SEF 855 F BB ER

Newsletter of Photonic Nose and Molecular Materials Group

7/2022

KRR I®

ROUS POLYSTYRENE

-

u.edu.cn

1 ﬁ\i (D &3
SFMEImIECIE, B, 2022_‘,,'“E \
&
]

I‘. 3

L H AKFid Events in July, 2022 P2
FHiF 55 Research Highlights P3-11
it Exchange and Cooperation P12-15

[nHZIE2E Memoirs and Essays P15-17



s 9= &: AT Events in July, 2022

ik tEE=

BERES

Y% it

5z Rl gEitistERE
Fang Yu speaks at 3rd Polymer Foaming
and Porous Materials Forum
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On July 26, the Third International
Polymer Foaming and Porous Materials
Forum was held in Xi'an, and Prof.
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SOFT TEMPLATE-BASED POROUS POLYSTYRENE
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E-mail: yfang@snnu.edu.cn

Fang Yu presented a report titled Soft

Template-based Porous Polystyrene.

Fang Yu shared his group’s
research findings, industrialization
and future trend in lightweight high-
strength cross-linked polystyrene
foam, its preparation technology
of gel emulsion template,
fluorescence sensor and detection
devices.

Sponsored by the Polymer
Foaming and Porous Materials
Special Committee of China
Mainland Region of The Society
for the Advancement of Material
and Process Engineering, the
forum aims to follow the rapid
transformation in new materials and
share the latest development in the
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research, preparation and industrial
application of polymer foaming and
porous materials.

In recent years, polymer
foaming and porous materials
have found extensive applications
in high-end fields such as smart
sensors, bio-medicine, environment
and energy, aviation and
aerospace, marine vessels, national
defense and military industry. The
high-quality innovative research,
development and application of
advanced polymer foaming and
porous materials have become
a frontier and hot research area
in the research and engineering
of polymer and its composite
materials.



2191234 Research Highlights

Matter

Volume 5, Issue 8, 3 August 2022, Pages 2508-2510
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Real-time and wireless monitoring

platforms for vital chemicals toward

wearable applications

Taihong Liu !, Liping Ding !, Yu Fang ! & =
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Portable and reliable
detectors or smart sensors play
important roles in modern life.
Some traditional techniques offer
high selectivity and sensitivity but
suffer from high-cost, sophisticated
instruments, time-consuming
procedures, and highly trained
personnel. It is promising to
utilize compact gas sensors to
construct geographically distributed
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monitoring networks in the era

of Internet-of-Things (loTs). As
revealed early, fabrication of high-
performance fluorescence film
sensors (FFSs) involves at least
three aspects: (1) design and
synthesis of photochemically stable
and sensitive sensing fluorophores;
(2) interfacial engineering aiming
to regulate the adlayer structure

of the films as it determines the
features of sensing speed, sensing
reversibility, and the signal-to-noise
ratio; 3) system miniaturization

to satisfy on-site and at real-

time applications. Despite
multidisciplinary researchers

and cross-field engineers have
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synthesized such sensing
fluorophores, fabricated sensing
films with different strategies,
created new sensor structures, and
developed new sensors/arrays,
real-life usable FFSs are very
limited. Moreover, for the film-based
fluorescence explosive detectors
with Fido or Sred as their brands,
which were commercialized many
years ago, their performances at
least in terms of sensor lifetime
and environmental adaptability still
need to be improved.

FFSs are a new generation
of miniaturized high-performance
analytical tools. Recently, Palma
and co-workers reported a sensing

platform consisting of a fluorescent
CO2 film sensor combined with

a flexible, battery-less, near-
field-enabled tag and the related
custom smartphone application.
The system enables non-invasive,
wearable quantification of CO2

at real-time, laying foundation for
developing smart facemasks and
potential applications in preclinical
research and diagnostics.

First Author: Dr. Liu Taihong, Shaanxi Normal
University

Correspondence Author: Prof. Fang Yu,
Shaanxi Normal University

Full Text Link: https://www.

sciencedirect.com/science/article/abs/pii/
$2590238522003356
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Research Article

Imidazolium-Modified Bispyrene-Based Fluorescent Aggregates for
Discrimination of Multiple Anions in Aqueous Solution

Min Qiao, Ruowen Zhang, Shanshan Liu, Jing Liu, Liping Ding,* and Yu Fang
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Figure 1. (a) Chemical structure of imidazolium-modified bispyrene probe,
DPyDIM,; (b) Fingerprint recognition patterns of 16 anions at 5 pM by collecting
fluorescence variation data at four characteristic wavelengths of DPyDIM (10
pUM) in aqueous solution; (c¢) Heat map of DPyDIM (10 uM) to 16 anions at 5 pM
by collecting fluorescence variation data at four characteristic wavelengths; (d)
PCA score plots for the DPyDIM (10 M) in aqueous solution to recognize 16
anions at 5 uM.
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Figure 2. (a) Size distribution of DPyDIM (10 uM) before and after addition of various anions (10 uM) in aqueous solution
(Inset: Tyndall effect of DPyDIM (10 uM) in before and after addition of various anions aqueous solution); TEM images of
DPyDIM aggregates in the presence of anion analytes (10 uM): (b) PPi, (c) SO,”, and (d) SDS.
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Anions are a kind of negatively
charged ions ubiquitous in
biological systems and in nature
and are irreplaceable. Common
anions include well-known sulfur-
containing anions, and phosphorus-
containing anions, etc. They are
closely related to human'’s daily life
and have an important impact on
human health and environment.
Clearly, most anions tend to have

two sides, playing important roles in
biological systems and human daily
life, while causing serious diseases
or environmental problems. As
there are a great number of various
anions existing in the biological
systems and environments, it is
necessary to develop simple and
effective sensors to differentiate
and identify those similar or
different anions.

In this work, we designed
and synthesized a bola-type
imidazolium-modified bispyrene
derivative, DPyDIM. The
fluorescent amphiphilic probe can
form sphere-shape aggregates in
aqueous solution. Fluorescence
titration experiments revealed that
the fluorescent aggregates exhibit
two different types of ratiometric
responses to the examined anions:
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one is with weak enhanced
monomer emission as observed for
phosphate anions (PPi, ATP, ADP,
and AMP) and sulfur-containing
anions (S,047, S,0,%, SO,%, SO~

, $%, HSO,- and HSO;-) with the
distinct excimer reduction; the other
is with more effective enhanced
monomer emission as found for
anionic surfactants (SDS, SDeS,
SDSO, SDeSO and SDC).

At the same time, the
ratiometric responses to different
types of anions are featured
with multiple-wavelength cross-
reactivity. The single sensor
system can both quantitatively
and qualitatively well differentiate
the three types of anions by
recognizing heat map and PCA
plots. The measurements from
DLS, TEM, and temperature-
dependence fluorescence reveal
that the difference in interaction
between anions and the assembly
is the main reason for the cross-
reactive response to multiple
anions. The present work provides
a simple and effective method for
the detection and discrimination of
multiple anions by using fluorescent
amphiphilic aggregates exhibiting
multiple emission bands, which
can be expanded to other types of
analytes.

First Author: Ph.D. candidate Qiao Min,
Shaanxi Normal University
Corresponding Author: Prof. Ding Liping,
Shaanxi Normal University

Full-Text Link: https://pubs.acs.org/doi/
full/10.1021/acsami.2c07047

Journal of Colloid and Interface

Science
Volume 627, December 2022, Pages 569-577

Interfacially confined preparation of

fumaronitrile-based nanofilms
exhibiting broadband saturable

absorption properties

Yan Luo 2, Min Li 2, Jiagi Tang 2, Jianyang Zang 2, Yonggang Wang ?, Taihong Liu® & &,
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Fig. 1. (a) Schematic description of preparing the nanofilm by air/
DMSO interfacial self-assembly; (b) Fabrication of imine-linked
nanofilm; (c, d) Photographs of the nanofilm floating on the water as
well as transferred to a copper collar.
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Fig. 2. (a) Schematic of the open-aperture Z-scan experimental
arrangement; (b) Normalized Z-scan curves of the nanofilms with
different layers excited by fs-800 nm laser at an incident pulse
intensity of 135.5 GW/em® (200 fs, 1.0 wt%); (c) Coefficient B as a

function of the nanofilm layers.
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Nonlinear optical materials
have attracted much attention
for their potential applications
in optical fields, such as optical
switches, logic devices, optical
limiting, image transmission, and
film-locked laser systems. With the
increasing research on nonlinear
optical phenomena and theories,
the study of nonlinear optical
materials has also flourished, and
the development of new third-order
nonlinear optical materials has
become an important topic in the
field of nonlinear optics research.
The reported material systems
can be divided into two categories:
inorganic materials and organic
materials. Compared with inorganic
materials, the advantages of
organic materials are: (1) Relatively
high nonlinear absorption
coefficient: the nonlinear effect
of organic materials originates
from the conjugated T electrons
in the material, and the applied
electric field produces significant
perturbation on the distribution of
electrons and induces electron
(charge) transfer within the
molecule, producing significant
nonlinear polarization; (2) Fast
response rate: the response of
organic nonlinear materials relies
on the off-domain of 1 electron
clouds, usually in fast response
rate: the response of organic
nonlinear materials relies on the
off-domain of mr-electron clouds,
usually on the order of tens to
hundreds of femtoseconds,
while the nonlinear response of
inorganic materials originates from

lattice vibrations on the order of
milliseconds or microseconds.

(3) Good processability: film
formation on any substrate,

good compatibility with existing
semiconductor processes; (4)
Good selectivity: organic materials
can be optimized and improved by
molecular engineering design to

meet different device requirements.

At present, the research of organic
nonlinear materials has become
increasingly mature, and many
organic molecules with excellent
nonlinear properties have been
produced. However, most of these
materials are powders with large
scattering and generally need to
be formulated into solutions or
doped into polymers for use. This
will inevitably be affected by the
solvent and cause problems such
as underutilization of active units.
At present, relatively few
studies have been carried out on
the third-order NLO properties of
organic materials in the form of
thin films, but they are extremely
important for practical applications.
Therefore, there is an urgent need
to develop new types of thin-
film materials in order to facilitate
device fabrication and practical
applications. Although many
methods have been used to obtain
thin films with nonlinear properties,
such as physical coating or doping
with polymers, they still have
many drawbacks that hinder their
further expansion and practical
applications. Self-assembled
films with high permeability, flat
and homogeneous surfaces, and

relatively full utilization of active
units show promising applications
in many fields.

Inspired by the unique
properties of interface-limited
nanofilms and the excellent
nonlinear properties of fumar nitrile
derivatives, we prepared a nanofilm
by interface-limited polymerization.
It has flat and uniform, defect-
free, flexible and self-supporting
properties. Nanofilms with different
nonlinear absorption coefficients
can be obtained by a simple
folding process to meet the various
requirements of ultrafast film-locked
lasers. The nonlinear absorption
coefficient of the eight-layer
nanofilms reaches -10.1 cm/MW
at 800 nm, which is comparable to
the previously reported results. In
addition, the prepared nanofilms
exhibit broadband SA performance
ranging from 720 nm to 1700 nm
compared with commonly used
semiconductor saturable absorber
mirrors and conventional layered
2D materials. in conclusion, the
nanofilms are easy to chemically
modify, have a broadband operating
bandwidth and high nonlinear
absorption coefficient, making them
a new generation of promising
high-performance nonlinear optical
materials.

First Author: Master’s candidate Luo Yan,
Shaanxi Normal University

Corresponding Authors: Prof. Fang Yu, Assoc.
Prof. Liu Taihong, Shaanxi Normal University

Full-Text Link: https://doi.org/10.1016/
j-jcis.2022.07.083
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One Fluorophore-Two Sensing Films: Hydrogen-Bond Directed
Formation of a Quadruple Perylene Bisimide Stack

Xinyu Gou, Zhaolong Wang, Qiyuan Shi, Ke Liu, Qingwei Jiang, Simin Lin, Rong Miao, Yu Fang B4
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aggregate and its subsequent dissociation
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As well known, the controllable
construction of photoactive
molecular aggregates with defined
size and geometry is of great
significance for the regulation of
the photophysical behavior and
gaining fundamental insights
on photoexcited processes of
molecular systems, which would
provide theoretical guidance for
the design of functional molecular
systems, including sensing, solar
cells and organic field effect
transistors, etc. Intramolecular
and intermolecular weak bonds,
especially hydrogen bonds, 11-Tr,
n-11 and halogen bonds, endow
them with potential applications
in functional materials. Polycyclic
aromatic hydrocarbons (PAHSs)
derivatives, including derivatives
of perlyene bisimide, are important
photoactive substances. The
ordered aggregate structures
formed by PAHs have great
potential for application in functional
materials. However, the existence
of -1 interaction between
core fragments often results in
uncontrollable aggregation or
undefined aggregates, which
greatly restrict the synthesis of
polycyclic aromatic hydrocarbon
aggregates with precise structure.
Therefore, the combination of the
intramolecular and intermolecular
of supramolecular interactions
with different characteristics is
an effective approach to develop
molecular aggregates with defined
structures.

Herein, a PBI dimer,
HDPP-PBI, was designed and

synthesized by synergizing
intramolecular hydrogen bonding
with intermolecular -1 interaction.
The aggregation behavior and
photophysical process of HDPP-
PBI in solution were systematically
studied. The results showed

that dimerization of HDPP-PBI

in suitable solvents resulted in a
PBI quadruple stack with H-type
structure due to the rigid structure
of dipyridyl pyrrole (HDPP), the
proper distance between the two
pyridine units groups (7 A), the
double intramolecular hydrogen
bond interaction, and the r-1r
stacking between perylene
bisimide. The dimerization constant
at room temperature was ~ 5.56 x
10° M™". Interestingly, the addition of
hydrogen bond-breaking reagents
was able to induce a dynamic
transition from dimer to monomer
of HDPP-PBI, accompanied by a
remarkable emission enhancement.
Two distinct fluorescent films

were prepared by drop-casting of
the dimerized or the monomeric
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A 2. ARG A LA TER

HDPP-PBI onto a substrate
surface. The less-emissive PBI
quadruple stack-based film
showed a turn on response to
acetone vapor, while the highly
emissive HDPP-PBI based film
exhibited fluorescence quenching
upon exposure to triethylamine
vapor. Two conceptual film-based
fluorescence sensors for detecting
acetone and triethylamine, with
fast response, high sensitivity and
good reversibility, were realized.
This work is a beneficial attempt
to develop different functional
interfacial materials through
solution aggregation structure
regulation. Meanwhile, the study is
of great significance to facilitating
the design of multifunctional
fluorescence sensitive films.

First Author: Xu Wenjun, doctoral candidate
at Shaanxi Normal University
Correspondence Authors: Prof. Fang Yu,
Assoc. Prof. Miao Rong, Shaanxi Normal
University

Full Text Link: https://pubs.acs.org/
doi/10.1021/acs.jpclett.2c01228
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Figure 2. Schematic representation of the implementation for ‘one-fluorophore-two

distinct fluorescent sensing films’
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Shaanxi Sci-tech Dept vice director Bai Chongjun
visits to boost high-level talents work
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On July 25, Mr. Bai Chongjun,
Shaanxi Provincial Science and
Technology Working Committee
member and Shaanxi Provincial
Department of Science and
Technology vice director Bai
Chongjun visited Shaanxi
Normal University to meet with
CAS academician Fang Yu and
investigate its high-level talents
work.

Bai Chognjun and his
colleagues first visited SNNU’s
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Sharing Platform for Material
Performance Evaluation and
Prototype Equipment Development,
where Fang Yu briefed them about
the research findings and industrial
applications of his Photonic Nose
and Molecular Materials Group.

At the meeting afterwards,
SNNU vice president Yang Zupei
briefed about the school’s research
platforms, talent introduction bases
and high-level talents work. Fang
Yu urged researchers to overcome
the impact of the COVID-19,
insist on opening-up and
innovation, improve the capacity
for independent innovation,
cultivate high-level innovative
talents, and bring into full play of
talent introduction in promoting
innovation-driven high-quality
development, so as to realize high-
level self-reliance in science and
technology.

Bai Chongjun affirmed

SNNU’s efforts in high-level talent
introduction and cultivation and
hoped the school would engage
deeper in international exchange
and cooperation, make better
use of its talent base platforms,
make concerted efforts in talent
introduction, talent retention

and talent use, and accelerate
the cultivation of independent

innovative talents. He also
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recommended Qinchuangyuan
Innovation Platform’s policies

in high-level innovative and
entrepreneurial talents and
commercialization of research
findings, and urged SNNU to
intensify its efforts in talent
introduction and cultivation, so

as to help boost the high-quality
development of Shaanxi province.
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Profs. Li Qing and Lin Haiping invited to present their research
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On July 12, the Photonic Nose
and Molecular Materials Group
invited Prof. Li Qing and Prof.

Lin Haiping of Shaanxi Normal
University’s School of Physics

and Information Technology to
share their research findings at the
Lecture Room No. 1668 in Zhizhi
Building.

Members and graduate
students of the group attended the
lectures, which were part of a series
for the promotion of disciplinary
innovation and interdisciplinary
integration, and interdisciplinary
collaboration between groups.

Li Qing presented a detailed
introduction of the recent
progress of his research group
in the C-H bond activation by
scanning tunneling microscope,
and analyzed the difficulties,
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Mr. Yu Hongzheng’s contribution
needs to be remembered

S/ 5 Fang Yu

development and opportunities
and the mechanisms in the self-
assembly of organic molecules
on solid surfaces and C-H bond
activation of aromatics on metal
single crystal surfaces.

Lin Haiping presented an
introduction of his research
work in catalytic mechanism and
construction of catalytic center.
Focusing on key scientific problems
in new energy catalyst materials
and carbon neutral reaction, he
used first-principle computational
simulation, Al data analysis and
innovative catalyst design to carry
out his research and proposed
solutions. He used Density
Functional Theory to calculate the
elemental catalytic processes and
reaction mechanism under light,
electricity and heating conditions,
and used Machine Learning to
perform theoretical calculation
and simulation of thin film growth,
molecular assembly and catalytic
process of nanomaterials. He also
presented relevant research in the
mechanism of photocatalytic and
electrocatalytic hydrolysis reaction
and nano-catalysts.

During Q&A session, Li and
Lin answered questions from the
audience and discussed topics of
mutual interest.
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| became associated with the
Chinese Chemical Society thanks
to the “Prof. Yu Hongzheng Award
Fund Committee”.

Mr. Yu Hongzheng was born
on October 5, 1897 in Minhou,
Fujian. He joined the Chinese
Chemical Society in 1933 and
was elected a board member
of Beijing Branch of Chinese
Chemical Society. In 1951, he was
elected a CCS board member and
the board chairman of Shaanxi
Chemical Society. He was elected
an academician of the Chinese
Academy of Sciences.

Mr. Yu Hongzheng was the
major founder of colloid chemistry

and soil chemistry in China. Rooted

in northwest China for decades,
he made outstanding contributions
to the development of education
and scientific research and the
cultivation of scientific talents in
northwest China. Due to long-
term overwork and persecution
in the early days of the Cultural
Revolution, he died in Xi'an on
November 11, 1966.

According to historical records,
Mr. Yu Hongzheng, careing about
the development of education and
scientific research in northwest
China when he was critically ill,
left a will to donate his collection
of more than 7,000 books to the
Northwest Institute of Soil and
Water Conservation of the Chinese
Academy of Sciences, which he
founded. In 1985, his daughter
donated the more than CNY 70,000
yuan legacy he left behind as his
Party membership fee.

JE R E S A TARRR
Mr. Yu Hongzheng at work
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(Photos courtesy of Prof. Gao
Jinming of Northwest A&F
University)
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In order to commemorate
Mr. Yu Hongzheng’s outstanding
contributions to the cause of
education and science in China,
especially the development of
chemistry and soil science in
northwest China, the Chinese
Chemical Society, together with
the Shaanxi Chemical Society and
other institutions, held the “90th
Anniversary Commemorative
Conference of Prof. Yu
Hongzheng's Birth” in Yangling
Agricultural Science City, Shaanxi
Province on October 5, 1987. A
bronze statue of Mr. Yu Hongzheng
was erected in commemoration of
him at the Northwest Institute of
Soil and Water Conservation, which
was funded by relevant institutions
and his students. Lu Jiaxi, then
president of the Chinese Academy
of Sciences, wrote the inscription

for the bronze statue.

BB

The Prof. Yu Hongzheng
Award Fund Committee was
established at the conference and
his CNY 70,000 yuan legacy was
set as Chemistry scholarship,
to be used as awards for the
top three students in Shaanxi
province’s college entrance
exams who were enrolled in
Chemistry majors, outstanding
Shaanxi province college students
majoring in Chemistry, and young
science and technology workers
in Shaanxi province who had
published noticeable papers. As a
representative of young teachers,
| had the privilege to participate
in the commemorative event, and
received the first Yu Hongzheng
Award for Young Science and
Technology Workers in 1989.

This award may not have
had much impact and not much

prize money, but it gave me

a chance to learn more about

the Chinese Chemical Society,
and learn about the unremitting
struggle of the pioneers of China’s
chemical researchers for national
liberation, regional development
and national construction. It also
made me more aware of the
importance of the discipline of
Chemistry and the professional and
social responsibilities of chemical
researchers.

On the occasion of the
90th anniversary of the Chinese
Chemical Society, | write this piece
to remember the sages, comfort
the deceased, and enlighten
newcomers on our path.

Written on July 24, 2022 at the
Chang’an Campus of Shaanxi Normal
University, at the request of the special
event “My Story with CCS” on the
90th birthday of Chinese

Chemical Society

Aﬁh} e e Producer&Edltor-ln-Chlef Prof. Fang Yu

_ SRS 05 O B BN E R
Executive Editor: Peng Haonan, Feng Wei |
) Bk RIS T K S 620 UL K KRS 6 12
/l Add: 6F, Zhizhi Bldg., Chang’an Campus, Shaanxi Normal University, o
‘ 620 West Chang’an Avenue, Chang’an District, Xi’an, Shaanxi, P. R. China ‘
AR HLE (Tel): 86-29-81530849 EE%EHIS;'F’E (Emall) fengwei@snnu.edu.cn

| B

Proofreading: Fang Group teachers




