Accepted Manuscript

Title: Mechanisms of the initial steps in the Pd
electro-deposition onto Au(111)

Author: Eric Sibert Liang Wang Maurizio De Santis Yvonne

Soldo-Olivier

PII:
DOI:
Reference:

To appear in:

Received date:
Revised date:
Accepted date:

Electrochimica

S0013-4686(14)00948-7
http://dx.doi.org/doi:10.1016/j.electacta.2014.04.168
EA 22674

Electrochimica Acta

26-9-2013
28-4-2014
28-4-2014

Please cite this article as: E. Sibert, L. Wang, M. De Santis, Y. Soldo-Olivier,
Mechanisms of the initial steps in the Pd electro-deposition onto Au(111),
Electrochimica Acta (2014), http://dx.doi.org/10.1016/j.electacta.2014.04.168

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.


http://dx.doi.org/doi:10.1016/j.electacta.2014.04.168
http://dx.doi.org/10.1016/j.electacta.2014.04.168

Mechanisms of the initial steps in the Pd electro-deposition onto Au(111)

Eric Sibert'", Liang Wangl, Maurizio De Santis®, Yvonne Soldo-Olivier'
1 : LEPMI, CNRS-Grenoble INP-UJF, BP 75, 38402 Saint Martin d’Héres cedex, France

2 : Institut Néel, CNRS-UJF, 25 avenue des Martyrs, BP 166, 38042 Grenoble cedex 9,
France

* Corresponding author tel. +33 4 76 82 65 87 fax +33 4 76 82 67 77

eric.sibert@lepmi.grenoble-inp.fr

Abstract

The growth of the first Pd layers electrochemically deposited in a chloride containing solution
onto Au(111) has been investigated by cyclic voltammetry, potential step experiments and
time resolved in situ surface X-ray diffraction. The underpotential deposition of the first layer
is depicted by several processes with different kinetics. A first reaction, characterized by a
quite fast kinetics below 1 s, is followed by a slow adsorption process and by instantaneous

nucleation-and-growth.

The almost complete layer-by-layer growth up to two pseudomorphic layers has been
observed, even if the third and following relaxed layers start growing before the full
completion of the second one, forming huge 3D islands. Chloride does not seem to act as a

smoothing agent during the Pd film deposition.

Finally, thanks to the detailed structure of the Pd deposit obtained with in Situ surface X-ray
diffraction we could unambiguously assign the peaks observed in the electrochemical

characterization of the Pd/Au(111) films in 0.1 M H,SO,.
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