RRKFEERMER

Institute of Industrial Science,
The University of Tokyo

>
>

-0

Circuit boards
ﬁ Platinum
@ Palladium

@God @SD

7 .
‘Copper I ;:E:]:E o

=" s

@

@

Electronics m Rhodium

l\
© ©

N\

Zinc

»
R
THE UNIVERSITY OF TOKYO

oooo
nooo O
oooo (@)
nonolooga
%%E%Héz T

Automobile

Lead

T RERER IFFMUTRERFT
(UXEBRFMI= v ) OIEENECH

Endowed Research Unit for

Non-ferrous Metals

Resource Recovery Engineering 2024
(JX Metals Endowed Unit)







RZTER P E K%ﬁﬁﬁ%‘%ﬁﬁ“ﬂ@*ﬁ%g ) 3
Brief Overview Endowed Research Unit Brief

A IN— & HZHEN 5-11
Members & Researches

SEERE 7l -léﬁt/‘//ﬁ:)rﬂx ELRBOBHE - UY7IVEMORRHE (B 11 B8R YKR) 13
- Special Joint Symposium:

Activities Report Frontiers of Extraction and Recycling Technology for Precious Metals

(The 11th Precious Metal Symposium)

R TU7 VR AH 14
Cutting-Edge Materials Research Open House

RifREREEFR 15
Technical Presentation Exhibition Tour
0000000 = e -

‘r\é%/ B0 EIL 7 A2 VRS | IS RBOAKICBI T HEERIT 160 LU EHESN 16
The 110th Rare Metal Workshop: More than 160 People Attended Lectures on the Future of
Non-Ferrous Metals
Takashi Nakamura Symposium at TMS2024  APR4HEEEIIES 17-18
Takashi Nakamura Symposium at TMS2024 Organized by Professor Ouchi
BTN RDITITAT AT =023y T CRERRL 7 A2 VRS 19
The 17th Workshop on Reactive Metal Processing (RMW)
> 71 7EIIZERR Jonathan Steven Paras @A 4 EER T TR & HASU S A 557 20
Dr. Jonathan Steven Paras from Sandia National Laboratory Visited IS and Nippon Steel
Corporation
KERAFRBARISZ SR 77— 21
A Lab Tour for the Graduate School Entrance Examination Information Session at UTokyo
Komaba Research Campus
UTokyo-IIS A > FaX—23>2—74>7 2024 22

UTokyo-IIS Incubation Meeting 2024

RABB )Y —FF v/ NARB 2024 X E&BFHIZV T —RBR 23
The JX Metals Endowed Unit Booth Exhibition at UTokyo Komaba Research Campus Open
House 2024

RABNZ) T —FF v/ NARH 2024 FERSBEMNFTOER (FERHARE) 24

Educational Campaign on Non-Ferrous Metal Smelting Fields at UTokyo Komaba Research
Campus Open House 2024 (Okabe Lab)

RABNZ) T —FFv >/ NARB 2024 KAARZEDRFE 25
Tour of the Ouchi Laboratory at UTokyo Komaba Research Campus Open House 2024
RAFIZ) T —FF v /A RE 2024 X EBEFMNIZ Y MCLPERHBERE 26

Science Class Presented by the JX Metals Endowed Unit at UTokyo Komaba Research
Campus Open House 2024

SR BIRSDMAZRT IV —THNF 2> OFrEER - 1) Y A7)V DT, 27
Nature Communications |CHIZER SR AT

Professor Okabe’s Research Group Published Their Research Results on a New Titanium
Smelting and Recycling Technology in Nature Communications

AL IC L DIERERIC DV TDHIZEAER 2024 28
Research Work Experience in Non-Ferrous Metals for Junior High School Students 2024

FIN EL7ARIVAES TRV IE, AEICREBICRETLLON?] #ERIC320BUENSM 29
The 111th Rare Metal Workshop: More than 320 People Attended Lectures on the
Environmental Effects of EVs

£ 1 EeBMRTOERFHRE ANFHEEANEE 30
The 1st Workshop on Metallurgical Processing with Professor Ouchi Serving as an Organizer

O
O o)

aSminl M (Mo @%ﬁw\

ooooooono

oooooooo

ooooooono

oooooooo
(@)

IEHERERBRIFFOMIRI VX 2BFH 1= b )/IX Metals Endowed Unit 1



TEEERE

Activities Report

ZDDER
Other Information

BREAZORRE - WEROSRED IR EZ AR 31
High School Students from Schools Affiliated with Waseda University Visited the Tokoro
Laboratory

5 35 | BfgHAF 1= 32
The 35th University Laboratory, Waseda University

XEBHFNIZ v hEE | EFBEEEAMERICETSVRITLA 33
Symposium on Industry-Academia Cooperation and Human Resource Development,
Organized by the JX Metals Endowed Unit

EN2EILTAZIVHZRSR Ny T—X42)) DBRETERICBIT H58RR(C 340 B ELBM 34
The 112th Rare Metal Workshop: More than 340 People Attended Lectures on the Current
and Future State of Battery Metals

ISTELHAIVRT OIS L FAREICTRIFAN 35
Japan Science and Technology Agency (JST) Sakura Science led by Tokoro Laboratory

K BER FEBR D TR K F B HFR 1 4 200 &l (AR 36
Professor Takanari Ouchi, Project Lecturer, Gave a Lecture to 200 First-Year Students at Junior
High School at Otsuka, University of Tsukuba

Utah K% Zhigang Zak Fang BUEH\EER - KRR A 550 37
Professor Zhigang Zak Fang from the University of Utah Visited Okabe and Ouchi
Laboratories

RRAFRAF v/ \A—HRAFE 2024  [ERASSEDRBN  RFMRL 1 F22 - LT7AZL 38
UTokyo-IIS Kashiwa Campus Open House 2024:

Introduction of Okabe Lab — Future Materials: Titanium, Rare Metals

553 EARNELFHEE R ANSEBMONRTEEREHD Tk 39
The 53rd Molten Salt Chemistry Workshop Held with Professor Ouchi Serving as Chair of the
Organizing Committee

FRUIVRI T 2024 40
Titanium Symposium 2024

SBOFE 43
Upcoming Events

TR 44
Access

A& / URL 44
Contact/ URL

BEIEINGEEHFDLDTT,

All titles are as of the time of the article.
gooono goooo goooo
gooono goooo goooo
oooo oooo oooo
oooog oooo oooo oooog
gooono oooo gooojooon gooojoooo
gooono oooo gooojooon gooojooon
oooo oooo oooojo mooo| 0000|0000
oooo AN EEEE ooo0|fs ooo|joooo

© © O @




AR ERFIE

Brief Overview

REHRERPIDEIE

Endowed Research Unit Brief

HEOFHGNGERICE. REEReLGHSUT (V)%
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ETBIEN HDOEICE>TEEBLFELGEO>TVET,
AR FIClE. HEgEfzFH-ERE . FFEN—
AARIVELT AR VICB L TR GRERAFR ) T 1)
Rzl T sEEblc. RRZEESIBVHEE - JHiltED
BEREE ZRBTFORELG AL THELTOET,
BIHICBITE 5 FEDEHNEESICKEBEE S/, 2017
F1ADSE2HADFE =B LE LTz, F2HATIE F1
HADEENICINA. — MR, FICZEPEREL T DESE
HEIC. ANBOHMAONTDITEDEROGEREEICE
AALELT

2022F 1AL SE3MOESZRBLE LIz, B3 T
F1H - F2HHDOFEEBZETSICHKRBEIE, H2ITSDGs
STEAMEB I hE ANTOESZBRAL TLET,

Recycling valuable materials is crucial for sustainable
societal development, with the depletion of high-quality
natural resources and the rise of resource nationalism
globally. In Japan, advancing the recycling of both rare

and base metals has become a vital issue.

This research unit focuses on developing innovative, =i X &R

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

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

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

unit initiated its second period in January 2017. This period EEARY %5 HA

was not only built on the first period's accomplishments Period 2012F 1A ~2016 F 12 H(54%F)

but also amplified outreach activities to enhance the field's 1st period: Jan. 2012 to Dec. 2016 (5 years)
appeal to the broader public, particularly targeting women E28H:
and younger students in high school and below. 2017FE 1B ~2021F 128 (55F)

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

to develop these initiatives while incorporating activities £3M:
2022F 18 ~2026F 128 (5%)
3rd period: Jan. 2022 to Dec. 2026 (5 years)

O

O

related to the Sustainable Development Goals (SDGs) and
STEAM education.
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Prof. Toru H. Okabe

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

Professor, Research Center for Sustainable
Material Energy Integration,

Institute of Industrial Science (IIS),
The University of Tokyo
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Prof. Harumasa Kurokawa

(Unit Project Professor)
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BLATEEL. FRRGEMR YA VEMORREETOTCVET,

Developing New High-Efficiency Recycling Technologies
for Rare Metals

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

EREHNH7 O RDREL

#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

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.

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit
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Prof. Chiharu Tokoro

(Unit Project Professor)
http://www.tokoro.env.waseda.ac.jp
BRgHEKXF

BEETFEE - AR, BT HEMbT #HiE
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Dean, School/ Graduate School of Creative
Science and Engineering, Professor, Faculty of
Science and Engineering, Waseda University
Professor, Graduate School of Engineering,
The University of Tokyo
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Prof. Tomoko Sugano

(Unit Project Professor)
https://tsuganolab.iis.u-tokyo.ac.jp
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Professor, Institute of Industrial Science (IIS),

Special Adviser to the President,

Director, Institute for Open Innovation,

Deputy Director General, Division of University
Corporate Relations (DUCR),

Director, Office of Strategic Reserch Alliance,

The University of Tokyo
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BRI ATEICEOC BTV BDNBRE T Ot R EER T
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EEDORBEEET S TOLAD. S0 FHLE] H30NE [H
RHLE| ([CIBELEIH. RSEBEEICHITEEETOLADR)
L kA PEEFREEEOTVETY,

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 ZHRITRELTOITIE. HINMENEE 57
FIHVEY, RFEHOMRTS CHFORRZRDS, HREED
TeDDHEHREDTENHFEEZE T, iz y—Ibic, FLL
HRIDSEEHHLE Y, HNMEIFSL<D TN ZD%E #Fifds
M) ZEHHEL FLL 5] Z8W, BV RRHERZIREE T,
- el 1SR I BT D DA RE

- HEEZ D& LT EER S

- HIERAEZ 7\ LI RBIDIZD T Ha>

- BRI BV F BB EE(RTE

« FBADIRRZEOTHARE - A& 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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Prof. Takanari Ouchi

(Unit Project Lecturer)
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Lecturer, Research Center for Sustainable

Material Energy Integration,
Institute of Industrial Science (lIS),

The University of Tokyo
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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.

SHEEERE - VM 707 0L RORK

KAARZETIE. [TRIVF—DRREFAEERERNORE &
WOIEEEZ B IERSBOFL VBRI O XA BLC SIS
A XDAERRICRBATOE Y, ITXIF—ZBN\EFIE
T, FnRIiOREICEMI L. BREREZRIRIS
BHN T2V 7O RZRFEL. FHEEHE0OFRRICERMLTL
EED

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

Professor Emeritus, Tohoku University

Director, Fukuoka Research Commercialization
Center for Recycling Systems
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Prof. Masafumi Maeda
https://www.kuas.ac.jp/edu-research/profile/

masafumi-maeda
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Professor Emeritus, The University of Tokyo
President, Kyoto University of Advanced
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WEEA. TATHLR] (& #hihlZEFHENICHR O TN SEER
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Emid EDBERERZSGH0Z—EEFICENL. BRICmIT
TEWHERcL. SRIAEE LU 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.

EREE7 L ROREL L BEERDOY YA 7L
RLADEECRAENTVSEREIL . #8. EIAH'S. L777—X:
BEERBECERICEVEY, BERZEMFIBL. EBEEICST
HHBIRIVF—ERINCTBIcs. BETOLADRENHET
9, Fleo BEEMDSEMIIEENT5cHDT O AFHES. &
I hErE T A EEMEDEIEREERELZOTVE T,
BATERICBII2EBEETOLRICEET 552 PR LD
HICEITDMAZITOCVEY, &fe. (CFRNFENERBREDER
ROSRGFHZTEL. BHF 7 O ADRRPHR T OADIR
RZ{TOCVEY,

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. Katsunori Yamaguchi
http://www.env.waseda.ac.jp/laboratory
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Research Fellow, IIS

Professor, Faculty of Science and
Engineering, Waseda University
Professor Emeritus, Iwate University
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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.

FERRBIICH 1T B L 7 X ZIVEURERIT

BARDEZREITRLIED TEGWLTARVDEIRIT, X=X A%
EMHINBER - 81 - BER7G EDIEHREBORBEATAISHEEN T
£, HIRIE 1 TPROBERFATES TR - 88 - 8 - #5 - Fén - 1>
I AV TSFF AT T INTT T ERARR T
VFEY - TINVIEE LT7ARIVESTS 2 0FEEEDLIREEE
HEINENTWBHILBIET, BHARECIE BET/HER%ZR
WeHLWEBEER. €BRVS VT OIS, BREMIE SRS
EERICER LR Z T CLE T,

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 the following:

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.
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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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Frontiers of Extraction and Recycling Technology for Precious Metals (The 11th Precious Metal Symposium)
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On January 12, 2024, the 11th Symposium on Precious
Metals was held at the Institute of Industrial Science (IIS),
the University of Tokyo. It was hosted by the Rare Metal
Workshop (Organizer: Professor Toru H. Okabe), Research
Center for Sustainable Material Energy Integration, and JX
Metals Endowed Unit. This symposium was held without
streaming. Mr. Tsutomu Ishito, Hachinohe Smelting Co.,
Ltd., Mr. Norihisa Toki, Sumitomo Metal Mining Co., Ltd.,
Mr. Takuji Iwano, Tanaka Kikinzoku Kogyo K.K., Mr. Kota
Nakashima, JX Metals Smelting Co., Ltd., and Prof. Yu-
ki Taninouchi, Kyushu University, gave lectures on the
smelting and recycling of precious metals.

A Q&A session was held after the workshop, and numerous
experts discussed the various topics. There were more
than 200 attendees, making it a very successful event. After
the lectures, the participants engaged in lively exchanges
during the social event.
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Cutting-Edge Materials Research Open House
Thursday, February 22, 2024
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On February 22, 2024, the Cutting-edge Materials Research
Open House was held at UTokyo Komaba Research Campus.
As part of the tour, a group of 8 university students and
graduate students visited the Okabe Laboratory. The
students held exhibits, such as metals and ores, in their
hands while listening to an explanation of the research
at the Okabe and Ouchi Laboratories. It seemed to be
meaningful for the students to learn on-site.
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On February 22, 2024, the technical staff at the Institute of
Industrial Science, the University of Tokyo visited the Okabe
Laboratory. They held exhibits, such as metals and ores, in
their hands while listening to a relevant explanation.

It was a very successful briefing session, with the
participants asking many questions related to the research.

RS BERBRLFFAMIEI X £BFLI=v b )/IX Metals Endowed Unit



16

TEERE
Activities Report

B10EILT7AZVHRE © FREKERBORKI

BT BEER

11608 EAE

The 110th Rare Metal Workshop: More than 160 People Attended Lectures on the Future of Non-Ferrous Metals

Friday, March 1, 2024

Ms. Yuka Kupra@ka,

The Unlver5|ty of Tokyo The University offlilely/el

IS Convennon haII
The Univer%y of Tokyo

ATy FRREDEES
Coordinating the hybrid workshop

\ iF‘EZ (T

) ;

A RAFAF b v/;\,,{x) Wi =2 G

AN R
l\'/\:r Jomoki Yamazaki,
The Universigy of Tokyo

Prof yunsuke Yagif
Institutefof Industrlal Sciences

e Un |ver5|ty»\of Tokyol

la

EEEDERTE
Group photo of speakers

i DT
Bamguet

2024F381H (£). RRAFEERMMAKAT. £110
EBIL 7 ARZ)VRESHFEEISNE LIz, TOMERRIEL T AR
VRS (FFE ME8 8 8% HEELEEDT. &F
Ay bEHfEEWNSETEMLE L,

—RRAEEN BARARVARERZSPT 5t 2 SBEmICnA. R
RAZAERMMATAOE &5 860, Rk HE #em. 1L
Iy E54E AR, K BN ALK, IEHEBDOFRFKICEH
THREENGTINE LT

BRLE CIEEERICOVT BRERBL ERERDLE
Lice A2 =%y bENLTZoom & YouTube B S DEHME%E
U7 IVEA LTITVWE LTz, |/ (XY 23>iR—)b) T
IEBLZ 5080 ZRHSIE110BULEDERES LU A
TATBREDNA VAV CHHETIRER R ERETVEL
feo

On March 1, 2024, the 110th Rare Metal Workshop was held
at the Institute of Industrial Science (IIS), the University of
Tokyo. The event was hosted by the Rare Metal Workshop
(Organizer: Prof. Toru H. Okabe). The JX Metals Endowed
Unit was a co-sponsor of the workshop.

The workshop consisted of multiple lectures on the future
of non-ferrous metals given by Mr. Hajime Myoui from Metal
Economics Research Institute, Japan, Mr. Cenyang Wu, Ms.
Yuka Kujiraoka, Mr. Tomoki Yamazaki, and Prof. Syunsuke
Yagi of the IIS, the University of Tokyo.

A Q&A session was held after each lecture, and numerous
experts discussed the various topics. There were
approximately 50 attendees in the convention hall; more
than 110 people from industry, academia, government, and
media remotely attended the workshop, making it a very
successful event.
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Takashi Nakamura Symposium at TMS2024 Organized by Professor Ouchi
Tuesday - Wednesday, March 5 - March 6, 2024
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For two days from March 5 to March 6, 2024, Process Metallurgy and
Environmental Engineering: An EPD Symposium in Honor of Takashi
Nakamura, former Project Professor of this unit, was held in the TMS
2024 Annual Meeting & Exhibition (March 3-7), Orlando. This event
was held in honor of Prof. Takashi Nakamura’s achievements to
date. Prof. Etsuro Shibata, Tohoku University, Prof. Yu-ki Taninouchi,
Kyushu University, Dr. Gerardo Alvear Folores, CaEng Associates,
Prof. Leandro Andres Voisin Aravena, University of Chile, and Prof.
Takanari Ouchi organized the symposium and banquet.

People from various generations associated with Prof. Nakamura
gathered to give presentations related to Prof. Nakamura’s
achievements in the fields of metal processing and environmental
engineering, as well as the current situation and the future prospects
in the field.
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The 17th Workshop on Reactive Metal Processing (RMW)

Friday - Saturday, March 8 - March 9, 2024
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For two days from March 8 to March 9, 2024, the 17th
Workshop on Reactive Metal Processing (RMW17) was held
at the Massachusetts Institute of Technology (MIT). This
annual workshop is an international industry-academia
collaborative workshop on materials processing, jointly
organized by Prof. Toru H. Okabe and Prof. Shunsuke Yagi
of the Institute of Industrial Science (IIS), the University of
Tokyo, as well as Prof. Donald R. Sadoway and Prof. Antoine
Allanore of MIT. The workshop is a leading international
workshop in the field of reactive metal processing with
approximately 50 participants from many countries, such as
the USA, Canada, Norway, and Japan.

The two-day workshop included presentations on rare
metal production/recycle processing, as well as advanced
battery materials, which are essential for a sustainable
society. The participants had active and fruitful discussions.
Furthermore, the workshop was conducted in cooperation
with the students and staff of both MIT and the University
of Tokyo, which contributed to the development of closer
relations among them.
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Dr. Jonathan Steven Paras from Sandia National Laboratory Visited IIS and Nippon Steel Corporation

Thursday - Friday, March 14 - March 15, 2024
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On March 14, 2024, Prof. Takanari Ouchi, Project Lecturer,
brought Dr. Jonathan Steven Paras from Sandia National
Laboratories to East Nippon Works Area of Nippon Steel
Corporation together with Prof. Shunsuke Yagi. Dr. Paras
also visited the 1IS on March 15, 2024. He gave a lecture
on his research, entitled “An Irreversible Thermodynamic
Formalism of the Electronic Contribution to the Entropy
in Metals”. There were many active questions from the
graduate students, and a fruitful discussion was held . In
addition, he visited the Ouchi Laboratory, Ogura Laboratory,
Mizoguchi Laboratory, lkeuchi Laboratory, Yagi Laboratory,
Nakagawa Laboratory, and Okabe Laboratory. At the
subsequent exchange meeting, the faculty members of the
[IS gathered and engaged in in-depth discussions on a wide
range of topics with Dr. Paras.
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A Lab Tour for the Graduate School Entrance Examination Information Session at UTokyo Komaba Research
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On April 26, 2024, the Second Guidance for FY2025 Entrance
Examination by the Department of Materials Engineering,
was held at UTokyo Komaba Research Campus. As a part
of the tour, a group of four prospective students visited
the Okabe Laboratory. They held exhibits, such as metals
and ores, with their hands while listening to a relevant
explanation. It seemed to be meaningful for the participants
to learn on-site.
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UTokyo-lIS Incubation Meeting 2024
Thursday, June 6, 2024
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On June 6, 2024, the UTokyo-IIS Incubation Meeting
2024 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-level employees
from various industries.

Prof. Takanari Ouchi, Project Lecturer, explained to visitors
from industries about the recycling process of precious
metals. He discussed with the visitors industrial and
technological challenges, as well as the future vision in the
non-ferrous metallurgical field while allowing the visitors to
hold various ores and scraps containing precious metals.
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The JX Metals Endowed Unit Booth Exhibition at UTokyo Komaba Research Campus Open House 2024

Friday - Saturday, June 7 - June 8, 2024
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For two days from June 7 to June 8, 2024, the UTokyo
Komaba Research Campus Open House 2024 was held,
and the JX Metals Endowed Unit and JX Advanced 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 Advenced Metals Corporation. The exhibitors explained
the characteristics of copper by conducting an experiment
on the high thermal conductivity of the metal. Visitors
were captivated by the experiments. Over the two days,
approximately 300 visitors visited the booth, and it became
a very lively event.
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Educational Campaign of Non-Ferrous Metal Smelting Fields at UTokyo Komaba Research Campus Open House 2024

(Okabe Lab)
Friday - Saturday, June 7 - June 8, 2024
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For two days from June 7 to June 8, 2024, the UTokyo
Komaba Campus Research Open House 2024 took place
and the Okabe Laboratory exhibited nature ores of rare
metals, their industrial products, and scraps. Graduate
students explained the importance of non-ferrous metal
industries to many visitors, who were very interested in
the competitiveness of Japan'’s recycling technology. Many
junior and senior high school students interacted with the
graduate students about their future job expectations.
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Tour of the Ouchi Laboratory at UTokyo Komaba Research Campus Open House 2024
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For two days from June 7 to June 8, 2024, the UTokyo
Komaba Campus Research Open House 2024 took place and
the Ouchi Laboratory presented an exhibit on the smelting
and recycling of non-ferrous metals such as precious metals
and rare metals, as well as related processes. Graduate
students explained the exhibit to visitors. They also
demonstrated electroless plating. Visitors were interested in
the electroless plating reaction, in which a film is deposited
with the generation of bubbles.
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Science Class Presented by the JX Metals Endowed Unit at UTokyo Komaba Reserch Campus Open House 2024

Saturday, June 8, 2024
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On June 8, 2024, the science class was held by JX Metals
Endowed Research Unit, JX Advenced Metals Corporation,
and Office for Next Generation (ONG) in UTokyo Komaba
Research Campus Open House 2024. More than 20
junior high school students participated in the class.
After an explanation about the characteristics of copper,
experiments on copper refining were conducted. Copper
jons were extracted with an organic solvent from a copper
aqueous solution containing impurities. The obtained
solvent was stripped with a sulfuric acid solution. Finally,
pure copper was electrodeposited on the stainless steel by
electrowinning from the sulfuric acid solution containing
copper ions. The students experienced the industrial
refining process (SX/EW) and learned the characteristics of
copper while having fun.
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Professor Okabe’s Research Group Published Their Research Results on a New Titanium Smelting and Recycling

Technology in Nature Communications
Wednesday, June 12, 2024
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Fig. 1 Conceptual diagram of a new smelting method for producing titanium (Ti) or Ti alloy from titanium oxide (TiO,). The proposed deoxidation technique is
designed to establish the mass production of titanium through the seamless integration of the refining, melting, and casting processes. The process is characterized by
the direct removal of oxygen from titanium alloys with high oxygen concentrations by applying the formation reaction of oxyhalides (e.g. YOF), such as yttrium (Y). By
using alminium (Al) scrap, and other materials, it is possible to establish a new smelting process that can significantly reduce carbon dioxide (CO, ) emissions.
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Journal: Nature Communications

Title of the article: Direct Production of Low-Oxygen-Concentration
Titanium from Molten Titanium

Authors: Toru H. Okabe, Gen Kamimura, Takashi Ikeda, and Takanari Ouchi
DOI: https://doi.org/10.1038/s41467-024-49085-4

URL: https://www.nature.com/articles/s41467-024-49085-4
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On June 12, 2024, Professor Toru H. Okabe, Dr. Gen Kamimura,
Dr. Takashi lkeda, and Prof. Takanari Ouchi have developed a
new technology to effectively remove oxygen from molten
titanium using rare earth metals and their fluorides. This
deoxidation technology using rare earth metals and halides,
such as fluoride, utilizes a reaction in which the oxyhalides
of rare earth metals are formed. Compared with previously
reported deoxidation techniques, the oxygen removal limit
of this technology is significantly lower and can remove
oxygen to concentrations as low as 0.02 mass% (200 mass
ppm O) even from highly reactive titanium melted at high
temperatures. This technology can be applied to a new
process for the direct production of titanium with low oxygen
concentrations from titanium oxide feedstock. It also enables
upgrading (purification) and recycling to produce titanium
with low oxygen content from titanium scrap with high oxygen
content. Owing to these developments, the production cost
of titanium will be significantly reduced, which is expected to
lead to an increase in the widespread use of titanium.
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Research Work Experience in Non-Ferrous Metals for Junior High School Students 2024

Wednesday - Friday, July 3 - July 5, 2024
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For three days from July 3 to July 5, 2024, 5 students from
the Musashino 3rd Junior High School visited the Okabe
Laboratory and Ouchi Laboratory at the Institute of
Industrial Science (IIS), the University of Tokyo, to acquire
practical job experience. These students learned the
importance of non-ferrous metals, particularly rare metals
and conducted experiments using rare metals. The
students actively asked questions and enthusiastically
exchanged opinions with one another.
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The 111th Rare Metal Workshop: More than 320 People Attended Lectures on the Environmental Effects of EVs

Friday, July 26, 2024
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On July 26, 2024, the 111th Rare Metal Workshop was held
at the Institute of Industrial Science (IIS), the University of
Tokyo. The event was hosted by the Rare Metal Workshop
(Organizer: Prof. Toru H. Okabe). The JX Metals Endowed
Unit was a co-sponsor of the workshop.

The workshop consisted of multiple lectures on the
environmental effects of EVs given by Mr. Yasunori Takei
from Metal Economics Research Institute, Japan, Prof. Toru
H. Okabe, Prof. Makoto Ue from Waseda University, and
Prof. Toshihiko Koseki from the University of Tokyo. A Q&A
session was held after each lecture, and numerous experts
discussed the various topics.

After the lectures, a general discussion was held by Prof.
Harumasa Kurokawa, and Prof. Shunsuke Yagi from the IIS,
in addition to the speakers of the lectures.

There were more than 90 attendees in the convention
hall; more than 230 people from industry, academia,
government, and media remotely attended the workshop,
making it a very successful event.
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The 1st Workshop on Metallurgical Processing with Professor Ouchi Serving as an Organizer

Thursday - Friday, August 1 - August 2, 2024

Prof. Takanari Quchi, Project Lecturer
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For two days from August 1 to August 2, 2024, the First Workshop
on Metallurgical Process was held at the Seaside Hotel Maiko
Villa Kobe. This unit, the Laboratory of Non-ferrous Extractive
Metallurgy, Department of Materials Science and Engineering,
Graduate School of Engineering, Kyoto University, and Endowed
Research unit of Non-ferrous Smelting and Environmental Science
at Tohoku University participated as co-organizers. Prof. Takanari
Ouchi, project lecturer, was involved in the organizing team and
also gave an oral presentation. This symposium was planned as
a forum for mid-career and young researchers working at public
research institutions across Japan, as well as doctoral students
aiming to become researchers in the future, to exchange opinions
in a free atmosphere by presenting their recent research results
and methods under the conditions of non-disclosure and non-
recording. The scope of the conference covered a wide range
of topics, from metal smelting and recycling to the creation
of new materials, but the main focus of the discussions was
manufacturing processes. There were 11 oral presentations and
9 poster presentations, and the discussions were thorough. The
get-together that was held after the first day’s lectures was also
very lively, and participants were able to deepen their friendships.
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High School Students from Schools Affiliated with Waseda University Visited the Tokoro Laboratory

Friday, August 2, 2024
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On August 2, 2024, 20 high school students (4 first-years,
10 second-years, 6 third-years) from schools affiliated with
Waseda University visited the Tokoro Laboratory for a
laboratory tour and to perform experiments. As the impact
of COVID-19 has subsided, the number of participants has
increased significantly from eight last year.

The experiments included a wastewater treatment of
acid mine drainage (AMD) and industrial wastewater for
environmental management technology, and a peeling test of
cathode material from aluminum foil in lithium-ion batteries
(LIB) using electrical pulsed discharge, for the development of
recycling technology. In the wastewater treatment experiment,
an experiment was conducted to remove iron, copper, and
nickel by neutralization coprecipitation and recover metals by
simulating mine wastewater and industrial wastewater. The
high school students were already interested in environmental
problems, but their interest was further increased by
experiencing university research.

At the end of the event, a round-table session was held, and
students from Tokoro Laboratory gave advice to the high
school students from the perspective of current university
students. In response to a proactive question about “What
should | study before going to university?”, a current university
student’s comment that “the knowledge necessary for
research is the accumulation of what I learn in high school
classes” seemed to resonate with the high school students.
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The 35th University Laboratory, Waseda University
Tuesday, August 6, 2024
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On August 6, 2024, the 35th “Uni-lab”, an educational
science program with workshops for elementary and middle
school children, was held by the Faculty of Science and
Engineering, Waseda University. In a workshop, Prof. Chiharu
Tokoro and her colleagues organized an experiment titled
“Let’s make twinkling plated star!” with the support from JX
Advanced Metals Corporation, and 30 elementary school
students (grades 3 and 4) participated in it. The students
made their original key chains with three patterned metallic
colors, by masking brass plates with shaped stickers and
plating it with copper and nickel. The students observed the
plating process with interest and wrote down their findings
on worksheets. After the experiment, industrial applications
of plating were introduced through a quiz with Coppy, a
copper fairly invited from JX Advanced Metals Corporation.
Research activity at the university was also introduced. The
parents commented that this workshop was very fulfilling
and it increased the children’s interest in science.
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Symposium on Industry-Academia Cooperation and Human Resource Development,

Organized by the JX Metals Endowed Unit
Friday, September 20, 2024
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On September 20, 2024, the Symposium on Industry-
Academia Cooperation and Human Resource Development
was held at the Institute of Industrial Science (IIS), the
University of Tokyo. The event was hosted by the JX Metals
Endowed Unit. Following the opening remarks by Prof. Toru
H. Okabe, lectures on industry—academia cooperation and
human resource development in the non-ferrous metal
refining industry were given by Prof. Shunji Yamanaka,
Prof. Harumasa Kurokawa, Prof. Tomoko Sugano, Prof.
Takanari Ouchi, Prof. Chiharu Tokoro, and Mr. Toshiyuki
Yamaoka from Technology Group, JX Advanced Metals
Corporation. To conclude the seminar, Dr. Shizuo Sugawara,
Director, Deputy Chief Executive Officer, JX Advanced
Metals Corporation provided a summary and remarks. There
were 55 attendees on-site and approximately 90 online.
Additionally, a technical exchange meeting was held after
the seminar, making it a highly successful event.



34

| TEENRE
Activities Report

BI2EILT7AZIVARS 1 I\ T = A2)0 DIRVREFFRICB T S8 ERIC340 B LU LEAEM
The 112th Rare Metal Workshop: More than 340 People Attended Lectures on the Current and Future State of

Battery Metals

Friday, September 27, 2024
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On September 27, 2024, the 112th Rare Metal Workshop
was held at the Institute of Industrial Science (lIS), the
University of Tokyo. The event was hosted by the Rare
Metal Workshop (Organizer: Professor Toru H. Okabe). The
JX Metals Endowed Unit was a cosponsor of the workshop.
The workshop consisted of multiple lectures on the current
situation and future of battery metals given by Dr. Takeru
Moriyama from Toyota Tsusho corporation, Prof. Toru
H. Okabe, and Prof. Harumasa Kurokawa. A Q&A session
was held after the workshop, and numerous experts
discussed the various topics. There were 70 attendees in
the convention hall; more than 270 people from industry,
academia, government, and media remotely attended the
workshop, making it a very successful event.



ISTELSHAIVRTOT S L FARZEICTRITAN
Japan Science and Technology Agency (JST) Sakura Science led by Tokoro Laboratory
Monday - Saturday, September 30 - October 5, 2024
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For six days from September 30 to October 5, 2024, the
Tokoro Laboratory from Waseda University invited seven
students from Curtin University in Perth, Western Australia
(led by Dr. Hussein Znad) as an activity of the Japan Science
and Technology Agency (JST)’s “Sakura Science Program”.
The title of this program was “Exchanges toward the
formulation of international joint research plan in the field
of resource circulation,” and in line with this objective,
several events were held.

During the students’ visit to JX Advanced Metals’ Nippon
Mining Museum and Hitachi Works (Hitachi City), they
learned with great interest about the history of Hitachi’s
mines, the development of the mining and measures to deal
with air pollution issues, and how the domestic production
of mining equipment, which was initially imported, led to
the rise of Hitachi, Ltd. They also toured a copper smelting
plant and an experimental facility for recovering important
metals from lithium-ion battery. By seeing the industrial
equipment, they understood the difference from the
laboratory scale.
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Professor Takanari Ouchi, Project Lecturer, Gave a Lecture to 200 First-Year Students at Junior High School at

Otsuka, University of Tsukuba
Saturday, October 5, 2024
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On October 5, 2024, Prof. Takanari Ouchi, Project Lecturer,
gave a lecture to approximately 200 first-year students at
Junior High School at Otsuka, University of Tsukuba. The
purpose of this lecture was to broaden the perspectives of
junior high school students and expose them to various
values. Prof. Ouchi presented his past research and the
production and recycling of non-ferrous metals. He also
displayed various rare metals and ores he brought with
him. The lecture was highly lively and interactive, with the
students asking numerous questions.
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Professor Zhigang Zak Fang from the University of Utah Visited Okabe and Ouchi Laboratories.

Thursday, October 17,2024
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On Thursday, October 17, 2024, Professor Zhigang Zak Fang
from the University of Utah visited the Okabe and Ouchi
laboratories, the Institute of Industrial Science (IIS) at the
University of Tokyo.

In the seminar room of Building F at the IIS, Prof. Okabe
introduced the IIS's organization and research activities.
Afterwards, Prof. Okabe and Prof. Ouchi gave a tour of the
Okabe and Ouchi laboratories and Central Workshop. At the
Okabe Laboratory, Prof. Zak Fang had the opportunity to
touch various rare metals and ores. Prof. Okabe introduced
the titanium stool designed by himself. The experimental
equipment used for the high-temperature pyrometallurgical
processes were introduced to Prof. Zak Fang. At the
Central Workshop, Prof. Okabe gave a tour of the plant
and explained the various facilities. Finally, the analytical
equipment and experimental equipment managed by the
Ouchi laboratory were introduced.

The tour was lively with Prof. Zak Fang asking many
questions.
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UTokyo-lIS Kashiwa Campus Open House 2024:
Introduction of Okabe Lab — Future Materials: Titanium, Rare Metals

Friday - Saturday, October 25 - October 26, 2024
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For two days from October 25 to October 26, 2024, UTokyo-IIS
Kashiwa Campus hosted an open house event in conjunction
with the “University of Tokyo Kashiwa Campus Open House
2024." The Okabe Laboratory showcased an exhibition
booth focused on “Future Materials: Titanium, Rare Metals.”
The booth featured a video presentation highlighting the
laboratory’s research endeavors, experimental equipment,
and ongoing experiments. Samples of titanium and other rare
metals were exhibited. Furthermore, brochures and periodic
tables were prepared for this event.

Visitors had the opportunity to interact with titanium and
rare metals, which are not commonly seen. We explained the
manufacturing process of titanium, the challenges associated
with its recycling, and the important roles of rare metals in
daily life. Visitors enjoyed the unique opportunity to engage
in a tactile exploration of the periodic table, comparing the
weights and properties of various metals. The attendance
nearly doubled compared to the previous year, with 73 visitors
recorded on the first day and 193 on the second day.
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The 53rd Molten Salt Chemistry Workshop Held with Professor Ouchi Serving as Chair of the Organizing

Committee
Friday, November 1, 2024
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On November 1, 2024, “The 53rd Molten Salt Chemistry
Workshop” was held at the Institute of Industrial Science
(11S), the University of Tokyo. The event was organized by
the Molten Salt Committee, the Electrochemical Society
of Japan, and the Research Center for Sustainable Material
Energy Integration, IIS. Prof. Takanari Ouchi, Project
Lecturer, served as the chair of the workshop’s organizing
committee. Prof. Kouji Yasuda, Program-Specific Associate
Professor at Kyoto University and Assistant Professor of
Iwate University; Prof. Yu-ki Taninouchi, Associate Professor
at Kyushu University; Mr. Yukihiro Yokoyama from Santoku
Corporation; Mr. Minoru Tsunekawa from A.L.M.T. Corp.; and
Dr. Takahiro Inoue, OSAKA Titanium technologies Co., Ltd.,
delivered lectures on research and technologies pertaining
to molten salt.

A Q&A session followed the workshop, during which
experts engaged in in-depth discussions on various topics.
The event drew a total of 47 participants from industry,
academia, and government, who attended both in-person
and virtually, culminating in a highly successful outcome.
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Titanium Symposium 2024
Friday, November 15, 2024
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On November 15, 2024, “Titanium Symposium 2024 (The 8th
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, the Rare Metal
Workshop (Organizer: Professor Toru H. Okabe), Research Center
for Sustainable Material Energy Integration, and JX Metals
Endowed Unit.

Mr. Junji Kawafuku, President and Representative Director of
OSAKA Titanium Technologies Co., Ltd.; Prof. Hidehiro Sekimoto,
Assistant Professor at lwate University; Prof. Toru H. Okabe; and
Mr. Takeshi Sannohe, Executive Managing Officer and General
Manager of the Titanium Division at Toho Titanium Co., Ltd.,
gave lectures on the current state as well as future prospects
and advancements in titanium technologies.

A Q&A session was held after the workshop, and numerous
experts discussed the various topics. There were about 80
attendees in the convention hall and about 190 remote
attendees from industry, academia, government, and the media,
attended the workshop, making it a very successful event.



I ERERBRIFFLMICE X £BFH 1= b)/IX Metals Endowed Unit 41



42



Z DADIETR
Other Information

5% DFE / Upcoming Events

BRIBREY >V RI I
BERBORE - UTAVILEMORFHE E12EELBVVK)
Special Joint Symposium:
Frontiers of Extraction and Recycling Technology for Precious Metals (The 12th Precious Metal Symposium)

Friday, January 10, 2025

FE15EBLT7AZIVARS
The 115th Rare Metal Workshop
Friday, March 21, 2025

BIBEIVTITATARIVT =03y T CKEMRL 7 A 2IVARR)
Reactive Metal Workshop 18 (RMW18)
Friday and Saturday, March 28 and 29, 2025

FRUIVRITI2025
Titanium Symposium 2025
November 2025

WXOVRITL XEBFEMIZYMILZEBEYVKRITL)
JX Symposium (organized by the JX Metals Endowed Unit)
November 2025

BRIBREY >V RI I L
BEERBORE - UTAVILEMORAHE E13EELBEVVR)
Special Joint Symposium:
Frontiers of Extraction and Recycling Technology for Precious Metals (The 13th Precious Metal Symposium)

January 2026

https://www.okabe.iis.u-tokyo.ac.jp/japanese/index_j.html
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Institute of
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FrEEEET KM PRAY
Prof. Takanari Ouchi, Project Lecturer
E-mail: t-ouchi@iis.u-tokyo.ac.jp

T 153-8505 BAEE 2K 55 4-6-1
RREANFEEERMATTRT Fe-407
Tel: 03-5452-6629

Fax: 03-5452-6330

QED

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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