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The Electrical Conduction of V,0,-P,0; System and
V;05-P,0;—Na,O System Glasses

Shun-ichi YATABE, Kaori YAKUSHUI and Yutaka OKUNO

Abstract

The electrical properties of V,05-P;0; system and VgOS-PzOs—NaZO system glasses were studied in

this paper.

These glasses were semiconducting ones that were electronic conductors. The 17 kinds of glasses of
above system were melt for approximately 4 hr. at about 1300°C in electric furnace. The fused glasses
were ground into disk of 1 mm thickness and approximately 2 cm diameter. Thin silver film of 1cm
diameter curcle was evaporated on the glass surface. The resistivity of these samples were measured in
the range of 60°C—300°C by TAKEDA-RIKEN Electrometer. (10™ input impedance)

The conclusions were as following.

(1) The resistivity of the glasses decreased with rising of temperature and log of the resistivity was

linear function of reciprocal of the temperature.

(2) The activation energy was 13—27 kcal/mol and decreased rapidly with increasing of the concen-

tration of V,0s.

(3) The resistivity decreased with the concentration of V:0s. Log of the resistivity was related line-
arly to log of V,05 mol% and the slope of this line was 4. 3.
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Table-1 Composition of glasses in V.05-P;Os
system or V;05-P;0s-Na,O system (mol%)

Glass No. V.05 P,0Os Na,O
1 70 30 0
2 60 40 0
3 60 35 5
4 60 30 10
5 50 50 0
6 50 40 10
7 50 30 20
8 40 60 0
9 40 55 5
10 40 45 15
11 40 35 25
12 30 60 10
13 30 50 20
14 30 40 30
15 20 60 20
16 20 50 30
17 20 40 40
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Fig.1 Cell
1. seald box 7. electrode
2. separable flask 8. thermocouple
3. sample 9. heater
4. spring 10. electrode
5. fire brick 11. connector
6. desiccant
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Fig. 2 Relation between p and 1/T in
70V;05-30P,0;5 system
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Fig. 3 Relation between p and 1/T in
60V205—' (40-1)P205“ZN820 system
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Fig. 5 Relation between p and 1/T in
40V 05— (60— x)P;05—xNa,O system
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Fig. 4 Relation between p and 1/T in
50V,05—(50—z) P,;05-zNa,O system
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Fig. 6 Relation between p and 1/T in
30V:05— (70— z)P;05— xNa;O system
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Fig. 7 Relation between p and 1/T in
20V,05— (80— z)P,05— zNa;O system
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Fig. 9 Relation between activation energy 4E
and VzOs%
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Fig. 8 Relation between p and V;05 mol%
at 161, 78+273K
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