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Session 1: CCUS

Carbon capture, utilization, and storage (CCUS) is transitioning from a
proof-of-concept to large-scale, commercially viable solutions. This
session will feature two perspectives that illustrate this transition. The
first aspect focuses on carbon capture and resource conversion
technologies within the terrestrial scope, prioritizing innovative
materials and processes that are efficient and cost-effective. The second
aspect centers on carbon storage and geo-utilization technologies in the
subsurface realm, emphasizing novel methods, technologies, and
applications that support scalability and cost-effectiveness. It is crucial
to highlight both the continuous enhancement of traditional
technologies and the rise of innovative breakthroughs, as well as the
transformative advances driven by Al and information technologies in
CCUS. This provides strong support for the broad implementation of



CCUS 1n the future and makes important contributions to reaching the
global carbon neutrality goal.
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Session 2: Fusion of Engineering Science and Traditional Medicine

The integration of engineering science and traditional medicine applies
advanced, engineering methods to both Western and Eastern Medicine
approaches and practices, aiming to create innovative, safe, and highly
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effective healthcare solutions. Significant progress has been achieved
through advancements in biomedical engineering, big data and artificial
intelligence (Al), high-quality clinical practices and patient care, as
well as manufacturing advances, which together enhance the objectivity,
reproducibility, and personalization of traditional medicine.

Nevertheless, this integration faces considerable challenges. Key issues
include quality control, geographical authenticity of herbal medicines,
and efficacy and batch consistency. Further development is also needed
to enhance the intelligent and objective interpretation of traditional
diagnostic and therapeutic methods. Technical barriers also include the
standardization of data acquisition, algorithm interpretability,
multi-modal data fusion, and regulatory alignment for hybrid medical

devices.

Looking ahead, research and development can consider refining
intelligent  diagnostic tools, enhancing sensor accuracy and
miniaturization, and advancing Al for personalized formulation
optimization. Promising research directions include biomaterials and
regenerative engineering, biosynthetic technology, gene editing,
nanomedicine and targeted delivery, surgical robotics, organoid and
organ-on-a-chip model systems, as well as Al-driven drug discovery.
These innovations will help bridge ancient medicinal wisdom with
modern engineering rigor, supporting the evolution of more reliable,

accessible, and holistic healthcare systems.

WA 3: RREEEMR: 2B LR

FetR, BT E RFREMEF ey hiE g &, LH#NEN KR
R EMMBIATHNTER  XAHEREM R 2B (WE, 5.5,
ERMxeR (WK, %, %), UASHAEF. k. Hthx



ELE . A, REXRTENERS B GRS, LG
Ve o I 35 O] A S 7 AT T e A AR AR R R o A B T I B BT R Y B
MZAE, SMEEREeBLEBERGGAFNENEL., FiE, X
AR 9 71 K ELIRE AT A

AP E R R RFER. BT EREFTEARRLEIHMH
MR AALR, MERBAANS B SR, UREHTZHI
K. REKERER. 28 RAFESREREEE ik RITiTi,
KITEKE R RS RFMBBRE, RERAREREER, BFK
TRAEFN . 7= b sk An Ry 5 22 Ak BE S, O R BEAT R ] R S AL R
BE, AR LRERETANBNFTFIREITSSH, §EE
BEMRRE e, RERR A K EE G ORI B3 B9 #E ok
5

Ak

o

Session 3: Critical Metals and Materials: Separation and

Purification

The rapid growth of strategic industries like new energy and electronic
information is driving unprecedented demand for critical metals and
materials. This includes energy-related metals (e.g., lithium, cobalt,
nickel), information-related metals (e.g., gallium, germanium, indium),
and a wide range of rare, dispersed, rare-earth, and precious
elements. However, the efficient separation of these critical metal
resources and the materials purification still face fundamental
challenges of economic viability and environmental sustainability. To
enhance the supply security of these resources, it is necessary to
develop scalable and environmentally friendly technologies, focusing
primarily on the theories and methods of metallurgical extraction and
separation, while also considering downstream applications in the
purification of critical metals. This session will highlight the latest



research advances on critical metals and materials for applications in
new energy and electronic information. The topics will focus on the
separation and purification of critical metals and the development of
advanced separation materials and processes. The presentations will
focus on the fundamental principles and methods of separation and
resource recycling, while exploring pathways to reduce energy
consumption and minimize waste. Emphasis will be placed on
system-level integration, including resource recycling and industrial
and supply chain security strategies, to provide new pathways for the
sustainable supply of critical metals and materials. This session will
bring together young engineers and scholars from diverse fields,
promoting interdisciplinary discussion and collaboration to develop
solutions for the challenges of critical metal and material supply.
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Session 4: Co-design of Intelligent Interdisciplinary and Integrated
(I’) Energy Systems



Energy crisis and greentransformation of energy generation, conversion,
and usage continue to be a worldwide engineering challenge.
Transportation electrification, grid modernization, energy storage
utilization, and carbon recapture all contribute to a sustainable energy
future. As we have developed some of the most efficient, cost-effective,
and reliable energy systems, we now must design the larger-scaled
integrated systems of systems, where interdisciplinary domains such as
electrical, mechanical, thermal, and chemical must co-operate with
advanced intelligence. In this session, we bring researchers from fossil
energy, new energy, power systems, and energy storage backgrounds to
discuss the frontier engineering philosophies and practices, particularly
focusing on the synergistic utilization and development among multiple
energy sources, that take us for a preview of the integrated energy
systems in the next decade.



