Accepted Manuscript

VACUUM

Carbon copper thin films for discoloration of indigo carmine

Anthony Lelong, Akram Sakli, Andreas Zeinert, Michael Lejeune

Pll: S0042-207X(17)31063-1
DOI: 10.1016/j.vacuum.2017.11.010
Reference: VAC 7678

To appearin: Vacuum

Received Date: 9 August 2017
Revised Date: 6 November 2017
Accepted Date: 7 November 2017

Please cite this article as: Lelong A, Sakli A, Zeinert A, Lejeune M, Carbon copper thin films for
discoloration of indigo carmine, Vacuum (2017), doi: 10.1016/j.vacuum.2017.11.010.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.vacuum.2017.11.010

Carbon copper thin filmsfor discoloration of indigo carmine
Anthony Lelond, Akram Saklf, Andreas Zeinett Michael Lejeun®

& Laboratoire de Physique de la Matiére Condenséd@)P EA 2081, 80039 Amiens Cedex,
France

Corresponding author *: michael.lejeune@u-picafdie.

Abstract:

Copper-GHy composites were elaborated by RF magnetron spwgtexf a pure copper
target in a reactive gas mixture of argon (Ar) arytlohexane. Some structural and optical
characterization have been performed revealingptisence of nanometric Cu/fQICuO particles
embedded into a disordered hydrogenated carborixriBiie optical measurements have shown the
properties of a semiconductor material with an necti gap and a direct transition in the visible
range. Catalytic effect of the coppegtf; composites has been tested by monitoring the
degradation of a dye (the indigo carmine) in a watdution induced by the light.
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Main text:

Environmental pollution caused by human activigs hbecome a major issue for this
century. In particular, water and air pollution ueg a better management of both the pollutant
emission and the resources consumption combinddefficient remediation techniques of already
polluted milieus. The latter is crucial becausetthwds used for the remediation have to be “green”
and not energy-greedy. Therefore, the researchrisng towards advanced oxidation processes
such as, for example, ozonation, fenton reactiorzhotocatalysi$1-3]. Photocatalysis (PC) is an
interesting approach because of its low energy @a@eldthe possibility to treat pollutants in liquid
or gaseous form.

Photocatalysis is exploited in semiconductor matenmainly in the form of particles such as the
metallic oxides: Ti@ and ZnOJ[4,5]. Most of the currently used PC materials are attigd by
ultraviolet light and after remediation the residpeoducts need filtering in order to recover the
nanoparticles. As the solar spectrum has a maxiofumadiation in the visible, a PC material with
optical absorption in this range could be an irgiéng candidate. The use of composite materials
(nanoparticles embedded into a matrix) could oveecthe problem of separation between catalyst
and medium6]. For that reason, we have chosen, in this worlsttoly the properties of nano-
composite thin films: copper (Cu) particles embetidgo a hydrogenated carbon based matrix.
Carbon materials are well known for their chemicdl and good mechanical properties. For the
nanoparticles, Cu seems a good candidate. Fiiat,afu and its complexes such as Cu oxides are
known for their catalytic propertie§8]. Cu also shows both oxidation properties by
dehydrogenation of alcohol and reductive propefesydrogenation reactior}9,10]. Moreover,

Cu is used for its optical properties in plasmagohiotocatalysig1l]. Recently, an article about Cu
particles immobilized on a silicon oxide has dentiaied photocatalytic antibacterial properties
when it is irradiated by a mercury lamip2]. This communication outlines the elaboration of a
carbon-copper nano-composite thin film by a sirgjp method (sputtering of a copper target by a
reactive plasma)[13], and its structural characterization. Additionallsome photocatalysis
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