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Thermo-chemical Iodine-Sulfur (IS) process produces large amount of hydrogen effectively
without carbon dioxide emission. Since the IS process uses strong acids such as sulfuric acid and
hydriodic acid, it is necessary to develop large-scale chemical reactors featuring materials that
exhibit excellent heat and corrosion resistance. A sulfuric acid decomposer is one of the key
components of the IS process plant, in which sulfuric acid is evaporated and decomposed into water
and sulfur trioxide under temperature range from 300 °C to 500°C using the heat supplied by high
temperature helium gas. The decomposer is exposed to severe corrosion condition of sulfuric acid
boiling flow, where only the SiC ceramics shows good corrosion resistance. However, at the current
status, it is very difficult to manufacture the large-scale SiC ceramics structure required in the
commercial plant. Therefore, we devised a new concept of the decomposer, which featured a counter
flow type heat exchanger consisting of cylindrical blocks made of SiC ceramics. Scale up can be
realized by connecting the blocks in parallel and/or in series. This paper describes results of the
design work and the test-fabrication study of the sulfuric acid decomposer, which was carried out in

order to confirm its feasibility.

Keywords: Sulfuric Acid Decomposer, Thermochemical IS Process, Hydrogen Production, HTTR,

SiC Ceramics
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