
HAL Id: hal-02966519
https://hal.science/hal-02966519v1

Submitted on 3 Dec 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Surface chemistry of colloidal surfactant-free gold
nanoparticles generated by laser ablation

Anna Lévy, Manuel de Anda Villa, J Gaudin, David Amans, V Blanchet, F
Boudjada, J Bozek, R Grisenti, E Lamour, G Laurens, et al.

To cite this version:
Anna Lévy, Manuel de Anda Villa, J Gaudin, David Amans, V Blanchet, et al.. Surface chemistry of
colloidal surfactant-free gold nanoparticles generated by laser ablation. Journal of Physics: Conference
Series, 2020, 1412, pp.202022. �10.1088/1742-6596/1412/20/202022�. �hal-02966519�

https://hal.science/hal-02966519v1
https://hal.archives-ouvertes.fr


Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Surface chemistry of colloidal surfactant-free gold nanoparticles
generated by laser ablation
To cite this article: A Lévy et al 2020 J. Phys.: Conf. Ser. 1412 202022

 

View the article online for updates and enhancements.

This content was downloaded from IP address 90.119.204.110 on 03/12/2020 at 12:49

https://doi.org/10.1088/1742-6596/1412/20/202022
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstBDQqPJRssCFf6hv5qFO26pjpfq-raMuEg4x7l8zboFCfBa2m8XpWfUBzHmrw5-zSosn3nU3s5IHbe2x_M3OdX7unA3n3ZsJk7Qs_jJ3I2AK0jHkT1B3VcmY34468F68zyHhuvmK_zAV_xsEtUOjB08qsi1GQcvHCL6J8HHoweClnn_75w0nMIEMBVO1Q-NF8GtfO-iU0kH3RIL3oG7bYMjdG-vE6GZnNjRxJ132GIKOkFOy30&sig=Cg0ArKJSzMNCN1WP7zBD&adurl=http://iopscience.org/books


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICPEAC2019

Journal of Physics: Conference Series 1412 (2020) 202022

IOP Publishing

doi:10.1088/1742-6596/1412/20/202022

1

Surface chemistry of colloidal surfactant-free gold nanoparticles generated by 

laser ablation 
 

A Lévy1,*, M De Anda Villa1, †, J Gaudin2, D Amans3, V Blanchet2, F Boudjada3, J D Bozek4
, 

 R E Grisenti5,6, E Lamour1, G Laurens3, S Macé1, A R Milosavljević4, C Nicolas4, I Papagiannouli2,  

M Patanen7, C Prigent1, E Robert4, S Steydli1, M Trassinelli1 and D Vernhet1
 

1 Institut des Nanosciences de Paris, Sorbonne Université - Pierre et Marie Curie, CNRS, 75005 Paris, France 
2 Centre Lasers Intenses et Applications, Univ. Bordeaux, CNRS, CEA, 33405 Talence, France 

3 Institut Lumière Matière, Université Claude Bernard Lyon 1, CNRS, 69622, Villeurbanne, France. 
4 Synchrotron SOLEIL, L’Orme des Merisiers, Saint-Aubin, 91192 Gif-sur-Yvette Cedex, France 

5 GSI Helmholtzzentrum für Schwerionenforschung GmbH, 64291 Darmstadt, Germany 
6 Institut für Kernphysik, J. W. Goethe-Universität, 60438 Frankfurt am Main, Germany 

7 University of Oulu, Department of Physics, 90014 Oulu, Finland 
 

Synopsis Surface chemistry of gold nanoparticles produced by laser ablation in liquids has been investigated using 

synchrotron radiation and the X-ray Photoelectron Spectroscopy technique. Thanks to the recorded core-level and 

valence spectra, combined with a detailed analysis based on Bayesian statistical methods, the oxide presence and 

its proportion on the nanoparticle surface have been determined. 
 
A promising NanoParticle (NP) synthesis 

technique widely developed in the past few years 

is based on laser irradiation of a solid target in a 

liquid environment. The Pulsed Laser Ablation 

in Liquids (PLAL) method results in the for-

mation of ligand-free nanoparticles. These bare 

nanoparticles in organic or non-organic solvents 

are well-suited for the development of different 

technological applications [1] usually requiring 

subsequent surface functionalization. In addi-

tion, the surface chemical composition of these 

nanoparticles is expected to take part in the col-

loidal stability of the PLAL product. The result-

ing surface charge could be responsible of the 

electrostatic repulsion impeding their aggrega-

tion. However, no consensus [2] has been drawn 

so far on these questions and thus a precise 

knowledge of their surface properties and com-

position is mandatory. 

We performed an experimental investigation 

of the surface chemistry occurring at the PLAL 

nanoparticle surface at SOLEIL synchrotron fa-

cility on the PLEIADES beamline (Figure 1). 

The X-ray photoelectron spectroscopy measure-

ments peformed on free-standing [3, 4] gold na-

noparticles address the question of (i) their sur-

face oxidation state and (ii) the chemical compo-

sition of their first’s surface atomic layers. Sig-

natures of halide-ions has been evidenced and 

the probability of finding gold oxidized atoms 

has been assessed, demonstrating that this tech-

nique provides a promising new way to study 

bare gold surfaces and a complementary insight 

to colloidal stability. 

 

Figure 1. An aerosol of AuNPs is created using an atom-

izer. An aerodynamic lens focuses the AuNP beam to the 

interaction region with soft X-rays of PLEIADES beam-

line (Synchrotron SOLEIL).  
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