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The aim of this international symposium is to discuss recent advances in nanostructured 
functional materials and their applications in catalysis, energy, environment, sensing, biomedical 
and electronic and optoelectronic devices. The key objective of this symposium is to build long-
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Macroscopic Nanoparticle Assemblies: Integration, 

Functionalization and Applications

Shu-Hong Yu *

Division of Nanomaterials and Chemistry, Hefei National Laboratory for Physical Sciences at 
Microscale, Department of Chemistry, University of Science and Technology of China

* Email: shyu@ustc.edu.cn

Hierarchical micro-/nano- rigid structures in biological systems is increasingly 

generation advanced functional materials. Although the properties of nanomaterials 
are frequently superior to those of their bulk counterparts, translating the unique 
characteristics of nanoscale components into macroscopic functional devices still 
remains a challenge. In this lecture, we discuss how to synthesize high quality 
nanoscale building blocks with specific shape and size, how to assemble nanoscale 
building blocks into bio-inspired assemblies and their functionalities, and how to 

A family of nanowire or nanoplate assemblies in form of integrated nanocomposites 
and structures can be generated, demonstrating that it is possible to access a variety 
of nanocomposites with tunable mechanical property and other functions. These 
macroscopic nanoparticle assemblies are emerging as a new material system, showing 

References
(1)  L. B. Mao, H. L. Gao, H. B. Yao, L. Liu, H. Cölfen, G. Liu, S. M. Chen, S. K. Li, Y. X. Yan, Y. 

Y. Liu, S. H. Yu, Science 2016, 354, 107-110. 

(2)  J. Ge, L. A. Shi, Y. C. Wang, H. Y. Zhao, H. B. Yao, Y. B. Zhu, Y. Zhang, H. W. Zhu, H. A. 

Wu, S. H. Yu, Nat. Nanotechnol. 2017, 12, 434-440. 

(3)  H. L. Gao, S. M. Chen, L. B. Mao, Z. Q. Song, H. B. Yao, H. Cölfen, X. S. Luo, F. Zhang, Z. 

Pan, Y. F. Meng, Y. Ni, S. H. Yu, Nat. Commun. 2017, 8, 287. 

Biography

Shu-Hong Yu studied chemistry in Hefei University of Technology and received 

BS in 1988 and got MS from Shanghai Research Institute of Chemical Industry in 

1991. He completed PhD in inorganic chemistry in 1998 from USTC. From 1999 to 

2001, he worked in Tokyo Institute of Technology as a Postdoctoral Fellow, and was 

awarded the AvH Fellowship (2001-2002) in the Max Planck Institute of Colloids and 

Interfaces, Germany. He was appointed as a full professor in 2002 and the Cheung 

Kong Professorship in 2006. He serves as the Director of the Division of 
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Nanomaterials and Chemistry, Hefei National Laboratory for Physical Sciences at Microscale. He 

is a senior editor for Langmuir, and on the editorial board or advisory board of journals Accounts 

of Chemical Research, Chemistry of Materials, Chemical Science, Materials Horizons, Nano 

Research, ChemNanoChem. He received the Roy-Somiya Medal of ISHA and Chem. Soc. Rev 

Emerging Investigator Award. His research interests include bio-inspired synthesis of inorganic 

nanostructures, self-assembly of nanoscale building blocks, nanocomposites, their related 

properties and applications. His research work has been cited more than 31,290 citations (H index 

97), named as a Highly Cited Researcher by Thomson Reuters.
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Graphdiyne: Synthesis and Applications

Jin ZHANG*

Center for Nanochemistry, College of Chemistry and Molecular Engineering, Peking University 
Beijing, 100871, China

* Email: jinzhang@pku.edu.cn

Graphdiyne (GDY), a novel two-dimensional (2D) carbon allotrope composed of 

rational 
approaches to synthesize structure-controlled GDY with a high quality. We demonstrated 
that the morphology of GDY could be finely controlled by using a 

vertically grown 
GDY nanowalls (~200nm) were fabricated on either copper foils or foams. Especially, 
single or few-layered GDY-contained films were obtained by 

practical applications, various GDY-based 
hierarchical architectures were designed. 

high efficiency and good recyclability. Considering the 
intriguing physicochemical properties of GDY, it also shows promise in various potential 
applications, such as water splitting cell and solar steam generation.

References

[1]. Z. F. Liu, J. Zhang et al., Adv. Mater. 2017, 29, 1700421.

[2]. Z. F. Liu, J. Zhang et al., Adv. Mater. 2017, 29, 1604665.

[3]. Z. F. Liu, J. Zhang et al., J. Am. Chem. Soc. 2016, 138, 3954-3957.

Biography

Prof. Jin ZHANG received his PhD from Lanzhou University in 1997. After a two 

year postdoctoral fellowship at the University of Leeds, UK, he returned to Peking 

University where he was appointed Associate Professor (2000) and promoted to Full 

Professor in 2006. In 2013, he was appointed as Changjiang professor. He also is the 

Fellow of RSC. His research focuses on the controlled synthesis and spectroscopic 

characterization of carbon nanomaterials. Dr. Zhang has published over 220 peer-

reviewed journal articles. And he now is the editor of Carbon.
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Micro–Nanocomposites in Environmental Management

Jianmei Lu*

College of Chemistry, Chemical Engineering and Materials Science

Collaborative Innovation Center of Suzhou Nano Science and Technology

Soochow University, Suzhou, 215123, China

* E-mail: lujm@suda.edu.cn
Water pollution, a worldwide issue for the human society, has raised global concerns on 

environmental sustainability, calling for high-performance materials for effective treatments. 

nanotechnology is subsequently used as an environmental technology to remove the 
pollutants through rapid adsorption and degradation process. Therefore, in our group, we have 
prepared various adsorbent and photodegradation composite materials leading to effective 
water remediation. Meanwhile, we outline recent advances in simultaneous adsorption and 
photodegradation micro-nanocomposites, which could not only completely adsorb and remove 
contaminants, but the micro-nanocomposites could also be directly reused without further 
treatment. Finally, the future development of this unique system is discussed.

References
[1] D. Chen, H. Zhu, S. Yang, N. Li, Q. Xu, H. Li, J. He and J. Lu,* Adv. Mater., 2016, 28, 

10443–10458.

[2] S. Yang, D. Chen,* N. Li, Q. Xu, H. Li, J. He and J. Lu,* Adv. Mater., 2016, 28, 2916–2922

[3] Q. Gu, J. He, D. Chen, H. Dong, Y. Li, H. Li, Q. Xu,* and J. Lu,* Adv. Mater., 2015, 27, 

5968–5973.

[4] P. Gu, F. Zhou, J. Gao, G. Li, C. Wang, Q. Xu, Q. Zhang,* and J. Lu,* J. Am. Chem. 

Soc., 2013, 135, 14086–14089.

Biography

Prof. Jianmei Lu received her Ph.D. degree in polymer chemsitry from Zhejiang 

University in China and appointed as a full professor in 2000 at College of Chemistry, 

Chemical Engineering and Materials Science, Soochow University. She has research 

interests in oils adsorption materials, nonvolatile electronic memory devices, organic 

sensors, and smart materials.
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Nanostructure

Yongfa Zhu*

Department of Chemistry, Tsinghua University, Beijing 100084, China

* Email: zhuyf@tsinghua.edu.cn

composite photocatalysts C60/g-C3N4 and P3HT-g-C3N4 photocatalysts were prepared. 
The phenol mineralization ability  for g-C3N4 composite was dramatically enhanced via 
decreasing the valence position of the composite by adjusting the mass fraction of TCNQ,C60 
and P3HT. The transition of photogenerated electrons from the valence band of C3N4 to the 

was greatly enhanced and the catalytic activity of the composite was increased about 8.4 times 
for phenol degradation[1-3]

Single-layered g-C3N4 nanosheets and nanoporous g-C3N4 with high surface area were 

activity due to the improved separation of photogenerated electron-hole pairs and higher 

of g-C3N4 nanorods were about 1.5 and 2.0 times as that of g-C3N4 nanoplates, respectively. 

doped, K doped and nanostructure.

References

14766  

(2)Mo Zhang; Jing Xu; Rui L Zong; Yongfa Zhu*,Enhancement of Visible Light Photocatalytic 

Activities via Porous Structure of g-C3N4, Applied Catalysis B:  Environmental,2014, 

147,229 

(3)Xiaojuan Bai, Ruilong Zong, Di Liu, Yongfa Zhu*,Enhancement of Visible 

Photocatalytic Activity Promoted via Ag@C3N4 Core-Shell Plasmonic 

Composite, Applied Catalysis B: Environmental 147 (2014) 82

Biography

Dr. Zhu Yongfa is currently a Professor (2001- ) in Chemistry Department at Tsinghua 

University. He received his Bachelor’s degree in Chemistry from Nanjing University 

in 1985, Master Degree from Peking University in 1988, Ph.D. degree from Tsinghua 

University in 1995. His current research is photocatalysis, environmental catalysis 

1415



4th International Symposium for Frontiers of Nanostructured Functional Materials and Applications

and nanomaterials. He is the author and co-author of 295 original research papers published in SCI 

journals. The total cited numbers reached about 16800 and the H-index arrived at 70. About 27 

papers was selected as High-Cited Papers by Essential Science Indicators. Besides, he has written 

about 5 books and applied about 22 patents.
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Hierarchical Assembly of New Photocatalysts and Study on 

Their controlling Environmental Pollution 

Hexing Li

Shanghai University of Electric Power, Shanghai 200234

Email: HeXing-Li@shnu.edu.cn
Photocatalysis has been received increasing interests due to its potential in hydrogen 

production and the environmental cleaning. Both the composition and the structure play 
key roles in determining photocatalytic performances. Herein, we report the design of new 
photocatalysts with controlled compositions and nanostructures by supercritical conditions, 

water-splitting to produce H2, green organic synthesis, and energy storage. The efficiency-

Selected publication

2013, 135, 4719

Angew. Chem. Int. Ed., 2011, 50, 1105

Biography

Dr. Hexing Li received his PhD in chemistry from Fudan University in 1998. Now, he 

is working as a professor in SUEP, an associated editor of Appl. Catal. B: Environ., the 

director of Chinese Education Ministry Key Laboratory, and a vice-director of Chinese 

Photocatalysis Committee. His research interests are related to amorphous alloy 

catalysts for hydrogenation, photocatalysts for environmental purification and clean 

energy, mesoporous catalysts for water-medium organic reactions. Up to now, more 

than 200 papers have been published. His H-index is 56.
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High-Performance Polymeric Field-Effect Transistors and 

Circuits

Yunqi Liu

Institute of Chemistry, Chinese Academy of Sciences

Beijing 100190, China

E-mail: liuyq@iccas.ac.cn

to the inorganic semiconductors, the solution-processable polymer semiconductors have been 
recognized as promising candidates for commercial application due to the low cost. Among the 

more attractable than all donor and all acceptor conjugated polymers because of their relative 

ambipolar behavior. These polymers show high mobilities together with solution-processability 
and high thermal stability. FET-based circuits are fabricated and their functionalities are 
investigated and optimized.

References
[1] Zhiyuan Zhao, Zhihong Yin, Huajie Chen, Liping Zheng, Chunguang Zhu, Long Zhang, 

29(4), 1602410. 

Mater. Chem. C, 2017, 5(11), 28922896.

[3] Jie Yang, Hanlin Wang, Jinyang Chen, Jianyao Huang, Yingying Jiang, Jianqi Zhang, 

Liu, Adv. Mater, 2017, 2017, 29(22), 1606162.

Shi, Yuanping Yi, Zhigang Shuai, Yunlong Guo, Shuai Wang, and Yunqi Liu, Adv. Mater., 

2017, 29(36), 1702115.

[5] Hanlin Wang, Hongtao Liu, Qiang Zhao, Zhenjie Ni, Ye Zou, Jie Yang, Lifeng Wang, Yanqiu 

Sun, Yunlong Guo, Wenping Hu, and Yunqi Liu, Adv. Mater., 2017, 29(32), 

1701722.

Biography

Dr. Yunqi Liu was graduated from Nanjing University in 1975, received a doctorate 

from Tokyo Institute of Technology, Japan in 1991. Presently, he is a Professor at 

the Institute of Chemistry, Chinese Academy of Sciences (CAS), and an Academician 

of CAS. His current research interests include design and synthesis of molecular 

materials, including -conjugated small molecules, polymers, and graphene, 
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fabrication of related devices, including field-effect transistors and molecular electronics, and 

investigation of their electronic properties. He has published more than 600 papers in SCI journals 

(in which, over 130 of papers with IF>10), cited by other researchers for more than 25,000 times 

with an h-index of 80. He was recognized as “Highly Cited Researchers” by Thomson Reuters 

in Materials Science in 2014, 2015, 2016 and 2017. In addition, he has obtained 70 of granted 

patents, published two books and 17 book chapters. He received the National Natural Science 

Award (2nd) in 2007 and 2016.
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Crystal Phase-Engineering of Novel Nanomaterials
1,*

1 Center for Programmable Materials, School of Materials Science and Engineering,Nanyang  

50 Nanyang Avenue, Singapore 639798, Singapore 

* Email: hzhang@ntu.edu.sg
In this talk, I will summarize the recent research on the crystal phase-engineering of novel 

transformation of two-dimensional transition metal dichalcogenide (TMD) nanomaterials. 
In addition, we start to investigate the crystal phase-based properties and applications in 
catalysis, surface enhanced Raman scattering, waveguide, photothermal therapy, chemical and 
biosensing, etc., which we believe are unique and critically important not only fundamentally, 
but also practically. Importantly, the concept of crystal-phase heterostructure is proposed.

Biography

Dr. Hua Zhang is currently a Professor (2013-now) in School of Materials Science and Engineering, 

Nanyang Technological University (NTU). He received his B.S. and M.S. degrees 

at Nanjing University in 1992 and 1995, respectively, and completed his Ph.D. 

with Prof. Zhongfan Liu at Peking University in July 1998. His current research 

interests include the synthesis of ultrathin two-dimensional nanomaterials (e.g. 

metal nanosheets, graphene, metal dichalcogenides, metal-organic frameworks, 

covalent organic frameworks, etc.) and their hybrid composites for applications in 

nano- and biosensors, clean energy, (opto-)electronic devices, catalysis, and water 

remediation; controlled synthesis, characterization and application of novel metallic 

and semiconducting nanomaterials, and epitaxial growth of heterostructures; etc.
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Nanoscale Metal-Organic Frameworks: Emerging Materials for 

Catalysis

Zhiyong Tang

National Center for Nanoscience and Technology, Beijing, 100190, China

* Email: zytang@nanoctr.cn
Distinct from classic inorganic nanoparticles of solid cores, nanoscale metal-organic 

volume, which provide an ideal platform not only to manipulate the reaction active sites 
but also to understand the structure-functionality relationship. In this presentation, we will 

Biography

Dr. Zhiyong Tang is currently a Professor(2006-) in National Center for Nanoscience and 

Technology, China. He obtained his Bachelor and Master degree from Wuhan University in 1996. 

He then moved to Changchun Institute of Applied Chemistry of Science, Chinese Academy of 

Sciences with Professor Erkang Wang and obtained a Ph.D. degree in 1999. After six years as a 

postdoctoral fellow in Swiss Federal Institute of Technology Zurich, Oklahoma State University and 

University of Michigan, in November 2006 he won the 100-Talent Program, Chinese Academy of 

Sciences and started his current position.

Professor Tang’s research interests are mainly focused on controllable synthesis, property 

manipulation and practical application of inorganic nanomaterials. He developed the general 

and fundamental methods for preparation of inorganic nanoparticle assemblies with different 

dimensions, structures and functionalities, and explored their applications in the field of energy 

and environment. In the past several years, he has published more than 200 peer-reviewed 

papers, and among those 90 papers have been published in the journals of the 

impact factor higher than 8. For instance, as the first author he published 2 papers 

in Science and 1 paper in Nature Materials; while as the corresponding author 

he has already published 1 paper in Nature, 1 paper in Nature Nanotechnology, 

2 paper in Nature Communications, 1 paper in Chemical Society Reviews, ect. 

Because of the pioneering work in nanostructured materials, Prof. Tang’s work has 

been extensively reported by both world-renown news magazines and academic 

journals including The New York Times, The Washington Times, Nature, Nature 

Materials, Nature Nanotechnology, Science News, Chemical & Engineering News, 

etc. 
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National University of Singapore

Office: S7-04-13 (Chemistry)

Tel: 65 6516 3595 (Chemistry); 65 6516 2833 (Dean’s Office)

Fax: 65 6779 1691

Email: chmxugq@nus.edu.sg

Working experience:

of Singapore, Singapore

1987-1989 Research Associate with Dr. J. Hrbek, Department of Chemistry, Brookhaven National Lab, 

Education:

1982-1987 Ph.D. in Surface Chemistry with Prof. S. L. Bernasek, Department of Chemistry, Princeton 

ChinaBiography

Research:

   My long-term research objective is to provide the fundamental understanding of chemical and physical 

processes occurring on solid surfaces. In particular, we are interested in the surface chemistry related to 

semiconductor processing and heterogeneous catalysis. In addition, our program is extended to the 

synthesis and optical applications of nanomaterials. At present, the laboratory is equipped with a relatively 

wide range of sophisticated surface science techniques, including Temperature-programmed Desorption 

Spectroscopy (TDS), X-ray Photoelectron Spectroscopy (XPS), Auger Electron Spectroscopy (AES), Low 

Energy Electron Diffraction (LEED), Ultra-violet Photoelectron Spectroscopy (UPS), High Resolution Electron 

Energy Loss Spectroscopy (HREELS), and Variable-Temperature UHV Scanning Tunneling Microscopy (STM). In 

addition, Eximer laser and 1000-W UV lamps can be employed as photon sources for studying photo-

induced surface chemical and physical processes. Recently, we obtained multi-mode Scanning Probing 

Microscope with the capabilities of scanning tunneling microscopy, atomic force microscopy, scanning 

magnetic and electric force microscopy in both solution and air with temperature variation. This is 

particularly useful for the characterization and fabrication of nano-materials, as well as for studying surface 

biochemistry.
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The Nanosafety in Europe: state-of-the-art and perspective 

development

Antonio Marcomini
1 Department of Environmental Sciences, Informatics & Statistics, University Ca' Foscari of 

Venice, Italy

* Email: marcom@unive.it

2020 Strategy. It has enormous potential for innovation, which has fostered large investments 
in developing novel nano-enabled industrial applications and consumer products. However, 
there are large uncertainties around the safety of engineered nanomaterials, which are raising 
societal concerns about the adequacy of their regulation. Indeed, currently the widely-accepted 
view is that there are many unanswered questions on the potential environmental, health 
and safety (EHS) risks associated with the manufacture, use, distribution and disposal of 
nanomaterials. To answer these questions the European Commission invested over 200 million 
euros in research projects under the 6th and 7th Framework and H20202 Programmes. These 
projects aimed to address (but were not limited to) the following areas:

Physicochemical characterization of engineered nanomaterials and products including
nanomaterials in their formulation

Fate, biodistribution, degradation of engineered nanomaterials at cellular and body
level and in the environment.

Assessment of toxicity and risk of engineered nanomaterials to humans and the
environment

Modelling of the exposure-dose-response relationship and extrapolation of results
from in vitro to in vivo and to human situations

Metrology, cross validation and standardization of assays, protocols and models for
physicochemical analysis and assessment of (eco)toxicity

Data management: including the creation and implementation of common databases
Nanosafety research remains a centrally important topic to ensuring Europe’s vision of 

the knowledge economy and the safe implementation of nanotechnologies for the benefit 
of society. Currently, there is an increased emphasis on advanced materials and materials 
as they exist in products and following environmental transformation & ageing, as well as 
on research with a regulatory and/or market focus, including Safety-by-design and Life Cycle 
Assessment approaches. 

The most recent calls for proposals focused on high throughput, predictive toxicology 
and grouping approaches for risk assessment, and the results of these calls are expected 
imminently. The call topics for the second phase of Horizon2020 (2018-2020) include 
governance of nanomaterials, an increased focus on nanobioinformatics, and calls 
for Innovation Hubs, for which nanosafety is a potential element needed to support 
commercialization of nano-enabled products. 

Biography

Prof. Antonio Marcomini is Professor of Environmental Chemistry at the Department of 
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Environmental Sciences, Informatics and Statistics of Ca’ Foscari University, Venice (Italy). 

Graduated from the University of Padua, he was post-doctoral fellow at the 

University of Toronto, Lash Miller Chemical Institute, Canada, and then research 

associate at the Polytechnic of Zurich, ETH-EAWAG, Switzerland. Coordinator/

partner of several international and national research projects, he is author/

coauthor of >250 papers published in international peer reviewed journals, editor 

and coauthor of two books; Scopus H-index: 48; G-Scholar H-index: 54.  His current 

research interests include Environmental sustainability of nanotechnologies, Effects 

of climate change on the environmental behavior of persistent chemicals, Risk 

assessment and management of contaminated sites.
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Health Related Research on Nanomaterial at the National 

University of Singapore 

ONG Choon Nam

NUS Environmental Research Institute (NERI) National University of Singapore

Singapore 117411

Email: eridir@nus.edu.sg

publicized, the discussions on environmental and health impacts are just beginning to emerge. 
Recent studies  have shown that engineered nanomaterials can enter the human body more 
readily than larger particles and several types of nanoparticles have been reported to interfere 
with cellular and physiological functions. More comprehensive  studies are  needed to 

nanoparticles. The questions that need to be addressed include how size, number, chemical 
composition and surface characteristics of nanomaterials affect their interactions with various 
systems of the body. The answers to these questions are important for understanding how 
nanomaterials either as food ingredients, environmental pollutants, or occupational hazard, that 

will also demonstrate how an integrated approach using cell lines and animal models, together 

of the nano-materials.

Key words: toxic, cell system, metabolomics, nanoparticles, risk.

Email:  eridir@nus.edu.sg;  ephocn@nus.edu.sg

Institute (NERI) and a  professor at the Saw Swee Hock School of Public Health, 

in international peer reviewed journals with an h
20,000 citations.

His main research interest is Environmental Health, and is nursing a lifelong 
passion of  all matters related to environment on health. Since 1985, he has 
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involved in  12 of  its  Health  Criteria publications. He is an editorial board member of several 
international journals on environment and sustainability. He has been a visiting  professor  to  

Control and Prevention (CDC). He is the recipient of Astra

Ministry of the  Environment and Water Resources of Singapore on the NEWater study. He 

consulted often by international health agencies on issues related to environmental health. He 

2003. In 2015, his team received the TechConnect Innovation award (Washington, 2015) for 
their on line senor to monitor surface water Quality. His recent research focuses on the use 

were presented at the World Economic Forum  Innovation Section in 2016.
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Nanoporous Catalysts for Elimination of Trace Ethylene at Low 

or Ambient Temperatures

Zhengping Hao 1,2,*

1 Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing, 

100085, China

2 National Engineering Laboratory for VOCs Pollution Control Material & Technology, 
University of Chinese Academy of Sciences, Beijing, 100049, China

* Email:zpinghao@.rcees.ac.cn
Nanoporous catalysts are successfully synthesized, these catalysts with mesoporous 

catalysts to make pollutant ethylene bonds of C-H and C-C  activated and C-C broken, and 
realized at low- temperatures.

References

Ethylene” Ma, CY, Mu, Z, Li, JJ, Jin, YG, Cheng, J, Lu, GQ, Hao, ZP*, Qiao, SZ, Journal of 

the American Chemical Society 132, 2608 (2010)

[2]  “Efficient Elimination of Trace Ethylene over Nano-Gold Catalyst under Ambient 

Conditions" Li, JJ, Ma, CY, Xu, XY, Yu, JJ, Hao, ZP*, Qiao, SZ, Environmental Science & 

Technology 42, 8947 (2008)

ZP*, ACS Catalysis (in revision)

Biography

Dr. Zhengping Hao is the professor of Research Center for Eco-Environmental 

Science (RCEES), Chinese Academic Sciences (CAS). He is currently the director of 

National Engineering Laboratory for VOCs Pollution Control Material & Technology, 

department head of Environmental Nano-Materials, RCEES, CAS. He received his 

PhD degree in Physical Chemistry from the Lanzhou Institute of Chemical Physics, 

CAS in 1996. His research interests include nano materials, green catalysis, pollution 

control technologies, hazardous material treatment and environmental chemistry.
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TiO2 nanotube arrays COD sensor & environmental monitoring

Baoxue Zhou*

School of Environmental Science and Engineering, Shanghai Jiao Tong University, Shanghai 
200240 (PR China).

* Email: zhoubaoxue@sjtu.edu.cn

organic pollutants in water environment, which is used as a critical parameter for water-quality 

pollution. In terms of this issue, a rapid (3-5 min), accurate, and environmentally friendly 

the signals generated captured by an electrochemical analyzer connected to a computer.

References

Chemical Reviews, 2014, 114 (19), 10131–10176.

Biography

 Prof. Baoxue Zhou is professor(2003 - ) and head of the environmental function 

material group at School of Environmental Science and Engineering, Shanghai Jiao 

Tong University. He received his doctoral degree from Harbin Institute of Technology. 

His research is focused on photocatalytic/photoelectrocatalytic technology of 

nanomaterials for organic pollutants treatments, hydrogen production from water 

decomposition and environmental sensor.
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*

/

* Email: jgdeng@bjut.edu.cn

References

1)S.H. Xie, Y.X. Liu*, J.G. Deng*, et al. Effect of transition metal doping on the catalytic

supported Au-Pd alloy nanoparticles: High-performance catalysts for methane combustion, J. 
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Electro-active Filter Technology for Environmental Applications  

Yanbiao Liu1,2,* and Choon Nam Ong2*

Yanbiao Liu1,2,* and Choon Nam Ong2*

1 School of Environmental Science and Engineering, Donghua University, Shanghai 201620, 

China.

2Environmental Research Institute, National University of Singapore, 117411 Singapore

* Email: yanbiaoliu@dhu.edu.cn and ephocn@nus.edu.sg

tackle global water crisis and membrane processes are promising among state-of-the-art water 

m3,[3-5] which is better than other recently developed electrochemical systems, as well as 

integrated with a novel electrochemical approach in a flow-through system. The overall 

References
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for developing renewable energy technologies like fuel cells, metal-air batteries, and 
water 

rotating disk technique and the intrinsic chemical properties 
were probed by synchrotron 

Mn-Co spinels and it was found that the molecular 
theory is again dominant in determining 

activities of other spinels containing other transition 
metals (Fe, Ni, Zn, Li, and etc.). References
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As a result of rapid economic development, the industrial wastewater discharge shoots 

environment. The pollutant emission limits in china have been continuously declined, and the 
wastewater treatment industries are facing crucial challenges. As one of the traditional water 
treatment technologies, adsorption method has been widely used for its simple operation, low 

novel organic-inorganic composite adsorbent. Firstly, the adsorption performances of PANI/

were evaluated with molecular group masking method.
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During the past three years, our group in Soochow University has deeply looked
into two parallel research directions, both combining two fields of radiochemistry and
metal-organic frameworks (MOFs). The first one is the synthesis and
characterizations of actinide MOF compounds. This system is unique not only
because compared to the transition metal and lanthanide systems , the actinide based
MOFs are substantially less explored, but also that these compounds cannot be simply
mimicked /predicted based on those analogues of transition metals and lanthanides
owing to the uniqueness of actinide ions in bonding and coordination. In addition, we
have found many interesting potential applications for these compounds including
actinide waste form design for geological disposal, ion-exchange for remediation of
radioactive contamination, and detection of extremely low-dose ionization radiations,
further highlighting the bright future of adopting actinide ions in building of unique
MOFs with potential applications in the nuclear industry.1,2 The other research
direction is the design and build of non-radioactive MOFs for rapid, efficient, and
selective removal and detection of soluble radioisotope ions including UO22+, Sr2+,
Cs+, and TcO4- from aqueous solutions. Specifically, I will talk about three interesting
examples within this direction: several single-crystalline zirconium phosphonate
MOFs that are able to survive from fuming acids including aqua regia and can remove
large amounts of uranium even from acidic solutions;3 a luminescent mesoporous
MOF equipped with abundant Lewis basic sites, which can be used for sequestration
and detection of trace amounts of uranyl ion in the natural water systems including
seawater;4 the first experimental investigation of 99TcO4- removal by a cationic MOF
material showing many promises over the traditional anion-exchange materials.5

These works clearly reveal that all the possible advantages for ideal radioisotope
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sorbent materials including high capacity, fast kinetics, excellent selectivity, and great
stability and recyclability etc. can be indeed integrated in the MOF system.
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porous structure are attractive for energy-storage applications. In this talk, I will summarize 

(porous silicon, graphene) via metallothermic reduction combined with chemical etching. We 
will focus on the mechanism for the formation of porous nanostructure during the reduction 
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electrochemical, photophysical, and optoelectronic properties. For instance, ruthenium 

are widely used in light-emitting devices and bioimaging. We are particularly interested 

in near-infrared electrochromism, resistive memories, and light-emitting crystals with 
pseudopolymorphic properties. In addition, our recent endeavors on the synthesis and 

discussed.
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Here, based on the in-situ reactor scanning tunneling microscopy and X-ray photoelectron 

Density functional theory calculations reveal that the lowest activation energy barrier of 

centered mechanism, which stabilizes the required transition-state intermediate by dipole-
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Environmental pollution, induced by some contaminants, such as organic pollutants and 

heavy metals from release of industrial production, has been the subject of much concern. 
Many useful methods and techniques have been developed for environmental remediation. 
Among them, removal of pollutants by the method of adsorption using an adsorbent is 
an important and effective way. In this case, the key issue is highly efficient absorbents. 
Absorbents with high surface activity, high specific surface area, and strong selective 
adsorption are needed. Hierarchical micro/nanostructured materials, which are composed of 
microsized objects with nanostructures, could overcome such disadvantages. These materials 
with micro/nano-architectures possess large surface/ volume ratios, high stability against 
aggregation and are very easily separated from solution during application in environmental 

performance for environmental remediation.
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Besides the biological growth factors, small organic molecules, and chemical ions, physical signals is the 

other category of very important factors to tune/regulate the fate of stem cells. Recent years, more attention 
has been paid on the differentiation of stem cells on the physical signal, including, localized electric or 
magnetic field, surface topology of biomaterials, photo irradiation, and even pressure and strain from the 

pathway for differentiation have been discovered. However, more phenomena have still not been understood. 

to be used in tissue engineering for tissue regeneration. Therefore, finding new physical approaches for 
regulation fate of stem cells is a great challenge for alive biomaterials design and applications.

Recent year, some novel phenomena about the effect of physical signal on stem cell differential has been 

MSCs differentiate to osteogenic cells, and a pressure from biomaterials can differentiate MSCs to neural 
cells. 

differentiation from both physical mechanism and bio pathways. We believe that the regulation effect 
of physical signal will attract more attention, and will have great impact for design and application of 
biomaterials, especially for tissue engineering scaffold, and will bring great progress in tissue regeneration 

medicine.
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The results show that, by using Ag2S QDs, the tissue penetration length can reach 1.5 cm, and the spatial 
and temporal resolution of the in vivo imaging can down to 25 μm and 10 ms, respectively, which are 

the biological events in vivo. With the advanced NIR-II fluorescence of Ag2S QDs, high signal to noise 
ratio imaging of tumor growth and angiogenesis, imaging-guided targeting drug-delivery and therapeutics, 
imaging-guided precision surgery of glioma, and stem cell tracking and regeneration in vivo, etc, have been 
achieved.
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Transition metal dichalcogenides (TMDs) are a family of layered nanomaterials, which attract increasing 

interest due to their novel nanoelectronic and optoelectronic properties. Therefore, TMDs and TMD-based 

ultrasonication enhanced lithium intercalation method to prepare single-layer transition metal dichalcogenide 
nanosheets (such as MoS2, TiS2 nanosheets) by using n-butyllithium. Moreover, we had successfully 
decorated noble metal (Au, Ag, Pd, Pt) nanoparticles on the surface of MoS2 nanosheets. We used MoS2-
based nanomaterials to construct sensing platform for chemical and biological molecules detection, such as 
DNA, CEA, ATP and thrombin. In a word, MoS2-based nanocomposite may be a candidate nanomaterial to 
construct sensing platform for target molecules detection.
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ultifunctional luminescent nanomaterials are promising for realizing the diagnosis and therapy in one 

the controllable fabrication of multifunctional luminescent nanomaterials that meet the requests of biomedical 
application is still a great challenge for chemical researchers. In this presentation, we will highlight the 
research work in our group for the controllable preparation of multifunctional nanomaterials together with 

thermo- therapy of cancer can also be realized by the multifunctional rare earth based luminescent materials.

   Control and Theranostic Applications " Liu B, Li CX*, Yang PP, Hou ZY* and  Jun Lin*, 

   Adv. Mater. 29, 1605434 (2017)

   Delivery ",  Yang  DM,  Ma PA,  Hou  ZY,  Cheng  ZY,  Li  CX*  and  Jun Lin*,  

   Chem. Soc. Rev. 44, 1416(2015).
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  Properties and Biomedical Applications " Gai SL, Li CX, Yang PP* and Jun Lin*, Chem. Rev. 
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Near-infrared (NIR) laser-induced photothermal ablation therapy (PAT) has great potential to 

revolutionize conventional therapeutic approaches for cancers, and a prerequisite is to obtain biocompatible 

the irradiation of NIR laser with a safe intensity for ~10 min. To further 
improve the therapeutic effects, the combination of NIR-PAT and chemotherapy has been proposed for 
the synergic therapy. Recently, by combing semiconductor nanoagents and thermosensitive polymer 
nanogels, we have constructed smart 

tumor. Furthermore, ideal theranostic nanoplatform for tumor 
should be one nanoparticle that has single semiconductor or metal component but contains all multi-
model imaging and therapy abilities. By tuning vacancy concentrations via the morphology control or 
doping technology, we have developed FeS2 (size: 

guided PAT of tumor. Therefore, these inorganic-

organic nanocomposites have great potential in the imaging and/or therapy of tumor. 
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Through either passive or active targeting, functional nanoparticles have shown great potentials 

in tumor diagnosis and therapy. We have spent years’ efforts to develop functional nanoparticles and 
nanoparticle-based probes for imaging of tiny tumors and lymphatic micrometastasis, visualizing of tumor 
microenvironment abnormal signatures, and tumor photothermal therapies as well. In this presentation, we 
will present our recent results about tumor theranostic applications of functional nanoparticles.[1-3]

Nanoprobes” Qiao R‡, Qiao H‡, Zhang Y, Wang YB, Chi CW, Tian J, Zhang LF, Cao F*, and Gao MY*, 

ACS Nano 11, 1816-1825 (2015).
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Tumors In Vivo” Cheng XJ, Sun R, Yin L, Chai ZF, Shi HB*, and Gao MY*, Adv. Mater. 29, 1604894 (2017).

[3] “Small is Smarter: Nano MRI Contrast Agents - Advantages and Recent Achievements” Gao ZY, Ma TC, 

Zhao EY‡,*, Docter D, Yang WS, Stauber‡ RH, and Gao MY*, Small 12, 556-576 (2016).
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Organic Semiconducting Materials for Photo-Related Bioimaging and 

Therapy

Quli Fan * 
Key Laboratory for Organic Electronics & Information Displays and Institute of Advanced Materials, Nanjing 

University of Posts & Telecommunications, Nanjing 210023, China 

* Email: iamqlfan@nuupt.edu.cn

imaging modality that integrates the advantages of ultrasound with deep tissue penetration and optical 

contrast agent nanoparticles (NPs) and nanoplatforms for multimodality imaging and therapeutic purposes. 
The intrinsic metal ions-absorbing ability of melanin not only realizes multimodality imaging with easy by 
chelating radionuclide 64Cu (positron emission tomography) and Fe3+ (magnetic resonance imaging) but 
also provides an innovative way for iron overload therapy. Besides, we found that melanin NPs can also be 
transferred into a drug-delivery system due to its binding capability to those drugs with aromatic structures 

Nanoparticles for Promoted siRNA Release and Collaborative Photodynamic Therapy under NIR Light 

Irradiation” Zhao H, Hu WB, Ma HH, Jiang RC, Tang YF, Ji Y, Lu XM, Hou 

10.1002/adfm.201702592, (2017)

Lightening Early Thrombus and Monitoring Thrombolysis in Living Mice” 

Cui C, Yang Z, Hu X, Wu JJ, Shou KQ, Ma HH, Jian C, Zhao Y, Qi BW, Hu 

XM, Yu AX, Fan Quli*, ACS Nano 11, 3298-3310 (2017)

[3] “Perylene-Diimide-Based Nanoparticles as Highly Efficient Photoacoustic 

Agents for Deep Brain Tumor Imaging in Living Mice” Fan Quli, Cheng 
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K, Yang Z, Zhang RP, Yang M, Hu X, Ma XW, Bu LH, Lu XM, Xiong XX, Huang W, Zhao H, Cheng Z, 

Advanced Materials 27, 843-847 (2015)

[4] “Engineering Melanin Nanoparticles as an Efficient Drug–Delivery System for Imaging-Guided 

Chemotherapy” Zhang RP, Fan Quli*, Yang M, Cheng K, Lu XM, Zhang L, Huang W, Cheng Z, Advanced 

Materials 27, 5063-5069 (2015)

“Transferring Biomarker into Molecular Probe: Melanin Nanoparticle as a Naturally Active Platform for 

Multimodality Imaging” Fan Quli, Cheng K, Hu X, Ma XW, Zhang RP, Yang M, Lu XM, Xing L, Huang W, 

Gambhir SS, Cheng Z, Journal of the American Chemical Society 136, 15185-15194 (2014)
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Scandium-Based Luminescent Nanomaterials

Ling Huang *
Institute of Advanced Materials (IAM), Nanjing Tech University (NanjingTech), 30 South Puzhu Road, Nanjing 

211816, China

*Email: iamlhuang@njtech.edu.cn 

In the past decades, rare earth-based upconversion luminescent 
nanomaterials have drawn greatly increased interest due to their 
superior optical properties including but not limited to narrow 
emission bandwidth, large anti-Stokes shifts, high photostability, weak 
autofluorescence from biosamples, long life-time, deep tissue 

However, majority of the attention has been focused on Y- and 
lanthanide-based nanomaterials while there is very few reports on 
Scandium-based nanomaterials although Sc sits at a very unique position 
in the periodic table, i.e., the cross junction between the top of the rare earth column and the beginning of the 
transition metal row. 

Herein, we will summarize our advances on Sc-based luminescent nanomaterials and their potential 

applications.1-3 
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Fig. 1. Position of Sc in the periodic table.
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doped nanocrystals. He has published over 100 scientific research articles in Nature, Science, J. Am. Chem. Soc., 

Angew. Chem. Int. Ed., Adv. Mater., with a total citation of over 3000 times.
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Analysis based on the assembled ordered structure.

Prof. Tie Wang

Beijing National Laboratory for Molecular Sciences, Key Laboratory of Analytical Chemistry for Living 
Biosystems, Institute of Chemistry, The Chinese Academy of Sciences, Beijing 100190, China.

Self-assembly, driven by non-covalent interactions, is the fundamental mechanism behind the formation 
of cellular machineries that perform essential functions of life. To date, anisotropic nanoparticles have been 

functionalization of these particles with recognition groups and/or through shape-induced anisotropic 
interactions.1 Recently, we have reported that anisotropy-driven self-assembly of CdSe/CdS semiconductor 
core/shell nanorods can yield needle-like superparticles with a single supercrystalline domain through 
a kinetic process.2 However, in this process, the formation of needle-like superparticles is sensitively 
dependent on the level of octylamine ligands on the surface of CdSe/CdS nanorods, which requires a surface 
treatment for incubating CdSe/CdS nanorods in a very dilute octylamine chloroform (0.1%, v/v) solution for 
6 to 7 days.2 This requirement makes it very inconvenient to use this kinetic approach for making needle-

hydrophobic anisotropy through surface functionalization with 1,12 dodecanediamine. 
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Luminescence Lanthanide-doped Nanocrystals for Energy Conversion 

and Imaging Applications

Renren Deng* 
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* Email: rdeng@zju.edu.cn
The lanthanide-doped materials have been investigated for many years with regard to their diverse 

applications ranging from high pulse lasers, solar cells to optical electrodes. The unique optical properties of 
these materials have rendered their potential usefulness in biological applications such as biolabeling. Driven 
by this motivation, intense studies have recently been devoted to the development of novel nano-sized (around 
1-100 nm in diameter) lanthanide-doped materials which were compliable to biological systems. My research 
involves the design, fabrication and mechanical studies of lanthanide upconvesion nanocrystals with either 
unique crystal lattice structures or novel core-shell heterogeneous structures. I am now trying to understand 
the energy transfer through lanthanide-doped nanoparticles for potential applications such as 3D displays, 

and solar energy conversion.
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Doping of RE ions in the 2D ZnO layered system to achieve low-

dimensional upconverted persistent luminescence based on asymmetric 

doping in ZnO systems

Bolong Huang
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Kowloon, Hong Kong SAR, China

Email: bhuang@polyu.edu.hk

Abstract

the analysis of the relative oscillator strengths. At the Ln2+ states, the heavy lanthanide elements usually 
dominated the energy transmission channel at high energy, the medium lanthanide elements mostly occupied 
the middle range of the optical fundamental gap, and the light lanthanide elements were widely spread 
over the optical band gap, as well as the conduction band range. However, Ln3+ ions, as the sensitizing 

that are evenly distributed within 3.0 eV, which is lower than the conduction band edge absorption in Ln2+. 
Meanwhile, each energy level has an obviously stronger oscillator strength, indicating a larger probability 

transfer within the biological window for in vivo imaging or other related optoelectronic devices.  
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theory of solid functional materials, DFT calculation development based on ab-initio electronic self-energy 
corrections on local 4f orbitals of rare earth element, and orbital corrections as an implement in time-
dependent DFT theory. In his early stage of PI research, he has dedicated his time in full strength as referee 

in many core research journals with peer reviewed. He serves as member of American Chemistry Society.
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Development of Energy Storage Devices for Small-power Energy 

Harvesting

Xianmao Lu 1,* 
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Increasing demand for sensors including building control, industrial control, security, location tracking 

and many others have put forward imperative request for small power havesting devices (e.g., triboelectric 
nanogenerators) that is much more convenient and cost effective if they can power the sensors autonomously 

for continuous power supply. When charged at low and intermitent power, energy storage devices such 
as supercapacitors or batteries need to handle pulse energy input and have mimial leakage current. In this 
presentation, I will discuss our recent efforts in developing energy storage devices that are suitable for small 

power harvesting applications.
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2D MoS
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materials with dynamically adaptive characteristics, and host materials with high singlet/triplet exciton formation 

ratio for highly efficient phosphorescent OLED devices. He is also interested in introducing organic optoelectronic 

molecules into the surface of inorganic 2D materials, aiming to develop feasible protocols to prepare high-

performance hybrid optoelectronic materials for advanced device applications.
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Effects of –OH Group on Lanthanide Photon Upconversion

Xiaoji Xie
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211816, P.R. China
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Lanthanide-doped upconversion nanoparticles hold great promise for various applications, ranging from 

bioimaging to photovoltaic technologies. Despite the advances, upconversion nanoparticles often suffer from 

would like to demonstrate the utilization of such quenching effect for water sensing.[2] Finally, we will give 

lanthanide ions.[3]
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Biodegradable Polymer Nanoparticles for Molecular Imaging

Kanyi Pu
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Technological University, Singapore 637457

 Email: kypu@ntu.edu.sg
The convergence of medicine and nanotechnology has been providing new opportunities 

to better understand fundamental biology, monitor health, perform diagnosis and treat diseases. 
Semiconducting polymer nanoparticles (SPNs) transformed from optically and electrically 
active polymers have emerged as a new class of optical nanomaterials. As those polymers are 
completely organic and biologically inert, SPNs essentially circumvent the issue of heavy 

I will present a new kind of biodegradable SPNs for ultrasensitive molecular imaging. The 
potential clinical applications of these SPNs will be discussed in imaging-guided surgery 
including lymph node mapping and tumor imaging. In addition, these nanoparticles can be 

long-standing concern of modern medicine.
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Domain Manipulation and Domain Structure Effects on 

Polarization Switching in PZT Thin Films
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PZT is an important material in piezoelectric energy harvesters, which generates electrical 

charges at the surface of piezoelectric structures when a strain/stress/force is applied. Domain 
structures have great effects on the piezoelectric properties of PZT. In this talk, we report 

treatment parameters and (2) the effects of domain structure on polarization switching in PZT 

descending rate generates more a domains, when cooling from above the Curie temperature. 
Multistep process of 180° polarization switching is observed and the polarization switching is 
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Nanostructured Photocatalysts for Efficient Solar Fuels
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Herein, some very recent research progress in my group has been summarized on the 

added hydrocarbons and photoreduction of N2 into NH3 by enhancing the light absorbance 
and separation and utilization of electron-hole pairs of photocatalysts.
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To construct p-molecules with different structures is one of the key points in the research field of 

opto-electronic materials. In many cases, the molecular structure not only affects the intramolecular 
p-conjugation, but also the intermolecular p-p stacking, to result in the different functionalities, in addition 

partially demonstrate the interesting different properties with minor or even ignorable structural difference. 
Furthermore, some considerations of the structure-packing-performance relationship would be discussed, for 
the deep thinking of the molecular design for pi-molecules with different opto-electronic properties.
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Why Nanosynthesis Should be A Specialized Field?
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the synthetic capabilities are still largely limited to simple component and symmetrical nanocrystals. This 

important research directions. In the second part, I will give a brief summary of our research and discuss 

dissected into basic steps --- the “choices” between homogeneous and heterogeneous nucleation; high and 
low seed conditions; overcoating (core-shell) and island (Janus) growth modes; thermodynamic versus 
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internal surface areas, uniform but tunable cavities, and tailorable chemistry.[1,2]

promise for a variety of applications, including gas storage, chemical separation, catalysis and sensing. 

developed an encapsulation strategy that allows any of several types of nanoparticles to be fully incorporated 
within crystals of a readily synthesized zeolitic imidazolate framework material, ZIF-8, in a well-dispersed 

from the incorporated nanoparticles and size- and alignment-selective behavior (i.e., molecular sieving and 
[3]  
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N-heteroacenes for Ambipolar Organic Thin Film Transistors
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most fundamental issues associate with all these potential applications is to understand the charge transport 
mechanism organic molecules and develop efficient method to control their properties. We have been 

By tuning their energy levels and packing arrangement in solid state, we successfully obtained several 
ambipolar organic semiconductors with high and balanced hole and electron mobilities. DFT calculation has 
been employed to understand the effect of molecular structure on the carrier injection barriers and molecular 

(SF) processes.
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Hollow nanostructures are promising as electrode materials for electrochemical energy 

storage, including lithium-ion batteries, supercapacitors and lithium-sulfur batteries. The main 

density) caused by the insulating nature of sulfur, and poor stability arisen from dissolution of 

sulfur hosts can remarkably confine polysulfide loss and improve the electrochemical 
performance of lithium-sulfur batteries. We have designed carbon hollow structures (including 
double-shelled hollow carbon spheres and pie-like paper) to fabricate advanced cathode 
materials for lithium-sulfur batteries. Most recently, we also designed some hollow structures 

can not only generate sufficient electrical contact to the insulating sulfur for high capacity, 

polar shells to prevent their outward diffusion, which avoids the need for chemically bonding 
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Molecular Co2+ ions were grafted onto doped graphene in a coordination environment, 

resulting in the formation of molecularly well-defined, highly active electrocatalytic sites 

graphene are suggested to be one of the binding sites and to be responsible for improving the 
intrinsic activity of the Co sites. The turnover frequency of such Co sites is greater than that 

References
[1] “Journal of the American Chemical Society, 2017, 139 (5), 1878

Biography

Prof. Xin Wang received his Bachelor (1994) and Master (1997) degrees in Chemical 

Engineering from Zhejiang University, and Ph. D (2002) in Chemical Engineering from 

Hong Kong University of Science and Technology. From 2003 to 2005, he worked 

as a research fellow at University of California, Riverside, and concurrently, as R&D 

director for a startup fuel cell company. He joined Nanyang Technological University 

as assistant professor in 2005 and was promoted to associate professor with tenure 

in 2010 and full professor in 2016. He has been working on electrocatalysis and 

electrochemical technology for energy harvesting. He is currently a Fellow of Royal 

Society of Chemistry (FRSC).

7172



4th International Symposium for Frontiers of Nanostructured Functional Materials and Applications

Design and Tailoring of Bimetallic Nanostructured 

Electrocatalysts
Hong Jin Fan 1,*
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working on nanoarray materials directly on conductive substrates as electrodes for both 
supercapacitor, batteries as well as electrocatalyst. In this talk, I will present two results: (1) RF 
nitrogen and carbon plasma as a highly effective technique for conversion reaction and surface 
functionalization of nanostructured electrodes. The plasma treatment not only generates 
hierarchical nanostructure surface, but also induces N-doping as well as hydrophilicity. 
This is a fast and NH3-free strategy to synthesize metal nitrides for wide applications in 
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Improving Electron Transport in Nanostructured TiO2 Electrode
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Keywords: electron transport, mesoporous electrode, solar cells, core-shell
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Catalytic selective oxidation in biomass conversion

Yang, Yanhui
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In the global attempt to reduce carbon footprint, the Chemical and Petrochemical 

Industry faces the problem to replace the currently used fossil feedstock with renewable 
resources, reduce energy consumption and to intensify and integrate the processes to be more 

Knowledge-based development and implementation of catalytic technology will help to 
process the novel feedstock, reduce the energy required for maintaining the desired process and 

will be discussed to illustrate our efforts in the last few years in biomass transformation.

abstraction ability of the catalyst is correlated with the adsorption energy. Based on the present 

to gluconic acid, without further breaking down the glucose molecule into smaller fragments, 

Choosing an appropriate support with well-defined structure and suitable surface chemistry 
is a feasible and effective approach to make metal nanoparticles with specific size, shape, 
structure, and to avoid agglomeration leading to catalytic deactivation. With the intention of 

highlights on the interactions between both metal-metal and metal-support. The second 

to FDCA. The unique structure of selected support is found to improve the stabilization of 
the metals in the preparation as well as the reaction process. Furthermore, surface chemistry 
(metal-support interaction) and synergetic effect in the case of metal alloy catalysts (metal-
metal interaction) play a crucial role in controlling the catalytic performance of as-prepared 
catalysts. Various characterizations will be carefully conducted to look into the insights of 
these catalysts’ physicochemical properties.
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Nanostructured Conjugated Polymers as Promising Electrodes 

for Li-ion Batteries
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Electrode materials play a critical role in approaching high energy density and long 

cycle life lithium-ion batteries (LIBs). The increasing concern about the traditional inorganic 
electrode materials on resources and environmental issues has strongly inspired scientists to 

and renewable materials as many of them can be obtained from natural products and biomass. 

the structures as well as the introduction of functional groups. In this talk, I will present our 
recent progress on the preparation of novel conjugated polymers and their application in Li-ion 
batteries.
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Recent Progress of Low-Cost Metal Anodes for High-

Performance Rechargeable Batteries
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With unique potentials to achieve high energy density and low cost, rechargeable batteries 

based on metal anodes are capable to store more energy via an alloying/de-alloying process, in 
comparison to traditional graphite anode via an intercalation/de-intercalation process. Herein, 
we report a novel aluminum-graphite dual-ion battery (AGDIB) in an conventional electrolyte 

anode in dual-ion battery. The battery shows good reversibility, delivering a capacity of ~100 
mAh/g and capacity retention of 88% after 200 charge-discharge cycles at 2 C. A packaged 
aluminum-graphite battery is estimated to deliver an energy density of ~150 Wh/kg at a power 
density of ~1200 W/kg, which is ~50% higher than most commercial lithium ion batteries. In 
this talk, we will present recent progress of some rechargeable batteries based on non-precious 
metal anodes.[2-10]
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Main Group Inorganic Materials for Small Molecule Activation
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fuels, causing not only environmental pollution, but also global warming resulted from 

capture, small molecule activation and photocatalytic production of high-value chemicals from 

activation and physical adsorption of energy related small molecules such as H2, C2H4, 

be demonstrated. These works provide important insights and references into the design of 
suitable new energy materials for small molecule utilization.
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2D Materials for Synergistic Catalysis
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Two dimensional materials with atomic thickness possess great advantages over their 

bulk counterparts. Several unique features define these types of materials in terms of the 
catalytic reactivity on their own. 2D materials are also ideal playgrounds for chemical 
design to introduce a second active site and/or catalyst for synergistic catalysis. We previous 

this talk, I will summarize and discuss our recent work on using 2D materials for Synergistic 

mechanistic studies suggest that Zig-zag edges and quinones-type functionalities at the 

porous CdSe nanosheets are designed as a bifunctional catalyst for heavy water-splitting under 

which proposes a novel and cost effective route to deuterated compounds including deuterated 

carbon nitride (C-PCN)/Pd composites as the bifunctional catalyst, the in-situ generated 
Had from water splitting is sequentially designed and used for artificial photocatalytic 
hydrogenation instead of energy/H2 storage.
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PerovLight: Photonics and Nanophotonics of Perovskite 

Materials
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Perovskite materials have recently attracted considerable interest in photovoltaics and 

light-emtting diodes. In general, a number of hybrid and all-inorganic perovskite materials are 

high quality inorganic-organic or all-inorganic perovskite crystals, with controllable emission 
band from ultraviolet to near-infrared. Steady-state and transient spectroscopy approaches can 

I will discuss the optically pumped photonic lasing based on the intrinsic whispering gallery 
mode cavity will then be presented, while the lasing quality factor can be as high as 5000 in 
all-inorganic perovskite crystals. Lastly, I will introduce our latest work on room temperature 

evidenced by a superlinear power dependence, macroscopic ground state occupation, blueshift 

considerable promise of lead halide perovskites towards large-area, low-cost, high performance 

to near infrared range.
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Two-dimensional (2D) semiconductors, such as transitional-metal-dichalcogenide 

(TMD) monolayers, have aroused great attention. Even though considerable progress has 

discussed. In view of applications, we have developed a highly practical strategy to electrically 

many possibilities for design and improvement of 2D TMD-based optoelectronic devices.
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Phase-Controlled Growth and ambipolar transistors of MoTe2

Xueao Zhang,*

College of Science, National University of Defense Technology, Changsha 410073, P. R.China

* Email: xazhang@nudt.edu.cn
The phase-controlled growth of 1D Mo6Te6 - 2D MoTe2 hybrid structures is demonstrated 

of Mo6Te6. In-situ scanning tunneling spectroscopy further reveals the metallic property of 
grown Mo6Te6 nanowires, which is consistent with density functional theory calculations. 
Furthermore, we demonstrate carrier modulation of ambipolar few-layer MoTe2 transistors 

control the carrier polarity of MoTe2 transistors from p-type to n-type. The effective carrier 
modulation enables us to achieve high-performance complementary inverters with high DC 
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Brave New World : When electron devices meet two 

dimensional materials

Peng Zhou *

State Key Laboratory of ASIC and System, School of Microelectronics, Fudan University, 
Shanghai 200433, China

* Email: pengzhou@fudan.edu.cn
Field-effect transistors (FETs) in today’s integrated circuits are facing the problem of 

lowering power dissipation when scaling down the supply voltage further. Tunneling FETs 
(TFETs) are one of the solutions as quantum-mechanical band-to-band tunneling avoids the 

electrostatics, rich in species and have atomic thickness without dangling bonds, high mobility 

can be a new revolution for high performance. In this talk, I will discuss the principle of 
TFETs, the feasibility of TFETs using layered 2D materials and the current status in this 

Meanwhile, facing the growing data storage and computing demands, a high accessing 
speed memory with low power and non-volatile character is urgent needs. The energy per bit 
is still too high to compete against static random access memory and dynamic random access 
memory. The sneak leakage path and metal film sheet resistance issues hinder the further 
scaling down. The variation of resistance between different devices and even various cycles 
in the same device, hold resistive access random memory back from commercialization. 
The emerging of atomic crystals, possessing fine interface without dangling bonds in low 
dimension, can provide atomic level solutions for the obsessional issues. Moreover, the 
unique properties of atomic crystals also enable new type resistive switching memories, 
which provide a brand-new direction for the resistive access random memory.
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Interactions between lasers and 2D nanomaterials

Junpeng Lu

School of Physics, Southeast University, Nanjing, China
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Two-dimensional (2D) nanomaterials have generated considerable interest amongst 

researchers because of their potential as fundamental building block in future nano- and 
micro-electronic devices. In this talk, we present a review of a focused laser beam system as 
a versatile tool for the manipulation, structural transformation, micropatterning and chemical 
modification of 2D nanomaterials.[1,2,6] This tool was found to be effective in patterning 
and modifying various physical and chemical properties of the pristine 2D nanomaterials. It 
also aids in the fabrication process of heterostructures and 2D nanomaterial based devices.[3] 
Finally, we present the implementation of the focused laser beam setup as a valuable tool in 
the study of the origins and photoresponse mechanism of the 2D nanomaterial devices.[4,5]
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Applications of synchrotron radiation soft X-ray spectroscopies 

in the studies of functional materials

Junfa Zhu

National Synchrotron Radiation Laboratory, University of Science and Technology of China, 
Hefei 230029, China

Fundamental understanding the electronic properties of functional materials as well as 
their evolution after application is essential to the development of more efficient materials.  
Synchrotron radiation soft-X ray spectroscopies, including photoemission spectroscopy 
(SRPES), near-edge X-ray absorption fine structure (NEXAFS) and X-ray emission 
spectroscopy (XES), are powerful techniques in the studies of the electronic properties of 

studies on the surface and interface electronic structures of functional materials using soft-X 
ray spectroscopies. These functional materials include graphene and its derivatives used for Li/
S battery [1-3], conjugated polymer used for polymer-based organic electronic devices [4,5], 

introduction the functions and recent research progresses of the two beamlines and endstations 
in Hefei Light Source (HLS) which I am in charge. I hope through this presentation more and 

X-ray spectroscopies, especially those in HLS.
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Pressure-Induced Structural and Optical Properties of halide 

perovskites

Bo Zou*
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Halide perovskites have come into considerable attention for their applications in solar 

effect of pressure on the structural evolution and band gap shifts of halide perovskites was 
investigated systematically by combining in situ X-ray diffraction, Raman, optical absorption, 
photoluminescence measurements, and first-principles calculations. The studies of the 
structural evolution and optical properties of halide perovskites provide important clues in 
optimizing photovoltaic performance and help to design novel halide perovskites with higher 
stimuli-resistant ability.
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Multi-Axial Molecular Ferroelectrics
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Besides single crystals, ferroelectric materials are widely used in the forms of polycrystals 

to possess decent ferroelectric polarization in random direction. Most inorganic ferroelectric 

characteristic have greatly limited their applications. In this report, in order to improve the 
application potential of molecular ferroelectrics, we have designed and synthesized several 

piezoelectric properties.
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Light Manipulation in Organic Optoelectronic Devices

Suzhou 215123, P. R. China

* Email: jxtang@suda.edu.cn

lighting source and renewable energy applications. However, further improvement in 

conventional device architectures. Here we report a universal method of optical manipulation 
of light by integrating a dual-side bio-inspired moth’s eye nanostructure (MEN) with 
broadband anti-reflective and quasi-omnidirectional properties for use in the performance 
improvement of organic optoelectronic devices of various material systems. Light out-

lm/W without introducing spectral distortion and directionality. Besides a substantial increase 

an invaluable advantage, which enables the processing compatibility with the high-throughput 

low-cost organic optoelectronic devices.
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span device physics and surface science on organic and quantum-dot light-emitting diodes technology for flat 

panel display and solid-state lighting, and organic/perovskite photovoltaic cells for renewable energy, including 

localized electronic state and charge barrier formation at organic interfaces, and novel device architectures to 

improve device performance with interface modification for carrier transport and light manipulation.
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Carboxylate cellulose nanocrystals: Chemistry and 

ApplicationsJin
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Solid fluorescent materials can be broadly applied in anti-counterfeiting materials or 

special paints. However, the self-quenching behavior of traditional fluorescent molecules 
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Tubular micro/nanoengines towards the smallest man-made 

rockets
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In this talk, we introduced the concept, design, fabrication and application of self-propelled 

or light-induced driving force [1]. Such tubular micro and nanoengines is mimetic to rockets 

and could offer more possibility for future applications, especially for the motion with 

large propelling force [2,3]. Advanced functionalization and creative design with fine 

structures 
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Interfacial amplification for graphene based position sensitive 

detectors
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Position-sensitive-detectors (PSDs) based on lateral photoeffect have been widely used 

in diverse applications, including optical engineering, aerospace and military fields. With 
increasing demand in long distance, low energy consumption, and weak signal sensing 
systems, the poor responsivity of conventional PSDs has become a bottleneck limiting their 
applications. In this talk, we will introduce a high performance graphene-based PSDs with 
interfacial amplification mechanism. Signal amplification in the order of ~ 104 has been 
demonstrated by utilizing the ultrahigh mobility of graphene and long lifetime of photo-
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Freestanding Electrodes for Current Collector-free Lithium 

Batteries
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Abstract:

solutions with high performance but low cost. The inclusion of rigid current collectors in the 
conventional design of energy storage devices has been one of the major hurdles in realizing 

given, respectively for applications in lithium ion batteries and lithium sulfur batteries. In 

cathodes and anodes for the assembly of full-cell lithium ion batteries. The elastic binder 

Moreover, through the elimination of current collectors the interfacial stress caused by 
repeated device deformation can be effectively mitigated. Electrochemical characterizations 
on a pair of proof-of-concept anode (graphite) and cathode (lithium iron phosphate) reveal 
good areal capacity and rate capability, as well as high columbic efficiency. Prototype full 

fabrics through electrospinning to fabricate freestanding cathodes for lithium sulfur batteries. 
The high conductivity endowed by carbon nanotubes and the interconnected web structure 
of the electrospun fabrics enable the elimination of current collectors, as well as polymeric 
binder. As a result, lithium sulfur batteries with high specific capacity, rate capability, and 

system level with high performance and low cost.
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An Extremely Stable and Highly Active Periodic Mesoporous 

Lewis Acid Silica for Mukaiyama-Aldol Reaction in Water

Fang Zhang

Department of Chemistry, Shanghai Normal University, Shanghai 200234, China
Homogeneous acid catalysts are mostly common used in the production of industrial 

chemicals and fine chemicals. However, their inherent drawbacks such as the corrosivity, 
the environmental hazards as well as the high cost of separating the acids from the reaction 
system, are very difficult to meet the requirements of environmentally friendly chemical 
processes. Moreover, some of them must be used under anhydrous conditions, which 

Therefore, the development of solid acid catalyst for chemical synthesis in water attracted a lot 
of attention in recent years since it could simultaneously reduce the pollution and cost resulting 
from liquid acids and organic solvents, coupled with the ease of recovery and recycling of 

bonded to the pore surface. Moreover, it could be easily recycled and reused at least 10 times 

Biography

Prof. Fang Zhang received his PhD degree in 2009 from East China Normal University. He studied 

as joint PhD student at University of California, Los Angeles and worked as post-doc fellow at 

University of New Mexico. He was promoted to a Full professor at Department of Chemistry 

in Shanghai Normal University in 2015. He has been the recipient of Shanghai Eastern Scholar 

Professorship (2016), Shanghai “Rising-Star Program” Scholar (2013), Shanghai Chenguang Talent 

(2012), and Shanghai Pujiang Talent (2010). His research works mainly focus on the design and 

development of highly active and selective heterogeneous catalysts for environmentally friendly 

chemical processes. Zhang has published papers in journals such as J. Am. Chem. Soc., Angew. 

Chem. Int. Ed., and Chem. Sci., with himself being the first author or the corresponding author. He 

has published more than 50 peer-reviewed papers and obtained 12 Chinese patents. Prof. Zhang 

is also the executive director of Joint International laboratory of Resource Chemistry, Ministry of 

Education, and an Advisory Board Member of Scientific Reports.

103104



4th International Symposium for Frontiers of Nanostructured Functional Materials and Applications

Epitaxial Growth of Highly Oriented Metallic MoO2 Nanorods 
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applications, ranging from electronics to energy storage and micromechanics.1,2 Here, highly 

by CVD method and then characterized by Raman, AFM, SEM, EDS and XRD measurements. 

which shows superior electrical performance than previous reports. The wrapped MoS2 plays 
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Functional fibrous materials based on silkworm silk

Keqin Zhang

Soochow University, Suzhou, China

Abstract:In this talk, the recent important progress of my research group will be discussed. 

are focused  and discussed. Such materials are fabricated through the simple techniques, 
such as eletrospining, 3Dpriting, and living injection to the silkworm. The following topics 

model organism.Furthermore, the applications of above-mentioned materials in the area 

potential applications in many cutting-edge areas.
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Study on the Performance of Visible LED Light-induced Fenton-like 

Degradation of Organic Pollutants over Bimetal MOF (Fe/Ti)
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(namely MIL-mFe@nTi) was hydrothermally synthesized and characterized by XRD, FT-IR, 

of MB and the adsorption capacity increases with the increase of Ti content. The MIL-Fe@
Ti showed good photodegradation stability, and there was no obvious leakage of Fe3+ during 
degradation of MB, and no significant change in catalytic performance after 6 times of 
recycles. Simultaneously, MIL-Fe@Ti also has a good adsorption degradation performance of 

industrial application prospects.
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From the research on graphene and other 2D materials we learn that the material properties 

on atomic crystals, while many molecular crystals also adopt layered form in bulk. In this 
presentation, I will show that highly crystalline molecular crystals down to monolayer can be 

make high-performance organic thin-film transistors but also serve as a powerful platform 
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Preparation and application of high-performance nanostructured semiconducting materials 

activity, chemical stability, production cost and environmental compatibility, semiconducting 

photocatalysis, environmental processing, sensors and solar cells. We have recently fabricated 

air. We particularly focused on its applications on humidity sensing with a fast response and 

recovery and removal of gas-phase organic pollutants.
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Interface Engineering for 2D Phosphorene Based

Optoelectronic Devices
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Black phosphorus (BP), as a fast-emerging two-dimensional (2D) material, stands
out from other members in 2D family such as graphene and transition metal
dichalcogenides (TMDs), and attracts substantial research interests attributed to its
remarkably unique fundamental properties and versatile device applications. In this
talk, I will summarize and discuss our recent work for interface engineered 2D
materials phosphorene based field-effect-transistors (FETs) and photo-transistors,
through the combination of in-situ FET device evaluation and photoelectron
spectroscopy investigation. We will particularly emphasize on the electron and hole
doping effect on the transport properties and optoelectronic response of phosphorene
devices.
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