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Systems Glasses

Shun-ichi YATABE and Shinichiro KUNIMOTO

Abstract

The electrical properties of VgO5—P20s—M20 (M=Li, Na, K) systems glasses are studied in
this paper,

These are semiconducting glasses that are electronic conductors, Several kinds of glasses of above
systems were melted for about 5hours at 1300,C in an electric furnace. The fused glasses were
ground into disk of 2 mm thickness and 2cm diameter. Thin gold film of 1 c¢m diameter was

evaporated on the glass surface. The resistivity of these samples were measured in the range of

50°C—250°C by TAKEDARIKEN Electrometer. (104 input impedance)

The conclusions were as follows.

(1) In all of these system, the resistivity of the glasses decreased with rising of temperature and
log of the resis-tivity was linear function of reciprocal of the temperature,

(2) 1In all of these systems, the resistivity of the glasses decreased with increasing of the con-
centration of V205 and log of the resistivity was a linear function of log of the concentration of
V20s. The effect of the concentration of VgOgs to the resistivity was KO system>-LizO system>-

NagO system,

(3) In all of these systems, the activation energy decreased with increasing of the concentration
of V2Os. The value of activation energy at the same concentration of V205 was Na20 system™>

Li2O system K20 system,
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Table 1 Composition of glasses in V205—P20s
—M:z0 (M=Li, Na, K) system (mol%)

Mq0
V205 | P20s - ‘

LizO \ Na:0 | K30
70 20 0 | — 1 10
60 35 — ‘ 51—
60 30 1 | 10 10
60 20 - =20
50 40 0 10 ' 10
50 30 20 | 20 | 20
50 20 - = 1 30
40 55 - 5 -
40 50 0 - 1 10
40 45 - 15—
40 40 20 @ — | 20
40 35 — s -
30 60 0 100 10
30 50 20 | 20 20
30 40 30 30 30
30 30 40 - =
20 70 10 — 1 =
20 60 20 20 —
20 50 30 30 | 30
20 40 40 40 @ —
10 60 0 - -
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V305, H3POs, LiaCOs, NagCOs, K2COs
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x:Va0s, y: P05, z: M20 (M=Li,
Na, K)
x+y+z=100mol%

VeOs— x V205 ’
2 T xeVa0Os+ 2y-H3P04/0.85+z-M2C03

X 100(wt%)

PO 25+ HaP04/0.85
BTMAT 2oV oOs+ 2+ HaP0O4/0.85+2 M2CO3

% 100(w1%)

_ 2+ M2CO3
M2CO3= .y, 05+ 23+ HsP01/0.85+2.M2COs,
X 100(wt% )
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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

Fig. 1 cell
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Fig. 2 Relation between ¢ and 1 /T
(V205 20 mol%)
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Fig. 4 Relation between¢ and 1/T
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