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Dr. Tung-Han Yang received his PhD from the Department of
Materials Science and Engineering at National Tsing Hua University
(NTHU) 1n 2017. During his doctoral and postdoctoral periods, he spent
three and a half years at the Georgia Institute of Technology in the United
States as a visiting scholar and post-doctoral researcher. He joined the

Department of Chemical Engineering at NTHU as an Assistant Professor
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in February 2021 and was promoted to Associate Professor in August 2024.
His research expertise lies in the synthesis and catalytic applications of
multicomponent high-entropy alloy nanocrystals. He is dedicated to
building a comprehensive library of high-entropy nanocrystals, having
successfully developed dozens of novel materials with tunable chemical
composition, crystal structure, surface atomic arrangement and geometric
symmetry, and applied them in energy conversion and electrocatalytic
reaction fields. In recent years, he has received several honours including
the Ta-You Wu Memorial Award, the Outstanding Young Scholar Award of
the Catalysis Society of Taiwan, the Outstanding Young Scholar Award of
Taiwanese Colloid and Interface Society, the LCY Outstanding Young
Research Professor Award, and the Outstanding New Faculty Research

Award of NTHU.
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High-entropy alloys (HEAs), composed of five or more elements,
form atomically random solid-solution phases with inherently
unpredictable growth behaviors. Our team was the first to quantitatively
analyze the reduction kinetics of five distinct metal precursors during
synthesis and to couple these results with a mathematical model simulating
the evolution of mixing entropy over time. This approach enabled the
successful synthesis of a variety of HEA nanocrystals with controllable
compositions and structures, as reported in Science Advances, 2023.
Building upon this foundation, we further developed an epitaxial growth
strategy to construct a family of ten iron-group-metal-based quinary HEA
nanocrystals with distinct compositions. Through variable-temperature
transmission electron microscopy and advanced synchrotron-based
techniques, we systematically investigated their phase transformation
behaviors and multimetallic synergistic effects on catalytic activity, with
findings published in Science Advances, 2024. Leveraging this materials
development platform, we subsequently achieved precise control over the
atomic arrangement and symmetry of HEA nanocrystals and, for the first
time, elucidated the facet-dependent catalytic performance and underlying
mechanisms in heterogeneous catalysis. These studies collectively
highlight the potential and significance of HEA nanomaterials in energy-

related catalytic applications.
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[ am deeply grateful to Academia Sinica and the review committee for
their recognition, and to the National Science and Technology Council and
the Department of Chemical Engineering at NTHU for providing a free and
innovative research environment. The High-Entropy Materials Research
Center and the National Synchrotron Radiation Research Center have
provided essential resources and platforms that have facilitated meaningful
collaborations with numerous outstanding research teams. My ability to
explore the challenging field of multicomponent nanocrystal design and
catalytic applications has been made possible by the open academic spirit
of NTHU and the wholehearted dedication of my students. I sincerely
thank all my collaborators, colleagues, and my family, especially my wife,
for their long-standing support and understanding. Looking ahead, I will
continue to advance my research and strive for further breakthroughs in

high-entropy materials and catalysis.





