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ABSTRACT

Electrical conductivity have been measured as function of temperature in MgO+*P; O; glasses
containing small amounts of water, Conduction was due to the contribution of H and the maobility of
protons in the glass increased linearly with increasing its concentration. The conductivity was pro-
portional to the square of the proton conceniration and the activation energy decreased linearly with
increasing logarithm of the proton concentration. And ¢y and A, was independent of the proton

concentration but not on glass compositions,
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Table 1. DC Electrical Conductivity Data of Magnesinm Phosphate Glasses
l Glags compasition OH 1og
Glass | MgQ/ P,0,(mo] mtio) abgorption| [(H*]contem v AH e
~ 1 at 423 K logo, | log A
No. | From |From chemical] band (mal/ 1) { ohm=lem=1) ( Kcal /mol)
batch analysis (cm™)
1 1 1.06 3,200 0,12 —13.85 71.051712 a1l 24,72
2 1 1.07 3,200 0.14 —13.78 -1.13 | —12.07 24,60
3 1 1.07 3,200 0.15 —13.67 -1.11 | —12.02 24.34
4 1 1.06 3,200 Q.16 —13.58 —1.05 |—1L99 24.29
i1 1 1.04 3,200 &.18 —13.51 —1.08 | —12.02 24.08
& 1 1.06 3,200 .22 —13.33 —0.93 | —1201 23.84
7 1 1.06 3,200 0.24 —13.22 -0.93 |—11.98 23.63
8 0,92 Q.93 3,080 (.23 —13-17 —0.85 |—1L89 23.75
g 0.88 0.88 3,130 0..20 —13.12 —0.79 | —1L72 22.04
10 0.75 0.74 3,010 0.26 —12.44 —0.55 | —1L27% 22.6%
11 0.66 0. 66 2,925 0.25 —12.53 —£.61 | —11.35 | 22,60
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Fig. 1. IR spectra of a magnesium metaphosphate gla-
g5 plate specimen. The number indicated in the
figure denotes the sample number in Table 1.
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Fig. 2. Temperature dependence of de conductivity of
magnesium metaphosphate glasses. The num-
ber indicated in the figure derotes the sam-
ple tumber in table 1.
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¥ig. 3. Variation of conductivity, activation energy for
conduction and OH content with MgO/ P:0s 7a-
tio.
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