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Fang Group visit Xi'an Institute of Optics and Precision Mechanics
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On July 6, 2023, Prof. Ding Liping,
vice dean of the Institute of New Concept
Sensors and Molecular Materials, and
her colleagues were invited to visit the
Xi’an Institute of Optics and Precision
Mechanics of Chinese Academy of
Sciences.

INCSMM visitors visited XIOPM’s
transient room, and had a discussion

with XIOPM on the issues including the
contents of the joint laboratory agreement,

the name of the joint laboratory, the
dual employment of personnel, and the
exchange of staff, faculty and students.
Participating in the discussion
were Fu Yuxi, XIOPM executive deputy
director, vice director of Basic Research
Department and Attosecond Science and
Technology Center, Wang Bo, director
of XIOPM Basic Research Department,
Yang Bingqing, chief of XIOPM Basic
Research Department, and Hui Dandan,

Xue Bing, and Li Jialin of Attosecond
Science and Technology Center; and
Prof. Liu Chenghui, vice Dean of School
of Chemistry and Chemical Engineering
of Shaanxi Normal University, Cao
Xiaoyi, vice director of SNNU’s Depart-
ment of Science and Technology, Liu
Taihong, Associate Professor of the
School of Chemistry and Chemical
Engineering, Yang Xiaogang, director of
the Administrative Office of the Institute
of New Concept Sensors and Molecular
Materials.
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Coordination meeting of SCS Physical Chemistry Committee held at INCSMM
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On July 18, 2023, the Coordination
Meeting of the Physical Chemistry
Committee of Shaanxi Chemical Society
and the Ninth Shaanxi Physical Chemistry
Development Symposium was held in the
conference room of the Institute of New
Concept Sensors and Molecular Materials,
Shaanxi Normal University.

Prof. Fang Yu, chairman of SCS
Physical Committee, new members Prof.
Liu Xiangrong of Xi’an University of
Science and Technology, Prof. Ma Haixia
of Northwestern University, Prof. Ding
Liping of Shaanxi Normal University,
as well as previous members Prof. Zhao
Xiang of Xi’an Jiaotong University, and
Prof. Wang Wenliang of Shaanxi Normal
University, attended the meeting.

Prof. Ji Xiaohui and Prof. Jin
Lingxia of Shaanxi University of Science



and Technology, the organizer of the 9th
Shaanxi Physical Chemistry Development
Symposium, and Prof. Liu Fengyi and
Prof. Bian Hongtao of Shaanxi Normal
University were also invited to the
meeting.

At the meeting, Fang Yu briefed
the new members of the history and
construction of the committee, affirmed
the contribution of the previous members
to the development of physical chemistry
in Shaanxi Province, and hoped that the
new members would inherit the good
tradition, carry out their work innovatively,
and offer advice and suggestions for the
development of physical chemistry in
Shaanxi Province.

Ji Xiaohui gave a presentation on
the preliminary preparations for the 9th

Shaanxi Physical
Chemistry Develo-
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pment Symposium,
and the participants
discussed and
agreed on the time,
scale of the con-
ference, and the ar-
rangement of the
conference reports,
and made initial
arrangements for
the preparations in
the later stage.

The meeting

suggested that the platform of Shaanxi
Physical Chemistry Development
Symposium should be fully utilized
to provide opportunities for physical

chemists in Shaanxi Province to
communicate with each other and a stage
for excellent young scholars to show their
talents.
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SRED equipment standard awarded second prize of
National Postal Industry S&T Award
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On July 28, 2023, Shenzhen SRED
Security and Surveillance Technology’s
project of "Research and Application in
Postal Express Smart Security Inspection
Equipment Standard System" was
awarded the second prize of Science and
Technology Award at Green Express
Technology Development Conference
and the third Postal Industry Science and
Technology Awards Ceremony held in
Beijing.

Relying on the fluorescent tech-
nology developed by Prof. Fang Yu's
group, SRED Security has cultivated and
built a full chain of intellectual property
rights in fluorescent sensitive materials
and sensor structure design, breaking
foreign technical barriers. In 2018, as
the only fluorescent sensing technology
solution provider of the seven member
units, SRED Security was invited to

participate in the joint research and
development of the State Postal Bureau's
new-generation smart security inspection
system, and developed a customized
explosive detection equipment for the
courier and logistics industry, which is
the lightest in China. In 2020, SRED
Security led and organized five units to
complete the drafting and formulation
of the standard "Technical Requirements
for Handheld Trace Explosives Detectors
Based on Fluorescent Polymer Sensing
Technology in the Postal Industry" (YZ/T
0176-2020).

The Postal Industry Science
and Technology Award, sponsored
by the China Express Association
and approved by the State Office for
Science and Technology Awards, was
formally established in 2018 to recognize
organizations or individuals who have
made outstanding contributions to postal
and express science and technology
activities.
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Fang Yu speaks at 24th National Normal University
Physical Chemistry Teaching Seminar
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From July 7 to 10, 2023, Prof. Fang
Yu attended and gave a conference report
titled “The Significance of Basic Science -
Taking Chemical Science as an Example”
at the 24th Physical Chemistry (including
Experimental) Teaching Seminar held
in Lanzhou. The seminar was sponsored
by the Physical Chemistry Teaching
Center Group of National Normal

Universities and Colleges, and jointly
hosted by Northwest Normal University,
Gansu Agricultural University, Virtual
Teaching and Research Department of
Physical Chemistry Courses of Normal
Universities and Colleges, and the Virtual
Teaching and Research Department of
Physical Chemistry (Teacher Training) in
Western Universities and Colleges.
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Fang Yu visits PetroChina Lanzhou Petrochemical Company
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On July 8, 2023, Prof. Fang Yu and
Photonic Nose and Molecular Materials
Group members Dr. Liu Taihong and Prof.
Peng Haonan visited PetroChina Lanzhou
Petrochemical Company. They toured
the Petroleum Spirit Educational Base to
experience Lanzhou Petrochemical’s rich
culture and development concept.

As the “Eldest Son of the Republic”
and the “Cradle” of China’s petrochemical
industry, Lanzhou Petrochemical
Company is the first modernized refining
and chemical production base in China
after founding of the republic, with a total
of 287 million tons of crude oil processed
and 167.4 billion yuan of taxes and fees
contributed.
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Fang Group teachers attend 9th National College Physical Chemistry
Course Teaching Symposium
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From July 7 to 10, 2023, Prof. LiuJing, Prof. Ding
Liping and Prof. Bian Hongtao from Photonic Nose
and Molecular Materials Group attended the Ninth
National Symposium on Teaching of Physical Chemistry
(Including Experiments) in Colleges and Universities
in the Liangxiang Campus of Beijing Institute of

Technology. The Symposium was jointly organized by the
Steering Committee for Teaching Chemistry in Colleges
and Universities of the Ministry of Education, Nankai House.
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Liu Kaigiang presents at Hydrogel Material Session of
China Materials Conference

University, Beijing Institute of Technology and Science Publishing
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From July 8 to 11, 2023, Prof. Liu

The conference was sponsored by the
Chinese Society for Materials Research,
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Kaigiang attended the Hydrogel Materials
Session of 2022-2023 China Materials
Conference held in Shenzhen and gave
an invited report titled "Functional Soft
Matter and Its Applications: Confined
Crystallization and Interfacial Adhesion".
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and the Hydrogel Materials Session was
hosted by Shanghai Jiaotong University,
Sun Yat-sen University, Zhejiang Uni-
versity and Wenzhou Institute UCAS.
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Bo Xin coaches student team to win bronze prize at
9th Internet+ Competition Intramural Tryout
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On July 15, 2023, at the Shaanxi
Normal University intramural tryout of
the 9th China International Internet Plus
Student Innovation and Entrepreneurship
Competition, the team Moxi, which is

composed of Class 2026 undergraduates
of Chemistry major students Yan Yutong,
Gou Yaning and Chen Xiaodrang, and
coached by Dr. Bo Xin of the Institute
of New Concept Sensors and Molecular
Materials, won the Bronze Prize of

Undergraduates Creative Group.
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Fang Group achievements exhibited at 17th China

Xi'an Int’l S&T Industry Expo
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From July 14th to 16th, 2023, the
breathable and impermeable sustained-
release materials and the ultra-sensitive
hidden explosives detector developed
by the Photonic Nose and Molecular
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Materials Group were exhibited at the
17th Xi’an International Science and
Technology Industry Expo and Key &
Core Tech Industry Expo held at the Xi’an
International Convention and Exhibition
Center in Xi’an, China.
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Fang Yu attends 2023 Asia-Pacific Meat Science and Technology Conference
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On July 20, 2023, Prof. Fang Yu
attended the 2023 Asia-Pacific Meat
Science and Technology Conference
and the 20th China Meat Science and
Technology Conference and the 7th
Symposium on Meat Processing Tech-
nology and New Product Development
in Lintong District, Xi’an, China, and

presented awards to the 20 winning pre-
senters of Postgraduate Forum and took a
group photo together with deputy head of
district Wang Peng. The conference was
jointly organized by the China Livestock
Product Processing Research Association,
Food Partner Network, Shaanxi Normal
University, and Lintong District Govern-
ment.
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Fang Yu speaks at Second National Fine Chemical Industry Conference
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On July 23, 2023, Prof. Fang Yu was
invited to Dalian to attend the opening
ceremony of the Second National Fine
Chemical Conference and the 2023
Annual Meeting of Dalian Association
of Science and Technology, and gave
a report titled “Film-based Fluorescent
Sensors - From Innovation of Sensitive

IGJLAEST
A GG ER 220%, 754t E 3500
FFRIEEE R, chE 1l AT 4 o o 441
BEAhRiae. RERSiHG
HELIABO%, ERLBEH O E R
WS -
Pl R 5 B R R A 5 1)
HARFIR: R ERME AR ;
RARMRIB SR “5HEfg maEi
RSB AR B

FHE DR M T ORI

€2023-20294F Fr [Ef& £

Materials to Development of Device
Structure”. The conference was organized
by the Fine Chemical Committee of the
Chinese Chemical Society, Dalian Science
and Technology Association, and the
editorial department of Fine Chemical
Industry, with the theme of “Frontier and
Development of China’s Fine Chemical
Industry in the New Era”.
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Ma Jiani presents at Micro-Nano Structure Characterization Innovation Forum
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From July 24 to 26, 2023, Prof. Ma
Jiani of the Photonic Nose and Molecular
Materials Group participated in the
Micro-Nano Structure Characterization
Innovation Forum sponsored by
the Chinese Society of Micro-Nano

Technology and hosted by Lanzhou
University of Technology in Lanzhou,
and made an invited presentation titled
Research on Excited State Behavior of
Film Fluorescence Sensing Molecules at
the parallel session on the development
and application of micro-nano system
characterization technology.
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Fang Group Physical Chemistry Graduate Student Cultivation Model awarded
Second Prize of National Teaching Achievements
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On July 24, 2023, the Ministry of
Education released a decision on the
approval of the winning projects of 2022
National Teaching Achievement Award,
and Fang Group project “Exploration
and Practice of Literacy-focused and
Capacity-based Five-dimensional
Integrated Cultivation Model for Physical
Chemistry Graduate Student” headed by
Prof. Fang Yu was awarded the Second

Prize of National Teaching Achievement
Award in Higher Education (Graduate
Students). The participants of the project
are Fang Yu, Ding Liping, Liu Jing, Yang
Peng, Peng Junxia, Bian Hongtao, Liu
Kaiqiang, Liu Taihong, Peng Haonan,
Miao Rong and Liu Zhongshan. A total
of 1998 projects have been awarded the
national teaching achievement awards,
including 7 grand prizes, 245 first prizes
and 1746 second prizes.
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INCSMM project wins Shaanxi Gold Award in 9th Internet+ Innovation and
Entrepreneurship Competition for College Students
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On July 28, 2023, the project of
the Institute of New Concept Sensors
and Molecular Materials, “Membrane
Controlled-Release Disinfectant -
Guardian of Environment Safety”, won
the Gold Prize at the Shaanxi Provincial
Competition of the Ninth China
International Internet+ Innovation and
Entrepreneurship Competition for College

Students.

The student team consist of eight
undergraduates, including Li Chongyang,
Zeng Jiaqi, Peng Xuyang, Ma Yanting,
Dong Xinru from the School of Chemistry
and Chemical Engineering, and Zhou
Wen, Zhang Yi, and Yang Kexin from the
International Business School. Associate
Professor Peng Junxia is their coach, and
Prof. Fang Yu also instructed the team.
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The cellular uptake of colloidal-
sized particles of biological or synthetic
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origin has important implications for
cellular function, and for the design of
particles for diagnostic and therapeutic
applications in nanomedicine. Here, we
present experimental data combined
with theoretical modeling showing
how anisotropic microgels wrap at
the lipid membrane depending on the
physicochemical properties of the particles
and the membrane. Important properties
are the bending rigidity of the membrane,
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Figure 1. 2D CLSM images of adsorption and wrapping of microgel particles (green) on lipid membrane (red) in GUVs.
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Figure 2. 3D CLSM images of the adsorbed spherical and elhpsmdal microgels on the GUVs.
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the particle shape, and the adhesion
energy between the particles and the
membrane. Accounting for the possibility
offered by microgel systems to be custom-
designed, it further opens up opportunities
for future fundamental studies, therapeutic
applications, and self-assembly strategies
which involve nanoparticle-membrane
interactions.

We have demonstrated in this

12 | <A July, 2023

study that microgel particles wrapping
in lipid membranes can be affected by
particle shape and membrane rigidity. The
general trend is that deep wrapping of the
microgels occurs for the lipid membranes
with the lowest bending rigidity, and for
the microgels with the largest aspect ratio.
2D colloidal crystals with hexagonal
structure is formed at the membranes by
the spherical microgels. For the shallow

wrapped ellipsoidal MG2 microgel local
side to side "smectic-like" ordering
was observed at DMPC membrane
and they also possess some hexagonal
positional ordering at more rigid DMPC/
chol membrane. While the ellipsoidal
microgels of the highest aspect ratio show
random distribution and orientation at
DMPC/chol membrane. The microgels
strongly prefer to adsorb to the liquid
disordered membrane. The calculations
predict the same behavior with respect to
shallow and deep wrapping as observed
in the experimental studies under the
conditions when the adhesion strength
is slightly higher for the ellipsoidal
microgels compared with the spherical
ones. We believe that the observations of
microgel particle wrapping in the model
systems add new understandings to how
particle shape and membrane properties
engulfment and endocytic processes in
living cells and provide new strategies to
the future design of novel self-assembling
structures on fluid templates by employing
nonspherical particles.

First Author: Dr. Liu Xiaoyan, Shaanxi
Normal University

Corresponding Authors: Dr. Liu Xiaoyan,
Shaanxi Normal University; Dr. Thorsten
Auth, Forschungszentrum Jiilich, Germany
Full Text Link: https://doi.org/10.1073/
pnas.2217534120
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In the field of lithium-ion batteries
(LIBs), aqueous electrolytes have
garnered extensive attention due to their
superior safety and ionic conductivity.
These aqueous electrolytes exhibit
long cycling life and significant energy
density, making them highly promising
for large-scale applications in energy
storage systems and devices. However,
the narrow electrochemical stability
window of water has been a persistent
challenge in this field. The emergence
of "Water-in-salt" (WIS) electrolytes
offers a potential solution by expanding
the electrochemical stability window of
water, thus significantly advancing the
development of aqueous electrolytes.
However, in highly concentrated aqueous
solutions, the conduction of Li" and their
local solvation structure remain not fully
understood. Understanding the solvation
structure of Li" and specific ion-ion
interactions is crucial for understanding
their migration behavior and determining
macroscopic viscosity and conductivity.
Ion diffusion in solution generally occurs
through two modes: vehicular migration
and hopping transport. Vehicular
migration involves the diffusion of ions
and their tightly bound solvated layer
as a whole, while hopping transport
is a process of ion diffusion through
successive dissociation/association
exchanges between solvation layers.
The mechanism of Li" ion conduction
in aqueous electrolyte solutions is

currently unclear. Some previous studies
suggest that rearrangement of hydrogen
bonding networks plays a role in
achieving vehicular migration. However,
due to the rapid timescale (faster than
1 nanosecond) of hydrogen bonding
network rearrangement, a consensus
on the conduction mechanism of Li" in
aqueous electrolytes has not been reached.

To solve this issue, we used ultrafast
infrared spectroscopy and molecular
dynamics simulations to investigate the
structure and dynamics of Li" in highly
concentrated LiCl water solutions.
Ultrafast infrared spectroscopy and
thiocyanate (SCN) were used as local
anionic vibrational probes to study the
structural dynamics of Li" in LiCl water
solutions. The experimental results
indicated that the infrared frequencies
and vibrational relaxation dynamics of
the external probe strongly depend on the
bulk concentration, effectively probing the
local environment and structural dynamics
of Li", while overcoming the limitations
of using OD stretching vibrations as
probes in previous literature. By using the
Stokes-Einstein-Debye (SED) equation,
the coupling between the reorientational
dynamics of the external probe in LiCl
water solutions and the macroscopic
viscosity was analyzed, revealing the
formation and structural dynamics of ion-
water complexes. To obtain the spatial
structural heterogeneity of LiCl water
solutions, molecular dynamics (MD)
simulations were performed. These
simulations revealed the formation
of chain-like structures consisting of
chloride ions and Li" through electrostatic
interactions at high concentrations. These
extended chain-like structures strongly
constrained the reorientation of water
molecules around them, impacting the
dynamics and transport of Li". Through
MD simulations, the concentration-
dependent conductivity of LiCl water
solutions, which is in good agreement
with experimental results, was obtained.
Further analysis revealed that Li(H,0),"
and Li(H,0),” were the main ion species
contributing to Li~ ion conduction. The
study also performed a detailed analysis

M. Research Highlight

of selected lithium ions and oxygen
atoms in water molecules (r(Li-O)) in
15 m LiCl solutions over a time range of
300 ps. The trajectory analysis supported
the vehicular migration of Li" through
the dynamic chain-like structure formed
between solvents and ions. The Cartesian
coordinates analysis of Li" indicated that
the r(Li-O) distance between Li+ and
water molecules in the first solvation
shell remained constant at about 2.0 A,
indicating stable complex formation with
the adjacent three waters. However, the
surrounding water molecules moved
closer and then further away within a
given time range but never penetrated the
solvated shell to enter the inner solvation
sheath, suggesting that Li" ion diffusion
mainly occurs through vehicular transport
rather than hopping. The experimental
and MD simulation results indicate that
Li(H,0),Cl and Li(H,0),Cl, are the
major determinants of the viscosity of
LiCl solutions. These specific lon-water
complexes and chain-like structures
facilitate the vehicular migration of
Li" through the aqueous electrolytes,
providing a deeper understanding of the
origin of viscosity and conductivity in
highly concentrated electrolyte aqueous
solutions.

This study provides important
insights into the structural dynamics and
transport mechanism of Li" in highly
concentrated aqueous electrolytes.
Understanding the role of chain-like
structures and ion-water complexes
in Li" ion conduction may guide the
development of novel aqueous electrolytes
for use in lithium-ion batteries.
Establishing correlations between ion pair
structures and macroscopic properties can
also facilitate the design of safer and more
efficient lithium-ion batteries, promoting
the widespread application of aqueous
electrolytes in the field of energy storage.

First Author: Zhang Miaomiao, Doctoral
candidate, Shaanxi Normal University
Corresponding Authors: Prof. Bian Hongtao,
Prof. Liu Jing, Shaanxi Normal University
Full Text Link: https://pubs.acs.org/
doi/10.1021/acs.jpclett.3c01494
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On July 4, 2023, Shenzhen SRED
Security and Surveillance Technology
Co., Ltd. president Cai Wenbin and
General Manager Xu Liang visited the
Institute of New Concept Sensors and
Molecular Materials (INCSMM) and
held a meeting with Prof. Fang Yu to
promote the project cooperation.

After visiting the exhibition room
and laboratories of the institute, Cai
Wenbin and his colleagues discussed the
promotion of project cooperation with
Prof. Fang, Prof. Xin Yunhong and Vice
dean Prof. Ding Liping. The two sides
agreed to deepen cooperation from the
three aspects of project implementation,
applied research projects and basic

for promotion of cooperation

research and exploration projects,
promote cooperation in accordance with
the "three-step" approach, continue to
optimize and improve the technical
shortcomings and pain points of the
existing SRED products, apply for
the industrial funds of the Shenzhen
municipal government through joint
projects, and set up special research and
development group, and determined the
three projects and the persons in charge.

SRED deputy general manager Hu
Donghan, Development Dept manager
Cui Hong, Research and Development
Dept manager Wu Zhe, Laboratory vice
director Wang Li; INCSMM Prof. Liu
Jing, Prof. Peng Haonan, Assoc. Prof.
Peng Junxia, Assoc. Prof. Liu Taihong,
School of Chemistry and Chemical
Engineering organizer Yan Yongchang,
and Administrative Office director Yang
Xiaogang attended the meeting. Prof. He
Gang from Xi’an Jiaotong University
was invited to attend the meeting.
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On July 6, Geng Zhanjun, secretary of the Party Group
and executive vice chairman of Xi’an Science and Technology
Association, and Zhang Chuanshi, member of the Party group of and
vice chairman of Xi’an Science and Technology Association visited
the Institute of New Concept Sensors and Molecular Materials to
survey the construction of the science popularization base.

After visiting the exhibition hall and laboratories of the Institute,
the visitors had a discussion with Prof. Fang Yu, academician of the
Chinese Academy of Sciences and chairman of Xi’an Science and
Technology Association, and Prof. Xue Dong, director of Science and
Technology Department of Shaanxi Normal University, and listened
to the report on the scientific research, industry-university-research
cooperation and popular science education base of the university.

Chang’an District deputy mayo Liang Wenhui and officials of
the District Investment and Business Bureau accompanied the visit,
and SNNU Science and Technology Department vice directors Qu
Xinyun, Xiao Hui participated in the discussion.
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On July 13, 2023, Xi'an Chuangmei
Group president
Yang Jinhui and
Xi'an Association
for Science and
Technology vice
chairman Zhang
Chuanshi visited
the Institute of New
Concept Sensors and
Molecular Materials
and met with Prof.
Fang Yu to discuss
cooperation.
Chuangmei

Group visitors were first shown the
exhibition room of the institute by
Prof. Fang Yu, to understand the basic
situation, research achievements and
achievements transformation of the
institute. Then, the two sides held a
discussion in the conference room.
Chuangmei Group had an in-depth
understanding of the latest research
results of Fang Group, and discussed
the possibility of cooperation with the
institute.

Chuangmei Investment general
manager Yue Xianzhu, assistant president
Yang Peng and of human resources
director Wu Xin accompanied Yang
Jinhui in the visit. INCSMM vice dean
Prof. Ding Liping and Administrative
Office director Yang Xiaogang attended
the meeting.

Chuangmei Group is a large private
enterprise group headquartered in Xi'an
Hi-Tech Development Zone, focusing
on the industries of healthcare, beauty
and wellness, biotechnology, and beauty
product research and development,
which has nearly 3,000 employees.
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On July 17, 2023, Prof. Chuan
Zhao from the School of Chemistry at the
University of New South Wales, Sydney,
Australia, was invited by the Photonic
Nose and Molecular Materials Group to
give a presentation to the group members
in the Lecture Hall of the Institute of
New Concept Sensors and Molecular
Materials. The presentation was hosted
by Prof. Liu Jing and attended by group
teachers and students.

In the presentation titled Challenges
and Opportunities for Green Hydrogen
Production from Water Electrolysis,
Prof. Zhao systematically introduced the
significance of electrochemical hydrogen

Prof Chuan Zhao

School of Chemistry, UNSW Sydney

production, the problems and challenges
encountered in the research process, as
well as plans and thoughts for the future.

Prof. Zhao is an internationally
renowned electrochemist, the first
Chinese-Austrialian tenured professor
of chemistry in Australia’s top eight
universities, and the recipient of the R. H.
Stokes Medal, the highest achievement
award of the Electrochemical Society
of Australia, whose advanced hydrogen
production technology has been reported
by international mainstream news media,
including Xinhua News Agency, for
multiple times, and has been selected
as one of the first batch of the Ministry
of Science and Technology’s Torch
Innovation Park project.

After the presentation, Prof. Zhao
discussed with the teachers and students
present on related issues and took a
group photo with the teachers.
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