didn’t behave as carrier, it seems that this caused the conductivities decrease. In case
of glass of containing 15 wt% CaO, any crystal phase were not observed. This means the alkali ions behaved
as carrier, it consequently seems the conductivity increased.

Key words Si0,-Na,0-CaO glass, Conductivity, Crystallization, High and/or Low Temperature Region,

Na,Ca(SiOs); phase.
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Table 1. Glass composition (wt%).
Glass Number SiO, Na,O Ca0
No. 0 60 40 0
No. 1 55 40 5
No. 2 52.5 40 7.5
No. 3 50 40 10
No. 4 47.5 40 12.5
No. 5 45 40 15
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Fig. 1. Effect of different glass compositions and temperature on the G; (a) Arrhenius plot (b) Inc vs T plot.
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Fig. 2. Densities of glass samples before and after heat
treatment.
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Table 2. Results of differential thermal analysis (DTA).

Glass Number TL°C) T«°C) T.<T(°C) T,(°C) T<T.(°C)
No. 1 431.67 480.80 56545 - 615.82
No. 2 446.40 490.05 524.40 578.96 619.23
No. 3 457.29 492.56 503.78 565.07 608.87
No. 4 450.44 494.01 497.06 533.18 600.86
No. 5§ 451.73 479.46 515.57 - 600.73
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Fig. 3. Electrical conductivity of before and after heat treatment of (a) S wit%, (b) 7.5 wt% (c) 10 wt% (d) 12.5 wt% (e) 15 wi%

CaO included glass samples.
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Fig. 5. Absorbance of (a) before (b) after heat treatment of glass samples.
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