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Fang Yu attends 11th Science Education Forum of Academic Divisions
of Chinese Academy of Sciences
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Fang Yu attends commemoration of 130th Anniversary of Xi’an
Jiaotong University and 70th Anniversary of Its Relocation to Xi’an
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Training Session on Laboratory Safety and Confidentiality held
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Prof. Liu Kaigiang appointed vice principal for Science of Qujiang
No. 3 Middle School
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Bo Xin presents at Industry-Academia-Research Symposium on
Advanced Materials and Electrochemical Engineering
| BRI A S B LR 35 B AEL
SNNU INCSMM faculty and students attend CCS
35th Annual Conference
| FEGEHAREEFENELE B BFEAEL LRE
SNNU INCSMM graduate students win awards at CCS
35th Annual Conference
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Fang Yu’s New Concept Sensors and Molecular Materials Team
selected among Outstanding Supervisor Teams
I Bal R EERFMFRR LA RS
Fang Yu attends Centennial Development Conference of Department of
Chemistry at Tsinghua University
| B EME “BeAHE” FRE
Fang Yu delivers lecture at “Zhizhi Lecture Series”
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Liu Kaiqiang presents at 12th Symposium on New Supramolecular
Materials
/Xl Bl B S Am 2026 48 P AL AR AT L AT A
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Liu Zhongshan presents at 2026 Chinese Chemical Letters Symposium
on Frontiers in Analytical Chemistry
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Shaanxi Provincial Key Laboratory of New Concept Sensors and
Molecular Materials hosts Young Scholars Exchange Forum
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Bo Xin and his students attend 3rd Westlake Symposium on AEM-WE
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Protonation-Triggered Fluorescence Switching in COF Membranes for

the Selective and Rapid Detection of New Psychoactive Substances
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Helical Linker as a Conformational Editor: Differential Locking of
AlEgens for Tailored Luminescence and Circularly Polarized Light
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Core-Wing Modulated Squaraines with Enhanced Two-Photon
Absorption and Efficient Photothermal Eradication of Bacteria
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Fluorescent Bubble Sensor Array and a Conceptual Platform for
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High-Performance Sensing of Gaseous Nerve Agent Simulants
2/ ZREMEMZERBITE: BGREKEFFZEF LR AN E
B b
Multiscale-coupled triple-confinement engineering: fabrication
and applications of high-efficiency long-lifetime room-temperature
phosphorescent carbon dots
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Exciton-photon critical coupling in size-tailored quantum dots enables
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>22% efficient and stable inverted CsPbl3 solar cells

i1t Exchange & Cooperation
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Academician Tong Zhenhe visits SNNU INCSMM and delivers report
at the Qujiang Forum
27 | Fm B E T A FHREZRSAT L E RS
Prof. Chen Xiaodong from Nanyang Technological University visits
SNNU INCSMM and delivers report
28 / BREERE T SWARIEFE “KEZAFE” FERE
Academician Cheng Zhengdi visits SNNU INCSMM and delivers
lecture at Chang’an Lecture Series
LWATHEREEE SR D E /R

Board of Directors chairman Ma Yunsheng of Shandong Chambroad
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Holdings Group received
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INCSMM delegation visits Hanwei Electronics Group Corporation
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Prof. Xiao Fengshou of Zhejiang University invited to give a report
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INCSMM Faculty and students participate in SCIENCE DAYS at
ISUCT-2026 conference
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China Academy of Space Technology Xi’an Branch visitors received
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Prof. Zheng Junrong of Peking University invited to give a report
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Fang Yu attends 11th Science Education Forum of Academic Divisions of
Chinese Academy of Sciences
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On April 7, 2026, Prof. Fang Yu attended the 11th Science
Education Forum of Academic Divisions of the Chinese
Academy of Sciences, hosted by the Committee on Science
Popularization and Education of the CAS Bureau of Academic
Divisions and organized by Shanghai Jiao Tong University
in Shanghai and participated in the panel discussion titled
“Reshaping Science Classrooms and Practice of Personalized
Learning in Primary and Secondary Schools Driven by AI+HI”
and the launch ceremony for SJTU Future Teacher Competence
Program.

As part of the celebrations marking the 130th anniversary
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of Shanghai Jiao Tong University, this forum was held under
the theme “AI+HI: Reshaping Science Classrooms and
Personalized Learning in Primary and Secondary Schools”.
Ding Kuiling, SJITU president and CAS academician; Xue Hui,
deputy director of the CAS Bureau of Academic Divisions;
and James George, acting resident representative of the
United Nations Development Programme (UNDP) in China,
attended the opening ceremony and delivered speeches. CAS
academicians Wu Xiangping, Zhou Zhonghe, Wang Huimin,
and Liu Ming, along with hundreds of experts and scholars
from universities and K-12 schools in Canada, Argentina, Hong
Kong, Macao, and China’s mainland, participated in the forum
to jointly explore pathways for transforming science education
against the backdrop of the integration of artificial intelligence
and human intelligence.
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The 11 Science Education Forum of Academic Divisions of the Chinese Academy of Sciences
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Al+HI: Reshaping Science Classrooms and Personalized Learnmg in Primary and Secondary Schools
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Fang Yu attends commemoration of 130th Anniversary of Xi‘an Jiaotong

University and 70th Anniversary of Its Relocation to Xi‘an
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On April 8, 2026, Prof. Fang Yu was
invited to attend the “Conference on High-
Quality Development of World-Class

University with Chinese Characteristics:

Commemorating the 130th Anniversary

of Xi’an Jiaotong University and the 70th
Anniversary of Its Relocation to Xi’an”,
held at the Siyuan Student Activities
Center at Xi’an Jiaotong University in
Xi’an.
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Training Session on Laboratory Safety and Confidentiality held
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On April 9, 2026, the Institute of
New Concept Sensors and Molecular
Materials at Shaanxi Normal University
held a special training session on
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“Laboratory Safety and Confidentiality” in
the lecture hall. The session was chaired
by vice dean Prof. Ding Liping, and
attended by nearly 100 faculty members
and students.

MR

Prof. Liu Kaiqiang appointed vice principal for Science of Qujiang No. 3
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On April 10, 2026, Prof. Liu Kaigiang of the Institute
of New Concept Sensors and Molecular Materials at Shaanxi
Normal University was appointed vice principal for Science of
Qujiang No. 3 Middle School.
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Bo Xin presents at Industry-Academia-Research Symposium on Advanced
Materials and Electrochemical Engineering
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On April 11, 2026, Assoc. Prof. Bo Xin from the Institute of
New Concept Sensors and Molecular Materials at Shaanxi Normal
University attended the Industry-Academia-Research Symposium
on Advanced Materials and Electrochemical Engineering held
in Beijing, where he presented a report titled “Research and
Inspiration: Critical Catalysts for Efficient Water Electrolysis for
Hydrogen Generation”.
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SNNU INCSMM faculty and students attend CCS 35th Annual Conference
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From April 11 to 14, 2026, Prof. Fang Yu, Prof. Ding
Liping, Prof. Liu Jing, Prof. Xue Dongxu, Prof. Bian Hongtao,
Prof. Ma Jiani, Prof. Peng Haonan, Prof. Liu Taihong, Assoc.
Prof. Liu Zhongshan, Assoc. Prof. Miao Rong, Lecturer Peng
Lingya, Lecturer Zhao Zhihao, Postdoctoral Researchers Ma
Zhiyan and Zhai Binbin, and several students from the Institute

of New Concept Sensors and Molecular Materials at Shaanxi
Normal University attended the 35th Annual Conference of the
Chinese Chemical Society held in Chongqing.

Fang Yu delivered a session keynote report titled
“Molecular Materials for Sensing and Future Technologies”,
Ding Liping and Bian Hongtao presented invited session
reports titled “Development of Interface-Confined Assembled
Nanomembranes and Their Applications in High-Performance
CBRN Sensing” and “Nonlinear Spectroscopic Studies of
Interfacial Structures and Adsorption in Aqueous Solutions”,
respectively.

Xue Dongxu, Ma Jiani, Liu Taihong, Liu Zhongshan,
Miao Rong, and Peng Lingya presented session reports titled
“Synthesis of Multicomponent MOFs Driven by Gas Separation

v A April, 2026 | 05
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and Storage”, “Study on the Reaction
Mechanisms of Photocage Molecules”,
“Control of Molecular Excited-State
Behavior and Two-Photon Absorption”,

“Integration of Fluorescent Monolithic
Columns with Micro-Separation and
Detection”, “Regulation of Intramolecular
Charge Transfer in Rhodamine and

MREHAREEDENFESE 35 E

SNNU INCSMM graduate students win awards at CCS 35th Annual Conference
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Its Applications”, and “Research on
the Mechanisms of Organometallic
Photocatalytic Reactions and Regulation
of Non-adiabatic Processes”, respectively.
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2026 doctoral student, won the First Prize
in the 2026 “Kliisch Cup” CCS Outstanding
Graduate Research Achievement Award in
Colloid and Interface Chemistry, while Zhou
Jiancheng, a Class of 2028 doctoral student,
and Dou Xiaoya, a Class 2027 master’s
student, were awarded the Best Poster Prize.

At the 35th Annual
Conference of the Chinese
Chemical Society, held from April
11 to 14, 2026 in Chongqing,
several graduate students from
the Institute of New Sensors

The 35th Annual Meeting of the Chinese Chemical Society (CCS 2026)
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Fang Yu’s New Concept Sensors and Molecular Materials Team selected among
Outstanding Supervisor Teams
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Recently, the Chinese Union for
Supervisor Development announced
the list of the first cohort of outstanding
supervisors and teams. Prof. Fang Yu’s
New Concept Sensors and Molecular
Materials Team was selected as one of the
“First Cohort of Outstanding Graduate
Supervisor Teams”.

The team members are Ding Liping,
Liu Jing, Bian Hongtao, Peng Haonan,
Ma Jiani, Xue Dongxu, Liu Taihong,
Miao Rong, and Liu Xiaoyan.

A collaborative organization initiated
by Harbin Institute of Technology and
co-founded by 19 Chinese universities,
the Chinese Union for Supervisor
Development was established in June
2025.
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ment Conference of Department of

Chemistry at Tsinghua University
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On April 18, 2026, Prof. Fang Yu was invited to attend
the Centennial Development Conference of the Department of
Chemistry at Tsinghua University, held at the New Tsinghua
Auditorium on the Tsinghua University campus.
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Fang Yu delivers lecture at “Zhizhi Lecture Series”
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On the evening of April 19, 2026, Prof. Fang Yu was
invited to speak at the School of Chemistry and Chemical

Engineering’s “Zhizhi Lecture Series” at Shaanxi Normal
University, where he delivered a lecture titled “Why Study
Chemistry?” to undergraduate students from the classes of 2028
and 2029.

Drawing on recent academic activities and his decades
of experience in research and education, Fang Yu shared his
insights on “what chemistry is, the development of chemistry,
and the role of chemistry”. At the end of his talk, Fang Yu
expressed two expectations for the young students: First, they
should set lofty aspirations, cultivate a resilient character, and
take control of their own destiny with an indomitable spirit;
Second, they should cultivate a deep sense of patriotism and
social responsibility, grounding themselves in both moral

integrity and professional competence, and conducting
themselves with rigor and meticulousness. Fang Yu also
answered questions from the students and posed for a group
photo with them.
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Liu Kaigiang presents at 12th Symposium on New Supramolecular Materials
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From April 17 to 19, 2026, Prof. Liu Kaiqiang from the
Institute of New Concept Sensors and Molecular Materials at
Shaanxi Normal University attended the 12th Symposium on New
Supramolecular Materials, hosted by Northwest Normal University,
where he presented an invited report titled “High-Efficiency
Interfacial Adhesion under Extreme Conditions”.
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Liu Zhongshan presents at 2026 Chinese Chemical Letters Symposium on
Frontiers in Analytical Chemistry
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From April 17 to 20, 2026, Assoc.
Prof. Liu Zhongshan from the Institute
of New Concept Sensors and Molecular
Materials at Shaanxi Normal University
attended the 2026 China Chemical Letters
Symposium on Frontiers in Analytical
Chemistry held in Ganzhou, Jiangxi

Province, where he presented an oral
report titled “Miniaturized Separation-
Detection System for Toxicants”, outlining
the research progress his research group
has made in recent years regarding novel
separation and sensing materials and
miniaturized separation-detection system.
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Shaanxi Provincial Key Laboratory of New Concept Sensors and
Molecular Materials hosts Young Scholars Exchange Forum
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On April 20, 2026, the first Young Scholars Exchange
Forum of the Shaanxi Provincial Key Laboratory of New
Concept Sensors and Molecular Materials was held in the
lecture hall of the Institute of New Concept Sensors and
Molecular Materials at Shaanxi Normal University. Nearly
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100 attendees were present, including
Prof. Fang Yu and Prof. Liu Chenghui,
dean of the School of Chemistry and
Chemical Engineering of Shaanxi Normal
University; Prof. Chen Juan, vice dean
of Institute of Science and Technology at
Xi’an Jiaotong University; Zhao Weibin,
party secretary and Prof. He Gang, vice
dean of XJTU Frontier Institute of Science
and Technology; Prof. Liu Feng, executive
dean of XJTU Institute of New Concept
Sensors and Molecular Materials; as well
as faculty members, R&D engineers,
and graduate students from the Key
Laboratory. The opening ceremony was
presided over by Prof. Ding Liping, vice
dean of SNNU Institute of New Concept
Sensors and Molecular Materials.

At the opening ceremony, Liu
Chenghui and Chen Juan delivered
speeches, welcoming the attending
experts, young faculty members, and
graduate students, and offered their
congratulations on the forum’s launch.

During the presentation session,
five young XJTU and SNNU faculty
members presented reports on their
respective research areas. Dr. Xiao Yuxin,
Dr. Song Xin, and Dr. Wu Sifan from

XJTU presented reports titled “Design,
Preparation, and Performance Study of
Organic Smart Responsive Materials”,
“Development and Application of X-ray
Detection Materials”, and “Integrated
Design Research on Millimeter-Wave
Antennas and Devices”, respectively;
Dr. Lin Simin and Dr. Zhai Binbin from
SNNU presented reports titled “Synthesis,
Photophysical Properties, and Functional
Applications of Porous Fluorescent
Molecular Materials” and “Functional
Materials for Different Sensing Modes
Based on Interfacial Polymerized
Nanomembranes”, respectively. During
the session, attending experts, faculty, and
students engaged in discussions on topics
including molecular material design,
device integration, sensing mechanisms,
and interdisciplinary collaboration.

At the closing ceremony, Fang
Yu delivered a concluding address. He
commended the organizational success
of this forum and the quality of the
presentations by the young scholars,
noting that young talent is a vital force for
the sustainable development of the Key
Laboratory and a key pillar for driving
innovative breakthroughs in the fields

of new concept sensors and molecular
materials. Fang Yu encouraged young
scholars to further refine their scientific
questions, highlight the distinctive
features of their research, strengthen their
awareness of interdisciplinary integration,
and strive to establish research directions
with distinctiveness and influence. He
emphasized that the Key Laboratory must
continue to build high-level academic
exchange platforms, improve mechanisms
for cultivating young talent, and promote
in-depth collaboration across disciplines
and teams to inject new vitality into
the laboratory’s development and the
advancement of the discipline.

This forum is jointly organized by
the Key Laboratory of Applied Surface
and Colloid Chemistry (Ministry of
Education), Shaanxi Provincial Key
Laboratory of New Concept Sensors and
Molecular Materials, Xi’an Municipal
Key Laboratory of Intelligent Sensing
for Chemical, Biological, Nuclear and
Radioactive, SNNU School of Chemistry
and Chemical Engineering, and XJTU
Institute of New Concept Sensors and
Molecular Materials.
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Bo Xin and his students attend 3rd Westlake Symposium on AEM-WE
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From April 24 to 26, 2026, Assoc. Prof. Bo Xin and
his students from the Institute of New Concept Sensors
and Molecular Materials at Shaanxi Normal University
attended the 3rd Westlake Symposium on Anion-Exchange
Membrane Bo Xin and his students attended the 3rd West
Lake Symposium on AEM-WE (Hydrogen Production via
Anion-Exchange Membrane Water Electrolysis), held in
Hangzhou.
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Figure 1. (a) Representative methods for the preparation of fluorescent sensing films; (b) Structures of TTPA

and TFPA, along with a schematic illustration of the preparation process for TTPA-TFPA COF membrane; (c)
Schematic illustration of the response of TTPA-TFPA COF membrane to ozone, DMBA, and NH;.

Intensity (a.u.)

rreca—sce—ace—sca—sca-eca—sce—sce—edd

10 20 30 40
20 (°, Cu Ka)

00 02 04 06 08 10
Relative pressure (P/P,)

B 2. TTPA-TFPA COF Jii#) k fE 55 B4

Figure 2. Images and characterization of the TTPA-TFPA COF membrane.

14

w A April, 2026

b c
TTPA-TFPA COF
e f
C=N h
N o N,
s A rp 0
3 L b Q
s
z TFPA g,h
§ [ Gdef T
£ a ~ [
N-YA Yo
Y I . & sl N
1000 1500 170 NN
Raman shift (cm™) emical Shift (ppm)
600
—— TTPA-TFPA COF membrane h | Fo0.12
—— TTPA-TFPA amorphous membrane 500 - £ 1.9 nm
—— Simulated &0 o 2010 E
= 20.
@ 400 5
ey —e——— TTPA-TFPA COF membrane 0 0.08
& 300 Soer, TTPATIPA COF mentrane = 1,397.54 Mg E [ TTPA-TFPA COF membrane
@ 35006
$ 200 =
g 8004
E] ’A-TFPA amorphous membrane o U.
=100 o e = 3162 171G %
=
3

70 5 10 15 20 25 30 35 40
Pore Width (nm)

New psychoactive substances
(NPS) typically exhibit low saturated
vapor concentrations and are
susceptible to interference such as
water vapor and carbon dioxide,
making the realization of high-
performance gas-phase detection a
challenge in both scientific research
and public safety. Herein, we
presented a self-standing covalent
organic framework (COF) membrane
formed between 1,3,5-tris-(4-
aminophenyl) triazine (TTPA)
and 4,4',4"-nitrilotribenzaldehyde
(TFPA), TTPA-TFPA COF,
which was fabricated via a two-
step synthesis involving interface-
confined polymerization followed
by post-processing. The sensor used
the ozone-treated COF membrane
as the sensing layer exhibited
rapid, highly selective, and visually
observable fluorescence response
toward the NPS simulant (S)-N,a-
dimethylbenzylamine (DMBA),
achieving a fast response time of
less than 1 min and an ultra-low
detection limit of 2.1 ppb. Moreover,
the sensor successfully discriminates
seven structurally analogous NPS
reference standards through kinetic
response profiling. The infrared and
XPS spectra, along with theoretical
calculations, further reveal the sensing
mechanism is driven by hydrogen
bond interaction between the ozone-
treated COF membrane and the
DMBA. These findings offer valuable
insights for developing portable, real-
time chemical monitoring devices,
providing an innovative solution for
on-site trace-level NPS detection.
This holds promising potential for
addressing serious threats to human
health, family harmony, and social
stability.

First Author: Luo Yan, doctoral candidate,
Shaanxi Normal University
Correspondence Authors: Prof. Fang Yu,
Prof. Ding Liping and Dr. Peng Lingya,
Shaanxi Normal University

Full Text Link: https://doi.org/10.1002/
anie.5244392
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Differential Locking of AlEgens for Tailored
Luminescence and Circularly Polarized Light
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Online publication date: 7 Apr 2026

https://doi.org/10.31635/ccschem.026.202607606

BreEiE R E AR fiER: BEXNRES
Wi E LI AR & S BRRSE

Jing Li#, Xubin Wang#, Jiahai Chen, Zhouyu Chen, Simin Lin, Rong Miao* and Yu Fang*. CCS Chem. 2026, DOI: 10.31635/ccschem.026.202607606

FEFRATTFHITER

Spatial Confinement

Conformation Editor

7\

58; < Enhanced Emission

14l ﬂ Multicolor Crystal

P-HTPE M-HTPE
glum i 10-2

Amplified CPL

A BRI R PR RE S 2 T4

G ST WNB LR S HER U %
DIRHSG  JUHX T RS T 40 (AIE)
PRET , Al 2 BR A 7T P ke |
PR AR R ol 7, 2T A
BEIRS RS AL EAMIUPS S 473
KR R A A . TR R A
A EAR, C ORI S —1EfE
KA H SRR IRT, ALGEMERE |
W 575 e RBP4 e AR BB A —
FEFRFE LR A @R S E 55,
FITEAME LA S HORG if 1) — AEAl G4
HHZ T, [5] B ARENIE . P
B, AR E RO,
TRESEY MGG, AL

5P 5 A B IR R 4 4R B 1Y
Iy FBEH R

AR SC LA W T S 98 AR R
MRS, WHTEENR S
fis (TPE) A1 =%l (TPA) &I
JCIY ZH 4K HTPE 5 HTPA, B 76l
1o 2 ] PRAEORS 5 R 4% ALE 43 F 1A 42
5ERMATH, PRI, (5] 1BE AL
SR PRE R, I8 W R4
B8, E R PR IR
3. HTPE #H % TPE 48 JI 2 47 1%,
HTPA ##% TPA #2249 154 £%5. [FIET,
M2 TR AL 1Y = 4 BRI R85 % AN [ AR
RICHITC A 22 A BUE R TRFE
BOR A TPE ££ HTPE H i 1) & A %)

RIS, Wi /NE TPA ££ HTPA H U
PREEI RIS AT ESA S BT
HE— - E B, HTPE (194 % R i 4 78

s EHRRRE, XM R BUE i
AR G, FERBLH a2 K

. HE—2EHh, HTPE #5 {8 4247 It 7
HFPE, iR, RBES KB
H B ) 0 1R e R i AR
K, SN g, B8] 107 HoRg.
UE4h, HTPE i il 4 S F Mt A, @
it C-FRET SRS ae it 5 T ML id 45
B P B G R YR}, SE 2 R
P& e T AR R A SR i 2 5K
WY 2 & B R NOE S FHE
S R T R B

w A April, 2026 | 15



%1%%-3<8 Research Highlight

a)

Previous Work

¢ Flexible Alkyl Linker ¢ Rigid n-Conjugated Linker 4 Macrocyclic Linker

Vw0 &9

b)

B 1. AT T RIKE
i3k (a) HAIA ey = AR
) 3R 3h 4 25 A xR M BB K g (b))
0 & B A,

Figure 1. Schematic comparison

of traditional linker-based dimer
design strategies (a) with the spatial-
confinement-driven structural
symmetry-breaking strategy
introduced in this work (b).
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The photophysical properties
of organic luminescent materials are
strongly influenced by molecular
conformation, intramolecular motion,
and solid-state packing. In aggregation-
induced emission (AIE) systems,
restricting intramolecular rotations and
vibrations is particularly important
because it helps suppress nonradiative
decay and improve emission efficiency.
Dimeric systems, with their well-defined
structures and clear interchromophore
interactions, have therefore been widely
used as model systems for understanding
conformation-property relationships.
However, conventional linkers, such as
flexible chains, rigid aryl groups, and
macrocycles, can only partially regulate
chromophore distance and coupling, and
often do not provide sufficient control
over three-dimensional molecular
conformation. In this context, [S]helicene

16 | wA April, 2026
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This Work: [5]-Helicene Linker

Precise 3D Conformational Control

is especially attractive because of its rigid,
chiral, and sterically demanding structure.
It can act not only as a linker, but also as
a conformational editor, offering a useful
strategy for tuning both luminescence and
chiroptical properties.

In this work, a rigid chiral [5]
helicene unit was used to construct two
dimers, HTPE and HTPA, containing
tetraphenylethylene (TPE) and
triphenylamine (TPA), respectively.
The purpose was to regulate the
conformation and luminescence behavior
of AIE-active molecules through spatial
confinement. The results show that [5]
helicene does more than simply connect
two luminophores. By restricting
intramolecular motion, it greatly enhances
fluorescence in solution: HTPE is 47
times more emissive than TPE, while
HTPA shows a 154-fold enhancement
compared with TPA. At the same
time, the confined three-dimensional
environment created by the helicene
linker leads to different locking effects for
luminophores of different sizes. In HTPE,
the bulkier TPE units favor an asymmetric
conformation, whereas in HTPA, the
smaller TPA units adopt a symmetric

Spatial Confinement

Symmetry Breaking

Conformation-Dependent Emission

arrangement. Single-crystal analysis and
theoretical calculations further show that
the asymmetric conformation of HTPE
is thermodynamically preferred. This
conformational locking also gives rise
to different polymorphs with tunable
fluorescence. In addition, the chirality of
the helicene unit endows HTPE with clear
circular dichroism and circularly polarized
luminescence in crystals, aggregates, and
doped films, with a glum value reaching
the 10-2 level in the crystalline state.
HTPE can also serve as a chiral donor in
a circularly polarized Forster resonance
energy transfer (C-FRET) process,
transferring both energy and chirality to
acceptor dyes such as rhodamine B and
thereby enabling multicolor circularly
polarized luminescence. Overall, this
work provides a useful approach for
regulating the fluorescence and chiroptical
properties of multichromophoric systems
through helical linkers.

First Authors: Li Jing and Wang Xubin, doctoral
candidates, Shaanxi Normal University
Correspondence Authors: Prof. Fang Yu, A/Prof.
Miao Rong, Shaanxi Normal University
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Core-wing modulated squaraines with enhanced
two-photon absorption and efficient photothermal
eradication of bacteria

Xin-Ao Liu, Xingtong Zhou, TongZhang, CongdiShang, LipingDing, Taihongliu and YuFang
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Figure 1. (a) Steady-state spectra of the SQ2 series and SQ1-4CN in CHCI3 solution. (b) Fluorescence peak distribution of SQs in
CHCl,. (¢) Normalized absorption (solid lines) and emission (dashed lines) spectra of SQ2-4CN in different organic solvents. (d)
Schematic illustration of the effect of solvent polarity on the photoexcitation process of SQ2-4CN.
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Predictable structure-property
relationships for the near-infrared (NIR)-
emitting chromophores and sustainable
photothermal agents remain challenging.
Herein, two series of indolenine-based
squaraines are synthesized to investigate
the core-wing structural modulation
corresponding to the photophysical
properties. Dicyanovinylene modification
on the squaraine carbonyl core induces
substantial bathochromic shift and
enriches the de-activation pathways,
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while further wing functionalization
strengthens the intramolecular charge
transfer (ICT) efficiency and enhances the
nonlinear two-photon absorption (2PA).
Intrinsic zwitterionic stabilization and
bent-shaped molecular skeleton of the
bis(dicyanovinylene)-cored squaraines
are accompanied theoretically. Optimal
benzindolenine-winged squaraine dye
SQ2-4CN demonstrates a strong two-
photon absorption cross section (62PA)
of 2140 GM at 890 nm within the NIR
biological spectral window, approximately

8.95-fold enhancement over that of the
indolenine-winged counterpart SQ1-
20. Femtosecond transient absorption
spectroscopies further reveal the ICT
character and plausible excited-state
dynamics. Moreover, efficient bio-staining
capability and photothermal eradication
of bacteria with a significant photothermal
conversion efficiency of 42.4% under 808
nm laser irradiation are initially validated
for SQ2-4CN. The present work opens a
pathway for designing core/wing-modified
squaraines with superior nonlinear optical

properties for potential bioimaging and
photothermal applications.

First Author: Liu Xin’ao, master’s student,
Shaanxi Normal University
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Figure 2. Schematic sample chamber containing the bubble sensor and gaseous analyte; Photograph of the

home-built bubble sensing platform.

The development of a reliable
platform for rapid and sensitive detection
of hazardous substances has always
been a core research direction in the
fields of public security, environmental
monitoring, and anti-terrorism and
chemical defense. Fluorescent Bubble
Sensor and droplet microreactors have
attracted extensive attention in the field of
rapid detection in recent years due to their
inherent advantages such as high mass

transfer efficiency, large surface area-
to-volume ratio, and efficient utilization
of active substances. Herein, two active
fluorophores based on the 4,4-diaryloxy
BODIPY derivative (abbreviated as
OBP) and 4,4,9,9-tetrahexyl-4,9-dihydro-
s-indaceno[1,2-b:5,6-b']dithiophene
pyridine derivative (PIDT) were
synthesized and fully characterized.
Their sensing performance and related
sensing mechanisms in the solution

media for diethylchlorophosphate
(DCP), a typical nerve agent simulant,
were initially evaluated with the aid of
theoretical calculations. Subsequently,
two corresponding bubble sensors
were optimized by doping the two
fluorophores (OBP and PIDT) into the
stock bubble solution. The components
in the latter stock bubble solution were
optimized as the mixtures of sodium
dodecylbenzene sulfonate (SDBS),
glycerol, and water. The life span and
robustness of the optimal bubbles suite
for the further detection application.
A compact sensing platform based on
the optical bubble sensors was further
fabricated for evaluating the detection
of gaseous DCP and acid interferents.
Fast turn-on sensing response targeting
gaseous DCP was investigated properly.
Compared with homogeneous detection
in droplets, the fluorescent bubble sensor
exhibits a significant 24.9-fold signal
amplification capability. It can detect
gaseous DCP at a concentration as low
as 1.32 ppt, with higher sensitivity than
most reported optical sensors. Meanwhile,
the underlying sensing mechanism of the
fluorescent bubble sensor was theoretically
explained through the mass transfer
dynamics and sequential phase-transfer
processes. Importantly, enhanced sensing
performances and discrimination of DCP
from the acid interferences were achieved
properly based on a binary-component
bubble sensor. This work first presents a
bubble sensor array for detecting gaseous
nerve agent simulants and fabricates a
compact platform for evaluating sensing
performances. This approach advances
sustainable gas detection applications, and
aligns with the emerging integration of
portable devices for detecting hazardous
substances.

First Author: Luo Wendan, Master’s student,
Shaanxi Normal University

Correspondence Authors: Prof. Liu Taihong,
Shaanxi Normal University; Engineer Yang
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Room-temperature phosphorescence
(RTP) materials possess advantages
such as long lifetime and resistance
to background interference, and thus
have great potential for applications
in information encryption, anti-
counterfeiting, biological imaging, and
optoelectronic devices. Carbon dots



significantly enhances the performance of RTP

CD@Si0,@B,0,

x
8203 confine‘“e“
Matrix-leve)

(CDs), as a new type of zero-dimensional
carbon nanomaterial that is green, non-
toxic, and easily modifiable, are an ideal
choice for developing metal-free RTP
systems. However, achieving efficient
and long-lived RTP properties of CDs
still poses significant challenges. The
reasons are as follows: (1) Weak spin-
orbit coupling, which hinders the
effective transition from the singlet
state to the triplet state; (2) Rapid non-
radiative transitions driven by molecular
vibrations and oxygen quenching; and (3)
Aggregation-induced quenching effect in
solid-state systems. Embedding CDs into a
rigid matrix has been proven to effectively
limit molecular motion and suppress non-
radiative transitions. However, traditional
single-domain confinement strategies
are difficult to simultaneously balance
intermolecular hopping enhancement and
non-radiative decay suppression, with
lifetime and quantum yield being mutually
restrictive, becoming the core bottleneck
for RTP carbon dots to move towards

RTP performance
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practical applications.

In response to these challenges, this
work proposes a multi-scale coupled triple
confinement strategy, namely synchronous
integration of molecular-level covalent
bond locking, nanoscale SiO, coating,
and matrix-level B,O; rigidification,
which enables the preparation of
high-performance room-temperature
phosphorescent carbon dot materials.
This design effectively decouples the
competition between ISC enhancement
and non-radiative transition suppression,
achieving nonlinear synergistic
enhancement, with a synergy index S
of 2.4. The composite material exhibits
excellent performance: phosphorescence
lifetime of 1120 ms, quantum yield of
25.98%, which are 3.8 times and 1.7
times higher than those of the single
confinement system, respectively. This
strategy has good universality and is
applicable to different carbon sources
and silane reagent systems. By means
of phosphorescence resonance energy

transfer (PRET), only 1% of commercial
dyes can be incorporated to achieve multi-
color room-temperature phosphorescence
tunability, breaking the traditional limit
of carbon dot emission colors. Based
on its excellent optical properties, this
material is successfully applied in second-
level time-gated information encryption,
high-contrast fingerprint recognition, and
warm white LED without commercial
fluorescent powder. This work establishes
a general design principle of multi-scale
coupled confinement, providing a new
path for the development and application
of high-performance metal-free room-
temperature phosphorescent carbon dots.
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Figurel. Preparation of quantum dots with different sizes via a nano-confinement strategy and their
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All-inorganic inverted CsPbl,
perovskite solar cells (PSCs) have
attracted significant attention in the field
of photovoltaics due to their excellent
thermal stability, tunable bandgap, and
high photoelectric conversion efficiency
(PCE). However, the performance and
stability of these devices are still severely
limited by the intrinsic defects of the
CsPbl; perovskite films. On one hand,
the high density of defect states at the
film surface and at the grain boundaries
act as non-radiative recombination
centers, shortening the carrier lifetime and
significantly reducing the open-circuit
voltage (VOC) and fill factor (FF). On the
other hand, due to the poor energy level
matching between the perovskite layer
and the charge transport layer, as well as
the uneven interface electronic states, the
charge extraction efficiency is often low.

To address these challenges, this
work proposes an interface passivation
strategy based on mesoporous silica
(MSN) loaded with tunable-sized CsPbBr;
quantum dots (CPBQDs@MSNs). As
shown in Figure 1, first, the reaction
conditions were precisely controlled
through a biphasic layered self-assembly

Research Highlight

method to prepare a series of MSNs with
different particle sizes and pore diameters.
Then, MSNs with different pore diameters
were selected as nanoparticle templates,
and in situ synthesized CPBQDs@
MSNs composites with different sizes
were prepared using the nano-confined
synthesis strategy. The morphology and
composition of the prepared quantum dot
composites were thoroughly characterized,
and the influence of quantum dot size
on interface defect passivation, carrier
dynamics, and device performance was
systematically studied.

The research results indicate that
when the pore size of CPBQDs@M-MSNs
(approximately 8 nm) matches the exciton
Bohr radius of CsPbBr; (approximately 7
nm), the exciton-photon critical coupling
effect can achieve uniform regulation of
the interface electronic states, thereby
significantly suppressing non-radiative
recombination and the thermal activation
process of defects. Moreover, CPBQDs@
M-MSNs not only can fill the surface and
grain boundary defects of the perovskite,
improving the film density and flatness,
but also can optimize the interface energy
level matching, promote directional charge
transport, and construct a moisture-proof
Si0, framework. The inverted CsPbl,
PSCs prepared based on this strategy
achieved a PCE of 22.15%, which is the
highest level reported for inverted CsPbI3
PSCs to date. Additionally, the device
still maintained the initial PCE of 93.16%
after being stored in air for 1300 hours,
and still maintained an initial efficiency
of 98.14% after continuous illumination
for 1000 hours. This work provides a new
idea and method for precisely regulating
the surface properties of perovskites
and achieving high efficiency and high
stability of all-inorganic CsPbl; perovskite
solar cells.

First Authors: Xu dongfang and Cui Kaixiang,
doctoral candidate, Shaanxi Normal University
Correspondence Authors: Prof. Liu Zhike and
Prof. Ding Liping, Shaanxi Normal University
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On April 1, 2026, Academician Tong Zhenhe, a
researcher at the Institute of Physics and Chemistry of the
Chinese Academy of Sciences and honorary director of its
Academic Committee, visited the Institute of New Concept
Sensors and Molecular Materials at Shaanxi Normal
University. Accompanied by Prof. Fang Yu, he toured the
institute’s exhibition room and learned about its basic profile,
development philosophy, research directions, technological
strengths, research achievements, and strategic planning.

On the morning of April 2, Tong Zhenhe delivered
a report titled “Photochemistry: A Useful Science —
Photochemistry in Synthetic Chemistry, Energy Science,
Life Sciences, Information Science, Environmental Science,
and Public Safety” at the 110th session of SNNU “Qujiang
Forum”.

In his report, Tong Zhenhe began with the basic concepts
of photochemistry, noting that photochemistry is essentially



the chemistry of electronic excited states
— a scientific discipline that studies the
physical and chemical processes triggered
by these states. He then elaborated on
the applications of photochemistry in
synthetic chemistry, emphasizing that its
strong support for green chemistry can be
summarized as “three reductions and one
increase”: reducing waste generation,
reducing energy consumption, reducing
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the use of hazardous substances, and
increasing the utilization of renewable
resources. Focusing on the utilization
of solar energy, Tong noted that “China
is the world’s largest producer and user
of solar cells”. He explained artificial
photosynthesis through multiple case
studies and introduced his team’s
significant contributions in this field.
Finally, he demonstrated the application

of photochemical luminescent sensors in
the fields of the environment, health, and
public safety, and discussed topics related
to atmospheric photochemistry.

The report was organized by the
Graduate School of Shaanxi Normal
University and anchored by Prof. Fang
Yu. More than 400 faculty members and
graduate students attended the event.
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On April 8, 2026, Prof. Chen
Xiaogang from Nanyang Technological
University in Singapore visited the
Institute of New Concept Sensors and
Molecular Materials at Shaanxi Normal
University. Accompanied by Prof. Fang
Yu, he toured the institute’s exhibition
room and learned about its basic profile,
development philosophy, research
directions, technological strengths,
research achievements, and strategic
planning.

Subsequently, Prof. Chen
delivered a report titled “Reflections
on Interdisciplinary Learning and

Education” in Wenhui Building on
SNNU’s Chang’an Campus.

In his report, Chen Xiaodong
drew on his own research and teaching
experience to discuss interdisciplinary
learning in the context of rapid
advancements in artificial intelligence
and knowledge. Citing several
prominent figures in interdisciplinary
fields, he analyzed the significance of
interdisciplinary integration for talent
development and scientific innovation,
and encouraged students to hone their
critical thinking skills, enhance their
communication and collaboration
abilities, and grow into competitive
“n-shaped” professionals capable of
tackling complex problems.

During the Q&A session, faculty
and students in attendance engaged in
a discussion with Prof. Chen on topics

such as interdisciplinary curriculum
design and fostering innovative thinking
in research.

Finally, Prof. Fang Yu delivered
the closing remarks. He encouraged
the students to broaden their horizons,
continuously absorb new knowledge
and ideas, and focus on integrating
and synthesizing these concepts across
disciplines. He also urged them to strive
to apply what they have learned to a
wider range of research and practical
applications, thereby contributing to
serving society and benefiting humanity.

The report was hosted by M.O.E.
Key Laboratory of Applied Surface
and Colloid Chemistry of the Ministry
of Education and School of Chemistry
and Chemical Engineering, with over
200 faculty members and students in
attendance.
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On April 9, 2026, Cheng Zhengdi, a member of the
National Academy of Engineering and an internationally
renowned scientist in the field of polymer science, visited the
Institute of New Concept Sensors and Molecular Materials at
Shaanxi Normal University. Accompanied by Prof. Fang Yu,
he toured the institute’s exhibition room and learned about its
basic profile, development philosophy, research directions,
technological strengths, research achievements, and strategic
planning.

Subsequently, Academician Cheng Zhengdi delivered a
lecture titled “Superlattice Engineering of Macromolecules in
Soft Alloys” as a guest speaker at Shaanxi Normal University’s
Chang’an Lecture Series. The lecture was co-chaired by Prof.
Li Bingzhong, SNNU vice president, and Prof. Liu Chenghui,
dean of the School of Chemistry and Chemical Engineering.

In his report, Cheng Zhengdi analyzed the key challenges
in the development of traditional polymer materials from the
perspective of the structure-property relationship between
molecular functions and macroscopic characteristics, and
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elaborated on the core concepts of precision chemistry,

precision physics, and precision processing. He highlighted
the innovative application of the Molecular Lego strategy in
the engineering of soft alloy macromolecular superlattices,
discussed the construction pathways of F-K superlattice
structures at the molecular level, revealed the evolutionary
mechanisms of F-K phase behavior in soft matter, and
interpreted the formation mechanisms of super-large-scale
asymmetric superlattice structures.

During the Q&A session, faculty and students in
attendance engaged in a discussion with Cheng Zhengdi on
topics such as the design principles of soft matter materials.
Prof. Fang Yu provided concluding remarks on the lecture,
highly praising Academician Cheng’s significant contributions
to the field of soft matter science and his valuable insights for
the development of relevant disciplines and student education
of the university. Over 200 faculty members and students,
including Prof. Li Baoxin, Prof. Ding Liping, and Prof.Liu
Feng from Xi’an Jiaotong University, attended the lecture.
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On April 9, 2026, chairman Ma
Yunsheng of the Board of Directors of
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Shandong Chambroad Holdings Group Co.,
Ltd. and his delegation visited the Institute of
New Concept Sensors and Molecular Materials
at Shaanxi Normal University. Accompanied
by Prof. Fang Yu, they toured the institute’s
exhibition room to learn about its basic profile,
development philosophy, research directions,
technological strengths, research achievements,
and strategic planning, and held a discussion with
Prof. Fang Yu.

Ma Huiting, general manager of the Human
Capital Management Center at Chambroad
Holdings; Yu Yuli, general manager of the
Yellow River Delta Chambroad Chemical
Research Institute Co., Ltd.; Liu Zhenxue,

assistant general manager and Zhai Honglian, director of
Cooperative Development of the S&T Innovation Center
at Chambroad Holdings; and Zhang Xuanxuan, deputy
secretary-general of the Shandong Le’an Charity and Filial
Piety Commonweal Foundation; Li Baoxin, party secretary
of SNNU School of Chemistry and Chemical Engineering;
Zhao Weibin, party secretary and vice dean Prof. He Gang
of the Frontier Institute of Science and Technology at
Xi’an Jiaotong University; as well as INCSMM vice deans
Ding Liping and Yang Xiaogang, and Prof. Liu Taihong,
participated in the meeting.
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INCSMM delegation visits Hanwei Electronics Group Corporation
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On April 10, 2026, a delegation
from the Institute of New Concept
Sensors and Molecular Materials at
Shaanxi Normal University—including
vice dean Yang Xiaogang and R&D
engineers Luo Yanyan and Wang Pei—
along with Han Peng, general manager
of Xi’an Fangge Molecular Materials
Technology Co., Ltd., visited Hanwei

Electronics Group Corporation in
Zhengzhou, Henan province. They held
discussions with Hanwei Electronics
chief expert Zhang Xiaoshui, R&D
manager Liu Hongxia, and relevant
department heads.

At the meeting, Liu Hongxia
provided an overview of Hanwei’s
development history, key business
segments, and product application
areas. Yang Xiaogang introduced the
research directions of the Institute and
provided an overview of Xi’an Fangge.
Subsequently, Luo Yanyan and Wang
Pei presented reports titled “Film-based
Fluorescent Sensors” and “STCPS Water-



and Oil-Repellent Breathable Membrane
Technology and Demonstrative
Applications”, respectively. Following
this, both parties engaged in discussions

regarding the application prospects of
technologies developed by the Institute,
including waterproof, oil-repellent, and
breathable membrane materials; pH
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electrode salt bridge sand cores; film-
based fluorescent sensors; and flexible
SERS substrates.
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Prof. Xiao Fengshou of Zhejiang University invited to give a report
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On April 16, 2026, Prof. Xiao Fengshou, Qiushi
Distinguished Professor at Zhejiang University and recipient
of the National Science Fund for Distinguished Young

Scholars, visited the Institute of New Concept Sensors and
Molecular Materials at Shaanxi Normal University and
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delivered a report titled “Green Synthesis
and High-Efficiency Catalysis of Zeolite
Molecular Sieves”.

The report was chaired by
INCSMM vice dean Prof. Ding Liping,
and was attended by faculty and students
from the Institute and the School of
Chemistry and Chemical Engineering
who specialize in related research fields.

In the report, Prof. Xiao presented
cutting-edge advancements in the green
synthesis and catalytic applications of
zeolite molecular sieves. Addressing
the two major challenges of traditional
zeolite preparation—high energy
consumption, significant pollution,
and the susceptibility of metal active
components to deactivation—his team
developed new green synthetic routes
that are solvent-free and do not require
organic templates, and successfully
achieved the industrial-scale production

of various zeolite products; At the
same time, they proposed strategies
such as the intragrit embedding of
metal nanoparticles, the regulation
of surface wettability, and the use of
“molecular fences”, which significantly
enhanced the activity and stability of the
catalysts, providing new insights for the
development of green manufacturing
processes and high-performance catalytic
materials.

During the Q&A session, faculty
and students in attendance discussed
with Prof. Xiao on topics such as green
synthesis routes for zeolite molecular
sieves and the regulation of metal active
site stability.

In his concluding remarks, Prof.
Fang Yu spoke highly of Prof. Xiao’s
significant contributions to the field of
green synthesis and catalysis of zeolite
molecular sieves, as well as the guidance

these contributions have provided for the
development of related research areas at
the institute.

Prof. Xiao Fengshou is a renowned
scholar in the field of catalysis both
domestically and internationally. He
currently serves as chair of the Asia-
Pacific Catalysis Council and vice chair
of the International Zeolite Association.
He has published over 500 papers in
journals such as Science and Nature
Catalysis, and has received numerous
honors, including the International
Zeolite Association Achievement
Award and the Asia-Pacific Catalysis
Achievement Award.

Prior to the report, Prof. Xiao,
accompanied by Prof. Fang Yu, toured
the institute’s exhibition room to learn
about its founding history, development
philosophy, research focus, technological
strengths, and strategic planning.
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ISUCT-2026 conference
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On April 21, 2026, Prof. Ding
Liping and Prof. Peng Haonan from the
Institute of New Concept Sensors and
Molecular Materials at Shaanxi Normal
University, along with postdoctoral
researcher Qiao Min, doctoral students
Chen Yong and Li Jing, and master’s
student Wang Junjie, at the invitation
from Prof. Tatyana Usacheva of Ivanovo
State University of Chemistry and
Technology in Russia, participated
online in ISUCT’s traditional academic
conference SCIENCE DAYS at
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ISUCT-2026.

The participating postdoctoral
researcher and graduate students
presented reports in English, including
Qiao Min’s Multifunctional Fluorescent
Probes: From Environmental Waters
to Industrial Solvents, Chen Yong’s
A Portable Fluorescent Nanofilm for
Ultrasensitive and Dual-Mode Detection
of Nerve Agents: From Simulant to
Sarin, Li Jing’s [5]Helicene-Locked
AlEgens for Tunable Luminescence and
CPL, and Wang Junjie’s Nanofilm-based
Epidermal Dry Electrodes: Innovative

Preparation and Applications.

While listening to the presentations,
Prof. Ding and Prof. Peng engaged in
academic exchanges and discussions
with Prof. Usacheva and other Russian
scholars in attendance.

Ivanovo State University of
Chemistry and Technology is a Russian
institution of higher education with a
long-standing tradition in the fields of
chemistry and chemical engineering,
with which the institute maintains strong
cooperative and exchange ties.
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China Academy of Space Technology Xi’an Branch visitors received

—
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On April 28, 2026, a delegation
led by Hui Tengfei, executive deputy
director of the National Key Laboratory
of Space Microwave Communications at
the Xi’an Branch of the China Academy
of Space Technology, visited the Institute
of New Concept Sensors and Molecular
Materials at Shaanxi Normal University,
where they presented a report and held
discussions with Prof. Fang Yu.

First, Researcher Zhu Zhongbo,
deputy director of the Advanced High-
Speed Data Transmission Laboratory
at SMC Lab, presented a report
titled “Needs and Development of
Space Terahertz Communication
Technology”, in which he shared the
latest advancements and key challenges

in terahertz technology.
Following that, SMC Lab guests

held a discussion with Prof. Fang Yu’s
team. The two sides exchanged views
on the core technical bottlenecks and
urgent needs currently facing terahertz
communication technology in the field of
materials, and explored future directions
for collaboration. Afterward, they toured
the institute’s exhibition room to learn
about it’s research and development
progress and applications in the field of
molecular materials and sensors.

The session was attended by
deputy director Jin Shengxiao and
senior engineer Shao Wei of SMC
Lab’s Advanced High-Speed Data
Transmission Laboratory; vice deans
Prof. Ding Liping and Mr. Yang
Xiaogang; Xi’an Jiaotong University
Institute of New Concept Sensors and
Molecular Materials executive dean
Prof. Liu Feng, Institute of Frontier
Science and Technology vice dean Prof.
He Gang; as well as INCSMM faculty
members, R&D engineers, and graduate
students.
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Prof. Zheng Junrong of Peking University invited to give a report
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On April 29, 2026, Prof. Zheng Junrong
from Peking University visited the Institute of
New Concept Sensors and Molecular Materials
at Shaanxi Normal University and presented
a report titled “What Leads to Aggregation-
Induced Emission?”

Prof. Zheng’s research focuses on
investigating the evolution dynamics of
molecular electronic excited states using ultrafast
UV-Vis and IR multi-pulse mixing sequences
and nonlinear spectroscopic techniques. He
has elucidated the mechanism of aggregation-

induced emission in styrenes and discovered that
the fluorescence of AIE molecules follows Anti-

Vavilov’s rule. Building on this mechanism, inter-system crossing.

he further regulated photochemical reactions The session was chaired by Prof. Bian Hongtao. Prof. Fang Yu and
through mode-selective vibrational excitation more than 30 faculty members and students from the institute attended the
and elucidated the rate-determining factors for event and engaged in discussions with Prof. Zheng.
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