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ABSTRACT 

 

The decomposition of H2SO4 to produce SO2 is the reaction with the highest energy 

demand in the thermochemical water splitting process in the Sulfur-Iodine (SI) cycle for 

hydrogen production. It has two challenges, highly corrosive reactants and products, and a 

large kinetic barrier. The endothermic decomposition of sulfuric acid requires elevated 

temperatures, greater than 1023 K. Hence, efficient catalysts have to be developed to lower the 

activation barrier by improving the dissociation efficiency. 

 
In the present work, metal oxides on various supports have been prepared in the 

laboratory. These catalysts were characterized using XRD, TG-DTA, SEM, BET, TPR and FT-

IR. Unique catalyst supports were selected by establishing the best interaction between the 

catalysts and supports with the help of experimentation, and by theoretical calculation. These 

prepared catalysts were screened in a fixed bed atmospheric continuous reactor. Detailed 

kinetics and stability tests (300 hrs. time on stream) were conducted using the most promising 

catalyst before further scale-up studies. 

 
To scale up any process, reaction kinetics and reactor materials are important. The 

most corrosion resistant material was selected after performing corrosion studies on different 

metals at the reaction conditions. A pilot plant for high pressure investigations was designed, 

fabricated, installed and commissioned using in-house facilities with complete automation. The 

catalyst turn-over-frequency (TOF) was further tested above atmospheric pressures and was 

found to reach the highest for this reaction. It is also the most economical, recoverable, 

environmentally benign catalyst which can withstand high pressures and thermal fluctuations. 
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