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Professor Tomoko Sugano Joined the Endowed Research Unit
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Visit of Project Professors to Seiichi Murayama, President & Representative Director,
and Executives of JX Nippon Mining & Metals Corporation
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Joint Press Conference by Institute of Industrial Science, The University of Tokyo and
JX Nippon Mining & Metals Corporation: Commencement of the Third Period
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Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 9th Precious Metal Symposium)
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Joint Meeting on STEAM Education by JX Nippon Mining & Metals, Yoshimoto Kogyo, PLIJ,
and Okabe Lab
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The 100th Rare Metal Workshop: Young Leaders in Non-Ferrous Field Talked about Their
Future Visions
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4th Workshop on Human Resource Development by STEAM Education
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Congratulatory Address by Prof. Okabe at the Symposium Commemorating the 1st
Anniversary of the Establishment of JX Nippon Research Institute for Technology & Strategy
and Opinion Exchange Meeting
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UTokyo-lIS Incubation Meeting 2022
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Educational Campaign on Non-ferrous Metal Smelting Fields at UTokyo Komaba Research
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2022
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Science class presented by JX Metals Endowed Unit at UTokyo Komaba Research Campus
Open House 2022
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Research Work Experiences in Non-ferrous Metals for Junior High School Students (2022)
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5th Workshop on Human Resource Development by STEAM Education

BK - ITUTIWIFERAERED X @BSEA 1At E RS
Graduate Students at the Department of Materials Engineering, The University of Tokyo
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The 101st Rare Metal Workshop: More than 250 People Attended Lectures on Post-COVID
Situations for Rare Metals
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Brief Overview

REHRERPIDEIE

Research Unit Brief

HROFHNEREICE, REZRELEDNSUT A7)z
L, BREZBRRIEIVEDNDHIET, RAGRAERDE
DIBELEICERSTVaFVRLDERETBRE. L7 A2V
EEHELY, R=ZAZVITDWTEI YAV EHETETE
N BOEICESTEELGRELLGOTCVET,
REMAREFICTIE. HEEMZHE - ERE . JFHEN—
AARIELT AR VICEAL CHT GRERFE T 10 IVE
izBR T 2LEblc. RRNEESBEVRRE - KiiEDER
Y ZNFOEEEGHLUTHEELTWVET,
BIHRICBIIB5ERMDEERZESICRBEEES 8. 201745
TEDSE2HDES =ML E LT, E28TIE. £ 18D
EEITIA. —RHER. FICZEPESREUT DEFERRE .
ADBFOBAD TR ESHERFHICHENLEL
feo

2022F 1 AN SE3BADEEN 2 A L E LT, E3EATIE E 18-
BLHADFENE ESICKBEE. #TlcSDGs P STEAMEEIC
hEANTCEESZRBELTVNET,

Recycling of valuable materials is essential for the sustainable
growth of a society. High-quality natural resources are being

depleted, and resource nationalism is rising in countries rich in

natural resources. Therefore, it is critical for Japan to promote the

recycling of both rare and base metals.

HEiE X eBMAat

Sponsor JX Nippon Mining & Metals Corporation

This research unit develops environmentally friendly recycling
processes based on smelting and refining technologies for
nonferrous metals. Furthermore, it aims to train young researchers @ JX %E **—té*i
and engineers in collaboration with industrial sectors in this field. - =

In order to expand the unit’s activities further after the past

five years in its first period, the second period began in January

2017. In the second period, this unit not only furthered the REME %18
Period 202F 18~2016F 12 B(5%)
1st period: Jan. 2012 to Dec. 2016 (5 years)

development of the activities undertaken in the first period, but

it also intensified activities to raise awareness of the importance

of this field to the general public, especially women and young B2
children (below high school age). 201718 ~20215F 128 (5 E)

. X X . 2nd period: Jan. 2017 to Dec. 2021 (5 years)
The third period began in January 2022. Currently, while further

developing the activities of the first and second periods, this unit B3H:

is developing new activities for SDGs and STEAM education. 202218~ 2026 5128 (5%)
3rd period: Jan. 2022 to Dec. 2026 (5 years)
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Brief Overview

A IN— QBN

Member & Research

AR fi 2% (fEEu%)

Prof. Toru H. Okabe

(Project Professor of this unit)
http://www.okabe.iis.u-tokyo.ac.jp

S ERMZRRT - BT

Director General, Institute of Industrial Science
(IIS), The University of Tokyo

4 ER SRR

MBI RIVF—A 77 L —a Vs
Toa— - Hig

Professor, Research Center for Sustainable
Material Energy Integration, Institute of Industrial
Science (I1S), The University of Tokyo
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AV IN— &HRTERBN

Member & Research

21 BFIE 8% (FE2UR)

Prof. Harumasa Kurokawa
(Project Professor of this unit)

https://www.iis.u-tokyo.ac.jp/ja/research/staff/

. harumasa-kurokawa/

FreRiL (¥ BERE
Advisor, Sumitomo Metal Mining Co., Ltd.
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HBEBERBRILEZSFIHE

TAZIVOFRY YA 7 LR ORF

Ry THBLT7 A2V EENLTRERABTSIEE. BARE
DREFETTHELERLF 1) 71 DERH S EHMED CEE/ZFEE C
ED

U= T BEMELTEEDEANRAENS T2, T8
MRELCTRDTTENTCERWEVIRATVETNIVN, )i
HeRlIFONaL ZUA BEEHARMMRICEENSBE
EEBAEICEEL. FREEMER YA 7IVRMOREEEToO TV
ESEH

Development of Efficient Recycling Technologies

for Rare Metals

Recycling of rare metals is very important for the conservation of
natural environment as well as for resource security. Our laboratory
is developing new environmentally sound processes to recycle rare
metals for which an increase in demand is expected, such as titanium,

tungsten, cobalt, rhenium, and platinum group metals.

EEHNHE7 O ROREL

iR, 88, EEEEDN—RAZIUITHIR, LT ARIVAZI, LT T —
A, BRBEECZEIChI2eRIE. BRAHROREBICHEARR]
RIzFMTHY, SHEFTETZOEEMHIELTOEELT,
—7. BREERIEELTETCV SIS, RETIEHBESEED
O OIHHILE - BRUER SOV VIVENERWERT
ZEFETOCADSR « FEHSRFEICEOTETCVET, £ETO
LRTHIFBEETIRILF—DRIME. BLUBHTRERARE
INTBTLICLDERMOREREREEC T EEEIRIVF— -
{ERBER - BIRANDTOCARF—LARIBIBTEERIELT
WK,

Developing Non-ferrous Metal Production Processes

In addition to the base metals such as copper, lead, and zinc, various
metals such as rare metals, rare earth metals, and precious metals are
indispensable for the development of modern society, and getting
more and more important in the future. However, the high grade
natural ore deposits are depleting, and therefore, it is becoming
crucial to improve and/or develop smelting and recycling processes
for the low-grade ore and secondary resources that have not been
economically rational to be used. By minimizing energy consumption of
the processes and maximizing recovery ratio of target metals to reduce
the amount of waste generation, the energy-efficient, environmentally-

sound, and low-cost process scheme need to be implemented.

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit
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Member & Research

Py 85 BUR (FHE8UR )

Prof. Chiharu Tokoro

(Project Professor of this unit)
http://www.tokoro.env.waseda.ac.jp
BREHEAZR BT F b #u%

Professor, Faculty of Science and Engineering,
Waseda University

RRAZAZERR TERAZER Bd%

Professor, Graduate School of Engineering,
The University of Tokyo
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Member & Research

B BT B (FEEER)

Prof. Tomoko Sugano

(Project Professor of this unit)

HRAF

HEFERARRRRT  BU%
EFHRAMERT BIARE

[RREBR PEZE R

FEL

Professor, Institute of Industrial Science (1IS),
Deputy Director General, Division of University
Corporate Relations (DUCR),

Director, Strategic Public Relations Planning
Office, The University of Tokyo

Patent Attorney
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Intellectual Property
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BEEMCHNELAZ (G L LTHRATS:-5H0
Bt IR DR F

SOEDEEYCHEIL AR, BICENHZEBERELT
FRTBDICIE. DEELOSVWTERD TEBRIFEALTLEL
RREC, BHEESBRASBENNERL CWARELNGYET, L3
ETClE. TERRITBEEIICIAEANY LR EEDE L THEE
T ATEICEO T AIRIVF—BDOSBEREE /Ot R EER T
N HEETOTCVEY, TOTOLRAG. SEPERITAanLT
SHEOEBAEEIZ/OLAD. EhiE FIHEE HBLNE [H
B (CBLE TN, RIZLBEEICHTEILMETOLRADR
KA PEEFREIEIEOTCVET,

Development of Separation and Concentration Technologies
to Utilize Waste and Refractory Ores as “Resource”

To utilize waste and refractory ores as valuable metal resource, target
element should be concentrated without avoiding element as much
as possible. In our laboratory, solid/solid separation and concentration
technologies without heating/dissolving the waste and refractory ores
are studied to achieve an energy-saving separation and concentration
process. This process is regarded as “pre-treatment” or “middle
treatment”; it is applied in advance metallurgical/hydrometallurgical
processes that produce high purity metal, and plays an important role

in determining the total efficiency for overall metal production.

MR EL OF-LMEZAEL. &YRVLEREA
BT A T 7 EARICREL VKol FWHEDERE A
FlBEVEY, RFTROMEIRS CAMOREZRD. HAaFREDf
DOHHREDENAZEZE Y, KTy —/bic. FLULMHA]
DiFEEHMHLE T, MNIEIFZL<D TAl 227 Fifcx T
ZEHHL, FLL 5] 28, JIRVKRHARZREET,

« Sl E AR R T B I DHRHRE

- MM EZ LI U ES SIS

« HIEVEZ 7 | LI RRIDSZD T A~

* BRI B DA EIRGE

- AP DRZZEOTAZE - BAiFEDEM

Development of a better future society by creating new
value from intellectual property (IP)

IP is the key to implementing technologies and ideas into society. We
take the perspective of IP in advanced research and consider how to
protect IP for social implementation. We create new opportunities for
collaborative creation based on IP. IP connects many people, builds new
knowledge, creates new places, and develops a better future society.

« Protection of IP for social implementation of advanced technologies

» Industry-academia collaboration based on IP

+ Designing a place for collaborative creation with IP as the core

« Protection of IP in the field of collaborative creation

+ Fostering researchers and engineers with an IP perspective
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KA [Erk 586N (4FESEET )
Dr. Takanari Ouchi
(Project Lecturer of this unit)

https://www.iis.u-tokyo.ac.jp/ja/research/staff/
takanari-ouchi/

4 ERTEAZERT - SEAT

Lecturer, Institute of Industrial Science (IIS), The
University of Tokyo

A ER TR SRR

B IRV =TI L —a V%
L z— - EEm

Lecturer, Research Center for Sustainable Material
Energy Integration, Institute of Industrial Science
(I1S), The University of Tokyo
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Highly efficient metal production and recycling processes

Ouchi Laboratory is engaged in research and development of new
smelting and recycling processes for nonferrous metals and aims to
achieve “highly efficient use of energy and resource recycling" We will
contribute to the development of advanced technologies by efficiently
converting energy into metal, and to the realization of a sustainable

society by developing innovative resource recycling processes.
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HR— b AN — QBFZEHEN
Support Member & Research

Rt R #iR

Prof. Takashi Nakamura
http://www.recycle-ken.or.jp

EERMERR > =7 %8

Senior Collaborator, IIS

HitAF BEHE

Professor Emeritus, Tohoku University
NEFEEN BERU YAV IV GRS
ftt>o2—tr2—FK

Director, Fukuoka Research Commercialization
Center for Recycling Systems

Base Metals and Minor Metals recovered from

Primary and Secondary Resources in
Cu,Au,Ag,PGM.
Ni,Co,Cd,As,Se, Te

Non-Ferrous Industry
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@ Fly ash AN
i, Lead
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lead
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More than 20 metals can be recovered except RE,W,Mo,Mn,Cr,Nb,Ta and Li

dust

HR— AN~ &FRZEAEN
Support Member & Research

A 58 #3%

Prof. Masafumi Maeda
https://www.kuas.ac.jp/edu-research/profile/
masafumi-maeda

RIRAF LEHE

Professor Emeritus, The University of Tokyo
RETIRRIE AT 2R

President, Kyoto University of Advanced Science

| Smelting, Refining |<—‘

Materials
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- Precious metals

- Rare metals

- High-purity metals
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Material processing for
- Recycling of
valuable metals
- Treatment of
hazardous byproducts
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FILLOERY YA 7 ~DEYHA

[ ATL8iK ~ Reserve to Stock ~ |

ez YA 0)VDEELT TATIHRR EWSEZAERIBLTLD
9, FEOEHILLFARIE. RESEEDEHHE CIENSEDET
ZED "TeAERY" (WWETEY) HMToNTEY. B8 Cldd
VEH A, TATHEER] (& BHSELAESTENICHR O TWISEER
26D THY. FEIITVTAVIVHAEFRIEVEDTH>TH. —
Emhi EOBREBEEGEDZ—EM/FTICENL. FERICHF
TEWHEZRACL., SLERRRES L TR I2ED T,

Metal Recycling Based on the New Concept of
“Artificial Deposit”

The new concept of "artificial deposit" is proposed. An urban mine has
been developed solely on the basis of economic rationality. The waste,
which contains valuable metals that are currently non-recyclable, are

reserved as artificial deposits in the proposed system.

EREE7 DL ROREL L BEERDOY YA 7L
BADEETCHREEN TV 2RI . #1. @i, L777—X-
EERBETCEZRICEVEY, EREEMFIBL. EBEEICSS
HHBIXIVF—ZRINCTBlcé. BHFTOLADBRENHET
9., oo BEEMDSBEMIIEENTSHDTOLARBEES. B
IR T 2B EMEDBEIEAMEESFEL O TVE T,
AHARECTIE. BRICBII2EBEETOCRICEHET 25 VE
DDA T DMEEITOCVE Y, Tfe. (EFRNFEN
BRBDBRRO ORISR ZTHEL. BIF 7O ADRRLHIR T
AEADREZITOCVEY,

Optimizing Metal Production Processes and
Developing Recycling Methods for Valuable Metals

Energy-efficient processes for the production of metals, including
copper, lead, zing, rare earth and precious metals, are required, along
with processes for recovering valuable metals from waste and the
treatment of hazardous byproducts.

In our laboratory, thermodynamic properties of alloys and oxides
associated with high-temperature metal production processes are
investigated. By focusing on chemical thermodynamics and material

transfer, improvements in the production processes are being realized.


https://www.kuas.ac.jp/edu-research/profile/masafumi-maeda

YR—b A I\— &EFZEREN
Support Member & Research

KHHE = #i%
Prof. Shuji Owada

http://www.owada.env.waseda.ac.jp

RREEASF BT ik B%

Professor, Faculty of Science and Engineering,
Waseda University

AAFMRFEERE

Cooperation member of the Science Council of Japan
REERIFREE

Director of the Resources Processing Society of Japan
BBEUY(V)VaE L HERRES
Representative Director of the Japan Foundation for
Advanced Auto Recycling
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HR— b A N— &FAZEAEN
Support Member & Research

LE fhTh %

Prof. Katsunori Yamaguchi
http://www.env.waseda.ac.jp/laboratory
A ERANRRZER U Y —F 7z A—
Research Fellow, IIS

RREEAS BT H il %

Professor, Faculty of Science and
Engineering, Waseda University

EFKRE REHE

Professor Emeritus, Iwate University
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Development of Efficient Recycling Technologies
for Rare Metals

As valuable and useless components are mixed in natural and artificial
(waste) resources, it is necessary to recover the former elements and
reject or appropriately treat the latter ones. Key technology of solid-
solid separation, in other words “SOFT SEPARATION,” should be applied
with high efficiency and high reliability. In order to achieve the above
separation, the following two kinds of technological development
are essential: 1) Smart Comminution to achieve high liberation of
componential elements, and 2) Smart Separation of compositional

elements with high energy efficiency.

FERBERICH 1T B L 7 X ZIVENNERAT
BARDEZEITRLZEDNTERVLL 7 AZVDENRIT, N—R A2/
EMHEN DR - 38 - EINGEDIFRSRBOBBEMOISAIN TV
9, FIRIE 1 TFROBSFREITE - 2R 87 - 8 - TR - A
IO AV TSFF - AV TL NI T EARR T
VFEY - TIVIVIRE. LT7ARIVEEE 2 0 EE DRGSR
HEUENTUVRHILBYE T,

YHEETIE R/ O AZRAVHLLESBERER. £BRIZY
TR, REYIIEGZEHREEEICERLEMERETOTLE
ER

Integrating Mineral Processing and Extractive Metallurgy
for Advanced Resource Recovery

In non-ferrous smelting process, the common metals of copper, lead,
zinc and rare metals are produced from secondary materials such
as scrap metals, alloys, and residues. The number of valuable metals
that resulting from the refining process are counted to be more than
20 elements, and these are used as raw materials for a wide range of
application in various fields. We suggest a new and efficient recovery

process of critical metals in non-ferrous extractive metallurgy.

9
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Prof. Atsushi Shibayama
http://www.gipc.akita-u.ac.jp/~shigenshori-lab

EERATIAZER U —F 70—

Research Fellow, IIS

MEKRE EFERFMITR HiE

Professor, Graduate School of International Resource
Sciences, Akita University
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Prof. Kazuki Morita
http://wood3.t.u-tokyo.ac.jp
A ERATI SRR BAZRIE Y
Research Affiliate, IIS
RRAF TFERMZEER &z

Professor, School of Engineering,
The University of Tokyo
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HREESUICRETFIHRGEDREENER (VY1 7IVER) HhS
DeBEINEMORFEZITOTVET,

Integrating Mineral Processing and Extractive Metallurgy
for Advanced Resource Recovery

Long-term mining activities lead to the depletion of high-grade
deposits and increase in the impurities of the deposits. The
development of innovative and advanced technologies for the recovery
of metals from the depleted natural resources and discarded electrical
and electronic equipment is the key challenge encountered in recent
years, to satisfy the global demand for metals.

In our laboratory, more efficient and environmentally benign mineral
processing and extractive metallurgical processes are developed for the
recovery of valuable metals from low-grade ores, tailings, and municipal

solid waste.
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Process Development for Sustainable Society

Our laboratory aims to contribute to the construction of a sustainable
society through the development of advanced recycling processes for
basic materials such as steel and semiconductor silicon. Specifically, we
are conducting physical chemistry research at high temperatures, with
a focus on thermodynamic research and high-temperature physical
properties measurements related to refining and recycling processes
for steels and solar cell silicon. In addition, we are working on a wide
range of initiatives to reduce the environmental impact of materials
manufacturing, including the creation of high value-added by-products

and industrial waste.
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Establish a comprehensive methodology of life cycle analysis to
compere sustainability among use of base materials

B0 ICFFE

Our research laboratory mainly focuses on establishing the evaluation
models of quantitative analysis for sustainable use of base materials
such as Fe, Al, Cu, Mg, Zn and Ni. from the transdisciplinary perspectives
of materials science, industrial ecology, economy and society In order to
finding the optimized way of base materials we estimate environmental
impact of materials on society by Dynamic Material Flow Analysis,
stock accounting and life cycle analysis, since it has become of great
importance to achieve the sustainable use of natural resources and
recyclability of materials is essential for reducing not only materials but

energy consumption and waste management
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STEAM: Science, Technology, Engineering, Art and Mathematics

Outreach and STEAM for the Next Generation

International competition is intensifying, due to globalization. Therefore,
it is becoming important to secure excellent human resources to support
major industries, including non-ferrous industries. However, in Japan, the
percentage of students going on to science and engineering fields is small.
This, coupled with the declining birthrate, could result in a shortage of
human resources in the field of science and engineering in the future. This
is of great concern.

To increase the number of next-generation human resources in the field
of science and engineering, we will expand STEAM education for students
at the level of elementary and secondary education. We will also actively
convey the appeal of engineering and cutting-edge technologies to
students in these age ranges. There is a demand for new approaches to
stimulate the interests and creativity of students. We are creating a new
model of educational activities and outreach activities to train researchers
and engineers in the next generation through industry-academia
collaboration.

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit
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Professor Tomoko Sugano Joined the Endowed Research Unit
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After joining the Japan Patent Office (JPO), she was engaged in patent examination and appeal
examination in a wide range of technical fields, including semiconductor processes and devices, food,
microorganisms, and cosmetics. In 2021, she was appointed as a director of the division of alloys and
chemical batteries like lithium-ion batteries and fuel batteries. Until she left the JPO in 2021, she was
the first Director of the Public Relations Office at the JPO, where she established a new public relations
strategy and system. She also served as the Director of Patent Strategy Planning, where she tried to
enlighten major corporate executives on the importance of intellectual property management. Currently,
she is the Deputy Director General of the division of University Corporate Relations in the University of
Tokyo and oversees the University of Tokyo's industry-university collaboration activities. She is a licensed

patent attorney.
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Development of a better future society
by creating new value from intellectual property(IP)

Intellectual property (IP) is the key to implementing technologies
and ideas into society. We take the perspective of intellectual
property (IP) in the site of advanced research and consider how
to protect intellectual property (IP) for social implementation.
We create new opportunities for collaborative creation based on
intellectual property (IP). Intellectual property (IP) connects
many people, creates new knowledge, creates new places, and
develop a better future society.

+ Protection of IP for
social implementation of
advanced technologies

Industry-Academia
Collaboration and
Intellectual Property
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Exploiat
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Creation’ Protection
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- ol

- Industry-academia
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- Designing a place for
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with IP as the core
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- Fostering researchers
and engineers with an IP
perspective
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On Saturday, January 1, 2022, Professor Tomoko Sugano joined
the Endowed Research Unit. Intellectual property (IP) is the
key to implementing technologies and ideas into society. We
take the perspective of IP in advanced research and consider
how to protect IP for social implementation. We create new
opportunities for collaborative creation based on IP. IP connects
many “people,” builds new “knowledge,” creates new “places,”and

develops a better future society.

RS BERBRLFFAMIEI X £BFLI=v b )/IX Metals Endowed Unit
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Visit of Project Professors to Seiichi Murayama, President & Representative Director, and Executives of JX Nippon Mining
& Metals Corporation

b Difector,
Deputy, Clhigf Executivel@fficer,
JX Nippon Mining &Metals
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Mr.Mlitaka Yasuda,

% Director,

Senior Exe@litive Officer,
JX Nippon Mining & Mefals
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f eshi'Suwabe,
Executive Officer,:
JX Nippon Mining & Metals

2022F 1868 (K). XEBSMI1Z v bOEEHIESH,  OnJanuary 6, 2022, project professors of the JX Metals Endowed
IXERMEEHOML H— HESIUBHMAHMLE LI,  Unit visited Mr. Seiichi Murayama, President & Representative
E3HOFEE. TOHICIIEHEEICETZERDEINEL  Director, and executives of JX Nippon Mining & Metals
feo Corporation. Discussions were held on the activities of the third

period and the long-term outlook.
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Joint Press Conference by Institute of Industrial Science, The University of Tokyo and JX Nippon Mining & Metals

Corporation: Commencement of the Third Period
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FI3HTIE. B1H-FE2HOFERIE TSICREBIESEHIT,
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ETY,

AiLE2RIE. COVID-19RBREFFHDIz6. 270 AINARIRE
BAUNY YA VR—IVICEEBANE R, REBHRESLT
—EBRRZ Y T DIHDI0LIZEICHIREL. ERDIEFIF Zoom
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EJOY®

SROKRFIFRELEIEAIRE T,
YouTube (https://www.youtube.com/watch?v=fWkBSzNkwfA)

HBEBERBRILEZSFIHE

On January 7, 2022, a joint press conference by the Institute
of Industrial Science (lIS), the University of Tokyo, and the JX
Nippon Mining & Metals Corporation for the commencement of
the third period of the JX Metals Endowed Unit was held.

In the third period, in addition to further developing the
activities of the first and second periods, we plan to focus on
various activities including contribution to the SDGs, support for
STEAM education, and recurrent education for adults inside and
outside the non-ferrous industry.

To prevent COVID-19 infection, this press conference was held
in a hybrid format, with the audience limited to approximately
30 members of the press and some staff in the convention hall
that can accommodate 270 people, and the conference was live-

streamed via Zoom and YouTube.

The symposium is available on
YouTube (https://www.youtube.com/watch?v=fWkBSzNkwfA).

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit
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Special Joint Symposium:
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Frontier of Extraction and Recycling Technology for Precious Metals (The 9th Precious Metal Symposium)
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Live stream on YouTube
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On January 7, 2022, a special joint symposium, named “Frontier
of Extraction and Recycling Technology for Precious Metals (The
9th Precious Metal Symposium),” was collaboratively held at
the Institute of Industrial Science (IIS), the University of Tokyo,
by the JX Metals Endowed Unit, Integrated Research Center for
Sustainable Energy and Materials (IRCSEM), and the Rare Metal
Workshop (Organizer: Prof. Toru H. Okabe).

Professor Toru H. Okabe, Project Professor and Director General
of 1IS, delivered the opening remarks, followed by five lectures
on the current situation and prospects regarding the smelting
and recycling of precious metals. The moderator roles were
given to Prof. Harumasa Kurokawa, Project Professor, and Dr.
Takanari Ouchi, Project Lecturer. The closing remarks at the
end of the symposium were delivered by Prof. Chiharu Tokoro,
Project Professor.

To prevent COVID-19 infection, this symposium was held in
a hybrid format, with the audience limited to approximately
30 people in the convention hall that can accommodate 270
people, and the lectures were broadcast through Zoom and
YouTube. Approximately 500 people, mostly from fields related
to non-ferrous and precious metals, gathered and participated

online in this informational and joyful occasion.
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Joint Meeting on STEAM Education by JX Nippon Mining & Metals, Yoshimoto Kogyo, PLIJ, and Okabe Lab
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B SBERBERLFEEF(IAZREF UX £BEFF1= v )/ JX Metals Endowed Unit

On January 18, 2022, a joint meeting on STEAM education was
held by JX Nippon Mining & Metals Corporation, Yoshimoto
Kogyo Holdings Co., Ltd., the Platform for Learning Innovation
Japan (PLlJ), and Okabe Lab at the JX Nippon Mining & Metals
headquarters. There was a lively exchange of opinions on plans
to get to junior and senior high school students interested
in the usefulness of nonferrous metals and the importance
recycling these as well as contents that enable STEAM
education to contribute to ESG and SDGs. The participants also
experienced the introduction of projects that utilize cutting-
edge technology, such as a tour of the SQUARE LAB in the JX
Nippon Mining & Metals headquarters and a plant tour using VR
and discussed their application to STEAM education.
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The 100th Rare Metal Workshop: Young Leaders in Non-Ferrous Field Talked about Their Future Visions
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On March 11, 2022, “The 100th Rare Metal Workshop” was held
at the Institute of Industrial Science (IIS), the University of Tokyo.
It was hosted by the Rare Metal Workshop (Organizer: Prof. Toru
H. Okabe). The JX Metals Endowed Unit participated as one of
the co-sponsors.

The workshop was held as the 100th anniversary symposium,
and was facilitated by Prof. Chiharu Tokoro, Project Professor.
Dr. Ryohei Yagi, Umicore, Dr. Takanari Ouchi, Project Lecturer,
Dr. Jungshin Kang, Korea Institute of Geoscience and Mineral
Resources (KIGAM), Prof. Yu-ki Taninouchi, Kyushu University,
Prof. Osamu Takeda, Tohoku University, and Prof. Toru H. Okabe,
Project Professor, delivered lectures on the future of research
and education (human resource development) in the non-
ferrous field.

Subsequently, a discussion was held with the lecturers above
along with Prof. Harumasa Kurokawa, Project Professor, and
Prof. Takashi Nakamura, Senior collaborator (former Project
Professor until March 2020). To prevent COVID-19 infection, this
symposium was held in a hybrid format, where the audience
gathered in the convention hall was limited to approximately
30 people, and the lectures were broadcast via Zoom and
YouTube. Approximately 300 people, mostly from fields related
to non-ferrous metals, gathered and participated online in this

informational and joyful occasion.
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4th Workshop on Human Resource Development by STEAM Education

Wednesday, March 30, 2022

AR

EAM AMBRARENDCEA

F—%

SR3ED AM

(A =]
SR 1
SRRAR LR R

7HE /\BA
I =SES
IFEE AO10005

~ITIVE— T B~

b1 || ==l

BNV FTEMFAST AR TR LS 1 o b b
FHEFRDFrITHRE ~FREUIEDERS - 78~ |

EH
REAE FoundX T Lo4—

[IRTHOADRHD 7 LT =y THE]

& RRET
R ZFEREER

IRADSERUIEPERBICHBLRIN & DE

B EX
RRAFME

Society 5.0 DERICEIFIZHE - AHMBKI

BRRZ#\307

20225
3A308(xK)

136 ~15K
7251 R

SHAHEQR I—B.
FEIFLLTFOURL 15
ZoomITEF—BBELT
BHALAHLTZT N,

https://bit.ly/3BZ2iXS

FE | —BHEAEAZUOA/R=U3 TSI TH—A

%7 RRAFLEERNTHZA

202238308 (K). FAEISTEAM AMBERFEEDH
ZoomTEF—EBWAVSA VR THRESNE L.
M B SFEEIRIE. AR —4—ELT. e, &£E
RZRPIORRE LT AARRORRETEHKOHE LT
EELFIZVME BUDA/R—=23>7 - TovbT+—L4
(PLI) &EHELT. STEAMEE AR IZLS. ZELFGES
EToTVEY,

FHEBERBERLEZFIAELF X 2BFMI =Y & )/IX Metals Endowed Unit 19

On March 30, 2022, the 4th Workshop on Human Resource
Development by STEAM Education was held online via a Zoom
webinar. Professor Toru H. Okabe, Project Professor, moderated
the meeting as the leader of this workshop and as the Director
General of the Institute of Industrial Science (IIS). The Endowed
Research Unit is currently conducting a variety of activities
including STEAM education in cooperation with the Platform for

Learning Innovation Japan (PLLJ).
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Congratulatory Address by Prof. Okabe at the Symposium Commemorating the 1st Anniversary of the Establishment of
JX Nippon Research Institute for Technology & Strategy and Opinion Exchange Meeting

Tuesday, June 7, 2022

&R i c
i Csong,rratulath'y iadd}ess by

H. Olfabe, Project Profes-sgr

O Smemnn o o
Wi\ rme
S A BB BT EE
4. Prof. Chiharu, Tekoro, Project'Professor,

MrY¥AkitoTani,

Presidentfof JX N,ip"gon Researchilnstitute
- forlechnology-&aStiategy
"and'Prof. Tomoko Sugano;Rroject Professer

SfFohoku University,

ye, QFSenior collaborator, IS,

St W@Mmﬂ.\@ﬁity of Tokyo
(FeymerRroject Professor)

X & BHBERHA a1t

A A RREUFEREE &

| 7 R M SR

\f / Mr. Akito Tani,_

j President of JX Nippon Research Institute
: L) 3 for Technology & Strategy:
"‘ ‘an_d _F*)f.‘Toru H=Okabe, Project Professor

2022F6H78 (). XeBEBEMMAHEDRII1AE
FRRVVRIVLDA =TS TLRAT—I2T— 1} BD
BMICTREINE L, IEESBEXDOBREN EFXEDL
SEHEMLE LT, AFEMIZ VD56, MES # FHER
. 2| BIE FHEE%. Fr T8 SR, B 57 5F
iR, KA BB SHEEALBSmLE L

A BA ARIEREROKREITIREY., X BEBEIA
REHDTINETDLSHTDOVWTDRBN DI ITONE LT, #
D&, REHSOBRENMTONE LTz, WSS FHEHBRIL.
REAFEEZMARAOPARELTCEEL, B BX R
RAEREDSOWBEEARTIHELEIC. BRVDEER
BMRE LTz,

RORTRIE. BERBERHNMTON. SEBOARIZVID
FEVAICOVWTERGTEGRIRDEINE LT

On June 7, 2022, a symposium was held in the Akebono Room
on the first floor of the Okura Prestige Tower to celebrate the
first anniversary of the establishment of the JX Nippon Research
Institute for Technology & Strategy Co., Ltd. A large number of
people related to the nonferrous metals industry attended from
the industry, academia, and government. From the Endowed
Unit, Prof. Toru H. Okabe, Prof. Harumasa Kurokawa, Prof. Chiharu
Tokoro, Prof. Tomoko Sugano, and Lecturer Takanari Ouchi
participated in the symposium.

Mr. Akito Tani, President of JX Nippon Research Institute for
Technology & Strategy, gave an opening speech, followed by an
introduction to the history of JX Nippon Research Institute for
Technology & Strategy. This was followed by greetings from the
guests of honor. Prof. Okabe, as Director General of the Institute
of Industrial Science (lIS), the University of Tokyo, read the
congratulatory message from Prof. Teruo Fujii, President of the
University of Tokyo, and he also expressed his congratulations.
After the meeting, an exchange of opinions was held, during
which there was a lively discussion on the future of this unit.
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UTokyo-IIS Incubation Meeting 2022
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On June 9, 2022, the UTokyo-IIS Incubation Meeting 2022 was
held. This event was planned to promote commercialization
for research activities at the Institute of Industrial Science (IIS)
by introducing the activities to the professionals and front
managers or higher from various industries.

Professor Toru H. Okabe, Project Professor, explained about rare
metals to 16 visitors, mainly executives from various industries.
He discussed the challenges and the future vision in the non-
ferrous metallurgical field while allowing the visitors to touch

various rare metals and their ores and scraps.

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit

21



22

EERE
Activities Report

RARENZ Y —FF v /NARF 2022 FBEBEHRDFOKHE (HERAEE

Educational Campaign on Non-ferrous Metal Smelting Fields at UTokyo Komaba Research Campus Open House 2022

(Okabe Lab)
Friday - Saturday, June 10 - June 11, 2022
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For two days from June 10 to June 11, 2022, the UTokyo
Komaba Campus Research Open House 2022 took place and
Okabe Lab exhibited natural ores of rare metals and their
industrial products and scraps. Graduate students explained
the importance of non-ferrous metal industries to the visitors,
who were very interested in knowing how competitive Japan’s
recycling technology is in the global marketplace. Many junior
and senior high school students interacted with the graduate

students about their future job expectations.
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Tour of Ouchi Lab at UTokyo Komaba Research Campus Open House 2022
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For two days from June 10 to June 11, 2022, the UTokyo Komaba
Campus Research Open House 2022 took place and Ouchi
Laboratory presented an exhibit on the smelting and recycling
of nonferrous 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.
Visitors were interested in the electroless plating reaction, in

which a film is deposited with the generation of bubbles.
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JX Metals Endowed Unit Booth Exhibition at UTokyo Komaba Research Campus Open House 2022
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For two days from June 10 to June 11, 2022, the UTokyo Komaba
Research Campus Open House 2022 was held, and the JX Metals
Endowed Unit and JX Nippon Mining & Metals Corporation
jointly exhibited a booth with the Office for the Next Generation
(ONG) and offered visitors hands-on experiences. Visitors were
excited to see Coppy, a mascot of JX Nippon Mining & Metals
Corporation.

The exhibitors clearly explained the characteristics of copper
by conducting an experiment about the metal’s high thermal
conductivity. Visitors were captivated by the experiments. Over
the two days, more than 200 visitors, mostly school students,

visited the booth, and it became a very lively event.
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Science class presented by JX Metals Endowed Unit at UTokyo Komaba Research Campus Open House 2022

Saturday, June 11, 2022
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On June 11, 2022, the science class was held by JX Metals
Endowed Research Unit, JX Nippon Mining & Metals Corporation,
and Office for Next Generation (ONG) in the UTokyo Komaba
Research Campus Open House on 2022. More than 20 junior
high school students participated. After explanation about
characteristics of copper, students conducted copper refining
experiments. Copper ions were extracted with organic solvent
from copper aqueous solution containing impurities. The solvent
was stripped with 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 actual industry refining process (SX/EW) and

learned the characteristics of copper while having fun.

25



26

EERE
Activities Report

FREAE LT L B IR S B IC DL COFRZEIAER (2022)

Research Work Experiences in Non-ferrous Metals for Junior High School Students (2022)
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For three days from June 29 to July 1, 2022, six students from
the Musashino 3rd Junior High School visited Okabe Lab at the
Institute of Industrial Science (lIS), 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 exchanged their opinions enthusiastically.
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5th Workshop on Human Resource Development by STEAM Education
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On July 1, 2022, the 5th Workshop on Human Resource
Development by STEAM Education was held online via a Zoom
webinar. 390 people participated in the workshop. Professor
Toru H. Okabe, Project Professor, moderated the meeting as
the leader of this workshop and as the Director General of
the Institute of Industrial Science (IIS). The Endowed Research
Unit is currently conducting a variety of activities including
STEAM education in cooperation with the Platform for Learning

Innovation Japan (PLLJ).
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Graduate Students at the Department of Materials Engineering, The University of Tokyo Visited the JX Nippon Mining &

Metals Corporation Headquarters

Friday, July 15,2022
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On July 15, 2022, 32 graduate students from the Department
of Materials Engineering, Graduate School of Engineering,
the University of Tokyo, and 11 faculties from the Institute
of Industrial Science (lIS), the University of Tokyo, visited the
JX Nippon Mining & Metals Corporation headquarters. After
watching an introductory video about the JX Metals’ business,
the participants were given an introduction to projects that
utilize cutting-edge technology, such as a tour of the SQUARE
LAB and a plant tour using VR. Furthermore, a workshop
was held on the theme “Future Utilizing Next Generation
Communication Technologies and Sensors.” There was a
lively exchange of opinions between the employees and the
participants after the tour. It was a great opportunity for the
participants to learn about the importance of non-ferrous
metals and recycling.
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On July 29, 2022, “The 101st Rare Metal Workshop” 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). The JX Metals Endowed Unit participated as one
of the co-sponsors.

Lectures on rare metal resources in the post-COVID era were
delivered by Prof. Yasushi Watanabe, Department of Earth
Resource Science, Graduate School of International Resource
Sciences, Akita University, Prof. Toru H. Okabe, and Dr. Daisuke
Araoka, National Institute of Advanced Industrial Science and
Technology (AIST).

In the Q&A session, numerous experts discussed about rare
metal resources in the post-COVID era. The workshop was live-
streamed via Zoom and YouTube. The relatively small gathering
of people in the convention hall was supplemented by over 250
people from industry, academia, government, and the media,

who attended remotely.
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High School Students from Schools Affiliated to Waseda University Visited Tokoro Lab

Monday, August 8, 2022
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On August 8, 2022, ten high school students (five 1st year
students, one 2nd year student, and four 3rd year students)
from schools affiliated to Waseda University, visited Tokoro Lab
for a lab tour and experiment experience. The experiments
included a simulation of acid mine drainage (AMD) 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. The high school students were already interested in
environmental problems, but their interest was further increased
by actually performing the experiments. At the end of the event,
a round-table session was held, and students from the lab gave
advice to the high school students, based on their previous
experience. The topic of "What should | do while | am a high
school student?" was particularly heated, and one of the lab
members said: "Studying is important, but | made friends who |
still keep in touch now with through club activities. High school
is the best time to build strong relationships.” This opinion

resonated with the high school students.
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On August 9, 2022, an experimental science classroom for
elementary and middle school students was held by the Faculty
of Science and Engineering, Waseda University, for the 33rd time.
The theme of the event was "Let's Make a Twinkling Plated Star!"
Third and fourth grade elementary school students participated
in an experiment involving the plating of a star-shaped brass
plate keychain with copper and nickel. The event was designed
to be fun and interesting for the children, engaging them by
looking at familiar plated products as samples, and by having
them learn the difference in color shown at the two stages
of plating. After the experiment, a quiz about metal plating
was held with Coppy. At the end of the class, the participants
received plated key chains as gifts, making it a very fulfilling

science experiment class.
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Prof. Okabe Exchanged Various Views on STEAM Education with the Principals of Metropolitan Senior High School

Wednesday, August 17, 2022
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On Wednesday, August 17, 2022, Prof. Toru H. Okabe, Project
Professor, exchanged various views on the state of STEAM
education with the principals of metropolitan senior high school
at the principal's reception room at the Kunitachi metropolitan
senior high school. Prof. Okabe gave a lecture titled "STEAM
Education and University People" and exchanged opinions on
the current status of and issues around high school education
from the university's perspective, and what is required of high

school education in the future.
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The 102nd Rare Metal Workshop: More than 150 People Attended Lectures on Development of Rare Metal Resources
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On September 9, 2022, “The 102nd Rare Metal Workshop” 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). The JX Metals Endowed Unit
participated as one of the co-sponsors.

Lectures on the issues and future prospects facing the
development of rare metal resources were delivered by Dr.
Kenzo Sanematsu, National Institute of Advanced Industrial
Science and Technology (AIST), Prof. Toru H. Okabe, and
Associate Professor Takuya Echigo, Department of Earth
Resource Science, Graduate School of International Resource
Sciences, Akita University.

In the Q&A session, numerous experts exchanged their views
on the topic. The workshop was live-streamed via Zoom
and YouTube. The relatively small gathering of people in the
convention hall was supplemented by over 150 people from
industry, academia, government, and the media, who attended

remotely.
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JX Nippon Mining & Metals Corporation Receives the 2022 Shokumon Award from The University of Tokyo

Tuesday, September 27, 2022
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On September 27, 2022, the 2022 Shokumon Award was
presented to JX Nippon Mining & Metals Corporation, and an
award ceremony was held at the Ito Hall of Ito International
Research Center. The award recognizes and thanks individuals,
corporations, and organizations that have made a major
contribution to the growth of the University of Tokyo, either
through private donations, voluntary work and support, or
the establishment of endowed courses and units. In 2022, a
total of six awards were given to individuals, corporations, or
organizations, including JX Nippon Mining & Metals Corporation.
JX Nippon Mining & Metals Corporation, through the Endowed
Unit, has made outstanding contributions to creating a center
for research, exchange, and education that attracts outstanding
human resources and advanced information from all over the

world.

The award ceremony can be viewed at the following website:
https://www.u-tokyo.ac.jp/focus/ja/articles/z0801_00008.html

(continued on next page)
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JX Nippon Mining & Metals Corporation Receives the 2022 Shokumon Award from The University of Tokyo

Tuesday, September 27, 2022
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(Continued from previous page)

The ceremony included a report on the selection process,
the presentation of certificates, remarks by the President,
and remarks by the award recipients. This was followed by a
reception at which the award recipients and those involved with
the awards met with members of the University of Tokyo.

After the ceremony, an exchange of opinions took place
between the member of JX Nippon Mining & Metals
Corporation, including Mr. Seiichi Murayama, President &
Representative Director, and the executives, and the members of
the Endowed Unit. They discussed the role of the Endowed Unit

and guidelines for future activities.
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6th Workshop on Human Resource Development by STEAM Education
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On September 28, 2022, the 6th Workshop on Human Resource
Development by STEAM Education was held online via a Zoom
webinar. Professor Toru H. Okabe, Project Professor, moderated
the meeting as the leader of this workshop and as the Director
General of the Institute of Industrial Science (IIS). The Endowed
Research Unit is currently conducting a variety of activities
including STEAM education in cooperation with the Platform for

Learning Innovation Japan (PLLJ).
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Five Third-year Students from Junior High School at Komaba, University of Tsukuba, Visited IIS
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On Friday, November 4, 2022, five third-year students (Atsushi
Nobayashi, Niki Iwanami, Yutaro Hanada, Yo Kawase, and
Sota Hiura) from Junior High School at Komaba, University of
Tsukuba, visited the office of the Director General of the Institute
of Industrial Science (IIS) at the University of Tokyo, to interview
Prof. Toru H. Okabe, Project Professor, about various aspects of
rare metals. The visit was part of the Nikkei Stock League, and
the junior high school students learned about rare metals and
companies related to rare metals, as well as the recent social
background of rare metals. The on-site learning and interviews
were meaningful to the students in a way that online lectures

and interviews could not provide.
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Titanium Symposium 2022
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On November 4, 2022, “Titanium Symposium 2022 (The 6th
Titanium Symposium)” was held at the Institute of Industrial
Science (IIS), the University of Tokyo. It was hosted by The Japan
Titanium Society, The Japan Institute of Titanium, Rare Metal
Workshop (Organizer: Professor Toru H. Okabe), Research Center
for Sustainable Material Energy Integration, and JX Metals
Endowed Unit.

Mr. Yasuji Yamao, President of Toho Titanium Co., Ltd., Mr. Tadao
Araike from OSAKA Titanium technologies Co., Ltd., and Prof.
Toru H. Okabe gave lectures on the future of titanium. Their
lectures were followed by a general discussion on the future of
the titanium supply chain.

To prevent COVID-19 infection, this symposium was held in a
hybrid format, where the audience gathered in the convention
hall was limited to approximately 30 people, and the lectures
were live-streamed via Zoom and YouTube. More than 200
people from the industry, academia, and government attended
the symposium.
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Symposium on SDGs in the Materials Field (2022)

Friday, November 18, 2022
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On November 18, 2022, a symposium titled “Why SDGs? - SDGs
and Carbon Neutrality in Resource and Material Circulation -”
was held at the Institute of Industrial Science (IIS), the University
of Tokyo. It was hosted by the Science Council of Japan. The JX
Metals Endowed Unit participated as one of the co-sponsors.
Professor Chiharu Tokoro, Project Professor, moderated the
symposium and Professor Tadashi Otsuka, Waseda University, Dr.
Yuichi Moriguchi, Director, National Institute for Environmental
Studies, and Mr. Nobutaka Takeo, METI, gave lectures.
Subsequently, a panel discussion was held with the addition of
Mr. Masakazu Moribe, Mitsubishi Research Institute, Inc., and
Prof. Kazuki Morita, the University of Tokyo.

Discussions from multiple perspectives were held on issues to
resolve in the future to contribute to SDGs and carbon neutrality.
The symposium was live-streamed on Zoom Webinar and

YouTube and over 300 people attended the symposium.

The symposium is available for viewing on
YouTube (https://www.youtube.com/watch?v=ykWv5Vu9XsU).

P UX B 1= b )/ IX Metals Endowed Unit
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7th Workshop on Human Resource Development by STEAM Education

Wednesday, December 7, 2022
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On December 7, 2022, the 7th Workshop on Human Resource
Development by STEAM Education was held online via a
Zoom webinar. Professor Toru H. Okabe, Project Professor,
participated in the closing session of the meeting as the leader
of this workshop and as the Director General of the Institute of
Industrial Science (1IS). The Endowed Research Unit is currently
conducting a variety of activities including STEAM education in
cooperation with the Platform for Learning Innovation Japan
(PLLJ).
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Other Information

SHDFE/ Future Plans

FRIBR> >V RI T L
BE2RBOE - VYAV ILEIMORRHR (E10RELREVK)
Special Joint Symposium:
Frontier of Extraction and Recycling Technology for Precious Metals (The 10th Precious Metal Symposium)

Friday, January 6, 2023

FEI105EIL 7 AR VTR
The 105th Rare Metal Workshop
Friday, March 10, 2023

BI6ERITITATARIVT =023y CRERRL 7 AR)VRR
Reactive Metal Workshop 16 (RMW16)
Friday and Saturday, March 24 and 25, 2023

FRUVIRTIT1,2023
Titanium Symposium 2023
EI® November, 2023

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

EI® November, 2023

FRIBR> >V RI T L
BE2RBORE - VYA 7ILEIMORAHR (E1TRESRBVK)
Special Joint Symposium:
Frontier of Extraction and Recycling Technology for Precious Metals (The 11th Precious Metal Symposium)

January, 2024

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

771X/ Access
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Dr. Takanari Ouchi, Lecturer
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Tel: 03-5452-6629

Fax: 03-5452-6330

4-6-1 Komaba, Meguro-ku,
Tokyo 153-8505, JAPAN
Institute of Industrial Science,
the University of Tokyo

Room Number: Fe-407

Tel: +81-3-5452-6629

Fax: +81-3-5452-6330
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