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Editorial

Presenting Materials Today Nano to the nanotechnology community!

Nanotechnology has been bringing tremendous innovations and
pushing the boundaries of our knowledge. The newest technolog-
ical advancements will allow a much broader and deeper study of
the materials structures/functions at the nanoscale. For example,
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Nanoalloys have attracted considerable attention for their wide applications in materials, optics, catal-
ysis, and biomedicine, which largely rely on their composition-, size-, and shape-dependent properties.
Because these properties change dynamically with working conditions, the knowledge of the complex
transformation pathway of nanoalloys is highly demanded. Herein, we combined the in-situ aberration-
corrected scanning transmission electron microscopy and multiscale modeling to fully resolve the whole
transformation trajectory of a bimetallic nanoalloy (Pd—Pt) at the atomic level. The transformation from
core-shell to solid-solution structure is a multistep and temperature-dependent pathway, which includes
monometallic-surface refacetting, bimetallic-surface refacetting, and alloy mixing, owing to the different
atomic activation barriers of surface diffusion and bulk migration. The critical role of shell thickness in
determining the transformation pathway was also revealed and explained. In particular, a unique partial
core-shell structure with an anisotropic surface pattern was observed in the annealing process of ul-
trathin core-shell nanoparticles. This study offers a fundamental insight into the structure evolution of
nanoalloys, which is beneficial for the development of functionalized nanoparticles with kinetic stability.

© 2018 Elsevier Ltd. All rights reserved.

Nanoalloys have attracted extensive attention for their potential
applications in nanocatalysis, nano-engineering, and nanomedicine
[1,2]. The unique properties of nanoalloys are determined not only
by their morphologies and sizes, as for other nanomaterials, but
also by their unique chemical compositions and atomic distribu-
tions [1-9]. For Pt-based bimetallic alloys, the solid solution
structures and core-shell structures exhibit distinct properties. The
Pd—Pt solid-solution alloy nanoparticles (NPs) have a higher
hydrogen-storage capacity than the core-shell-type NPs [10], and
their core-shell NPs have been widely employed as model catalysts
for oxygen reduction reaction in fuel cells [11—15]. In particular, the
core-shell Pd—Pt NPs with controlled shell thickness and
morphology have attracted great interests because of their distinct
catalytic properties [16—18]. Interestingly, recent in-situ

experiments have shown that both structures and compositions of
nanoalloys may considerably transform during thermal treatment
and under real reaction conditions [19—26]. For instance, Vara et al.
recently reported that both the shape and the mixing pattern of
Pd—Pt core shell NPs change at a high temperature, consequently
changing their catalytic activities [27]. As a result, understanding
how the structure of a controlled core-shell nanoalloy changes
under a given condition is crucial for the effective tuning of prop-
erties, which requires detailed information about the complex
transformation pathways.

In the past decade, much effort has been contributed to study
the complex pathways of formation [28], transformation [29—32]
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Article history: The development of fused ring-based non-fullerene acceptors has established a great competitiveness of
Available online 16 April 2018 solution-processed organic solar cells (OSCs) beyond other emerging solar photovoltaics. In this review,

we highlight the recent progresses in non-fullerene OSCs that have shown high power conversion ef-
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