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Fang Yu speaks at 6th National Training Course on
Textbook Construction and Management

202447 H31HESH2H,
HE MG BT 6 WIZH
R IR KRBT UNPE, DB 1
R R R DI BES AR S

o m i EeE . W, fheE L A&
Wrae . M. (R BHEORFE AR
P 2G5 N DR R BT AT G

IRty 280 A g,

From July 31 to August 2, 2024,
the Ministry of Education held the 6th
National Training Course on Textbook
Construction and Management in
Guiyang, Guizhou Province, and Prof.
Fang Yu was invited to deliver a report for

the participants.

About 280 people, including
the main writers of mathematics,
physics, chemistry, biology, geography,
information technology and general
technology textbooks and the responsible
editors of publishing units, participated in
the training.
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Wang Pei attends 2024 training course on Response Techniques for
Environmental Health Emergencies
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From August 6 to 8, 2024, Wang

Pei, a research assistant of the Institute
of New Concept Sensors and Molecular

Materials, and Zhang Xiaoli, general
manager of Shaanxi Zhongzao Licheng
Environmental Protection Technology
Co., Ltd. participated in the 2024
Training Course on Emergency Response
Techniques for Emergency Response
to Environmental Health Incidents
held by the Environmental Health
Branch of Chinese Preventive Medical
Association in Shenyang, bringing with
them the chlorine dioxide disinfection
and sterilization series products jointly
developed by the two parties.

During the course, Wang Pei learned
professional knowledge of emergency
preparedness for environmental health
emergencies, on-site
disposal, key points of
natural disaster hygiene
and disease prevention,
preventive disinfection
and disinfection
techniques for hygiene
protection of large-scale
events, and participated
in the national-level
continuing medical
education training
examination.

The POLIPOROUS" products are
based on the breathable and impermeable
patented membrane material developed
by the Institute to realize the controlled,
efficient and long-term release of
chlorine dioxide gas, which is a highly
effective sterilizing agent, providing
occupational safety protection for grass-
roots medical staff, and the precise and
scientific disinfection characteristics of
the products are in line with the concept
of green development of the global
ecological environment in the future,
which has gained wide attention from the
participating experts and scholars.
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Peng Lingya attends 15" National Conference on Theoretical and

202448 H6 HE 9 H, #ilid
1R IR 55 53 T M RHIE ST BE 22 7 2 I At
ST A R KET AT EA
SR 1S A E IS 5 kA
W, FHRRERI .

R 25 BLER B 2 B i 2
b ZE B2 I MROKFIER 325,
FMRK A2 B B AL 2A ST T
A>T 458 5 R} R S g
[ 7T

Computational Chemistry

From August 6" to 9, 2024
Dr. Peng Lingya of the Institute of
New Concept Sensors and Molecular
Materials participated in the 15th
National Conference of Theoretical and
Computational Chemistry of Chinese
Chemical Society and was awarded the
Best Poster Award.

The conference was co-sponsored
by the Theoretical Chemistry Committee
of the Chinese Chemical Society and
Jilin University, and co-organized by the
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Liu Jing presents at Liupan Mountain Forum 2024
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Best Poster Award
of
15"NCTCC
August 9, 2024,Changchun,China

sponsored by Chinese Journal of Chemical Physics

College of Chemistry, the Institute of
Theoretical Chemistry and the State Key
Laboratory of Supramolecular Structures
and Materials of Jilin University.
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regulation of luminous Properties”.

The forum, sponsored by the CPC Guyuan
Municipal Committee, Guyuan Municipal Government
and Ningxia Normal University, and hosted by

R, 7RO RS ERE SRS R, BTN et
HTREIAP RS QUK RIS BRT R S, s AT SRR

From August 10 to 13, 2024, Prof. Liu Jing of the Institute of New
Concept Sensors and Molecular Materials participated in the “Liupan
Mountain Forum 2024” held in Guyuan, Ningxia Autonomous Region,
and presented a report titled “Self-assembly of Platinum Complex (II) and

Ningxia Key Laboratory of Green Catalytic Materials and Technology,
aims to promote the innovative development of new energy materials and
nanomaterials, and strengthen the integration of Al and new materials.
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Fang Yu and Peng Haonan attend 20th Sensors and their Applications
Conference in Ireland
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From August 11 to 14, 2024, Prof.
Fang Yu and Prof. Peng Haonan of the
Institute of New Concept Sensors and
Molecular Materials attended the 20th
Sensors and their Application Conference
and the 5th International Conference of
Fibre Optic and Photonic Sensors for
Industrial and Safety Application held at
the University of Limerick, Ireland.

Fang Yu made an invited report titled

“Adlayer Structure Innovation and Film-
based Fluorescent Sensors”, detailing
the latest research progress of his group
in the field of Film-based fluorescent
sensors, which was highly praised by
the experts attending the meeting. Peng
Haonan presented an invited report titled
“Construction of fluorescent compounds
exhibiting strong luminescence and high
photochemical stability for VOC sensing”
at the parallel session.

The conference was sponsored
by the Institute of Measurement &
Control, and was supported by the China
Instrument and Control Society, the
Institute of Physics, the University of
Limerick in Ireland and the Fiber Optic
Sensor Branch of the Chinese Society of

st
o

‘ SENSORS & THElR APPLICATIONS

Optical Engineering.

As an important academic event
in the field of sensing technology, this
conference attracted many experts,
scholars and business people from around
the world to discuss the latest research
results and future development direction
of sensing technology.

During the conference, Fang Yu
and Peng Haonan conducted in-depth
exchanges with international counterparts
and discussed the future direction of
cooperation. In addition, Fang group’s
research results, especially the application
of film-based fluorescence sensing
technology and gas sensor diaphragm
materials, have also aroused strong
interest in the industry.

A August, 2024 | 05
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Bo Xin participates in preliminary of “WuChuangyuan” Int’l Photochemistry
and Green Manufacturing Technology Innovation Competition
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From August 14 to 17, 2024, Dr.
Bo Xin participated in the preliminary
competition of “WuChuangyuan”
International Photochemistry and Green

By “CENEREBHY

Manufacturing Technology Innovation
Competition held in Wuhan, and presented
a roadshow report titled “Green scaled
production of non-precious-metal catalyst
for efficient hydrogen evolution”.

The competition was organized
by Wuhan Science and Technology
Innovation Bureau, Wuhan Qingshan
District People’s
Government and
Central China
Normal University
and covers the fields
of photochemical
synthesis,
photochemical
pollution reduction
and carbon reduction,
photoelectromagnetic
functional materials,
photoresponsive
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synthetic biology, artificial intelligence
photochemistry, photochemical
green manufacturing technology,
electrochemical green manufacturing
technology, thermochemical green
manufacturing technology and other green
manufacturing technologies with high
maturity for industrialization.
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Fang Yu speaks to primary and secondary school teachers at National Science
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On August 20, 2024, Prof. Fang Yu presented the first
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and Secondary School Teacher Training (Xi’an Camp).

Fifty-two primary school science teachers from Shaanxi,
Anhui, Gansu, Ningxia and Xinjiang participated in the training,
which was sponsored by the Department of Teachers’ Work of the

06 | AA August, 2024

report on the topic of “Science Education and Talent Training
from the Perspective of the Importance of Basic research” at the
2024 “National Science Education Summer School” Primary

Ministry of Education and the Work Bureau of the Faculty of
Sciences of the Chinese Academy of Sciences, and co-organized
by Shaanxi Normal University and Xi’an Branch of the Chinese
Academy of Sciences.
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BT HEeRAEDBEVNES S FER=EE5ETE
BREARBIRILE
Fang Yu attends first Forum on High-quality Development of Organic Polymer
Materials in Western China
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On August 21, 2024, Prof. Fang Yu attended and spoke at the first
High-end Forum on High-quality Development of Organic Polymer
Materials Science and Engineering in Western China held in Xi’an.

At the strategic discussion session, Fang Yu said that with the
numerous universities and industries in Xi’an, it is urgent to establish and
further improve the cooperative development mechanism of polymer new
materials.

The forum, sponsored by Xi’an Jiaotong University and co-organized
by Shaanxi Yanchang Petroleum Northwest Rubber Co., Ltd., and Sinochem
Northwest Rubber and Plastics Research and Design Institute Co., Ltd., was

the first forum in the field of organic polymer materials
science and engineering in western China. More than
40 well-known experts and scholars in the field of
organic polymer materials science and engineering,
including 12 academicians of the Chinese Academy
of Sciences and Chinese Academy of Engineering,
attended the forum.
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Fang Yu speaks at Seminar on Energy Materials and Chemical Strategy

2024 4 8 J1 22 H, prMibe b MR AEVG L AT “REIRM RS
B T2, IR TR CHERRL S SRS 09 SR
MR xS

e, P b R TR A R R S R SR Y
AR R BB AR S A SRR o AR, TR R R AKT BB,
BT IK S K A AL IR IEHE o A5 ) KRB TAE & E 5870 F]
SERERL A ML DI AR R R AR i B2, SNk
AR, Yy SR A S A AR TR A 2 )

ORI RO “RAERREI, HET AR, B4y fy:
SMPGR PR TR AL R 0, A AN R e T 9 R SRR A e
BN T TR F IR EBE B R R 2

On August 22, 2024, Prof. Fang Yu attended the Seminar on Energy
Materials and Chemical Strategy held in Xi’an, and gave an invited report
titled “The Important Role of Basic Science and Basic Research”.

In the report, Fang Yu stressed the important role of basic research in
the development of national science and technology and the inevitability of

innovation-driven development in China. He said that China’s development
has entered a new stage, and innovation-driven development has become

RGBT E ST

Institute for Advanced Study in Princeton

juispaah i)

an inevitable choice. He called on scientific and
technological workers to fully realize the importance
of basic science and basic research to the country,
the nation and human society, to solve the real
problems at the source, and to contribute their own
strength to consolidate the foundation of scientific and
technological self-reliance.

Themed “Focus on new energy, Join hands for

A August, 2024 | 07
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the future” and co-sponsored by Shaanxi
Chemical Society and Xi’an University
of Technology, the seminar was attended

by state-level talents from well-known
universities and institutes inside and
outside the province and deans of

chemistry and materials schools of seven
universities in the province.
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INCSMM teams win awards at 2024 China Collegiate Mechanical Engineering
Innovation and Creativity Competition
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On August 24, 2024, two teams from
the Institute of New Concept Sensors
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and Molecular Materials won one second
prize and one third prize at the “2024
China Collegiate Mechanical Engineering
Innovation and Creativity Competition
‘Mingshi Cup’ Micro and Nano Sensing
Technology and Intelligent Application
Finals” held in Yantai HuangBohai New
Area.

Among them, the project “Interfacial
polymerized covalent organic frame film
for detection of ppm level humidity”
(Team students: Liu Xiangquan, Zhang
Chi, Xing Wenlong, Fu Yao; Instructors:
Liu Xiaoyan, Ma Jianfei) won the second
prize; The project “Controlled preparation
of surface enhanced Raman scattering

(P P S PSP P S PSP SPGB SIS P SPGB S S PSS P 555 P 5 .5 PG

substrate based on defact-free nanofilms”
(Team students: Zhai Binbin, Yan Zhen,
Zhao Tianyu, Li Hongtao, Sun Ruijie,
Instructors: Ding Liping, Ma Jianfei) won
the third prize.

In the competition, which
was themed “Connect the world
through sensing, create the future
with intelligence” and sponsored by
the Chinese Society of Mechanical
Engineering, 24 first prizes, 96 second
prizes, and 63 third prizes were awarded
to teams from 309 teams from 109
universities and institutes entering the
finals.

EmBE RS RSC Appl. Interfaces i [a]4 E &
Fang Yu joins Advisory Editorial Board of RSC Appl. Interfaces
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Recently, Prof. Fang Yu was invited
to join the Advisory Editorial Board of
the Royal Society of Chemistry’s RSC
Applied Interfaces.

RSC Applied Interfaces is a new
gold open access interdisciplinary journal,
focusing on cutting-edge research in

surface and interface applications.
According to the RSC WeChat
public account, Prof. Fang Yu is
dedicated to designing innovative sensing
fluorescence molecules and excited state
process regulation to develop film-based
fluorescence sensors. In addition, his
research also includes the development
of intelligent molecular materials with
diverse internal structures, and focuses
on the physical chemistry of the surfaces,
interfaces and adlayers of related systems.
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Bo Xin appointed Young Editorial Board Member of Carbon Neutralization
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Recently, Dr. Bo Xin was appointed as a Young Editorial Board
Member of the journal Carbon Neutralization for the period from August
2024 to August 2026.

Carbon Neutralization is an international interdisciplinary open
journal. Up to now, it has been published 100 high-quality papers in
3 volumes and 13 issues. As a sister journal of ESCI journal Carbon
Energy, it focuses on the future “Carbon Age” and the basic research and

Certificate of Appointment

This is presented to
Xin Bo

in recognition of the appointment as the Young
Editorial Board Member of Carbon Neutralization
during 2024.8-2026.8

Min Zhao Sfulet Chert

L) Carbon Neutralization Editor-in-Chief
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practical applications related to carbon utilization,
carbon emission reduction and clean energy for
interdisciplinary subjects such as materials, chemistry,
environment, physics and economics.
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Five INCSMM teachers funded by National Natural Science
Foundation of China
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Recently, the National Natural Science Foundation of
China announced the 2024 list of projects to be funded, and
five teachers from the Institute of New Concept Sensors and

Molecular Materials were funded.

Prof. Liu Jing, Prof. Xue Dongxu and Assoc. Researcher
Liu Xiaoyan have been granted general projects with a funding
of CNY 500,000 yuan each; Assoc. Researcher Bo Xin and Dr.
Peng Lingya have been granted youth projects with a funding of
CNY 300,000 yuan respectively.

PI Project Name

Study on circular polarization luminescence
asymmetry, luminescence efficiency and thermal

Liu Jing quenching resistance of chiral materials improved
through entropy-driven self-assembly
Formation mechanism of highly connected
Xue Dongxu | trielemental MOF and regulation of methane storage

performance
Mechanism study of endocytosis and liquid-liquid
interface self-assembly behavior of soft matter

Liu Xiaoyan
nanoparticles
Gel limiting effect in controllable and scale-up

Bo Xin preparation of heterogeneous electrolytic water
hydrogen evolution catalysts
. Theoretical study of non-adiabatic process in
Peng Lingya Y P

photocatalytic reactions of organocupric complexes
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INCSMM 2024 Mid-year Report and Summary Meeting held
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On August 30,
2024, the Institute of New
Concept Sensors and
Molecular Materials held
the 2024 Mid-year Report
and Summary Meeting in
the lecture hall. About 30
research faculty members,
full-time research assistants,
administrative staff members
and postgraduate students
of the Institute attended the
meeting, which was chaired
by vice dean Prof. Ding

J\HKEIE Events in August
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A. RSN GEAE 92k T b 5% ik
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Liping.

Fifteen research faculty members and five research assistants presented the summaries of their
work, progress they made during the spring semester of 2024 and their plans for the following fall
semester respectively.

In his concluding speech, Prof. Fang Yu encouraged everyone to work together to make greater
achievements in the upcoming semester.
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pubs.acs.org/ac

Single-Probe-Based Sensor Array for Fingerprint Recognition of
Trivalent Metal lons and Application in Water Identification

Zhen Yan, Rongrong Zhang, Min Qiao, Miao Ma, Taihong Liu,* Liping Ding,* and Yu Fang

Cite This: Anal. Chem. 2024, 96, 13801-13

810
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Zhen Yan, Rongrong Zhang, Min Qiao, Miao Ma, Taihong Liu,* Liping Ding,* and Yu Fang. Anal. Chem. 2024, 96, 13801-13810 DOI: 10.1021/acs.

analchem.4c01287
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Trace determination and toxicity

evaluation of heavy metal ions have
been extensively considered in the fields
of water quality monitoring, medical



(a) TPE molecule in the free and aggregate states (b) Stimulus switch of rhodamine spirolactams
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Figure 1. (a) Non-fluorescent TPE in free states but strongly emissive in

aggregates due to RIR. (b) Stimulus switch of rhodamine spirolactam unit
from the non-fluorescent closed-ring form to fluorescent open-ring form.
(c) Representative scheme of the single-probe-based two-element sensor

array for discriminating M*" analytes.

[ Tl Ve BT G Thg 1}

9 ;_s % 4 Suspicious
10) —=—NS1-1 05 1 6 ‘mineral water
' NS1-2 is % .
\\ P g | # puied S
UK Jood g ol
8 S =~ 3 8" :
AN = )
NOH \M S o5 Mineralwater
S s
7// 7 \4 10 1 2 Cyan solutions
5

B 2. (a) HAZTH NS2 AR R MR P ey L g HR %
M7 2 3F 9 AR F 694 KA (1-9) B3k £ 480 F» 585 nm 49
KT EE : (b) WE5HE#E, () FZXHE, (d)PCA
BJ; NS1-1 Fa NS1-2 53] R IAE £ B 7T NS1 3KIF4Y Ig(lg/Tig00) F2
lg(Tys/Tye)s NS2—1 o NS2-2 W B H L NS2 K475 (o) HAEH
7] 2 EARFIRAE PR TAACIE R (1-9) , A&: NSI; &: NS2,

Figure 2 (a) Fluorescence emission spectra of sensor element NS2 in
different types of water. Fluorescence responses of Sensor Array 2 to
nine different drinking water samples (1-9) by collecting fluorescence
variations at 480 and 585 nm: (b) four-signal recognition patterns, (c)
radar plots, and (d) PCA plots. NS1-1 and NS1-2 represent 1g(I,5¢/L450,)
and 1g(Isss/1,450) acquired from sensor element NS1, respectively. NS2-1
and NS2-2 acquired from sensor element NS2. (e) Photographs of Sensor
Array 2 in different water samples (1-9). Left: NS1; Right: NS2.

i#5i3E 4 Research Highlight

diagnosis, food safety control, etc. Their maximum contaminant
levels under specific conditions are strictly limited following
the World Health Organization (WHO) guidelines. Among
various trivalent metal ions (M*"), Fe*", AI’", and Cr’" act either
significantly in many physiological and pathological processes
or exist widely in our lives. On the other hand, abnormal
concentration levels of M3+ might hinder their natural biological
activities in physiological processes and cause severe health
hazards. Consequently, tracking the M*" ions in the environment
and biological systems is of great significance. fluorescent
sensors have evoked continuous attention because of their
merits of easy operation, high sensitivity, real-time detection,
etc. Numerous studies based on fluorescence changes at a
specific wavelength have been reported, but selectivity and
discrimination concerns may limit their practical utilizations.
With the advantages of multiple emission bands, ratiometric
characteristics, and cross-reactive response, single-component
fluorescence sensor arrays and dual-chromophore probes
have emerged as attractive tools for favorably solving the
aforementioned problems to a certain extent in recent years.

Rhodamine (RhB) units are known to possess marked
transformations from the colorless closed-ring form of
the spirolactam structure to the strong orange ring-opened
structure, and are widely used as sensing platforms for a
variety of analytes due to its stimulus-response switching
properties. Tetraphenylethene (TPE) analogues are found
to be nonfluorescent or weakly emissive in molecular states
but emit intensely in aggregate states due to the restriction of
intramolecular rotation (RIR). The photophysical properties of
TPE as natural self-assembling building blocks can be easily
modulated by molecular aggregation behavior. Therefore, a
multiple-signal sensing platform could be built through RhB-TPE
as a dual chromophore provides AIE properties accompanied
by the analyte switching response of RhB emission and further
integrated FRET process (Figure 1). In this contribution, a
dual-chromophore probe (RhB-TPE) composed of conjugated
TPE and RhB units linked via a long alkyl-oxygen chain was
developed. The probe RhB-TPE intrinsically aggregated into
sphere-shape in ACN/H,O and exhibited special AIE properties.
Single-probe-based sensor array was further constructed by co-
assembling with the anionic surfactant SDBS at two different
concentrations. Following the surfactant modulation strategy,
the two-element array showed cross-reactive and discriminative
responses to three M*” ions (Fe’", AI’", and Cr’") in aqueous
media. The cross-reactive sensing mechanism was attributed
to M*" influences on an efficient FRET process from TPE to
open-ring form RhB. With the coexistence of specific Al'", the
obtained ensemble array was further applied to discriminate
different types of brand water (Figure 2).

First Author: Yan Zhen, doctoral candidate, Shaanxi Normal University
Corresponding Authors: Prof. Ding Liping, Assoc. Prof. Liu Taihong, Shaanxi
Normal University

Full Text Link: https:/doi.org/10.1021/acs.analchem.4c01287
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pubs.acs.org/JPCL

[ Letter

Different Reaction Mechanisms Triggered by the Meta Effect:
Photoinduced Generation of Quinone Methides from
Hydroxybiphenyl Derivatives

Yan Guo, Lingfeng Ge, David Lee Phillips, Jiani Ma,* and Yu Fang
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Yan Guo, Lingfeng Ge, David Lee Phillips, Jiani Ma*, Yu Fang. J. Phys. Chem. Lett. 2024, DOI: 10.1021/acs.jpclett.4c01875
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: New mechanistic insights
= ! via ns-TA, fs-TA and DFT
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Basari¢ et al. designed a series of

ooy

phenylphenol derivatives substituted
with the sterically congested adamantyl
moiety or two phenyl groups as QM
precursors, which undergo solvent-
assisted photodehydration reactions to
produce their corresponding QMs. The
bulkiness of the substituents sterically
hindered the attack of nucleophiles to the
methylene position of the QMs, making
them longer-lived and more selective
in reactions with nucleophiles, which
renders such QMs potentially useful for
applications in biological systems for the
alkylation of DNA. A series of sterically
congested QMs exhibit photoinduced
antiproliferative activity against some
human cancer cell lines. To elucidate the
structure-reactivity relationship and details
of mechanisms of the photogeneration
of sterically congested QMs, we chose
phenylphenols derivatives 1-3 as
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Figure 2. PES profiles of

phenylphenol derivatives

1-3 with six H20,

mapped employing (TD)

B3LYP(D3BJ)/6-311G**/
SMD (H,0) calculations (the

energy unit is kcal mol™).

QM precursors and investigated their
photodehydration processes in aqueous
solutions using ultrafast spectroscopy and
theoretical computations.

We found that meta-derivatives 1

mediated ESPT from H20 to benzyl
alcohol coupled with dehydration as the
first step, delivering a cation intermediate,
which further deprotonates to yield QM.
Such results would help chemists

3-QM(S,)

3. A AR R BT 4 1
£ CH,CN-H,O ¥ #9354
A QM BB HLEE

Figure 3. Proposed
Photoinduced QM Generation
Mechanism of 1 in CH;CN-
H,0

B 4. xR EOR BT A 3
FE TR — R P R
QM B ALEL

Figure 4. Proposed
Photoinduced QM Mechanism
for Generation of 3 in CH;CN-
H,O0.

applications of QMs in biological and
medical systems.

First Author: Guo Yan, doctoral candidate, Shaanxi

and 2 undergo water-mediated excited-  understand more about the meta effects =~ Normal University
state proton transfer (ESPT) from the  in photochemistry and about ESPT and  Correspondence Author: Prof. Ma Jiani, Shaanxi
phenol OH, followed by the expulsion of =~ would help synthetic chemists design ~ Normal University

the OH- to form QMs. By comparison,
para-derivative 3 proceeds via water-

sterically congested QM precursors with
extraordinary reactivities and expand

Full Text Link: https:/pubs.acs.org/doi/10.1021/acs.
jpclett.4c01875
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Integrated Sensing Platform Validated for the Efficient and On-Site
Screening of Amine-Containing lllicit Drugs

Jiashuang Yao,® Chun Yang,§ Ruijuan Wen, Taihong Liu,* Liping Ding,* Zhen Yao, and Yu Fang

SRR AFESEREFEREEMRNERNXERTE

Jiashuang Yao#, Chun Yang#, Ruijuan Wen, Taihong Liu*, Liping Ding*, Zhen Yao, Yu Fang. ACS Sens. 2024, DOI: 10.1021/acssensors.4c00787
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Illicit drugs have seriously
endangered public health and social
safety because of their wide variety,
constant structural renewal, vague legal
definitions, and rapid adaptation to
legal restrictions. Nowadays, a variety
of synthetic cannabinoids and new
psychoactive substances (NPSs) have
drastically appeared on the global market.
The World Drug Report 2023 launched by
the United Nations Office on Drugs and
Crime noted NPSs in the global market
increased in 2021 after several years of
stabilization and a cumulative number
of 1184 substances in 2022. Presently,
extensive efforts have been made to
efficiently detect illicit drugs. These illicit
drugs are detected via popular techniques
such as high—performance liquid
chromatography, gas chromatography
coupled with mass spectrometry
(GC—MS), surface—enhanced Raman
spectroscopy, fluorescence, and
electrochemi—luminescence. However,
detection methods for certain aspects of
illicit drugs, especially the rapid structural
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Figure 1. Exploded view of the important

apparatus (a), small-size and light-weight

(b) of the laminated sensor. Schematic

representation (c) and picture (d) of the

prototype sensing platform.

ACS “ '
SENSORS

L Gedilsiiy

KB R A% A ACS Sensors :H‘@i’%c
This study is to be featured on the cover of the
journal ACS Sensors.

modifications of NPSs, are still scarce.
In situ and on—site detection evoked
challenges for traditional techniques
owing to various drawbacks such as time
—consuming, slow response, complicated
operations, and bulky and sophisticated
equipment. Presumptive tests are critical
for prompt qualitative identification of a
suspected substance in real—life scenarios,
enabling immediate action at the scene.
Thus, the first step for the rapid screening
of suspected substances in field tests
involves the use of drug testing kits or
portable devices. Therefore, developing
efficient, fast, and on—site analytical
strategies for detecting trace illicit drugs is
highly desirable.

In this study, based on the
comprehensive synthetic optimization,
two furanic indicators (BF and BO)
modified with boron ester groups were
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Figure 2. Detection test of the BF-based sensor to the analytes METH*HCI (a) and
methcathinoneHCI (c) at different concentrations. (b) Plot of response intensity against

the different concentrations of METH*HCI and methcathinone*HCI. (d) Test results of the

eight real samples with different concentrations.

(e) Efficient screening results based on the

integrated sensing platform. (f) Influence of the common interferences to the detection of

methcathinone*HC1 (4.0 pgemL-1) using the integrated sensing platform.

synthesized and characterized properly.
The indicators with the acceptor units
(Meldrum’s acid and CF3-isoxazolone)
reacted with the amine-containing illicit
drug donors, generating the second- and
third-generation DASAs, respectively.
Both indicators exhibited distinct color
changes from light yellow or colorless to
red in the presence of amine-containing
illicit drugs, which could be identified
with the naked eye. A laminated sensor
and prototype sensing platform were

successfully realized to detect and screen
real illicit drug samples.

This study is to be featured on the
cover of the journal ACS Sensors.
First Authors: Yao Jiashuang, master’s candidate,
Shaanxi Normal University; Yang Chun, National
Anti-Drug Laboratory Shaanxi Regional Center
Correspondence Authors: Assoc. Prof. Liu Taihong,
Prof. Ding Liping, Shaanxi Normal University
Full Text Link: https:/doi.org/10.1021/
acssensors.4c00787

AN August, 2024 | 17



A 5E 5,

LANGMUIR

pubs.acs.org/Langmuir

Research Highlight

Emulsion Stabilized by Biocompatible and Stimuli-Responsive
Poly(N-vinylcaprolactam)-Based Microgels: Effects of Electrostatic
Repulsion and Deformability on Emulsion Stability

Shuwen Tan, Xiaojia Xu, Ting Zhang, Min Li, Xiaoyan Liu,* Per M. Claesson, and Yu Fang

I: I Read Online
B2 ) RUEE R FL AR RE 1 R R I AR R

Cite This: Langmuir 2024, 40, 16946-16958
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Shuwen Tan, Xiaojia Xu, Ting Zhang, Min Li, Xiaoyan Liu*, Per M. Claesson, and Yu Fang. Langmuir 2024, DOI: 10.1021/acs.langmuir.4c01743
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Microgels have been widely used for

stabilizing emulsions due to their softness
and stimulus responsiveness. Although
ultrastable emulsions have been prepared
by microgel nanoparticles, the role of
electrostatic interactions on emulsion
stability is still a controversial topic
and further investigation of the effect of
microgel deformability is required.

In the present study, neutral poly(N-
vinylcaprolactam) (PVCL) and charged



poly(N-vinylcaprolactam)-co-methacrylic
acid (P(VCL-co-MAA)) microgels were
synthesized and further used as emulsifiers
to stabilizing emulsion. The P(VCL-co-
MAA) microgel has a swelling ratio larger
than that of the PVCL microgel in water.
The nano-mechanical properties of the
microgels in water were characterized by
atomic force microscopy with using the tip
of different radii. The result reveals that
the P(VCL-co-MAA) microgel is more
deformable than the PVCL counterpart.
Stability tests of the emulsions showed

that below the volume phase transition
temperature (VPTT) of the microgels, both
microgel types can stabilize the emulsions
under various conditions. Unexpectedly,
most of the emulsions still remain stable
above the VPTT. Further increasing the
temperature to 60 °C, P(VCL-co-MAA)
microgel emulsions remained stable at a
pH value above the pKa of MAA while
the emulsion was unstable below the
pKa. However, phase separation occurs
in PVCL microgel-stabilized emulsions
at 60 °C. These results demonstrate that

i3
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electrostatic repulsion and deformability
of the microgels can enhance the
emulsion stability, providing insights into
the rational design and preparation of
ultrastable Pickering emulsions.

First Author: Tan Shuwen, Doctoral candidate,
Shaanxi Normal University
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Figure 1. Schematic representation showing the assembly of Ce-NTB-rtk. Top: the frameworks
of kgd and rtl are split and then merged to form Ce-NTB-rtk; bottom: kgd and rtl nets are merged
to form rtk network. Ce = green, C = gray, N = blue/pink, O = red and F = cyan. Hydrogen atoms
and the terminally coordinated methanol molecules are omitted for clarity.
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under a flow of 2 mL min™, (b) C,Hy/C,H,/He (25/25/50) mixtures under a flow of 2 mL min"' and
(¢) C,H,/C,H,/C,Hy/He (16.5/16.5/16.5/50) mixture under a flow of 1.2 mL min in an absorber
bed packed with Ce-NTB-rtk at 298 K and 1.0 bar. (d), (¢) and (f) are their regenerative tests,
respectively.
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Figure 3. Preferential (a) C2H2, (b) C2H4, and (c) C2H6 molecule binding sites within Ce-NTB-rtk simulated with GCMC.
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Ethylene (C,H,), a cornerstone in
the pantheon of petrochemical products, is
instrumental in the synthesis of a plethora
of valuable organic compounds and
polymers. The impurities of ethane and
acetylene in ethylene products can’t meet
the requirements of industrial use. The
traditional method of obtaining high purity
ethylene has high energy consumption
and high cost, which hinders its practical
application. Therefore, it is of great
significance to find a low cost and high
efficiency ethylene separation technology.

Metal-organic frameworks (MOFs),
a new class of crystalline porous materials
renowned for their tunable pore sizes,
diverse chemical functionalities, and high
surface areas. Adsorptive purification
technology based MOFs, with its potential
for energy efficiency and operational cost
reduction, has been hailed as a promising
avenue for the future of gas separation.
While MOFs have been explored for the
separation of binary mixtures such as
C,H,/C,H, or C,H/C,H,, respectively, the
simultaneous removal of C,H, and C,H,
from a ternary mixture is a more complex
and challenging task. This is largely due
to the intermediate quadrupole moment
and polarizability of C,H,, which fall

between those of C,H, and C,H,, making
it difficult to simultaneously remove C,H,
and C,H; in a single step. Although a few
MOF materials have been reported to
enable single-step purification of ethylene
from a ternary C, mixture, the design
and synthesis of such materials remains a
pressing need and a formidable challenge.

In our recent work, we have focused
on the development of innovative MOFs
through a ligand-conformer strategy. By
utilizing amide or imine inserted tritopic
carboxylate ligands, novel three-way rod
and multi-cage zirconium-based MOFs
have been successfully constructed.
Additionally, cerium, a non-toxic, cost-
effective, and abundant metal element, has
been less explored in the construction of
new MOFs compared to other rare-earth
metals. Most cerium-based MOFs reported
in the literature are structured from rod
inorganic building units, while cluster-
based cerium MOFs are relatively scarce.
This presents an opportunity to expand
the scope of cerium-based materials and
to investigate their potential in various
applications.

Building on above considerations,
we have introduced a propeller-like ligand
as the connecting node and utilized cerium
as the metal source to construct a new
cerium-based MOF material, i.e., Ce-
NTB-rtk. In this structure, in situ generate
a rare tetranuclear cerium cluster of
[Ce,F,(0,C-),,], such cluster is observed

for cerium ion for the first time, which is
further connected via NTB linkers in a
mode of p5-n2:n1ml:n2:m1. Topological
analysis reveal that it is a new (3,3,12)-
¢ net. Considering the occurrence of two
crystallographically independent NTB
linkers (i.e., ligand conformer) within Ce-
NTB-rtk, such (3,3,12)-c framework can
be split into a 2D (3,6)-c kgd net and a
3D (3,6)-c rtl one, consequently resulting
in a merged (3,3,12)-c rtk network. The
results of low-pressure gas adsorption
isotherms, IAST selectivity and adsorption
enthalpy data indicate that Ce-NTB-
rtk has the potential to purify ethylene
from ternary C, gas in one step, which is
further verified by breakthrough test and
GCMC theoretical calculation. The good
separation performance of Ce-NTB-rtk
is mainly due to its suitable microporous
cavity and nonpolar microenvironment.
This discovery further illuminates the
efficacy of the ligand-conformer approach
in the synthesis of novel metal clusters
and the subsequent creation of porous
frameworks, paving the way for their
application in cutting-edge technologies.
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Hongxin, doctoral candidate, Shaanxi Normal
University
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Roles of Nonadiabatic Processes, Reaction Mechanism, and Selectivity in Cu-
Catalyzed [2 + 2] Photocycloaddition of Norbornene and Acetone to Oxetane

Ling-Ya Peng, RuiJin, Shi-RuZhang, Xiang-Yang Liu*, Wei-Hai Fang, and Ganglong Cui*
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Oxetane has been extensively

studied for its applications in medicinal
chemistry and as a reactive intermediate

in synthesis. Experiments report a Cu-
catalyzed [2+2] photocycloaddition
of acetone and norbornene to oxetane,
which is proposed to deviate from the
conventional Paterno-Biichi reaction.
However, its mechanism at the atomic
level is not clear.

In this study, we used a combination
of multi-state complete active space
second-order perturbation theory (MS-
CASPT?2) and density functional theory
(DFT) to systematically investigate the
reaction mechanism and elucidate the
factors contributing to the diastereomeric
selectivity. Initially, the formation of the
TpCu(Norb) complex is achieved by
strong interaction between tris(pyrazolyl)
borate Cu(I) (TpCu) and norbornene in the
ground state (S,). Upon photoexcitation,
TpCu(Norb) eventually decays to the
T, state, in which TpCu(Norb) attacks
acetone to initiate subsequent reactions
and produces final endo- or exo-oxetane
products.



All these reactions initially involve
the C-C bond formation in the T,
state thereto leading to a ring-opening
intermediate. This intermediate then
undergoes a nonradiative transition to the
S, state, producing a five-membered ring
intermediate, from which the C-O bond
is formed, leading to the experimentally
dominant exo-product. In contrast,
the endo-oxetane formation requires
a rearrangement process after the C-C

i3

bond is formed because of the large steric
effects. As a consequence, the different
reaction pathways generating exo- and
endo-products exhibit large differences
in the free-energy barriers, which results
in a diastereomeric selectivity observed
experimentally. Additionally, the
nonradiative transition is found to play an
important role in facilitating these reaction
steps. The present computational study
provides valuable mechanistic insights
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into Cu-catalyzed photocycloaddition
reactions.
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(a) Dynamic assembly process of surfactant aggregates
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(b) Schematic illustration of selective sensor for a typical analyte (top) and cross-reactive sensor providing characteristic
fingerprints for different analytes (bottom)
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(c) Schematic illustration of the advantages of fluorescent surfactant aggregates
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Surfactant is characterized with
amphiphilic molecular structure,
containing a hydrophilic head group and a
hydrophobic tail (Figure 1a). This endows

surfactant molecules’ unique assembling
behaviors in aqueous solution, where they
can self-assemble into various colloidal
aggregates, such as micelles, vesicles,
and liposomes, etc. These colloidal
aggregates are heterogeneous as having a
hydrophobic core and a hydrophilic outer
interface with water. Moreover, they are
in dynamic assembling balance and are
easy to be influenced by external stimuli
like ionic strength, pH, and chemicals,
etc. The heterogeneous microstructure
of surfactant aggregates enables them
to solubilize organic dyes in aqueous
solutions and have been widely applied
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Figure 2 Due to the heterogeneous microstructure and dynamic assembling nature, surfactant

aggregates have been widely applied in constructing cross-reactive sensors and arrays through

different strategies.

in fabrication of fluorescent chemo/
biosensors Fluorescent sensors can be
either selective or cross-reactive (Figure
1b). For the former kind, it usually
contains a specific receptor structure for
selectively binding and recognizing the
target analyte among a variety of detecting
samples. For the latter type, it is generally
an array of a number of nonspecific sensor
elements, where each sensor element
responds to all the analytes with different
extent of responses. The combination of
output signals from all the sensor elements
generates a specific recognition pattern
to a particular analyte. Such fluorescent
sensor arrays are known as “optical nose”
or “optical tongue”, and can identify and
differentiate multiple analytes through
multivariate data analysis methods such
as principal component analysis and

linear discriminant analysis. Thus, cross-
reactive fluorescent sensors can not only
discriminate similar analytes but also
analyze complex samples such as in
biofluids or mixtures, which makes them
more attractive in practical applications.
Surfactant aggregates have been
widely applied in constructing fluorescent
sensors as they can provide hydrophobic
core to encapsulate fluorophores or co-
assemble with fluorophores. Variety of
advantages were accompanied with using
surfactant aggregates (Figure 1c¢), e.g.,
increasing aqueous solubility of organic
fluorophores, enhancing fluorescence
stability and quantum yield of the
encapsulated fluorophores, etc. Moreover,
combining amphiphilic surfactant
aggregates with fluorophores can not only
retain the fluorescence properties, but also
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provide external stimuli sensitivity due to
the dynamic assembling characteristics.
Different surfactant aggregates and
fluorophores can be flexibly selected
and assembled to make the ensemble
sensor system exhibit different structural/
photophysical properties, which have
the merits of multiple interactions,
variable aggregation behaviors, mild
assembly conditions and multi-stimuli
responsiveness.

In this short review, we intent to
systematically introduce the advances
of surfactant aggregates in constructing
cross-reactive fluorescent sensors and
arrays, specially focusing on introducing
different construction strategies based
on using non-fluorescent surfactant
aggregates and surfactant-like fluorescent
amphiphiles (Figure 2). To generate
sensor arrays, three ways were employed
to vary the surfactant aggregate-based
sensor elements: 1) use one particular
surfactant aggregate to encapsulate
different fluorophores to generate multiple
sensor ensembles; 2) use different types
of surfactant aggregates to encapsulate
one particular probe to provide different
sensor ensembles; 3) use different
fluorescent amphiphile aggregates to offer
multiple sensor elements. To build cross-
reactive single-system-based sensors,
there are also three ways that were
attempted using surfactant aggregates: 1)
ensembles with fluorophores exhibiting
multiple emission bands; 2) encapsulation
of two photophysical-related but unlinked
fluorophores (FRET pair, D-A pair, etc.);
3) employing fluorescent amphiphile
assemblies with multiple emission
bands. Although surfactant assemblies
have shown a variety of advantages in
constructing cross-reactive fluorescent
sensors and arrays, this methodology
is still less developed and the roles of
surfactant assemblies in the cross-reactive
sensing is still less explored.

First Author: Yan Zhen, doctoral candidate, Shaanxi
Normal University

Corresponding Author: Prof. Ding Liping, Shaanxi
Normal University

Full Text Link: https:/doi.org/10.1016/
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On August 19, 2024, four visitors
from the 39th Research Institute of China
Electronics Technology Group Co., Ltd.,
headed by its R&D Center deputy director
Cao Yanhua, visited the Institute of New
Concept Sensors and Molecular Materials,
and had a discussion and exchange
with Prof. Fang Yu, before visiting the

comprehensive exhibition room.

The two sides exchanged ideas
after Cao Yanhua introduced the basic
information and needs of the center.

INCSMM Outreach and
Administrative Office director Yang
Xiaogang, full-time research assistant
He Yinan, and secretary Zuo Zhennan,
participated in the meeting.
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Hanwei Technology Group chief expert Zhang Xiaoshui received
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On August 27, 2024, Mr. Zhang

Xiaoshui, chief expert of Hanwei
Technology Group, and his delegation

visited the Institute of New Concept
Sensors and Molecular Materials, and had
a discussion meeting with Prof. Fang Yu,
after touring the INCSMM comprehensive
exhibition room.

Liu Hongxia, R&D director of
chemical sensor of Hanwei Group
Weisheng Research Institute, briefed
about Hanwei Group from four aspects:
development history, honors and
qualifications, application fields and core
capabilities.

Guo Yuanlong, R&D director of
Platform Technology Department of
Hanwei Research Institute, briefed about



the company, its products and solutions,
applications and cases, and corporate
vision.

In the following discussion session,
Zhang Xiaoshui hoped that the two sides
could strengthen contacts and exchange in
the future, and reach some cooperation in

2 & 1€ Exchange & Cooperation

different application fields. Finally, Prof.
Fang Yu summed up the meeting.
Weisheng Research Institute
manager Zhou Jiankui, manager Zheng
Yanyan and project manager Liu Ping
accompanied Zhang Xiaoshui during
the visit. INCSMM Prof. Peng Junxia,

Prof. Peng Haonan, Office of Liaison and
Administration director Yang Xiaogang,
researcher assistants Wang Pei and Luo
Yanyan, and secretary Zuo Zhennan
attended the meeting.

EEXGRIRERBEESTK—ITRD

Shanghai Unity Asset Management chairman Nie Xinyong received
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On August 30, 2024, Mr. Nie
Xinyong, distinguished alumnus of
Shaanxi Normal University and chairman
of Shanghai Unity Asset Management
Co., Ltd., accompanied by Lu Shengli,
deputy secretary of SNNU Party
Committee, visited the Institute of New

Concept Sensors and Molecular Materials,
and had a meeting with Prof. Fang Yu.
Shaanxi Fengrun Intelligent
Research Institute Co., Ltd. general
manager Li Bo accompanied Nie during
the visit. SNNU Alumni Work Office
director Liu Hongchao, and INCSMM
Liaison and Administration Office director
Yang Xiaogang attended the meeting.
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