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“Resources” is a fundamental concept that supports a sustainable society, and it is necessary to present to society a study of sustainability (SDGs

studies) centered on “resources.” In particular, the establishment of a carbon neutral and sustainable society is an urgent issue, and it is necessary to
create an organization that can respond to this social demand. The initiatives will promote strategic research on both hard and soft aspects of “resources,”
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build a complex research and education organization related to “resources,” and accelerate its interdisciplinary development.
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1. Institute for Resource Initiatives

The stable securing of resources will become unstable in the future due
to the rapid progress of globalization and the resulting oligopoly of
“Resource Majors,” increased environmental and country risks in
producing countries, and the fragmentation and enclosure of the supply
chain by COVIDI9, requiring collaboration beyond existing fields.
Therefore, it is necessary to work beyond the walls of the conventional
academic disciplines. Independent graduate schools (GSES) will
promote the creation of new academic fields and practical solutions to
domestic and international issues while taking advantage of their unique
characteristics to enhance synergy.

The systematization of academics in the soft processes of resource
strategy has lagged far behind. We have an urgent need to enhance soft
power in addition to hard power for a sustainable society in terms of
“Resources,” and it is also necessary to create a mechanism to promote
the introduction of private funding to solve domestic and international
issues for which the private sector has strong demands. There is a serious
shortage of human resources in this field, and the education system in
universities is becoming weak. We will develop human resources as an
academic project.

2. Carbon Circulation Using Industrial
Infrastructure
(Environmental Materials Division)

In order to implement a carbon cycle, the utilization of existing
infrastructure, mainly in the core industries, has a major effect. In
particular, it is essential to build a new biorefinery that strengthens the
cooperation between the arterial industry and the venous industry, and
convert oil resources into biomass. This year, we exchanged information
with related organizations from the above perspective, participated as a
committee member at a meeting on carbon neutralization in the
Yokkaichi Industrial Complex, and examined the possibility of wide-
area cooperation beyond the area of the complex.
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Fig.1 Institute for Resource Initiatives.
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Fig.2 The study of resource strategy requires integration of social, informatics and natural science.

67



3. ZEBERDOML—YEY T 1 KilTDRFR
(#t= - XLEBFT)

EBERCPEEMEON —UEYT1IE, EBERORE. B
2, FRTUREEom EICERT N —RNIC. —RIFREOML
IWERKREEDRGIFBNTWS S, Y754 F—VEBHT
SZLIFRETH D, L& ZIE, BRI HIIER, ROk FIRFF AL
EYERF T REEETICTONDBERIEF. HFHER. B3
REDBEEMEES ZRILTVWRZE, AMEREEMEN., HEE
BISEBETHDIE, BEFRETCREINLEEMHEZERTZ
CETREAR—IDETIEDHRMNZN. O LEMELTIHE
fiilFt+aIciFEFEINTWERW, Figd s, €BILALY. €8
MRHICEFEN DK BEOHFLERLR/NI—VZEBERON —
H—EUTISHTRNMCOVWTIRET L. FLETR/Y—V iR
PBICL>TINY—VBANET 1B TH D, YT RATVIHKIE
RIIIA N, ZAI BOKIERIER G ES LI LRIA1THHD.
BEREEMICKDERZHZTERTR/NY—VaRIH, MRERD
WC (VI RF7YH—I\1R) &, FIERCNY—>%ZRT (KL
TYUZRI—=ELTHHTB), 2D LiF. FLEETR/INY—2D
ZEEBMTZET. RLALSEMHETEMAETHD L
ZTRELTWS,

Ffe. REFITII TR 2 O ERARZRA Lo

O EREEDOERRICAITHFLVWEIRAETIVEEIC
B9 3HAME (XS24t ROOTS)

EF, BREBHEZFUHETZREAEHEOERNEAT
&H. BEEZEHRDICERF Y3 FVXLDOEBENBRI>TNS,
KR, BERAR. BRKR. BREFOEERSAZ ML,
FERFEAN\Y T —PEERLBEZEMIC. KHAREGEIRE
ROEYRAETIN R LZzBELTWS, AARBENZE
BT Bleohicid. BERNBEFEY YT/l RHEEHHER
DRBRAZEEICIBET S EHEETH S,

SRER

EMER
AL EMBRIE,
RiE

FEEMEIR
IXRIF—.
K. &

STt

Fig.3 Bio-non-Bio and Informatics resources that are all of “Resources”.
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3. Traceability for Metal Resources
(Social & Cultural Division)

The traceability of metal resources and materials contributes to the
quality, safety, and sustainability of metal products, but it is difficult to
trace the supply chain because the primary mine and the final production
site are generally far apart. For example, illegal mining conducted
without proper land rights, exploration and mining permits, or mineral
transportation permits causes deforestation, pollution, and other
environmental problems; it involves human rights abuses and poor
working conditions, and the use of metal materials excavated through
illegal mining can damage the corporate image. The technology to
visualize this has not been fully developed. This study examines the
possibility of applying very small amounts of rare earth element (REE)
patterns contained in metal ore minerals and metal materials as tracers
of metal resources. An example of the identification of rare earth element
patterns by machine learning is shown in Figure.

There are various types of tungsten deposits, such as pegmatite, skarn,
and hydrothermal vein deposits. They show different REE patterns
depending on the type of deposit and its origin, but the WC (tungsten
carbide) material shows almost the same pattern (distributed as clusters
on the diagram). This suggests that it is possible to trace the evolution of
the REE patterns from the ore to the raw material.

In addition, this division initiated the following two collaborative
research projects.

© Collaborative research in building a new business
model to achieve the circular economy
with ROOTS Co.,Ltd.

In recent years, the spread of next-generation vehicles such as EVs has
risen, and the movement of resource nationalism in developed
countries is intensifying. This study compares and analyzes
international trends in resource diplomacy, decarbonizing and
circular economy, and proposes a sustainable business model for the
recycling of resources using case studies on End-of-life batteries and
electrical components. It is important to achieve this research objective
through an accurate analysis of the actual situation of international
ELV recycling and the distribution of used cars and parts.
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Fig.4 REE pattern and classification of REE pattern by machine-learning(UMAP).
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© Collaborative research on the sorting of
granular plastic using terahertz waves
with SATAKE Corporation

Plastic waste issues are closely related to ocean pollution, increasing
one-way containers and China’s ban on importing waste. As a result,
it is already recognized as a major global problem. In particular, in
order to improve the recycling rate, it is necessary to properly sort
each plastic, which is becoming more complex and diversified. The
objective of this research is to develop the prototype of a sorting
device for the waste from coated electrical wire (PE and PVC) using
terahertz waves.

4. Forwarding Responsible Mineral
Supply Chains (Informatics Division)

The event entitled "Mercury Legacy in Artisanal and Small-Scale Gold
Mining" was presented at the Fukuoka Convention Center on October
30,2022, to strengthen cooperation among experts in this field, fostering
sound management in artisanal and small-scale gold mining. The
participants actively exchanged their views on mercury use, trade, and
pollution in the environment, and emphasized the need for all parties
involved in various countries and territories to continue their efforts and
further strengthen mutual collaboration and technical assistance to
resolve these issues. This event was collaboratively organized by the
JST-Mirai Program (“System development of resource logistics toward
minimizing the supply chain risks of mineral resources: JPMIMI2115”)
of the Japan Science and Technology Agency (PL: Prof. Kazuyo
Matsubae,2021.11-2024.3).

Fig.6 Group photo at the ASGM event.
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