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Study on proton conduction in densely proton injected phosphate glasses

NISHIT, JUNJI

10,300,000
Na+
(HSP) (HAP)
MAS-NMR Si Al 6 PO4 NAP NSP
20 350 0.008 S/cm Si Al P04
Si 2 pPo4
Al

1960

1970

For the application to intermediate fuel cells, we investigated the relation
between structure and proton conductive properties of silicophosphate (NSP) and aluminophosphate

(NAP) glasses after alkali-proton substitution (APS).

MAS-NMR spectrum revealed the coordination number both of Si and Al was six, and the spectrum shapes
of P in NSP and NAP were similar with each other. However, the proton conductivity of NAP after APS
was 20 times higher than that of NSP. The maximum conductivity of 0.008 S/cm was confirmed for NAP

at 350 degC. The origin of such large conductivity difference was the bond length between P04 units

and Si or Al. The distance between two PO4 units coordinated with a Si was shorter than that between
Al and two PO4 units, resulting the proton trapping at two P04 units. Such trapping did not
observed for alminophosphate glasses.
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