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Green chemistry and functional materials are currently one of the frontiers and
hotspots in the field of new energy and green catalysis. In order to promote the cross
integration of chemistry and materials science with other disciplines, promote original
innovation in related fields, strengthen international exchanges and cooperation, and share
the latest results of global new materials research, the 2021 Yaohu Lake Functional
Materials Forum/Sino-German Mobility Program Bilateral Forum hosted by the
Institute of Advanced Scientific Research (1ASR) of Jiangxi Normal University/Key
Laboratory of Functional Small Molecules for Ministry of Education will be held in
Nanchang, China from March 26-28, 2021.

—. 2B (Forum schedule)

» March 26: 3#&Z! (Check in)
» March27: FARIKE (Academic report)

> March 28: 1®M#E 52355 (Enterprise inspection and exchange)

=, &35 (Forum address)

AAMERFEARXSFMRRT (HEE—X=%)

Institute of Advanced Scientific Research (1ASR) of Jiangxi Normal University,
(Fangyin Building, District 1, 3rd Floor)

Online Video: https://meeting.tencent.com/s/Stm12ghc8tNv

Meeting-ID: 158 994 709

v 25BRAN (Contact)

@ B (Xunfan Liao) (Tel: 15070899638; Email: xfliao@jxnu.edu.cn)
% F (PingJiang) (Tel: 18270885611; Email: pjiang0912@163.com)
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Research Progress in Organic Functional Materials for Optoelectronics
RIER AN KF
Xiaohong Zhang, Soochow University
E-mail: xiaohong zhang@ suda.edu.cn
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Organic functional materials for optoelectronic conversion have attracted intense attention due
to their advantages over traditional inorganic materials. Optoelectronic devices based on these
materials such as organic light-emitting diodes (OLEDs) organic thin film transistors, organic
photovoltaics (OPVs), etc. are easier to be fabricated and capable of achieving high performance, and
thus widely regarded as one of the most important research fields for the next generation of
optoelectronic technology. However, there are still some bottlenecks in the development of optical
organic functional materials, especially for molecular design, study of the structures and properties
of the materials. Prof. Zhang mainly targeted at solving these bottlenecks. By systematic exploration
of molecular structure and molecular aggregate structure for optical organic functional materials, He
has obtained a number of innovative achievements. The main achievements are described as follows:

1. Organic functional materials for efficient optoelectronic conversion

General strategies of designing high-efficiency exciplex materials for the third-generation OLED
have been proposed, such as using the solution redox potentials of constituting molecules to predict
exciplex system and its resulting energy levels, and realizing exciplexes with multiple reverse
intersystem crossing (RISC) channels. Several efficient material systems approaching the theoretical
limit have been developed.

2. Aggregate structure of organic functional materials for efficient optoelectronic conversion

General strategies have been proposed for the controllable growth of crystalline one-dimensional
(1-D) organic micro/nanostructures, and large-area (wafer-scale) fabrication of organic optoelectronic
micro/nanostructure arrays with directional and patterned structures induced by interfaces and
patterned substrates. The breakthrough in the large-area fabrication of this kind of high- performance
materials has been realized.

3. Organic/Si micro-nanostructure composites for efficient optoelectronic conversion

General strategies have been developed for controlled preparation of one-dimensional silicon
micro-nanostructure arrays and mild-condition fabrication of organic/Si micro-nanostructure
composites with radial PN junctions, which opens a new door for construct high-performance flexible
silicon-based optoelectronic devices.

Some of the above innovative achievements have been applied in industry.
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Research on solution processing of insoluble organic conjugated

semiconductors and their application in thermoelectrics

Ak FREIKRF
Yuguang Ma, South China University of Technology
E-mail: ygma@scut.edu.cn
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Some of organic conjugated semiconductive materials have fascinating high conductivities due
to their very strong molecular interaction or highly cross-linked structure, but they are also difficult
to be dissolved and processed into films, leading to few research and application. How to maintain
the unique properties of these materials and process them for application is a key issue in the fieldof
materials research. Recently, we proposed a strategy called "ionization-enhanced solution and
doping", to realize functional solution-processing of insoluble organic conjugated semiconductors,
and explored their applications in thermoelectrics. For example, the insoluble pigments, imides, could
be reduced to soluble anionic states by reducing agents, and then processed to form high
crystallinity films with tightly packed molecules for thermoelectrics. The electrical conductivity of the
film reached as high asl S cm™ and the optimized Z7 value up to 0.23 at room temperature, which
was the best n-type thermoelectric material reported at present. Similarly, the cross-linked porphyrin
polymers could be also ionized by protic acid, and formed colloid for solution processing. The ionic
films prepared by drop-casting showed well micro/nano structure, as well as excellent thermoelectric
properties (power factor up to 185 uW m! k). These results indicate that our strategy should be a

common approach to process insoluble organic conjugated semiconductive materials.
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High efficiency low-cost non-fused ring electron acceptors
HE L ARFEKXF/FHKF
Zhishan Bo, Beijing Normal University / Qingdao University
E-mail: zsbo@bnu.edu.cn
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The emergence of fused ring acceptor has greatly enhanced the power conversion efficiency
(PCE) of organic solar cells (OSCs), and the PCE of single junction OSCs has reached more than
18%. But the synthesis of fused ring acceptors is relatively complicated and the cost is rather high.
To shorten the synthesis steps of acceptor molecules, to avoid the use of low yield ring closure
reactions, and to reduce the cost of acceptors, in 2017, we proposed the idea of constructing high
efficiency non-fused ring electron acceptors by the aid of intramolecular noncovalent interactions.
Here, we mainly introduce our recent work on designing and synthesizing high efficiency low cost

non-fused ring electron acceptors and their device performances.
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Solid-state fluorochrome-based molecular probes for in situ imaging
REE #HdKF
Xiaobing Zhang, Hunan University
E-mail: xbzhang@hnu.edu.cn
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Optical bio-imaging with small-molecular fluorescent probes might be the most attractive
molecular imaging technique for in vivo detection of bio-related species by virtue of its high
sensitivity, fast response, real-time spatial imaging and non-sample damaging. However,
conventional fluorescent probes with short excitation wavelengths suffer from disturbance by strong
autofluorescence from living tissues. We have developed a series of NIR-II fluorescent probes that
show reduced autofluorescence, greatly improved imaging resolution and deep tissue andin vivo
imaging capability. Moreover, localizing a specific biocatalytic activity is of great importance in the
field of biomedicine. Current molecular fluorescent probes are generally based on fluorophores that
are soluble in the cytoplasm. These responsive probes largely fail to provide in situ information about
biocatalytic activity, because the products of enzyme conversion quickly diffuse away from the site
of their generation. To this end, we have developed an excited-state intramolecular proton transfer
(ESIPT)-based solid-state fluorochrome HTPQ that is far better suited to use with a commercial
confocal microscope. HTPQ is further utilized in the design of an alkaline phosphatase (ALP)
enzyme-responsive, fluorogenic probe (HTPQA). HTPQA makes possible diffusion-resistant in situ
detection of endogenous ALP in live cells. Next, we have also developed a novel solid-state
fluorophore HYPQ, which is characterized by strong hydrophobicity and weak lipophilicity. HYPQ
is further converted to an enzyme-responsive fluorescent probe and displays the excellent staining
properties on cell membrane. HYPQ may hold great promise for developing various cell membrane
anchored fluorescent probes. In another aspect, HYPQ was constructed to a NIR cathepsin B-
responsive fluorescent probe (HYPQ-B) for long-term and in situ imaging of tumors, which
illuminates that HYPQ-B may be a precise tool for fluorescence-guided cancer surgery. Next, HYPQ
is further constructed into a solid-state photosensitizer to prevent its diffusion, thereby improving the
local concentration of photosensitizer and reducing the photo-toxicity to normal tissues. Moreover,
this solid-state photosensitizer can be activated remotely in deep tissues due to its NIR excitation and
emission wavelength.
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Electrocatalytic Conversion of Organic Molecules
I HEH KT
Shuangyin Wang, Hunan University
E-mail: shuangyinwang@hnu.edu.cn
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Organic electrocatalytic conversion is a process of reducing the activation energy and
accelerating organic conversion reactions, through the electronic interaction between the catalyst and
organic molecules (including small gas molecules). Compared with traditional organic reactions,
organic electrocatalytic conversion has made important developments in energy, environment,
medicine, chemical and other fields in recent years, due to its high efficiency and green advantages.
Recently, our group mainly focuse on " organic electrocatalytic synthesis of small gas molecules
coupling", "electrocatalytic oxidation of nucleophilic organic small molecules" and "transformation
of biomass platform derivatives" and other aspects. Converting inert molecules into organic
molecules firstly under normal temperature and pressure conditions is the highlight for this research
work; and then in-situ synchrotron radiation, in-situ Raman and other methods have been adopted to
explore the reaction mechanism of nucleophilic organic molecules on nickel-based catalysts; in-situ
and Frequency resonance technology clarifies the reaction path in the organic synthesis process.

These works are of great significance to further explore organic electrocatalytic reactions, clarify the

catalytic mechanism, and realize the controllable and precise synthesis of organic compounds.
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Publishing in Wiley Materials Science Journals
EE ¥ Wiley i hait
Jipei Yuan, Wiley-VCH Verlag
E-mail: jyuan@wiley.com
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A highly competitive research environment with increasingly limited research funding has
created a “Publish or Perish” attitude among scientists who are judged on the quantity rather than
quality of their research articles. This presentation provides a brief overview of current trends and
challenges in scientific publishing, some ethical considerations, how publishers and authors interact
and influence each other, and how the publishing arena is being transformed. Tips will be presented
on how to select an appropriate journal for your paper, what aspects of preparation and presentation
to focus on from an editor’s and referee’s perspective, and hints for increasing the discoverability of

your paper after publication.
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Self-assembled superparticles: construction, optical activity and catalytic

applications
B E BRARMLFE PO

Zhiyong Tang, National Center for Nanoscience and Technology
E-mail: zytang@nanoctr.cn
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Superparticle is a superstructure formed by self-limiting assembly of two or more nanoparticles
through the non-covalent interaction. Superparticles have the characteristics of controllable
morphology, size and structure, and exhibit unique photoelectromagnetic and catalytic properties.
Based on the work of the research group over the past few years, the speaker will introduce how to
select the type of nanounits, change the spatial distribution of the units in the superparticle, and
regulate the photoelectric coupling among the units. (1) construct assemblies with high optical activity,

(2) realize the efficient application of the superparticle system in catalysis.
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The design of highly efficient passive radiation cooling polymer film
materials
AR LB RF
Limin Wu, Fudan University
E-mail: Imw@fudan.edu.cn
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All-day passive radiative cooling has recently attracted tremendous interest by reflecting
sunlight and radiating heat to the ultracold outer space. While some progress has been made, it still
remains big challenge in fabricating highly efficient and low-cost radiative coolers for all-day and
all-climates. Herein, we report a hierarchically structured polymethyl methacrylate (PMMA) film
with a micropore array combined with random nanopores for highly efficient day- and nighttime
passive radiative cooling. This hierarchically porous array PMMA film exhibits sufficiently high solar
reflectance (0.95) and superior longwave infrared thermal emittance (0.98) and realizes subambient
cooling of ~ 8.2 °C during the night and ~ 6.0 °C to ~ 8.9 °C during midday with an average cooling
power of ~ 85 W/m? under solar intensity of ~ 900 W/m?, and promisingly ~ 5.5 °C even undersolar
intensity of ~ 930 W/m? and relative humidity of ~ 64% in hot and moist climate. The micropores and
nanopores in the polymer film play crucial roles in enhancing the solar reflectance and thermal

emittance.
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Photodeformable Liquid Crystal Polymers and All-optical Microfluidic Chips
mEE LEKF
Yanlei Yu, Fudan University
E-mail: ylyu@fudan.edu.cn
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Photodeformable liquid crystal polymers can magnify the change of molecular conformation
into macro-deformation of materials by combining the photoisomerization of molecules and the
synergistic effect of liquid crystals, and show broad application prospects in many fields such as
micro-mechanical systems, artificial muscles, micro-robots and so on. Recently, we have developed
a linear liquid crystal polymer (LLCP) which has excellent photodeformation properties, and can be
used to fabricate thin films, fibers and other actuators by melting, solution and other general polymer
processing methods. LLCPs were chosen to fabricate microtubes due to its excellent deformability
and good processability for building three-dimensional actuation structures. Laplace pressure was
generated when the microtubes deformed from cylinder-like to cone-like geometry attributed to the
photoinduced orientation change of the liquid crystal units, which leads to the motion of the liquid
toward the narrower side. In this work, a new type of optofluidic chip was fabricated by combining
photodeformable LLCP film with general plastic chip substrates. We further combined the Laplace
pressure and the capillary condensation to integrate liquid transportation, fusion, seperation and
mixing in one chip, realizing the first all-optical microfluidic chip (AOMC) for micro reactions and
detections. Laplace pressure, attributed to the photodeformation of the LLCP film, is generated to
pump the liquid. Capillary condensation is introduced by the delicate design of the fluid channels,
allowing the liquid fusion and separation without any connected microvalves. Catalytic oxidation
reaction and protein detection processes are realized in the AOMC, which are amenable to a variety
of miniaturized bio-medical applications, such as portable analysis and point of care testing.
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Topology isomerizable network
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Tao Xie, Zhejiang University
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Dynamic covalent polymer networks (DCPN) have emerged as a third class of polymers with
properties distinctive from classical thermoplastic and thermoset polymers. Currently known DCPN
can undergo network topological rearrangement via dynamic bond exchanges, but their topology
remains unchanged after the bond exchange. Wereport a new class of DCPN with unique topological
design that enables it to undergo topological isomerization. As a result of this unique feature, the so-
called topology isomerizable network (TIN) can be programmed into an unlimited number of
polymers with distinct physical properties. This talk will illustrate its principle and describe how TIN

can impact emerging applications.


mailto:taoxie@zju.edu.cn

MARA RESUME

WNFly

e, WL K2 TRSEY TR REIR I EX
RFIEE 5, 1993 SEARRHEML FWT R0 R, 2001 423k 36 F 5 *
WRERREED T RE LA, 2001 £ 2013 456 J5F 8T 55 Fd A
RAEN T AR SEG =, 2013 E4 R B [E TAE, 2016 4E3REFAH
TR RS TR, WA AR B 2 T AR K 3D/4D 4TH.
SREFHBGEE 80 T, 2 WiH ot LR ENAMEASE, fdEH e
ME. NRHIK. MREFE THEARZER. HE/REHHR. Nature. Science Z5. H3K3EE Conte FH X
B TR A OA M REGE TR 2013 28kE K R% (R&D100
award) JzH EAL 4 0 TR REAE AR E A . 2020 4E 4k E EA S E S TR &
(ACSPMSE) <+, HAETHAERE L2 ACS Applied Materials &

Interfaces &l 3% o




REHE ABSTRACT

KTFTEHEEREY

Underwater Self-healing of Polymers
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Mingqiu Zhang, Sun Yat-sen University
E-mail: ceszmgq@mail.sysu.edu.cn
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With the increasing application of structural polymeric materials in shipbuilding, offshore and
tissue engineering (scaffolds), their ability of self-healing in water or wet environment towards
strength restoration becomes an important issue. So far, however, there have been rare reports
concerning the researches in this aspect because of lacking suitable solutions. In the case ofextrinsic
self-healing based on embedded healing agent, for example, either the catalyst would be deactivated
or the reaction of the released healing agent would be inhibited by water. With respect to intrinsic
self-healing polymers utilizing reversible bonding, which are often lipophilic, the macromolecular
chains on the cracked surfaces tend to shrink in water, preventing their diffusion and collision across
the interface. Therefore, innovative design of polymer structure and working principle has to be put

forward.
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All-solid-State Li Battery: the Fabrication and Challenges
SEAEBE: H& 5Pk

Chih-Long Tsai
Forschungszentrum Jiilich GmbH, Institute of Energy and Climate Research, Fundamental
Electrochemistry (IEK-9), 52425 Jiilich, Germany
Email: c.tsai@fz-juelich.de
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All-solid-state lithium batteries (SSLB) based on garnet structured Li7La3Zr2012 (LLZO) solid
clectrolyte have been regarded as the next generation energy storage devices due to their high
intrinsic safety and high energy density. However, the necessary of sintering process at elevated
temperatures during battery fabrication to form ionic diffusion paths through ceramic materials
within the battery usually forms second phases at interfaces that dramatically lag the ionic
transports. Furthermore, the using of metallic Li as the negative electrode, which is expecting to
increase the overall SSLB energy density, usually form Li dendrite and cause short circuiting of the
SSLB. Therefore, the development of LLZO based SSLB is still remaining as big challenges in the
fabrication of a compatible interfaces between the used materials to achieve high interfacial ionic
transport and resolving Li dendrite formation. Herein, we present a strategy on how to fabricate a
low interface resistance SSLB that can be achieved straightforwardly by materials selections and
processing for the positive electrode to realize high performance SSLB. Furthermore, an overview
of why Li dendrite formation is much more pronounced in a SSLB than conventional Li-ion
batteries is also provided for future strategy development on using metallic Li as the negative

electrode for SSLBs
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Dr. Tsai obtained his BSc and MSc in physics from Fu Jen Catholic
University, Taiwan, in 2001. Afterward, he had two years of research
experience as an instructional lab instructor at the Department of
Optoelectronic Sciences, National Taiwan Ocean University. Dr. Tsai chose
the Montana State University for his second MSc and PhD in physics with

Prof. Hugo V. Schmidt with his dissertation topic on proton conductive solid

oxide fuel cell and separation membrane. Continuously, in 2011, he moved
to Europe, Energy Cooperative Research Center, for postdoctoral research in the field of inorganic
Li ion conductor with guidance from Prof. John Kilner from Imperial College, UK. By the time of
2012, Dr. Tsai joined Forschungszentrum Jiilich as a permanent research scientist. Dr. Tsai’s
research fields including Li/Na batteries, high temperature metal-air batteries, solid oxide fuel cells,
high-temperature gas separation membrane and domain structure and phase transition of
ferroelectric materials. Since 2020, Dr. Tsai starts to build up his own research group on the
development of all-solid-state batteries, especially focusing on the chemistry and electrochemistry
at interfaces and interphases of the solid components. His new findings on the relevant topics are of
general interest to the research community and thus obtained fruitful scientific output including a

set of methodology patterns.
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Interfacial repair and tougheness for nano-devices
#AIAK &8 KFLicheng
Tan, Nanchang University E-
mail: tanlicheng@ncu.edu.cn

ST FRGURE S AR U S 37 A0 52 R 2 AR SR U HER AN 2
o BEXTA ARG AR A B R EE AT SRR AZ R DL KU RE MRS 1R, R R ) T
MAEEFMBAR, KL T AP R A PESETHAIHURN o 42 H 1 ) 20 SR s o)
o PR GBI, SR AR SORA RPN AK L, R HE o T RO IE R 55
ERA R ATIETIHLE], SRR R )T SO i P VA L B R AL AN A BRI A

Mechanical bending and interfacial defects repair based on the semiconductor nanocomposites
is one of the important researches in the field of flexible nano-devices. In order to solve the key
scientific issues of interfacial mismatch, defect repair and mechanical stability in semiconductor
nano-devices, the applicant has performed polymer nanocomposite interface technology to
successfully achieve the improvement on humidity- and thermo-stability for flexible solar cells, as
well as their mechanical applications. The applicant has also proposed cooperative dispersion strategy
to prepare highly conductive composite transparent electrodes, bionic bonding technology to toughen
inorganic nanocrystals effectively, polymer microcrosslinking strategy to repair perovskite defects
and tougheness, and construction of in-situ polymer scaffolds to promote the conversion of lead

iodide and oriented growth of perovskites in the two-step process.
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Molecular construction of N-heteroacenes based nonfullerene acceptors and

studying their photovoltaic properties
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Xunfan Liao, Jiangxi Normal University
E-mail: xfliao@jxnu.edu.cn
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The development and design of electron donor and acceptor materials for the active layer of
organic solar cells is the key to improving their power conversion efficiency. The difficulty of
synergistic improvement of short-circuit current density and open-circuit voltage of organic solar cells
is a key scientific issue that restricts the further improvement of device performance. How to broaden
the spectral absorption of the material through the design of the molecular structure to make the
absorption as red-shifted as possible while reducing the energy loss of the device is very important. This
research mainly focuses on the design of acceptor materials for the active layer of organic solar cells.
By constructing a one-dimensional, two-dimensional, and three-dimensional conjugated donor core
of nitrogen-containing heterocycles, it is used to construct non-fullerene acceptors with near- infrared

absorption to solve the key problems of narrow material absorption and high energy loss.
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