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synthesis and cyrstal structure of a new proton solid electrolyte that operates
in a wide temperature range
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This study aimed to develop mixed-cation phosphates exhibiting high proton
conductivity in the temperature range from room temperature to 500° C, and to extract crystalline
insights into their thermal stability and proton conductivity. As a result of systematic
investigation of phosphates with substituted cations of different sizes, we discovered tunnel-type
phosphate, KNil-xH2x(P03)3yH20, exhibiting proton conductivity reaching 10-2 Scm-1 from room
temperature to 500° C, along with other novel proton-conductive crystalline phases. The thermal
stability of these phosphates was found to depend on the constituent cations, and the arrangement of

PO4 tetrahedra serves as templates for crystalline water chains, which are pathways for fast proton
diffusion.
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Figure 1 (a) The crystal structure of KNij g,Hg 36(POs);:vH,O viewed along the [001] direction. (b)
The framework structure viewed along the [110] direction. (c¢) The expansion of the oxygens of water

molecules.
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Fig.2 (a) The proton conductivity of KNi,.
Hy(PO3);-yH,O measured under a non-
humidified N, gas flow compared with related
proton (b) The

conductivity of KNigg,H36(PO3);:vH,O under

conductors. change in

different atmospheres at 150°C.
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