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a b s t r a c t

Doped porous SiC nanostructures with metallic atoms, nanoclusters and nanoparticles

have been recognized as promising materials for hydrogen storage. With this regards

transition metal elements are interesting impurities for use as doping. In view of this

prospect, a theoretical approach based on density functional theory (DFT) was applied to

study of the interaction between hydrogen molecule and a graphene-like SiC sheet doped

with palladium atom. We have selected a single graphene-like SiC layer, due to its more

surface charge polarization in comparison with pure graphene which makes possible

remarkable interactions with adsorbed hydrogen molecules. In our study we have included

two different configurations of H2 adsorption: 1) at the first state, hydrogen atoms after

adsorption stretched and distance between HeH atoms has increased but their chemical

bond doesn't break. In this situation a physical adsorption occurred and the binding energy

restricts applicable interests where it is appropriate for reversible hydrogen storage; 2) at

the second situation, atoms of hydrogen molecule discrete from each other and adsorption

occurred in a chemical manner. As instance the when a H2 molecule interact simulta-

neously with Pd atom and SiC nanosheet, it can be dissociated as in this case a hydrogen

atom makes bond with Pd atom and the other can be adsorbed chemically on the SiC

nanosheet surface. More details about adsorption mechanism are discussed it the context.

© 2016 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.

Introduction

Fuels based on hydrogen storage capability are systems that

release very little environmental pollutants unlike fossil fuels.

The use of hydrogen-based fuel cells needs solutions for the

current challenges in the realm of technology. For instancewe

can point out to synthesize and design of the advance

materials to reduce the costs of the hydrogen generation,

transmission and maintenance [1]. Nanotechnology has

introduced new materials with vast range of applications.

Among them, carbon nanotubes, fullerenes, and graphene are

extremely noteworthy. Recently, graphene-based materials

includedmany significant researches, especially in the field of

catalysis, electronics, optics and electro-chemical oxidation

* Corresponding author.
E-mail addresses: m.javan@gu.ac.ir, javan.masood@gmail.com (M. Bezi Javan).

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.elsevier .com/locate/he

i n t e rn a t i o n a l j o u r n a l o f h y d r o g e n en e r g y 4 1 ( 2 0 1 6 ) 2 2 8 8 6e2 2 8 9 8

http://dx.doi.org/10.1016/j.ijhydene.2016.09.081
0360-3199/© 2016 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kazan Federal University Digital Repository

https://core.ac.uk/display/197472884?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

