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3 e 3:3 Cu Transition metal doped carbon have been extensively investigated for hydrogen
O‘?Ni adsorption and storage applications. However, the strength of these hydrogen
2 0:30 Co storage material 1Is mainly dependent on the metal-support and hydrogen-metal
1 ¢ oo e Interaction energies. In this work, we have designed, and explored transition metal
N s doped C,, (TM@C,,) complexes as single atom catalysts for hydrogen
= 1.00 (f" dissociation. Hydrogen dissociation mechanism Is evaluated for both gas phase
= W; and In aqueous media, and the best catalytic activity for hydrogen dissociation Is
1 0.76 S: computed for Mn@C,, catalyst with the lowest energy barrier of 0.04 eV and 0.30
eV, respectively.
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World energy consumption is increasing exponentially, and natural energy resources
are also rapidly depleting with time [1]. In this regard, hydrogen can be considered v'VMD
as an Ideal energy carrier which can be easily generated In bulk from renewable
resources. Furthermore, Hydrogen has higher utilization efficiency, high
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environmental compatibility and is also the most suitable fuel for vehicle application =Y Energy of isolated metal
[2]. In hydrogen dissociation, the H, molecule splits into active hydrogen atoms V' Ecage Energy of nanocage
which are then incorporated into the support material or catalyst, making it possible v Ermicage Energy of metal doped nanocage complex

to store large amounts of hydrogen at low temperatures and pressure [3]. Therefore,
catalytic adsorption and dissociation of molecular hydrogen Is of great interest In
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hydrogenation and dehydrogenation reactions at commercial level. v En Energy of isolated H molecule
v Etmicage Energy of metal doped nanocage
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REACTION PROFILE FOR HDR OVER TM@C,,
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CONCLUSIONS

ﬁ The doping of transition metals over C,, nanocage IS thermodynamically\
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