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Fang Group wins grand award in
2021 Shaanxi Higher Education Teaching Achievements

P4 25 HEEPWA B BT
EEHE RN, A
AR  “RIFHE—HRE
A WALl A — AT
FAFEFRE) RPEPEE 2021
HERHHCF R EX.

i E B W)
M. T XIER. ZAEE. A
ZI9E . KPR . XK 22T
B0

R X BEAL 25 L F
FEEINA B SR PAAAER i gead
TR B PR SRR, B EAK
TN AR LA fil
o, DA R RGO
B, B SR,
S EPAE AL SRR, REE R

14 “mm’

FRE . BRI WA 3
FREA, AT LA A
0. UScib T DUIFcs
FRIR . DOP G @R DA
BADIMECR IR B 22 2k B A BA DM
KB 22 LD 5T R A 5 77
B, BT g T R R A R
A FEAEAE R A R R, ST AR
RE SR EAT R TR, AR
IR R T S, TR
55 R X2 Gt & SRR
KR
NG Sy ¥ 2
1. WRIAR . BRIEE . T
SR, P PR TT A
2021 AEEE AR F R R FHF
FIRHE 300 T, RS 51

i, —FHTT I, AR T2,

BRPYAE ZH T A B
http://jyt.shaanxi.gov.cn/news/
2sgg/202204/25/20446.htm

According to the notice
released by the Higher Education
Division of Shaanxi Provincial
Department of Education on April
25, Fang Group won the grand
award in 2021 Shaanxi Province
Higher Education Teaching
Achievements with its project
“Literacy-focused and Capacity-
based Five-dimensional Integrated
Cultivation Mode for Physical
Chemistry Graduate Student”.

The participants of this project
are Fang Yu, Ding Liping, Liu

Jing, Peng Junxia, Bian Hongtao,
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GPM ##I L Bl EIEmKEE
ZEITRE
GPM Materials Creative Contest
concludes

Liu Kaigiang, Liu Taihong, Peng
Haonan and Miao Rong.

The project, based on the
actual conditions of physical
chemistry major and aiming at
the problems in the cultivation
of talents in physical chemistry
such as “distanced from the
frontiers of the discipline, divorced
from the demand of China’s
development” and the students’
lack of confidence, motivation
and aspiration, develops a
“Literacy-focused and Capacity-
based” multidimensional team
collaboration cultivation mode
for research-oriented students
in physical chemistry major,
is featured by “regulation
by institutional construction,
improvement with cultural
construction, enhancement by
open-minded cultivation, support
by platform construction, and
safeguard by team collaboration”.

After the procedures of school
recommendation, public notice,
expert review and resolution by
department meeting, 300 projects
were commended by the 2021
Shaanxi Province Higher Education
Teaching Achievements Award,
including 51 grand prizes, 77 first
prizes and 172 second prizes.

Link of Shaanxi Provincial
Department of Education notice:

http://jyt.shaanxi.gov.cn/news/
0s99/202204/25/20446.html
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On April 23, the GPM Materials Creative
Contest, organized by Communist League
Shaanxi Normal University Committee and
Photonic Nose and Molecular Materials Group
was held at Xinyong Student Activities Center.

After the presentation by the 22 shortlisted
teams, the jury selected fourteen entries to be the
winners, including one first prize, three second
prizes and ten third prizes. The final list of winners
will be announced at a awarding ceremony to be
held soon after online public notice.

The contest received 43 entries after call
for submission in December 2021 and 22 were

shortlisted. The first, second and third prize
winners will receive cash prizes of CNY 5,000

s f
B0, BEAR

yuan, 3,000 yuan and 1,000 yuan and certificate

of award.

Gas Permeable Monolith, a proprietary
strong breathable organic material, is developed
by the photonic nose and molecular material
group led by academician Fang Yu after years of
R&D efforts.

Themed “Chasing dream at SNNU, Innovate
toward future”, the contest call for creative cultural
product designs integrating features and functions
of GPM material from SNNU students, aiming at
advocating love for science, stimulating potential
of innovation and promoting interdisciplinary
integration.

Assoc. Prof. Peng Junxia and research
assistant Wang Pei planed and coordinated with
Communist League Shaanxi Normal University
Committee to organize this contest. Ministry
of Education Key Lab of Applied Surface and
Colloid Chemistry vice director Yan Junlin gave
his support to the event. Prof. Han Jing of
International Business School, Assoc. Prof. Wang
Xiaoqing and Wang Jinhua of School of Fine Arts,
Youth League SCCE Committee secretary Yang
Xiaogang, Youth League SNNU Committee vice
secretary Wang Beibei and Peng Junxia served
as the jury.
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Ma Jiani presents her research
on organic photochemical reaction
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On April 7, Prof. Ma Jiani was
invited to present her research
in a lecture on the mechanism of
organic photochemical reaction
at the lecture room 1668 in Zhizhi

building.

Prof. Fang Yu, Prof. Xue
Dong, Prof. Ding Liping, Prof. Liu
Jing, Research fellow Liu Kaigiang,
Assoc. Prof. Peng Junxia, Assoc.
Prof. Liu Taihong, Assoc. Prof. Peng
Haonan, Assoc. Prof. Miao Rong,
Assoc. Prof. Liu Zhongshan and
the graduate students of Photonic
Nose and Molecular Materials
Group attended the lecture.

In her lecture, Ma Jiani
presented a detailed introduction
of her group’s recent research
progress in the organic small
molecule photochemical reaction,
as well as a systematic analysis of
application of transient absorption
spectroscopy in the study of
ultrafast reaction kinetics.

She also answered questions
from the audience and discussed
topics they brought up.
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THE JOURNAL OF

PHYSICAL CHEMISTRY

A JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

pubs.acs.org/JPCL

[ Letter

Structural Dynamics of Short Ligands on the Surface of ZnSe
Semiconductor Nanocrystals

Hongxing Hao," Jingwen Ai,” Chenxiao Shi, Dexia Zhou, Lingbo Meng, Hongtao Bian,* and Yu Fang

Cite This: J. Phys. Chem. Lett. 2022, 13, 3158-3164
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Semiconductor Nanocrystals
(NCs) make up a novel class
of materials and have been
demonstrated to have potential
applications in the fields of solar
cells, chemical sensing and
bioimaging. The most fascinating
feature of the colloidal NCs is
that their optical and electronic
properties can be greatly tuned and
controlled by the ligands, either
physically adsorbed or chemically
modified on the surface of NCs.
Fundamental understanding of
the structure and dynamics of
the surface ligands on the NCs
has received extensive attention.
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Due to the limitation of traditional
techniques, the ultrafast structural
dynamics of the surface ligands at
the molecular level is still lacking.
The ultrafast IR spectroscopy with
femtosecond time resolution has
been demonstrated as a powerful
technique to unravel the structure
and dynamics of the surface
ligands on NCs.

Research highlights:

1. The ultrafast structural
dynamics of thiocyanate ligands
on the ZnSe NCs was investigated
by ultrafast IR spectroscopy for the
first time.

2. The vibrational relaxation
dynamics and rotational dynamics
of free thiocyanate anion and
bound thiocyanate ligands were
analyzed in detail, where a
clear size dependent effect was
observed.

3. The microscopic structural
dynamics of surface ligands on
ZnSe NCs was analyzed based on
the wobbling-in-a-cone mode.

In this study, the short ligand
of thiocyanate anions is utilized
as the IR reporter to reveal the
structural dynamics on the surface
of ZnSe NCs. Vibrational population
relaxation of SCN ligands is
accelerated due to the specific
interaction and is not affected by
the size. However, the orientational
anisotropy of the bound SCN
ligands decayed at a rate much
faster than that in its free form and
clearly showed the size-dependent
effect. Based on the wobbling-in-
a-cone analysis, the SCN ligands
undergo wobbling orientational
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Figure 1. (A) Schematic representation of the ligand exchange between the long
chain of the hydrophobic group and the SCN on the surface of ZnSe NCs. (B)
Normalized FTIR spectra of the SCN ligand in its free form (2055 cm—1) and the
bound form (2080 cm—1) on the surface of ZnSe NCs with different diameters
dispersed in the DMSO solutions. The FTIR spectra have been vertically offset
for the sake of clarity. The FTIR spectrum of the free SCN anion (0.02 mol of
NaSCN/kg) dissolved in the pure DMSO solution is also plotted for comparison.
(C) Normalized UV—vis spectra of the ZnSe NCs with three different diameters.
The diameters of the ZnSe NCs were determined to be 5.6 nm (#1), 6.5 nm (#2),
and 8.5 nm (#3).

diffusion with a relatively large cone  understanding of the structure and

semiangle on the surface of ZnSe dynamics of the surface ligands
NCs, and the overall orientational on the semiconductor NCs in the
diffusion of the bound SCN is

strongly dependent on the size of

colloidal solution.

) First Author: Hao Hongxing, doctoral
NCs. We report the first example

candidate, Technical University of Munich
of the ultrafast structural dynamics and Ai Jingwen, Master’s candidate, Shaanxi
of thiocyanate ligands on the ZnSe ~ Normal University.

NCs by ultrafast IR spectroscopy. Conespondence Aut-hor: Proﬁ Bian Hongtao,
Shaanxi Normal University

Full Text Link: https://pubs.acs.org/doi/

pdf/10.1021/acs.jpclett.2c00849

It is expected that the current study
would benefit the microscopic
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RESEARCH ARTICLE (3 Open Access
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A fluorescent film sensor for high-performance detection of
Listeria monocytogenes via vapor sampling

Rongrong Huang, Meigi Li, Dehui Lin, Yangtao Shao, Congdi Shang, Qiangian Liu, Guijun Liu, Nan Li, Rong
Miao, Haonan Peng B, Yanli Tang B Yu Fang 24

First published: 28 April 2022 | https://doi.org/10.1002/agt2.203
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Figure 1.Schematic illustration for the detection of Listeria monocytogenes usmg

a portable fluorescent sensor.
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In the present work, we report
for the first time fluorescence film
sensors (FFSs) to detect the
biomarker of L. monocytogenes.

Listeria monocytogenes, one
of the most hazardous bacteria with
a mortality rate as high as ~ 25%,
is widely found in vegetables,
fruits, dairy products, poultry, and
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Figure 2. Sensing performance of the gas sensor to 3- hydroxy-2-butanone

other foods.[1] They can breed
over a wide range of temperatures
(0-45°C ), high-salinity, and low-
moisture environments. Patients
infected by L. monocytogenes
may suffer from bacteremia,
complications, and meningitis,

especially pregnant women, infants,

young children, the elderly, and
the sick. Therefore, it is of urgent
demand to develop the rapid,
noninvasive, and easy-to-operate
technique for the real-time and on-

site detection of L. monocytogenes.

3-Hydroxy-2-butanone is the
main component of the volatile
metabolites of L. monocytogenes,
and its concentration is highly
dependent on breeding time.
Therefore, sensitive and
selective detection of 3-hydroxy-
2-butanone has become an
efficient method for detecting
L. monocytogenes in food.
Compared to other techniques,
film-based fluorescence sensors
demonstrate great sensitivity,
improved selectivity, and
unprecedented designability.

Herein, a fluorescence sensor was
constructed, which demonstrated
unprecedented sensing
performance for 3-hydroxy-2-
butanone with a detection limit
lower than 0.05 mg/m3, response
time less than 1 s, full reversibility,
and excellent selectivity. Further
study showed that the sensor can
be used to monitor the growth of
L. monocytogenes with much-
improved sensitivity. The superior
performance of the sensor is
ascribed to the specific binding,
efficient charge transfer emission,
and porous adlayer structure of
the specially designed sensing
fluorophore-based film. Our

work paves the way to develop a
portable detector to meet the needs
for on-site and real-time detection
of foodborne pathogens.

First Author: Huang Rongrong and Li

Meiqi, doctoral candidates, Shaanxi Normal
University

Correspondence Authors: Prof. Fang Yu, Prof.
Tang Yanli, and Assoc. Prof. Peng Haonan,
Shaanxi Normal University

Full Text Link: https://onlinelibrary.wiley.
com/doi/10.1002/agt2.203
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ADVANCED MATERIALS TECHNOLOGIES

Research Article

A Mono-Boron Complex-Based Fluorescent Nanofilm with
Enhanced Sensing Performance for Methylamine in Vapor Phase

Min Li, Yan Luo, Jinglun Yang, Yanyu Qi, Rongrong Huang, Gang Wang, Jianfei Liu, Zhongshan Liu, Yu Fang

=

First published: 08 April 2022 | https://doi.org/10.1002/admt.202101703
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Figure 2. Sensing performance of the sensor to MA. (a) Fluorescent responses of the nanofilm to MA with different
concentrations. (b) Reproducibility test upon 80 cycles of the nanofilm to MA vapor. (c) The sensing of the nanofilm and
BQ-CHO-based film to saturated MA vapors. Every test was repeated for five times.

AT DI R AL S IE A drop-casting, spin-coating and 14 to 125 nm. The nanofilm-based
T (1 I BT ] FH 2 12 i) Langmuir-Blodgett, which are sensor demonstrated excellent

B I highly efficient but suffer from performance to the sensing of
I L AT LA 248 s 1 e e coffee-ring effect, uncontrollable amines, especially MA with a
FRAENE AN, SEGUHIRALEL,  thickness and adlayer structures, detection limit (DL) lower than
L) L PRI S Mg A5 2 iy isimT 2 etc. Thereby, new strategies for 2.82 mg m—-3, which satisfies
s L AT v L fabrication of high-performance the requirement for air quality

fluorescence sensing films need to monitoring.

AT AT LA s e o A o 4

be developed. The nanofilm prepared by
FARMERE IR, R A2 To develop new sensing interfacially confined dynamic
FEJRBE AL & it Tl pe,  films, the optimization of adlayer condensation can not only
P A e 7] structure is the principal factor effectively solve the problem of
B E: R EITE K S AL that need to be considered which low utilization rate of the sensor
/X A4 https://onlinelibrary.wiley.com/ highly influences the sensitivity, units existing in the traditional

doi/10.1002/admt. 202101703 selectivity, speed, and reversibility  film, but also greatly improve the

(3S + 1R) of a sensing process due  photochemical stability of the film.

Optical sensors, especially to mass transfer-related reasons. It In addition, the prepared nanofilms
film-based fluorescent sensors, should be noted that new strategies  possess abundant and uniform
owing to their multiple advantages, need to be focused on interfacial pore structures with minimized
such as high in sensitivity, science. substrate effect, showing great
small in size, and low in energy In this work, a uniform and potential for further exploration
consumption, provide a method defect-free fluorescent sensing film  and laying foundation for flexible
for the fast discrimination and was fabricated using the dynamic- and even substrate-free film-based
detection of a variety of chemicals. covalent bond-based interfacial fluorescence sensing.

The high-performance sensing self-assembly technique of two

film is the key element of a film- building blocks, BQ-CHO and First Author: Li Min, doctoral candidate,
Shaanxi Normal University

based fluorescent sensor. In BTH. The thickness of the BTH- Correspondence Author: Prof. Fang Yu,

fact, numerous fluorescent films BQ nanofilm can be freely tuned Shaanxi Normal University

have been developed by different by changing the concentration of Full Text Link: https://onlinelibrary.wiley.
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| came to Munich, Germany at
the end of October 2021 and am
now studying physical chemistry
in the Department of Chemistry at
the Technical University of Munich.
In the blink of an eye, | have been
studying in Germany for half a year,
and | often talk to my friends about
why | want to study abroad. | don’t
know how to answer this question,
and | didn’t know why | applied to
a German school in the first place.
Maybe it started when Prof. Bian
suddenly recommended me a job
recruitment at Max Planck Institute?
No one can experience two lives
at the same time, such as studying
abroad or staying in China, so
there is no way to say whether the
choice is right or wrong, whether it
is wasteful or worthwhile.

In the summer before coming
to Germany when | participated
in the German training at Eastern
Normal University, the teacher
described German life in these
words: “Good mountains and good
rivers, but so boring.” This may
also be what | felt when [ first came
to Germany. Most of the time | was
alone by myself and | don’t have
many friends. Su said before that
everyone was greeting me, but
they just said Hi and then there
was no more. And it seemed like
it was my turn. The difference is
that more often than not, it is my

13
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own problem, as language is the
main obstacle. Every coffee time
and lunch time in the group are

my most painful time. | could only
sit and watch them chat, afraid

of being asked, feeling awkward
and embarrassed. | think that the
English | learned is too written
than spoken, and spoken English
is my weakness. It is hard to
speak naturally during chatting,

not knowing how to joke properly.

| would suggest that if you have
time, it may be more useful to learn
spoken language from American TV
series or other programs. However,
foreign language is basically an
obstacle that every international
student will meet at the beginning,
so there is no need to be too
nervous. Fortunately, although

the official language in German

is German, in a city like Munich,
English is very popular. Sometimes
| feel that the decoration workers
and supermarket cashiers speak
English better than me, which really
surprised me at first. Winter nights
in Germany are very long, and it

is already dark at four o’clock in
the afternoon. Fortunately, spring
has come, and | have gradually
adapted to the life here.

If there are any characteristics
of doctoral training in Germany,
perhaps the most unique is “Free-
range Breeding” (compared to the
doctoral programs in China), and
it may take me a week or two to
have the opportunity to discuss
experiments with my advisor.
Everything was slow, but with great

attention to detail. At present, | have
only heard that a small number
of research groups will be very
pushy, and most of other groups
are more casual in time. German
doctoral programs are similar to
the work system, which means
signing a work contract with the
advisor or personnel department,
who will pay the individual tax and
medical pension insurance, etc.
A German doctoral candidate in
chemistry is basically on a 2/3
work contract, which means only
6 hours working time a day, while
most of the full-time contracts only
exist in computer science majors
or scientific research institutions
such as Max Planck Institute. It
is not rare to see some German
colleagues go to work at 10 o’clock
in the morning and leave for home
at 5 pm every day. But for most
Chinese students, due to various
reasons such as educational
background and language, it
is difficult for them to graduate
smoothly according to this working
schedule, and most of the time they
have to take the initiative to work
overtime for research results and
articles. | am not saying how good
it is here in Germany, but for me,
| probably miss the fulfilling days
when | was a master’s student
back in China.

| am with a small group here,
with only 6 doctoral students and
three postdocs. My advisor is
always busy, so two postdocs are
coaching me, one responsible
for software and hardware and

the other the theory. When | was
studying in Prof. Bian’s lab, |

had some experience in building
equipment, but | was shocked
when | first arrived at this lab.
When | was assigned to a new
optical ultra-clean room, all that
came into my eyes was the optical
platform and a few lenses, so | was
really starting from scratch and
everything was very strange to me.
Maybe Qianshun and Dexia felt the
same way when they first came into
the lab in a foreign university? Here
| have been trying to acquire new
knowledge. The research topics of
this group are mostly in physics,
and several doctoral students

are from physics backgrounds,
doing physics research. A simple
example is that no one in our group
(in the chemistry department)
wears chemical lab gown. During
the period after | arrived here, |
would watch videos of basic optics
on the Chinese MOOC sites every
night, my gratitude to the Chinese
open class resources. Gradually |
learned to build optical parametric
amplifiers, tried compression
pulses, used interferometer,

and began to understand some
concepts that were not thoroughly
understood before. We had been
using FTIR before in our group at
SNNU, which could easily measure
the infrared spectrum of chemicals.
But until now, | probably did not
really understand the wonder of
the Fourier transform, nor did |
think that the Fourier transform
might have a variety of different
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applications. For computer
knowledge and skills, | remember
Prof. Bian told me when | was a
first-year Master’s student to learn
different programming languages,
Labview or Matlab and the like,
which will definitely be useful, but

| did not learn before graduation.
But the first email | received from
my advisor when | got here was
“Are you familiar with LabView or
any other programming language?”
| really regret that | did not follow
Prof. Bian’s advice to study earlier,
as every doctoral student in the
group except me knows at least
two programming languages.
Fortunately, my advisor didn’t

say much, instead he smiled and
told me that “it’s all-right. You are

a student, not an employee or a
postdoc.”

In short, since | have come,
I will carry on. When will my
research move on the right track?
It may be when the senior students
in the group patiently explain the
topic to me, or when colleagues
in the group send me emails to
ask if | need help, or when my
advisor comforts me and says
take your time and he is satisfied
with my progress? Also | began
to make some friends in life. We
can travel to various countries of
the European Union during the
holidays and enjoy the slow pace of
life here. Here | would like to sing
the praise of the Munich Photonics
World Exposition, as for a optics
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researcher, the shock is absolutely
incomparable.

If there is an opportunity in
the future, | sincerely hope that
my junior fellow students will also
come study abroad, experiencing a
different life, culture, and scientific
research environment, and
experiencing the different scenery.
And | welcome friends in Europe to
come to visit me in Munich. | really
miss the teachers and classmates
in Fang group, and | would like to
thank Prof. Bian for his help in the
past three years. | hope that the
COVID epidemic will disappear
as soon as possible, so that | can
return to China and meet everyone
during the holidays.




