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Abstract

In thermal decomposition of H,S, the equilibrium H, concentration is a mere only
7 vol-% at 800°C. In order to improve this low decomposition, a two-step process
was studied by combining sulfurization of metal sulfide at about 500°C and thermal
decomposition of the sulfurization product at 800°C under reduced pressure. Ni;S,
powder was mixed out of necessity and dispersed in inert powder (ALOs or MoS,) or
other metal sulfide (FeS or Cr,S;) because of its easy sintering. Mixing of an inert
powder prevented the sintering and provided a stationary high decomposition rate of
H;S. The average H, concentration was about 60 vol-9%. The mixture with FeS
caused the formation of pentlandite and the cycle gave a somewhat lower yield of
hydrogen than that with the inert powder mixture. Though the mixture with Cr,S;
formed also a double sulfide, it gave about 60 vol-9% of the average H, concentration.
In addition, the sulfurization at such low temperatures as 300°C was possible because
the sulfurization rate was enhanced. The thermal efficiency was estimated to be 52
~-559 for the cycle with the mixture of Al O, and Ni;S;. This high value implies that
the production of H, from H,S may be practical.
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