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Fang Yu gives a report at the second session of Chang’an Lectures
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On April 2, 2025, Prof. Fang Yu gave a report titled “My
Thoughts on Innovation-driven Talent Cultivation and Scientific
Research” at the second session of “Chang’an Lectures” held
in the Student Theater of Xinyong Student Activities Center,
Chang’an Campus, Shaanxi Normal University.

From the height of innovation-led high-quality
development, Fang Yu introduced the cutting-edge development
in the field of education and science and technology at home
and abroad, and shared his group’s exploration and practice in
the field of CBRN sensors and molecular materials over the

years. Through detailed data and specific cases, he expounded
the new requirements and challenges put forward by the current
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economic and social development on scientific research and

talent cultivation, and argued that strengthening basic research
and talent cultivation of basic disciplines is of vital significance
for coping with the international competition in science and
technology, realizing the self-reliance and self-reliance of
high-level science and technology, promoting the construction
of a new pattern of development, and realizing high-quality
development.

Fang Yu also told the audience that as a strategic
technology leading a new round of scientific and technological
revolution and industrial change, Al realizes large-scale
application demonstration of new technologies and new
products and new scenarios through disruptive innovations. He
said that education should emphasize more on the cultivation
of students' comprehensive literacy and innovation ability,
and strive to cultivate outstanding innovative talents who love
science, have high aspirations, dare to be the first, and have a
patriotic heart for their country. He said that scientific research
should be guided by the major national needs, based on the
construction of comprehensive new research platforms, and
carry out basic research that will be of great merit and benefit
to future generations, so as to produce high-level research
results and contribute to the acceleration of the construction of
an innovative country. Fang Yu encouraged the young students
to inherit and carry forward the spirit of scientists, integrate
their personal ideals and pursuits into the cause of the Party
and the country, adhere to the truth, be innovative, continue to
explore the road of research, and strive to grow up to become a
new person of the times who is capable of taking on the heavy
responsibility of national rejuvenation.

The report was presided over by SNNU vice president
Dong Zhibao, and attended by Ms Ma Xiaoyun, member of the
Standing Committee of SNNU Party Committee and director
of the Publicity Department of the Party Committee, and Prof.

w A April, 2025 | 03
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Gao Lingxiang, secretary of the Party
Committee of School of Chemistry and
Chemical Engineering, and SCCE Dean
Prof. Xue Dong, and other university
officials.

About 400 students and teachers

from the School of Chemistry and
Chemical Engineering, the School of
Materials Science and Engineering,
the School of Physics and Information
Technology, the School of Food
Engineering and Nutrition Science, the

School of Life Science and the School
of Computer Science, the school of
Graduate School, the Office of Academic
Affairs, the Department of Science
and Technology and other departments
attended the event.
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Fang Yu attends symposium of XJTU School of Instrument
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On April 3, 2025, Prof. Fang Yu attended a symposium

Science and Technology
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organized by the School of Instrument Science and Technology at
Xi’an Jiaotong University.

Zhang Liqun, president of Xi’an Jiaotong University and
academician of Chinese Academy of Engineering, led a team to
survey the School of Instrument Science and Technology, and
Jiang Zhande and Ouyang Xiaoping, academicians of Chinese
Academy of Engineering, attended the meeting. SIST party and
administrative officials, faculty representatives attended the
meeting, and SIST Party Committee secretary Wei Xueyong

presided over the meeting.

Fang Yu said that he looks forward to deep cooperation
with SIST, to jointly cultivate high-level innovative talents, to
jointly tackle major research projects, and to strive to produce
landmark results with international influence, so as to contribute
to the service of the country’s major strategic needs and the
high level of scientific and technological self-reliance and self-
improvement.
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Liu Xiaoyan selected 2025 Emerging Scientist of RSC Applied Polymers
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Recently, Assoc. Prof. Liu Xiaoyan
of the Institute of New Concept Sensors
and Molecular Materials was selected as a
2025 Emerging Investigator of the Journal
of RSC Applied Polymers of the Royal
Society of Chemistry.

Meanwhile, Liu Xiaoyan was
invited to present her latest work in
the Emerging Investigator issue of the
RSC Applied Polymers, which includes
innovative research results published by
young scientists in applied polymers in the

early years of their independent research.
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INCSMM course “Sensor and Detection Technology” builds new paradigm of
“Industry-education Integration + Al empowerment”
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The course “Sensor and Detection
Technology” taught by teachers of
the Institute of New Concept Sensors
and Molecular Materials explores the
integrated teaching system of “Theoretical
teaching-Practical training-Innovative
application” and builds a new dual-wheel
driving teaching mode of “Al+Industry”,
making new progress in undergraduate
teaching reform and curriculum
construction.

The teaching team of the course
includes Prof. Ding Liping, Prof. Peng
Haonan, A/Prof. Liu Taihong, research
assistant Ms Wen Ruijuan, Prof. Xin
Yunhong from the School of Physics and
Information Technology and Prof. Liu
Chenghui from the School of Chemistry
and Chemical Engineering.

The course, focusing on the
development of modern sensing and
detection systems, systematically
teaches the principles of sensors, signal
conditioning, error analysis and other

basic content, combined with the
Institute’s latest research results and
industry developments, introducing
film-based fluorescent sensors, MEMS
sensors, smart sensors and other new
technologies, to help students establish
a systematic understanding of the
complete technological chain of “Sensing-
Transmission-Processing”, and endeavors
to improve students’ engineering practical
ability and comprehensive literacy.

In course teaching, the teachers
rely on the advantages of the INCSMM
research team, introduces artificial
intelligence-assisted teaching tools,
carries out personalized Q&A and
learning suggestions through Al teaching
assistant, and builds a course navigation
system by combining with knowledge
mapping, which significantly improves
students’ learning efficiency and course
participation.

In the process of course
construction, the Institute also actively

promote the integration of industry and
education, inviting two sensor-related
high-tech enterprises to participate in
the design and implementation of the
course, which selected and dispatched
corporate executives and engineers into
the classroom teaching, and introduced
the product display and testing platform to
the campus, so as to build the “Classroom
teaching + Enterprise practice” fusion of
immersive teaching scenarios to provide
students with a learning experience that
is close to reality and oriented to the
industry.

As an important practice of the
Institute to serve talent cultivation and
promote curriculum reform, this course
not only enriches the teaching content
of the sensor direction, but also provides
a strong support for the construction of
first-class courses and the cultivation of
composite innovative talents.
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Bo Xin attends 2nd Westlake Symposium on AEM-WE
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From April 11 to 13, 2025, Assoc. Prof. Bo Xin of the
Institute of New Concept Sensors and Molecular Materials,
participated in the Second Westlake Symposium on Anion
Exchange Membrane Water Electrolysis (AEM-WE) held in
Hangzhou.

The conference was organized by Westlake University,
Baima Lake Laboratory, Energy Resources and Environment
Branch of Zhejiang Association of Scholars from Overseas,
Artificial Photosynthesis and Solar Fuel Center, convened

06 | wA April, 2025

by Prof. Sun Licheng of Westlake University, who is an
academician of the Chinese Academy of Sciences and the
director of the Artificial Photosynthesis and Solar Fuel Center.
The conference invited well-known experts and scholars and
enterprise experts in the field of anion-exchange membrane
water electrolysis to present reports, and conducted exchange in
the form of roundtable talks and poster exchanges.
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The 4th National Conference on Ultrafast Vibrational Spectroscopy Opens in Xi’an
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The conference invited renowned

scholars to deliver plenary reports,
including Prof. Zhong Dongping from
Shanghai Jiaotong University, Prof. Zhou
Mingfei from Fudan University, Prof. Su
Hongmei from Beijing Normal University,
Researcher Weng Yuxiang from the
Institute of Physics of the Chinese
Academy of Sciences (CAS), Prof.
Wang Hongfei from Westlake University,
Prof. Fang Chong from Oregon State
University/Dalian Institute of Chemical
Physics (CAS), Researcher Wang Jianping
from the Institute of Chemistry (CAS),
and Prof. Zheng Junrong from Peking
University.

By the conference opening, over
200 experts, scholars and young chemical
researchers from 41 universities and
research institutions, including Peking
University, Fudan University, CAS, the
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On April 12, 2025, the Fourth National Conference on
Ultrafast Vibrational Spectroscopy, hosted by the School of
Chemistry and Chemical Engineering of Shaanxi Normal
University and the Key Laboratory of Applied Surface and
Colloid Chemistry of the Ministry of Education, opened at the

Xi’an Slater Hotel in Xi’an.

University of Science and Technology of
China, and Shanghai Jiaotong University,
had registered. The conference received
123 abstract submissions and scheduled 8
plenary reports, 47 invited session reports,
19 oral presentations, and 49 poster
presentations.

The opening ceremony was
chaired by Prof. Bian Hongtao of the
Institute of New Concept Sensors and
Molecular Materials of Shaanxi Normal
University. Prof. Xue Dong, director
of SNNU Department of Science and
Technology and dean of the School of
Chemistry and Chemical Engineering,
delivered a welcome speech introducing
the university’s profile, educational
positioning, disciplinary development
strategies, and encouraged its faculty
members to actively engage with

attendees to accelerate research progress.

Researcher Wang Jianping from the
Institute of Chemistry (CAS), one of the
conference founders, expressed gratitude
to the organizing committee, reviewed
the original purpose of establishing the
conference and the previous three editions,
and commended the SNNU’s preparatory
and organizational efforts.

Researcher Weng Yuxiang from
the Institute of Physics (CAS), chair
of the Time-Resolved Spectroscopy
Committee of the Chinese Chemical
Society, acknowledged the conference’s
quality and attendance scale, urging
young scientists to address major
national challenges, apply their expertise
in industry, and advance large-scale
instrumentation development.

Conference chair Prof. Fang
Yu delivered a keynote speech at the
opening ceremony. He reflected on

08 | wA April, 2025



his early work in time-resolved fields
such as single-photon fluorescence and
synchrotron radiation, marveled at the
rapid advancements in ultrafast science,
introduced current ultrafast research
platforms established in Xi’an and by
the university, and encouraged young

scientists to use advanced facilities to
tackle fundamental research challenges.
Held biennially, the Conference aims
to exchange the latest research advances
in ultrafast vibrational spectroscopy and
promote developments in theoretical and
experimental methodologies. It provides

/9 HK¥ic Eventsin April

a valuable platform for global academic
exchanges, significantly enhancing the
university’s disciplinary influence and
strengthening collaborations between
academia and society.
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The 4th National Conference on Ultrafast Vibrational Spectroscopy Concludes
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On April 13, 2025, the Fourth
National Conference on Ultrafast

10 | wA April, 2025

Vibrational Spectroscopy, hosted by
the School of Chemistry and Chemical
Engineering of Shaanxi Normal
University and the Key Laboratory of
Applied Surface and Colloid Chemistry of
the Ministry of Education, concluded in
Xi’an.

Prof. Bian Hongtao from the
Institute of New Concept Sensors and
Molecular Materials at Shaanxi Normal
University chaired the closing ceremony,
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expressing gratitude to all participants,
committee members, volunteers, and
sponsors for their contributions.

Over 200 delegates from more
than 40 institutions nationwide attended
the conference. Experts engaged in
discussions on seven key themes: “time-
resolved infrared spectroscopy and
femtosecond multidimensional vibrational
spectroscopy”,
vibrational spectroscopy”,

“sum-frequency
7, “steady-
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state and time-resolved Raman spectroscopy”, “time-resolved
terahertz spectroscopy”, “infrared and terahertz light sources”
“ultrafast vibrational spectroscopy theory”, and * electron-
vibration coupling and electron-phonon scattering phenomena
in ultrafast electronic spectroscopy”, exchanging insights on
cutting-edge advancements and experimental methodologies.

The conference featured awards for outstanding oral
presentations and posters. After expert evaluations, 10
researchers including Li Xinmao received the “Outstanding Oral
Presentation Award”, while 16 participants such as Chi Zhen
were honored with the “Outstanding Poster Award”.

At the closing ceremony, the next host institution was
announced. Prof. Gai Feng, the designated chair of the 5th
National Conference to be held in Beijing, thanked the current
organizers for their exceptional arrangements and for the good
participation experience, and extended an official invitation on
behalf of the new organizing committee.
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The 4th National Conference on Ultrafast Vibrational Spectroscopy
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Fang Yu attends 19th National Conference on PhotoChemistry of
the Chinese Chemical Society
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On April 18, 2025, Prof. Fang Yu
attended the 19th National Conference on
Photochemistry of the Chinese Chemical
Society held at the International Academic
Exchange Center of Sichuan University
and presided over the conference report.

The conference was hosted by the
Photochemistry Professional Committee
of the Chinese Chemical Society and
organized by the College of Chemistry
of Sichuan University. Themed

“Photochemistry Facilitating Green, Low-
carbon and High-Quality Development”,
the conference was attended by over
1,000 representatives from more than 200
universities, research institutes, enterprises
and industry associations across the

country.
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Fang Yu speaks at 2025 Conference on Intelligent Sensing Functional
Materials and Devices
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On April 20, 2025, Prof. Fang
Yu attended the 2025 Conference on
Intelligent Sensing Functional Materials
and Devices held in Foshan, Guangdong
Province, and delivered a report titled
“Innovation in Molecular Materials for
Sensors”.

Fang Yu also attended a roundtable
forum themed “Opportunities and

Challenges of Sensor Technology in
the Context of Artificial Intelligence”,
along with Hu Wenping, executive vice
president of Tianjin University, Mao
Changhui, deputy general manager of
China Grinm Group, and others.

This conference is hosted by the
Intelligent Sensing Functional Materials
and Devices Branch of the Chinese
Materials Research Society and the
National Key Laboratory of Intelligent

Sensing Functional Materials. The main
forum focuses on cutting-edge topics
such as rare earth functional materials,
intelligent sensing and life sciences, and
intelligent sensor technology and industry.
It attracted over 150 experts, scholars and
other representatives from universities,
research institutes, enterprises and public
institutions to exchange and discuss in
the field of intelligent sensing functional
materials and devices.
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Shaanxi Provincial Key Laboratory of New Concept Sensors
and Molecular Materials Held
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On April 21, 2025, the First Plenary Meeting of the First
Academic Committee of Shaanxi Provincial Key Laboratory of
tn New Concept Sensors and Molecular Materials was convened in
TIRA: fitars the lecture hall on the first floor of the Institute of New Concept

\ IREREA: Bkt Sensors and Molecular Materials at Shaanxi Normal University.
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Chinese Academy of Engineering Academician Jiang
Zhuangde (Xi’an Jiaotong University), the Chairperson of the
First Academic Committee of the Key Laboratory, and Chinese
Academy of Sciences Academician Fang Yu (Shaanxi Normal
University / Xi’an Jiaotong University), the Lead Scientist, and
vice chairpersons Researcher Fu Yuxi (Xi’an Institute of Optics
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and Fine Mechanics, Chinese Academy of Sciences), Prof.
Zhang Qiuyu (Northwestern Polytechnical University), Prof.
Shao Jinyou (Xi’an Jiaotong University), and Prof. Xue Dong
(Shaanxi Normal University), and members Prof. Wang Jinyi
(Northwest A&F University), Prof. Kong Jie (Northwestern
Polytechnical University), Prof. Zhang Wei (Xi’an Jiaotong
University), Prof. Zhang Zhicheng (Xi’an Jiaotong University),
Prof. Yang Peng (Shaanxi Normal University), Prof. Luan
Xinjun (Northwest University), Prof. Cao Rui (Shaanxi Normal
University), and Prof. Han Yingfeng (Northwest University)
attended the meeting.

More than 50 people, including Chen Xinbing, vice
president of Shaanxi Normal University, Xue Dong, director
of the Science and Technology Department and dean of the
School of Chemistry and Chemical Engineering, SCCE Party
Secretary Gao Lingxiang, vice dean Liu Chenghui, Ding Liping,
vice dean and deputy director of the Key Laboratory, Yang
Xiaogang, INCSMM administrative vice dean; XJTU Research
Institute executive vice dean Shao Jinyou, Institute of Frontier
Sciences Party Secretary Zhao Weibin, School of Instrument
Science and Technology dean Zhao Libo, He Gang, vice dean
of the Institute of Frontier Sciences and director of the Key
Laboratory, Liu Feng, executive director of the Institute of New
Concept Sensors and Molecular Materials at Xi’an Jiaotong
University and Academic Leader of the Key Laboratory, School
of Instrument Science and Technology vice dean Dong Tao;
Han Na, director of the Working Group for the Joint Conference
on the Construction of China’s Western Innovation Port under
the Management Committee of Qinhan New City, Xixian New
Area, Shaanxi Province, and representatives of key laboratory
teachers, attended the meeting.

The first stage of the meeting was presided over by
Ding Liping, who introduced the members of the Academic
Committee and other participants. Chen Xinbing delivered a
speech on behalf of the university, extending a warm welcome
to Academician Jiang, Academician Fang, and all the experts
and scholars present. He introduced the basic situation of the
Key Laboratory and expressed his sincere gratitude to all the
experts and scholars for their long-term support to Shaanxi
Normal University. Xue Dong read out the approval document
for the Key Laboratory and the list of members appointed to the
Academic Committee. Chen Xinbing presented the appointment
letters to the committee members.

The second stage of the meeting was presided over
by Academician Jiang Zhuangde. He Gang reported on the
preparatory work of the Key Laboratory and the subsequent
work plan. Representatives of the key laboratory teachers,
Liu Taihong, Peng Junxia, He Yinan and Li Guoping,
respectively made industry-university-research reports on
the fields of “Research and Industrialization of Film-based
Fluorescent Sensors”, “STCPS Waterproof Oil-repellent
Breathable Membrane Technology and Industrialization”,
“High-performance Customizable Dielectric Materials and

w A April, 2025 | 15



/9 HKk%id Eventsin April

Conceptual Applications”, and “Neutral
Aqueous Organic Flow Batteries and
Industrialization”. After the director’s
work report and the young teachers’
presentations, committee members
affirmed the previous research foundation
and positioning of the laboratory, and
highly praised the university joint
construction model initiated by the
laboratory. They unanimously believed
that the laboratory would achieve
outstanding results in basic research,
industrial application, and talent
cultivation.

Academician Jiang Zhuangde
congratulated the successful convening
of the first plenary session of the first
Academic Committee of the Shaanxi
Provincial Key Laboratory of New
Concept Sensors and Molecular Materials.
He encouraged young teachers to
take advantage of the platform of the
laboratory to build an exchange platform
with scholars within the province and
even at home and abroad, to fulfill their

own responsibilities and achieve rapid
growth, and to make great achievements
in basic research and technology transfer.
Finally, Academician Fang Yu
thanked the experts of the committee for

their suggestions and advised the teachers
of the laboratory to keep their minds
active and be courageous in conducting
research on the cutting-edge of high
technology and future technologies.

EWktHEE+EREEERFUFEHFHITS
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Fang Yu attends 15th National University Chemistry Teaching Symposium
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On April 26, 2025, Prof. Fang Yu was invited to attend the
opening ceremony of the 15th National University Chemistry
Teaching Symposium and the Forum for the 40th Anniversary
of Founding of “University Chemistry”, and presided over the
conference report.

This event is hosted by the Research Center for Chemistry
Education in Higher Education Institutions and the Education
Discipline Committee of the Chinese Chemical Society,

16 | wA April, 2025

and organized by the College of Chemistry and Molecular
Engineering, Peking University.
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Bian Hongtao and Ma Jiani present at First Shanghai Conference on
Ultrafast Dynamics of Complex Systems
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From April 24th to 27th, 2025, Prof.
Bian Hongtao and Prof. Ma Jiani from
the Institute of New Concept Sensors
and Molecular Materials attended the
First Shanghai Conference on Ultrafast
Dynamics of Complex Systems held in
Shanghai, and presented invited reports
titled “Ultrafast Kinetic Study on the
Dynamic Evolution of Hydrogen Bond
Networks in Complex Aqueous Solution”
and “Reaction mechanism studies
on selected Photoaged compounds”

iclure sets it apart fi
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respectively.

This conference, hosted by Shanghai
Jiao Tong University and focusing on
two main lines of “International Frontier
Exploration of Ultrafast Dynamics” and
“Technology-driven Interdisciplinary
Integration”, aims to discuss the
breakthrough applications of ultrafast
photonics and electronic technology in
multi-scale material science, explore
the essential laws of dynamic behavior
of complex systems at femtosecond to
attosecond time scales, and promote the
development of ultrafast science in China.

! 7 \.‘J\ktorSzyman
l'gew. Chem. Int. Ed.
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Peng Lingya funded by 2025 Shaanxi Science and Technology Association
Young Talent Support Program
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Recently, Shaanxi Provincial
Association of Science and Technology
announced the results of the 2025
Young Talent Support Program project

evaluation, and Peng Lingya of the
Institute of New Concept Sensors and
Molecular Materials was awarded the
funding.
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DOI: 10.61558/2993-074X.3533 Article ID: 1006-3471(2025)00-0000-00

Http://electrochem.xmu.edu.cn Hittps://jelectrochem.xmu.edu.cn/

The Effect of Saccharin on the Crystallization Behavior of Electroless
Cobalt Plating

Yuxin Luo®#, Jingjing Wang®*#, Lu Wang?, Ziyi Yan?, Yi Ma?, Xin Bo® *, Jingshuang Dang® *, Zenglin Wang® *
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Yuxin Luo#, Jingjing Wang#, Lu Wang, Ziyi Yan, Yi Ma, Xin Bo*, Jingshuang Dang*, Zenglin Wang¥*,
Journal of Electrochemistry, 2025, DOI: 10.61558/2993-074X.3533.

Side view morphology, texture orientation, and
o laver conductivity of the cobalt coating layer.
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In the process of electroless
cobalt plating, the saccharin additive
can significantly change the surface

The addition of saccharin also slightly
improves the purity of cobalt coating
to a certain extent. Through the study
of the crystallization behavior of cobalt
electroless plating, saccharin molecules
can adsorb to specific c-sites on the cobalt
dense crystal plane, inhibiting the growth
of abc stacking arrangement and inducing
the crystal growth in ab stacking mode,
thereby achieving optimal growth of HCP
(002) texture.

Co-First Authors: Master’s student Luo Yuxin and
Wang Jingjing, Shaanxi Normal University
Correspondence Authors: A/Prof. Bo Xin, A/prof.
Dang Jingshuang, and Prof. Wang Zenglin, Shaanxi
Normal University

Full Text Link: https:/jelectrochem.xmu.edu.cn/
online first/104/
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Freeze-Tolerant and Transparent Eutectogel with High Conductivity
and Long-Lasting Usability for Low-Grade Heat Harvesting
Yaolong Zhi, Maohua Li, Xuelei Ma, Xinyue Zhu, Jiakang Yuan, Yunhong Xin, Yu Fang,

and Junxia Peng*
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Yaolong Zhi Maohua Li, Xuelei Ma, Xinyue Zhu, Jiakang Yuan, Yunhong Xin, Yu Fang, Junxia Peng. ACS Appl.
Polym. Mater. 2025, 7, 4383—4393, Doi: 10.1021/acsapm.5c¢00097

Freeze-tolerant and transparent thermoelectric eutectogel for low-grade heat harvesting
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Figure 1. Preparation and characterization of the PAH-5% LiTFSI eutectogel.
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The reuse of low-grade heat energy
has attracted increasing research interest
in recent years. Abundant waste heat
exists widely inhuman society. Due to
the low efficiency of heat utilization,
more than half of the thermal energy
is dissipated into the atmosphere as
waste heat. Additionally, waste heat is
inevitably generated during the operation
of electronic equipment and mechanical
processes. Most of this waste heat is
low-grade heat with a temperature
below100 °C. Recycling low-grade heat
is significant for sustainable development.
Among various technologies, utilizing the
thermo-electric (TE) effect, characterized
by direct heat-to-electricity conversion,
is considered one of the most promising
methods for recovering low-grade heat

from different real-world situations.
Nowadays, TE technology must not only
produce high power densities but also
be efficient, scalable, cost effective, and
suitable for multiple application scenarios.
For example, there is a high demand
for flexible and robust TE materials
for wearable devices and daily life
applications.

TE materials can be classified
into electronic thermoelectric (e-TE)
materials and ionic thermoelectric (i-
TE) materials. e-TE materials, although
widely investigated for their high
conductivity, still suffer from the inherent
drawbacks of low Seebeck coefficients
(on the order of 10 to 10" mV K™),
poor flexibility, and high production
costs, which severely limit their reliable
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Figure 2. Thermoelectrical applications of the eutectogels.

thermoelectric conversion performance
and their applications. In contrast, i-TE
materials, such as liquid electrolytes, ionic
hydrogels and ionogels. They exhibit
high Seebeck coefficients, which are 2-3
orders of magnitude higher than those of
e-TE materials, through ion diffusion (also
known as the Soret effect), and thus have
become important materials for low-grade
heat energy harvesting.

i-TE gel-like materials can
effectively solve the leakage problem of
liquid-based i-TE materials. As a quasi-
solid material, Gel effectively prevents
liquid leakage. At present, i-TE gel mainly
focuses on two types of systems: ionic
hydrogel and ionogels. Although ionic
hydrogel has high ionic conductivity, they
face challenges of extreme environmental
adaptability and long-term stability. High
temperatures can cause water evaporation,
while low temperatures may lead to
freezing, resulting in mechanical property
deterioration and TE performance
attenuation. Deep eutectic solvents (DESs)
have garnered significant attention as an
emerging class of green solvents, offering
more environmentally friendly, cost-

Air (Cold source)

effective, and nontoxic. DESs also exhibit
low vapor pressures, high conductivity,
and strong solvation toward ionic and
nonionic compounds. They have been
utilized in various fields, particularly
in electrochemical energy storage and
conversion. Consequently, DES-based gel
materials, referred to as eutectogels, often
exhibit excellent properties, including
high stability, strong adhesive strength,
good conductivity, and notable strength
and flexibility.

Herein, we present a highly
transparent polymer eutectogel comprising
a green deep eutectic solvent (DES)
along with lithium salt. This eutectogel
exhibits a high ionic conductivity of 20.2
mS cm™ and ionic Seebeck coefficient
of 9.7 mV K. Thanks to the excellent
freeze-resistant property of DES, the
ionic conductivity can still reach 7.6 mS
cm’™ even at -20 °C. Additionally, the
interaction between polymer network
and DES prevents crystallization within
as prepared eutectogel, instead resulting
in a glass transition at -114 °C, slightly
higher than the freezing point of DES
at -113 °C. Furthermore, as prepared

Ua=R
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eutectogel demonstrates exceptional
long-term solvent retention, showing no
weight loss when exposed to ambient
environment (~23°C, ~60% RH) for
7 days, and maintaining 90 % of its
weight after being placed in an oven for
1 day (50°C, ~30% RH with strong air
circulation). As prepared eutectogel also
shows excellent stability of thermoelectric
performance over a wide range of the
relative humidity. The homemade device
utilizing as prepared eutectogel shows the
potential to directly power some small
electronic devices (such as light-emitting
diode and timer) and to recover wasted
heat generated by solar panel. Our results
provide a foundation for the development
of bio-friendly TE gel-like materials that
exhibit outstanding environmental tolerant
and long-lasting usability.

First Author: Zhi Yaolong, master’s student, Shaanxi
Normal University

Correspondence Author: Prof. Peng Junxia, Shaanxi
Normal University

Full Text Link: https:/doi.org/10.1021/
acsapm.5c00097
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https://doi.org/10.1007/s11426-024-2622-4

Disclosing the intrinsic electrocatalytic activity of transition-metal
sulfides for enhanced water oxidation

Dan Zhu'', Lingxing Zan'", Yunchuan Tu’", Wenlin Zhangl, Hongling Zhangl, Yuxin Luo’,
Lu Liul, Jiawen Zhengl, Qiang Weng4, Qingbo Weil, Di Lij, Xin Bo™* ;

Chuan Zhao" & Feng Fu'
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Dan Zhu#, Lingxing Zan#,*, Yunchuan Tu*, Wenlin Zhang, Hongling Zhang, Yuxin Luo, Lu Liu, Jiawen Zheng, Qiang Weng,
Qingbo Wei, Di Li, Xin Bo*, Chuan Zhao*, Feng Fu, Science China Chemistry, 2025, 68

Operando DEMS, Raman and ATR-SEIRAS

LSOR + MOR

Sulfide

\,

Phase transformation

P e

FEHLAR K BRARAEAL I AT &, B AR IR A il
HHFMAB R HE, Hrb, s ERA—0EA T
ANENT AT R, (AN AT 3 G i i HU b B e 4k 5 |
BT RME, FW™ AR E I, I FEC
o FH IS TR PR RRAIR, AR AR TR 3 2 19 W 7 A 1R e
XA ) R T E AL R R SR A4, ik, &
TR T RO A — J6il 5 POl i 5% 4 8 G Ak ) 5 o i
AL T [(CoNi)xSy] I AN ST 16 At 72, i A4k R 7E 190
mV i AR A P24 100 mA em=2 (BB BB T . I 1
i EE T E (DEMS ) B AR S g k225 ko SO,
SO2 il SO42— Py Ff L S BeA, AN AN 4 J@ A7 i o S 42
TN 57 3R BT S SR 2T MR O REIE SE T Ak — Ak ) —
PRI ARSI AR T ST AU I
7o BRI PRSI T X —id A, FE IR T RS
PELENT G AR P ik K 3l 7 2 R . ARG JROR TR 8
L N A R G A B =V A S M1 A VA NSRS E S S
ETT o
ERE— e R RFMPR AR, SRS AR R
WIS TRKFAZNEE, REIFERFFAEIFLR, o
REXFAN L

22 | w A April, 2025

AR htps//www.sciengine.com/SCC/doi/10.1007/511426—024—
2622—4

The apparent OER activity on S-incorporated catalyst
outputs an over-estimated current, which is actually
contributed not only from the oxygen evolution reaction (OER),
but also from the inevitable surface reconstruction-involved
electrochemical oxidation reactions. The mechanism on the
such catalyst still stays complex and controversial. Here,
we applied a set of operando electrochemical-spectrometric
methodologies to investigate the precise interfacial activation
process on the bimetallic sulfide heterogeneous catalyst,
which delivers an extraordinary OER activity of 100 mA
cm-2 at 190 mV overpotential. Differential electrochemical
mass spectrometry (DEMS) suggested the electrochemical
oxidations of the lattice S to SO, SO2 and SO42- species and
the coordinately unsaturated metal sites. Operando Raman
and attenuated total reflectance surface-enhanced infrared
absorption spectra confirmed the phase transformation of
sulfide to oxide, and then to oxyhydroxide, which acted
as active site for OER. The density functional theory
also simulated this process that the (CoNi)xSy transition-
phase exhibited the optimal activity, and elucidated the
attenuation kinetics of the apparent activity upon OER. This
study demonstrates the structure evolution of the certain
S-incorporated catalyst and establishes the protocol for the real
activity identification under the real-time reaction.

First Authors: Zhu Dan, Master’s student, Yan’an University; A/Prof. Zan
Lingxing, Yan’an University

Correspondence Authors: Dr. Tu Yunchuan, Chongqing University; A/Prof.
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2R & 1E Exchange & Cooperation
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Xi’an Yucai Middle School teachers and students received for science
popularization tour
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On April 8, 2025, a group of representatives of the
members of the school publicity group and the Youth League of
Xi’an Yucai Middle School visited the Institute of New Concept
Sensors and Molecular Materials in a science popularization tour
to feel the charm of science and technology.

Assoc. Prof. Liu Taihong introduced the basic situation,
research team, research overview and development concept
of the institute to the students, led them to visit the institute’s
achievements exhibition hall and laboratory, explained the
important role of sensor technology in environmental monitoring,

medical health, national defense, public security and other fields,
and the products such as explosive detection device and illicit
drug detection device transformed from the research results
developed by Prof. Fang Yu’s group.

Teachers and students of Yucai Middle School also visited
the Museum of Education of Shaanxi Normal University and the
Large Scientific Instrument Sharing Platform of the School of
Chemistry and Chemical Engineering.

Cell Press = 4migmFRIE T MEBERE

Cell Press science editor Dr. Lin Yuqing invited to give a report

2025 4E 4 A 10 H, Cell Press Bk 4 AR MH# -1 1;
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Cell Press 2 R BIFFA0F5Y” B4, FIR T Cell Press
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FESGFE BN E AT T VRS . H5 2 th 5T e X LR
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On April 10, 2025, Cell Press science editor Dr. Lin Yuqing
visited the Institute of New Concept Sensors and Molecular
Materials and gave a report titled “Publishing Materials Science
Research in Cell Press”, which explained the founding concept of
Cell Press, type of journal, focus of journal, and trends of journal
development, and discussed and exchanged ideas with attending
students and faculty members of the institute. The presentation
was hosted by Prof. Liu Kaigiang.

——

Y
Publishing With Cell pre
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AITEERK: NEMARMNEEZEEERZHETE AAEST
The Era of Artificial Intelligence: Science Education and Talent Cultivation
from the Importance of Basic Research
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As one of the first university
students after the restoration of the college
entrance examination following China’s
reform and opening up, I am a beneficiary
of education. Education can change my
destiny, and education can also change
the destiny of a country. China did three
big things around education reform at
that time: first, the resumption of the
college entrance examination system in
1977; second, the decision to send a large
number of students to study abroad in
1978; and third, the implementation of
the academic degree system in 1981. The

implementation of these three systems
solved the problem of a constant supply
of talents needed for national construction
and shortened the gap between China and
the developed countries. The history of
educational development in the People’s
Republic of China can be roughly divided
into three stages: the first stage was the
first 30 years of PR.C., when we learned
from the Soviet big brother and laid the
foundation; the second stage was the 40
years of reform and opening up, when
we introduced, digested, and absorbed
Western science and technology to
accelerate our development and narrow
the gap; and now that we have entered
a new stage of development, we need
a new concept of innovation-driven
development.

I.Human civilization faces
unprecedented major challenges and
human capacity to respond to crises is
increasing

Human society has developed to the
present day and faces many challenges.
Take the climate issue for example, there
are more and more extreme climates. In
2022 Pakistan had mega floods in which
one-third of the land was flooded. On
July 6, 2023, according to the National
Oceanic and Atmospheric Administration
(NOAA) and the University of Maine in
the U.S., the global temperature hit an
all-time high, with the global average
temperature 2 meters above the Earth’s
surface reaching 17.23 ‘C , exceeding the
joint record of 17.18 °C , which had been
set on July 4 and 5 and had broken the
previous record of 17.01 °C set on July 3.
This was the hottest week on Earth since
instrumental records began in the 1850s.
In February 2024, Argentina’s wetlands
were hit by a historic drought, while
Brazil was plagued by torrential rains.
In June 2024, northwestern India and
eastern and southern Pakistan were hit by
sustained high temperatures. The growing
environmental and energy problems
need to be solved by new science and



technology.

At the same time, the rapid
development of science and technology
represented by artificial intelligence
(AI) has enhanced the ability of human
beings to cope with crises. In March
2016, Google’s artificial intelligence
Go program AlphaGo defeated world
champion and professional nine-dan
player Lee Sedol in a man-machine battle,
winning 4-1. Since then, the program has
played against dozens of Go masters from
China, Japan, and South Korea without
a single loss. In 2018, Google launched
AlphaFold, an artificial intelligence
program for predicting protein structures.
Protein structure is very complex, but the
Al solved it so well and with such high
accuracy that the result quickly won the
Nobel Prize in Chemistry in 2024.

Chemistry is an experimental
discipline, and Robot Chemist, an Al
chemistry robot developed by a team of
researchers at the University of Liverpool,
UK, in 2020, is able to learn from 98
million alternative experimental data to
intelligently optimize reaction conditions.
ChatGPT-4, launched by OpenAl, Inc. in
2023, has already been successfully used
for designing and synthesizing brand new
compounds, and can be used for high-
performance new material design, and
even mathematical problem solving. In
March 2023, researchers at the University
of Toronto, Canada, in collaboration with
Al biotech company Insilico Medicine,
used an Al drug discovery platform to
develop a potential therapeutic drug for
hepatocellular carcinoma in just 30 days.
On July 9, 2023, the world’s first robot-
led press conference was held.

It can be seen that artificial
intelligence-enabled scientific research
has been irreversible. The third industrial
revolution is in the ascendant, the fourth
industrial revolution has quietly emerged,
and the world’s political and economic
patterns are being reshaped. We should
clearly realize that all the technologies
that bring revolutionary progress in
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history must come from breakthroughs in
basic research, and basic research is the
source of the scientific and technological
revolution.

II. In the face of the Al-based fourth
industrial revolution, the paradigm of
research and education is in need of
urgent change

Scientific and technological
revolutions are the fundamental driving
force behind the development of
human civilization, and each of them
has dramatically changed the destiny
of mankind and reshaped the world’s
political and economic landscape. The
first industrial revolution relied on steam
engines and machinery; the second
industrial revolution relied on electricity;
and the third industrial revolution relied
on computers and the Internet. Now,
artificial intelligence has become the
core driving force of mankind’s fourth
industrial revolution. The first three
industrial revolutions, with steam engines,
electricity and information technology
as their cornerstones, have profoundly
changed the course of human civilization,
and we need to better cope with the
impact of the fourth industrial revolution,
which has artificial intelligence as its
cornerstone.

On January 28, 2024, the Beijing
Institute of General Artificial Intelligence
released the world’s first general-purpose
intelligent little girl, “Tongtong”. She
is capable of generating tasks on her
own and serving in the education and
healthcare industries. She keeps the house
spotless and magically notices every
household chore needing attention, and
steps up to tackle it. She can remember
who stole the apple, will play a little
temper, will be bored, and when she
is bored, she can go to watch TV. ......
The introduction of “Tongtong” means
that the prototype of general artificial
intelligence has been formed. The purpose
of general artificial intelligence is to
make intelligent agents like people, not

only can independently perceive the
environment, think, make decisions, learn
new skills, perform tasks, but also be able
to understand human emotions.

In February 2024, the international
journal Scientific Reports reported on
a test study conducted by American
scientists on the divergent thinking
abilities of humans and artificial
intelligence. The scientists pitted 151
human volunteers against the Al program
ChatGPT-4 in three tests to assess the
divergent thinking abilities of both.
The results showed that ChatGPT-4
outperformed all human participants.
Divergent thinking ability is an important
measure of creative thinking ability,
which is characterized by the ability to
come up with unique answers to problems
that do not have an expected solution.
That is, faced with open-ended questions,
ChatGPT-4 provided more novel and
refined answers than human participants.

In May 2024, OpenAl released
GPT-40, the “0” in its name is an
abbreviation for omni, which means
“omnipotent”. It can receive any
combination of text, audio, and image
inputs and generate text, audio, and image
outputs, and can respond to audio inputs
in as little as 232 milliseconds, with an
average of 320 milliseconds, which is in
line with the speed of human response in
a conversation.

Academician Li Guojie, former
director of the Institute of Computing
Technology of the Chinese Academy of
Sciences, wrote about Al for Research, i.e.,
Al can be used for research, in his article
“Intelligent Scientific Research (AI4R):
the Fifth Scientific Research Paradigm,”
which was published in Proceedings of
the Chinese Academy of Sciences, Issue
1, 2024. In fact, not only Al can be used
for research, Al for Technology is no
problem, Al for Education is no problem
at all, and it brings about changes in all
aspects of society. Scientific paradigm and
educational paradigm need to be changed.

In January 2025, the Arizona State
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Charter School Board approved the “Al-
driven adaptive learning technology”
program proposed by its charter school,
Unbound Academy (a privately operated,
government-funded school). Under the
program, Unbound Academy will enroll
students in 2025 who will be taught
general knowledge courses entirely
through Al These students will spend only
two hours a day learning with Al, and the
rest of the time in seminars accompanied
by teachers, in order to better develop
their critical thinking skills, creative
problem-solving skills, and the ability to
plan their lives, give presentations, and
engage in self-directed learning.

The empowerment of artificial
intelligence will further accelerate future
iterations of technology. What will be the
impact when machines have the ability
to sense and recognize? The younger
generation needs to have a sense of
urgency and sensitivity to this. Different
countries and nations have different levels
of development and progress, and whether
or not they can seize this opportunity for
development is a major issue for every
country and nation. If our educators do
not recognize the changes brought about
by the new scientific and technological
revolution with great sensitivity, it will be
difficult to train our students well.

I1.Strengthening basic research and
talent cultivation in basic disciplines is
fundamental to the strength of the state
and the rejuvenation of the nation

I have been thinking about why
the Western countries have been at the
forefront of the world in recent times.
I think the key lies in the fact that their
understanding of the important role of
science is much earlier and more in place
than ours. In 1883, the American physicist
Henry Rowland made a speech titled
“A Plea for Pure Science” at the annual
meeting of the American Association for
the Advancement of Science, which was
later published in the journal Science.
The content of this article involves what
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is a university, what is a master, what
is science, what is education, what a
university professor should be like, how
young scholars should grow, how society
can progress, etc., which is known as
the American “Science Manifesto”, and
has had a great impact on the American
society.

Recently, I came across an article
“The Importance of Scientific Research
to the Industries”, a review written by
an American professor and published in
Science magazine in 1916. Some of the
ideas in this article are still relevant today.
One of the key points is that, in the long
run, there is no such thing as useless basic
research. Years from now, today’s basic
research breakthroughs may constitute
new industrial or scientific milestones.
The article calls on industry and
government to emphasize research that
focuses on revealing the fundamental laws
and underlying principles of how things
develop, as well as technological advances
that will be transformative in the future.
The last paragraph of the article quotes
the French chemist Dumas, who said,
“The future belongs to science.” In 1870,
when France was defeated in the war with
Prussia, the whole country reflected on the
situation, and Dumas believed that there
was no other way to revitalize France but
through science. “The Future Belongs to
Science”, science is the future.

In 1930, the Bamberger
siblings, billionaire businessmen
and philanthropists, asked education
reformer Flexner to help them establish
a new research institution. At the time,
American society was overly utilitarian
and overly organized in higher education
and vulgar in research and teaching,
and there were already enough practical
research institutes, so Flexner suggested
the creation of a new type of high-level
research institute that would employ first-
class scholars from a variety of disciplines
to carry out cutting-edge basic research.
The institute would have only a handful
of tenured professorships, and the rest

of the researchers would be non-tenured
members or visiting scholars. As for what
to study and how to study, everything
is left to the scholars’ own discretion,
and the institute is only responsible for
providing adequate funding. This is the
origin of the famous Princeton Institute
for Advanced Study.

This research institute is people-
centered rather than discipline-centered;
it is small in size and has a handful of
“master” scholars, such as Einstein, Von
Neumann, Godel, Oppenheimer, etc., who
have worked here; it excludes all “service”
functions, and takes purely theoretical
research as its sole purpose; it maintains
close ties with universities to compensate
for the limitations of the discipline and the
lack of staff. The design and construction
of the world’s first high-speed storage
program computer in the basement of
the institute was the centerpiece of the
Manbhattan Project. The success of the
Princeton Institute of Advanced Study led
to a deepening of Flexner’s understanding
of scientific research, for which he wrote
and published his famous “The Usefulness
of the Useless Knowledge” almost a
decade later.

In July 1945, at the end of the
Second World War, at the request of
President Roosevelt, American scientists
Wannevar Bush and other scientists
compiled the report “Science: Endless
Frontier”. The report pointed out the
direction for the development of science
and technology in the United States after
the war, and it recommended that the
government set up the National Research
Foundation, pay more attention to basic
scientific research, and give scientists
more freedom of research. These ideas
and recommendations are still shining
today and are always new.

As a matter of fact, all countries
that attach importance to basic research
have tasted the sweetness and taken
the lead in the world. Take the United
States as an example, the U.S. Defense
Advanced Research Projects Agency



(DARPA) is the U.S. military’s original
research management agency. In 1957,
the Soviet Union took the lead in
launching an artificial earth satellite,
giving the U.S. a technological surprise.
In response to the threat, the U.S.
military formed DARPA in February
1958, with the goal of strengthening
basic research to enhance U.S. national
security capabilities. DARPA-funded
basic research has since led to a number
of technological transformations, with
typical examples including, but not
limited to, the following: (1) pandemic
disease prevention technology; (2)
the predecessor of the Internet, the
ARPANET; (3) deep learning technology;
(4) integrated circuit technology;
(5) quantum computing and sensing
technology; (6) stealth technology; and (7)
wide-band semiconductor technology.

IV. Enabling all sectors of society to
fully recognize the important role of basic
research and the science education in
primary and secondary schools is of great
significance

Our country previously paid more
attention to technology applications than
to basic research, and it is only in recent
years that we have begun to strengthen
our emphasis on basic research, especially
after the United States suppressed us in
the field of science and technology, and
we have begun to rethink our science
education and talent cultivation. At the
beginning of 2024, the Shanghai Institute
of Mathematics and Interdisciplinary
Research was formed in Shanghai, with
Academician Yau Shing-Tung as the first
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chairman and CAS Academician, Fudan
University Prof. Li Jun served as the first
director. The concept of this institute is
almost the same as that of the Princeton
Institute for Advanced Study. I think this
approach is particularly good. As such a
large country, after years of development,
we have accumulated enough strength,
so we should concentrate on doing
something significant. This kind of long-
cycle scientific research with a long-term
perspective aiming at source innovation
requires a social culture that encourages
innovation and tolerates failure. Science
teachers in primary and secondary
schools bear not only the responsibility of
imparting scientific knowledge, but also
the important task of fostering a scientific
culture.

In June 2021, the American
Innovation and Competitiveness Act
of 2021, passed by the U.S. Senate,
consolidated a number of previous bills
aimed at restricting China, including
the Chip and 5G Open Radio Access
Networks Emergency Appropriations,
the Endless Frontiers Act, the Strategic
Competitiveness Act of 2021, and the
Meeting the China Challenge Act of
2021. On August 9, 2022, then-President
Joe Biden officially signed the Chip
and Science Act at the White House.
Immediately after its introduction, the
bill attracted widespread attention around
the world. The bill is implemented in
five years, with a total investment of 280
billion U.S. dollars, and its core content
is to solve the U.S. domestic chip security
issues, through internal subsidies to
promote the development of the local chip

industry, and then curb the development
of China and other countries in the chip
industry. The “blocking now” has been
upgraded to “blocking future”.

The United States’ restrictions on
China in the area of high technology
can only make us more conscious of the
importance of basic research and the
importance of training innovative talents.
It should be noted that the cultivation
of innovative talents can not only focus
on high-level universities, primary and
secondary education is also very critical.
The world is experiencing a great change
that has not been seen in a hundred years,
Chinese-style modernization has reached
the most critical period, scientific and
technological innovation has become
the most important factor in determining
the fate of the Chinese nation, so that
all sectors of society fully understand
the importance of scientific research,
especially the important role of basic
research, in which science educators have
a great responsibility. Basic research is the
source of technological innovation and an
important cornerstone for the construction
of an innovative country. Basic research
should not be rushed. Significant
breakthroughs in basic research can only
rely on the interest and persistence of
individual scientists, and the emergence
of such scientists requires a culture of
tolerance for individuality and a soil
that encourages innovation. Therefore,
attaching importance to science education
and talent training is of great significance
to the nurturing of scientists with high
aspirations and to the great rejuvenation
of the Chinese nation.
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