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Abstract  
HyS is a hybrid thermochemical cycle that splits water into hydrogen and oxygen using high-temperature 
heat and electric power.  Comprising two reactions that cycle sulfur between its +4 and +6 oxidation 
states, HyS is not only one of the most advanced thermochemical cycles, but also the only practical two-
step cycle with all fluid reactants, which greatly simplifies material handling and processing and reduces 
capital costs. It is a hybrid cycle because one of the two steps is electrolytic.  The thermochemical step 
is the endothermic high-temperature catalytic vapor phase decomposition of sulfuric acid, 

H2SO4   H2O + SO2 + ½ O2, 

while the electrolytic step is the SO2-depolarized electrolysis of water, 

SO2 + 2 H2O H2SO4 + H2. 

Adding the two reactions together (recycling the sulfur species) results in the splitting of water, 

H2O  H2 + ½ O2. 

HyS is being developed at SRNL for use with a concentrating solar or advanced nuclear heat source. 
This presentation will review the current status of the HyS process and describe ongoing as well as 
planned future research and development. 
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