
1. Title of the Project: 

 

Non-thermal Plasma Assisted Direct Decomposition of H2S into H2 and S 

 

2. Principal Investigator & Implementing Institution:  

Dr. Ch. Subrahmanyam, Department of Chemistry,  

IIT Hyderabad (project was transferred from NIT Trichy to IIT Hyderabad) 

 

3.      Key Objectives:  

a) To optimize the conditions (diluting gas, discharge gap, residence time of the gas, 

screening of various catalysts, etc.) for a hybrid NTP reactor aiming at achieving the 

hydrogen production.  

b) To develop a robust and cost-effective NTP reactor for hydrogen production under 

economically feasible conditions. Energetics of the proposed process will be 

evaluated in detail.  

c) Finally, the know-how process will be tested for a large scale hydrogen production. 

And initial steps for the separation of the products, and recovery of sulfur 

 

4.       Project outlay: Rs. 31,48,040/- 

 

5.  Summary of Project Work especially with respect to Project Objectives & 

deliverables:  

a) The decomposition of H2S into its constituent elements hydrogen and sulfur has 

been demonstrated in a nonthermal plasma dielectric barrier discharge reactor.  

b) Hydrogen sulphide decomposition under ambient conditions indicated that 

nonthermal plasmas are effective for dissociating H2S into hydrogen and sulfur. 

Influence of various parameters like ground electrode, discharge gas, input energy, 

operating temperature and catalyst was studied.  

c) It has been observed that by optimizing the reaction conditions, it is possible to 

achieve H2 production at ~160 kJ/mol that corresponds to energy consumption of 2 

kWh/m3 of H2. Product sulphur has been recovered by operating the reactor at 430 

K. 



d) The reaction followes Michaelis-Menten kinetic model, where the order approaches 

zero with the increasing inlet concentration. The reaction rate was related to H2S 

concentration and the power as a hyperbolic function.  

e) Current process is advantageous interms of hydrogen recovery against the 

conventionally tested methods where only sulfur is recovered and hydrogen is 

converted into water.  


