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INTERMEDIATE TEMPERATURE SOLID PROTONIC
CONDUCTORS AND FUEL CELLS

Zhu Bin
(Department of Technology, Uppsala Univ. Sweden)

Abstract  The development of solid state fuel cells using proton electrolytes has been rela-
tively slow due to the shortage of suitable proton conductors. Studies on proton conductors
are of great significance to both theory and applications. In this paper, it has been intro-
duced that solid protonic conductors based on oxyacid salts and salt-ceramic composites are
a novel ionic conducting electrolyte system. Especially, salt-ceramic composite materials,
which consist of an inorganic rigid matrix in which molten phase is incorporated, are suc-
cessfully used as proton conductors at intermediate temperature fuel cells.

The discovery of proton conduction in these materials introduces a new concept of
proton conductors and starts a new research field for “Intermediate temperature solid pro-
ton conductors and fuel cells” . A characteristic of these materials is that ionic and proton-
ic conduction take place simultaneously, which brings about in;eresting transport and dif-
fusion phenomena and electrochemical processes. Most studied materials investigated in
this work have a face centred cubic structure or two-phase materials. Two typical proton
bond states and proton conduction mechanisms have been suggested and discussed for these
new materials. One is single proton jump accompanying the hydrogen bond reorientation
due to “Paddle wheel” mechanism for the sulphaes and sulphate-ceramic composites and
another is interfacial proton conduction for the nitrate-ceramic composites.

These new materials have high proton conductivity (1072 to 10 ' S /cm, 300 to
600°C) and good applications. For instance, a current density of 300 mA /cm?’ at 0. 75V

has been reached for the fuel cell.

Key words solid state proton conductor, fuel cell, intermediate temperature, oxyacid

salt, salt-ceramic composite



