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Fang Graduate Group 2024 New Year party held
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Everything is renewed when we ring
out the old year and ring in the new. With
the warm sunshine of winter, the New
Year’s Day of 2024 arrives as promised.
On January 1, 2024, Prof. Fang Yu’s
Graduate Research Group held a Teacher-
Student New Year party in the lecture hall

of the Institute of New Concept Sensors
and Molecular Materials.

The party was anchored by first-
year doctoral students Li Jing and Shao
Yangtao. Prof. Fang Yu and Fang Group
graduate students gathered together in a
joyful mood and with good expectations
for the New Year.

There were talent shows, interactive
games, lucky draw and award ceremony
during the party. The students sang “Under
Heaven” and a combination of songs,

and performed magic tricks. After the
tense and exciting ping-pong relay, stool
snatching, idiom guess guessing and carrot
squatting and other games, everyone felt
the fun of cooperation and challenge, and
carried out the exciting lucky draw. In
the final awarding session, each student
received his or her own certificate of
merit.

Finally, Prof. Fang Yu made a
conclusion and sent a New Year message,
wishing everyone a better year of 2024.
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Fang Yu attends annual academic conference of “Biomimetic Super-infiltrated
Interface Materials and Interface Chemistry”
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On January 5, 2024, Prof. Fang
Yu attended the annual academic
exchange conference of “Biomimetic
Super-infiltrated Interfacial Materials
and Interfacial Chemistry” hosted by
the Technical Institute of Physics and

Chemistry of the Chinese Academy of
Sciences in Beijing.

“Biomimetic Super-infiltrated
Interfacial Materials and Interfacial
Chemistry” is a Basic Science Center
project chaired by CAS academician Jiang
Lei and undertaken by TIPC-CAS.
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Fang Yu attends symposium on Soft Matter Interfacial Chemistry and Biological
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On January 6, 2024, Prof. Fang Yu
attended the symposium on Soft Matter

Interfacial Chemistry and Biological
Interfacial Chemistry hosted by the
Department of Chemical Sciences,
Chinese Academy of Sciences in Beijing.
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Fang Yu attends strategic seminar on biomimetic materials
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On January 11, 2024, Prof. Fang
Yu attended the strategic seminar on
biomimetic materials hosted by Suzhou
Laboratory in Suzhou Industrial Park, and

participated in discussions and offered
suggestions for strengthening the layout
of biomimetic materials in China.
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Special program featuring INCSMM broadcast in Xi’an TV Station “Xi’an News”
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On January 13, 2024, the “Xi’an
News” column of Xi’an TV Station
broadcast a special program featuring the
Institute of New Concept Sensors and
Molecular Materials and introducing the

2024.01.13

h — =K i\l

B Y A4 dTiE

s o f1) 224 230 TN S FE Al Rl ARFh = IR 1] DB o& Zl A ob EE s

research achievements of the Institute
under the title of “Taking advantage of the
creation of new substances in Chemistry,
Realize the transformation from following
to leading”.

Broadcast in the “Brave to be a
vanguard, Build an innovative city” series,
the feature program interviewed Assoc.
Prof. Liu Taihong, Prof. Peng Junxia
and Prof. Fang Yu, and comprehensively
introduced the development history,
characteristics, research progress and
achievements transformation of the
Institute in the two research directions
of film-based fluorescence sensors and
molecular gel materials.

In the interview, Prof. Fang Yu said:

R # % 3%,

“I believe that Xi’an municipal Party
committee and government also hope
that universities can better integrate our
scientific research work with the local
economic and social development, and
through our scientific research to make the
local economic and social development
better.”

“Xi’an News” Link:w
https://yuandian.xiancity.cn/
application/fcinformation/mobile/#/
ArticleDetail/300992/undefined
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Fang Yu speaks at meeting of first Shaanxi Province Basic Education Teaching

Steering Committee
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On January 19, 2024, Prof. Fang Yu attended the second
plenary meeting of the first Basic Education Teaching Steering
Committee of Shaanxi Province and gave a report titled “The Role
of Education and Basic Research in the Context of Building a New
Development Model”, explaining the current measures of education
and basic research in service of the new development model, and

providing new ideas for better work in basic education.
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First “Zhixin Cup” Sci-tech Innovation Competition preliminary selection
and coach meeting held
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On January 6, 2024, the Institute of New Concept Sensors
and Molecular Materials held the preliminary selection of
the first Shaanxi Normal University “Zhixin Cup” Science
and Technology Innovation Competition in its lecture hall.
Focusing on the three directions of preparation and application
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of hypercrosslinked polymer materials, green antiflaming solid-
liquid composite materials, and development of BTEX sensors,
37 participating students from mathematics, physics, life science,
chemistry, materials, computer and other majors were selected on
the basis of 29 participating teams, and re-grouped into eight teams.

On January 22, the Institute held a meeting between the
coaches, engineering and technical personnel and the representatives
of the participating students, and they communicated on the project
requirements, task division, member grouping and other issues.



Prof. Fang Yu attended the meeting and
put forward requirements and hopes.

The competition aims to give full
play to the advantages of the university’s
disciplines and platform resources of

—H Kdid Events in January

the institute, and in accordance with
the principle of “highlighting original
innovation, cultivating innovation culture,
exploring disruptive technologies”,
cultivate students’ spirit of exploring

scientific problems and active discovery,
independent research and innovation, and
stimulate their innovative potential and
creative vitality.
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SNNU leaders pay new year visit to Prof. Fang Yu
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On January 25, 2024, Li Zhongjun and Lu Shengli, secretary
and deputy secretary of the Party Committee of the Shaanxi

Normal University, came to visit Prof. Fang Yu at the Institute of
New concept Sensors and Molecular Materials.

and suggestions on the development of the university.
SNNU Administrative Office director Yuan Yifang, deputy
director Luo Weitao, Administrative Section chief Li Chen

Li Zhongjun and Lu Shengli, on behalf of the university,
extended holiday greetings and New Year wishes to Fang Yu,
thanked him for his contribution to the university and his support

for the work of the university, and listened to Fang Yu’s opinions  accompanied the visit.
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Visitors from multiple units and institutions pay new year visit to Prof. Fang Yu
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In January 2024, when it approaches
the beginning of the Year of the Dragon,
the heads of several friendly cooperation
units and institutions paid New Year visit
to Prof. Fang Yu at the Institute of New
Concept Sensors and Molecular Materials,
and talked with him and vice dean Prof.
Ding Liping, Administrative Office
director Yang Xiaogang and Assoc. Prof.
Liu Taihong and Assoc. Prof.Liu Xiaoyan.

Among them were Xi’an Medical

University vice president Gong Shouping
on January 24, National Anti-Drug
Laboratory Shaanxi Regional Center
director Yao Zhen on January 25, Xixian
New District Science and Technology
Innovation and New Economy Bureau
director Wang Bin on January 26, Shaanxi
Normal University’s School of Materials
Science and Engineering Party Secretary
Zheng Peng and dean Zeng Jinghui
on January 26, Fengdong New City
Science and Technology Management
Office director Du Lei on January 26,
and Chinese Chemical Society’s Deng
Chunmei and Feng Juan on January 27.
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INCSMM 2023 Summary and Commendation Meeting held
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On January 31, 2024, the Institute
of New Concept Sensors and Molecular
Materials held the 2023 Summary
and Commendation Meeting in the
lecture hall. About 40 research faculty
members, full-time research assistants,
administrative staff members and postdoc
researchers of the Institute attended the
meeting, which was chaired by vice dean
Prof. Ding Liping.

First of all, three administrative staff
members, five research assistants, and
fifteen research faculty members presented
their 2023 work reports respectively.

Then, Prof. Ding Liping read out
the list of 2023 awardees, who are Wang
Pei and He Yinan for the “Outstanding
Contribution Award for Research
Achievements Transformation”, Peng
Junxia for the “Outstanding Contribution
Award for Talent Cultivation”, Liu
Kaiqiang and Liu Xiaoyan for the

“Representative Research Paper Award”,
and Ma Jiani for the “National Talent
Project Breakthrough Award”. Prof. Fang
Yu presented certificates of honor to the
commended award winners and took
photos with them.

In his concluding speech, Prof. Fang
Yu encouraged everyone to work together
to make greater achievements on the
Institute platform, and wish them a happy
New Year of Dragon.
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2023 Annud Report

Institute of New Concept Sensors and Molecular Materials
School of Chemistry and Chemical Engineering
Shaanxi Normal University
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Recent Advances in Construction Strategies for Fluorescence Sensing Films

Haonan Peng, Liping Ding*, and Yu Fang*

@ Cite this: J. Phys. Chem. Lett. 2024, 15, XXX, 849-862

Publication Date: January 18,2024 v
https://doi.org/10.1021/acs.jpclett.3c03130
© 2024 American Chemical Society

Request reuse permissions |Subscribed
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Figure 1. Scheme of the basic process of film-based fluorescence sensing
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Figure 2. Proposed photocatalytic reduction reaction mechanism for the HCOOH and CO formation.
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Recently, Prof. Yu Fang’s research
group published a review on the latest
advancements in fluorescent sensing film
construction strategies in JPC Letters.
Prof. Peng Haonan is the first author, and
Prof. Fang Yu and Prof. Ding Liping are
the correspondence authors.

Background

A year ago, film-based fluorescent
sensors (FFSs) were recognized in the
“IUPAC Top Ten Emerging Technologies
in Chemistry 2022” due to their
extensive application in detecting hidden
explosives, illicit drugs, and volatile
organic compounds.

The active sensing layer primarily
consists of fluorescent compounds,
supported by a solid substrate. Film-
based fluorescence sensing entails
intricate interfacial interactions, which
can generally be categorized into
two fundamental processes: “energy
transfer” and “mass transfer” (Fig 1).
Among these, the “energy transfer”
process pertains to the interactions
between the sensing unit and the analyte
molecule. These interactions impact
the energy transformation within the
luminescence process of the sensing unit,
leading to alterations in fluorescence
intensity, lifetime, and emission
wavelength. While the “mass transfer”
involves the adsorption, diffusion, and
desorption of analyte molecules within
the active layer. The efficacy of the
sensing film is primarily reliant on the
sensing mechanism and the structural
composition of the sensing unit within
the active layer.

Overview

Recently, Prof. Yu Fang published
a review on the latest advancements in
fluorescent sensing film construction
strategies in JPC Letters. This review

16 | — A January, 2024

focuses on the latest developments
in the construction strategies of
fluorescent sensing films. Firstly, we
summarize innovative design strategies
for obtaining sensing active molecules
that enhance “energy transfer” between
fluorophores and analyte molecules.
We have a distinct emphasis on a range
of methodologies, encompassing the
acquisition of molecules exhibiting
intramolecular charge transfer (ICT)
characteristics, solitary molecules
demonstrating multiple emission
profiles, and single molecules displaying
excitation-dependent multi-emission
behaviors. These strategies facilitate
the tracking of analytes devoid of
photoelectric reactivity or reliant on
specific recognition moieties. Secondly,
we outline the latest developments in
constructing active layers with molecular
channels to enhance “mass transfer”
during the sensing process. Advanced
materials such as nonplanar-structured
molecules, conjugated microporous
polymers, framework-structured
materials, and porous nanofilms are
employed to fabricate active layers with
porous structures.

In addition to the aforementioned
fabrication strategies, the recent
integration of finite element simulation
and microfabrication technologies
has emerged as a systematic approach
to modulate the surface morphology
and microstructure of the substrate in
sensing films. These techniques provide
the physical means to implement these
designs with high precision structured
at the micro and nanoscale. 85-87 This
may become a highly effective method to
enhance the performance of film-based
fluorescent sensors.

Challenges and Opportunities

While significant progress has
been achieved in the construction and
application of FFSs, several challenges
and opportunities remain to be addressed
in this field. Firstly, there is a need for
a deeper understanding of the exact
mass transfer mechanisms involved
in film sensing. Prevailing diffusion
models, such as Knudsen diffusion

and molecular diffusion theories, focus
mainly on the physical characteristics
of analyte molecules, such as gas
constant and molecular weight, while
overlooking the chemical properties of
the molecules. In reality, the molecular
interactions between analytes and the
fluorescent active layer play a crucial
role in influencing the mass transport
process. Therefore, further research
is required to elucidate the intricate
interplay between molecular interactions
in film-based fluorescent sensors.
Secondly, comprehensive investigations
are urgently needed to gain profound
insights into the development of superior
sensing films. This entails the synthesis
of novel sensing molecules and the
construction of active layers with well-
defined molecular channels. These
aspects form the foundation for the
preparation and application of FFSs.
In-depth studies in these areas will
enable the design and fabrication of
advanced sensing films with enhanced
performance and sensitivity. Lastly,
the design and integration of robust
environmental sensors pose a major
challenge. Real samples containing
target analytes in complex mixtures
can be prone to interference from other
compounds, thereby affecting the
accuracy and selectivity of the sensing
process. Consequently, the development
of grid environmental sensors with high
selectivity is an emerging approach that
requires dedicated efforts and attention.

The relevant paper was published in
JPC Letters, with Professor Haonan Peng
as the first author, and Professors Liping
Ding and Yu Fang as the corresponding
authors.
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Revealing Mechanisms and Ultrafast Dynamics of Tetrabutyl
Phosphonium Bromide lonic Liquids Post-Treatment in CsPbBr,

Perovskite Films

Weiting Zhang, Jiancong Zheng, Wei Huang, Min Zhao, Bingyu Jiang, Hongtao Bian,* and Yu Fang
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New perovskite solar cells (PSCs)
have garnered significant attention due
to their low cost, high efficiency and
low energy consumption in the realm

18 | — A January, 2024

of optoelectronic devices. The inherent
defects will impact the recombination
of photogenerated carriers, stability
and hamper photoelectric conversion.
One effective approach to improving
stability involves the procedure of
defect passivation for perovskite films.
Consequently, tetrabutyl phosphine
bromide ionic liquids (ILs) were chosen as
passivating agents for CsPbBr; perovskite
films and it can reduce the formation
of defects and inhibit non-radiative
recombination to a certain extent.

A range of basic characterization
techniques and ultrafast femtosecond

transient absorption (fs-TA) spectroscopy,
were employed to comprehensively
investigate the carrier cooling and
recombination processes in the perovskite
films. It is expected to further analyze the
effect of ionic liquids on the passivation of
film defects, and to explore the passivation
mechanism and the photophysical
phenomena related to carrier generation
and relaxation in perovskite materials
following photoexcitation.

In this work, the investigation
utilized [P,,,,]Br ILs as a passivating
agent to elucidate the mechanistic
interactions between ILs and
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Figure 2. Normalized TA kinetics of the ground state bleaching (GSB) signal for the control and modified CsPbBr; films.

CsPbBr3 films. By combining basic
characterization techniques and ultrafast
fs-TA spectroscopy, the photophysical
processes of carrier generation and
relaxation in perovskite films after
photoexcitation were deeply explored.
It is beneficial to the crystallization of
the film, and the fluorescence intensity
increases after [P,,4,]Br passivated the
surface. Our findings indicate that the
film defects are significantly suppressed.
The tetrabutyl phosphine cation of the
hydrophobic alkyl side chain is consistent
with the size-matched halogen anion,
which shows a pronounced passivation

effect. Compared with the control film,
the lifetime of the passivated film can
be fitted by a triexponential function.
The measured lifetime can be linked to
the recombination dynamics following
band gap excitation in the film. The
decay processes are attributed to in-band
thermal exciton relaxation (t,), non-
radiative recombination (t,), and band-
edge exciton radiative recombination (t;)
processes, respectively. The time constant
for the radiative recombination process
increased by a factor of approximately
2 in the passivation sample compared
with the control sample. This effect

3000

significantly elevates the overall film
quality by effectively eliminating
surface defects in the perovskite film
and inhibiting trap-assisted nonradiative
recombination.

First Author: Zhang Weiting, Master’s degree
candidate, Shaanxi Normal University
Correspondence Author: Prof. Bian Hongtao,
Shaanxi Normal University

Full Text Link: https://pubs.acs.org/
doi/10.1021/acs.jpce.3c06371
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Lei Hairui of Inner Mongolia University invited to give a report
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On January 3, 2024, the Photonic Nose and Molecular
Materials Group invited Lei Hairui, a researcher from Inner
Mongolia University, to give a report titled “From Artificial
Atoms to Artificial Molecules” in the lecture hall of the Institute
of New Concept Sensors and Molecular Materials. The report
was chaired by Prof. Liu Jing and attended by some faculty
members and graduate students.

Lei Hairui first introduced the concept and frontier
research background of artificial atoms, and expounded the key
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elements in the preparation process of artificial molecules from the
dimensions of crystal surface structure, surface interface and optical
properties of quantum dots. Then he introduced the work of his
team using the surface reconstruction strategy to accurately control
the crystal surface structure and luminous properties of quantum
dots, and realize the directional splicing of artificial atoms to form
artificial molecules.

After the report, Lei Hairui discussed relevant issues with the
teachers and students present, and took a photo with the teachers.

Lei Hairui graduated from Shaanxi Normal University in
2017 with a Doctor of Science degree under the supervision of

Prof. Liu Jing, and is currently a researcher and doctoral supervisor
of Inner Mongolia University.
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Ma Jiani visits and presents at Kaili Catalyst and New Materials Company
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On January 12, 2024, invited by
deputy chief engineer Dr. Gao Wu of
Kaili Catalyst and New Materials Co.,
Ltd., Prof. Ma Jiani of the Institute of
New Concept Sensors and Molecular
Materials visited Kaili and gave a report
titled “Research on Mechanism of Excited
State Molecular Reaction and Molecular

Design Ideas”.

Kaili Catalyst and New Materials
is a listed enterprise of the Science and
Technology Innovation Board held by
the Northwest Institute of Non-Ferrous
Metals, mainly engaging in the research,
development and production of catalytic
materials, catalytic technology, and
recycling and reuse of waste catalysts.
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Shaanxi Sangin Environmental Protection Technology visitors received
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On January 13, 2023, Shaanxi

Sanqin Environmental Protection
Technology Co., Ltd guests, headed

=& S1EE X R

by Party secretary and chairman Zhou
Enquan and deputy Party secretary and
general manager Tian Yansheng, visited
the Institute of New Concept Sensor and
Molecular Materials.

INCSMM vice dean Prof. Ding
Liping accompanied the guests in a tour
of the institute, before they met and had
talks with Prof. Fang Yu.

Shaanxi Sanqin deputy general
manager Chang Weijuan, Technical Center
director Zuo Wujun and Comprehensive
Department assistant Hou Fang, and
INCSMM Administrative Office director
Yang Xiaogang, research assistant Wang
Pei participated in the talks.

Fuyan Industrial Cooperation Park visitors received
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On January 18, 2023, guests led
by Du Yinhu, deputy secretary of the
Party Work Committee and director of
the Management Committee of Fuyan
Industrial Cooperation Park, visited the
Institute of New Concept Sensors and
Molecular Materials and had talks with
Prof. Fang Yu.

Fuyan Industrial Cooperation
Park Second Bureau of Investment
Promotion director Ren Jie, Party
Affairs and Administrative Office senior
director Ju Bo, and Second Bureau of
Investment Promotion staffer Sun Tian,
and INCSMM vice dean Prof. Ding
Liping, Administrative Office director
Yang Xiaogang, and Prof. Peng Junxia
participated in the talks.
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