1SS 0169-4332

Accepted Manuscript

Applied
Full Length Article Surface Science

A JOURNAL DEVOTED TO APPLIED PHYSICS
AND CHEMISTRY OF SURFACES AND INTERFACES
H. RUDOLPH EDITOR-IN-CHIEF

Plasmonic photocatalysts based on silver nanoparticles - layered double hy-

droxides for efficient removal of toxic compounds using solar light

Diana Gilea, Teodora Radu, Mihaela Muresanu, Gabriela Carja

PIL: S0169-4332(18)30725-6

DOI: https://doi.org/10.1016/j.apsusc.2018.03.054
Reference: APSUSC 38802

To appear in: Applied Surface Science

Received Date: 14 September 2017

Revised Date: 14 February 2018

Accepted Date: 7 March 2018

Please cite this article as: D. Gilea, T. Radu, M. Muresanu, G. Carja, Plasmonic photocatalysts based on silver
nanoparticles - layered double hydroxides for efficient removal of toxic compounds using solar light, Applied Surface
Science (2018), doi: https://doi.org/10.1016/j.apsusc.2018.03.054

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.apsusc.2018.03.054
https://doi.org/10.1016/j.apsusc.2018.03.054

Plasmonic photocatalysts based on silver nanoparticles - layered double

hydroxides for efficient removal of toxic compounds using solar light

Diana Gilea', Teodora Radu®, Mihaela Muresanu?, Gabriela Carja™

'Department of Chemical Engineering, Faculty of Chemical Engineering and Environmental Protection “Cristofor I.
Simionescu”, Technical University “Ghe. Asachi” of lasi, Bd. D. Mangeron no 71, lasi, 700554, Romania

National Institute for Research and Development of Isotopic and Molecular Technologies, 67-103 Donath Street,
400293 Cluj Napoca, Romania

Faculty of Chemistry, University of Craiova, 107 I Calea Bucuresti, 200478, Craiova, Romania

*e-mail of corresponding author: carja@uaic.ro

Abstract

Plasmon-enhanced photocatalysis holds important promise for chemical processes and outcomes. We
present here the self-assemblies of silver nanoparticles (AgNP)/layered double hydroxides (LDHs
MeAILDHs with Me®**=zZn*:Mg®") and their derived AgNP/MMOs (type AgNP/MgALOy;
AgNP/Zn0O/ZnAl,0,) as novel plasmonic photocatalysts exhibiting activity for phenol
photodegradation from aqueous.solution by solar-light. The fabrication procedure of AgNP/LDHs
assemblies is simple and cost effective and is based on the in-situ synthesis of AgQNP on the LDHs
matrices during the reconstruction of MgAILDH and ZnAILDH in the aqueous solution of Ag,SQO,.
The tested catalysts were thoroughly investigated by XRD, XPS, TEM and UV-Vis techniques to
obtain information on their crystalline structure (XRD), surface properties (XPS), morphological
features (HRTEM) and optical properties (UV-Vis). The results show that the solar photocatalytic
response of the catalysts is ascribed to the plasmonic response of AgNP though the catalytic
efficiency is strongly influenced by the composition of the MeAILDHSs. The best photocatalytic
performance was obtained on AgNP/ZnAILDH750 catalyst that degraded 100% of phenol after 80
min of irradiation with solar light. These results reveal the high potential to tailor AQNP/LDHs and

AgNP/MMOs as efficient photo-functional plasmonic hybrids for waste-water cleaning.
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