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Scientists develop approach to synthesize
unconventional nanoalloys for
electrocatalytic application

August 17 2020
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Metallic alloys at the nanometer scale (nanoalloys) have great potential
in electrocatalysis. The interaction among different components in
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nanoalloys may modify the electronic configurations of active metals
and generate synergistic effects, boosting their performance in terms of
activity, durability and selectivity in electrocatalytic reactions.

Alloying with cheap transition metals is an effective way to reduce the
usage of relatively expensive metals, e.g. Pt and Pd. Usually, the
nanoalloys composed of miscible metals could be synthesized and
tailored by wet-chemistry methods.

However, engineering of nanoalloys composed of various immiscible
metals or dissimilar elements (referred to as high entropy nanoalloys)
remains challenging due to vastly different chemical and physical
properties.

Recently, Prof. Mansoo Choi's group from Seoul National University
(SNU) and Prof. Jun Yang's group from the Institute of Process
Engineering (IPE) of the Chinese Academy of Sciences proposed an
approach to synthesize unconventional nanoalloys for electrocatalytic
applications.

The study was published in Matter on August 17. Dr. Feng Jicheng from
SNU and Associate Professor Chen Dong from IPE serve as the co-first
authors.

They prepared 55 distinct nanoalloys with the mean particle size of ca. 5
nm, including miscible, immiscible and high entropy nanoalloys via a
vapor-source technology, also called 'sparking mashup.'

The proposed synthetic approach broke through the limitation of wet-
chemistry methods for synthesizing immiscible and high entropy
nanoalloys. The composition and size of the obtained nanoalloys were
also controllable by varying the experimental conditions/parameters.
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In specific, benefiting from their tiny sizes, electronic interactions
among different components and clean surfaces, the as-prepared Pt-/Pd-
containing nanoalloys exhibited superior performances in
electrocatalytic oxidation of methanol and ethanol.

The next goal of the research focuses on the optimization of Pt-/Pd-
containing nanoalloys to further enhance their performance in catalyzing
electrochemical reactions in direct alcohol fuel cells.

"Through this way, we expect that cost-effective, highly active and
durable electrocatalysts could be created for a variety of renewable
energy technologies and beyond," said Prof. Yang.

More information: Jicheng Feng et al. Unconventional Alloys
Confined in Nanoparticles: Building Blocks for New Matter, Matter
(2020). DOI: 10.1016/j.matt.2020.07.027
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