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Anhui Bengbu S&T Bureau and Anhui Xiangyuan Technology visitors received
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On March 1, 2025, Wen Jianzhong,
member of the Party Committee and
deputy director of the Science and
Technology Bureau of Bengbu City,
Anhui Province, and Xu Xiaoguang,
senior engineer, chairman of Anhui
Xiangyuan Technology Co. and Anhui
Xiangyuan Zhilian Technology Co. and
their three entourages visited the New
Institute of New Concept Sensors and
Molecular Materials.

Liaison and Administrative Office
director Yang Xiaogang accompanied

the guests visit the exhibition hall, and
introduced the the Institute’s research
direction, the research achievements and
the transfer and transformation of the
achievements. Afterwards, the two sides
had a discussion and exchanged ideas
on the risk perception and intelligent
supervision in chemical parks, the use
of the new concept of flame retardant
materials and industrial transformation,
and exchanged cooperation intentions.

INCSMM vice dean Prof. Ding
Liping and A/Prof. Liu Taihong
participated in the meeting.
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Fang Yu attends First iHarbour Wisdom Convergence for Synthetic Science
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On March 1, 2025, Prof. Fang Yu
was invited to attend the First iHarbour
Wisdom Convergence for Synthetic
Science hosted by the Institute of

Frontier Science and Technology, Xi’an
Jiaotong University, and presided over the
conference reports.
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Yang Xiaogang visits Baoji Weibin industrial enterprises
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On March 5, 2025, Yang Xiaogang,
director of the External Liaison and
Administrative Office of the Institute of
New Concept Sensors and Molecular
Materials, was invited to join a field
research group with the experts team of
Shaanxi Normal University and Xi’an
Jiaotong University into the industrial
enterprises in Weibin District of Baoji
City.

The group visited the 7107 Ultra-
precision Machining Industrial Park,
MicroSensor Sensor Co. Ltd., Shaanxi
Baocheng Aviation Instrument Co. Ltd.,
Shaanxi Changmei Technology Co.
Ltd., and many other leading enterprises
in the fields of electronic information,

new materials, high-end equipment
manufacturing, etc., to understand the
current situation and needs of enterprises
in intelligent manufacturing, and
technology research and development.
At the meeting after visits, they
exchanged views and discussed with
business representatives on how to
further deepen cooperation and promote
the transformation of scientific and
technological achievements.

Also participating in the survey
were Cao Xiaoyi, deputy director of the
Science and Technology Department of
Shaanxi Normal University, and experts
from the Institute of Frontier Science and
Technology and the School of Instrument
Science and Technology of Xi’an Jiaotong
University.
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Fang Yu attends Standing Council Meeting of Shaanxi Popular Science

Writers Association
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On March 6, 2025, the third meeting of the seventh
Standing Council of Shaanxi Popular Science Writers Association
was held in the conference room of the Institute of New Concept
Sensors and Molecular Materials, and Prof. Fang Yu attended the
meeting as the chairman and gave a speech.

Wang Xiaoli, second-level inspector of Shaanxi Science
and Technology Association, Gao Lingxiang, secretary of Party
Committee of School of Chemistry and Chemical Engineering,
Shaanxi Normal University, and more than 20 vice chairmen
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and executive directors of the association, attended the meeting
before visiting the exhibition room of the institute. The meeting
reviewed the 2024 work report and discussed the 2025 work plan

of the association.




= HAHiC Events in March

XSRS A A AR R R E B ERN S ERE

Liu Kaigiang shares grant proposal writing experience at Henan Institute of
Science and Technology

2025 43 A4 10 H B4, Bl &gt 50 1A ek
FEBEX LR BN I B R B A e A Tor et
K HIRPLE G ORI s o

XIFLREAR LS B C RS IR, xR
FHRA PR IB BRI, MBS SRR ST
AU B IRE RN | RS LS AR T 28
R, IXNZBE AR BN I AT AT T DT
—Xf—=" BRSBTS A B 2
jeises

On March 10, 2025, Prof. Liu Kaigiang of the Institute
of New Concept Sensors and Molecular Materials was invited
to present a lecture on the “Application Strategy of National
Natural Science Foundation of China” at the School of
Chemistry and Chemical Engineering of Henan Institute of
Science and Technology.

Prof. Liu Kaigiang combined his own experiences in

applying for the fund, in view of the problems often encountered
in the process of application, from the aspects of scientific

research and innovative ideas, the conception of the topic,
application writing strategies, the common the misunderstanding
and mistakes and so on, made an experience sharing report, and
gave “face-to-face, one-on-one” guidance to the fund proposal
of the young teachers of the school, putting forward targeted
comments and specific and detailed modification suggestions

for revision.
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Fang Yu presents science popularization report at Xi’an Aerospace City
No. 1 High School
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On March 12, 2025, Prof. Fang Yu was invited to present
a special report titled “Innovative Talent Training Needs Future-
oriented Education and Teaching” at Xi’an Aerospace City
No. 1 High School, a home event of the “Academicians into
Campus” Science Popularization Reports sponsored by Xi’an
Association for Science and Technology.

Prof. Fang Yu took his personal learning and growth
experience as an entry point, and started his report from
the aspects that science is the future, talent is the focus, and
education is the foundation. He emphasized that under the
conditions of Al-enabled education, the concept of reshaping
education needs to be changed in that the realization of
education and the role of teachers and the evaluation of
education will be reshaped, and only by attaching importance
to education, basic science, and basic research can we better
carry out the new development concept, build a new pattern of
development, promote sustainable development, and realize
the great rejuvenation of the Chinese nation. At the same time,
he encouraged students to carry forward and practice the spirit
of scientists, to combine their personal ideals with the major

HRAA, DEET

needs of the country, to be pioneers in emerging and cross-
cutting fields, leaders in key scientific and technological fields,
to seize the commanding heights of the world’s scientific and
technological development, and to make greater contributions
to the realization of high-level scientific and technological self-
reliance and self-improvement.

Geng Zhanjun, secretary of XAST party group and
executive vice chairman, Wang Gang, member of Xi’an
Municipal Education Bureau party committee and deputy
director, Wang Xiaoling, full-time vice-chairwoman of China
Association for Promoting Democracy Xi’an Municipal
Committee, Jiang Yang, member of the party working
committee and deputy director of the management committee of
Xi'an National Civil Aerospace Industrial Base, and other XAST
and XNCAIB officials attended the event.

Apart from the main venue set up in Xi’an Aerospace City
No.1 High School, the event also set up branch venues in Xi’an
Aerospace City No.2 High School, Xi’an Aerospace City No.3
Junior High School, Xi’an Yannan Middle School, Xi’an Jinghe
New City No.2 School and Xi’an Lantian Industrial Park Senior
High School, and was broadcasted live on the Popular Science
Xi’an Douyin account, as well as publicized and promoted on
the WeChat public account and website platforms, with more
than 500,000 teachers and students participating in the event.
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Fang Yu attends Advanced Rare Metal Materials and Application Development
Forum and Technological Innovation Conference of Northwest Nonferrous
Metals Research Institute
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On March 17, 2025, Prof. Fang
Yu was invited to attend the opening
ceremoney of the Advanced Rare Metal
Materials and Application Development
Forum and the Technological Innovation
Conference of Northwest Nonferrous
Metals Research Institute held in Xi’an.

The forum was jointly held by the
Chinese Non-ferrous Metals Society,
the Chinese Materials Research Society
and the Northwest Non-ferrous Metals
Research Institute, inviting academicians
of Chinese Academy of Sciences and
Chinese Academy of Engineering,
experts and scientific and technological
workers from universities, institutes and
enterprises of the relevant industries to
participate in the academic exchange
on the development status and trend of
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basic research, process technology and
industrial application in the field of rare
metals.

Zhao Yide, secretary of the Shaanxi
Provincial Party Committee, met with
academician representatives attending the
event, and Shaanxi Province governor
Zhao Gang attended the meeting and
addressed the opening ceremony. Fang
Hongwei, member of the Standing
Committee of the Provincial Party
Committee and secretary of the Xi’an
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Municipal Party Committee, Wang
Haipeng, member of the Standing
Committee and secretary-general of
the Provincial Party Committee, Yang
Guanjun, vice chairman of the Shaanxi
Provincial CPPCC, Zhang Fucheng, vice
chairman of the Hebei Provincial CPPCC,
Xi’an Mayor Ye Niuping, Northwestern
Polytechnical University party secretary
Li Yanrong, and officials from relevant
departments of the province participated
in the event.
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Fang Yu presents work report at third plenary meeting of XSTA Ninth Committee
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On March 19, 2025, Prof. Fang
Yu, chairman of the Xi’an Science and
Technology Association presented a work
report at the third plenary meeting of the
XSTA’s Ninth Committee held in Xi’an
on behalf of its Standing Committee,
in which he summarized and reviewed
XSTA’s work in 2024, analyzed the
current situation and existing problems,
and planned and arranged the key work in
2025.

XSTA Party Group secretary,
executive vice chairman Geng Zhanjun
presided over the meeting. Members of

the XSTA Ninth Committee, the director
general and secretary general of the
municipal association, the university
science and technology associations,
the heads of enterprises science and
technology associations, district
and county science and technology
associations, and XSTA departments and
units attended the meeting.

Before the plenary meeting, Fang
Yu also presided over the second meeting
of the Standing Committee of the Ninth
Session of XSTA’s Ninth Committee,
which reviewed and passed the Report
on the Work of the Second Standing
Committee of the Ninth Committee
of the Xi’an Science and Technology
Association.
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Peng Haonan presents Al class for Northwest Institute of Nuclear Technology
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On March 20, 2025, Prof. Peng
Haonan of the Institute of New Concept
Sensors and Molecular Materials was
invited to the Northwest Institute of
Nuclear Technology to give a presentation
titled “Artificial Intelligence Enabling
Scientific Research Innovation” for its
Artificial Intelligence Study Class.

Prof. Peng argued that Al is driving
the paradigm change of scientific research,
and the intelligent data center can improve
the efficiency of data analysis, optimize
research decision-making, and open up

the dimension of innovation through
generative Al. He also shared his team’s
initiatives and results in the construction
of Al research platforms, and put forward
the four guidelines of “Trustworthy Al
Research”, emphasizing the importance of
data security and ethics.

Prof. Peng exchanged views on
Al issues with the researchers of the
class and suggested that they build a
dual-competency model of “specialty +
algorithm”. NWINT has expressed its
intent to strengthen cooperation with
INCSMM to accelerate the intelligent
transformation of research.
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Fang Yu’s article on Al, science education and talent cultivation published in
“Science Education for Primary and Secondary Schools”
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Recently, Prof. Fang Yu’s article
“The Era of Artificial Intelligence:
Science Education and Talent Cultivation
from the Importance of Basic Research”
was published in the special issue of
“Science Education and Talent Cultivation
in the Age of Artificial Intelligence” in
the Science Education for Primary and
Secondary Schools, No. 2, 2025.

The article is divided into four parts:
First, it points out that human civilization
is facing major challenges, and new
technologies such as artificial intelligence
have become a key force to cope with the
crisis. In the face of the fourth Industrial
revolution, the paradigms of scientific
research and education need to be
changed to meet the new needs. The third
part focuses on the strengthening of basic



research and basic discipline personnel
training is the foundation of national
strength and national rejuvenation; Finally,
it highlights the importance of science
education in primary and secondary
schools in cultivating innovative talents,
and appeals to all sectors of society to pay
attention to the role of basic research.

The purpose of this special issue
is to explore how artificial intelligence
can empower science education, tap
the potential of artificial intelligence
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in cultivating students’ innovative
thinking and practical ability, and
provide ideas and methods for training
innovative talents to adapt to future social
development. The special issue presents
the thinking of three academicians Yang
Yuliang, Fang Yu, and Xu Zongben, while
researchers from Peking University, the
National Astronomical Observatories
of the Chinese Academy of Sciences
and practitioners from primary and
secondary schools such as the affiliated
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high school of Renmin University of
China shared the theoretical research
and practical exploration of Al enabling
science education, in an effort to jointly
promote the innovative development of
science education in the era of artificial
intelligence.

WeChat Article Link:
https://mp.weixin.qq.com/s/
S6TTdPnrFDuDT_xdEn3RVQ
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Miniaturized Separation-Sensing Tandem Enabled by
Fluorescent Monoliths

Jie Wang, Ruijuan Wen, Jinglin Kong, Jing Liu, Zhongshan Liu B4 Yu Fang =«

First published: 14 March 2025 | https://doi.org/10.1002/anie.202502020
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Jie Wang, Ruijuan Wen, Jinglin Kong, Jing Liu, Zhongshan Liu, and Yu Fang. Angew. Chem. Int. Ed. 2025, ¢202502020. DOI: 10.1002/anie.202502020
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Figure 1. a) Illustration for fluorescent sensor. b) Existing strategies used for discriminative
sensing. ¢) Miniaturized separation-sensing platform.
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Figure 2. Synthesis and photophysical property of fluorescent monoliths.
a) Chemical structures. b) Diffuse reflectance UV-vis absorption spectra.
¢) Tauc plots. d and e) Mott-Schottky plots at 298 Hz. f) Distribution of
valence band and conduction band. g) Fluorescence emission spectra. h

and i) Fluorescence lifetime analysis. j) Quantum yield.
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Figure 3. a) SEM images of E-FA-12C fluorescent column. b) Photos
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Fluorescent sensor with high sensitivity has been adapted
into portable devices for environment analysis, meat freshness
assessment, illicit drug, warfare agent and explosive detections.
However, it often encounters performance degradation due to
interferents in real scenarios. With increasing requirements for
mixture sensing, two strategies, exemplified by the principal
component analysis (PCA) and sensing array, have been
developed for rapid qualitative analysis. Both methods are
highly dependent on the raw data, which are susceptible to
sample diversity and environmental factors (e.g., humidity,
interferent). Indeed, the sensing array and PCA methods are
difficult for quantitative analysis. To date, discriminative
sensing for mixture by either fluorescent sensor or other sensors
remains a challenge. This issue is attributed to the absence of a
separation unit prior to the sensor. we assume that incorporating
the separation unit with sensors may provide a new platform
for mixture sensing (Figure 1).

Here, we utilize dynamic covalent chemistry to produce
a new sensing medium, named porous fluorescent monolith
(Figure 2), which can separate mixture and meanwhile
be integrated into a sensor for discriminative detection.
Fluorescent monoliths are prepared by using 4,4',4”,4"-(ethene-
1,1,2,2-tetrayl)tetrabenzaldehyde (ETBA) and diamines as
monomers. Their porosity and photophysical property can
be modulated by the diamine linkers including fatty amines,
aromatic amines and hydrazine hydrate. Considering that the
separation and sensing will benefit from good mass transfer,
we constructed a through-porous structure in fluorescent

= A March, 2025 | 11
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monoliths by adjusting binary solvent
ratios. To achieve a separation-sensing
tandem platform, we prepared fluorescent
monoliths in capillary column through in
situ polymerization of monomers (Figure
3a).

Taking advantage of separation
and sensing capacities of the fluorescent
monolith, we set up a miniature
separation-sensing platform (Figure 3d)
with negligible dead volume, and realize
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quantitative analysis for trace water in
methanol, a sarin simulant, perfluoroalkyl
compounds and metal ions. The
separation-sensing platform furthermore
demonstrates baseline separation for
benzene, toluene, ethylbenzene and
xylene, with limit of detections of 86, 54,
19 and 58 ng, respectively (Figure 4) .

To our knowledge, this is the first
time that a fluorescent monolith is used
to realize a separation-sensing tandem.

We anticipate our findings will provide a
promising strategy for producing portable
devices with the on-site discriminative
sensing ability for real samples.

First Author: Wang jie, doctoral candidate, Shaanxi
Normal University

Correspondence Authors: Prof. Fang Yu, Prof. Liu
Zhongshan, Shaanxi Normal University
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Photothermal materials have
attracted significant attention due to their
broad applications in energy conversion,
biomedical fields, environmental
remediation, and beyond. As a typical
photothermal material, gold nanorods
(GNRs) possess unique localized surface
plasmon resonance properties, enabling
efficient conversion of light energy
into heat, making them a focal point
in photothermal research. However,
the photothermal performance of
conventional GNRs is constrained by their
light absorption efficiency and dispersion
stability, making it difficult to meet the
growing demand for highly efficient and
stable photothermal materials. Therefore,
how to further enhance the photothermal
performance of GNRs through
rational material design and functional
modification has become an important
research direction.

Organic dyes, with their diverse
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Figure 3. Photothermally induced surface patterning of NaCl crystals.

types and tunable photophysical
properties, can be precisely designed
at the molecular level to enhance non-
radiative transitions in the excited state,
thereby achieving efficient photothermal
conversion. However, organic
materials often face challenges such as
photobleaching, especially in solid-state
applications. This study reports a simple
and effective method to construct organic-
inorganic hybrid photothermal materials
with both high photothermal conversion
efficiency and excellent stability by
modifying specially designed organic
photothermal molecules onto the surface
of GNRs.

Under 638 nm laser irradiation,
the surface temperature of the modified
GNR-doped film increased by up to
111°C, twice that of the unmodified GNR-
doped film under the same conditions.
By adjusting the doping concentration or
laser power, the surface temperature of the
film could be precisely controlled between
31°C and 116°C. Additionally, the
study found that films doped solely with
organic molecules exhibited significant
photobleaching after just one illumination
cycle, whereas the modified GNR-doped
films demonstrated superior stability
and reusability, maintaining excellent
photothermal conversion performance
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even after 10 cycles.

To understand the outstanding
photothermal conversion performance
of the modified GNRs, we employed
density functional theory (DFT) to
calculate the excited-state conformation
and frontier molecular orbitals of the
designed molecules. The results revealed
strong intramolecular charge transfer
and an extremely low radiative transition
probability in the designed molecules.
Therefore, we concluded that the
exceptional photothermal performance

of the modified GNRs arises from the
synergistic effect of plasmonic heating
and non-radiative relaxation.

Leveraging the high photothermal
conversion efficiency, outstanding
stability, and reusability of the modified
GNR-doped films, we successfully utilized
them as energy converters to achieve
controllable photothermal-induced
crystallization and surface patterning
of various mineral salts (NaCl, CaCO,,
BaCO,, and SrCO;). This research not
only provides a novel technical pathway

1000 1250 1500 1750 2000

Raman shift (cm™)

for the design and fabrication of high-
performance photothermal materials but
also expands their potential applications in
energy conversion, micro/nano fabrication,
and crystallization control.

First Author: Yan Xudong, master’s student, Shaanxi
Normal University

Correspondence Author: A/Prof. Miao Rong,
Shaanxi Normal University
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Phototheranostics has been
evoked as an emerging and promising
approach toward cancer therapy because
of the advantages such as minimal
invasiveness, spatiotemporal accuracy,
and precise controllability. The non-

destructive photodynamic (PDT) and
photothermal (PTT) therapies depend
on photosensitizers that produce heat or
reactive oxygen species when irradiated
to destroy cancer cells. Compared to
one-photon absorbing photosensitizers,
two-photon exciting materials in the
significant near-infrared (NIR) biological
spectral window (650 ~ 1450 nm) show
distinct advantages of deeper tissue
penetration, minimal light loss, and
improved phototheranostic properties.
Two-photon absorption (2PA) enables
the excitation of photosensitizers by
longer spectral region with lower energy
and allows higher spatial resolution
via quadratic dependence of the 2PA
rate on the incident laser light intensity.
Searching for photosensitizers possessing
large 2PA cross section (62PA), together

with exceptional photostability, good
biocompatibility, and high therapeutic
efficacy remains a significant challenge
in material science and biomedicine. The
metallaaromatic chemistry has recently
evoked considerable attention due to their
Mobius and adaptive aromaticity, diverse
reactivity, excellent thermodynamic
stability, and outstanding nonlinear
optical performances. Understanding
their excited-state dynamics is crucial
for manipulating their photophysical
properties and developing related
optoelectronic and phototheranostics
materials.

Herein, we compared the linear
photophysical behaviors and 2PA
properties of dipole SPC and quadrupole
DPC chromophores. The excited-
state dynamics of quadrupole double-
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phenanthroline-carbolong DPC were
focused and elucidated properly. Its
significant 2PA properties within the
spectral range of 750 ~ 1100 nm were
investigated using the open-aperture
Z-scan instrument. Of particular interest
on the excited-state photophysical
dynamics, nonradiative relaxations
and the intramolecular charge transfer
(ICT) in DPC were comprehensively
investigated. Ultrafast transient absorption
spectra clearly unveiled the excited-state
dynamics of DPC, including the originally
occupied Franck—Condon state, rapid
ICT, and ISC processes to the T1 state.
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The long T1 state lifetime was evident
from the stable excited-state absorption.
Interestingly, the singlet oxygen
generation from DPC was endowed
when irradiated at one-photon excitation
wavelength of 638 nm and femtosecond
770 nm if considering the strong 2PA
capability and large 62PA values. In
addition, DPC showed a photothermal
conversion efficiency of up to 36.8%
under the excitation NIR-wavelength of
638 nm.

More importantly, inspired by the
efficient singlet oxygen generation and
reliable photothermal conversion, the

excellent phototherapeutic functions of
DPC were also investigated using the
mouse breast cancer cells (4T1) model.
The “three-in-one” phototherapeutic effect
of the NIR-wavelength 2PA excitation,
photodynamic therapy, and photothermal
therapy in the potential photosensitizer
DPC was illustrated experimentally and
theoretically.
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Shaanxi Normal University
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Crystallization-Induced Emission Enhancement or Quenching?
Elucidating the Mechanism behind Using Single-Molecule-Based

Versatile Crystals

Yutong Shang, Yalei Ma, Qiangbazhuoma, Baimaquzhen, Liping Ding, Jing Liu, Shiwei Yin, Rong Miao,*

and Yu Fang
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Figure 1. Molecular structures of Ph-MP and Ph-HP, as well as their fluorescence images in solution, powder

and crystals.
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Figure 2. (a) Images of Ph-HP and Ph-MP under UV light and sunlight. (b) Fluorescence emission spectra of

Ph-HP and Ph-MP in solid state.

Fluorescent molecular materials
play an indispensable role in sensors,
bioimaging and optoelectronic devices
because of their excellent photoelectric
properties and tunable structural
characteristics. However, most dyes lose
their fluorescence and exhibit degraded
or even quenched emission in solid state,
owing to the strong exciton coupling as
a result of intermolecular interactions.
Unlike fluorescence in solution state,
mature theories are lacked in solid
state due to the complex influences
of molecular structure, molecular
conformation, molecular stacking as well
as noncovalent interactions, and needs
to be systematically studied from the
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dimension.

Twisted intramolecular charge
transfer (TICT) fluorophores are dyes
that show drastic conformational
change in excited state during the
charge transfer process. The excited
compound transforms from a quasi-
planar conformation to an almost
perpendicular conformation through bond
rotation, accompanied by fluorescence
decrease. The rotation not only affects
the intramolecular charge transfer
(ICT), but also influences the molecular
conformation as well as stacking model
in aggregated state. In this work, two
TICT fluorophores (Ph-HP and Ph-MP)
composed of dimethyl terephthalate and

pyrrole/N-methylpyrrole are designed
to elucidate the fluorescence mechanism
in organic crystalline materials. Based
on the unique luminescent properties of
TICT fluorophores, this study designed
and synthesized two pyrrole derivative-
modified single benzene ring TICT
fluorophores (Ph-HP and Ph-MP).
Through systematic investigation of
their photophysical properties in solution
state and solid states (including powders
and crystals), the physicochemical
mechanisms underlying crystallization-
induced fluorescence enhancement or
quenching were revealed.

Both Ph-HP and Ph-MP exhibit
bright fluorescence in toluene solution, yet
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Figure 3. (a) Molecular conformation in the single crystals of Ph-HP and Ph-MP. (b) Molecular electrostatic potential surface and (c) Frontier molecular orbitals of

Ph-HP and Ph-MP with different conformations.

demonstrate extremely weak fluorescence
in their powder states. Interestingly,
these two compounds can each form
two types of crystals with strikingly
distinct fluorescence: one type of crystal
exhibits bright fluorescence (Q.Y. >
0.4), while the other shows extremely
weak fluorescence (Q.Y. < 0.07). By
combining single-crystal analysis
results and theoretical calculations, we
systematically investigated the effects
of molecular conformation, packing
arrangements, and intermolecular
interactions on crystal fluorescence.
The results revealed that although these
two molecules are homologues with

similar luminescence behaviors, their
fluorescence enhancement or quenching in
the crystalline state is governed by entirely
distinct mechanisms. For Ph-HP, crystal
fluorescence is predominantly determined
by =n-m stacking. Crystals with weaker
n-7 interactions exhibit fluorescence
enhancement compared to the solution
state, while those with stronger n-n
interactions show fluorescence quenching.
In contrast, the luminescence properties of
Ph-MP crystals depend on molecular TICT
propensity. Crystals formed by molecules
with weak TICT propensity exhibit
fluorescence enhancement, whereas those
with strong TICT propensity demonstrate

fluorescence quenching. This study
uncovers two distinct mechanisms through
which crystallization processes influence
fluorescence properties, providing
valuable insights for the design and
development of novel high-performance
luminescent materials.

First Author: Shang Yutong, master’s student,
Shaanxi Normal University

Correspondence Author: A/Prof. Miao Rong,
Shaanxi Normal University
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Chiral Competition Reflected by Circularly Polarized
Luminescence Signal Inversion in Supramolecular
Assembly of Pyrene-Amino Acid Derivatives and y-

Cyclodextrin

Yijun Zhang, Yihuan Sun, Huajing Li, Huanhuan Dong, Min Dou, Ting Li, Jing Liu B4, Jian Kong,

Prof. Yuangang Li 3

First published: 10 March 2025 | https://doi.org/10.1002/chem.202500804
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J. 2025, 202500804, DOI: org/10.1002/chem.202500804
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Figure 1. The schematic diagram of the binding of different pyrene derivatives to y-CD molecules to regulate

the supramolecular chirality.
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Chirality refers to the property that
an object cannot coincide with its mirror
image in space, which is a fundamental
characteristic of living matter and nature.
All known life forms are homochiral, with
DNA and RNA composed of D-sugars and
proteins made from L-amino acids. The
reason for homochirality in evolution may
lie in the preferential selection of specific
chiral molecular properties during the
origin and evolution of life. Accordingly,
studying the chiral competition
phenomenon in multiple component
system is crucial for understanding the
homochirality in nature.

In this study, the chiral competitive
effect between carbohydrates and amino
acids through the host-guest complex
formation was investigated by employing
amino acid modified pyrene derivatives
and naturally occurring y-cyclodextrin
(y-CD) as chiral sources, the circularly
polarized luminance (CPL) as indicator.
Supramolecular complexes of achiral
1-pyrenebutyric acid and L-amino acid-
pyrene derivatives with y-CD exhibited
positive CPL signals, with chirality
derived from y-CD’s stereochirality.
In contrast, supramolecular complexes
formed by D-amino acid-pyrene
derivatives with y-CD showed a negative
CPL signal, reflecting chiral competition
between D-amino acids and D-glucose in
v-CD.
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Figure 3. The binding of different pyrene derivatives to y-CD molecules to regulate the CPL properties.

Fluorescence spectroscopy and ITC
measurements show that the chiral pyrene
derivatives bind strongly to y-CD ina 2: 2
ratio, with the pyrene moiety encapsulated
in the cavities of two y-CD molecules in
a dimeric form (Figure 1). Mechanism
exploration showed that the depth of
insertion and stacking arrangement of the
guest molecules within the y-CD cavity
played an essential role for the CPL
inversion. Interestingly, chiral competition
only occurred between D-amino acids
and D-carbohydrates, while cooperation
was observed between L-amino acids and
D-carbohydrates, which were consistent
with the natural chirality bias. This work

not only advances our understanding
of chiral competition and cooperation
in multicomponent systems but also
provides an inspiring starting point for
exploring chirality regulation in chiral
multicomponent systems, with potential
applications in molecular recognition,
sensing and other fields.

First Author: Zhang Yijun, master’s student, Xi’an
University of Science and Technology
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Interfacially Assembled Fluorescent Nanofilm for Ultra-
Sensitive Formic Acid Detection via Hydrogen Bonding Affinity

and Recognition

Linxuan Huang. Xinxiang Gao, Xinyac Mao, Ishfag Ullah, Zhijie Zhou, Ejaz Hussain B Yinghui Xiao,

Haonan Peng &4 Yu Fang
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Linxuan Huang, Xinxiang Gao, Xinyao Mao, Ishfaq Ullah, Zhijie Zhou, Ejaz Hussain,* Yinghui Xiao, Haonan Peng,* and Yu Fang. Macromol. Rapid.

Commun. 2025. DOI: 10.1002/marc.202401048
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Formic acid (FA) is widely used
in the chemical industry but also has
significant impacts on air pollution,
global acidification, and environmental
degradation. Due to its corrosiveness
and potential health hazards, including
respiratory issues and skin burns, sensitive
and real-time FA detection technologies
are needed to allow for timely mitigation
measures and ensure compliance
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Figure 1. Illustration of the chemical structures of the precursor and linker, the process of polymer nanofilm

fabrication, integration into a functional formic acid detection system, and its fluorescence quenching behavior

in response to formic acid.

(a)on Air

Formic acid
1000 s

Response (0.3 s ey
(b)ou ponse (O Sery (32 5) (C) ood e Response time (0.3 5)
= —— S5
T = j 5
< S-02
>-02 = i
7] 5 |
5 §-04 l
I £-04 z
@ ' § =1
2 £-06 \
s
‘ g-o.s § \
| & 08 \
-08 \
=1,
0 5 10 15 20 25 30 35 40 45 50 55 355 18045 50 e
Time (s) Time (s)
0.0% e
(e) = (f)=
ssoom / v % - B
2 ;;/:‘ mh
-200% = il
- 5% |
somn = - Il
1o ssom 07 Bt —— Formic acid - Anhydrous ether
o -40.0% el g —— Acetic acid Acetonitrile
= e £ Methanol  — Toluene
= E o 1% DCM — Triethylamine
60.0% 20 5 pom 2 Ethanol  — THF
) & 20% n-Hexane DMF
4o % —TCM Ethyl acetate
80.0% { oo & Benzene Alr

0 2

Timé (h) °

8

B 2. A BB RR AT ST : a) AR AR 35 v 2 04 T S0k b) v i M SR TE] o) v i A RTT B ) SRALF AL €

v i A Ao £) B Bk H

(Nex=440F Nem =620 nm ) .

Figure 2. Sensor performance studies: a) Reproducibility of the sensor response. b) Recovery and response
time. ¢) Expanded graph of response time. d) Photochemical stability e) sensitivity and, f) selectivity of
fluorescent nanofilm. (Aex = 440 nm, and Aem = 620 nm).

with relevant regulations. Film-based
fluorescent sensors are considered an
important technology for detecting volatile
organic compounds (VOCs), offering
high sensitivity, intuitive visual signal
output, and the potential for real-time on-
site monitoring. Among them, organic
molecule-based fluorescent sensors are
particularly notable due to their structural
versatility, tunable optical properties, and
ease of functionalization to selectively
detect specific analytes. In this work,
a polymer nanofilm was synthesized
through the dynamic condensation of a
hydroxyl-modified tetraphenylethylene
derivative with 4,4'-diaminodiphenyl ether
at the air-liquid interface. The resulting
nanofilm exhibits excellent luminescent

properties, flexibility, and tunable surface
morphology. Its bright fluorescence
is primarily attributed to aggregation-
induced emission (AIE) properties and
the rich hydrogen bonding network within
the film structure. The sensor fabricated
from this nanofilm achieves an ultra-low
detection limit of 550 ppt for formic acid
vapor, a rapid response time of 0.3 s, and
excellent reversibility. It also demonstrates
higher selectivity for formic acid over
other VOCs, making it ideal for real-time
monitoring. Additionally, the nanofilm's
multimodal sensing capabilities, including
responses to HC1 and NH3, highlight its
potential for diverse environmental and
industrial applications.

The mechanism of formic acid

sensing by the fluorescent nanofilm
was investigated using techniques such
as NMR and fluorescence lifetime
measurements. Formic acid molecules
interact with the imine bonds in the
nanofilm, forming weak hydrogen
bonds that disrupt the hydrogen bonding
network. This interaction alters the
electronic environment of the imine
groups, blocks proton donors (—OH), and
promotes non-radiative decay pathways,
leading to fluorescence quenching.

First Authors: Huang Linxuan and Gao Xinxiang,
master’s students, Shaanxi Normal University
Correspondence Authors: Prof. Peng Haonan and
Dr. Ejaz Hussain, Shaanxi Normal University
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Researcher Feng Liang of CAS Dalian Institute of Chemical Physics
invited to give a report
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On March 21, 2025, Feng Liang, a researcher from Dalian
Institute of Chemical Physics, Chinese Academy of Sciences,
was invited to visit the Institute of New Concept Sensors and
Molecular Materials, and gave a report titled “Research and
Application of Film-based Chemical Sensors”.

Feng Liang’s team has been committed to the surface and
interface regulation of sensor sensitive films and the efficient
capture of analytes molecules, and has conducted in-depth
research in the rapid detection of paper-based sensors and
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some of them have achieved industrial applications. The report
focuses on the rapid, trace and portable detection strategies of
photochemical colorimetry and fluorescence sensor arrays for
various toxic and harmful substances and pesticide residues, the
construction of the characteristic “fingerprint” of analytes based
on the interactive response signals of analytes, and the use of
mathematical statistics analysis and big data intelligent operation
to improve the comprehensive performance of optical sensors. In
addition, the report also describes the team’s research progress in
the field of new miniaturized, portable optical sensors.

The report was moderated by Prof. Ding Liping, and
attended by more than 50 people, including teachers and students
of the Institute, who discussed with Feng Liang in issues of the
research and application of film-based chemical sensors.
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China Chlorine Dioxide Association chairman Huang Zhiming received
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On the afternoon of March 28, 2025, Huang Zhiming,
chairman of China Chlorine Dioxide Society, visited the Institute
of New Concept Sensors and Molecular Materials and had a
discussion with Prof. Fang Yu and his team members.

INCSMM vice dean Prof. Ding Liping first introduced the
basic situation and development concept of the Institute to Mr.
Huang, and accompanied the guests to visit the exhibition room
together with Prof. Peng Junxia.

In the ensuing discussion, Ms Wang Pei, a full-time research
assistant of the Institute, presented a report titled “‘“Membrane’

controlled-release disinfection and bacteriological purification
products”. Subsequently, the two sides exchanged views on the
status quo of chlorine dioxide disinfection products at home
and abroad, and Mr. Huang highly appreciated and recognized
INCSMM’s key technologies of chlorine dioxide controlled-
release disinfection.

INCSMM Liaison and Administrative Office director
Yang Xiaogang and secretary Zuo Zhenan participated in the
discussion.

On the morning of the same day, Prof. Fang Yu and
Mr. Huang Zhiming went to Lintong District to visit Xi’an
Yilitaipu Beverage Co., Ltd., surveying its production area and
communicating with its management on the bacteria elimination
in the production and transportation of dairy products. Lintong
District Science and Technology Association chairman Niu
Zhifeng accompanied the visit.
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Remembering Prof. Shi Qizhen: A Sage, A Beacon
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Last Friday afternoon, I was in the
middle of a busy day when I suddenly
received a phone call from Mr. Wang Yao
Yu and learned that Prof. Shi Qizhen had
left us. This news hit me like a hammer,
leaving me deeply shocked and saddened.
Just a short time ago, I had asked about
Prof. Shi’s health many times in my
conversations with Yaoyu and dean Luan
Xinjun. They told me that Prof. Shi was
only having some difficulty with his legs
and feet, and that his health was not in
any serious condition. At that time, I also
discussed with Yaoyu about scheduling
a suitable time to visit Prof. Shi and his
wife, Mrs. Zeng, in Shenzhen. However,
as fate would have it, Prof. Shi suddenly
passed away, leaving us with eternal
regrets.

I recalled that in April 2012, the
Chemistry Department of Northwestern
University held a grand commemorative
event to celebrate the 55th anniversary
of Prof. Shi Qizhen’s teaching career. |
was honored to be invited to participate
in the event, and after the event, I wrote a
short article titled “If he were a general”,
which recalled my acquaintance with
Prof. Shi and my interactions with him



after I returned to China from studying
abroad. That article not only recorded the
profound influence of Prof. Shi on me,
but also expressed my endless respect
and gratitude to him. Now that Prof. Shi
has passed away, my heart is filled with
endless memories. Here, I would like to
add some contents on the basis of the short
article written more than ten years ago, in
order to express my deep remembrance of
Prof. Shi.

As the first national teaching master,
Prof. Shi Qizhen not only made profound
academic attainments, but also set an
example in talent cultivation, education
and teaching reform and teaching materials
construction. Especially in his later years,
Prof. Shi devoted more energy to teaching
reform and textbook construction. The
reconstruction of the textbook system
of inorganic and analytical chemistry
proposed and practiced by Prof. Shi not
only has a profound internal logic and
thorough top-level design, but also has a
solid practical arrangement. This system
truly reflects the farsightedness and
precise and pragmatic strategic thinking
of a great scholar in the field of teaching
reform and textbook construction, which
is worthy of in-depth study and learning
by younger generations.

What is most admirable about Prof.
Shi is his unique quality of never being
rigid in his thinking and being unusually
sensitive to new things. In my many
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years of management, I have come into
contact with many university teachers,
most of whom, especially the elderly
professors, often refuse to get in touch
with new things, learn new technologies
and master new abilities on the grounds
of age. However, Prof. Shi has always
maintained his desire for knowledge and
pursuit of innovation. He not only kept
learning himself, but also encouraged his
students and colleagues to explore and
dare to innovate. It is this spirit that makes
him always at the forefront in the field of
education and research.

In today’s innovation-driven
development era, the modernization
of the Chinese nation is at a critical
juncture. Innovation has become the core
driving force of national development,
while school education shoulders the
important task of cultivating talents with
innovative thinking and ability. Against
this background, Prof. Shi’s quality
of innovative thinking is particularly
important. He is not only an outstanding
scholar, but also a forward-thinking
educator. His educational philosophy
and practice provide us with valuable
experience and inspiration.

Prof. Shi’s departure made me feel
a deep sense of loss, as if a bright light
guiding the way forward had suddenly
gone out. His departure is not only a great
loss to the educational and academic
circles, but also an unfillable void in the

hearts of people like me who had been
deeply influenced by him. Whenever
I think of him, his gentle smile, wise
words, and his unfailing care for his
students, juniors, and colleagues always
come to my mind. I think the best way to
remember Prof. Shi is to be like him, to
work on the ground, to train every student
with your heart and to push every progress
with action to promote every progress.
Prof. Shi’s life is the best interpretation
of the saying “Teachers should teach and
solve problems”. His passing away makes
me realize even more my responsibility as
a teacher.

Prof. Shi’s passing is a great loss
to our educational community, especially
the chemistry community. However, his
spirit and ideas will inspire us forever. Let
us honor Prof. Shi’s memory with hard
work, carry on his legacy, and console
his soul in heaven with outstanding work
performance.

There is no pain in heaven, and may
Prof. Shi have a good journey. We will
always miss him and remember his great
contributions to education, academia and
society. His spirit, like an indestructible
starlight, will continue to illuminate our
path ahead.

March 23, 2025
At Chang’an Campus of Shaanxi
Normal University
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A few days agp, Mr. Wang Yaoyu
of Northwestern University called me
and said that they wanted to publish
a commemorative book for Prof. Shi
Qizhen, and hoped that I could write a
few words to celebrate Prof. Shi’s 55th
anniversary of teaching career.

As early as the mid-1980s, 1 had
the honor of witnessing Prof. Shi’s
elegance and appreciating his knowledge.
I remember that it was in an ordinary
classroom in the Chemistry Building
on the old campus of Northwestern
University, where Prof. Basolo, a world-
famous inorganic chemist at Northwestern
University, was invited to give a lecture,
accompanied by Prof. Shi, who also
acted as an interpreter. I arrived early at
the news and listened to that impressive
lecture, which influenced me for decades.
It was that report that let me know that
Lanzhou University has that kind of a
professor, with profound learning and
skillful English! In the second half of
1987, 1 was fortunate enough to go to
Lanzhou University for further study, and
began to have a better understanding of
Prof. Shi. Of course, I really knew and
understood Prof. Shi, and even became
a friend with him after 1998, when 1
returned to my alma mater, Shaanxi
Normal University, after studying and
working abroad for several years. At
that time, Prof. Shi had already been
transferred to Northwest University, and
his good friend Chinese Academy of
Sciences Academician Gao Shiyang had

also come to Xi’an and began to work
for the School of Chemistry of Shaanxi
Normal University. I was still young
and had just returned to China, so I was
not clear about the rules of the domestic
academic world, and Prof. Gao and his
wife, Prof. Xia Shuping, gave me a lot
of advice and help. In order to help me
integrate into the chemistry community
in the province as soon as possible, Prof.
Gao and Prof. Xia introduced me to their
mutual friend, Prof. Shi Qizhen, at the
very beginning of my return to China.
Since then, my interaction with Prof. Shi
has never been interrupted.

Although Prof. Shi and I are friends
through the years, but each interaction
is almost always my “request” from
him, which is his constant help in
updating my thinking and concept and
enhancing my cognitive level. Later I
realized that anyone who has had more
interactions with Prof. Shi has a deep
understanding that he is by no means
an ordinary professor who once held
important party and government positions
in universities. He is a thinker, observing
things and thinking more deeply and
comprehensively than the average person.
Also a wise, frank and humorous man,
Prof. Shi’s profound wisdom manifests
in an unassuming demeanor, while his
effortless ease in handling tasks reflects
a rare blend of insight and composure. In
terms of personal conduct, Prof. Shi is a
modest gentleman, and he treats people
with equality. No matter whether the other
party is a scholar or a student, an official
or a citizen, an elder or a young man, he
treats them with goodness and equality.
In addition to these, Prof. Shi is open-
minded and forward-looking, always has
a positive attitude, full of enthusiasm for
new things, learning new knowledge. As
long as you are a person with aspirations
and determination, you will surely enrich
your knowledge, draw nourishment and
grow in wisdom from the interaction with
him. I often think, people’s occupations
can be different, their responsibilities can
be different, but excellent people must



have some common excellent quality. For
example, an excellent person must be a
person with aspirations and determination;
an excellent person must be a person
who is good at learning and thinking; an
excellent person must also be a person
who thinks independently and does not
simply think like others.

Prof. Shi has all these
characteristics. I believe that even as a
general, Prof. Shi will always win battles.
Of course, Prof. Shi’s success could not
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have been achieved without the silent
dedication and support of his wife, Mrs.
Zeng Kexin, whose friendly, open-minded
and virtuous character also left a deep
impression on me. Here, I sincerely wish
her eternal youth.

Time flies, and before I knew it,
Prof. Shi was nearly eighty years old.
While sighing that life is like a dream,
time passing quickly like a white pony’s
shadow across a crevice, as crimson
cherries blush and emerald plantains
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sway, I really feel fortunate that I can
make a friend like Prof. Shi after I turned
forty, who keeps giving me help and
never requests anything from me. I think
that the academic cause of education and
chemistry in Shaanxi have also benefited
from having such an outstanding elder and
scholar. Let us all offer Prof. Shi our most
heartfelt wishes for a happy and healthy
life forever!

April 2012
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