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Abstract

The �rst steps of the hydrogenation of a coronene molecule deposited on a graphene surface

is investigated using Density Functional Theory including a van Der Waals functional.

Binding energies and geometries are calculated. The role of the surface is determined

by comparing hydrogenation reactions in the gas phase and on the surface. The radical

product of the H with a closed-shell system is more stable on the surface. The closed-

shell product of the H with a radical species is more stable in the gas phase. This can be

interpreted in terms of electronic and geometrical properties of these hydrogenated species.

1. Introduction

The presence of Polycyclic Aromatic Hydrocarbons (PAH) in the InterStellar Medium

(ISM) has been suggested many years ago [1, 2, 3]. PAHs can be seen as large molecules or

as small grains. They may represent 5 to 10 % of the carbon in the ISM [4]. Neutral PAHs

are thought to exist as gas phase species [5] and condensed on interstellar dust grains [6].

In the ISM, numerous infrared bands are generally assigned to PAHs and related species

[7] but they have not been attributed to particular species.

Molecular hydrogen is the most abundant molecule in the ISM. H2 plays an important

role in the chemistry of the ISM. The H2 formation is catalysed by silicated or carbona-

ceous dust grains. H2 can be formed on small grains or PAHs [8]. The H2 formation in

the photodissociation regions proceeds through an Eley-Rideal mechanism [9]: a H atom

coming from the gas phase can abstract a H atom from the superhydrogenated PAHs to

form H2.

Therefore, the study of the hydrogenation of PAH is essential for understanding H2

formation.

∗Corresponding author
Email address: sabine.morisset@u-psud.fr (S. Morisset)

Preprint submitted to Elsevier April 27, 2017



Download	English	Version:

https://daneshyari.com/en/article/5378082

Download	Persian	Version:

https://daneshyari.com/article/5378082

Daneshyari.com

https://daneshyari.com/en/article/5378082
https://daneshyari.com/article/5378082
https://daneshyari.com/

