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A “chemical nose” with film-based
fluorescent sensors smells contaminants
with high sensitivity. Other devices

detect pathogens like Listeria, suggesting
these fluorescent films could find uses in
environmental remediation and food safety.
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Film-based fluorescent sensors have
become a widespread tool, thanks to their
tuneability and versatility. Immobilised on
suitable surfaces, fluorescent molecules
find applications in the detection of species
like NOx and VOCs. #IUPACTop2022
buff.ly/3TzOgUe
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Film-based fluorescence sensors selected among 2022
Top 10 emerging technologies in chemistry
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On October 17, the
International Union of Pure and
Applied Chemistry (IUPAC) released
the 2022 Top Ten Emerging
Technologies in Chemistry, and the
film-based fluorescence sensors
based on the research of Prof. Fang
Yu’s group was selected among the
top ten emerging technologies.

Film-based fluorescence
sensing is considered to be the
most promising microtrace material
detection technology after ion
mobility spectroscopy due to its
excellent sensitivity, selectivity,
tunability and universality. In
the corresponding devices,
fluorescently active molecules are
usually immobilised on a suitable
surfaces that can be as small as
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Laminated film-based fluorescence sensors

MR 5 A S AR 4 Xl L E

Portable detection devices for explosives and narcotics

under one centimetre in size to
form 2D or 3D films with a rapid
reversible response to external
stimuli, which plays an efficient
detection function for microtrace
substances. This type of fluorescent
sensors have the advantages of
small size, low power consumption
and simple operation, and has
an outstanding advantage in the
miniaturization of portable sensors.
Since 1998, based on the
major needs of national security,
Prof. Fang Yu'’s group has
carried out a series of in-depth
and comprehensive research
work on the difficulties of film-
based fluorescence sensing

technology, such as being easily
disturbed by environmental

factors, unsatisfactory selectivity
and sensitivity in meeting special
detection needs. They proposed
the concepts of excited state micro-
environmental effect, shielding/
enrichment effect of connecting
arm layer, and sidechain
conformation effect, and developed
film preparation strategies such as
chemical assembly, gel-mediated,
combinational design and dynamic
polymerization of interface
confinement, and obtained time-
containing sensing information
through independent construction
of the system, and used it for
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the discrimination and detection
of complex samples, realizing a
new leap in sensing performance,
sensing mechanism and film
preparation.

So far, they have developed a
series of film-based fluorescence
sensors that can efficiently detect
TNT, ammonia compounds,
nitrogen oxides, organic volatiles,
pesticides, nerve agents, nicotine,
pathogens, etc., creating the fastest
response and the most sensitive
film fluorescence detection record
of explosives and drugs. They
developed the SRED series
hidden explosives and narcotics
fluorescent sensors and detection
equipment with completely
independent intellectual property
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Film-based fluorescent sensors have
become a widespread tool, thanks to their
tuneability and versatility. Immobilised on
suitable surfaces, fluorescent molecules
find applications in the detection of species
like NOx and VOCs. #IUPACTop2022
buff.ly/3TzOgUe
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rights, and incubated Shenzhen
SRED Security and Surveillance
Technology Co., Ltd., specializing
in the industrial research, and
development, production and sale
of film-based fluorescent sensors.
The related products have been
used in the security of major events
and important venues such as the
CPC 19th National Congress, G20
Summit, Boao Forum, top official’s
train, Central Military Commission,
Uganda Presidential Office, Daxing
Airport, Shenzhen Metro, etc.,

and began to be deployed by the
military in 2019. The film-based
fluorescent sensor and detection
equipment for narcotics pioneered
by them have also begun to be
applied. The development of film-
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A “chemical nose” with film-based
fluorescent sensors smells contaminants
with high sensitivity. Other devices

detect pathogens like Listeria, suggesting
these fluorescent films could find uses in
environmental remediation and food safety.
#IUPACTop2022 buff.ly/3eOB27d
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A tuneable and versatile
alternative to detect
pollutants and pathogens
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based fluorescent sensors and
equipment involving ultra-sensitive
detection of high-risk substances
such as chemical warfare agents,
nerve agents and pathogens is also
in progress.

The top ten emerging
technologies announced are
sodium-ion batteries, nanozymes,
aerogels, film-based fluorescence
sensors, nanoparticle mega
libraries, fiber-based batteries,
liquid solar fuel synthesis, textile
displays, rational vaccines with
SNA and VR-enabled interactive
modeling. These technologies
are defined as transformative
innovations in between a discovery
and a fully-commercialized
technology, having outstanding
potential to open new opportunities
in chemistry, sustainability, and
beyond.

The International Union
of Pure and Applied Chemistry
(IUPAC) was founded in 1918
as the International Congress of
Applied Chemistry, whose mission
is to address issues related to the
discipline of chemistry of global
concern. Its widely recognized
representative work is to unify the
naming standards for chemical
elements and their compounds,
and has the final decision on
element naming and symbolization.
TUPAC & A7 Mk htps://iupac.org/iupac—
2022—top—ten/

Link of TUPAC release: https://iupac.org/iupac—
2022—top—ten/

Chemistry International 3L #4845 https://doi.
org/10.1515/ci—2022—0402

Link of Chemistry International article: https://
doi.org/10.1515/¢1—2022—0402
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Fang Group's Postgraduate Cultivation Mode
recommended for national award
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teaching achievement award in
higher education (postgraduate).
The online appraisal
meeting was organized by the
Shaanxi Provincial Department of
Education, with CAS academician
Prof. Han Buxing of the Institute of
Chemistry of the Chinese Academy
of Sciences as the head of the
appraisal panel, Prof. Wang Yaoyu
of Northwest University, Prof.
Huang Jianbin of Peking University,
Prof. Zhou Mingfei of Fudan
University, and Prof. Zhang Qiuyu
of Northwestern Polytechnical
University as panel members.
Group leader Prof. Fang Yu,

members Prof. Ding Liping, Prof.
Liu Jing, researcher Liu Kaigiang,
Prof. Bian Hongtao, Assoc. Prof.
Peng Junxia and Assoc. Prof. Liu
Taihong attended the appraisal
meeting and gave reports and
defenses.

The panel listened to the
report, reviewed the materials
and put forth questions, and
formed an appraisal opinion after
deliberation. They believe that
after 20 years of practice and
exploration, the team of Prof. Fang
Yu of the School of Chemistry and
Chemical Engineering of Shaanxi
Normal University has established

a Literacy-focused and Capacity-
based Five-dimensional Integrated
Cultivation Mode for Physical
Chemistry Graduate Student.
Using this model, they have
cultivated a group of research-
oriented talents with patriotic
feelings, lofty ambitions and ready
to shoulder heavy responsibilities.
The mode, coming from a grass-
rooted postgraduate cultivation
team, with advanced concept,
distinctive characteristics, and
outstanding results, can be learned
and duplicated, and has a good
demonstration role and promotion
value.
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Recently, Prof. Fang was
invited to serve on the advisory
board of The Journal of Physical
Chemistry Letters (JPCL)
sponsored by the American

Chemical Society.
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Recently, Prof. Fang Yu was

invited to serve as the chairman
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of the academic committee of

the Key Laboratory of Municipal
Solid Waste Resource Technology
and Management of Southern
University of Science and
Technology (Shenzhen Key
Laboratory).
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On October 20, Prof. Fang
Yu was invited to give a report
at the Rocket Force Engineering

University.
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On October 21, Prof. Fang Yu

was invited to attend the (online)

meeting of Center for Excellence

in Basic Scientific Research of

Guangdong Province Universities

Aggregate.
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On October 26, Prof. Fang
Yu attended the online plenary
meeting of the Applied Chemistry
Committee of the Chinese

Chemical Society.
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Research Article

Desolvation-Degree-Induced Structural Dynamics in a Rigid
Cerium—Organic Framework Exhibiting Tandem Purification of
Ethylene from Acetylene and Ethane

Han Fang, Bin Zheng, Zong-Hui Zhang, Peng-Bo Jin, Hong-Xin Li, Yan-Zhen Zheng,

and Dong-Xu Xue*
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Figure 1. Single-
crystal to single-
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crystal structural transformations of Ce-MOF-0 under different conditions and its
corresponding rod-shaped MBB rearrangements. Ce, C, O, and N are represented
by green, gray, red, and blue spheres, respectively. Hydrogen atoms are omitted

for clarity.
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Ethylene is one of the
most crucial industrial products
and its production is one of the
important signs to evaluate the
development level of a nation’s
petrochemical industry. Due to
the industrial requirements toward
high production and high quality of
ethylene, the efficient purification
of ethylene from acetylene and
ethane is of prime importance
but challenging, and adsorptive
separation processes of ethylene
from acetylene and ethane are
regarded as energy-efficient and
practicable. Dynamic metal—
organic frameworks (MOFs) have
demonstrated intriguing structural
dynamics and diverse applications
recently. Among them, although a
few flexible ones have exhibited
interesting ethylene purification
capability, rigid ones were yet
barely investigated for such
purpose.

Herein, a rigid cerium-based
parent MOF of Ce-MOF-0 was
originally isolated by means of
solvothermal reaction, which
displays structural dynamics and
is built from rod molecular building
blocks (MBBs) binding to distinct
coordination strength of terminal
N,N-Dimethylformamide (DMF)
ligands, cross-linked by linear
dicarboxylate linkers. Subsequently,
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Figure 2. (a) CO,, C,H,, C,H, and C,H, adsorption and desorption isotherms of
Ce-MOF-1 at 298 K; (b) CO,, C,H,, C,H, and C,H, adsorption and desorption
isotherms of Ce-MOF-2 at 298 K; (c¢) Experimental column breakthrough

curves as well as cycling tests for the C,H,/C,H, (v/v, 50/50 under a flow of 2

mL min ') in an absorber bed packed with Ce-MOF-1; (d) Experimental column
breakthrough curves as well as cycling tests for the C,Hy/C,H, (v/v, 25/25 under a
flow of 6 mL min ') in an absorber bed packed with Ce-MOF-2.

two ultramicroporous daughter
compounds of Ce-MOF-1 and Ce-
MOF-2 were individually generated
from Ce-MOF-0 upon distinguishing
heat or acetone manipulations in a
concerted fashion of single-crystal
to single-crystal transformation.
Due to the subtly distinct
desolvation-degree of both new
materials concomitant with slight
variations of coordination geometry
of central metal and crystal lattice
parameters, Ce-MOF-1 and Ce-
MOF-2 individually demonstrate
C,H,- and C,H¢-selective adsorption
behaviour, resulting in potential
tandem separations of C,H, from
C,H, and C,Hg mixture. The results

were also supported by dynamic
breakthrough experiments.

In conclusion, both newly
generated compounds derived from
the same MOF would be capable
of realizing tandem separations
of C,H, from C,H, and C,H,. The
present work may pave the way
for rigid MOFs aiming advanced
applications via solid-state
structural dynamics.

First Author: Fang Han, Master’s candidate,
Shaanxi Normal University

Corresponding Author: Assoc. Prof. Xue
Dongxu, Shaanxi Normal University

Full Text Link: https://pubs.acs.org/
doi/10.1021/acsami.2c13500
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Research Article 3 Full Access

A Portable Fluorescence Sensor with Improved

Performance for Aniline Monitoring

Xinxiang Gao, Rongrong Huang, Wan Fang, Wei Huang, Zihao Yin, Yue Liu, Xinyu Huang,
Liping Ding, Haonan Peng i, Yu Fang 24

First published: 09 October 2022 | https://doi.org/10.1002/admi.202201275
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Figure 1. Schematic illustration for the aniline sensing of CB-PMI-based
fluorescence sensor under a humid atmosphere.
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Fluorescent sensors have
attracted much attention of
scientists due to their outstanding
advantages, such as high
sensitivity, low cost, excellent
selectivity, ease of sensor
preparation, etc. In the sensing
process, the first excited electronic
state of a luminogen presents
high sensibility to surrounding
microenvironments including
temperature, pressure, and solvent
polority, thus the luminogens are
of great significance. However, it
is still challenging to design and
synthesize novel luminogens that
exhibit excellent photophysical
characteristics, such as high
luminescence, photostability, and
high response specificity, for their
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Figure 2. Sensitivity and repeatability test of CB-PMI sensing film

applications in fluorescent sensors.
Herein, we designed and
synthesized o-carborane modified
pyromellitic diimide derivative
(CB-PMI) fluorescent materials
with enhanced amine-response,
which offers the possibility for
real-time and visual detection of
lung cancer. The representative
molecule CB-PMI consists of
a PMI core, two phenyl rings
(1r-bridge), and two o-carborane
units (Figure 1). The introduction
of the o-carborane moieties
with three-dimensional structure
endows CB-PMI molecule with
AIE characteristics. Subsequently,
the sensing performance of CB-
PMI films towards aniline vapor
was evaluated with a homemade
sensing platform, which showed
a sensitive, rapid, selective, and
linear response to aniline vapor in
the wide range of 1 ppt to 50 ppt.
Fluorescence sensing film

based on CB-PMI shows excellent
amine response. Aniline as a kind
of organic amine, can be easily
absorbed by human beings through
skin and/or via breathing, and is
highly carcinogenic. Moreover,

it is considered as an important
biomarker for lung cancer. The
sensing performance of thin films
based on CB-PMI was evaluated
on the self-made sensing platform
in laboratory (Figure 2). Firstly,

the fluorescence intensity of the
CB-PMl-based film decreased
significantly with the increase of
aniline concentration after exposure
to different concentrations of

0.1 ppm to 100 ppm of gaseous
aniline. Obviously, the sensing film
displayed a good linear response to
aniline contents ranging from 1 ppt
to 50 ppt. Moreover, this actual low
detection limit (0.1 ppt) was much
lower than that reported in previous
studies for lung cancer detection.
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Compared with other interfering
analytes (100 ppm), the sensing
film exhibited high selectivity to
gaseous aniline (10 ppm).

We explored the sensing
mechanism of aniline vapor based
on CB-PMI thin film, and found
that the HOMO energy (-7.55 eV)
of CB-PMI was lower than that
of aniline (-6.37 eV). Thereby,
upon exposure of sensing films
into gaseous aniline, the aniline
molecules would interact with CB-
PMI and transfer electrons to the
excited state of CB-PMI, resulting
in a blocking of the luminous
radiation process. Moreover, the
high sensitivity of the sensing film
in responding aniline vapor could
be resulted from the nonplanar
structure of the fluorophore, which
could induce loose packing of CB-
PMI in the solid state, facilitating
the effective mass transfer of
aniline in the film. To verify the
hypothesis, a similar sensitivity test
for aniline vapor was conducted
by using the sensing film based on
the carborane-free compound Ph-
PMI, which possesses a planar
molecular structure. Although the
HOMO energy (-7.11 eV) of Ph-
PMI was also lower than that of
aniline, the Ph-PMI-based sensing
film presented almost no response
to the saturated vapor of aniline
and other organic compounds.

First Authors: Gao Xinxiang, Master’s
candidate, Huang Rongrong, doctoral
candidate, Shaanxi Normal University
Corresponding Authors: Prof. Peng Haonan
and Prof. Fang Yu, Shaanxi Normal University
Full-Text Link: https://doi.org/10.1002/
admi.202201275
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Chlorine dioxide (CIO,), as
the fourth generation bactericidal
disinfectant, is recognized to
be an environmentally friendly
disinfectant without “three causes”
effects (carcinogenic, teratogenic,
and mutagenic), and shows very
significant effects in terms of
sterilization, food preservation,
deodorization, bleaching and
other aspects. Therefore, it is
identified as a safe, efficient, and
powerful disinfectant by the World
Health Organization. However,
these advantages are based on
the use of CIO, under proper
concentrations as excessive ClO,
can irritate the human respiratory
system and eyes, and even cause
acute kidney damage. There is

also a risk of explosion when
volume concentration of CIO,

is more than 10 % in air. Thus,
reliable, and facile method for
CIO, determination is of great
importance, which can not only
guarantee the effective use of
CIO, but also avoid the potential
hazards.

Conventional detection
methods for CIO, including
chromatography, UV-Vis
spectrophotometry, fluorescence
techniques, electroanalysis have
been developed for the convenient
detection of CIO, over the past few
decades. Although these methods
can meet the requirements of
concentration, cost and accuracy of
CIO, detection, the most important
problem is that they are difficult
to be applied to on-site real-time
in-situ detection. Therefore, it is
of great importance to develop a
portable sensor for on-site real-
time and online detection of CIO,.
Based on this, we designed and
explored a new fluorescence unit,
developed a new fluorescence
nanofilm, and achieved the first
high performance fluorescence
detection of CIO, in gas and liquid
phases. In this work, CB-2CHO, an
aldehyde functionalized carborane
derivative with AIE properties,
and CATH, an acylhydrazide
functionalized calix[4]arene
derivative with self-assembling
properties, were designed and
synthesized. Then, using CATH
and CB-2CHO as building units
at the gas-liquid interface through
dynamic covalent condensation
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reaction, we successfully prepared
a kind of high performance
fluorescent nanofilm with uniform
surface, controllable thickness and
microstructure. The thickness of the
nanofilm can be adjusted in a wide
range from 80 nm to 400 nm, and
the microstructures of the nanofilms
can still maintain the porous three-
dimensional network structures.

All these will be beneficial to
improve the sensing performance
of fluorescent nanofilm. Based on
the nanofilm, the high sensitivity,
high selectivity and rapid reversible
detection of CIO, vapor were
realized on the homemade sensing
platform. The response time for
ClO2 was 1 s, the detection limit
was ~0.85 mg/L, and it had a

wide linear detection range (0.85
mg/L ~ 5000 mg/L). At the same
time, common substances hardly
interfered with the detection of
ClO,. Therefore, it can meet the
actual detection demand of CIO,

at low and high concentration.
Based on this, we conceptually
constructed a portable sensor,

and then realized the detection of
residual CIO, in swimming pool
water. We believe that the sensor
will have great practical application
value in non-contact, fast and
reliable, real-time on-line detection
of CIO..

First Author: Wu Ying, doctoral candidate,
Shaanxi Normal University

Corresponding Authors: Prof. Fang Yu, and
Assoc. Prof. Miao Rong, Shaanxi Normal
University

Full Text Link: https://www.sciencedirect.com/
science/article/abs/pii/S092540052201382X
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In the blink of an eye, it
has been two months since the
freshmen entered the university,
and for me, | have graduated with a
Ph.D. for almost nine years. | would
like to share some of my learning
experiences and feelings.

In the summer of 2009, |
went to the University of Hong
Kong for a PhD program. Before
meeting my supervisor, Prof. David
Lee Phillips, for the first time, |
prepared a lengthy self-introduction

and research pursuit, in the hope
of making a good impression
on him. When it was time of the
appointment, | knocked on David's
office door and finished the three
or four hundred words of "lines"
smoothly. David was very happy,
and then blablared with me for
half an hour ... However, | did not
understand a word. When | returned
to the laboratory and told other
students about my experience,
everyone laughed and told me that
the boss has an "rural American
English accent", and if you tell the
boss that you don't understand, he
will slow down. The next day, David
came to the laboratory early in the
morning. After chatting with us, he
took me to see the laser device and
spectrometer, and then said: "We
have so many equipment. You can
begin your research now." | couldn't
be happier.

In the next few days,
every time David came to the
laboratory, he would always
discuss their research progress
with other students, as well as the
postdoctoral researchers in the
group, and say only a few words of
greetings to me. | always wanted
to discuss my ideas with him, but
| was always nervous about the
English accent and hesitated to
speak. Until one Sunday morning,
David showed up at the laboratory
unexpectedly. Because according
to the school rules and his habits,
Sunday is a day off, so | am the
only one in the laboratory. He saw
me and looked surprised, and
then I finally had the opportunity
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to communicate with him about

my research topic for the whole
morning, and soon | have finalized
my idea and started experimenting.
Since then, | can fully understand
his English accent. | thought that

if | wasn't in the lab that Sunday, |
might not have been able to start
communicating with my supervisor
as soon as possible.

For several years, When |
sent David the "Cotton-up" letter,
he must not have known that there
was a Northwest University in
China. After | began to work in a
university, | didn’t have a instrument
platform, so | went to the David's
laboratory to do experiments every
winter and summer vacation. |
didn't have any doctoral students,
and David generously asked his
postdoc to assist me. Later, after
we published some good papers, |
assisted David to apply for a short-
term exchange and cooperation
project of the Shaanxi Province
Hundred Talents Program,
and he donated all the fund he
received to the research funds
of the University of Hong Kong.
Whenever | encountered difficulties
and could not move forward, David
always gave me comfort and
encouragement. During the COVID
lockdown in Xi‘an last year, David
sent me several emails asking if
everything was okay. Once after
he came to give a lecture in Xi'an,
| took him to visit the Terracotta
Warriors and Horses Museum, and
along the way he told me a lot of
insightful reflections on scientific
research. How lucky | am to be

16

David's student.

Experimenting was a big
challenge for me. Because my
master's major is Polymer Physics
and Chemistry, | didn't even know
how to turn on the laser device.
David told Ms An Huiying and Mr.
Li Mingde to instruct me to learn to
operate the instrument. Having two
different styles, Huiying is vigorous
and resolute, and Mingde is
meticulous and inclusive. Because
of my serious attitude, they were
happy to teach me. Huiying said
to everyone in the group many
times: "Jiani is the only fellow
student | have ever instructed.”
With their help, | quickly learned
how to operate the instrument. Two
months later, | had all the results.

Mr. Guan Xiangguo of the
group, seeing that | was working
hard, said that "this student can
be taught", so he asked me if |
would like to learn to do Gaussian
quantitative calculation. So, during
the day, | followed Mr. Guan to type
various code-like instructions on
the computer, and at night | soaked
in the Little Wood Worm forum to
learn the knowledge of quantitative
calculation. Since the calculations
are done on Linux, | also learned a
lot vi codes. There was also Dr. Ma,
a postdoctoral fellow, there to help
me at that time, giving me important
advice and guidance. With the
selfless help of my fellow students,
| was finally able to carry out my
research project independently.

I think it is also because of my
humble and studious attitude that
impressed them, so that these

people who have been studied in
famous schools all the way were
willing to help me, a person who is
not talented.

Later, David got some fund
and purchased an ultrafast
transient absorption spectrometer.
After the training engineers left, we
still didn't know how to operate. By
that time, Mingde had gone to the
UC Berkeley in the United States
as s postdoctoral fellow. After
discussing with my classmate Su
Tao, we decided to learn and use
this instrument. Su Tao graduated
from Tsinghua University, but
like me, he had no knowledge or
experience in optics and electronic
circuits. So we used the simplest
method: each time we adjust the
position of an optic device, we
record the effect on the spectral
quality. It took a lot of effort, but we
really learned some techniques.
Several times when we finished the
adjustment and went downstairs to
eat, we found that the restaurant
was already closed.

According to the rules of the
group, students complete the
writing of the thesis by themselves,
and they do not send it to the
supervisor until they feel it is
publishable. | carefully studied the
literature, especially the articles
published by David’s group,
and managed to finish an article
according to the logic and analysis
of these published articles, like
"drawing the tiger with a cat as a
model". At that time, the University
of Hong Kong offered an elective
course to teach English research
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paper writing for non-native English
speakers, and the teacher taught
many very practical methods in the
class. For example, noting down

what you think is a "good sentence"

in a research paper, or writing
synonyms of a commonly used
word, such as display. The training
greatly and quickly improved my
academic English writing skills.
When | begin to mentor graduate
students, | also tell them to use
this method. After two rounds of
revision, the first work of my PhD
stage was successfully completed
and published in the journal JOC.
When | was in my third year of
PhD program, David asked me to

supervise two junior PhD students.
We worked together, helped each
other, and published articles. Many
years after we graduated, we still
support each other. Although Guan
works in the finance, he still gave
me guidance when | encountered
computational difficulties. Mingde
and | help each other in research,
and whenever we encounter
academic problems, we will discuss
and communicate with each other.
Su Tao left the Chinese Academy
of Sciences to work in the industry,
and he would fly to Xi'an on
weekends to help me adjust light
when | built instrument in my
laboratory. Huiying stays in Hong

Kong and works in education. One
of the junior students | supervised
went to Guangzhou University, and
the other completed a postdoctoral
program at Yale University and
joined the Hong Kong University
of Science and Technology. | think
that the help, support and learning
between fellow students are also
the most valuable assets and
gains for us to engage in scientific
research.

| often think of the days, when
my classmates and | worked hard
and strove for progress, by the
Chong Yuet Ming Fountain and
under the Lion Rock.
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