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INCSMM teachers and students participate in 10th Shaanxi Physical Chemistry
Development Seminar and first Doctoral Student Forum
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From November 29 to December
1, 2024, Prof. Fang Yu and more than 20
teachers and students of the Institute of New
Concept Sensors and Molecular Materials
participated in the 10th Shaanxi Provincial
Physical Chemistry Development Seminar
and the first Doctoral Student Forum in
Physical Chemistry sponsored by the Physical
Chemistry Discipline Committee of Shaanxi
Provincial Chemical Society and hosted by
Xi’an University of Science and Technology
in Lintong, Xi’an.

At the meeting, Prof. Fang Yu was
invited to give a special invited report titled
“CBRN Sensors and Molecular Materials”,
and Prof. Ding Liping and Prof. Ma Jiani
served as the moderators of keynote report
and doctoral student forum report respectively.
INCSMM doctoral student Liu Xiangquan
gave a presentation titled “Preparation and
Application of Dynamic Covalent Bonds-
Based Films Interfacial Limit” at the Doctoral
Student Forum, and doctoral student Yan
Zhen won the first prize of the Poster Award.
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Fang Yu speaks at SNNU 2024 Graduate Supervisor Ability Enhancement
and Development Forum
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On December 5, 2024, Prof. Fang Yu attended the 2024
Graduate Supervisor Ability Enhancement and Development
Forum of Shaanxi Normal University and delivered a report
titled “Innovation-driven Development Calls for Future-oriented
Education and Teachers”.

Starting from his own study and talent cultivation
experience, Fang Yu emphasized the important role of
supervisors in the growth of graduate students. He said
that a supervisor should learn and get used to appreciation,

know how to respect, get used to doing cross-border research,
and implement comprehensive education, and especially
with Al empowerment, a supervisor should pay attention to
graduate students’ sense of responsibility and the patriotic
education, provide space for their personality growth, and
cultivate innovative and patriotic talents who can shoulder the
responsibility of national rejuvenation.
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Seminar on Sensor-driven Surface and Interface Science and Photophysical
Technology Application held
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From December 5 to 7, 2024, the "Seminar on Sensor-
driven Surface and Interface Science and Photophysical
Technology Application", sponsored by the Chemical Science
Department of National Natural Science Foundation of
China and hosted by the School of Chemistry and Chemical
Engineering of Shaanxi Normal University and the Institute of
Frontier Science and Technology of Xi'an Jiaotong University,
was held in Xi'an City. Nearly 80 experts and scholars from
China, the United Kingdom and teachers from Shaanxi
Normal University and Xi'an Jiaotong University attended the
conference.

The opening ceremony of the seminar was presided
over by SNNU Science and Technology Department director
and SCCE dean Prof. Xue Dong. At the opening ceremony,
SNNU vice president Prof. Yang Zupei and XJTU vice
president Prof. Shan Zhiwei delivered speeches respectively,
welcoming the guests and scholars and wishing the
conference a complete success.

At the opening ceremony, Gao Feixue, director
of NSFC Chemical Science Department, gave a speech
explaining the application, funding and policy changes of
various fund projects in recent years, and emphasized the
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core issues that should be focused on
during the discussion of this meeting.
The subsequent academic reports
covered the basic and application
development of surface and interface
chemistry and the important research
progress from different perspectives
and fields, with rich content and heated
discussions, including “The True
Road to Dynamic Chemistry” by CAS
Academician Tian He of East China
University of Science and Technology,
“Biomimetic Micro-nano Structure
and Its Application” by Prof. Yuan
Weizheng of Northwestern Polytechnical
University, “Interface Wetting and
Fluid Micro-nano Manufacturing” by
Prof. Shao Jinyou of Xi’an Jiaotong
University, “Research on Micro-Nano
Fiber Interferometer Sensor and Its
Application” by A/Prof. Qiang Wu of
Northumbria University, UK, “Research
and Application of High-performance
Sensing Films” by Research Feng Liang
of CAS Dalian Institute of Chemical
Physics, “Reflections on Surface and
Interface Problems of Bulk Single
Crystal Growth and Device Preparation
for Nuclear Radiation Detection” by
Prof. Xu Yadong of Northwestern
Polytechnical University, “Kinetic
Studies on Solvation and Symmetry-
breaking Charge Transfer Induced by
Excited State Conformation” by Prof.
Xia Andong of Beijing University of
Posts and Telecommunications, “Excited
States and Non-adiabatic Processes” by
Prof. Cui Ganglong of Beijing Normal

08 | +=AH December, 2024

University, “Mechanism of Surface
Charge Influence on Solid-liquid
Interface Interactions” by Researcher
Deng Xu of University of Electronic
Science and Technology of China,
“Internal Surface Sensitive Microporous
Gas Sensing Materials” by Researcher
Xu Gang of CAS Fujian Institute of
Material Structure, “Strongly-confined
and Weakly-confined Semiconductor
Nanocrystals: Photon (exciton)
Manipulation” by Prof. Peng Xiaogang
of Zhejiang University, “Molecular-
scale Modeling Analysis and Prediction
of Surface Infiltration” by Prof.
Wang Dayang of Jilin University, and
“Construction of Multi-scale Intelligent
Soft Matter Systems” by Researcher Liu
Minghua of CAS Institute of Chemistry.
CAS Academician Chi Lifeng
from Soochow University, Prof.
Huang Jianbin from Peking University,
Prof. Hao Jingcheng from Shandong
University, Prof. Li Guangtao from
Tsinghua University and Researcher Li
Junbai from CAS Institute of Chemistry
served as the moderator of the reports

respectively.

The discipline development and
free discussion session after the reports
was chaired by CAS Academician
Fang Yu, and NSFC Chemical Science
Department deputy director Yang Junlin
made a concluding speech. The guests at
the meeting discussed the development
of colloidal chemistry, in line with
sensor-driven surface and interface
science and photophysical technology,
etc., and agreed that the development
of sensor-driven surface and interface
science and colloidal chemistry must be
oriented to meet the major application
needs of the country, break the routine,
and strengthen the cross-discipline
while focusing on the development
of discipline and the scientific basis
and key scientific issues of functional
surface and interface, develop the multi-
scale and multi-gradient functional
material creation theory and multi-
interface characterization technology, so
as to contribute to the development of
chemical science in China.
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INCSMM faculty attend 12th Singapore International Chemistry Conference
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From December 9 to 13, 2024,
Prof. Fang Yu, Prof. Liu Jing, Prof.
Bian Hongtao and Prof. Ma Jiani from
the Institute of New Concept Sensors
and Molecular Materials attended the
12th Singapore International Chemistry
Conference (SICC-12).

At the conference, Prof. Fang Yu
was invited to give a keynote report titled
“Adlayer Structure Innovation and Film-
based Fluorescent Sensors”, introducing
the latest research progress of his group
in the field of film fluorescent sensors,

which was highly evaluated by the
experts attending the conference. Fang
Group’s research results, especially the
film fluorescent sensing technology and
the application of gas sensor diaphragm
materials, also aroused the strong interest
of representatives from the corporate
sector.

Prof. Liu Jing gave an invited report
titled “Regulation of the Switchable
Luminescence of Platinum(II)
Complexes by Controlling the Assembly
Process”, Prof. Bian Hongtao gave an
invited report titled “Anion Recognition
by Macrocyclic Receptors Investigated
by Ultrafast IR Spectroscopy”, and
Prof. Ma Jiani gave an invited report
titled “Fabricating Film-based Emissive
Materials Based on Excited State Charge

g
12™ SINGAPORE INTERNATIONAL

CHEMISTRY CO

Transfer Processes”.

Organized by the Singapore
National Institute of Chemistry (SNIC)
and themed “Building Chemistry:
Bridging Disciplines”, the conference
set up a total of 24 symposia covering
organic, inorganic and materials
chemistry, attracting more than 2,000
experts and scholars from all over the
world to discuss the latest development
of chemical science, technological
innovation and prospects for
industrialization.

During the conference, Prof.
Fang Yu, Prof. Liu Jing, Prof. Bian
Hongtao and Prof. Ma Jiani had in-
depth exchanges with many international
counterparts and explored the direction
of future cooperation.
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Fang Yu speaks at Development Forum of China Nuclear Industry
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On December 19, 2024, Prof. Fang
Yu attended the Forum on Promoting
High-quality Development Education in
Nuclear Industry of the China Nuclear
Industry Education Society, which was
themed “Academic-led Integration of
Industry and Education” and held in
Xi’an, and delivered a report titled “More
Significance Should be Given to Long-
term Basic Research Driven by Major

Needs in Innovation-driven Development
Needs”, emphasizing that deepening basic
research will have a more profound and
lasting impact on scientific progress.

The event attracted nearly 300
experts, scholars and industry elites,
college teachers and doctoral students
from more than 200 well-known
universities, research institutes and
industry leading enterprises to jointly
focus on nuclear industry education and
industrial development.
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Fang Yu attends signing ceremony of cooperation between Sugian and XJTU
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On December 27, 2024, Prof. Fang Yu was invited to
attend the signing ceremony of cooperation between Suqian
Municipal People’s Government and Xi’an Jiaotong University.
XJTU president and of Chinese Academy of Engineering
academician Zhang Liqun, Sugian Municipal Party Committee
secretary Sheng Lei, deputy secretary and Suqian Municipal
Government mayor Liu Hao, attended the event.
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Liu Taihong gives a a lecture at Professor Reception Day
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On December 27, 2024, Assoc. Prof. Liu Taihong
attended the “Professor Reception Day” activity held by
the School of Chemistry and Chemical Engineering and
moderated by the head teacher of the project, Assoc. Prof. Bo
Xin, and gave a lecture titled “Learn more from the excellent
people around you - Long-term vision and advanced thinking”
for all the students of Duxue Chemistry Class 2301.

Mr. Liu told the students about his experience of study,
volunteer teaching and research, laying emphasis on the

life concept of “knowledge changes destiny, vision improves
framework, and struggle with no regrets”. After the lecture, Mr.
Liu also had an interactive exchange on the topics that students

are concerned about, such as postgraduate entrance examination,
research topic selection and life confusion.
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Report on intellectual property and patent held
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On December 29, 2024, the Institute of New Concept
Sensors and Molecular Materials held a report session on
intellectual property and patents, inviting Ms. Li Huihui,
an international chemical patent agent from Beijing Jijia
Intellectual Property Agency Co., to give a presentation titled
“Intellectual Property - Patent Matters”.

In her report, Li Huihui focused on the outline of the
intellectual property system, the patent application process, the
layout of patent claims, and common drafting defects.

The report was moderated by INCSMM Administrative
Office director Yang Xiaogang and attended by faculty
members, students and research assistants of the Institute.
Prof. Fang Yu, in his summary, hoped that the patent system
plays a leading role to ensure the transformation of research
achievements in a deep and practical way.
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ACS Partner Journal

PRECISION

This article is licensed under CC-BY 4.0 € ®

Review

pubs.acs.org/PrecisionChem

Recent Advances in Tetra-Coordinate Boron-Based Photoactive
Molecules for Luminescent Sensing, Imaging, and
Anticounterfeiting

Dingfang Hu, Rongrong Huang,* and Yu Fang*

Cite This: https://doi.org/10.1021/prechem.4c00072
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Dingfang Hu, Rongrong Huang,* and Yu Fang*. Precis. Chem. 2024, DOI: 10.1021/prechem.4c00072
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Tetra-coordinate boron-based fluorescent
materials hold considerable promise across
chemistry, biology and materials science due to
their unique and precisely tunable optoelectronic
properties. The incorporation of the heteroatom
boron (B) enables these materials to exhibit high

+Rigid & tetrahedral geometry

 Multiple modification sites V Change bidentate ligands

G ee e raanilicy] \ Change coordination atom

I .
V Intense absorption & emission V Adjust -conjugate length

 High stimuli-responsiveness Al Introduce functional substituents

"
Application®

\ Fluorescent sensing
\ Anticounterfeiting

V Biological imaging and diagnostics

B 1. v BeAL A R AT A AR I
Figure 1. Overview of Topics on Tetra-Coordinate
BoronBased Photoactive Materials

Tetra-coordinate

Tri-coordinate
B 2. Z Beds A ALARAL A4 Fm v BeAs A HLAAL A4 84
TR, NuRAFZKA, ZAFKE (R, R, R")
TAA R AL T AR
Figure 2. Schematic illustration for the tricoordinate

organoboron compounds and the tetra-coordinate
organoboron compounds. Nu represents nucleophile, the
three substituents (R, R’, R””) can be identical or differ
from one another.

luminescence quantum yields, adjustable
absorption and emission wavelengths, and
exceptional photostability. The distinctive
properties of tetra-coordinate boron-based
photoactive molecules arise primarily
from the electron-deficient nature of the
boron center, which facilitates efficient
interactions with conjugated systems, and
thereby enhances electron delocalization
and charge transfer processes.

This review examines the molecular
design and applications of tetra-coordinate
boron-based photoactive molecules. We
outline how structural features impact
their properties and discuss strategies for
enhancing their performance, including
ligand modification and the extension
of conjugation length, among others.
Additionally, we will emphasize their
emerging roles in luminescent sensing,
anticounterfeiting, and luminescent
imaging, and identify the challenges and
future directions in this rapidly evolving
field.

First Author: Hu Dingfang, doctoral candidate,
Shaanxi Normal University

Correspondence Authors: Postdoctoral Researcher
Huang Rongrong, Singapore University of
Technology and Design; Prof. Fang Yu, Shaanxi
Normal University

Full Text Link: https:/doi.org/10.1021/
prechem.4c00072
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Selective phosgene detection both in solution and gas phases via a unique

fluorescence bright-off-brighter mechanism

e

Mengyu Ji, Nannan Ding, Yan Jiang, Xinyu Gou, Simin Lin, Jiancheng Zhou, Lingya Peng,

Haonan Peng , Yu Fang

Key Laboratory of Applied Surface and Colloid Chemistry, Ministry of Education, School of Chemistry and Chemical Engineering, Shaanxi Normal University, Xi'an

710119, PR China
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Mengyu Ji, Nannan Ding, Yan Jiang, Xinyu Gou, Simin Lin, Jiancheng Zhou, Lingya Peng, Haonan Peng, Yu Fang. Sensors and Actuators: B. Chemical

2024, DOI: 10.1016/j.snb.2024.137115
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Phosgene (COCl,) is a highly toxic and volatile gas,
notorious for its use as a chemical warfare agent and as a crucial
industrial intermediate in the production of pharmaceuticals,
pesticides and plastics. Fluorescence-based methods have
emerged as highly attractive due to their high sensitivity, rapid
response, and potential for real-time monitoring.

In this study, we successfully developed an ICT-based
sensing fluorophore, EMI-YD, for selective and sensitive
detection of phosgene. The sensing follows a “bright-off-brighter”
fluorescence modulation mechanism, where deprotonation-
induced quenching is reversed upon phosgene interaction,
resulting in significant fluorescence enhancement. The sensing
fluorophore demonstrated an impressive DL of 4.7 nM to the
analyte in solution. Furthermore, EMI-YD and its deprotonated
form, EMI-YD-N, were respectively used to fabricate Film 1 and
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Figure 1. Sensing schematic diagram and sensing behavior of EMI-YD
in DCM
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Film 2. The two films are mutually complementary in phosgene
sensing, enabling highly selective and sensitive determination of
the analyte in gaseous phase. Notably, assisted by Film 2, trace
amount (< 80 ppb) of phosgene in air could be easily found with
naked-eye. This work demonstrates that the “bright-off-brighter”
fluorescence modulation strategy offers a promising approach
for phosgene detection, which is expected to be integrated into
portable detection devices, laying the foundation for practical,
real-time monitoring applications.

First Author: Ji Mengyu, Master’s Candidate, Shaanxi Normal University
Correspondence Authors: Prof. Fang Yu, Prof. Peng Haonan, Shaanxi Normal
University

Full Text Link: https:/doi.org/10.1016/1.snb.2024.137115
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A nanofilm-based fluorescent sensor for determination
and identification of gas-phase alkylamine
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Volatile alkylamines constitute essential
raw materials and transitional compounds within
the domains of chemical, pharmaceutical, and
agricultural industries. Nonetheless, their toxicity
presents serious occupational safety risks.
Continuous exposure to alkylamine vapors can
induce ocular, nasal, and pharyngeal irritation,
headaches, facial erythema, as well as the
development of neurological disorders. The rapid
and portable detection of volatile alkylamines is
essential for mitigating their adverse impacts on
human health, as well as for advancing research
in atmospheric particle formation, early disease
diagnosis, and food spoilage monitoring.

Herein, we specially designed and prepared
a novel fluorescence nanofilm of BT-TPATH via
dynastic condensation of electron-rich 4,4',4"-nitrilo-
tribenzohydrazide (TPATH) and electron-deficient
4,7-diphenylaldehyde-benzothiadiazole (BT-
2CHO) at the air/DMSO interface. The nanofilm as
prepared exhibits distinct fluorescent responses to
primary, secondary, and tertiary alkylamine vapors.
Leveraging the unique response of the BT-TPATH
nanofilm to alkylamines, a BT-TPATH nanofilm-
based FFS was developed. This sensor not only
provides a fast and reversible response to a range of
alkylamines but also differentiates between primary,
secondary, and tertiary alkylamines based on their
unique recovery times and response intensities.
Theoretical calculations suggest that hydrogen
bonding interaction and microenvironment eftects
account for the observed red-shift and quenching of
the nanofilm’s fluorescence. Compared to traditional
methods, this FFS offers a rapid, reversible,
and convenient approach for the detection and
differentiation of alkylamines. We believe the
matchless distinguish ability of the sensor as
developed holds great potential for key applications,
such as rapid monitoring of food freshness, disease
diagnosis, and safety assessments in various
industrial processes.

First Author: Hu Jiahui, Master’s candidate, Shaanxi Normal
University

Correspondence Authors: Prof. Fang Yu, A/Prof. Liu Mei,
Shaanxi Normal University

Full Text Link: https:/doi.org/10.1002/rpm.20240026
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Figure 1. (a) Structures of the building blocks & schematic representation of the preparation

of the nanofilm at the humid air/DMSO interface. (b) Schematic diagram of a nanofilm-based
fluorescence sensor for efficient detection and distinguishment of alkylamines. (¢) Schematic
diagram of visual differentiation of primary, secondary, and tertiary alkylamines by the prepared
nanofilm. DMSO, dimethyl sulfoxide.
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Figure 2. (a) Fluorescence excitation (blue line) and emission (red line) spectra of the nanofilm (kex = 400 nm, Aem

( Nex=400nm, Nem =540 nm) .

= 540 nm). (b) Fluorescence emission spectra of the BT-TPATH nanofilm before and after exposure to saturated
butylamine (BA), dimethylamine (DMA), and triethylamine (TEA) vapors (kex = 400 nm). (¢) Schematic of the
sensing device, which mainly consists of three parts, a gas supply unit, the nanofilm-based sensor, and a data
collection system. (d) Changes in the fluorescent emission intensity of the fabricated nanofilm (black line) and the
relevant films continuously monitored under UV light illumination (kex =400 nm) for 12 h. (e) Recovery times for
90% signal recovery of BA (red line), DMA (blue line), and TEA (orange line) at three different concentrations:
saturated concentration, 1000 ppm, and 100 ppm. (f) Responses of the nanofilm-based fluorescent sensor to various
alkyl amines and some potential interferences. The “star” symbol in Figure 2e stands for the point at which the
fluorescence intensity recovers to 90% of its initial value. (h) Two-dimensional PCA score plot for discriminating

the tested chemicals.
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Surficial Engineering of Cathodic Protection Strategy via
P-Doped NiCuV Monolithic Electrode for Enhanced
Hydrogen Evolution Reaction in Alkaline Media

Huizhen Han, Shiyi Tao, Yu Sun, Yuxin Luo, Yulian Zhao, Somnath Mukherjee, Yi Ma,*

Xin Bo,* and Zenglin Wang*
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mA cm™

The concentrated alkaline
passivates the monolithic electrode for
electrochemical hydrogen evolution
reaction (HER) in the alkaline water
electrolysis (AWE) industry. Herein, a
surface engineering of cathodic protection
via one-step co-electrodeposition of
P into NiCuV is presented and the
achieved monolithic electrode exhibits
an enhanced electrochemical catalytic

behavior and constant durability with a
feedback potential of -0.75 V versus the
reversible hydrogen electrode (RHE)
under an extremely high current density
of 1A cm™ for more than 270 h in alkaline
media. The strategy of cathodic protection
optimizes the charge density redistribution
by forming a phosphate surface layer. This
preserves the particular metal (alloy) phase
from oxidation while also modulating the
heterarchical porous structure through
P incorporation. Furthermore, an anion-
exchange membrane water electrolysis
(AEMWE) with the NiCuVP serving
as the HER catalyst and the NiFeCr
LDH as the OER catalyst is constructed,
which exhibits a current density of 912
mA cm” at 2 V at 80 °C with 30 wt.%
KOH electrolytes. The resultant factors
for activity and durability such as the
electrochemical specific area, redox
behaviors and surface hydrophilicity
are also systematically discussed. This
research presents a practical protocol for
the anticorrosion and active enhancement
of AWE and AEMWE cathodes.

Co-first Authors: Han Huizhen and Tao Shiyi,
Master’s candidates, Shaanxi Normal University
Correspondence Authors: A/Prof. Ma Yi, A/Prof.
Bo Xin, Prof. Wang Zenglin, Shaanxi Normal
University

Full Text Link: https:/doi.org/10.1002/
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On December 15, 2024, seven guests from
Anhui North Microelectronics Research Institute iy = :
Group Co., Ltd., headed by party secretary and 7‘“"-"’7’ pn
director Chen Binggen and accompanied by Prof. Wei e
Xueyong, party secretary of School of Instrument — -

Science and Technology of Xi’an Jiaotong University,

visited the Institute of New Concept Sensor and =0 : B
Molecular Materials. = . 3 R '
Prof. Fang Yu led Chen Binggen and his % P > = e

delegation to visit the exhibition room of the Institute
and briefed them about the research direction,
research achievements and transformation and
application of the institute.

e— I\
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At the subsequent meeting,
INCSMM vice dean Prof. Ding Liping
introduced the basic situation of the
institute, and research assistant Luo
Yanyan presented a report titled “Chemical
and Physical Quantities of New Concept
Film Fluorescence Sensors”.

Next, the two sides exchanged views
on ultra-sensitive detection of toxic gases,
chemical warfare agents, micro-pressures,
and flexible skin electrodes.

Chen Binggen shared the current
situation and future trends of sensors in
China, emphasizing that new concept
sensors need to integrate a variety of
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materials to meet national needs, and
hoped that the two sides would deepen
cooperation in various areas.

Finally, Prof. Fang Yu made a
concluding speech, pointing out that in
the future the two sides will combine the
advantages of INCSMM in the creation of
new sensitive materials and the advantages
of Xi’an Jiaotong University and Anhui
North Microelectronics in micro and
nano processing and device packaging,
and jointly promote the research and
development of new concept sensors.

Wang Shihe, vice dean of Anhui
Intelligent Sensor Research Institute,

Feng Rui, Youth Science and Technology
Leader of Anhui North Microelectronics
(MEMS Technology Direction), Sun
Beibei, vice director of Science and
Technology Industry Department, Wang
Wenjing, head of Wafer Manufacturing
Technology, Li Kun, deputy chief of
Intelligent Sensor System, and Pan
Dazhuo, director of Comprehensive
Management Department, accompanied
Chen Binggen in the visit. INCSMM
Prof. Peng Haonan, A/Prof. Liu Taihong,
Administrative Office director Yang
Xiaogang and secretary Zuo Zhennan
participated in the meeting.
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