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Brief Overview
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Endowed Research Unit Brief

HRDBHEMGEERICE. REZRELENSUTAV)L%E
HEL, BEREZBRICIVENDVET, RELGRAER
DRV TBELEICERT V3T VRALNEETZIRE L
AR)EEHEXD, R=ZAZ)UTDWTEI YAV )L HEHE
TRIEN HDEICEOTEELGRELBEOTVET,
AENHAREFICIE. REEMZMA-REEE. %A —
AAZIEL T AR VISR TR RRIBRME Y1 7) Ui
MzRETdLLblc. RAZBSIBEVHRE - HITEDE
B S AT DRREBHLUTHELTVET,

BI1HAICHITS 5 FRDEEZ ESICHRSESTcsH. 2017
F1RLSE 2D ES ZRIBLE LT, E28TIE 5 15
DFEFITINA. —MRHER FITTEPERELUT DEFED
Bl KRB DB TR IAchD L SBEERERICEEN
L&l

2022F 1 BH 5B IMDES ZRIMLE LT, FIHTIE
E1H - F2HADFEHZESICHEE R, #HclTSDGs P
STEAME B IchZz AN foiEEhz BRELTLE T,

Recycling valuable materials is crucial for sustainable
societal development, with the depletion of high-quality
natural resources and the rise of resource nationalism

globally. In Japan, advancing the recycling of both rare and

base metals has become a vital issue.

This research unit focuses on developing innovative, =tz IX 2B

environmentally harmonious recycling technologies for Sponsor JX Advanced Metals Corporation
non-ferrous and rare metals using advanced smelting

and refining techniques. It also collaborates with industry w JX ﬁﬁ**it%*i
partners to nurture young researchers and engineers in

this field. After five years of progress in its first period, the

unit initiated its second period in January 2017. This period pemHARY g5 | HA

not only built on the first period's accomplishments but Period 2012F 1A ~2016 F 12 H(54%F)
also amplified outreach activities to enhance the field's 1st period: Jan. 2012 to Dec. 2016 (5 years)
appeal to the broader public, particularly targeting women $F2HY:

and younger students in high school and below. 2017 F 1A ~2021F 128 (55)

2nd period: Jan. 2017 to Dec. 2021 (5 years
The third period, which began in January 2022, continues P (5 years)

to develop these initiatives while incorporating activities £3M:
2022F 18 ~2026F 128 (5%)

related to the Sustainable Development Goals (SDGs) and )
3rd period: Jan. 2022 to Dec. 2026 (5 years)

STEAM education.
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Prof. Toru H. Okabe

(Unit Project Professor)
http://www.okabe.iis.u-tokyo.ac.jp
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Vice President,

Professor, Research Center for Sustainable
Material Energy Integration,

Institute of Industrial Science (IIS),

The University of Tokyo
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B BBLE #3% (FHEEuR)
Prof. Harumasa Kurokawa
(Unit Project Professor)

=
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\@f https://kurokawa.iis.u-tokyo.ac.jp/
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Auditor, Sumitomo Mitsui Construction Co., Ltd.

Raw materials
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v

[Mineral Processing]

[Smelting, Refining]<—[ Scrap Processing ]

[Industrial Materials] [

(Metals, Materials) Scrap ]

Final Products:
Transportation Vehicle
Communication Equipment
Power Supply Instrument

Manufacturing
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RISV THBL 7 A2 VEBIRUTIERFIAT 5 L id BAREDR
L TIRKEREF 1) T DERD S: il CEEHRECT,
HARE Tl BEMELTREDEANRATND T2, TEM
BELTROTTEDNTEEWEAV I AT ETNIVN, Zy ) VERE
BRITEONZL ZUL. BEIEHFHAMARICEENSEEES
BLATEEL. FRRGEMR YA VEMORREETOTCVET,

Developing New High-Efficiency Recycling Technologies
for Rare Metals

Recycling rare metals is critically important both for environmental
conservation and resource security. Our laboratory is dedicated to
developing innovative, high-efficiency, and environmentally sound
recycling technologies for rare metals such as titanium, which is
anticipated to see increased demand as a structural material; tungsten
and cobalt, indispensable in tool materials; rhenium, which is used
in nickel-based superalloys; and platinum group metals found in

automotive exhaust catalysts.

HERRHE 7O ROREL

. 2 BERIEEDN—IAZUITINA. LT7AZIL. LT T7—2A,
BEEREICZIRITOZERIE. BRHERDREEICKNERTIXG
FMCHY, SEBLEITEIZOEEMTBELVEEY,

—h. BREGERIIMBLTETCVSH. ERTCIFRRESEED
EHOTEHLIE - (BRUER. BLOVTAVIVERZBERTS
HFTOLADUR - RO IIITEOTECVET, £ETOER
ICBITBHBETIXIVF—DRIML. BXUBRTRZRAIRENNS
BT BFEEMDEESEHEL T EHET XV F— - BIR
BREFEEIR DT OCRARF—LZRIRIBIEZBELTVET,

Optimization of Non-Ferrous Metal Smelting Processes

Base metals such as copper, lead, and zinc, along with rare metals,
rare earth metals, and precious metals, are indispensable for the
development of modern society and will continue to grow in
importance. However, high-grade natural ore deposits are becoming
depleted. Thus, improving and developing smelting and recycling
processes for low-grade ore and secondary resources, which were not
economically viable before, has become a pressing need. We aim to
achieve processes that are energy-efficient, environmentally sound, and
cost-effective by minimizing energy consumption in production and

maximizing the recovery of target metals to reduce waste generation.
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Prof. Chiharu Tokoro

(Unit Project Professor)
http://www.tokoro.env.waseda.ac.jp
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Dean, School/ Graduate School of Creative
Science and Engineering, Professor, Faculty of
Science and Engineering, Waseda University

Professor, Graduate School of Engineering,
The University of Tokyo
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Prof. Shunji Yamanaka

(Unit Project Professor)
https://www.design-lab.iis.u-tokyo.ac.jp
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University Professor,

Project Professor, Design-Led X Platform,
Institute of Industrial Science (IIS),
The University of Tokyo

Nonferrous Metals Industry

Hidden Needs ey
P Design &

Prototyping
N B =

Nurturing
Design Engineers

-

Products

BEEMCHLELLE [BR] L LTHRAT =560
SRR DR

BOE DFEEYCEIEIA%Z. BlMEOSZERBERELTH
BI5ldlclidE. DBELDSUVTRD CEBRIFEAL TR ARE
T BNEGESERSBRINEEL V2R EDNBUE T, HHIRET
& TEBRIIEEICHAZANT L EFRDEE CoRi= e
IBHIEICEOTC AIRIVFEONBERE T DA ZER TR
HREITOCVWEY, COTOERIE mREPER AN L EE
DEBEEETHTOLAD. E0IE [RIHE] H2UNE THRRERLE
IBELE IO REEBEEICH ISR TOCRDIEELET
BEEGREEEOTVET,

Development of Separation and Concentration

Technologies for Utilizing Waste and Refractory Ores as
Resources

To effectively utilize waste and refractory ores as valuable metal
resources, it is necessary to concentrate the target metals in a state
with minimal contamination from hard-to-separate elements. In
our laboratory, we conduct research to achieve an energy-efficient
separation and concentration process that focuses on solid/solid
separation and concentration without melting down the waste and
ores. This process acts as a crucial “pre-treatment” or “intermediate
treatment” in the overall metallurgical or hydrometallurgical processes
that produce high-purity metals. It plays a vital role in enhancing the

efficiency of the overall metal production process.

THA T P=2T Y JICEOCEBEERMBMAR L
REREBE

FeHT I A AR =277/ O —| R RII ARG TS,
EREBEAVBHRDT A ETON2AEVTERBUT L
RN LU CERERDMEZREFT 2H LU ElHEWBHE T, [
TS5 Le7 0oy MaBlUT Bl R Z RO
LWRATDTHAV I ZTHEE CCVEET,

Development of Non-Ferrous Metal Products and Next-
Generation Education Through Design Engineering

Non-ferrous metals are indispensable materials for advanced devices
and clean technologies. We are committed to new initiatives that
demonstrate the value of non-ferrous metals to society at large through
the design and prototyping of products utilizing these metals. At the
same time, these projects serve as a platform for cultivating a new breed
of design engineers who possess both technical knowledge and a sense

of aesthetics.
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Prof. Taka Narumi

(Unit Project Lecturer)
http://www. cast.iis.u-tokyo.ac.jp
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Lecturer, Institute of Industrial Science (IIS),
The University of Tokyo
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SHARZETIE. RED SEREN\DIBERTS ChHDEE - fEmRIRR
w=EES LT @REESSUERFENFOERFEOREYS
EMRTOCADREAHELTVE T, EBRAYV SV TAERER
ELTRABRITERT 216, MNDR A% CE 5 HEHEisH
HEDOREI Y. BERTZFALIEEBRAYZ Y 7O T OEAD
HREZECT e 0ORRICEIRT M T Ot ADRER
T TWEET,

Development of Environmentally Sound Materials Processing
Aimed at Resource Recycling Based on Solidification
Engineering

The primary objective of our laboratory is to develop scientific theory
and high-temperature materials processing in the field of metal
and resource production based on solidification and crystal growth
phenomena. To optimize the utilization of scrap metal as a circulative
resource, we are proposing novel materials processing that contributes
to the creation of a sustainable society, by developing a solidification
structure control that can withstand impurities and metal-scrap refining

through solidification segregation.

AU N—EHIDEE

BRAFT7=IC A "= LTmb Y ELT=.
Update on Members

2025F4R1AMT, BH EF HEBIRE LU KA FER FHEBEIA YR — bV A—(IRHEL. 16 KBTS

As of April 1, 2025, Project Professor Tomoko Sugano and Project Lecturer Takanari Quchi are serving as

support members, and Project Lecturer Taka Narumi has been appointed as a member.
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Professor, Institute of Industrial Science (IIS), - FAIDIEIC BT D ENBBAEEHES

Special Advisor to the President,
Deputy Director General, Division of University
Corporate Relations (DUCR),

* MR DR R ZEDThARE - BifrE DB

The University of Tokyo Creating New Value from Intellectual Property for a Better
Patent Attorney Future
Intellectual property (IP) is key to the social implementation of
technologies and ideas. IP connects people, creates new platforms for
‘ collaborative creation, generates new knowledge, and helps shape a

& TN new future. By taking an IP perspective in cutting-edge research, we
4 Exploitation N Y 9 persp 9 9

\ofp )/ consider what IP protection should look like for value creation.

’/ Creation

f1P
° + Protection of IP for the social implementation of advanced

Protechon -~ T Ay .
of IP oy Explmtanon ™ technologies

\ of IP . . .. q
7" Creation b « [P creation and utilization strategies in the value creation process

‘\\ Ly s \/ - » Designing collaborative creation with IP at the core
T— — Protection ¥
. of IP i « [P strategy in collaborative creation

i

.\

« Fostering researchers and engineers with an IP perspective
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Prof. Takanari Ouchi

https://www.ouchi.iis.u-tokyo.ac.jp
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FHERAA T 2 P— (VT H L —3Y BHNUTA VIV T O RERREL. FEEMRORRICERLTL
GESZEE ) SRR

Lecturer, Research Center for Sustainable

Material Energy Integration,

Institute of Industrial Science (IIS), Development of High-Efficiency Metal Manufacturing
The University of Tokyo and Recycling Processes

Under the slogan “Challenge: High-Efficiency Energy Utilization and

Ore Resource Recycling,” the Ouchi Laboratory conducts research and

Intermediate Metal ] )

Product Scrap - development on new smelting and recycling processes for non-ferrous
DZD metals. By improving energy efficiency in metal production, we aim to

Metal Production and - @ contribute to the advancement of cutting-edge technologies. We also

Recycling Process
Reduction/Refining

) develop innovative recycling processes that enable resource recycling
Advance Devices

Clean technologies and help build a sustainable society.

Low cost /

Wastes High purity metals
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Prof. Takashi Nakamura
http://www.recycle-ken.or.jp
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Senior Collaborator, IIS

Professor Emeritus, Tohoku University

Director, Fukuoka Research Commercialization
Center for Recycling Systems

Base Metals and Minor Metals recovered from
Primary and Secondary Resources in
Non-Ferrous Industry
Cu,Au,Ag,PGM.
,L0,La,As,5e, e
@ Shredder @ Sulfuric acid
dust
® Zinc Cu Pb ® Lead
concentrate Zn Cu concentrate

® Fly ash
Lb; Lead
<+— | Smelting
® EAF Zn ® Waste
dust lead

More than 20 metals can be recovered except RE,W,Mo,Mn,Cr,Nb,Ta and Li

@ Copper
concentrate

Copper
Smelting
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AT 1E5E #6%

Prof. Masafumi Maeda

https://www.kuas.ac.jp/edu-research/profile/
masafumi-maeda
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Professor Emeritus, The University of Tokyo
President, Kyoto University of Advanced Science

Smelting, Refining |<—‘

Raw materials
(ore, concentrate)

Materials Material processing for
- Copper - Recycling of

- Precious metals «¢——— valuable metals

- Rare metals - Treatment of

- High-purity metals

Manufacturing

hazardous byproducts

Industrial
scrap

Products

- Electronic device

- Solar cell

- Automobile

- Superconductive
magnet

Obsolete
scrap

FLOLOEEY UM 7L~DEY HH
[ AI$EFK ~ Reserve to Stock ~ |

BT A0IVDEECTTATIHRIEWSEZ A ZRBLTVETY,
RAEDEHHLLEIFE, EESIREDEE CIENS LD ZHES "
feshEED" (WOETERY) BMTONTEL. BRI ClddEEA.
TATHIR] (& #R ik L& St o TV DEEZDED THY,
BET U AVIVHBERGEVED THOTH, —ERIA EDE
RERZESGLOZE—EEFIICEAIL. FERICHIF T HE2HIC
L. SIPRIRREE L BT 50D T,

An Innovative Approach to Metal Recycling: The “Artificial
Deposit” Concept

"

We advocate a new recycling paradigm termed the “Artificial Deposit
(Reserve to Stock). Current urban mining often amounts to cherry-
picking, in other words, high-grading: selectively recovering only the
fractions that are immediately economical. Under the Artificial Deposit
concept, we manage urban mines strategically by consolidating, at
designated sites, materials that cannot yet be recycled but contain
useful metals above a certain grade, and storing them in a deposit-like

state as a reserve for future recovery.

EREETOLRICHEIIIAMBERER Y F7—71BE
REAFDOEHHEORIE. SREETOLADRB LELOEMESBD Y 17U BHE
EHHELTEE L, TERARFFRELT INECORERREED LEDS, AMBREER
Ry NT— I DBRICSCDRREEIVNTOE T, L77—ZAA2) V&b HARPRDERICA
RENBLIIT, VUTAAIVITUT IV ORENGEREISEROFRECY, THUSRtEEREI
EEFSY BURMERPREREDERN SEMIEE T HRENERRECY, bDEEIC
BhleRIE. # - 8- BRDSL 77X - BERBICERE CEHRIDIVET, ThESDER
TENTERL. SREEICHIIBIRIF—HEERIMLTB0Icd, B /O ADHRD
RAIRTY, &SI, BEAIHSAMIANENICEINS 57O ADBEES. Bkt
BEMEDBHVELERARELAOTVET, SEETIE. FEPOY7ICRELEVSRY 7
FAFI—VDEFRERERT R EBDCVET, BRSO FOMEERAMFIF ST
Z)—FLTEY. RSTDRHZENLTC AHER. FFIRRY NT—IORM. EMSEEDH
EGEETENILTVEY,

Human Resource Development and Network Building in
Metal Production Processes

During my tenure at the University of Tokyo, | conducted research on optimizing metal
production processes and promoting the recycling of valuable metals. At present, as a
university president, | devote much of my time to human resource development and the
establishment of international networks, drawing on my prior research experience. The stable
production of critical materials—symbolized by the ongoing tensions between the United
States and China over rare earth metals—has become an urgent global challenge. This issue
extends beyond technical difficulties; it also involves complex political and environmental
considerations. The metals used in our daily lives range from copper, lead, and zinc to rare
earth and precious metals. To make efficient use of these resources and minimize energy
consumption in metal production, improvements to existing processes are essential. In
addition, the development of processes for recovering valuable materials from waste and the
appropriate treatment of hazardous substances associated with them are key challenges. In
recent years, building metal supply chains that do not rely on China or Russia has become
increasingly important. Japan has long been a world leader in research and technological
development in this field, and | am committed to leveraging this strength to foster human

resource development, build expert networks, and promote international collaboration.
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Professor Emeritus, Waseda University
Councilor of the Japan Foundation for Advanced
Auto Recycling

Electric/Electronic PV Panel, Auto-Chemical
Catalyst, Incineration

Bottom Ash, Sludge...

Development of
Environment-friendly
Recycling Process

Appliance,
Automobile, ...
Intelligent Comminution Intelligent Sorting
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* Electrical disintegration
*k Breakage mechanism

* Modelling and simulation
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Prof. Katsunori Yamaguchi
http://www.env.waseda.ac.jp/laboratory/
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Intelligent Separation of Secondary (Waste) Resources

Natural (mineral) resources and artificial (waste) resources contain
valuable constituents mixed with unwanted and hazardous
components, so highly efficient recovery, separation, and removal,
and appropriate disposal are required. The key enabling technology is
compositional separation, and from an energy-efficiency standpoint,
separation in the solid state is critical. To carry out solid-state separation
efficiently, two technologies are indispensable: (1) comminution
as a pretreatment to achieve efficient liberation of the constituent
phases, and (2) energy-efficient, high-performance separation of the
liberated solid phases. We are investigating both the fundamentals and

applications of these technologies.
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Rare-Metal Recovery Technologies in Non-Ferrous
Smelting and Refining

The recovery of rare metals that are indispensable to Japan's industry
draws on non-ferrous smelting and refining technologies originally
developed for base metals such as copper, lead, and zinc. For example,
there are smelters where more than 20 different metals can be
recovered at a single site, including base and precious metals such
as gold, silver, copper, lead, and zinc, as well as critical metals such as
indium, gallium, platinum, rhodium, palladium, bismuth, antimony, and
tellurium. In our laboratory, we conduct research directly connected
to society and industry, including the development of new high-
temperature metallurgical processes, refining of metal scrap, and waste
treatment. We are dedicated to proposing efficient, innovative recovery

processes for critical metals within non-ferrous extractive metallurgy.
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Advanced Mineral Processing and Recycling Process
Development

A key challenge in contemporary mineral processing is the increasing
prevalence of low-grade ores with higher impurity levels. Ensuring a
stable supply of mineral resources, therefore, requires the development
of new technologies to process these deteriorated ores. With the aim of
extending the life of metal resources and contributing to a sustainable
society, our laboratory develops technologies for processing untapped
resources that contain high levels of impurities and are too low in grade
to be economically developed, as well as technologies for recovering
metals from waste resources (recycling feedstock) such as end-of-life

electronic equipment.
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EYOEMIIHEUICES £ CRIEEEOERZE BrIE L TEL<E
DREATTLE TS,

Process Development for a Sustainable Society

Our laboratory aims to contribute to a sustainable society through
the development of advanced recycling processes for foundational
materials, particularly steel and semiconductor silicon. Specifically, we
conduct high-temperature physical chemistry research, focusing on
thermodynamic studies and high-temperature property measurements
related to steelmaking, and to refining and recycling processes for solar-
grade silicon. We also pursue a broad range of initiatives to reduce the
environmental impact of materials manufacturing, including upgrading

industrial by-products and waste into higher value-added materials.
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- To develop a comprehensive methodology of life cycle analysis to
compare sustainability among material usage methods
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Developing Models and Methods to Quantitatively Assess
the Life-Cycle Sustainability of Base Materials

Our research quantitatively analyzes global environmental and resource
issues through life-cycle analysis of base materials, primarily steel, covering
production, consumption, disposal, and recycling. On the basis of these
analyses, we propose to industry and government future directions for the
manufacture and life-cycle management of these materials, with the goal
of building a sustainable social system that harmonizes increasingly diverse
societal demands, including environmental protection, resource depletion,
and economic considerations, from an engineering standpoint. Our main
research themes include the following:

(1) Management of sustainable recycling for base materials

(2) Quantifying the functional value that materials provide to society

(3) Predicting the accumulation of impurities (tramp elements) in recycling
processes, and conducting material flow analysis to prevent their build-up

REFKICAIFETY MY —F & STEAM HBE
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STEAM: Science, Technology, Engineering, Art and Mathematics

Outreach and STEAM Education for the Next Generation

As globalization intensifies international competition, securing excellent
talent to support key industries, including the non-ferrous sector, is
becoming increasingly important. However, in Japan, the proportion of
students pursuing science and engineering remains low, and together with
the declining birthrate, this raises serious concerns about a future shortage
of such talent. To strengthen the next generation of science and engineering
talent, we are expanding STEAM (Science, Technology, Engineering, Art, and
Mathematics) education for elementary and secondary school students.
We also actively communicate the appeal of engineering and cutting-edge
technologies to spark students’ interest and, ultimately, their creativity,
which requires new approaches to engagement and inspiration. Through
industry-academia collaboration, we are working to create a new model for
educational and outreach activities that cultivates the next generation of
researchers and engineers.
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Special Joint Symposium:
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Frontiers of Extraction and Recycling Technology for Precious Metals (The 12th Precious Metal Symposium)

Friday, January 10, 2025
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On January 10, 2025, the 12th Symposium on Precious Metals
was held at the Institute of Industrial Science (IIS), The University
of Tokyo. It was hosted by the Rare Metal Workshop (Organizer:
Professor Toru H. Okabe), Research Center for Sustainable
Material Energy Integration, and JX Metals Endowed Unit. This
symposium was not streamed online.

Mr. Yousuke Yamaguchi, JX Advanced Metals Corporation, Mr.
Norihisa Toki, Sumitomo Metal Mining Co., Ltd., Mr. Ken Oka,
Tanaka Precious Metal Technologies Co. Ltd., Mr. Kenny Hsu,
UWin Resource Regeneration Inc., and Mr. Yoshimasa Seki,
Heraeus Precious Metals, gave lectures on the smelting and
recycling of precious metals.

A Q&A session was held after the workshop, and numerous
experts discussed various topics. There were about 200
attendees, making it a very successful event. There were also
eight poster presentations, and the discussions were thorough.
After the lectures, participants engaged in lively exchanges

during the reception.
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Cutting-Edge Materials Research Open House

Monday, February 17, 2025
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On February 17, 2025, the Cutting-Edge Materials Research Open
House was held at UTokyo Komaba Research Campus. As part of
the tour, a group of about 10 university students visited Okabe
Laboratory and Ouchi Laboratory. The students interacted
with exhibits including metals and ores, and were provided
with explanations of the reserch conducted in the respective
laboratories. This on-site learning experience appeared to be

very meaningful for the students.
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The 115th Rare Metal Workshop: Over 190 Attendees at Lectures on the Current and Future State of Battery Metals

Friday, March 21, 2025
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On March 21, 2025, the 115th Rare Metal Workshop was held at
the Institute of Industrial Science (IIS), The University of Tokyo.
The event was hosted by the Rare Metal Workshop (Organizer:
Professor Toru H. Okabe). The JX Metals Endowed Unit was a co-
sponsor of the workshop.

The workshop consisted of multiple lectures on the current
and future states of the battery metals given by Mr. Kazuhiko
Ida, formerly of TECHNOVA INC., Prof. Toru H. Okabe and Prof.
Harumasa Kurokawa, and a presentation by Prof. Takashi
Nakamura, Professor Emeritus of Tohoku University and a former
Project Professor until March 2020.

A Q&A session was held after the workshop, and numerous
experts discussed various topics. There were 67 attendees in the
convention hall, with approximately 130 people from industry,
academia, government, and media attending remotely, making

it a very successful event.

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit
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Professor Toru H. Okabe Receives the TMS 2025 Leadership Award

Wednesday, March 26, 2025
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On Wednesday, March 26, 2025, Prof. Toru H. Okabe,
Project Professor, was honored with the TMS 2025
Leadership Award at the TMS 2025 Annual Meeting &
Exhibition (the largest resources and materials conference in
North America) held in Las Vegas, Nevada, USA. This award
recognizes individuals who have demonstrated exceptional
leadership in the fields of metallurgical engineering
and materials science on an international scale. The
award ceremony was held in a spectacular and luxurious
atmosphere befitting Las Vegas. During the ceremony,
Professor Okabe was presented with a large award plaque
made of black onyx by the TMS President. The award
was granted in recognition of his outstanding research
achievements and value creation in the development of
smelting and recycling technologies for non-ferrous metals,
his foresight and exemplary leadership in education and
various management roles, as well as his public outreach
activities through the media. His contributions were highly
praised not only in North America but also on a global

scale.
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The 18th Workshop on Reactive Metal Processing (RMW)
Friday - Saturday, March 28 - March 29, 2025
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For two days from March 28 to March 29, 2025, the 18th
Workshop on Reactive Metal Processing (RMW18) was held at the
Massachusetts Institute of Technology (MIT). This annual event
is an international industry-academia collaborative workshop
on materials processing, jointly organized by Prof. Toru H. Okabe
and Prof. Shunsuke Yagi of the Institute of Industrial Science
(I1S), The University of Tokyo, as well as Prof. Donald R. Sadoway
and Prof. Antoine Allanore of MIT. The workshop is a leading
international workshop in the field of reactive metal processing
with approximately 70 participants from many countries, such as
the USA, Canada, Norway, and Japan.

The two-day workshop included presentations on cutting-edge
technologies essential for a sustainable society, such as the
production and recycling of rare metals, as well as advanced
battery materials, followed by lively and fruitful discussions.
The workshop was conducted in cooperation with the students
and staff of both MIT and the University of Tokyo, helping to
foster closer ties among them. As a result of the exchange that
took place here, Ms. Momoka Imoto, a student in the Okabe
and Ouchi Laboratories, will be undertaking a short-term study
abroad program at the University of California, Berkeley.

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit
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Project Lecturer Taka Narumi Joins the Endowed Research Unit

Tuesday, April 1,2025
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Dr. Taka Narumi received his PhD from the University of Tokyo based on his research on the Interface growth
of SiC single crystals in a high-temperature molten alloy in 2018. During his graduate studies, he belonged to
a laboratory at the Institute of Industrial Science. After completing his doctoral degree, Dr. Narumi joined the
Venture Business Laboratory, Graduate School of Engineering, Nagoya University, where he developed the large-
scale single-crystal growth of SiC aided by machine learning as a postdoctoral research fellow. Since joining the
Department of Materials Science and Engineering, Kyoto University, as an assistant professor in 2019, he started
empirical research on solidification and crystal growth dynamics using synchrotron radiation facilities, achieving
significant findings contributing to the development of science in solidification and crystal growth from melts.
Since April 1, 2025, Dr. Narumi has been appointed a lecturer of the Department of Materials and Environmental

Science at the Institute of Industrial Science, the University of Tokyo, and a project lecturer at this unit.

Fe210. Solidification, Metal casting, Crystal growth Fe210
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RESOLRIY Solidification Process Engineering
TERERE TFUPLIFER Department of Materials Engineering, Graduate School of Engineering

2= - s ) LITZ 3 = 3: 7z Exploring the mechanisms of microstructure evolution and crystal growth
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in non-equilibrium states
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TRETFEXIRA A YT ERWERE - FRERRKROY T2 A LEHI ~ Real-time measurement of solidification and crystal growth phenomena using synchrotron X-ray imaging~

T ORE - ERRE 01 SIRATE - EUAEHR OB B RBI C 2 TEBEATOLR L ‘The processes of solidification and crystal growth from a melt are of critical importance in the production of metals and semiconductor

A8h 5 BAR~ D8 EE: FCD, % phenomena. From a scientific perspective, solidification and crystal growth phenomena, which represent a phase transition from the

DT —IHEDLAF 2 liquid phase to the solid phase, emerge from the dynamic behavior of atoms and manifest as a multi-scale phenomenon. In this regard,

S<HRENTVET, the dynamics of non-uniform fields of heat, mass, and momentum transfer are involved in a complex, competitive, and mutually
interactive manner. A multitude of unresolved issues persist.
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materials, as they determine the resulting properties and functions of the materials. However, there are still many unexplained

DEELB>TLEL

% Notably, the inability to directly observe phenomena occurting in high-temperature melts that prevent visible light from passing through
has been a significant impediment to research. However, recent advancements, such as the availabilty of high-bright X-rays at
synchrotron radiation facilties like SPring-8, have enabled the observation of solidiication and crystal growth in situ. In our laboratory,
we are engaged in empirical studies of the dynamics of solidification and crystal growth that were previously unimaginable, as well as
the construction and validation of physical models and simulations, with the goal of understanding new material processes based on
observational facts.
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2025548 1H (AN) 1. 1878 K8 S EEMMAARS(IHZE  On Tuesday, April 1, 2025, Project Lecturer Taka Narumi joined the
ERPICEELE LI, EEEMIT. 2BME - 8 kMRl Endowed Research Unit. He has contributed to the advancement
BSOS DEE - ERMEICET 2 HREE. Mgy . of academicresearchin the field of solidification and crystal growth
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from the high-temperature melt of metallic and semiconductor
materials. He has also engaged in applied studies, contributing

REHELTVET, BEFERIRICH IS DI, - s to the enhancement of properties and functions and the
RROZERNE RS ZIEENIC, FKSBREK - VY1715 improvement of process efficiency for the materials. He plans to
FICRAT AR - HE. EFBEE. IoIcid. ADEFDHRE  utilize the Endowed Research Unit as a platform for conducting
BOEOHDAMBERSLUEEEEICDWNT, AFff1=w research and education in the field of the smelting and recycling of

b7 oY T3 —LELTEERFETY,

non-ferrous metals. He also plans to promote industry-academia-
government collaboration and international collaboration.
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UTokyo-IIS Incubation Meeting 2025
Thursday, May 29, 2025
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On May 29, 2025, the UTokyo-IIS Incubation Meeting
2025 took place. The event was organized with the aim of
fostering new business creation based on the university's
research, by presenting research activities primarily to
corporate executives and senior managers. Professor Toru H.
Okabe, Project Professor, gave an overview of rare metals
to a wide range of corporate participants. Through hands-
on interaction with various rare metals and their ores and
scrap materials on display, the attendees engaged in active
discussions on the industrial and technological challenges,
as well as the future prospects, in the field of non-ferrous

metals.
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The JX Metals Endowed Unit Booth Exhibition at UTokyo Komaba Research Campus Open House 2025

Friday - Saturday, May 30 - May 31, 2025
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For two days from May 30 to May 31, 2025, UTokyo
Komaba Research Campus Open House 2025 was held,
and the JX Metals Endowed Unit and JX Advanced Metals
Corporation jointly organized a booth with the Office for
the Next Generation (ONG) and offered visitors hands-on
experiences. The JX Advanced Metals mascot, “Coppy”
(“Kappa-kun” in Japanese), came to support the event and
drew a lot of attention from visitors. At the booth, visitors
were introduced to the properties of copper through a
hands-on experiment demonstrating its excellent thermal
conductivity. Many attendees watched the experiment with
great interest, and the booth attracted approximately 250
visitors over the two days, making it a highly successful

event.
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Public Education on Non-Ferrous Metal Smelting Fields at UTokyo Komaba Research Campus Open House 2025

Okabe Laboratory
Friday - Saturday, May 30 - May 31, 2025
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From May 30 to May 31, 2025, the UTokyo Komaba
Research Campus Open House 2025 was held. The Okabe
Laboratory presented a display featuring natural ores
related to rare metals, as well as their industrial products
and scrap materials. Graduate students explained the
significance of the non-ferrous metal industry to numerous
visitors. Many attendees were particularly interested in
how globally competitive Japan’s recycling technology
is. Numerous junior and senior high school students also
engaged in conversations with the graduate students about

their future career paths and aspirations.
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Tour of Ouchi Laboratory at UTokyo Komaba Research Campus Open House 2025

Friday - Saturday, May 30 - May 31, 2025
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For two days from May 30 to May 31, 2025, the UTokyo
Komaba Campus Research Open House 2025 took place. As
part of the event, the Ouchi Laboratory presented an exhibit
on the smelting and recycling of non-ferrous metals such as
precious metals and rare metals, as well as related processes.
Graduate students explained the exhibit to visitors. They also
demonstrated electroless plating. Many young visitors, including
elementary and high school students, were fascinated by the
electroless plating process, where a metal film forms while

bubbles emerge.
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A Lab Tour for the Graduate School Entrance Examination Information Session at UTokyo Komaba Research Campus

Saturday, May 31, 2025
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On May 31, 2025, the Third Guidance for FY2026 Entrance
Examination by the Department of Materials Engineering was
held at UTokyo Komaba Research Campus. As a part of the
tour, six prospective students visited Okabe Laboratory. They
interacted with the exhibits, such as metals and ores, while
receiving a detailed explanation. This on-site learning experience

appeared to be very meaningful for the students.
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Science Class Presented by the JX Advanced Metals at UTokyo Komaba Research Campus Open House 2025

Saturday, May 31, 2025
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On May 31, 2025, the Komaba Research Campus Open House
2025 featured a science class jointly held by JX Advanced Metals
Corporation, JX Metals Endowed Unit, and the Office for Next
Generation (ONG). Twenty-eight junior high and high school
students participated in the class. After the characteristics of
copper were explained, experiments on copper refining were
conducted. Copper ions were extracted with an organic solvent
from a copper aqueous solution containing impurities. The
copper-loaded organic phase was then stripped with a sulfuric
acid solution. Finally, pure copper was electrodeposited on the
stainless steel by electrowinning from the sulfuric acid solution
containing copper ions. The students experienced the industrial
refining process (SX/EW) and learned the characteristics of

copper while having fun.



A2 M RZOZENEEARES LURBIAREZHR

Students from the University of Toronto Visit the Okabe and Narumi Laboratories

Thursday, June 5, 2025

[EIERAAS: D/%‘ﬁ o

Explanation of the Okabe Lab and tkIe‘Naru%i Lz;?b

L7 )ptzoﬁ%ﬂﬂ%%w%iifcé
Students ieceivingtan explanation abelirare metals

N L |
=
= ISvaEsk H RHERERTS
Explanation by Prof. Taka Naigumi, Proje&t

,\E ta -

o

-jri.

~y 083 K SRRl C & B
& "'-' /’“ Explanation by Prof:Tlaka Narumi, Project Lecturer

20256850 (K). UT2-MACT O/ S L0D—&RELTHO
Y REDOEEN 20D EEARZEE L OREBAREZEH
L& LT, IS XA FHEBMIC K > TR P ETID
BADBMTONE L, BMULFEERIEAYV IV EF
ICER) D DFBRICEZMEIF TWE LT, TD&. EFEBICKD
CERBERISEDRDEINE L,

B SBERBERLFEEF(IAZREF UX £BEFF1= v )/ JX Metals Endowed Unit

On June 5, 2025, approximately 20 students from the University
of Toronto visited Okabe Laboratory and Narumi Laboratory
as part of the UT2-MAC program. Project Lecturer Taka Narumi
introduced the research content and exhibits. The participating
students listened to the explanation while handling ores and
ingots. Subsequently, there was an active question-and-answer

session in English.
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Non-Ferrous Metals Research Experience for Junior High School Students 2025

Tuesday - Thursday, July 1- July 3, 2025
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For three days from July 1 to 3, 2025, five students from the
Musashino 3rd Junior High School visited the Okabe Laboratory
and Ouchi Laboratory at the Institute of Industrial Science (IIS),
The University of Tokyo, to acquire practical job experience.
These students learned the importance of non-ferrous
metals, particularly rare metals, and conducted experiments
using rare metals. The students actively asked questions and

enthusiastically exchanged opinions with one another.
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The 116th Rare Metal Workshop: Over 230 Attendees at Lectures on New Developments in Non-Ferrous Metals

Friday, July 4, 2025
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On July 4, 2025, the 116th Rare Metal Workshop was held at the
Institute of Industrial Science (IIS), The University of Tokyo. This
event was hosted by the Rare Metal Workshop (Organizer: Prof.
Toru H Okabe). The JX Metals Endowed Unit was a co-sponsor of
the workshop. The workshop consisted of multiple lectures on the
theme of New Developments in Non-Ferrous Metals, given by Mr.
Seiji lkenobu, Representative Director, Executive Vice President from
Mitsui Mining & Smelting Co., Ltd., Prof. Toru H. Okabe, and Mr. Atsushi
Toufuku, Director of Product Planning and Development,Advanced
Materials Div. Applied Powder Materials BU, from Sumitomo Metal
Mining Co., Ltd. There were 74 attendees in the convention hall, with
more than 160 people from industry, academia, government, and
media attending remotely, making this a very successful event.

During the banquet session, former employees and younger staff
members from Mitsui Mining & Smelting Co. Ltd. and Sumitomo Metal
Mining Co., Ltd. spoke about their responsibilities, contributions to the
company, and future prospects. Three people from the government
and media also introduced themselves, making for a meaningful

opportunity for exchange.
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Visit to Toho Titanium Co., Ltd. Chigasaki Plant

Friday, July 11,2025
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On July 11, 2025, a visit to the Chigasaki Plant of Toho Titanium
Co., Ltd. was held for graduate students in the Department of
Materials Engineering at the Graduate School of Engineering,
The University of Tokyo. Five professors, including Prof. Toru H.
Okabe, Project Professor, and Prof. Taka Narumi, Project Lecturer,
and 14 graduate students attended the visit.

Mr. Daisuke Suzuki, group manager of Technology Development
Group, Technology Development Center, Technology Strategy
Headquarters at Toho Titanium Co., Ltd., gave an overview
of the company and a lecture on the principles behind the
manufacturing process from raw ore to titanium ingots.
Attendees were then divided into three groups, each led by
three company members, and toured the actual manufacturing
facilities. During a Q&A session and subsequent reception, the
graduate students actively engaged in discussions with the
company members, demonstrating their deep interest in the

titanium manufacturing process.
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The 1st Industry Exploration Series for High School Students

Tuesday, July 15, 2025
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On Tuesday, July 15, 2025, the first Industry Exploration Series for high
school students, titled “Future Society Design and Metallurgy,’was held
at Tokyo Metropolitan Tachikawa Senior High School. The event was
sponsored by the Platform for Learning Innovation Japan (PLLJ), and
the panel discussion was facilitated by Prof. Toru H. Okabe.

Eighty-five high school students participated in person at Tachikawa
Senior High School. In addition, 131 first- and second-year students
from Takasaki High School (Gunma), Showa Gakuin Shuei Junior
and Senior High School (Chiba), Hikone Higashi High School (Shiga),
and Tennoji High School (Osaka) participated online, along with
approximately 70 other participants who joined the lectures via Zoom
Webinar. Dr. Toshihiro Kuge of JX Advanced Metals Corporation’s
Technology Group gave a lecture titled “Metals Connecting Earth and
Technology: Advanced Materials and Recycling,” explaining how non-
ferrous metals are applied in society and passionately discussing the
importance and future of the non-ferrous metal industry.

P (X £BEF{T 1= )/ JX Metals Endowed Unit
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High School Students from Waseda University-Affiliated Schools Visit the Tokoro Laboratory

Friday, August 1,2025
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On August 1, 2025, thirteen high school students (1st year:
seven students, 2nd year: four students, 3rd year: two students)
from schools affiliated with Waseda University visited Tokoro
Laboratory for a laboratory tour and to perform experiments.
The experiments included a simulation of acid mine drainage
(AMD) and industrial wastewater treatment for environmental
management technology, and a peeling test of cathode material
in lithium-ion batteries (LIB) using electrical pulsed discharge,
for the development of recycling technology. For many of the
high school students, this was their first time visiting a university
laboratory. Consequently, we received some comments saying
that the laboratory tour helped them form a much clearer image
of what a university is like and what daily research entails. At the
end of the visit, we held a roundtable discussion with students
from the Tokoro Laboratory, where they offered advice to the high
schoolers from the perspective of current university students. The
high school students seemed particularly interested in hearing
about the challenges of being a science major, as well as the sense
of fulfillment and personal growth that comes from overcoming
those difficulties.
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The 36th Waseda University “Uni-Lab”
Tuesday, August 5, 2025
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On August 5, 2025, the 36th “Uni-Lab," an educational science
program with workshops for elementary and junior high school
students, was held by the Faculty of Science and Engineering,
Waseda University. In a workshop held by Prof. Chiharu Tokoro
and her colleagues titled “Let’s make a twinkling plated star!”
with the support of JX Advanced Metals Corporation, 26
elementary school students (3rd and 4th grades) experienced
copper and nickel electroplating using batteries, with brass
and copper plates as the substrates. They also created their
original keychains by electroplating star-shaped brass plates
with patterned masking using stickers and oil-based pens. The
participants eagerly observed the plating process and recorded
their observations on worksheets. After the experiment, they
learned about the mechanisms, industrial roles, and products
of plating through a quiz with the JX Advanced Metals
mascot, “Coppy” (“Kappa-kun” in Japanese). The parents of
the participants commented favorably, saying, “It was a highly
fulfilling workshop where children could enjoy and learn

science!
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Discussion Meeting Between JX Advanced Metals Executives and Members of the JX Metals Endowed Unit

Wednesday, August 5, 2025
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On August 5, 2025, the executives of JX Advanced Metals
Corporation and Project Professors of the JX Metals Endowed
Unit of the Institute of Industrial Science, The University of
Tokyo, held a discussion meeting at a restaurant in Tokyo. The
attendees of the meeting from JX Advanced Metals were Mr.
Seiichi Murayama, Representative Director and Chairman; Mr.
Yoichi Hayashi, President, Representative Director, and Chief
Executive Officer; Dr. Shizuo Sugawara, Director, and Deputy
Chief Executive Officer; and Dr. Chiharu Tokoro, Outside Director
(Project Professor at the Institute of Industrial Science, The
University of Tokyo, Dean of the School and Graduate School
of Creative Science and Engineering, and Professor, Faculty
of Science and Engineering, Waseda University). From the
University of Tokyo, Project Professors Toru H. Okabe, Shunji
Yamanaka, Harumasa Kurokawa, and Project Lecturer Taka
Narumi attended the meeting. In a congenial atmosphere,
the participants engaged in meaningful and constructive
discussions regarding the overall activities of the JX Metals
Endowed Unit. Furthermore, the attendees listened with great
interest to Prof. Yamanaka’s presentation on various activities

that utilize the power of design.
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Special Lectures Delivered at the Faculty of Engineering, Gifu University
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For two days from September 3 to September 4, 2025, Prof.
Toru Okabe, Project Professor, delivered a special lecture to
approximately 100 students at the Faculty of Engineering and
Graduate School of Engineering, Gifu University. Additionally,
on Wednesday, September 3, 2025, he held a lecture open to
faculty and staff.

The lectures introduced rare metals found in our surroundings
and discussed their importance. The periodic table of elements
and pamphlets on titanium were distributed to students, and
the lecture covered the future potential of various rare metals,
including titanium. Through lectures and presentations, students
learned about the current state of rare metals and trends in

recycling technology.
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The 117th Rare Metal Workshop: Approximately 260 Attendees at Lectures on New Developments in Non-Ferrous Metals

Friday, September 5, 2025
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On September 5, 2025, the 117th Rare Metal Workshop was held at the
Institute of Industrial Science (IIS), The University of Tokyo. The event was
hosted by the Rare Metal Workshop (Organizer: Prof. Toru H. Okabe). The JX
Metals Endowed Unit was a co-sponsor of the workshop.

Presentations on new developments in non-ferrous metals were delivered
by: Osamu Inoue, General Manager, Metallurgy Dept. Metallurgy Div.,
Mitsubishi Materials Corporation Metals Company; Prof. Toru H. Okabe,
Projects Professor; and Yuki Taninouchi, Professor, Department of Materials
Science and Engineering, Graduate School of Engineering, Kyushu
University. The event was held in a hybrid format, at an on-site venue (the
IIS Convention Center) with live-streaming via Zoom Webinar and YouTube.
Attendees included representatives from the industry, government,
and academia, primarily from non-ferrous metal-related companies.
Approximately 60 participants attended on-site, whereas around 200 joined
remotely. Although some participants were unable to attend on-site owing
to transportation disruptions caused by Typhoon No. 15, the hybrid format
enabled lively discussions, both on-site and online. Following Professor
Okabe's suggestion, the research exchange and discussion session entailed
select participants giving self-introductions and updates on their recent

work, and exchanging feedback, concluding the event successfully.
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JX Advanced Metals Corporation
Tuesday, September 9, 2025
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On September 9, 2025, JX Advanced Metals Corporation held a
commemorative listing party at the Heian Room of The Okura Tokyo, following
the company’s listing on the Tokyo Stock Exchange Prime Market on March
19. The following representatives from the JX Metals Endowed Unit at the
Institute of Industrial Science, The University of Tokyo, were in attendance: Prof.
Toru H. Okabe, Project Professor, Prof. Harumasa Kurokawa, Project Professor,
Prof. Chiharu Tokoro, Project Professor, and Prof. Taka Narumi, Project Lecturer.
The opening address was delivered by Mr. Yoichi Hayashi, President and
Representative Director and CEO of JX Advanced Metals Corporation. He
announced the newly formulated JX Advanced Metals Group Philosophy in
conjunction with the listing and expressed their declaration of determination.
Following a video message from Ms. Mana Ashida, who appears in their
commercials, Prof. Toru H. Okabe gave the toast. Around 1,000 guests
attended this truly grand and meaningful event, including representatives
from the Ibaraki Prefecture government, financial institutions, business

partners, universities and research institutions, and government officials.

Reference: JX Advanced Metals Corporation website.

Please find the details of the meeting.
https://www.jx-nmm.com/information/2025/20250909_02.htm|
(Japanese)

Establishment of the JX Advanced Metals Group's Philosophy.
https.//www.jx-nmm.com/english/newsrelease/fy2025/20250909_03.html
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Symposium on the Importance and Future Prospects of Non-Ferrous Metallurgy,

Organized by the JX Metals Endowed Unit
Friday, September 26, 2025
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On September 26, 2025, a Symposium on the Importance
and Future Prospects of Non-Ferrous Metallurgy was held
at the Institute of Industrial Science (lIS), The University of
Tokyo. The event was hosted by the JX Metals Endowed
Unit. Following opening remarks by Prof. Toru H. Okabe,
individual presentations were given by Prof. Katsunori
Yamaguchi from Waseda University, Prof. Etsuro Shibata
from Tohoku University, Prof. Toru H. Okabe, Project
Professor, Prof. Harumasa Kurokawa, Project Professor, and
Mr. Yutaka Yasuda, Senior Executive Officer of JX Advanced
Metals Corporation. To conclude the seminar, Dr. Shizuo
Sugawara, Director, Deputy Chief Executive Officer of
JX Advanced Metals Corporation, provided a summary
and remarks. There were 64 attendees on-site, and
approximately 220 participants joined online. Additionally,
a technical exchange meeting was held after the seminar,

making it a highly successful event.
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On October 17, 2025, a tour of Okabe Laboratory and
Yagi Laboratory at the Institute of Industrial Science (lIS),
The University of Tokyo, was held. Eighteen students from
the Environmental Sciences Program in the Department
of Interdisciplinary Sciences, College of Arts and Sciences
(PEAK), The University of Tokyo, participated in the tour as a
part of their Earth System Science Ill course.

The students received an explanation of cutting-edge
battery research from Ms. Jiaying Yan and Mr. Yafu Jia, both
doctoral students in the Yagi Laboratory. At the Okabe
Laboratory, they touched and felt actual rare metals such
as titanium firsthand while Prof. Okabe provided a detailed
explanation regarding the significance and future prospects
of these materials. The opportunity for on-site learning
appeared to be a highly valuable and enriching experience

for the students.
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Introduction to Okabe Laboratory—Future Materials: Titanium and Rare Metals

Friday - Saturday, October 24 - October 25,2025
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For two days from October 24 to 25, UTokyo-IIS Kashiwa
Campus hosted an open house event as part of the University
of Tokyo Kashiwa Campus Open House 2025. The Okabe
Laboratory showcased an exhibition booth focused on “Future
Materials: Titanium and Rare Metals” The booth featured a video
presentation highlighting the laboratory’s research endeavors,
experimental equipment, and ongoing experiments. Samples of
titanium and other rare metals were exhibited.

Visitors had the rare opportunity to interact with titanium
and rare metals. The manufacturing process of titanium, the
challenges associated with its recycling, and the important roles
of rare metals in daily life were introduced. Visitors enjoyed
the unique opportunity to engage in a tactile exploration of
elements on the periodic table, comparing the weights and
properties of various metals and materials. Despite inclement
weather, the event welcomed 236 visitors on the first day and

205 on the second day.
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On November 28, 2025, the Titanium Symposium 2025 (The 9th Titanium
Symposium) was held at the Institute of Industrial Science (lIS), the
University of Tokyo. The event was co-hosted by the Japan Titanium Society,
the Japan Institute of Titanium, the Rare Metal Workshop (118th session),
the Research Center for Sustainable Material Energy Integration, and the
JX Metals Endowed Unit. Presentations on the current status and future
outlook of titanium were delivered by Mr. Takeshi Nakashima, Executive
Managing Officer, Senior Executive Staff, Titanium Div. of Toho Titanium
Co.,, Ltd,; Prof. Hongmin Zhu, Tohoku University; Prof. Toru H. Okabe, Project
Professor; and Mr. Takashi Onishi, Staff Manager, High- Performance
Materials Department of OSAKA Titanium Technologies Co., Ltd. A Q&A
session was held after the workshop, at which numerous experts discussed
various topics. During the networking session following the lectures,
participants engaged in lively communication in an amicable atmosphere.
The event was well attended, with about 100 participants at the convention
hall and approximately 200 people attending remotely online, consisting
mainly of representatives from titanium-related companies, along with

members from academia, government, and the media.
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Endowed Research Unit for Non-Ferrous Metals Resource Recovery Engineering

Recycling for Non-Ferrous Metals and Rare Metals Fw-401

Endowed Research Unit for
Non-Ferrous Metals Resource Recovery Engineering
(JX Metals Endowed Unit)

[ Towards Highly Sustainable Society ]

Institute of Industrial Science, Endowed Chairs

Non-Ferrous Metals Resource Recovery Engineering

http://www.metals-recycling.iis.u-tokyo.ac.jp/

Sponsor: JX Advanced Metals Corporation

Industry—University Collaboration Center
for Developing New Metal Recycling Processes

development, with the depletion of high-

the recycling of both rare and base metals

this field.

Research Group

Recycling valuable materials is crucial for sustainable societal
and the rise of resource nationalism globally. In Japan, advancing

This research unit focuses on developing innovative, environmentally
harmonious recycling technologies for non-ferrous and rare metals
using advanced smelting and refining techniques. It also collaborates

with industry partners to nurture young researchers and engineers in

quality natural resources

[Period] 1stperiod:
2nd period:
3rd period:

Vi

January 2012 to December 2016 (5 years)
January 2017 to December 2021 (5 years)
January 2022 to December 2026 (5 years)

has become a vital issue.  |undertaken in the

STEAM education.

In the second period, this unit advanced and strengthened the activities

significance of this field among the general public, especially young
generation (under high-school age) and their parents.
In the third period starting from January 2022, in addition to the past
activities, we are developing newer activities focusing on SDGs and

first period and spread awareness about the
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d d d as a | material; ten and
cobalt, indispensable in tool materials; rhenium, which is
used in nickel-based superalloys; and platinum group metals
found in automotive exhaust catalysts.
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Tokoro laboratory conducts research to achieve an energy-
efficient separation and concentration process that focuses
on solid/solid separation and concentration without melting
down the waste and ores. This process acts as a crucial “pre-
treatment” or mtermedlale treatment in the overall

llurgical or hyd | processes that produce
high-purity metals.

Optimization of Non-Ferrous
Metal Smelting Processes
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Kurokawa Laboratory aims to achieve processes that are
energy-efficient, environmentally sound, and cost-effective
by izing energy ption in production and
maximizing the recovery of target metals to reduce waste
generation.
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Development of Non-Ferrous
Metal Products and Next
Generation Education Through
Design Engineering
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Development of Environmentally
Sound Materials Processing Aimed
at Resource Recycling Based on
Solidification Engineering

MNon-ferrous metals are indispensable materials for
advanced devices and clean technologies. We are
committed to new initiatives that demonstrate the value of
non-ferrous metals to society at large through the design
and prototyping of products utilizing these metals. At the
same time, these projects serve as a platform for cultivating
new breed of design engineers who possess both technical
knowledge and a sense of aesthetics.

The primary objective of cur laboratory is to develop scientific
theory and high-temperature materials processing in the field of
metal and resource praduction based on solidification and erystal
growth In order to op the of scrap
metal as a circulati , we are proposing novel ial:
processing that contribute to the creation of a sustainable society,
developi re control that can withstand
refining through solidification
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impurities and metal-scrap
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Institute of Industrial Science, The University of Tokyo

ZREFT X £BFM1Z

v b )/ JX Metals Endowed Unit

43



44



RIALARE (.
BEICHEELEHD D12 20124F ~ 2025 F O EEIEIER

The following sections are an archive of previously
unpublished activities (2012-2025)

O

O
o)

O
o
oooo
amvaalll f@s @;%m i

I ERERBRIFHFLMIEF UX 2BF M 1= b )/IX Metals Endowed Unit 45



EERE
Activities Report

RERR 51 HEsRE]

Press Conference: Launch of Phase 1

Friday, January 13,2012
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On January 13, 2012, a press conference was held jointly

by the Institute of Industrial Science (IIS), The University of
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Tokyo, and JX Nippon Mining & Metals Corporation. After an
opening address by Prof. Toru H. Okabe, Project Professor,
a presentation was given by Prof. Takahiko Okura, Project
Professor, and Mr. Hiroshi Ono, General Manager of the
Technology Development Division of JX Nippon Mining
& Metals Corporation, on plans and expectations for the
activities of the Endowed Research Unit. The press conference
was attended by numerous media representatives, indicating
the high level of attention paid to the activities of the
Endowed Research Unit. The event concluded with a tour of
related research facilities. The 49th Rare Metal Workshop was

also held on the same day.
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Phase 1 Launch Events

Friday, January 13,2012
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The 49th Rare Metal Workshop
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On January 13, 2012, before the joint press conference
by the Institute of Industrial Science (lIS), The University of
Tokyo, and JX Nippon Mining & Metals Corporation, Mr.
Hiroshi Matsui, Vice President, JX Nippon Mining & Metals
Corporation, paid a courtesy visit to Prof. Tomonari Yashiro,
Director General, IIS. After the event, members of the press
were given a tour of related research facilities. The 49th Rare

Metal Workshop was also held on the same day.
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Lab Tour for UTokyo Undergraduate Students
Friday, November 19, 2021
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On November 19, 2021, a tour of Yagi Laboratory and
Pennington Laboratory at the Institute of Industrial Science
(11S), The University of Tokyo, was held. Nine students from
the Environmental Sciences Program in the Department
of Interdisciplinary Sciences, College of Arts and Sciences,
The University of Tokyo, participated in the tour as a part of
their Earth System Science Ill course. The students had the
opportunity to handle experimental battery equipment while
listening to explanations from Prof. Yagi. They also visited the
Pennington Laboratory and learned the importance of design
and collaborative research. This on-site learning experience,
which offers a perspective not possible through online

lectures, appeared to be very meaningful for the students.
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Roundtable Talk by JX Nippon Mining & Metals Senior Executives and Project Professors at the JX Metals Endowed Unit

Wednesday, December 1, 2021
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On December 1, 2021, a roundtable talk between JX Nippon
Mining & Metals senior executives and Project Professors of the
JX Metals Endowed Unit was held at the Roppongi Club of the
ENEOS Group. The plans for the unit were discussed. In addition

to the activities conducted in the first and second periods,
new activities focusing on SDGs and STEAM education will be

developed in the third period of the endowed unit.
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Plant Tour of Isohara and Hitachi Works of the JX Nippon Mining & Metals Corporation and Visit to Nippon Mining Museum

Wednesday, December 22, 2021

HETIHZRS
Tour of the Isohara Works

PR TIBR S
Tour of IsoharasWork

\/%%Pﬁ’(@ EEE
© ph@;m Qi

20218128228 (K. XEEBHETH - BIEXFAOR
FROVFEIN. BRAXRZELURRAED S5 6 RDH
RENBMLE L e, BETH CIIRLGERBEDOR/ Ny 21>
2= v BIUBECIREERENEHEMELTEE
TNTVET, BUEXRFACIRRETA7IVERENDEVE
HEESHONTVET, HHIF. BEIHICEWT 9=
PRNNYENDGZ—=Fy b A2ITL)Y (InP) DT —/\D
BEDHBERFLE LT, TSICAIEEMTIE. Bk
tLiDBEKALIEREER. SRTEDEIEER. FBERIBITMZ)F UL
A7 >EM (LIB) VT VILDOREFZRF L. THOEIE
EREFBMEBTRAGERRD GEINELT
FRHICE, 42D XERBABEREORAICEMLE L .
BIZSALDFREFELSEILE TOREE LB IR IE L fctt
SNFEERZL. SMILESHEHREDDHEAIICOVTH
HCEmLELT,

On December 22, 2021, six researchers from Waseda University
and the University of Tokyo attended a tour of Isohara and Hitachi
Works of the JX Nippon Mining & Metals Corporation. Isohara
and Hitachi Works mainly produce a wide variety of sputtering
targets and rolled copper foil, respectively. Hitachi Works also
addresses the recycling and environmental service business. The
participants toured the analytical facility and the manufacturing
floor of sputtering targets and indium phosphide (InP) wafers
at Isohara Works. After Hitachi Works, the participants also
toured the wastewater treatment facility of the Hitachi mine, the
manufacturing floor of rolled copper foil, the electrorefining plant,
and the lithium-ion battery (LIB) recycling facility.

The next day, four researchers visited the Nippon Mining
Museum. The participants learned about the history of the Hitachi
mine from its development to closure and its social impact on
the surrounding area, which enabled them to reconsider the

connection between mining activities and society.
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Tour and Workshop at the JX Nippon Mining & Metals Corporation Head Office

Thursday, December 23, 2021
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On December 23, 2021, a tour of the JX Nippon Mining & Metals
Corporation’s headquarters was held for the students of the
Department of Systems Innovation, Faculty of Engineering,
the University of Tokyo, which included a workshop for them.
The tour and workshop were held as part of the Department's
"Applied Project" seminar and were attended by 15 students,
as well as Professor Chiharu Tokoro (Project Professor of the JX
Metals Endowed Unit) and Associate Professor Yutaro Takaya,
the University of Tokyo. In the SQUARE LAB (showroom), the
students were briefed on the processes of securing materials
from mine development to the refining and manufacturing of
copper sputtering targets and rolled copper foil, which are the
company's main products. An exhibit was organized for the
students to experience the functionality of copper alloy materials.
In addition, a simulated experience of the Saganoseki Smelter &
Refinery operation site was provided using VR (virtual reality), and
the visitors were amazed at the degree of perfection achieved.
A workshop was held on “New product development utilizing
the antimicrobial properties of copper," in which the students

proposed various ideas. Finally, a tour of the office was conducted.
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RRAFFEHEDHRERFR
Lab Tour for UTokyo Undergraduate Students
Friday, December 24, 2021

/
£ = B2 Sl < S B PRIEERER
e o clialiieon) bosiEthegiesearch by Mr. Ken Shirahata

__Introd
|

1l

%ﬁ)%ﬁ(lﬂﬁ%%i BN
loneff Oguchi
TN Tt |

20215128248 (&) RRRFPEERIMZEFT KAORR
ZDRFRPVBEINE LI, RRAF HEFE ZHEEZFE
B BRRREFI-ADFEIRN. MERRBZNDESR
D—RELT. RERICBMLELT,

ROMRZE FEARE RA)IE K BLrFRiE 0l K
ek, BT RICETHARBNDITONE L e, FET
BIFEBOICHREBZBE. RAGBEBZRIENICITU. EHEE
BRRMEHTONE L, JOFBICKINE TOERD B
DLTWDT AT VEBERETRIRETEGWVWRZ TN
Bl ZEBICESTEERVEDTH LTI

On December 24, 2021, a tour of the Oguchi Laboratory at the
Institute of Industrial Science (IIS), The University of Tokyo, was
held. Nine students from the Environmental Sciences Program
in the Department of Interdisciplinary Sciences, College of Arts
and Sciences, The University of Tokyo, participated in the tour as
a part of their Earth System Science Ill course.

Mr. Yu Hasegawa, Project Researcher, and Mr. Ken Shirahata,
Doctoral Course Student, from Oguchi Laboratory, introduced
their research on Traffic Engineering to the students. The
students listened intently to the explanation and actively asked
various questions, leading to a lively exchange of opinions. As
face-to-face lectures have been reduced owing to COVID-19,
this on-site learning experience, which offers a perspective
not possible through online lectures, appeared to be very

meaningful for the students.
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Students from Yamagata Prefectural Yamagata East Senior High School Tour the Institute of Industrial Science,

The University of Tokyo
Tuesday, December 19, 2023
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On December 19, 2023, a tour of the Okabe Laboratory, Maki
Laboratory, Ashihara Laboratory, Central Workshop, and DLX
Design Lab at the Institute of Industrial Science (lIS), The
University of Tokyo, was held. Thirty-two students from Yamagata
Prefectural Yamagata East Senior High School, the alma mater
of Mr. Yuichiro Nakamura, Senior Executive Officer of JX Metals
Corporation, participated in the tour. The students interacted
with the experimental equipment and exhibits while receiving
explanations at each facility. It seemed to be meaningful for the

students to learn on-site.
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Tour and Workshop at the JX Metals Corporation Head Office

Thursday, December 21, 2023
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On December 21, 2023, a tour and workshop for students
of the Department of Systems Innovation, Faculty of
Engineering, The University of Tokyo, was held at the
headquarters of JX Metals Corporation. The tour and
workshop were held as part of the Department’s project
lecture and were attended by 10 students and Associate
Professor Yutaro Takaya (This lecture was also the
responsibility of Prof. Tokoro, the project professor of JX
Metals Endowed Unit). In the SQUARE LAB (showroom),
participants learned the process of making electrolytic
copper from ore and experienced the functionality of
copper alloy materials. The tour also included a virtual
reality (VR) tour of the Saganoseki Smelter & Refinery. This
was followed by a workshop on the theme of resource
recycling. In the workshop, the participants actively
discussed how a GEP (Green Enabling Partnership) could
be built around copper products, and students proposed

various ideas.
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Tour of the Central Workshop and DLX Design Lab for UTokyo Undergraduate Students

Friday, December 22, 2023
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On December 22, 2023, a tour of the Central Workshop
and DLX Design Lab at the Institute of Industrial Science (lIS),
The University of Tokyo, was held. Twenty-two students from
the Environmental Sciences Program in the Department of
Interdisciplinary Sciences, College of Arts and Sciences, the
University of Tokyo, participated in the tour as a part of their
Materials, Systems and Dynamics Il course. The students
were given explanations at each site and were exposed to a
variety of experimental equipment and exhibits. The on-site

learning experience was very meaningful for the students.
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Students from Yamagata Prefectural Yamagata East Senior High School Tour the Institute of Industrial Science,

The University of Tokyo
Tuesday, December 17, 2024
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On December 17, 2024, a tour of the Okabe Laboratory,
Yamakawa Laboratory, and the Central Workshop was held
at the Institute of Industrial Science (1IS), The University
of Tokyo. Twenty students from Yamagata Prefectural
Yamagata East Senior High School, the alma mater of Mr.
Yuichiro Nakamura, Senior Executive Officer of JX Advanced
Metals Corporation, participated in the tour. The students
interacted with the experimental equipment and exhibits
while receiving explanations at each facility. This on-site
learning experience appeared to be very meaningful for the

students.
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Special Joint Symposium:
Frontiers of Extraction and Recycling Technology for Precious Metals (The 13th Precious Metal Symposium)

Friday, January 9, 2026

FEI120EL 77 AR VTR
The 120th Rare Metal Workshop
@D Friday, March 13,2026

TRV TITATARIVT =023 vT CRERRL 7 A2IVER)
Reactive Metal Workshop 19 (RMW19)
Friday and Saturday, March 20 and 21, 2026

FRUIVIRIT1.2026
Titanium Symposium 2026
November 2026

XIVRIDL OXERBFMIZY MCLBREY VRITL)
JX Symposium (organized by the JX Metals Endowed Unit)
November 2026

FRIBR> >V RI T L
BERBORER - VYAV ILEIMORAHR (E14RELRBVK)
Special Joint Symposium:
Frontiers of Extraction and Recycling Technology for Precious Metals (The 14th Precious Metal Symposium)

@ January 2027

https://www.okabe.iis.u-tokyo.ac.jp/japanese/index_j.html
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Other Information
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