Accepted Manuscript

Electrochimica
Acta

Title: The Enhanced CO Tolerance of Platinum Supported on
FeP Nanosheet for Superior Catalytic Activity Toward
Methanol Oxidation

Authors: Yajing Wang, Chunyu Du, Yongrong Sun, Guokang
Han, Fanpeng Kong, Geping Yin, Yunzhi Gao, Ying Song

PII: S0013-4686(17)31970-9

DOI: http://dx.doi.org/10.1016/j.electacta.2017.09.099
Reference: EA 30298

To appear in: Electrochimica Acta

Received date: 20-7-2017

Revised date: 9-9-2017

Accepted date: 17-9-2017

Please cite this article as: Yajing Wang, Chunyu Du, Yongrong Sun, Guokang Han,
Fanpeng Kong, Geping Yin, Yunzhi Gao, Ying Song, The Enhanced CO Tolerance of
Platinum Supported on FeP Nanosheet for Superior Catalytic Activity Toward Methanol
Oxidation, Electrochimica Actahttp://dx.doi.org/10.1016/j.electacta.2017.09.099

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/10.1016/j.electacta.2017.09.099
http://dx.doi.org/10.1016/j.electacta.2017.09.099

The Enhanced CO Tolerance of Platinum Supported on FeP
Nanosheet for Superior Catalytic Activity Toward Methanol

Oxidation

Yajing Wang®®, Chunyu Du®® ", Yongrong Sun®®, Guokang Han®®, Fanpeng Kong®®, Geping
Yin®", Yunzhi Gao®®, Ying Song @

aMIIT Key Laboratory of Critical Materials Technology for New Energy Conversion and Storage,
Harbin Institute of Technology, Harbin 150001, China

b Institute of Advanced Chemical Power Sources, School of Chemistry and Chemical Engineering,
Harbin Institute of Technology, 150001, China

Corresponding author: cydu@hit.edu.cn

Abstract: The inferior CO-like intermediates tolerance of Pt nanoparticle greatly
hampered the MOR activity and durability. To alleviate this issue, tremendous efforts
have been made to create oxygen-containing groups on neighbouring Pt site for
oxidizing the poisonous carbonaceous species. Given this, two-dimensional FeP
nanosheet with excellent HER activity was utilized as support and cocatalyst. FeP
nanosheet with special Fe®" and P% active sites was conductive to mass transfer, fast
charge transfer and facilitating water dissociation for generating OH species to
removal CO-like intermediates on Pt sites. The XRD, XPS, SEM and TEM analysis
demonstrated that the Pt nanoparticle with an average size of 3.68 nm was
successfully deposited on the FeP nanosheet surface. The methanol oxidation
experiments in acidic medium revealed that the as-prepared binary Pt/FeP nanosheet
hybrid exhibited superior MOR activity with enhanced anodic peak current density of
0.994 mA/cm?, which was 2.74-fold greater than that of commercial Pt/C, and the
intensive CO oxidation peak potential was negatively shifted about 100 mV with
respect to that of Pt/C. The better CO tolerance of Pt/FeP nanosheet hybrid might be
attributed to cooperative effect from down-shifted d-band center of Pt, abundant

hydroxyls on the Pt/FeP and special activity of Fe®" and P%. In addition, this hybrid
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