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Special Joint Symposium:
Frontiers of Extraction and Recycling Technology for Precious Metals
(The 10th Precious Metal Symposium)

A/ AKRFT-I\F 74 /8=V8Z Prof. Xiao Su B RS ZE Z 55 LAF B E 20 & i@l iR
Professor Xiao Su, University of lllinois Urbana-Champaign, Visited the Ouchi Lab and gave a

Lecture to 20 Graduate Students

105 BIL7AZIVEARR | L7 7 —AERPEMTOLRICETHEERIC 200 BUEDSM

The 105th Rare Metal Workshop:
More than 200 People Attended Lectures on Rare Earth Resources and Materials Processing

BI6BI VT T4TAZINT—023v T (KEIL 7 ARIVAER)
The 16th Workshop on Reactive Metal Processing (RMW16)

e &8 R EEIRA S 1=y MEE

Professor Shunji Yamanaka Joined the Endowed Research Unit

%5 8 [2] STEAM AMB RIS
The 8th Workshop on Human Resource Development by STEAM Education

R AR RREEERE
Professor Toru H. Okabe Received the Medal with Purple Ribbon

UTokyo-IIS A > FaX—a>2—F71>% 2023
UTokyo-IS Incubation Meeting 2023

RAEZ )Y —FF v /NARE 2023 X EBFEMIZV M —RBR
The JX Metals Endowed Unit Booth at UTokyo Komaba Research Campus Open House 2023

RAENS )T —FF v/ NARH 2023 FEBSBRENFOERE (HEHARE)
Educational Campaign on Non-Ferrous Metal Smelting at UTokyo Komaba Research
Campus Open House 2023 (Okabe Lab)

RAENS )T —FF v/ NARE 2023 KRAREDRE
Tour of the Ouchi Laboratory at UTokyo Komaba Research Campus Open House 2023

RABS) Y —FF v /\ARF 2023 X EICKHIERHERME
Science Class Presented by the JX Metals Endowed Unit at UTokyo Komaba Research
Campus Open House 2023

FREECKBHIFREBEIC DV TOIAZEARER 2023
Research Work Experience in Non-Ferrous Metals for Junior High School Students 2023

%8 9 [B] STEAM AMBRHIZER
The 9th Workshop on Human Resource Development by STEAM Education

SR A AR TSRS REER R
Onko Chishin-kai: A Celebration in Honor of Professor Toru H. Okabe's Receipt
of the Medal with Purple Ribbon

FII VT RFEDHEEFE D EER AT Z 5/
Faculty and Students from University of Twente Visited the Institute of Industrial Science,
the University of Tokyo

SREAZORE - WEROBREAFHREZICH

High School Students from Schools Affiliated with Waseda University Visited theTokoro

Laboratory

55106 EL 7 A2 VBARSR  JERKEBDARRICEI T Z2EERICT 200 B LSS

The 106th Rare Metal Workshop: More than 200 People Attended Lectures on the Future of

Non-Ferrous Metals
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TRENRE 5 34 B FREAFI=57 31
Activities Report The 34th University Laboratory at Waseda University

XESBFLIZY b | EREIEEDAMER - BEROFEEIHEIHCBETHY VRITL 32
Symposium on Challenges and Initiatives for Talent Acquisition and Development in the
Domestic Manufacturing Industry, Organized by the JX Metals Endowed Unit

IR ) BRI X @ BALICCHEABROEEZ IR HIRITE 33
Professor Okabe Delivered a Lecture to Students from Hibiya High School at JX Metals
Corporation

55107 BL 77 A2 VBARR | TREBEITOfeEERES DI FEERIT 160 BLLENEN 34
The 107th Rare Metal Workshop: More than 160 People Attended Lectures on the Theme of
"My Research with Prof. Okabe and Current Work"

EE A EEROEREERE HER 35
Celebration of Professor Toru H. Okabe's Medal with Purple Ribbon
RRAFZFHEOHRERFR 36

Lab Tour for Undergraduate Students from the University of Tokyo

RRAFF v NA—HEAF 2023 FEHAZEEDBN~L 7 A% " AEV ARV "I~ 37
UTokyo-IIS Kashiwa Campus Open House 2023:
Introduction of Okabe Lab -Turning Rare Metals into "Common Metals" !!

K BERY FHESBR O B P4 3 B4 300 &lcml CaE 38
Professor Takanari Ouchi gave a Lecture to 300 Third-Year Students at Kaisei Junior High
School

55 10 [B] STEAM AR B RS 39
The 10th Workshop on Human Resource Development by STEAM Education

FEED B R EBUR D BEAR CRREIEICL 77 A 2 )L DRt % #1<5E 40

Professor Toru H. Okabe Talked Passionately About the Future of Rare Metals to High School
Students in Kumamoto

FRUIVRI T 2023 41
Titanium Symposium 2023

ZDIDIEER SHEDFE 3
Other Information Upcoming Events

TR 44
Access

&S / URL 44
Contact / URL
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All titles are as of the time of the article.
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HARDFHNGEREICT. RREZRELEDSUT A7)V ZH
L. BREZBREE2LBENHVEY, REGRAERDM
DIBEEEICERT VI TVXLDEETBERE. L7 ARV
BHELNNR=ZAZ)NCDWTEI T A7)V EHE T HTEDN
BOEICESTEERFELLGOTVET,
REMPAREPICIE. BERMZHA - EREE, FFEN—X
AZIVEL T AR VICBU TR G ERIZEFIAL ) U 1 7 ) Vil &
AREIBEEEIC. RAEBRSIEVHRE - HiTEDBERZ Y
FZRBOEELHBILTHEEL TN,

BIHICEIIZ 5 FRDESZESICHRESES . 2017F
1AHSE 2HDEE =ML ELTc, B28ACIE. 51 8DE
IR, —RHER BICZEPEREUT DEFHEIC.
RABFDOBNIDTDNUCHBLSGERERICEHENLEL .
2022F 1B FEIADES ZRIBLE LT, FE3IWTIE. %
THY - B2HADEBZ EOICRBE . #17c(C SDGs > STEAM
BBl hz ANfEEZRERALTVET,

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.

HEiE X eBMAat

Sponsor JX Metals Corporation

This research unit focuses on developing innovative,
environmentally harmonious recycling technologies for non-
ferrous and rare metals using advanced smelting and refining @ JX %E**—té*i
techniques. It also collaborates with industry 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 was not only built on the first period's REHE F1H:
Period 2012F 1A ~2016 F 12 H(54%F)
1st period: Jan. 2012 to Dec. 2016 (5 years)

accomplishments but also amplified outreach activities to
enhance the field's appeal to the broader public, particularly

targeting women and younger students in high school and below. B2HY:

2017F 1B ~2021%F 12 B (5%F)

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

develop these initiatives while incorporating activities related to

the Sustainable Development Goals (SDGs) and STEAM education. B3H:
2022F 18 ~2026F 128 (5%)
3rd period: Jan. 2022 to Dec. 2026 (5 years)
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SR 1R 2% (R )

Prof. Toru H. Okabe

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

HRAF

S ERATIZERT - TR
MR I IV F—a T —3>
L 72— - %

Director General,

Professor, Research Center for Sustainable Material
Energy Integration,

Institute of Industrial Science (IIS),

The University of Tokyo

Resource Circulation of

Rare Metals
Products
Raw Materials Scraps
Alircrafts
Ti W Re Cuting tools
Electronics

|
Recycling Process
Pyrometallurgy
Hydrometallurgy
Electrochemistry
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21| B51E BuR (FEHUR)

Prof. Harumasa Kurokawa
(Unit Project Professor)
https://kurokawa.iis.u-tokyo.ac.jp/

FREREIIL ) EEHE
Advisor, Sumitomo Metal Mining Co., Ltd.

Raw materials
(Ores)

[ Mineral Processing ]

T

Scrap ]

[ Smelting, Refining ]4—[ Scrap Processing ]

Industrial Materials
(Metals, Materials)

Final Products:
Transportation Vahicle
Communication Equipment
Power supply Instrument

Manufacturing
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L7 XA ZNDOFHRY YA 7 VT ORF

R THBLT7 ARV EERLTREFIR TSI BARE
DR THRLEREF 1) T DEENSEED (EREEFET
ER

UMRETlE. BiEiE LTEBEDBANRAEFNSFZ, TE
MRELTROGTEDNTEGWE VY RTETNIVN, Zy V&
HE®IEONaL ZU A BEEFARMAEICEENIEE
EeBEEITEE L. FHRRGEMER Y1) VOB E T T
EXH

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.

EEHNHE7 O ROREL

#5. 88 EENGEDN—RARIVITINZ. L7 ARV, LT T7—A,
BeBEECZRIhI22RIE. BRMROREIRERTNS
M THY. SHBEETEITZOBREMIFELTVEET,

—7. BREERIEELTETCV SIS, RETIEHBESEED
O OIHHILE - BRUER SOV VIVENERWERT
ZEFETOCADSR « FEHSRFEICEOTETCVET, £ETO
LRTHIFBEETIRILF—DRIME. BLUBHTRERARE
INTBTLICLDERMOREREREEC T EEEIRIVF— -
{ERBER - BIRANDTOCARF—LARIBIBTEERIELT
WK,

Optimization of Non-Ferrous Metal Smelting Processes

Optimization of Non-Ferrous Metal Smelting Processes

Base metals like 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.

5



AR ERFIE

Brief Overview

A IN— &HFZBA
Member & Research

P 08 80% (FE50R)
Prof. Chiharu Tokoro

(Unit Project Professor)
http://www.tokoro.env.waseda.acjp

BREHEAR BT F bk 5%

HRAFZAZER TERAZER B3R

Professor, Faculty of Science and Engineering,
Waseda University

Professor, Graduate School of Engineering,
The University of Tokyo
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B ST B (EEE)

Prof. Tomoko Sugano

(Unit Project Professor)
https://tsuganolab.iis.u-tokyo.ac.jp

HRAF

4 EERR AT SRR %

EFREHEERED BIAEE
LEREEAcEER

FEL

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

Director, Strategic Public Relations Planning Office,

The University of Tokyo

Patent Attorney

Creation

Exploitation
of IP

of IP
% ™ \ Protection ‘ N
\ People of IP Exploitation

of IP
Creation
of IP
\ Protection Knowledge
of IP
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~ People \,

BEEMCHLELGE [BR] L LTHRAT =60
SRR DR

BSOEY DEEYPHIVEI A%, Bl fENH2EBERELT
FIRTBDIcE. DEELDSVLTTRN TEBRIFEAL TV G
RECT, BREBSERERNERL VDR ENDIE T, SR
ETId TEBIBEENCHAZ ALY LG ERDEE THR
BRI AIEICEOC BTV EDNBERE T Ot R EER T
N HRZETOCVEY, COTOERIE BEPERICALLT
EEDORBEEET S TOLAD. S0 FHLE] H3UNE [H
BHLE| ([CIBELEIH. RSEBEEICHTEEETOLADR)
LRI DEEGREEEOTVETY,

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.

MPME, OF-BMEZEAEL. & YRUVLREA
BT A T 7 EARICREL VLK Feblcld, FINEDE R/
FIBNET, REHOMATIRG CHMDRRZRS. HRFED
e DHFHREDEN FZEZE T, Mz Y—bic, FHLL
HRIDSZEHHLET, HRMEIFZ<D TAl ZD%EF #Hlck
R0 ZEHHL LWL D5 ZED, KIRVDRRARZHRES T,
« TR E AR RIS BT D DHFHRE

* N EZE D EIC LT EF SIS

« HIEVEAEEZ O 7 | LIRRIDISD T 1>

- BB H I F DHIBAFE(REE

A DRRZ S0 fhAZEE « FirE DB

Creating New Value from Intellectual Property for a Better
Future

Intellectual property (IP) plays a crucial role in the practical application of
technologies and ideas in society. By incorporating an IP perspective in cutting-
edge research, we explore effective methods for IP protection to facilitate societal
implementation. Moreover, we leverage IP as a tool to generate new spaces for
collaborative innovation. IP not only connects a diverse range of individuals but
also fosters the creation of new knowledge and establishes novel platforms for
interaction, thereby helping to shape a better future society.

« Protecting IP for the societal application of advanced technologies

- Fostering industry-academia collaboration grounded in IP

- Designing collaborative spaces with IP at the core

- Ensuring IP protection in collaborative environments

« Cultivating researchers and engineers with a focus on IP
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AR 278 RrRl 8% (R EEuR)
Prof. Shunji Yamanaka

(Unit Project Professor)
http://www.design-lab.iis.u-tokyo.ac.jp
HRAF

FERIEER

4 ER TR

BRLRET U1 > HEEEAR - R IR
University Professor,

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

The University of Tokyo

Nonferrous Metals Industry

£

Hidden Needs

Design &
Prototyping

Nurturing
Design Engineers

A IN— &FFFHBN
Member & Research

KA FERL F8EM ( FHE8ET )
Prof. Takanari Ouchi

(Unit Project Lecturer)
https://www.ouchi.iis.u-tokyo.ac.jp

RRAZF
; EERMZRR

BHEEMRIRIVF—aV T —3>
Bfzet > 22— - 5ERT

Lecturer, Research Center for Sustainable Material
Energy Integration,

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

Ore
Intermediate Metal

Product Scrap v\

Metal Production and
Recycling Process
Reduction/Refining

Advance devices
Clean technologies

Low cost /

Wastes High purity metals
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THA VIV ZT Y U JICEDEHNEERARAR L
RIEKBEF

FIGT INA RN )= 70/ OV —|GEERBIERA R IR T
¥, EHUERERVBURADT A VETONAE VT EELT
AR LTRSS B DR RBEY BET LU M BB &
9, ARFCISOLIET O MaBL T EiAEE MRS & 4
R OFLWNEA TDT AV IV I FEBTTIVNEET,

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.

ENEEERE - VYA /1T 0L ROFRK
RKAARZETIE TTRIVF—DEENBAEERERNOHE &
WOIEEEBIF. IS BOH LV MR T O RAELOVTF1IILT
O ADHZERRICEMEATOEY, IRILF—EEBNEEME
ISR, FIRBIMOREICERT 5Lt BRERZEIRTS
EHNUT A7)V T O RZRFEL,. FHREAROERRICEmML L
EEYL

Development of High-Efficiency Metal Manufacturing and
Recycling Processes

In the Ouchi Laboratory, guided by a commitment to achieving high-
efficiency energy use and resource recycling, we are focused on
developing new methods for processing and recycling non-ferrous
metals. We strive to use energy more efficiently in transforming raw
materials into metals, thereby helping to advance the state of the
field. We are also innovating recycling processes to facilitate resource
recycling, furthering our contribution to the creation of a sustainable

society.

7
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P R BUR

Prof. Takashi Nakamura
http://www.recycle-ken.or.jp
EERMRZERR ¥ Z 7R HE

RILKRFE BEHE

RIS EEN BREBUT AV GRS
E¥E (bt a—twa2—k

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.
Ni,Co,Cd,As,Se,Te

® Shredder @ Sulfuric acid
dust
@ Zinc Cu Pb @ Lead
concentrate Zn Cu concentrate

@ Fly ash
L’ Lead
<+«— | Smelting
® EAF Zn ® Waste
dust lead

battery

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

@ Copper
concentrate

Copper
Smelting

HR— b A N— &FRZEAEN
Support Member & Research

BIHE IES #i%
Prof. Masafumi Maeda

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

RRAF B2
REEHBFEARTE ZR

Professor Emeritus, The University of Tokyo
President, Kyoto University of Advanced Science

Smelting, Refining |<—

Raw materials
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Materials Material processing for
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- Precious metals «@¢—— valuable metals

- Rare metals - Treatment of

hazardous byproducts

- High-purity metals

Industrial
scrap
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- Electronic device

- Solar cell

- Automobile

- Superconductive
magnet

Obsolete
scrap

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

WIIZI A IVDERELT TATHLR] EWVSEZAZRBLTL
£, REOHHIILFEFIL. FESEEOHE NSRS
ZED " ERY" (WWOETEY) AMTONTEY. HERRClEDH
WEEA. TATINR] (& #HEhLZFHENICHR O TN SEER
B5DTHY, BIEIITUTAIVDBHREVED THOTH. —
Emid EDBERERZSGL0Z—EEFTICENL. BRICHI)
TEWHERCL, SRIREE L CRTE 928D TY,

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

We are advocating a new recycling paradigm termed “Artificial Deposit
- Reserve to Stock!” Traditional urban mining has been limited to
“cherry-picking”—the extraction of only what is economically feasible.
The Artificial Deposit concept involves managing urban mines in a
more strategic manner. It proposes the accumulation of materials
containing valuable metals that, while not currently recyclable, meet a
certain grade of potential future value. These materials are then stored
at a designated location for future extraction, effectively creating a

man-made ore deposit.

EEREETNDELRORBELLAEEEOY YL 70
FROEATHRTN VL 2:EIE. 6. $h. BEADS. L777—X-
BERBECERICEVEY, BERZEMFIBL. EBEEICST
LHBEIRIVF—ZRNCT B, BIHE/OCROHBEHNHET
9, Fleo EEMDSEMIIEENTScHDT O AFHS. B
I ChEr T S EEMEDBEIERELSRELZOTVE T,
BASERICBITEBEE /O AICEET 288 PR LD
HICEETBAEEITOCVE T, Ffe. (LFENFEMERENDER
ROSRGEHZTHEL. BHF 7 O ADRRLHR T OADIR
ZETOCVET,

Optimization of Metal Production Processes and Recycling

of Valuable Metals

Metals commonly used in our daily lives range from copper, lead,
and zinc to rare earth and precious metals. To effectively utilize these
resources and minimize energy consumption in metal production,
improvements to existing processes are essential. Additional challenges
include developing processes for recovering valuable materials from
waste and properly handling the associated hazardous by-products.
We focus on studying the properties of alloys and oxides involved in
high-temperature metal production processes. We evaluate reaction
conditions from the perspectives of chemical thermodynamics and
material transfer, aiming to enhance current processes and propose
innovative new ones.
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Prof. Shuji Owada

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

SREHEAST BTl #iE
HAF M REEHERE
REERIFRESR

BEIEUY 17V EELMEARES

Professor, Faculty of Science and Engineering,
Waseda University

Collaborative Member of the Science Council of Japan
Director of the Resources Processing Society of Japan
Representative Director of the Japan Foundation for
Advanced Auto Recycling
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Development of
Environment-friendly
Recycling Process
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L fAzh R

Prof. Katsunori Yamaguchi
http://www.env.waseda.acjp/laboratory
EERMZRRR VT —F 70—
PREHEAZ BT FiMb #u%
EFRF BEHE

Research Fellow, IS

Professor, Faculty of Science and
Engineering, Waseda University
Professor Emeritus, Iwate University
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DEDF =70/ OF— WO DEEITTI D, BIRILF—HITIE
ERBRECONBMONEEL BT, COERE CONEAERER - &
IRIVF—EITATOICIE, DBEDRREELT, BN ZEIEELC
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SHESRE Cl3 T DEREICAICE I 2512170 CLE T,

Advancing Efficient Recycling Technologies for Rare Metals

In both natural and artificial (waste) resources, valuable elements are
often mixed with unwanted or hazardous materials, necessitating
efficient recovery and separation processes, as well as proper disposal.
A key technology in this endeavor is solid-solid separation, also known
as “soft separation,” which must be executed with high efficiency and
reliability. To accomplish effective separation, two critical technological
developments are necessary: 1) Intelligent Comminution, aimed at
achieving a high degree of liberation of the component elements, and
2) Intelligent Separation, focusing on the energy-efficient and highly
effective separation of these elements. Our research lab is actively

engaged in both basic and applied studies in these areas.

FESRBHIC BT B L 7 X ZIVEIRELA
BAADEEITRTENTERVLTAZVOBEIIT, N—2A%)IbE
PHENBER - $h - NG EDIHEBOBREIMDISATN TV,
BIZIE 1V TFROBERFATG TS - R - 47 - 88 - FER - AV DL -
AVDL - TZ5FF - AT VL INSI VL EARR - TVFEY -
TIWIEE, LTA2IVESE 2 OB OS G SBAEIRE T
BHIHBIET,

HARE T, BRIOLREBVHILV GBS £BRIZYT
DR, MR G CH AL ERICERE LR EITOCLET.

Advancing Resource Recovery through Integrated Non-
Ferrous Metallurgy and Mineral Processing

The recovery of essential rare metals, indispensable to Japan's industry,
is achieved through non-ferrous metallurgical techniques traditionally
used for base metals like copper, lead, and zinc. For instance, in a single
smelting facility, over 20 different metals, including rare metals such
as gold, silver, copper, lead, zinc, indium, gallium, platinum, rhodium,
palladium, bismuth, antimony, and tellurium, are recovered.

In our research lab, we focus on society and industry-relevant studies,
including the development of new metallurgical processes at high
temperatures, refining metal scrap, and waste treatment. We are
dedicated to suggesting efficient and innovative recovery processes for

critical metals in non-ferrous extractive metallurgy.
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Advanced Techniques in Mineral Processing and Recycling
Processes

A key challenge in contemporary mineral processing is the increasing
prevalence of low-grade ores with a higher proportion of impurities.
Addressing this challenge calls for the innovation of new technologies
for processing suboptimal ores to ensure a stable supply of mineral
resources.

Our laboratory focuses on extending the viability of metal resources
and contributing to the creation of a sustainable society. We are
developing techniques for processing untapped resources that are
currently overlooked due to their high impurity content and low-grade
characteristics. At the same time, we are pioneering techniques for
recovering metal from discarded electronic devices and other waste

materials, transforming these into valuable recycling materials.
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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 transformation of industrial by-products

and waste into high-value-added materials.
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Developing Models and Methods for Quantitatively Assessing
the Sustainability of Base Materials through their Life Cycle

Our research focuses on quantitatively analyzing global environmental and
resource issues through the life cycle analysis of base materials, primarily steel,
encompassing production, consumption, disposal, and recycling. Based on
these analyses, we propose future directions for the manufacturing and life
cycle management of these materials to industries and governments, aiming
to construct a sustainable societal system that harmonizes environmental
concerns, resource depletion, and economic demands from a multidisciplinary
engineering perspective. Our main research themes include:

1. Management of sustainable recycling for base materials.

2. Quantification of the functional value that materials provide to society.

3. Predicting the concentration of impurities (tramp elements) in recycling
processes and material flow analysis to prevent this concentration.

REKICAIFETY MY —F & STEAM HE
IEEQTO—/NINEICEY, EFSRIEBO—%EoTHY. ¥
BREXEZSCIEEREXAS. BEGAVORRNEIEIERL
5O CWEY, Ll BOETIE. DAL TETRICERTS
FEDBEHDEL FERNGEAMRRDIANTEZENTOE S,

Z T TERDBTRAMDOEZEL TV oHIT, 1% - FEHK
BRREDFEZNRIC, STEAMEEDHITZRY, E5ITETFE PR
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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 top-tier
talent for major industries, including the non-ferrous sector, is becoming
increasingly critical. However, in Japan, the proportion of students
pursuing science and engineering is relatively small. This trend, coupled
with a declining birthrate, presents a significant concern for a future talent
shortfall in these fields.

To bolster the pipeline of next-generation talent in science and engineering,
we are expanding STEAM (Science, Technology, Engineering, Art, and
Mathematics) education for elementary and secondary school students.
Additionally, we are proactively communicating the appeal of engineering
and cutting-edge technologies to awaken interest and creativity in these
students. This requires innovative approaches to engage and inspire them.
In this effort, we are pioneering a new model of educational and outreach
activities to train future researchers and engineers through industry-
academia collaboration.

"
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Special Joint Symposium:

Frontiers of Extraction and Recycling Technology for Precious Metals (The 10th Precious Metal Symposium)

Friday, January 6, 2023
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On January 6, 2023, a special joint symposium entitled “Frontiers of
Extraction and Recycling Technology for Precious Metals (The 10th
Precious Metal Symposium)” was held at the Institute of Industrial
Science (I1S), the University of Tokyo, by the JX Metals Endowed Unit,
the Research Center for Sustainable Material Energy Integration, and
the Rare Metal Workshop (Organizer: Prof. Toru H. Okabe).

The opening remarks were delivered by Prof. Toru H. Okabe, Project
Professor and Director General of the IIS, and followed by five
lectures on the current situation and prospects for smelting and
recycling precious metals. The moderators of the symposium were
Prof. Harumasa Kurokawa, Project Professor, and Prof. Takanari
Ouchi, Project Lecturer. At the end of the symposium, Dr. Shizuo
Sugawara, Director and Deputy Chief Executive Officer of JX Metals
Corporation, presented a review of the symposium. Prof. Okabe
delivered the closing remarks.

To prevent COVID-19 transmission, this symposium was held in
a hybrid format, with the audience limited to approximately 30
people in a convention hall with a capacity of 270 people, and the
lectures were live-streamed over Zoom and YouTube. More than
350 people, mostly from fields related to non-ferrous and precious
metals, were participated including online in this informative and
joyful symposium.

13
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Professor Xiao Su, University of Illinois Urbana-Champaign, Visited the Ouchi Lab and gave a Lecture to 20 Graduate

Students
Friday, January 13, 2023
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On January 13, 2023, Prof. Xiao Su, an Assistant Professor at
the University of lllinois Urbana-Champaign, visited the Ouchi
Laboratory. He visited the laboratories of Prof. Tsuyoshi Minami,
Prof. Teruyasu Mizoguchi, Prof. Shunsuke Yagi, and Prof. Toru
H. Okabe. Afterward, Prof. Xiao Su gave a lecture to graduate
students titled "Redox-mediated electrochemical separation as
a sustainable pathway for critical element recovery, materials
recycling, and waste valorization.” The lecture sparked
numerous questions from the graduate students, leading to a
fruitful discussion. Afterward, IIS faculty members gathered for
a convivial exchange of opinions and in depth discussions with

Prof. Xiao Su on a wide range of topics.
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The 105th Rare Metal Workshop: More than 200 People Attended Lectures on Rare Earth Resources and Materials

Processing

@ Frriday, March 10,2023
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On March 10, 2023, the 105th 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) and co-sponsored by the JX Metals
Endowed Unit.

The workshop consisted of multiple lectures on rare metal
resources and materials processing from Dr. Mihoko Hoshino
of the National Institute of Advanced Industrial Science and
Technology (AIST) and Prof. Toru H. Okabe, Project Professor,
and Dr. Gen Kamimura of the IIS, the University of Tokyo.

After the workshop, a Q&A session was held in which numerous
experts discussed the topics presented. Only a few people
attended the event in person; however, more than 200 people
from industry, academia, government, and the media attended

the workshop remotely, making it a very successful event.

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit
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The 16th Workshop on Reactive Metal Processing (RMW16)
Friday - Saturday, March 24 - March 25, 2023
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For two days from March 24 to March 25, 2023, the 16th
Workshop on Reactive Metal Processing (RMW16) was held at
the Massachusetts Institute of Technology (MIT). This annual
international industry-academia collaborative workshop on
reactive materials processing was jointly organized by Prof.
Toru H. Okabe, Project Professor, and Prof. Shunsuke Yagi of the
Institute of Industrial Science (lIS), the University of Tokyo, as well
as Prof. Donald R. Sadoway and Prof. Antoine Allanore of MIT. This
leading international workshop was attended by approximately
50 participants from countries including the USA, Canada, Norway,
and Japan. RMW16 was held for the first time in three years after
being suspended due to the COVID-19 pandemic. The two-day
workshop included presentations on rare metals production,
recycling, and processing, as well as advanced battery materials,
which are essential for a sustainable society. Active and fruitful
discussions were held among the participants, and the workshop
contributed to the development of closer relations among the staff

and students of MIT and the University of Tokyo.
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Professor Shunji Yamanaka Joined the Endowed Research Unit

Saturday, April 1, 2023
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Prof. Shunji Yamanaka specializes in engineering design, which uses "Design" to achieve the societal
implementation of cutting-edge technology. Until March 2023, he served as a professor at the Institute of
Industrial Science (IIS), the University of Tokyo. Over the course of his career, he has designed a wide range
of industrial products as an industrial designer, from wristwatches to railway carriages, while also working
on the development of robotics and communication technologies as an engineer. Furthermore, since
transferring to the IIS in 2013, he has been researching new relationships between "people" and "things,"
such as prosthetics and emotionally appealing robots. His works and research achievements have been

honored with numerous awards, including the Mainichi Design Award in 2004, the German iF Design Award,

b

and the Good Design Award, among others.
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On April 1, 2023, Professor Shunji Yamanaka joined the Endowed Research
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Unit. Prof. Yamanaka has contributed to the promotion of understanding
among people who do not specialize in the field of non-ferrous metals
through his design work on materials such as this leaflet and paper bags.
As a member of this unit, he will engage in a new attempt to express
the value of non-ferrous metals to society broadly through the design
of products that use non-ferrous metals. Through these projects, he will
nurture a new breed of design engineers who combine technical expertise

with aesthetic sensibility.

RS BERBERIFFMIEIRM X 2BF( 1= v b )/IX Metals Endowed Unit
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The 8th Workshop on Human Resource Development by STEAM Education

Wednesday, April 26, 2023
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On April 26, 2023, the 8th Workshop on Human Resource
Development by STEAM Education, organized by Tohoku
University, was held online via a Zoom webinar attended by
212 people. Led by Prof. Toru H. Okabe, Project Professor and
Director General of the Institute of Industrial Science (IIS), the
University of Tokyo, the workshop explored questions such as
how we can make the most of STEAM education to prepare for
potential disasters. The Endowed Research Unit, in cooperation
with the Platform for Learning Innovation Japan (PLL), is actively
involved in a range of initiatives, including the advancement of
STEAM education.
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Professor Toru H. Okabe Received the Medal with Purple Ribbon

Saturday, April 29, 2023
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HBEBERBRILEZSFIHE

On April 29, 2023, Prof. Toru H. Okabe, Project Professor, was
awarded the Medal with Purple Ribbon, a commendation given to
those who have made outstanding achievements in the fields of
academia, arts, and sports.

The award recognizes not only Prof. Okabe's accomplishments
in developing new methods for producing and recycling rare
metals, but also his initiatives in industry-academia-government
and international collaborations, as well as his highly regarded
educational and awareness-raising activities through the JX Metals
Endowed Unit.

Further details can be found at:
https://www.u-tokyo.ac.jp/ja/research/systems-data/honors_2023_01.html

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit
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UTokyo-IIS Incubation Meeting 2023
Thursday, June 8, 2023
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On June 8, 2023, the UTokyo-IIS Incubation Meeting 2023 was
held. This event was planned to promote the commercialization
of research activities at the Institute of Industrial Science (lIS),
the University of Tokyo by introducing the Institute's activities to
professionals and managers from industry.

Prof. Toru H. Okabe, Project Professor, delivered a presentation
on rare metals to 165 industry representatives. During the
session, visitors interacted with various rare metal samples,
ores, and scraps, facilitating discussions on industrial and
technological challenges, as well as potential directions for

future research in the non-ferrous metallurgical field.
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The JX Metals Endowed Unit Booth at UTokyo Komaba Research Campus Open House 2023

Friday - Saturday, June 9 - June10, 2023
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For two days from June 9 to June 10, 2023, The UTokyo Komaba
Research Campus Open House 2023 took place. The JX Metals
Endowed Unit and JX Metals Corporation, in partnership with
the Office for the Next Generation (ONG), set up a booth that
offered visitors hands-on experiences. The presence of Coppy,
the mascot of JX Metals Corporation, added excitement for the
visitors. Participants, especially school students, were deeply
engaged in the exhibitors' experiments demonstrating copper’s
high thermal conductivity. The booth attracted over 200 visitors
across the two days, primarily school-aged students, making it a

notably vibrant aspect of the event.
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Educational Campaign on Non-Ferrous Metal Smelting at UTokyo Komaba Research Campus Open House 2023 (Okabe

Lab)
Friday - Saturday, June 9 - June 10, 2023
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For two days from June 9 to June 10, 2023, the UTokyo Komaba
Campus Research Open House 2023 took place and the Okabe
Laboratory ran a booth exhibiting ores, industrial products, and
scraps of various rare metals. Graduate students explained the
importance of the non-ferrous metal industry to many visitors,
who showed keen interest in the global competitiveness of
Japan'’s recycling technology. Many junior and senior high school
students engaged in discussions with the graduate students

about potential career paths.
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Tour of the Ouchi Laboratory at UTokyo Komaba Research Campus Open House 2023

Friday - Saturday, June 9 - June 10, 2023
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For two days from June 9 to June 10, 2023, the Ouchi Laboratory
conducted laboratory tours with presentations on the smelting,
recycling, and related processes of non-ferrous, precious, and
rare metals at the UTokyo Komaba Campus Research Open
House 2023. Graduate students were on hand to explain
these processes to visitors. The laboratory also featured
demonstrations of electroless plating, a process that captivated

visitors with its bubble-generating film deposition reaction.
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Science Class Presented by the JX Metals Endowed Unit at UTokyo Komaba Research Campus Open House 2023

Saturday, June 10, 2023

ARENE |
HICLHTUBE

250 mUE

RRFIEDERH

Explanauon of experimental procedures

| EBA SRS

Students conducting experiments

%BIE@

20236108 (). BARBT—FF v /NARRAIC
BWLWT X&BFEMHIZvh XeBKastt., IELEK
F74X (ONG) CLAHHETENHELFAOIN, 20 A%
ABHRFELBMLELT,
ERHETITIRADOEICRET 25D ®E. TEHOERRET
WELTe, A% S GCRBEIRARD SAEME TR VERA
FUERBIRMNICHE ek, MBAREBAVLCGEREETTOD
Fllz, &I, WHEBBERHONSDERFEEICKIIRAT VLR
LA BT E LT, REBOBH TCHALWSNS Ot
AEARERL. EEEBIEELAEHSEDFEICDOWTRET
FlLT

On June 10, 2023, the Komaba Research Campus Open House
2023 featured a science class jointly held by the JX Metals
Endowed Research Unit, JX Metals Corporation, and the Office
for Next Generation (ONG). More than 20 junior high school
students participated in the class. After hearing a presentation
about the characteristics of copper, the students participated
in a copper refining experiment in which copper ions were
extracted from a copper aqueous solution containing impurities
using an organic solvent that was then stripped using a sulfuric
acid solution. Finally, pure copper was electrodeposited on a
stainless steel substrate by electrowinning from the copper-
containing sulfuric acid solution. This hands-on experience
with an actual industrial refining process (Solvent Extraction/
Electrowinning or SX/EW) enabled the students to learn about

the characteristics of copper while having fun.
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Research Work Experience in Non-Ferrous Metals for Junior High School Students 2023

Wednesday - Friday, June 28 - June 30, 2023

Tour of thg; W@ﬁl@h@

i D NT DI
[IalipieReloQut rare metals

202368288 () »530H (&) FTO3IAM. HE
FHIUE=FFR (RRH) D2FLEOAD. RRAFEE
KA FR DFERIR E AN E I CRIBHRRZ TV E
Lice L7 A2 ZERZLCHETDIERERBOEEMZF SEL
blc, BEMREREZTVE LT, FESIE. HRAOMEER
RETHRAGERZLRY. L7AZIEFEERRTED
BD7A7 72 HLEDGE IEBICHEBNICEREHE LT,

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

For three days from June 28 to June 30, 2023, six students from
the Musashino 3rd Junior High School (Tokyo) visited the Okabe
and Ouchi Laboratories at the Institute of Industrial Science
(11S), the University of Tokyo to acquire practical job experience.
The students learned about the importance of non-ferrous
metals, particularly rare metals, and participated in hands-on
experiments using these materials. They were actively engaged,
asking numerous questions and enthusiastically sharing their

opinions with one another.
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The 9th Workshop on Human Resource Development by STEAM Education

Friday, July 7, 2023
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On July 7, 2023, the 9th Workshop on Human Resource
Development by STEAM Education was held online via a Zoom
webinar. A total of 243 people participated in the workshop.

Prof. Toru H. Okabe, Project Professor, and Director General of
the Institute of Industrial Science (IIS), the University of Tokyo,
led the workshop as moderator. The Endowed Research Unit, in
cooperation with the Platform for Learning Innovation Japan
(PLI), is actively involved in a range of initiatives, including the

advancement of STEAM education.
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Onko Chishin-kai: A Celebration in Honor of Professor Toru H. Okabe's Receipt of the Medal with Purple Ribbon

Friday, July 7, 2023
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On July 7, 2023, a grand celebration named "Onko Chishin-kai"
("a gathering to learn from the past and gain new insights”)
was held to honor Prof. Toru H. Okabe's receipt of the Medal
with Purple Ribbon. This prestigious event was organized by
Mr. Shigeru Oi, Executive Fellow and former President of JX
Metals Corporation, and Mr. Akira Miura, former Vice President
of the same company. Mr. Shigeo Nakamura, Chairman of
UMC Corporation, served as the secretary of the organizing
committee. The event saw wide participation from both the
industrial and academic sectors, particularly from those involved
with the Rare Metal Workshop.

Attendees offered words of respect and congratulations to
Prof. Okabe, and the event culminated in a closing address of
gratitude from Prof. Okabe himself. The gathering served as a
meaningful forum for reflecting on Prof. Okabe’s longstanding
contributions and achievements in the field of non-ferrous
metals and for encouraging steps toward future research and
development.

P UX B 1= b )/ IX Metals Endowed Unit
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Faculty and Students from University of Twente Visited the Institute of Industrial Science, the University of Tokyo

Friday, July 14, 2023
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On July 14, 2023, two faculty members and 15 students from
University of Twente visited the Institute of Industrial Science
(11S), the University of Tokyo. In the large seminar room of
Building D, Prof. Okabe, Project Professor, Mr. Niels Hakkert, a
doctoral student from University of Twente, and Prof. Guido
Mul introduced their respective organizations and research
activities. Afterwards, Prof. Ouchi, Project Lecturer, gave a tour
of the Okabe Laboratory and the Central Workshop. At the
Okabe Laboratory, visitors interacted with various rare metals
and ores, and were introduced to the experimental equipment
for the high-temperature pyrometallurgical processes. At the
Central Workshop, Assistant Plant Manager Mr. Yoshihiro Itakura,
a Technical Specialist, gave a tour of the plant and explained the
various facilities. Finally, Prof. Kazuhiko Hirakawa of the IS gave a
presentation on the clean room facility. The tour was lively with
many insightful questions from the students of University of

Twente.
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High School Students from Schools Affiliated with Waseda University Visited the Tokoro Laboratory

Friday, August 4, 2023
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On August 4, 2023, eight high school students (two first-years,
four second-years, and two third-years) from schools affiliated
with Waseda University visited the Tokoro Laboratory for a
laboratory tour and to perform experiments. The experiments
included a simulation of acid mine drainage (AMD) treatment
for environmental management and a peeling test of cathode
materials in lithium-ion batteries (LIBs) using electrical pulsed
discharge for recycling technologies. The high school students,
already interested in environmental problems, found their
curiosity piqued even further by partaking in these hands-on
experiments. The event concluded with a round-table session,
where Tokoro Laboratory students shared insights and advice
with the high school students based on their own experience.
The idea that the knowledge required for experiments builds
on what one learns in high school classes seemed to resonate

strongly with them.
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The 106th Rare Metal Workshop: More than 200 People Attended Lectures on the Future of Non-Ferrous Metals
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On July 28, 2023, the 106th Rare Metal Workshop took place at
the Institute of Industrial Science (IIS), the University of Tokyo,
hosted by the Rare Metal Workshop (Organizer: Prof. Toru H.
Okabe) and co-sponsored by the JX Metals Endowed Unit. The
workshop featured lectures on the future of non-ferrous metals,
delivered by Dr. Ryohei Yagi from Umicore, Prof. Toru H. Okabe,
Project Professor, and Mr. Katsuyoshi Isaji from Mitsubishi
Materials Corporation.

During a Q&A session held after the workshop, experts discussed
the topics presented. Approximately 70 people attended the
convention hall, while more than 150 people from industry,
academia, government, and the media attended the workshop
remotely, making it a very successful event.

After the lectures, a social gathering was held to promote
networking among the participants. The gathering was opened
with a speech by Mr. Tetsuro Sakai from Mitsubishi Materials

Corporation.
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The 34th University Laboratory, Waseda University
Tuesday, August 8, 2023
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On August 8, 2023, the Waseda University Faculty of Science and
Engineering held its 34th practical science class for elementary
and junior high school students. The theme of the event was
"Let's Make a Twinkling Plated Star!" Third and fourth-grade
elementary school students were invited to try their hand at
plating a star-shaped brass plate keychain using copper and
nickel. The event was designed to be fun and interesting for the
children. After looking at familiar plated products as samples,
the students learned how two-stage plating results in different
colors. After the experiments, the children learned about the
mechanism and role of plating through a quiz with Coppy, the
mascot of JX Metals Corporation. At the end of the class, the
participants were able to take their plated keychains home as
gifts. This event was a very fulfilling experience that helped the

participants to feel the charm of chemistry.
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Symposium on Challenges and Initiatives for Talent Acquisition and Development in the Domestic Manufacturing

Industry, Organized by the JX Metals Endowed Unit.
@& Friday, September 8,2023
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On September 8, 2023, the Symposium on Challenges and
Initiatives for Talent Acquisition and Development of the
Domestic Manufacturing Industry 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. Tomoko Sugano, Project Professor, lectures on
talent development and acquisition in the non-ferrous metal
refining industry were delivered by Prof. Harumasa Kurokawa,
Project Professor, Mr. Yuichiro Nakamura from JX Metal
Corporation, Mr. Teruyuki Matsutani from Mitsubishi Materials
Corporation and Mr. Hideyuki Okamoto from Sumitomo Metal
Mining Co., Ltd. The presenters subsequently engaged in a
panel discussion with Prof. Toru H. Okabe, Project Professor
with the JX Metals Endowed Unit, Prof. Tetsuya Uda from Kyoto
University, and Prof. Hiroyuki Fukuyama from Tohoku University.
To conclude the seminar, Dr. Shizuo Sugawara from JX Metal
Corporation provided a summary and remarks. The event was
well-attended, with 43 people on-site and 95 joining online. A
technical exchange meeting was held after the seminar, bringing
the highly successful event to a close.
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Professor Okabe Delivered a Lecture to Students from Hibiya High School at JX Metals Corporation

Monday, September 25, 2023
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On September 25, 2023, a special event was held at the headquarters
of JX Metals Corporation for students from Hibiya High School (Super
Science High School) featuring a lecture by Prof. Toru H. Okabe, Project
Professor, and a tour of the facilities. Organized in collaboration with
the JX Metals Corporation and Office for the Next Generation (ONG), the
event aimed to provide high school students with first-hand experience
of Japan’s industrial sector and to foster a scientific perspective through
company visits. The event was attended by sixteen students interested
in industry and metals.

Prof. Okabe's lecture highlighted the importance of metals in Japanese
industry and the dream and romance of research on rare metals
recycling, and career choices. Subsequently, the students toured the
JX Metals Corporation Saganoseki Smelter & Refinery using virtual
reality (VR) and visited the JX Metals Corporation Headquarters SQUARE
LAB (showroom). This was followed by a lecture on science career
paths by Mr. Yuichiro Nakamura, Senior Executive Officer of JX Metals
Corporation. The event provided a valuable opportunity for students to

learn firsthand about non-ferrous metals and the industrial world.
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The 107th Rare Metal Workshop: More than 160 People Attended Lectures on the Theme of "My Research with Prof.

Okabe and Current Work"
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On September 29, 2023, the 107th Rare Metal Workshop
was convened at the Institute of Industrial Science (11S),
the University of Tokyo. The event was hosted by the Rare
Metal Workshop (Organizer: Prof. Toru H. Okabe) and co-
sponsored by the JX Metals Endowed Unit.

The workshop featured an array of distinguished speakers,
including Mr. Koichi Hirota from Shin-Etsu Chemical
Co., Ltd., Prof. Osamu Takeda of Tohoku University, Prof.
Jungshin Kang of Seoul National University, and Ms.
Chiyoko Eto from Kanto Chemical Co., Inc., and Prof. Okabe,
Project Professor. These experts shared insights into their
collaborative work with Prof. Okabe, as well as current
trends and developments in their respective fields.

A Q&A session was held after the workshop, and numerous
experts discussed the topics presented. There were about
70 attendees in the convention hall, and more than 90
people from industry, academia, government, and the
media attended the workshop remotely, making it a very
successful event.
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Celebration of Professor Toru H. Okabe's Medal with Purple Ribbon

€@ Friday, September 29, 2023
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On September 29, 2023, a party was held in the foyer on the
second floor of the An Building of the Institute of Industrial
Science (IIS), the University of Tokyo, to honor Prof. Toru H.
Okabe, Project Professor, of the University of Tokyo on receiving
the Medal with Purple Ribbon. The party was organized by
Associate Prof. Osamu Takeda, Tohoku University; Associate Prof.
Shunsuke Yagi, the University of Tokyo; and this unit’s own Prof.
Takanari Ouchi, Project Lecturer of this unit and doubled as a
research and technical exchange meeting.

More than 80 people attended the celebration, including Prof.
Okabe’s former students, as well as colleagues, peers, and friends
from industry, academia, and government. At the celebration,
congratulatory speeches were given by Prof. Yoshio Waseda,
Prof. Yoshiaki Umetsu, Prof. Takashi Nakamura, all Emeritus
Professors from Tohoku University, as well as by Dr. Norio Yuki,
Director and Deputy Chief Executive Officer of Toho Titanium
Co., Ltd. Looking back on Prof. Okabe's achievements, the
participants renewed old friendships and engaged in discussions
about the future of the non-ferrous metal smelting field.
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Lab Tour for Undergraduate Students from the University of Tokyo
Friday, October 27, 2023
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On October 27, 2023, a laboratory tour was held at the Institute
of Industrial Science (IIS) of the University of Tokyo, featuring
visits to the Okabe Lab, Ouchi Lab, and Yagi Lab. The tour was
attended by 19 students from the Environmental Sciences
course of the Department of Interdisciplinary Sciences, College
of Arts and Sciences at the University of Tokyo, as a part of their
"Earth System Science Ill" course. The students were introduced
to the experimental equipment with explanations from Prof.
Toru H. Okabe, Project Professor, Prof. Takanari Ouchi, Project
Lecturer, and graduate students from the Yagi Lab. The on-site
learning experience seemed to be meaningful and enriching for

the students.
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Introduction of Okabe Lab — Turning Rare Metals into "Common Metals" !!

Friday - Saturday, October 27 - October 28, 2023
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For two days from October 27 to October 28, 2023, a two-day
open house of UTokyo-IIS Kashiwa Campus was held for the first
time in four years in conjunction with the University of Tokyo
Kashiwa Campus Open House 2023. The Okabe Laboratory
organized an exhibition entitled "Turning Rare Metals into
'Common Metals' II" A video presentation of the laboratory's
research, experimental apparatus, and experiments was shown,
and titanium and other rare metals were exhibited.

Visitors, particularly many elementary school students, were
fascinated to handle and lift various materials, expressing
surprise and delight. They learned about the diverse uses and
significance of rare metals in everyday life.

The open house attracted 38 visitors on the first day and 133 on
the second, exceeding expectations and marking it as a highly

successful event.
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Professor Takanari Ouchi gave a Lecture to 300 Third-Year Students at Kaisei Junior High School

€@ saturday, November 11,2023
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On November 11, 2023, Prof. Takanari Ouchi, Project Lecturer,
delivered a lecture to 309 third-year students at Kaisei Junior
High School. The lecture, designed to assist students with their
career and subject selection, was given by Prof. Ouchi as an
alumnus of the school specifically chosen for the event.

Prof. Ouchi presented on the differences between science and
engineering, the importance of the non-ferrous metals industry,
the excitement and challenges of pursuing a career in research
and offered various perspectives to consider when making
career choices. He also showcased a variety of rare metals and
ores that he had brought with him.

The lecture was lively and interactive, with numerous questions

from the students.
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The 10th Workshop on Human Resource Development by STEAM Education

Monday, November 13,2023
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On November 13, 2023, the 10th Workshop on Human Resource
Development by STEAM Education was conducted in a hybrid format,
held on-site in Kumamoto and online via Zoom webinars.

A total of 415 people attended the workshop, with 171(including
44 high school students) participating at the venue and 244 joining
online. Prof. Toru H. Okabe, Project Professor and Director General of
the Institute of Industrial Science (IIS), the University of Tokyo, led the
workshop as facilitator and provided a summary of the events at the
end of the meeting. The Endowed Research Unit, in cooperation with
the Platform for Learning Innovation Japan (PLL), is actively involved in
a range of initiatives, including the advancement of STEAM education.
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Professor Toru H. Okabe Talked Passionately About the Future of Rare Metals to High School Students in Kumamoto

Monday, November 13,2023
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On November 13, 2023, a career lecture by Prof. Toru H. Okabe,
Project Professor, was held in the 2nd Floor Hall of the Higo
Bank Main Office Building in Kumamoto City. The lecture,
which explored the themes of "What is the 'real pleasure' of
learning?" and "Rare Metals Research and STEAM Education,"
was co-sponsored by the Platform for Learning Innovation
Japan (PLIJ) and Kumamoto Education Design edu-Soy.
Prof. Okabe spoke passionately about the future of titanium
and other rare metals to an audience of 231 people, comprising
185 students (56 first-years, 125 second-years, and 4 third-years)
and 46 teachers from 18 schools in the prefecture. The students
listened attentively to Prof. Okabe's lecture, which provided
a valuable opportunity to gather insights for their future
educational and career paths.
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On November 24, 2023, Titanium Symposium 2023 (The 7th
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 (108th Session), the Research Center
for Sustainable Material Energy Integration, and the JX Metals
Endowed Unit.

Lectures on the future of titanium were delivered by Dr. Norio
Yuki, Director and Deputy Chief Executive Officer of Toho
Titanium Co., Ltd., Dr. Kazuhiko Takahashi, Representative of
Carbon Neutral Collaborative Creation Consulting, Prof. Toru H.
Okabe, Project Professor, and Mr. Nobuo Nakamura, Executive
Officer of OSAKA Titanium technologies Co., Ltd.

A Q&A session was held after the workshop, at which numerous
experts discussed the various topics. The event was well
attended, with over 70 participants at the convention hall and
more than 100 people from various sectors including industry,
academia, government, and the media joining remotely via
Zoom and YouTube.
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Special Joint Symposium:
Frontiers of Extraction and Recycling Technology for Precious Metals (The 11th Precious Metal Symposium)

@ Friday, January 12, 2024

FNOEIL T ARIVITES
The 110th Rare Metal Workshop
@ Friday, March 1, 2024

FI7EVTITATARIVT =023y 7 CRERRL 7 A2V S
Reactive Metal Workshop 17 (RMW17)
Friday and Saturday, March 8 and 9, 2024

FRUIVIRTIT1.2024
Titanium Symposium 2024
November 2024
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JX Symposium (organized by the JX Metals Endowed Unit)
November 2024
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Special Joint Symposium:
Frontiers of Extraction and Recycling Technology for Precious Metals (The 12th Precious Metal Symposium)

@ January 2025

https://www.okabe.iis.u-tokyo.ac.jp/japanese/index_j.html
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Prof. Takanari Ouchi, Project Lecturer

E-mail: t-ouchi@iis.u-tokyo.ac.jp

T 153-8505 R REBE A X5 4-6-1
RRAFLEERIMAZLRT Fe-407
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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Odakyu Line/Tokyo Metro Chiyoda Line

7 min walk from Higashi-Kitazawa Station
15 min walk from Yoyogi Uehara Station
Keio Inokashira Line

10 min walk from Komaba Todaimae Station

12 min walk from Ikenoue Station

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