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1. Jinxian Feng, Xuesen Wang, and Hui Pan*. In-situ Reconstruction of

Catalyst in Electrocatalysis. Advanced Materials, 2411688 (2024). DOI:

10.1002/adma.202411688. [2023 IF=27.4]
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UM research team established viewpoints of in-situ reconstruction in 
electrocatalysis

ISSUE 8 13 November 2024

• The team comprehensively
discussed the genesis and
affected factors of in-situ
reconstruction, and the strategies
for optimizing the reconstruction,
such as valence states control,
active phase retention, phase
evolution engineering and
surface poisoning prevention
based on energy conversion
electrocatalysts are discussed.

Jinxian Feng,  Xuesen Wang, and Hui Pan*. In-situ Reconstruction of Catalyst in Electrocatalysis. Advanced 
Materials, 2411688 (2024). DOI: 10.1002/adma.202411688. [2023 IF=27.4]

The first author, Dr. Jinxian Feng, received a PhD degree from IAPME and is currently supported by the UM
Postdoctoral Fellow (UMPF) scheme. Prof. Hui Pan is the corresponding author of this study. This work was
supported by the Science and Technology Development Fund (FDCT) from Macau SAR (0050/2023/RIB2,
0023/2023/AFJ, 006/2022/ALC, and 0111/2022/A2) and Multi-Year Research Grants (MYRG-GRG2024-
00038-IAPME, MYRG-GRG2023-00010-IAPME and MYRG2024-00026-IAPME) from the University of Macau.

• Reconstruction of catalyst is a common phenomenon
in electrocatalysis. The reconstructed structure may
promote or hamper the electrochemical performance,
therefore, how to optimize the reconstructed
structures by rational design of elemental
composition and crystal structure for electrocatalyst,
as well as the electrocatalytic condition control, have
been regarded as efficient ways toward
electrocatalytic performance improvement.

Dr. Jinxian Feng Prof. Hui Pan

(a) Summery of the reconstruction control strategies. (b) 
Strategies of the reconstruction optimization.

• The team established these
following factors that need to be
further studied: Advanced
operando characterization
techniques and the algorithm for
static analysis; Reconstructions
by physical factors and corrosion
in electrocatalysis; Relations
among the pre-catalyst,
electrocatalytic conditions,
reconstructed structure and
electrochemical performance.

Schemes of reconstructions introduced by (a) physical and (b) 
chemical driving forces.
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 Seminars

Prof. Qibin Liu, Dean and Professor of the School of Materials &
Metallurgy at Guizhou University, visited IAPME on 5 November,
2024. During his visit, Prof. Liu delivered a talk on “Preparation and
Performance Study of Graphene Oxide/BCZT Composite
Biopiezoelectric Ceramics” and engaged in discussions with
academic staff, postdoctoral fellows, and PhD students. The visit
included productive discussions on collaborations in various areas,
such as joint projects, student exchange programs, and co-
organized workshops. Prof. Liu also toured IAPME’s labs, including
the materials characterization facilities.
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 Seminars

Prof. Xiaobo Ji, Associate Dean of the Department of Chemistry and
Chemical Engineering at Central South University, visited IAPME
and delivered an insightful presentation on "Long-Cycle and Low-
Cost Cathode Materials for Sodium-Ion Batteries" as part of the
IAPME Seminar Series on 6 November, 2024.

Prof. Ji is an esteemed researcher in the field of energy storage
systems, holding a DPhil from the University of Oxford and having
completed postdoctoral research at MIT. He has made significant
contributions to the development of critical materials for energy
storage. His prolific career includes over 600 peer-reviewed
publications and numerous accolades, such as the National Science
Fund for Distinguished Young Scholars (2023) and the IALB
Research Award (2024).

ISSUE 8 13 November 2024



https://iapme.um.edu.mo/ 6

During his talk, Prof. Ji highlighted the potential of sodium-ion
batteries (SIBs) for renewable energy integration and grid-level
storage. He focused on the challenges faced by cathode materials,
which are crucial for battery performance, and introduced
innovative solutions to address capacity deterioration and sluggish
dynamics. Prof. Ji's research explores advanced P2/O3 biphasic
cathodes, high-entropy layered oxide cathodes, and Prussian blue
analogue cathodes, offering new insights into their structural
stability and ion kinetics.

The seminar provided attendees with a comprehensive
understanding of the latest advancements in sodium-ion battery
technology, emphasizing the importance of low-cost and long-cycle
cathode materials. Prof. Ji's work continues to pave the way for
sustainable energy solutions, with his patents already contributing
to industrial applications worth over 10 million RMB.
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 Seminars

Prof. Qi Liu, Associate Professor of the Department of Physics at the
City University of Hong Kong, delivered an engaging talk on the
"Study of Phase Transition Behaviour in Materials via Advanced
Synchrotron Techniques" on 6 November 2024. Prof. Liu shared his
extensive research on the structure-property relationships of
functional materials, utilizing cutting-edge synchrotron-based
techniques.

With a prolific publication record, Prof. Liu has authored 128 peer-
reviewed journal papers, including 14 in prestigious journals like
Nature Energy and Nature Materials. He holds 12 patents filed in
the US and China and has been invited to deliver over 50 talks at
international conferences and workshops. His accolades include the
CityU President’s Award 2021 and the Rising Star Lecturer
(Physics) by the Hong Kong Institute of Advanced Study. In 2019, he
was elected as a committee member of the Chinese Ceramic Society,
representing Hong Kong.
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In his presentation, Prof. Liu provided a comprehensive overview of
advanced X-ray techniques for studying secondary rechargeable
batteries, such as lithium-ion and sodium-ion batteries. He
discussed the theoretical principles underlying these techniques.
Prof. Liu illustrated the applicability of these techniques through
practical examples, emphasizing their structural sensitivities across
various temporal, elemental, and length scales. His broader
research interests also include the design and synthesis of novel
energy storage materials and phase transition mechanisms.
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Contact Us

Email
iapme.enquiry@um.edu.mo
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