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Abstract

Hydrogen production from water splitting will be the most promising energy source in the
future [1-2]. Dense membranes of the type La,Sr,Ga.Mgq4Ox were prepared from powders by
solid state reaction syntheses. The Galates show a very high ionic conductivity [3]. The water
splitting is achieved thermically, while the Diffusion of oxygen through the dense galate
membrane is realized thermically and electrically. The electrically achieved oxygen
permeability is three times higher than the thermically achieved. Due to this fact, the
hydrogen production increases by the same factor. In a special reactor (Fig. 1) the dense
tablet of the polyoxid is fastened between two gold rings. The tablet is coated with a platinum
layer on both sides which work as electrodes. Helium with water is flowing towards the
negative pole while on the other side after tablet (positive pole) an Ar or Ar/H, flow is
realized. The reactor in the furnace is heated to 1050 °C and slowly cooled to the chosen
reaction temperature (e.g. 800°C). In both sides of the dense tablet an electric current of 2 A is
used. Two ampere corresponds to 8 volts at these high temperatures. The whole investigation
was measured by a solid electrolyte device (Fig. 2) (ZIROX SGM5EL) [4]. The oxygen
concentration was measured before and after the permeation. At 800 °C the oxygen

permeation has a value of 0.6 ml/(cm™.min.) (Fig. 3-4).
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The effect of current application to oxygen permeation and hydrogen production
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Dependence between oxygen permeation and change the electrical current



