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Editor's note: With the theme of "Cross Innovation and Sustainable Development", the attendees to the
2024 Pujiang Innovation Forum - Future Materials Forum conducted in in-depth discussions on new
materials research in fields such as future information, future energy, and future biomedicine. This
special report synthesizes the viewpoints of the guests at the Future Materials Forum for your

information.
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Accelerate the Cross Innovation of Future
Materials, and Lay A Solid Foundation for the
Development of Future Industries
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New materials are a fundamental resource for the development
of high-tech and one of the key areas of international competition. In
recent years, with the advancement of scientific and technological
innovation and industrial transformation and upgrading, the new
materials industry in China has exhibited a rapid development trend,
but it also faces challenges such as insufficient supply of key raw

materials, depend on others for core technologies, and insignificant



industrial agglomeration effects. The guests present unanimously
agreed that the development of materials science has entered a
new stage, with interdisciplinary cross-integration and
biomimetic innovation becoming the most important features.
The research and development of future materials will further
break through traditional theoretical bottlenecks and accelerate
towards intelligent and green directions. It is necessary to
further strengthen policy guidance and support, and enhance

industrial innovation capabilities and competitiveness.
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1. The importance of accelerating the R&D and

innovation of future materials
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Firstly, the research and development of new materials
directly promotes technological progress and industrial
upgrading in various fields. The in-depth integration of new
materials with new-generation information technologies such as big
data, cloud computing and artificial intelligence has directly given
rise to new model innovations such as smart manufacturing and
smart sensing, and made the manufacturing sector higher-end and
better targeted. Zhang Yue, Member of the Chinese Academy of
Sciences and Professor of Beijing University of Science and
Technology, pointed out that whether China's goals to peak carbon
dioxide emissions before 2030 and achieve carbon neutrality before
2060 (China's "3060 Goals") can be achieved depends on whether
the steel industry can be switched from the carbon reduction system
to the hydrogen reduction system, in which the development of
high-efficiency catalytic electrode materials plays a crucial role.
Vadim Grinenko, Tenured Professor of the Tsung-Dao Lee
Institute (TDLI) at Shanghai Jiao Tong University, pointed out
that the development of new superconducting materials has
promoted the development of nuclear magnetic resonance (NMR)
technology, enabling the medical community to diagnose diseases
more accurately. Professor Song Cheng from Tsinghua University
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emphasized that the large bandwidth magneto-electric (ME) antenna
manufactured based on the 20 ° Y-X LiNbO3 surface acoustic wave
resonator  supports the development of next-generation
communication technology, enabling ordinary mobile phones to
directly connect with satellites, thereby ushering in a new era of

communication.
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Secondly, for the purpose of overall national security, it is
required to accelerate the independent research and
development of new materials. Zhang Di, Member of the
Chinese Academy of Sciences and Professor of Shanghai Jiao
Tong University, pointed out that Shanghai Jiao Tong University
has long focused on independent research and development of new
space materials, providing support for spacecraft structures and key
components, and supporting the stable operation of Tiangong-1,
Chang'e probe and other outer space missions. Professor Yu Yan
from the University of Science and Technology of China believes

that the development of emerging electrochemical energy storage
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technologies, such as sodium ion batteries, has enabled us to hold
the core technologies of China's battery system in our hands, not

subject to others.
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2. Key layout directions for future materials:

cross-integration, smart, and eco-friendly
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The first is to focus on cross-integration, and attach

importance to interdisciplinary and cross-field collaborative
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research and development to achieve the design and preparation
of high-value new materials. Zhang Di pointed out that by
combining aluminum-based materials with carbon nanotubes, we
can manufacture composite materials with high specific strength and
large specific modulus. Applying such composite materials to the
design of key force-transmitting structures will give rise to
significant military, economic and social benefits. Song Cheng
pointed out that through the coupling electromagnetism and
acoustics as well as the research and development of
magneto-electric antennas and magneto-dependent sensors, we can
achieve the miniaturization of microwave devices at a faster pace. At
the same time, we should attach great importance to drawing
inspiration from nature and carrying out bionic innovation. Liu
Gang, Research Fellow of the Institute of Metal Research (IMR)
of the Chinese Academy of Sciences, pointed out that drawing on
the plant inter-planting strategy in agricultural planting, such as corn
+ peanut, we can conduct patterned and orderly assembly of the
randomly disordered photocatalytic oxidation and photocatalytic
reduction material particles, thereby greatly improving the efficiency
of photocatalytic total water splitting. Zhang Di emphasized that the
research and development of composite materials has progressed
from material quality composite to the advanced stage of

configuration composite. For example, the "butterfly wing"
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configuration composite material developed by simulating the fine
structure of natural butterfly wings can generate light gain coupling
and effects, which can be used to develop more efficient solar light

absorbing materials.
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The second is to focus on intelligence and develop smart
materials with the functions of perception, self-repair and
intelligent response to the external environment to achieve
precise functional control. Harald Fuchs, Member of the
German National Academy of Sciences and Engineering and
Professor the University of Miinster, introduced the latest progress
in his research on surface in-situ precision chemistry, demonstrating
how specific surface chemical molecules can reconstruct the atomic

structure of copper metal surfaces through self-organization. Oliver
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G. Schmidt, the German Academy of Science and Engineering
and Professor of Chemnitz University of Technology, pointed out
that achieving the self-sustainability, self-sufficiency, and
self-reproduction is an important direction for the development of
new materials. For example, the micro origami robot "ZhiZi"
assembled from flexible materials, solar cells, optical induction, and
micro motors can sense the environment, connect with its peers, and
form various forms through self-assembling, and it can be used to

perform specific tasks.
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The third is to focus on eco-friendly, develop green,
recyclable and low-carbon high-performance materials, and
promote sustainable and high-quality development. Hasan
Mandal, President of the World Association of Industrial and
Technological Research Organizations (WAITRO) and Rector of

Istanbul Technical University, pointed out that in order to achieve
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the goal of controlling the average temperature rise of the Earth
within 1.8 © C by 2050, it is necessary to vigorously promote new
battery technology and renewable energy technology, both of which
cannot be separated from the application of new materials. The
implantable photocatalytic material BiVO4 thin film developed by
Li Gang exhibits many advantages such as scalability, versatility,
flexibility, and recyclability. The antenna beamforming technology
developed by Song Cheng based on material innovation has

successfully ensured low-power and high-performance satellite

communication.
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