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Mechanism of phase transition in proton-conductive inorganic solid acid salts
studied by solid-state NMR
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Inorganic solid acid salt Cs2(HS04)(H2P04) showed high proton conductivity
in the superprotonic phase above 370 K, and the phase was retained on cooling even at room
temperature for a long period. These characteristic properties should correlate to the hydrogen bond

network connecting the S04 and P04 groups. In the present work, the structures of the hydrogen bond
network were studied by solid state NMR. We measured 31P, 1H and 133Cs magic-angle-spinning (MAS)
NMR spectra, 31P static NMR spectra, 31P{1H} dipolar dephasing experiment, and 1H{31P
rotational-echo double resonance (REDOR). The 31P NMR spectra indicate that all the P sites are
crystallographically equivalent. The 31P{1H} dipolar dephasing experiment strongly supports that the
number of hydrogen bonds around the P04 tetrahedron is four. The 1H and 133Cs MAS NMR spectra show
that a part of the hydrogen bond network is disordered. Based on those NMR results, we proposed a

model structure of the hydrogen bond network.
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