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¢ Publications (IF=8, and/or nature Index; *corresponding author)

1. Lun Li, Di Liu, Zhichao Yu, Youpeng Cao, Chengcheng
Zhong, Chunfa Liu, Jiao Yang, Wendi Zhang, Weng Fai Ip,
Hui Pan®. Dynamic evolution of high-valence metals in
high-entropy systems enabling highly enhanced oxygen
evolution reaction. Journal of Energy Chemistry, 115,595-
605 (2025). DOI: 10.1016/j.jechem.2025.12.008. [2024

Journal of Energy Chemistry 115 (2026) 595605
i 7'; R 5|. Contents lists available at SciencaDirect
T'F
%}?& fw

W .;w Journal of Energy Chemistry JGC

F1 SEVIER journal homepage: www.elsevier.com/locate/jechem

Dynamic evolution of high-valence metals in high-entropy systems
enabling highly enhanced oxygen evolution reaction

Lun Li*', Di Liu®', Zhichao Yu?, Youpeng Cao®, Chengcheng Zhong®, Chunfa Liu®, Jiao Yang*,
Wendi Zhang*, Weng Fai Ip", Hui Pan*"*

https://iapme.um.edu.mo/ 13 ‘
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2. Ruifeng Zheng, Shengwen Li*, Yulin Mao, Yulin Wang,
Dongchen Qi, Hui Pan, Guichuan Xing, Shi Chen®.
Crystallization and energy level optimization by halide-
substituted phenethylammonium based 2D perovskite
additives for perovskite solar cells. Chemical Engineering
Journal, 172435 (2025). DOI:
10.1016/j.cej.2025.172435. [2024 IF = 13.2]

_&;{%‘ Chemical Engineering Journal
ELSEVIER Volume 528, 15 January 2026, 172435

Crystallization and energy level
optimization by halide-substituted
phenethylammonium based 2D
perovskite additives for perovskite solar
cells

Ruifeng Zheng °, Shengwen Li © , Yulin Mao @, Yulin Wang ¢, Dongchen Qi ®,

Hui Pan 9, Guichuan Xing 9, Shi Chen @ & &=

‘ https://iapme.um.edu.mo/ 14 ‘
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** Research Stories

UM Research Team Studied Dynamic Evolution of High-valence
Metals in High-entropy Systems for Oxygen Evolution Reaction

* Electrochemical water splitting, powered by
renewable electricity, is a sustainable method for
producing hydrogen, offering a carbon-neutral
alternative to fossil fuel-based approaches.

* The team studied dynamic evolution of high-
valence metals in high-entropy systems for
oxygen evolution reaction. In-situ and ex-situ
characterizations reveal that the dynamic - LunlLi Dr. Di Liu Prof. Hui Pan
electro-dissolution behavior of Mo®* and W¢* € (%15) (%)
species in FeCoNiMoW pre-catalyst leads to fast
formation of catalytic-active (Mo, W) co- « The cost of the electric bill using this

incorporated metal oxyhydroxides, which play a catalyst is notably low, at only $0.88 per
key role in the OER performance. This leaching kg, which is significantly below target of
process enables structural reconstruction, while $2.00 per kg set by the U.S. Office of Clean
concurrently optimizing the adsorption of the Energy (OCE) for 2026.

oxygen intermediate.

* Furthermore, anion-exchange membrane water
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Lun Li, Di Liu, Zhichao Yu, Youpeng Cao, Chengcheng Zhong, Chunfa Liu, Jiao Yang, Wendi Zhang,
Weng Fai Ip, Hui Pan*. Dynamic evolution of high-valence metals in high-entropy systems enabling
highly enhanced oxygen evolution reaction. Journal of Energy Chemistry, 115,595-605 (2025).
DOI:10.1016/j.jechem.2025.12.008. [2024 [F=14.9]

Prof. Hui Pan is the corresponding author of this study. The first authors are Mr. Lun Li, Ph.D. student in the IAPME, and Dr. Di
Liu, a post-doctoral fellow in the IAPME. This work was supported by the Science and Technology Development Fund from
Macau SAR (FDCT) (0111/2022/A2, 0050/2023RIB2, 0023/2023/AF], 0002/2024/TFP, and 0087/2024/AF]) and the Multi-
Year Research Grants (MYRG-GRG2025-00007-IAPME and MYRG-GRG2024-00038-IAPME) from the Research & Development
Office at the University of Macau. The DFT calculations were performed at the High Performance Computing Cluster (HPCC) of
Information and Communication Technology Office (ICTO) at the University of Macau.

https://iapme.um.edu.mo/ 15
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UM Research Team Studied Crystallization and energy level
optimization by halide-substituted phenethylammonium based
2D perovsKkite additives for perovskite solar cells

* Two-dimensional (2D) perovskites derived from
phenethylammonium iodide (PEAI) and its
halogenated derivatives are commonly employed
as surface passivation layers in high performance
perovskite solar cells. In contrast, their
application as additives to the perovskite I
precursor, enabling a simpler, single-step
incorporation, has been less extensively explored.

Mr. Ruifeng Zheng

(5% 45
* The team investigated three halide-substituted

PEAI derivatives as spacer cations for 2D
perovskite additives in the precursor solution.
Devices fabricated with 0.5 mol% (4-FPEA),Pbl,
additive achieved a maximum power conversion
efficiency (PCE) of 25.03 %, with an open-circuit
voltage (Vo) of 1.17 V and a fill factor (FF) of
84.37 %, with improvement in thermal, humidity, Dr. ShengwenLi  Prof. Shi Chen
light and N2 storage stability. (&S0 (BEA)

* The research provides an understanding for the
effect of 2D perovskites or the spacer cations on
the 3D perovskite in additive engineering.

Ng 25 4339333893333 33T T I LTI T T I T T LT
WW\ . ap

o . 25.03% s 2D (4-BrPEA),PbI,
E 20 4-XPEA* (4- XPEA)ZPbI 2D/3D mixed ’ —

=" &b ah 3|, & & . 1
2154 22.779 S :

D g {4-CIPEA),PhI, ; 5
c =

£ 10- 2l . Ui s i)
EJ 5- +Contr0| < E ’(4-FPEA)2Pb|4 2
S | @FPEALPDL, . i .

0.0 0.2 0.4 0.6 0.8 1.0 1.2 5 10 15 20 25 30
Voltage (V) 20 (degree)

Ruifeng Zheng, Shengwen Li*, Yulin Mao, Yulin Wang, Dongchen Qi, Hui Pan, Guichuan Xing, Shi
Chen*, Crystallization and energy level optimization by halide-substituted phenethylammonium
based 2D perovskite additives for perovskite solar cells. Chemical Engineering Journal, 172435
(2025).DOI: 10.1016/j.cej.2025.172435. [2024 IF = 13.2]

The authors acknowledge financial supports from Macau Science and Technology Development Fund (FDCT
0082/2022/A2), the UM's research funds (MYRG-GRG2023-00224-IAPME-UMDF and MYRG-GRG2025-00151-
IAPME). The authors thank DFT calculation support from High Performance Computing Cluster (HPCC) of
Information and Communication Technology Office (ICTO) at University of Macau.

https://iapme.um.edu.mo/ 16
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¢ IAPME Seminar Series Features CIOMP Prof. Wenhao Li on
High-Precision Large-Area Diffraction Gratings

UNIVERSIDADE DE MACAU INSTITUTE OF APPLIED PHYSICS AND MATERIALS ENGINEERING
UNIVERSITY OF MACAU

On January 21, 2026, our Institute welcomed Prof. Wenhao Li (£ 5)
from the Changchun Institute of Optics, Fine Mechanics and Physics
(CIOMP), Chinese Academy of Sciences (CAS), as part of the IAPME
Seminar Series. The visit, initiated by Prof. Songnan Qu, included an
impressive academic lecture on large-area, high-precision diffraction
grating technologies.

Prof. Li is a distinguished researcher in optical engineering. He is the
recipient of the Youth Science Fund (Class A) from the National Natural
Science Foundation of China (NSFC) and serves as the Chief Scientist of
a Key Research and Development Program under China’s Ministry of
Science and Technology. His academic contributions include over 100
publications in leading journals such as Light: Science & Applications, as
well as more than 50 patents, including five U.S. patents. As first author,
he has been recognized with several major honors, notably the First
Prize for Technological Invention from the China Instrument and
Control Society and the First Prize for Scientific and Technological
Progress of Jilin Province.

https://iapme.um.edu.mo/ 17
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During his lecture, Prof. Li provided students with a clear and engaging
overview of the fundamental principles and historical development of
diffraction gratings. He highlighted a series of original breakthroughs
achieved by his research group in high-precision grating displacement
measurement technologies and the design and fabrication of large-area,
high-precision gratings. Prof. Li emphasized that the gratings produced
by his team demonstrate significantly higher precision compared to the
latest commercial products available globally, positioning their work at
the forefront of advanced grating technology. He also introduced the
capabilities and ongoing projects of the CIOMP Grating Center, one of
China’s leading platforms for large-scale precision optical fabrication.

Following the seminar, Prof. Qu briefed Prof. Li and his delegation on
the development history of our Institute, as well as the current research
areas of the institute’s academic staff. Both parties engaged in
constructive discussions on potential future cooperation, laying the
groundwork for deeper collaboration in optical engineering and related
technologies.

https://iapme.um.edu.mo/ 18
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s IJAPME Seminar Examines Multi-Scale Modeling for
Electrochemical CO, Reduction

On January 21, 2026, addressing the global momentum toward
sustainable energy solutions, our Institute hosted an academic seminar
featuring Prof. Yaqiong Su (%fkon¥E) of Xi'an Jiaotong University. His
presentation, titled “Multi-Scale Modeling of Electrochemical CO,RR”,
offered a deep exploration into the theoretical foundations and emerging
insights of electrochemical carbon dioxide reduction. The session was
chaired by Prof. Hui Pan and attracted a wide audience of researchers,
institute members, and students.

Electrochemical CO, reduction (eCO,RR) is widely regarded as a
promising pathway for converting greenhouse gases into valuable fuels
and chemical feedstocks. Despite its potential, many mechanistic
questions—particularly those concerning the catalyst-electrolyte
interface under operating conditions—remain insufficiently understood.
Prof. Su, a leading scholar in theoretical chemistry and computational
catalysis, addressed these challenges through rigorous multi-scale
modeling approaches.

ASMAEBEELPCORR = -
HAETRCHS <\§ .

BIR o
BEREATIR ,’@
PERNHITRE-ROAS  2026-01-21 . o

https://iapme.um.edu.mo/ 19
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Prof. Su received his Master’s degree from Xiamen University and his
Ph.D. from Eindhoven University of Technology. He is currently a
Distinguished Professor and Principal Investigator at the School of
Chemistry, Xi’an Jiaotong University, with research spanning theoretical
chemistry, computational catalysis, and spectroscopic electrochemistry.

During his talk, Prof. Su emphasized the complexity of dynamic
interactions occurring at active catalytic sites during eCO,RR.

“While eCO,RR holds immense promise, the dynamic interplay
between active sites and the surrounding chemical environment
under real reaction conditions has been elusive,” he noted.

He demonstrated how constant-potential simulations and molecular
dynamics modeling can uncover the evolution of active sites and clarify
their influence on reaction efficiency. A central highlight of the
presentation was his explanation of the “activity origin” of C,+ products,
which are essential for industrial-scale carbon utilization. Prof. Su
identified intermediate CO coverage as a critical factor governing
product selectivity—a finding that may guide the rational design of
next-generation electrocatalysts.

The seminar also introduced an innovative coarse-grained modeling
framework for evaluating how electrolyte mass transport affects
electrochemical performance. Visualizations from Prof. Su’s simulations
vividly connected atomic-scale behavior with macroscopic catalytic
outcomes, underscoring the value of integrated multi-scale
computational strategies for advancing green chemistry.

https://iapme.um.edu.mo/ 20 ‘
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A lively Q&A session concluded the event, with participants inquiring
about potential applications in renewable energy storage,
electrosynthesis, and industrial decarbonization. Reflecting on the
seminar’s significance, Prof. Pan remarked:

“In an era of climate urgency, Prof. Su’s work provides the
theoretical backbone for practical innovations that could
transform Macau’s role in Asia’s green economy.”

The seminar not only offered valuable insights into frontier research on
intelligent modeling of catalytic systems but also strengthened
academic exchanges and opened pathways for future collaboration in
sustainable materials and energy research.
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Cascade Relationships Among Karst Critical Zone Structure,
Hydrological Processes and Ecological Functions and Their Implications
for Ecological Restoration

6 February 2026

Prof. Xianli XU

Chinese Academy of Sciences
Venue: N23-1004b

Time: 10:30 — 11:30

Hosted by: Prof. Guoxing SUN

Abstract

Southwest China’s karst region, characterized by a subtropical humid climate with abundant rainfall, suffers
from severe vegetation degradation and rocky desertification due to shallow soils and highly fractured bedrock.
which lead to rapid hydrological processes and extremely low water-holding capacity—hindering sustainable
socio-economic development. Based on long-term field observations and critical zone ecohydrological
modeling, this study reveals a cascade relationship among the physical structure, hydrological processes, and
ecological functions of the karst critical zone. Findings show that the unique subsurface structure promotes
rapid water leakage, resulting in less plant-available water and generally poorer vegetation growth compared to
non-karst areas. Accordingly, we propose a scientific restoration strategy: “restructure—regulate—enhance™
emphasizing that ecological restoration should go bevond increasing vegetation cover and instead optimize
species selection based on plant hydraulic traits, while leveraging vegetation recovery to improve soil quality
and thickness. This integrated approach enhances the critical zone’s capacity for water retention and soil
conservation, supporting watershed-scale ecological restoration and high-quality development.

Biography

Prof. Xianli XU is a researcher. Doctoral Supervisor, Director of the Department of Science and Technology
Management and Planning at the Institute of Subtropical Agriculture, Chinese Academy of Sciences With long-
term research focus on eco-hydrology and soil and water conservation, landscape ecology and ecological
restoration, he has presided over more than 10 important projects including the National Key R&D Program
and key projects of the National Natural Science Foundation of China, published over 100 academic papers,
and won the First Prize of Science and Technology Award of the Soil and Water Conservation Society of China
(ranked first). He has also been honored with the "Zhu Liyuehua Excellent Teacher Award" of the University of
the Chinese Academy of Sciences, "Excellent Graduate Supervisor of Guangzhou Education Base" of the
Guangzhou Branch of the Chinese Academy of Sciences, Expert with Special Government Allowance of the
State Council, Talent Program of the Chinese Academy of Sciences, and Leading Talent in Scientific and
Technological Innovation of Hunan Province.

Enquiry: iapme.enquiry@um.edu.mo
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New Technologies and Ideas for Ecological Restoration in
South China

6 February 2026
_ Prof. Mingguo ZHENG
A Guangdong Academy of Sciences
Venue: N23-1004b
Time: 11:30 —12:30
Hosted by: Prof. Guoxing SUN

Abstract

Ecological restoration constitutes a vital component of ecological civilization construction in China. Existing
ecological restoration technologies generally rely on engineering measures, which are characterized by large
construction volumes. high costs and significant environmental disturbance. Taking South China as the
research area, this study has developed a series of low-cost green technologies, mainly including gully erosion
control. ecological restoration of historically abandoned rare earth mines. and vegetation restoration on high
and steep rocky slopes.This lecture consists of three parts: ecological restoration of soil underlying surfaces —
flexible soil and water conservation technologies and their applications; ecological restoration of rocky
underlying surfaces; and the development of soil-based nutrient soil and its implications for geological disaster
prevention and control.

Biography

Prof. Mingguo ZHENG is a researcher at the Institute of Eco-Environmental and Soil Sciences, Guangdong
Academy of Sciences. His research focuses on soil and water conservation and ecological restoration. remote
sensing information extraction, soil improvement and degraded land remediation, vegetation restoration in
harsh sites, as well as soil and ecosystem carbon sequestration. He has a long-standing research experience in
soil and water processes and their associated environmental issues. Recently, his research mainly centers on the
remediation of collapsing gullies and eroded degraded land in southern China, vegetation restoration and soil
carbon pool responses in red soil regions, ecological restoration of historically abandoned mines, and resource
utilization of industrial solid waste. He serves as a member of the Soil Erosion Professional Committee,
Collapsing Gully Control Professional Committee and Engineering Greening Professional Committee of the
Chinese Society of Soil and Water Conservation, and also a member of the Hydrology and Sediment
Professional Committee of the Chinese Society of Hydropower Engineering. He has won the Second Prize of
Science and Technology Progress Award of the Chinese Society of Soil and Water Conservation and the First
Prize of Surveving and Mapping Science and Technology Progress Award, among other honors. He has
published more than 40 SCI-indexed papers. presided over 4 General Program projects of the National Natural
Science Foundation of China and 1 Guangdong Provincial Local Standard project, and compiled a number of
consulting reports for the Guangdong Provincial Government.

Enquiry: iapme.enquiry@um.edu.mo
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