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Proton conductive solid electrolytes for high-efficiency intermediate
temperature solid oxide fuel cells

Minoru INABA, Yoshio SHODAI, Tomoko TATEISHI,
Kenta ONISHI, and Akimasa TASAKA

Novel proton-conductive electrolytes (NH)41.4POs were developed for use in intermediate-
temperature fuel cells. (NH4)o20Kos0POs exhibited a high stability at 300°C and showed a high proton
conductivity of 4.57x 103 S cmtin dry Ar, and of 3.14x 103 S cm? in Ar humidified at 80°C. Even at
400°C, the electrolyte was stable, and its conductivity reached 8.04x 103 S cm? in dry Ar, and 7.47x
103 S cm? in Ar humidified at R.T. The results of thermogravimetry showed a 2.8% loss of the mass
after being kept at 300  for 100 h, which suggested that NH3 (and other unknown components) were
volatilized during heating. SEM observation revealed that the electrolyte separated into two phases:
crystalline KPO3z and an amorphous phase (HPOs) when heated at 300°C. The former acted as a
matrix, and the latter worked as a proton conductor.
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Tablel Composition of electrolytes.

Nominal Measured values
composition NH,* : K*
(NH4)0.25K0.75P03 0.08 : 0.92
(NH,)0 50K0.50PO3 0.20:0.80
(NH4)0.75K0‘25P03 0.33:0.67
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Fig. 1 XRD patterns of (a) (NH,)q5Kq P03, (D)
(NH2)o50K050POs,  (€)  (NHy)g75Ko,5PO;  after
heating at 400  for 12 h in NH,, (d) KPO, (JCPDS
35-0819) and (€) NH,PO, (JCPDS 22-0061).
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Fig. 4 Arrhenius plots of the ionic
conductivity of a (NH,), K, g,PO; pellet in
dry and humidified (80 ) Ar (50 mL min'1) in
the temperature range of 150-300
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Fig. 5 Arrhenius plots of the ionic
conductivity of a (NH_,),50Ko P05 pellet in
dry and humidified (80 ) Ar (50 mL min?) in
the temperature range of 150~300
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Fig. 6 Arrhenius plots of the ionic

conductivity of a (NH,)q50Kqg,PO; pellet in
dry and humidified (R.T.) Ar (50 mL min?) in
the temperature range of 150-400
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