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Characteristics of Solid Oxide Electrolysis Cell

for Decomposition of Tritiated Water

. . * , .
Satoshi KONISHI, Hideo QHNO, Hiroshi YOSHIDA
and Yuji NARUSE

Division or Thermonuclear Fusion Research
Tokai Research Establishment, JAERI

(Received November 15, 1982)

The characteristics of the solid oxide electrolysis cell
have been studied for the purpose of the application te the de-
composition process of tritiated water in the fusion fuel cycle.

Characteristics of the cell were expressed using the
Nernst's equation. Conversion ratio of water to hydrogen depends
on the open circuit (Ir-free) voltage and little depends on the
temperature. Experiments on the electrolysis of water in Ar
carrier were carried out using calcia stabilized zirconia (CSZ)
and yttria stabilized zirccnia (¥YSZ) in the temperature range of
500°C to 900°C. The characteristics well agreed with the theory.
Ionic conductivity of the cells were measured and proved to be
written in Arrhenius forms. The upper limit of current density
across the cell can be inferred from the results as a function
of the operation temperature.

Designs of the electrolyzer and application to the tritium
systems for fusion reactor are also discussed. Tritium permea-
tion from the electrolyzer is expected to be very small irrespec-
tive of the operation temperature. Tritium systems with recovery
process from tritiated water will be simplified by use of the

electrolyzer.

Keywords: Tritium, Tritiated Water, Electrolysis, Solid
Electrolyte, lonic Cenductivity, Stabilized Zirconia, Nernst's
Equation, Fusion Reactor Blanket, Fuel Cleanup System, Electrolyzer
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Fig.l5 Schematic flow diagram of the fusion reactor fuel cleanup
system (FCU) equipped with the electrolyzer
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Fig.l6 Schematic flow diagrams of the blanket tritium recovery
system (BTRS) with the electrolyzer



