Accepted Manuscript

Electrochimica
Acta

Title: Caffeine-assisted facile synthesis of

platinum @palladium core-shell nanoparticles supported on
reduced graphene oxide with enhanced electrocatalytic
activity for methanol oxidation

Author: Jin-Xia Feng Qian-Li Zhang Ai-Jun Wang Jie Wei
Jian-Rong Chen Jiu-Ju Feng

PII: S0013-4686(14)01589-8

DOI: http://dx.doi.org/doi:10.1016/j.electacta.2014.07.152
Reference: EA 23197

To appear in: Electrochimica Acta

Received date: 14-6-2014

Revised date: 25-7-2014

Accepted date: 27-7-2014

Please cite this article as: J.-X. Feng, Q.-L. Zhang, A.-J. Wang, J. Wei, J.-
R. Chen, J.-J. Feng, Caffeine-assisted facile synthesis of platinum@palladium
core-shell nanoparticles supported on reduced graphene oxide with enhanced

electrocatalytic activity for methanol oxidation, Electrochimica Acta (2014),
http://dx.doi.org/10.1016/j.electacta.2014.07.152

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.2014.07.152
http://dx.doi.org/10.1016/j.electacta.2014.07.152

Caffeine-assisted facile synthesis of platinum@palladium core-shell
nanoparticles supported on reduced graphene oxide with enhanced

electrocatalytic activity for methanol oxidation
Jin-Xia Feng,"® Qian-Li Zhang,” Ai-Jun Wang,"* Jie Wei,” Jian-Rong Chen,” Jiu-Ju Feng * *
® College of Geography and Environmental Science, College of Chemistry and Life Science,
Zhejiang Normal University, Jinhua 321004, China
®School of Chemistry and Biological Engineering, Suzhou University of Science and Technology,

Suzhou, 215009, China

*Corresponding author: jjfeng@zjnu.cn (JJF), ajwang@zjnu.cn (AJW); Tel./Fax: +86 579
82282269.

Abstract

A facile, rapid, and wet-chemical co-reduction method is developed for synthesis of
platinum@palladium core-shell nanoparticles supported on reduced graphene oxide
(denoted as Pt@Pd/RGO) with the assistance of caffeine, without any seed or
template. Caffeine is used here as a structure-directing agent and a capping agent,
which is critical to the formation of Pt@Pd core-shell nanoparticles. Furthermore, the
as-synthesized Pt@Pd/RGO shows the enlarged electrochemically active surface area,
remarkably enhanced catalytic activity and improved stability for methanol oxidation
reaction (MOR), compared to Pt/RGO, Pd/RGO, commercial Pt black and Pd black
catalysts.
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