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ABSTRACT : The cesium hydrogen sulfate (CsHSO,) crystal is a superprotonic conductor above 140 C and
possesses protonic conductivity three to four orders of magnitude higher than that at room temperature. Recently,
the possiblity of it as an electrolyte material for fuel cell system draws much attention. However, its plasticity and
absorption of humidity place a limitation on its application. In this study, composites consisting of CsHSO, and
polyacrylonitrile were prepared, and their phase transition properties and the ionic conductivities were evaluated.
When the content of CsHSO, was about 80 vol%, a mechanically strong film with the protonic conductivity of 1
X107 Scm’' were made.

Keywords - cesium hydrogen sulfate (CsHSO,), polyacrylonitrile, ionic conductivity, superprotonic conduc-
tor, electrolytes.
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Figure 1. DSC thermograms of xCsHSO,:(1-x) PAN composite
electrolytes.
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Figure 2. Temperature dependence of the ionic conductivity of
CsHSO, crystal for several heating and cooling scans. Numbers
indicate the sequence of heating/cooling scans.
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Figure 3. Temperature dependence of the ionic conductivity of

grinded CsHSO, crystal for first heating scan.
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Figure 4. Temperature dependence of the ionic conductivity of
xCsHSO,:(1-x)PAN composites for (a) first and (b) second heating
scans.
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Figure 5. Ionic conductivities of xCsHSO4:(1-x)PAN composites
as a function of vol % of CsHSO; at 180 C.
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