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Electrical Performance of NH,PO;-SiO, Composite Electrolytes Prepared
by a Sol-gel Method
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Abstract: Proton-conductive composite electrolytes consisting of xNH,PO5-Si0, (v=1,2,4) were synthesized by a sol-
gel method. X-ray diffraction investigation showed that NH,PO; was chemically stable in the process of sol-gel
preparation. The conductivity of the resulted composites was measured with impedance spectroscopy. The
conductivity was improved by increasing the molar ratio of NH,PO;. Meanwhile the activation energy for conductivity
decreased with NH,PO; content. This indicates that NH,PO; is responsible for the high conductivity and SiO, serves
as a supporting matrix, although the conductivity was slightly affected by the size of SiO, particles. The proton
conductivity was dramatically enhanced by increasing the water content, indicating that the effect of water is

significant.
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Table 1 Characteristics of sol-gel derived SiO, powders heated at the different temperatures
Heating temperature / °C 400 600 700 800
Sper / (m?+g™) 347.9 212.3 47.537 1.87 1.40
Dyr / nm 7.84 57.0 1.46x10° 1.95x10°
o 1 (102 S em™)(250 C) 3.12 2.64 3.43 275
o /(102 S-em™)(200 °C) 2.74 171 2.59 2.38
o /(102 S-em™)(150 °C) 2.28 1.80 2.16 2.20
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