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Fang Yu attends Third On-site Meeting of 3Ist CCS Standing Council
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On February 23, 2025, Prof. Fang Yu attended the Third
On-site Meeting of the 31st Standing Council of the Chinese
Chemical Society held in Beijing as a standing director.

The chairman, Academician Wan Lijun, presided over
the council meeting and made the Report on the Work of the
Chinese Chemical Society in 2024. Thirty six standing directors
and 7 members of the Board of Supervisors attended the

meeting, and members of the Secretary-General’s team and the
Secretariat attended the meeting.
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Fang Yu and Peng Haonan visit National Key Laboratory of Precision
and Intelligent Chemistry
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On February 24, 2025, at the invitation of the University
of Science and Technology of China, Prof. Fang Yu and Prof.
Peng Haonan of the Institute of New Concept Sensors and
Molecular Materials visited the National Key Laboratory of
Precision and Intelligent Chemistry (NKLPC), where the two
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sides exchanged views on the cutting-edge technologies, cross-
disciplinary innovations, and future directions of cooperation in
the research of intelligent chemistry.

During the visit, Fang Yu and Peng Haonan visited the
laboratory’s intelligent chemistry experiment platform and Al-
assisted analysis system, and highly appreciated the laboratory’s
breakthrough achievements in the fields of precise molecular

design and intelligent materials development.

This visit provides a new opportunity to deepen
interdisciplinary integration and accelerate the realization of
intelligent chemistry technology, and the two sides will rely on
their respective strengths to jointly promote the innovation of
“Chemistry + AI” research paradigm.
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INCSMM STPS membrane technology and industrialization project showcased
at Shaanxi S&T Financing Docking Roadshow
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On February 26, 2025, Shaanxi Province Science and
Technology Financing Matchmaking Meeting was held in
Qinchuangyuan Financial Center of Xixian New District, and
Institute of New Concept Sensors and Molecular Materials’
STPS (Soft Template-based Polystyrene Foam) waterproof
oil-repellent and breathable membrane technology and
industrialization project showcased at the roadshow as one of
the five invited projects.

INCSMM vice dean Prof. Ding Liping, Prof. Liu
Kaiqgiang, Liaison and Administration Office director Yang
Xiaogang, and research assistant Wang Pei attended the
roadshow. Wang Pei introduced the core advantages, R&D
history and industrialization prospect of STPS waterproof oil-
repellent breathable membrane technology to the audience in
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detail.
This project is based on the international leading gel

emulsion soft template preparation technology developed by
Prof. Fang Yu’s team, which is a class of STPS waterproof
oil-repellent breathable membrane new materials with the
outstanding advantages of wide range of adjustable air
permeability and functional composition composite. Its
production process has three technical advantages: advanced
technology, precise structural control and customized
modification of the surface interface, and has overcome four
major production problems: amplified preparation, stabilized
production, green environmental protection and cost control.
The products can be widely used in automotive, outdoor
electronic equipment, smart home appliances, photovoltaic and
energy storage, daily-use chemical and medical industries.

Thirty government departments, 20 financial institutions,
20 investment institutions, 20 universities and institutes, 30
science and technology-based enterprises and a number of news
media participated in the event organized by Shaanxi Provincial
Department of Science and Technology in conjunction with the
Shaanxi Provincial Party Committee Finance Office.
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Fang Yu speaks at annual conference of Northwest Institute of
Nuclear Technology
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Alumna Wang Zhaojuan’s course selected as Ministry-level Quality Course of
Ministry of Education
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Recently, the course “Scientific Mouth Care - Exploration
of Precipitation Dissolution Balance Based on Handheld
Technology” co-authored by Ms. Wang Zhaojuan, a Class 2022
master’s degree graduate of Physical Chemistry of the Institute
of New Concept Sensors and Molecular Materials, and Ms.
Zhao Chenfan, also a chemistry graduate of Shaanxi Normal
University, both are now chemistry teachers of the Affiliated
Middle School of Northwest A & F University, was selected in
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Research Article

Encapsulated Water Imparts Unprecedented Flame Retardancy to
Cross-Linked Polystyrene Foams

Chi Zhang, Pei Wang, Zhouyu Chen, Binbin Zhai, Xiangquan Liu, Helan Zhang, Junxia Peng, Yinan He,*

Haonan Peng,* and Yu Fang™

Cite This: https://doi.org/10.1021/acsami.4c22309

I: I Read Online
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Chi Zhang, Pei Wang, Zhouyu Chen, Binbin Zhai, Xiangquan Liu, Helan Zhang, Junxia Peng, Yinan He, Haonan Peng, and Yu Fang, ACS Applied
Materials & Interfaces 2025, DOI: 10.1021/acsami.4¢22309.
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Figure 2. The flame retardant properties and performance comparison of cPSs-M2.
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Polymer materials, with their
advantages of light weight, high strength,
and corrosion resistance, are widely
used in manufacturing, agriculture,
transportation, and electronic appliances.
However, polymers are highly flammable,

with a low ignition point, prone to rapid
ignition and the release of harmful
gases, posing significant safety hazards.
Therefore, enhancing the flame retardancy
of polymers is of paramount importance.
Current primary flame-retardant strategies
include physical blending, chemical
crosslinking, and surface coating
methods. However, these approaches face
issues such as environmental pollution,
high costs, and vulnerable coatings,
necessitating the development of novel
eco-friendly flame-retardant strategies.
Water, as a low-cost, environmentally
friendly, and non-flammable substance,
offers great potential for developing

53554, Research Highlight

innovative flame-retardant polymers.
Using the emulsion-templating method,
water can be uniformly dispersed in a
polymer matrix at the micro-to-nano scale,
forming solid-liquid composite materials.
This method, through the regulation
of pore structures and balancing the
Marangoni effect and Ostwald ripening
effect, effectively enhances the flame
retardancy of the material, providing a
promising pathway for developing eco-
friendly polymer materials.

In this study, we pioneered the use
of water as a flame retardant, successfully
preparing solid-liquid composite materials
based on crosslinked polystyrene foam
(cPSs) using the emulsion-templating
method. These materials exhibit a fully
enclosed pore structure. In UL-94 testing,
the solid-liquid composites demonstrated
exceptional flame-retardant performance,
achieving a flame resistance rating of V-0.
The peak heat release rate (PHRR) and
total heat release (THR) were significantly
reduced, while the ignition time (TTI)
and flame performance index (FPI) were
increased by more than 10 times and
25 times, respectively. By applying a
micrometer-thick hydrophobic coating to
the material surface and using saltwater
instead of pure water, we achieved flame-
retardant durability exceeding eight
years. Unlike traditional flame-retardant
strategies, this study integrates water as a
flame retardant into the material interior,
leveraging water's high specific heat and
heat of vaporization to achieve green and
efficient flame retardancy through cooling,
dilution, and smothering effects. This
research not only lays the foundation for
the development of revolutionary, novel
eco-friendly flame-retardant materials but
also demonstrates tremendous commercial
potential and broad prospects in practical
applications.

First Author: Zhang Chi, master’s student, Shaanxi
Normal University

Correspondence Authors: Prof. Fang Yu, Prof. Peng
Haonan, Ms. He Yinan, Shaanxi Normal University

Full Text Link: https:/doi.org/10.1021/
acsami.4c22309
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Research Article

Manipulating Constitutional Isomerism of Imine Linkages in
Interfacially Confined Nanofilms toward Enhanced Fluorescence

Sensing

jzang Feng, Haixia Chang, Xingtong Zhou, Shouxin Zhang,* Liping Ding,* Taihong Liu,* and Yu Fang

| Cite This: https://doi.org/10.1021/acsami.5c00028

E Read Online
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Jiang Feng, Haixia Chang, Xingtong Zhou, Shouxin Zhang,* Liping Ding,* Taihong Liu,* and Yu Fang. ACS Appl. Mater. Interfaces, 2025, DOI:

10.1021/acsami.5c00028
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Photoluminescence efficiencies of covalent
organic frameworks (COFs) are significantly restricted
by the electron delocalization and charge transfer
among the conjugated skeletons. Aiming to evaluate the
inherent effect of imine sequences on the photophysical
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Figure 1. (a) Schematic diagrams of the constitutional isomerism of imine
linkages with the distinct dipole moment orientations. (b) Frameworks of
the nanofilm #1 featuring the disturbed D-N=C-A sequence and the nanofilm
#2 featuring the joint D-C=N-A sequence. (c¢) Schematic illustration for
preparing the nanofilms via the air-liquid interfacially confined dynamic
condensation strategy.
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Figure 2. Sensing and discrimination performances of the nanofilms to
gaseous TFA based on the home-made sensing platform.
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properties of the generated frameworks, two nanofilms (denoted
as the nanofilms #1 and #2) were prepared based on the air-liquid
interfacially confined dynamic condensation strategy using the
same building skeletons, tetraphenylethylene (TPE) and benzo[c]
[1,2,5]thiadiazole (BT). To be noted, the AIEgen TPE and BT acted
as the D and A groups, respectively, and the imine group could
be functioned as an emission mediator and a recognition site for
sensing applications. The nanofilms’ properties were systematically
characterized and comprehensively investigated using the steady-
state optical techniques and ultrafast transient absorption.

The nanofilm #1 displayed a steady-state absorption maximum
around 410 nm corresponding to the m-n* transitions. Additional
strong and narrow short-wavelength absorption bands were also
found around 320 nm. Specifically, the nanofilm #2 featured the
absorption maximum around 430 nm. The spectral red-shift (AA
~ 20 nm) reflected the slightly extended n-delocalization of D-A
conjugation as well as the enhanced n-n transition in the nanofilm
#2 featuring the D-C=N-A sequence. The increased optical energy
gaps from ~ 2.23 eV for the nanofilm #1 to that of ~ 2.35 eV for the
nanofilm #2 supported efficient ICT in the joint D-C=N-A sequence.
It suggested that the joint D-C=N-A sequence produced a little
stronger electron transfer capability than the contrastive D-N=C-A
sequence as expected. The ICT and fluorescence properties of these
nanofilms were also seriously influenced by the imine sequences. As
reported, the plausible PET and cis-trans isomerization process of
C=N effects generally resulted in the non-fluorescent or less-emissive
characteristics.

The distinct dipole moment orientations of imine linkages
involved in the mn-delocalization of conjugated donor-acceptor
systems diversely. They also played critical roles in affecting the
fluorescence turn-on sensing of the obtained nanofilms for gaseous
trifluoroacetic acid (TFA). The joint donor-C=N-acceptor sequence in
the nanofilm #2 resulted in relatively stronger fluorescence originally
than that of the nanofilm #1 featuring the disturbed donor-N=C-
acceptor sequence. While after blowing trace TFA, the latter nanofilm
#1 possessed prominent fluorescence enhancement and obviously
color visualization. Comparative transient absorption observations
and theoretical calculations elucidated the effective manipulation of
the ICT efficiencies among the imine-linked functional skeletons.

With the help of a laminated fluorescent sensor, a compact
sensing platform was further integrated using the optimized
nanofilm #1. It exhibited good selectivity, excellent reversibility
(= 50 recycles), extraordinary detection limit (~ 0.1 ppt), and rapid
recovery process to gaseous TFA. In-depth analysis of the recovery
time on the sensing curves of TFA and other acid interferences, a
clear discrimination among them could be conducted. Our findings
provide the valuable optimizations of m-linkages in COFs and reliable
fluorescent film sensors for monitoring toxic and hazardous gases.

First Author: Feng Jiang, Master’s candidate, Shaanxi Normal University
Correspondence Authors: A/Prof. Liu Taihong, Prof. Ding Liping, Shaanxi Normal
University; A/Prof. Zhang Shouxin, State Key Laboratory of NBC Protection for
Civilian

Full Text Link: https:/doi.org/10.1021/acsami.5c00028
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pubs.acs.org/Langmuir

Formation of Highly Negatively Charged Supported Lipid Bilayers
on a Silica Surface: Effects of lonic Strength and Osmotic Stress
Xiaojia Xu, Shuwen Tan, Yao Fu, Wenlong Xing, Yaping Song, Xiaoyan Liu,* and Yu Fang

Cite This: https://doi.org/10.1021/acs.langmuir.4c04405
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Xiaojia Xu, Shuwen Tan, Yao Fu, Wenlong Xing, Yaping Song, Xiaoyan Liu*, Yu Fang. Langmuir 2025, 10.1021/acs.langmuir.4c04405
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Solid supported lipid bilayers
(SLBs) serve as an excellent platform
for biophysical studies. However, the
formation of highly negatively charged
SLBs on negatively charged surfaces
remains a challenge due to electrostatic

repulsion. The study employed two
methods for applying osmotic pressure:
altering the ion strength on one side
while maintaining constant ion strength
on the vesicle's interior or exterior. Here,
we study the effects of ionic strength
and osmotic stress on the formation of
highly negatively charged SLBs on the
silica surface. We used quartz crystal
microbalance-dissipation to study
the adsorption and rupture of highly
negatively charged small unilamellar
vesicles on the silica surface in different
concentrations of NaCl and under
different osmotic stresses.

It was demonstrated that an increase
in the ionic strength of the solution
enhances SLB formation. Both hypertonic
and moderate hypotonic osmotic stress
can promote the formation of SLBs.
However, the SLB cannot be formed
under high hypotonic osmotic stress.
Importantly, osmotic stress alone without
a change in ionic strength is insufficient
to promote SLB formation. Moreover, the
topographical images obtained by atomic
force microscopy showed that complete
bilayers were formed under hypertonic
osmotic stress and high ionic strength,
whereas defects were noticed in the
bilayers formed under hypotonic osmotic
stress. Furthermore, the fluidity of the
lipid bilayers was studied by fluorescence
recovery after photo bleaching. A higher
membrane fluidity was observed for the
complete lipid bilayers compared to that
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Figure 1. AFM height images of the SLBs formed by the vesicles under different osmotic stresses [(a and d) hypertonic (my,e; = 1000 mOsm), (b and e) isotonic, and (¢
and f) hypotonic (7ty,c; = =800 mOsm)] with the NaCl concentration outside the vesicles kept constant [(a—c) Cy,ci ox =500 mM, and (d—f) Cy,¢ o, = 750 mM]. The section
analyses show the height profiles along the corresponding lines indicated in the height images.

of the lipid bilayers with defects. For
preparing charged lipid membranes by
applying osmotic stress, we recommend
the internal method due to its narrower
ionic strength range and simpler
operation. To determine the mechanism
of charged lipid bilayer formation with
a change in osmotic stress, the external

method should be used because it
enables us to distinguish the effects of
electrostatic interaction and osmotic
stress. Our findings provide insights into
the preparation of model cell membranes
on solid surfaces and also have important
biomedical implications, in areas such as
biosensors and drug carriers.
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Nerve agents (NAs) are highly toxic
organophosphorus (OP) compounds that
are often used in terrorist attacks and wars

to threaten national security and public
health. For the sake of public safety and
citizen health, the development of efficient
and portable detection devices to nerve
agents is critical.

In this investigation, a
naphthalimide-rhodamine based dual-
chromophore, RNI-P, was synthesized
and applied to detect nerve-agent mimic
diethyl chlorophosphate (DCP) and
real nerve agents. The probe exhibits
inherently weak fluorescence due to the
PET processes from both piperazine and
rhodamine units to the naphthalimide unit.
It shows rapid fluorescence enhancement
to DCP in aqueous solution, demonstrating
exceptional sensitivity and selectivity.
Furthermore, the probe-inked paper strip
can also rapidly respond to DCP vapor
when integrated into a lab-made portable
sensing platform. the paper strip can show
significant fluorescence enhancement for
DCP as low as 130 ppb within a minute,
and can effectively detect DCP vapor at
even lower concentration (66 ppb) by
adjusting the testing conditions. Most
notably, the probe is capable of quickly
and effectively detecting real nerve agents
such as sarin and soman in aqueous
solution, highlighting its significant

potential for practical use. It was proved
that the fluorescence enhancement
is attributable to the inhibition of the
PET process from both piperazine and
rhodamine units to the naphthalimide unit,
triggered by the protonation of RNI-P
with DCP hydrolysis product. This study
reveals that not only the usual nucleophilic
groups but also a second fluorophore can
cause effective PET process to the core
chromophore and empowers the probe
with strong potential for efficient detection
of nerve agents.

Therefore, this research presents a
highly efficient, rapid responding, and
repeatable sensor for the detection of
nerve agents in both aqueous solutions
and gas phases, offering a viable option
for the portable detection of nerve agents
in practical applications.

First Author: Wang Rongxin, master’s student,
Shaanxi Normal University
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PDT has emerged as a promising
alternative in recent decades. In a PDT
regimen, a photosensitizer (PS) absorbs
light energy and transits to the excited
state by which this energy (type Il ) or the
excited electron (type I) is further shifted
to the neighboring oxygen molecules,
generating reactive oxygen species
(ROS). These ROS oxidize pivotal macro-
biomolecules, such as lipids, proteins,
and DNA, triggering deeper biological
responses and ultimately inducing cell
death. Nevertheless, current commercially
available PSs, such as porphyrin and
chlorin derivatives, suffer from various
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limitations, including tedious preparation, poor
photostability, and inadequate selectivity. Therefore,
a novel class of PSs with bold structural novelty is
highly demanded to push the envelope of this field.

Many Ir(IIT) complexes have been considered
candidate drugs for anticancer therapy due to
their favorable photophysical attributes and
unique physiological properties, including strong
photostability, ease of synthesis, and modifications.
Besides, phosphorescent cyclometalated Ir(III)
complexes often specifically accumulate in various
cellular compartments such as mitochondria,
endoplasmic reticulum, lysosomes, Golgi apparatus,
and nuclei, providing a convenient way to induce
cytotoxicity through the generation of ROS. Whilst
mononuclear Ir(IIl) complexes have been extensively
used as PSs for anticancer therapy, their dinuclear
counterparts remain largely underexplored. A recent
study suggested that a dinuclear cyclometalated
Ir(IIT) complex in which the monomeric units were
simply bridged by a flexible alkyl chain outperformed
its mononuclear form in both photoluminescence
quantum yield and singlet oxygen quantum yield.
Indeed, homonuclear bimetallic complexes are often
paired with interesting properties that are beyond the
reach of their monomers. These advances prompt us
to scrutinize the optical properties of a novel series
of dinuclear Ir(III) complexes with rigid bridging
ligands in which the optimized planar configuration
may stand a chance to largely reshape its 2PA
transition probabilities. The 2PA process involves the
simultaneous absorption of two photons. Compared
to single-photon absorption, 2PA offers an elegant
way to excite Ir(IIl) complexes in the near-infrared
regime and allows deeper tissue penetration for PDT
applications.

Herein, a series of novel binuclear Ir(III)
complexes were synthesized. In contrast to the routine
multinuclear framework, the Ir(II) monomers were
interfaced from the flank in an asymmetric manner
via two large conjugate planes. Their photophysical
properties and photocytotoxicity were investigated.
Interestingly, benefiting from the potentially extended
planar configuration, the dinuclear complexes feature
significant enhancement in 2PA absorption compared
to the reported mononuclear complexes.
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