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To battle-out the consequences of having obliviously exploited non-
renewable resources for over a century now and deal with the 
exponentially increasing energy demand, environmentally benign 
production of hydrogen fuels by molecular electrocatalysts under 
transition metal based Polypyridyl complexes have emerged as a 
propitious choice. The state-of-the-art DFT methods were used to 
study the hydrogen evolution reaction (HER) mechanism by 
pentapyridyl and bipyridyl based transition metal complexes (Co, 
Fe, Ni, Rh and Ir) using transition state modelling. The energetics of 
hydrogen evolution is further studied by calculating the respective 
reduction potential and pKa values. The present study is aiming to 
shed light on the proper chemical insights on understanding their 
reaction mechanism, catalytic activity and efficiency of the HER 
catalysts through potential energy surface modelling. Overall my 
doctoral studies provide a brief outline about the hydrogen 
production activity of available transition metal molecular 
electrocatalysts, highlighting the necessity of developing novel 
molecular electrocatalysts and pinpoint the importance of 
understanding their mechanistic aspects through quantum 
chemical calculations. 
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