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BAEEY YRIVL TESBORER - VT A7)VEMORFHE (5B 6 BEE£BY VK)
Special Joint Symposium : Front Lines of refining and Recycling Technologies for
Precious Metals (The 6th Precious Metals Symposium)

TR (E% BN LB B8R BEHO RGBTV VRV UL
Symposium for Professor Nobuaki Sato and Prefessor Toyohisa Fujita

F20B EREBER - W - UTAV)IVEFRIEIF— @ UT-NYO
The 2nd Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals
@UT-NYO

F14LE VTITATARIVT—023v T CRERRL 7 A2 IVAERSR)
The 14th Workshop on Reactive Metal Processing (RMW14)

NN BRREI 12—V 7 LBTR) Z1—TIVEERBER

Commemorative lecture at the exhibition renewal of the Kitakyushu Environment Museum

F1lE TELDHIERTTIAZ
Kodomo-mebae Festa

/I —RERMAFE (NTNU) EOEREITR
International Exchange with Norwegian University of Science and Technology (NTNU)

Tk 31 FE XERFARRE HFRINTEZRE
Prize for Science and Technology awarded from Minster of Education,
Culture, Sports, Science and Technology

ERVRY UL TSEBROBRREE RIBR AT EER VR Y U]
International Symposium : 1ISO/TC 298 Rare Earth 4th Plenary Meeting,
Roles and Rules of Rare Earths Industry for Sustainability

UTokyo-lIS 4 > FaN— 3> —712% 2019
Utokyo-IIS Incubation Meeting 2019

RAZ) T —FF v/ ARE XeBHFNMIZY T —XBR
JX Metals Endowed Unit Booth Exhibition at UTokyo Komaba Research Campus Open
House

RAES T —FF v/ \ARH IERSBRBOFTOER
Non-Ferrous Metal Smelting Educational Campaign at UTokyo Komaba Research
Campus Open House

RAES) T —FF v/ \ARE X @BFMNIZY b ICKSERKERE
Science class by JX Metals Endowed Unit at UTokyo Komaba Research Campus Open
House

FREEICKHIEHERIC DUV TDIATEEER
Research Work Experiences in Non-ferrous Metals for Junior High School Students

F2[E TELHIEZTIAZ
2nd Kodomo-mebae Festa

BEBERBERR SMRECRALIEERE + #ER
Joint Summer Seminar Camp among 5 Laboratories in the Field of Non-ferrous Metals
Resource Recovery
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Activities The 86th Rare Metal Workshop

BHR - ZMFR (MMU) BEERZER FE 168 TER - =46 - BE) BiliEHEORRR] 27
The 16th Exchange Meeting on Technology and Research for Resources, Materials and
Environment, Kanto Branch, the Mining and Materials Processing Institute of Japan (MMLJ)

BAZfa#E [SDGs DIcHDER - MBROERERICET STV KRITL 28
Symposium on cyclic use of resources and materials for SDGs
(by Science Council of Japan)

$£32E BREAF1I=57 29
The 32th University Laboratory, Waseda University

F87[El L7 AZIHARR 30
The 87th Rare Metal Workshop

F—=ART LF—NVENLERF S0ASFROFESLURZ YT DR 31

Visitor from Department of Ferrous Metallurgy, University of Leoben, Austria

EBEERERFRICT. RFE 1 F4 240 AT L. FERHERIR SRR X €8 32
BARE L EBICHREE

Prof. Okabe and Prof. Tokoro Delivered Special Lectures with JX Nippon Mining & Metals

to 240 1st year Junior High School Students of Takeo Junior High School, Saga

RERIBILH I EHEFFREENDTFER 33
Special Lecture for Hiroshima Prefectural Fukuyama Seishikan High School Students

LS LR LR FIRERRDEM RS 34
Okayama Prefectural Okayama Sozan Junior High School Students Visited IIS

FRUIVIRI T 2019 35
Titanium Symposium 2019

FRFFER - B EBLFERNOFRERERE 36

Lecture at IS for Chemistry Club Students, Kaisei Junior & Senior High School

=70ty I RH REVTAVIVESD) ICBITREZEEICETSYVRITL] 37
Symposium on Industry-Academia Collaboration in the Field of Materials Processing,
including Environmental Affairs and Recycling

R - BRYVYRI UL TESBORE - VT 7IUEMOREHR (E70&82BYVR) 38
Special Joint Symposium : Frontier of Extraction and Recycling Technology for
Precious Metals (The 7th Precious Metals Symposium)

Sadoway 70 Symposium 39
Sadoway 70 Symposium
BI5E UTITaTARIVT—02avT CRERRL 7 A2 VRS 40

The 15th Workshop on Reactive Metal Processing (RMW15)
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Access
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Research Unit Brief
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BOEICESTEERFELLGOTVET,
REMPAREPICIE. BERMZHA - EREE, FFEN—X
AZIVEL T AR VICBU TR G ERIZEFIAL ) U 1 7 ) Vil &
AREIBEEEIC. RAEBRSIEVHRE - HiTEDBERZ Y
FZRBOEELHBILTHEEL TN,

BB 5 FRDEEZESICREE S Do, Fiflc
B FB8 #d%% X2 \—I<iA. 2017 F 1 BKYE 2 HADES)
ZRIALE LT, F2HTIE 5B 1 HDEBICIA. —RAHR.
FICZEPRREUTOEFHEIC. ADFOMAOD 17
EHBEILEFEFNICEIALET,

Recycling of valuable materials is essential for the sustainable
growth of a society. High-quality natural resources are
depleting, and resource nationalism is rising in countries rich
in natural resources. Therefore, it is very important for Japan
to promote the recycling of both rare and base metals.

This unit develops environmentally friendly recycling

processes based on smelting and refining technologies

for nonferrous metals. Furthermore, it aims to train young

researchers and engineers in collaboration with industrial =(fE X LB

sectors in this field. Sponsor JX Nippon Mining & Metals Corporation

In order to expand the activities of the unit further after five

years in the first term, the second term began in January @ JX %E**—té*i
LY I\ Ix

2017, with the addition of Prof. Chiharu Tokoro as a new

member. In the second term, this unit will not only further

develop the activities undertaken in the first term but also

REHARE E1H:

Period 202F 1B ~2016 12 B(5%F)
1st period: Jan. 2012 to Dec. 2016 (5 years)

$E2HY:

2017FE 1B ~2021FE 128 (5 %)
2nd period: Jan. 2017 to Dec. 2021 (5 years)

intensify activities to raise awareness of the importance of
this field to the general public, especially women and young

children (below high school age).
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Member & Research Introduction

R 1 2% (S EEuR)
Prof. Toru H. Okabe

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

Vice President, The University of Tokyo

R
RFRT RV F— - HRGATI L 5 —
tYs—F - 8

Director Professor, Integrated Research Center
for Sustainable Energy and Materials, Institute of
Industrial Science(llS), The University of Tokyo

Resource Circulation of

Rare Metals
Products
Raw Materials Scraps
Aircrafts
Cuting tools
| Electronics
Recycling Process
Pyrometallurgy
Hydrometallurgy
Electrochemistry
A )\— &HTTAEN
Member & Research Introduction
i TS 0% (15E8ER)

Prof. Chiharu Tokoro

(Project Professor of this unit)
http://www.tokoro.env.waseda.ac.jp

| BREAAXF BT 1Mk #u%

Professor, Faculty of Science and Engineering,
Waseda University

Toward...

Sustainable
metal utilization
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L7 XA ZNDFHRY) YA 7 VEfiTOREF
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Development of Efficient Recycling Technologies

for Rare Metals

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

tungsten, cobalt, rhenium, and platinum group metals.

BEYCHLELFZ [ER] L LTHRATZ DD
S BtRRERAT DR S

BOEYDRERYCHIVE A%, Bl(fENSZEBERELT
FETBcDHITE DEELDSWTTRD CEBRIFEAL TV
WEC. BNEGLERESRNERL VL ARENBYEY, Sk
ETIE TEBRIIEECIAZRN T TG ERFEDEE Tl
BETAILICEDC AIRIVF—EIDNBERET O R ER T
N HIRZTOCVEY, 2O7OtRIE EREPERITALLT
SEDORBEEET S/ OLAD. EHIE FHE] HBUME [H
BULER | (CRIBLE IO RIEEBEEICTTEEAETAEADR)
e kA AEERREEEOTVNEY,

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

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

efficiency for overall metal production.
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Brief Overview
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Support Member & Research Introduction

AT R BUR

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

EERTZERT Y Z 7 B AE

Senior Collaborator, IIS

RILAF BEHE

Professor Emeritus, Tohoku University
NEFEZEAN BRIB YA 7IVEEMEREE
fterz2—tvr2—FK

Director, Fukuoka Research Commercialization
Center for Recycling Systems

Base Metals and Minor Metals recovered from
Primary and Secondary Resources in
Non-Ferrous Industry

@ Copper
concentrate
@ Shredder @ Sulfuric acid
ust
® Zinc Cu Pb @ Lead
concentrate Zn Cu concentrate
® Fly ash
Pb
® EAF 2 ® Waste
dust lead

battery

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

HR—b X2\ — &HATRBN

Support Member & Research Introduction

A1 ES %

Prof. Masafumi Maeda

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

RRAF BEHR

Professor Emeritus.

RBEHBFART PR

President, Kyoto University of Advanced Science

Raw materials
(ore, concentrate)

| Smelting, Refining |<—|

Materials

- Copper

- Precious metals

- Rare metals

- High-purity metals

Products Industrial

- Electronic device scrap

- Solar cell

- Automobile

- Superconductive
magnet

Obsolete
scrap
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RIS AIVDERELT TATHIR] EWSEZAZRBLTL
£, REOHHIILFEZRIL. FESEEOHE CIENSLDRS
ZED " EREY" (WWETEY) AMTONTEY. BB ClESH
WEEA. TATHR] (& #ishLZFHENICHR O TN SEER
25DTHY, BIEIITUTA7IVDEREZVED THOTH. —
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THYHESICL, SRREELCRTET SN T,

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

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

reserved as artificial deposits in the proposed system.

EREE7T DL ROREL L BHEROY YA 7L
BADEETHREEN TV 2EREIE. . #1. Eihho, L777—R-
BERBECEIRKCEVET, BERZEMFIBL. EBEEICSS
HDHBIXIVF—ZRNCTBcéh. BHF /O ADBRENNET
9. Feo EEMDSEMIIEENTSHDTOLARBEES. &
IR S 2B EMEDBEIEAIEESREL GO TCVE T,
AHARECTIE. BRICBITSEBEETOCRICEET2ESVE
{EMDIMEIC DA T DFRZITOCVE T, &l (EFRIFEEY
BREBORROSRISHKAZTHAL. BIF 7O ADHRBLHIRT
ACADREZITOCVEY,

Optimizing Metal Production Processes and
Developing Recycling Methods for Valuable Metals

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

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

transfer, improvements in the production processes are being realized.
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Support Member & Research Introduction
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Prof. Shuji Owada

http://www.owada.env.waseda.ac.jp
EERTHAZEAT & EEUE

Visiting Professor, IIS

RREEAASF BT F ik Bu%

Professor, Faculty of Science and Engineering,
Waseda University

BAFMaFEERS

Cooperation member of the Science Council of Japan
REERIFREE

Director of the Resources Processing Society of Japan
BEE (V) sE i EESE

Director of the Japan Foundation for Advanced
Auto Recycling

Electric/electronic PV panel, Auto-Chemical
Development of
Environment-friendly

Recycling Process

Appliance, Catalyst, Incineration

Automobile,... Bottom Ash, Sludge...

Smart Comminution

Smart Sorting
*improvement of various
sorting technology

* Selective comminution

* Electrical disintegration
* Breakage mechanism
*Modelling and simulation

Size, Shape, Magnetic/
Electric property,
Wettability, XRT, XRF, LIBS, etc
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Support Member & Research Introduction

LE fhTh %

Prof. Katsunori Yamaguchi
http://www.env.waseda.ac.jp/laboratory
RN B EHR

Visiting Professor, IIS

BREHEAR BT Mkt 5%

Professor, Faculty of Science and
Engineering, Waseda University

EFKRE REHE

Professor Emeritus, Iwate University

GOAL: engineering-oriented

\/Vhy? Technological
& Engineering
Problems in
Metallurgical
How? Industries

APPROACH:thermodynamics-oriented

. Pt;.zs_e Thermodynamic
quilibrium Properties of
among Metallurgical
Metallurgical Substances
Substances
Heat & Mass Thermodynamics
Balance i
3 Calculation
Calculation

Evaluation &
Optimization of
Metallurgical
Processes

Proposal of
New Processes

RS BERBERIFFMIEIRM X 2BF( 1= v b )/IX Metals Endowed Unit

AL (BEEY) BERZ2EL BT 3

KABLUFEEMERICITBMNEAEY - BEMNVEELUTEE
LTWBTeth, EREREUNEDBERRE - BIEDDRELZVE T,
ZOBDF—T7/ OV — SN CITH, BIRILF—H
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Development of Efficient Recycling Technologies
for Rare Metals

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

energy efficiency.

FERBERICH 1T B L 7 X ZIVENNERAT
BARDEZEITRLTEDNTERVLL 7 ARVDENRIT, N—R A2/
EMHEN DR - 38 - EIRGEDIFRERBOBBREAMOISAIN T
9, FIRIE 1 TFROBSFRIEITE - 2R 87 - 8 - TER - A
I AV TSFF - AT NI T EARR T
VFEY - TIVIVIRE. LT7ARIVEEE 2 0 EE DRGSR
HEUENTWRHILBYET,

UHERECIE. R/ Ot AZRVHHLLESBERER. £BRIZY
TR, REYIE G EHREEEICERLEMERETOTVE
ER

Integrating Mineral Processing and Extractive
Metallurgy for Advanced Resource Recovery

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

metallurgy.
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Brief Overview
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Support Member & Research Introduction

Seil) 2 BuR

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

A ERITIZRRR B EEIR

Visiting Professor, IIS

MEAF EFERFHITH 8%

Professor, Graduate School of International
Resource Sciences, Akita University

Elements in ores

Ores/Minerals

Minin, l
9 R

ecycling and resource
circulation
(Urban-mining)

Mineral Processing

Extractive Metallurgy

Metal/Material

Automobiles, Electronics......
(End-of life products)

TR— b AV I\— &ERFEREN

Support Member & Research Introduction
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Prof. Kazuki Morita
http://wood3.t.u-tokyo.ac.jp
A ERATI SRR BAZRIE Y
Research Affiliate, IIS
RRKFE TERIAZER Hi%

Professor, School of Engineering,
The University of Tokyo

Basic Materials
Steels

Solar Cell Silicon
Value-addition

Refining

Recycling

High-temperature

Physical Chemistry By-products

Raw Materials Wastes
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Integrating Mineral Processing and Extractive
Metallurgy for Advanced Resource Recovery

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

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

solid waste.

BREdRO-HOT O RFER

SHRETIE, HECFEARS ) D ZRnE LIBEERORE
FERT O ARREEL (R et B RO Bz BiELE
Y. BTSSR CARENAY ) IV 0BRTOEA U
AUV T O ABIHICEE I 2 BN F T PRI RIEZ D
1T, BROYIEMLFMREZITOCVET, Fle. MRBSEICHSE!
YD - EEMOSMIHELICESE CRIERFROERZBRNEL
TIRILSEWAEATOE D,

Process Development for Sustainable Society

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

and industrial waste.
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Support Member & Research Introduction
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Prof. Takeo Hoshino

http://www.sdm.t.u-tokyo.ac.jp/index.html

A EERRATRA TR BAZTE S

Research Affiliate, IS

RRAY TERAER FERUR

Project Professor, School of Engineering, The
University of Tokyo
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7" To Develop a comprehensive methodology of life cycle analysis to
compere sustainabilty among way of use of materials
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Establish a comprehensive methodology of life cycle analysis to

compere sustainability among use of base materials

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

energy consumption and waste management

8
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Recording of ONG Video Teaching Material: “Future Material: Titanium and Rare Metals”
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As of January 2019, the 2018 Office for the Next Generation
(ONG) video, “Future Material: Titanium/Rare Metals,” has

begun to stream on the internet. This project was organized
and sponsored by the ONG Manager (Professor Marie Oshima)
in cooperation with the JX Metals Endowed Unit Prof. Toru H.
Okabe, Project Professor of the unit, who appears in the video.
The contents of the lecture are based on the project, “Future
Material: Titanium/Rare Metals,” which was presented as a
special lecture at the Saitama Prefectural Urawa Daiichi Girls’
High School on September 22, 2018 (Organized by the ONG). In
this video, Ms. Miki lgarashi, a graduate student at the University
of Tokyo at the time, acts as the interviewer. The development
of such a video teaching material, explaining copper and
titanium smelting for high school students, is pioneering, which
is rare not only in Japan but also worldwide. A special character
of JX Nippon Mining & Metals, “Coppy,” also appears in the

explanation of copper smelting.
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Special Joint Symposium:
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The Front Lines of Refining and Recycling Technologies for Precious Metals (The 6th Precious Metals Symposium)

@ Friday, January 11,2019
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(as of 2019), Research Adviser of IS
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Making toast by Dr. Norio Yuki,

JX\Nippon Mining & Metals SecialGathering’and poster session
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On January 11, 2019, at the Institute of Industrial Science (IIS),
the University of Tokyo, a special joint symposium, entitled
“Frontier of Extraction and Recycling Technology for Precious
Metals (The 6th Precious Metals Symposium),” was held by
the JX Metals Endowed Unit, Integrated Research Center for
Sustainable Energy and Materials (IRCSEM), and Rare Metal
Workshop. This symposium has been held every year since
2014, and this year, approximately 270 people, mainly from
non-ferrous and precious metal recycling industries, eagerly
participated and actively contributed to the discussions.

At the symposium, eight presentations on the current situation
and future of precious metal smelting and recycling, including
one from overseas, were delivered. A banquet combined with a
poster session was held to promote further networking among

the participants from the industry and academia.
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Symposium for Professor Nobuaki Sato and Professor Toyohisa Fujita
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On March 8, 2019, at the Research Center for Advanced Science
and Technology, the University of Tokyo, a special symposium
entitled “Symposium for Professor Nobuaki Sato and Professor
Toyohisa Fujita” was held by the JX Metals Endowed Unit,
Integrated Research Center for Sustainable Energy and Materials
(IRCSEM), and Rare Metal Workshop.Professor Nobuaki Sato,
from the Institute of Multidisciplinary Research for Advanced
Materials, Tohoku University, and Professor Toyohisa Fujita, from
the School of Engineering, the University of Tokyo, delivered
enthusiastic lectures on their research on rare metals and
prospects of non-ferrous metallurgy. Furthermore, Professor
Adam C. Powell of Worcester Polytechnic Institute, attended
from overseas and gave a lecture.

This symposium was held for people in the non-ferrous
metallurgy field celebrating the retirement of Professors
Sato and Fujita. Approximately 112 people, mainly from non-
ferrous metal industries, eagerly participated and made
active contributions. A banquet was held to promote further

networking among the participants.
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The 2nd Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals
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On March 13, 2019, at The Nippon Club, New York, USA, the 2nd
Seminar on Resource, Smelting, and Recycling of Non-Ferrous
Metals was held. This seminar was organized by the University of
Tokyo, New York Office, and it was held for Japanese companies
in the US to help networking among individuals from the
industry, government, and academia.

At the seminar, hour-long lectures entitled “Nickel Business of
Sumitomo Mining and Metals: A Vertical Integration Business
Model” and “Recent Topics on Resource, Smelting, and Recycling
of Rare Metals” were delivered by Dr. Harumasa Kurokawa and
Prof. Toru H. Okabe, respectively. After the lectures, a lively
discussion, which continued through the banquet, commenced.
Most participants benefited from further networking at the

second party held afterwards.
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On March 15-16, 2019, the 14th Workshop on Reactive Metal
Processing (RMW14) was held at the Massachusetts Institute
of Technology (MIT), Cambridge, USA. The RMW, an annual
workshop on material processing, is held to promote worldwide
industry—academia collaborations. It has been jointly organized
by Professors Toru H. Okabe (Project Professor) and Shunsuke
Yagi at the Institute of Industrial Sciences, and Professors Donald
R. Sadoway and Antoine Allanore at MIT. The RMW is a leading
workshop that facilitates international research activities 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 includes presentations on the current
state of rare metal production/recycle processing and advanced
battery materials, which are essential for a sustainable society.
The participants also had fruitful discussions. Furthermore, the
workshop was conducted in coordination with the students
and staff of both the MIT and the University of Tokyo, which

contributed to the development of closer relations among them.
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Commemorative lecture at the exhibition renewal of the Kitakyushu Environment Museum
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On March 23, 2019, Professor Takashi Nakamura, Project
Professor, gave a commemorative lecture at the exhibition
renewal of the Kitakyushu Environment Museum. The lecture
targeted junior high school students and their parents. However,
all generations, from elementary school kids to the aged,
gathered and enjoyed it. At the lecture, Professor Nakamura
explained the importance of environmental protection toward
achieving a sustainable society. Although the content of the
lecture was difficult for children to understand, a mascot
character “Seiranger” was used to help in explaining and

attracting their interests.
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Kodomo-mebae Festa

Saturday, March 30,2019
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On March 30, 2019, at 3331 Arts Chiyoda, a closed high school
building, a public event, “Kodomo-mebae Festa,” was held.
Okabe Lab took part in one of the workshops. A lecture was
given by Professor Okabe, and exhibition and experiments
on rare metals were held. Children and parents listened with
interest to the lecture on these metals, which are used in our
daily lives, as well as in unexpected places. Coppy, the mascot
character of JX Nippon Mining & Metals, also entertained the
children. In the exhibition booth, visitors of different generations
ranging from children to adults enjoyed unfamiliar bulk rare-
earth metal samples, demonstration of shape-memory alloys,
electrochemical plating experiments, and tablet device quizzes

on copper.
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International Exchange with Norwegian University of Science and Technology (NTNU)
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On April 10, 2019, as an international exchange with the
Norwegian University of Science and Technology (NTNU), a
total of 19 people comprising undergraduates and staff visited
the Institute of Industrial Science (lIS), the University of Tokyo.
Both universities participated in active discussions. Moreover,
the Japan side introduced its research at the Okabe Lab on non-
ferrous metals, particularly rare metals. The participants also
had a tour of the experimental facilities and the central machine
workshop at IIS. The JX Metals Endowed Unit and Integrated
Research Center for Sustainable Energy and Materials (IRCSEM)
contribute to transboundary educational activities by the
international exchange with the largest university in Norway,
NTNU.
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Prize for Science and Technology awarded from Minster of Education, Culture, Sports, Science and Technology (MEXT)
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On April 17, 2019, major members of the JX Metals Endowed
Unit and JX Nippon Mining & Metals were awarded the 2019
prize for Science and Technology by the Minister of Education,
Culture, Sports, Science, and Technology (MEXT), Japan. This
honored the activities related to “better understanding and
promotion of the importance and potentiality of non-ferrous
metal resources recycling.” In addition to the cultivation of
young people and experts in the first term, our unit has held

various special lectures, school visit lectures, and open scientific

experiment courses for the people, especially high school
students or under and even for their parents in this second
term. These activities were conducted to convey the charm,
importance, and potential of the field. This time around, the
above-mentioned promotional (outreach) activities were
acknowledged, appreciated, and commended for the prize
by the Minister of Education, Culture, Sports, Science, and

Technology.
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International Symposium:
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ISO/TC 298 Rare Earth 4th Plenary Meeting, Roles and Rules of the Rare Earth Industry for Sustainability
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On May 20-22, 2019, the ISO/TC 298 Rare Earth 4th Plenary
Meeting chaired by Professor Takashi Nakamura and an
international conference on “Roles and Rules of the Rare Earth
Industry for Sustainability” were held at Institute of Industrial
Science (1IS), the University of Tokyo. The participants discussed
about rule establishment and suitable international actions on
technology development regarding rare earth industry. On the
first day, the participants enjoyed a Japanese tea ceremony with
invited tea ceremony teachers, as well as a networking party at
an Italian restaurant, Ape.

The international conference started with opening remarks
by Mr. Makoto Miyaji, president of the Japan Society of Newer
Metals. Professor Toru H. Okabe gave a special lecture on the rare
earth industry followed by an active panel discussion facilitated

by Professor Takashi Nakamura.
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UTokyo-lIS Incubation Meeting 2019
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On May 30, 2019, the UTokyo-IIS Incubation Meeting 2019 was
held. This event was planned to promote commercialization for
research activities at the Institute for Industrial Science (IIS) by
inviting professionals and front managers or higher from various
industries.

A total of 14 people from industries visited Okabe Lab. Professor
Toru H. Okabe, Project Professor, explained about rare metals.
The visitors learned about these metals by touching various rare
metals and enjoying an experiment using shape-memory alloys.
In this tour, industrial and technological challenges, as well as
the future vision in the non-ferrous metallurgical field were

discussed.
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JX Metals Endowed Unit Booth Exhibition at UTokyo Komaba Research Campus Open House
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On May 31 and June 1, 2019, UTokyo Komaba Research Campus
Open House was held, and JX Nippon Mining & Metals and
this unit jointly exhibited a booth with the Office for the Next
Generation (ONG) and offered visitors hands-on experiences.
Coppy, a mascot character of JX Nippon Mining & Metals, also
excited the visitors tremendously.

The exhibitors offered visitors an experiment to learn about the
high thermal conductivity of copper and clearly explained the
characteristics of copper to them, who were captivated by the
experiments. Over the two days, more than 200 visitors, mostly
school pupils, enthusiastically visited the booth, and it became a

very lively event.
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Non-Ferrous Metal Smelting Educational Campaign at UTokyo Komaba Research Campus Open House
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On May 31 and June 1, 2019, UTokyo Komaba Campus Research
Open House took place and Okabe Lab exhibited rare metal
ores, products, scraps, and experimental apparatuses. Graduate
students explained the importance of non-ferrous metal
industries to many visitors, who were very interested in the
competitiveness of Japanese recycling technology worldwide.
Many junior and senior high school students also visited the
exhibition, and interacted with the graduate students about

their future job expectations.
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Science Class by JX Metals Endowed Unit at UTokyo Komaba Research Campus Open House

Saturday, June 1, 2019
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On June 1, 2019, a science class was held by JX Metals Endowed
Research Unit, JX Nippon Mining & Metals, and Office for Next
Generation (ONG) at the time of UTokyo Komaba Research
Campus Open House, and more than 30 children participated.

In the class, a lecture on the characteristics of copper was given.
Next, a special copper refining experiment was conducted,
whereby copper ions were extracted into an organic solvent
from a copper sulfate solution containing impurities. The copper
ions were then extracted back into the sulfuric acid solution
from the obtained organic solvent. Finally, pure copper was
deposited on stainless steel plates by electrowinning from
the sulfuric acid solution containing copper ions. The children
experienced the actual industrial refining process (SX/EW) and

enjoyed learning copper characteristics.
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Research Work Experiences in Non-ferrous Metals for Junior High School Students
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On June 17-19, 2019, five students from the Musashino 3rd
Junior High School visited Okabe 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, as well as exchanged opinions with one another

enthusiastically.
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2nd Kodomo-mebae Festa

CWE BEF LT ES D
enesied fh artous rare

201968228, WOLDTHRERRE T — Y FHH 3331
ICCRESNT TE2ERTEDDIEZTTAZ] IEBWTHA
BTRZTV. BEARENMREITSLT7AZIVEDEREKX
URBREENMTONELI, XEBOIYAOY b FvI02—
THBHYN—KALEZ L. RIGERY EITELT, &
EERBICTBIEDBEVLTAZIVDBTROAATZELTNE
Lico EGICERRT —ATIE. KEREICKDA Y FRERP,
RS 2OEERAN TTON, F1EIERK. FHHOSAAE
Tl ziglE LT,

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

e B

ChillelrenyelENine with Copjpy
e —

AT

SlEAST |
lous cmelpie)

On June 22, 2019, at 3331 Arts Chiyoda, a closed high school
building, a public event, “2nd Kodomo-mebae Festa,” was
held. Okabe Lab took part in one of the workshops, and it
exhibited some of its rare earth collections and demonstrated
experiments. Coppy, the mascot character of JX Nippon
Mining & Metals, entertained the children. The rare earth
bulk exhibits captured the interests of the visitors since most
of them were unfamiliar with those. In the exhibition booth,
visitors of different generations, ranging from children to adults,
enjoyed electrochemical plating and shape-memory alloy

demonstrations.
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Joint Summer Seminar Camp among 5 Laboratories in the Field of Non-ferrous Metals Resource Recovery
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On July 6-7, 2019, a joint summer seminar camp was held
among five laboratories managed by Professors Toru H. Okabe
and Chiharu Tokoro from the JX Metals Endowed Unit, Professors
Shuji Owada and Katsunori Yamaguchi, Visiting Professors of
Institute of Industrial Science (IIS) and support members of the
unit, as well as Associate Prof. Shunsuke Yagi, IIS. The participants
in the field of non-ferrous resources recycling deepened their
engagement through sports and meetups.

On the second day, Mr. Hideaki Tanno, CEO of Eriez Magnetics
Japan Co., Ltd, gave a lecture on reviewing technologies of
mineral dressing and scrap sorting, as well as advanced research
and development of those technologies. Students working on
separation technologies asked many questions, which promoted
an active discussion. Magnetic separation, eddy current
separation, and specific gravity separation were demonstrated,

and attendants could participate in the experiments.
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The 86th Rare Metal Workshop
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On July 19,2019, “The 86th Rare Metal Workshop” was held at IIS,
the University of Tokyo. This workshop was hosted by Rare Metal
Workshop (Organizer: Prof. Toru H. Okabe). JX Metals Endowed
Unit participated as one of the cosponsors.

Dr. Masato Sagawa, Adviser, Daido Steel Co., Ltd., Prof. Toru H.
Okabe from IIS, Mr. Junichiro Nakayama, Director of Research
and Development Center, Nidec Corporation gave lectures. In
the Q&A session, many experts on rare earth metals including
Dr. Masato Sagawa, developer rare earth iron magnet,
discussed today and the future of rare earth metals. At the
banquet meet and greet, speeches by many promising young
people livened up the place. Over 150 people from industry,
academia, government and media enjoyed the discussion and

strengthened their networking.
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The 16th Exchange Meeting on Technology and Research for Resources, Materials and Environment,
Kanto Branch, the Mining and Materials Processing Institute of Japan (MMLJ).
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On August 2, 2019, the exchange meeting of the Mining and
Materials Processing Institute of Japan (MMIJ), Kanto branch,
was held with more than 150 participants. Professor Toru H.
Okabe, Project Professor of the JX Metals Endowed Unit, gave
an opening address as the branch manager of MMLJ, Kanto, and
Mr. Ichiro Sawamura, Vice President of MMIJ and Deputy CEO of
JX Nippon Mining & Metals gave a remark. In a poster session,
69 poster presentations were given by students majoring in
mining, materials, and environment, and the outstanding
poster prize was awarded to five students. In a booth session,
10 companies held an exhibition regarding company activities.
Most participants joined the following meet-and-greet for

further networking.
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Symposium on Circulation of Resources and Materials for SDGs (by Science Council of Japan)
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On August 5, 2019, an open symposium on the circulation
of resources and materials for Sustainable Development
Goals (SDGs) was held at the main auditorium of the Science
Council of Japan. The symposium was held by the “Division
of Circulation of Resources and Materials for SDGs (Division
Chair: Project Professor Takashi Nakamura)” in each of the
Materials Engineering, Comprehensive Engineering, and the
Environmental Studies Committees in the Council. Professor
Nakamura organized the symposium and the JX Metals
Endowed Unit participated in the symposium as a co-sponsor
together with the Mining and Materials Processing Institute of
Japan (MML)).

The symposium was facilitated by Professor Chiharu Tokoro. The
session started with opening remarks by Dr. Miyoko Watanabe,
Vice president of the Science Council. Eight lecturers, including
Project Professors, Takashi Nakamura and Toru H. Okabe, and
Visiting Professor of Institute of Industrial Science (IIS), Professor
Shuji Owada, gave presentations regarding recycling of
resources and materials. More than 200 people participated in

this symposium with active discussions.
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The 32th University Laboratory, Waseda University
Wednesday, August 7, 2019
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On August 7, 2019, the 32nd University Laboratory took
place at Waseda University. University Laboratory is a science
experimental workshop for elementary and junior high school
children hosted by the Faculty of Science and Engineering,
Waseda University. This was the third joint class given by both
Professor Tokoro's laboratory and the JX Metals Endowed Unit,
same as the last year. In a class titled, “Let’s make twinkling stars
with plating,” nickel and copper plating on star-shaped brass
plates were performed for third- and fourth-graders.

To get the children more interested, the members put a lot of
thought and showed samples of plated products in our daily life
and also allowed them to observe and confirm the color change
in the two-step plating. These activities made the experiments
more fun and stimulated the children’s interest. A quiz on
plating and metals was conducted by the members of Tokoro'’s
laboratory and a JX Nippon Mining & Metals mascot, Coppy. The

students received the plated stars and took them home.
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On September 13, 2019, at Institute of Industrial Science (lIS),
the University of Tokyo, the “87th Rare Metal Workshop” was
held. This workshop was hosted by the Rare Metal Workshop
(Organizer: Professor Toru H. Okabe). The JX Metals Endowed
Research Unit participated as one of the co-sponsors.

Dr. Takahiro Iriyama, Daido Steel Co., Ltd.; Professor Toru H.
Okabe, Project Professor of the unit; and Mr. Yutaka Kawasaki,
Samwood Co. Ltd. gave lectures regarding the application of
rare metals for permanent magnets, refining, and environmental
pollution, as well as the history and future perspective of
international market, respectively. Over 150 people, including
experts from industries, government, and academia actively
discussed rare earth metals. After the lectures, banquet
networking commenced with a speech by Mr. Kazunori Takano,
External Relations Department, the University of Tokyo, and
then, Professor Hongmin Zhu of Tohoku University made a toast.

The participants enjoyed an actively wonderful time.
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Visitor from Department of Ferrous Metallurgy, University of Leoben, Austria

Friday, September 20, 2019
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On September 20, 2019, a total 15 of students and staff from
the University of Leoben, Austria, visited Institute of Industrial
Science (IIS), the University of Tokyo. Professor Toru H. Okabe,
Project Professor, gave a lecture about IIS and rare metals. After
the lecture, they visited Okabe Laboratory and both laboratories
of Professors Takeshi Yoshikawa and Shunsuke Yagi, members of
Integrated Research Center for Sustainable Energy and Materials
(IRCSEM). The visitors also made a tour of common experimental
facilities and central machine workshop at IIS. They enjoyed
the fascination and recognized the potentiality of non-ferrous
metals by touching rare metal bulks and applied devices.
Both the JX Metals Endowed Unit and IRCSEM contribute to
transboundary education with various kinds of international

exchanges.
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On October 8, 2019, a special lecture and experimental session
were conducted by Professors Toru H. Okabe and Chiharu
Tokoro, Project Professors, in cooperation with JX Nippon
Mining & Metals at Takeo Junior High School, Saga. Professors
Okabe and Tokoro, as well as Mr. Shigeru Oi, Special Director
(former president) of JX Nippon Mining & Metals, gave lectures
to approximately 240 first year junior high school students.
After the lectures, an experimental session was delivered by the
engineers and researchers at JX Nippon Mining & Metals to 16
science-oriented students. The students enjoyed the selective
extraction of copper ion from the solution containing both
copper and cobalt ions. The extracted copper ion was reduced to
form metal copper. This lecture and session were meaningful not
only for outreaching the non-ferrous metallurgical field but also
for promoting the relation between the industrial and academic
activities, as well as local communities. The lecture and session

were reported by NHK Saga and several newspapers.
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Special Lecture for Hiroshima Prefectural Fukuyama Seishikan High School Students
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On October 11, 2019, approximately 140 students from
Hiroshima Prefectural Fukuyama Seishikan High School visited
Institute of Industrial Science (lIS), the University of Tokyo, and
Professor Toru H. Okabe, Project Professor of JX Metals Endowed
Unit, gave a special lecture to them.

Rare metals used around us and their importance were
introduced. Besides, experiments involving shape-memory
alloys were demonstrated, and rare metal bulks were exhibited.
Since the students were receiving knowledge on rare metals
for the first time, they were interested in the deep world of rare
metals. This could be a valuable occasion for them to determine

their future direction.
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On November 1, 2019, 27 students from Okayama Prefectural

Okayama Sozan Junior High School visited Institute of Industrial
Science (I1S), the University of Tokyo. Dr. Takanari Ouchi, research
associate at the University of Tokyo, introduced the rare metals
used in the world. The students picked up metal ingots and
examined them. They also enjoyed rarean experiment using
shape-memory alloys. Through this visit, these students learned

the importance of recycling rare metals in our society today.
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On November 15, 2019, the “Titanium Symposium” was held at
Institute of Industrial Science (IIS), the University of Tokyo. This
symposium was hosted by the Japan Titanium Society, Rare
Metal Workshop (Organizer: Professor Toru H. Okabe), JX Metals
Endowed Unit, and Integrated Research Center for Sustainable
Energy and Materials (IRCSEM).

Mr. Yoshihiro Nishiyama, President of Toho Titanium Co., Ltd.;
Mr. Shigeo Nakamura, President of Advanced Material Japan
Corporation; and Professor Toru H. Okabe, Project Professor,
gave lectures on the current and future development of
titanium production. Mr. Kotaro Watanabe, a researcher at the
Japan Association for Trade with Russia & NIS, and Dr. Yoshimasa
Ito, a consultant at the Japan Titanium Association, introduced
recent titanium topics in Russia and China, respectively. Mr.
Makoto Yamaguchi, Manager of Technology Department of
Osaka Titanium Technologies Co., Ltd., gave a speech about their
technology development. After the lectures, a poster session
and banquet were held. Toho Titanium, SUS Gallery, Osaka
Titanium Technologies, and both Korean companies MTIG Co.,
Ltd. and Ti&T Inc. displayed their titanium products. Over 200
people from the industry, academia, and government enjoyed

interactions with one another.
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Lecture at IIS for Chemistry Club Students, Kaisei Junior & Senior High School
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On November 30, 2019, 10 members of the Chemistry Club at
Kaisei Junior & Senior High School visited Okabe laboratory
and received a hands-on lecture given by Dr. Takanari Ouchi.
These students learned the importance of non-ferrous metals,
including rare metals, as well as smelting and recycling
processes. They enjoyed contacting various rare metals,
observed high-temperature molten salt electrolysis, and
experienced scanning electron microscopy (SEM) analysis.

The students actively answered questions from Dr. Ouchi based
on their own ideas, and their sharp questions elicited various
discussions, which entailed their own daily research topics.
These visitors communicated actively and enjoyed the lecture of
the day.
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Symposium on Industry-Academia Collaboration in the Field of Materials Processing, including Environmental Affairs

and Recycling
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On November 28, 2019, a symposium on industry-academia
collaboration in the field of materials processing, including
environmental affairs and recycling was held at Institute of
Industrial Science (lIS), the University of Tokyo. The symposium
was hosted by the JX Metals Endowed Unit. In this special
symposium, the participants discussed not only about our
unit but also about various industry-academia collaboration
activities at universities inside and outside the country.

On the day of the symposium, beginning from the introduction
by Professor Takashi Nakamura, Project Professor of the unit, six
lecturers invited from a wide range of fields gave lectures. During
the banquet, discussions on the future of industry—academia
collaboration were very active among the approximately 150

participants from the industry, government, and academia.
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Frontier of Extraction and Recycling Technology for Precious Metals (The 7th Precious Metals Symposium)
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On January 10, 2020, at the Hongo campus, the University of
Tokyo, a special joint symposium, “Frontier of Extraction and
Recycling Technology for Precious Metals (The 7th Precious
Metals Symposium),” was held by the JX Metals Endowed Unit,
Integrated Research Center for Sustainable Energy and Materials
(IRCSEM) and the Rare Metal Workshop (Organizer: Professor
Toru H. Okabe).

At the beginning of the symposium, Professor Teruo Fujii,
Executive Vice President, the University of Tokyo made opening
remarks, followed by seven lectures on recent topics on rare
metals, whereas the closing remarks were delivered by Dr.
Yoshitsugu Miyabayashi, Senior Executive Officer, JX Nippon
Mining & Metals. After the lectures and active discussions, a
banquet was held at Capo Pellicano, an Italian restaurant on the
next floor downstairs. The floor was full of active conversations
and friendship. Approximately 300 participants, mostly from
non-ferrous and precious metal fields, gathered and each

enjoyed a remarkable and joyful occasion.
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On February 26-27, 2020, the Sadoway 70 Symposium was held
in the TMS 2020 Annual Meeting & Exhibition (February 23-27),
San Diego. This event was put together for the celebration of
70th birthday anniversary of Professor Sadoway. Dr. Takanari
Ouchi, a research associate at Okabe’s Lab, cooperated
with Professor Antoine Allanore, Massachusetts Institute of
Technology (MIT) and Professor Hojong Kim, Pennsylvania Stage
University, to organize the symposium and banquet.

At the two-day symposium, Professor Sadoway’s achievements
and prospects on extractive metallurgy, high-temperature
molten salt electrochemistry, and battery were presented and
discussed by the former members of Group Sadoway and other
closely related people across a wide range of generations.

The JX Metals Endowed Unit and Integrated Research Center
for Sustainable Energy and Materials (IRCSEM) gave support to
encourage strong networking among the people from all over

the world.
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On February 28-29, 2020, the 15th Workshop on Reactive Metal
Processing (RMW15) was held at the University of California, San
Diego (UCSD). This annual workshop is conducted to promote
worldwide industry—academia collaborations. It has been co-
organized by Professors Toru H. Okabe and Shunsuke Yagi of
Institute of Industrial Science (1IS), as well as Professors Donald R.
Sadoway and Antoine Allanore of the Massachusetts Institute of
Technology (MIT). The RMW 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 workshop was held at San Diego this
time around with the cooperation of Professor Yin Shirley Meng
as an invited organizer. The event this year also commemorated
the celebration of the 70th birthday of Professor Sadoway.

The two-day workshop includes presentations on rare metals
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 the MIT and the University of Tokyo, which

contributed to the development of closer relations among them.
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Other Information

SH%DFE/ Schedule

FRUVRIT1.2020
Titanium Symposium 2020

MRDEFICH TS SDGs V VRI T L
Special Symposium of SDGs for Materials

FRIGRY Y RITL
BEEBORE - UTAVILEMDORTHR (FEELBIVR)
Special Joint Symposium

Frontier of Extraction and Recycling Technology for Precious Metals (The 8th KIKINZOKU Symposium)

F16El V7T TA4TARINT—03v T CRERRL 7 A2 VRS
Reactive Metal Workshop 16 (RMW16)

B30 FREBER - BE - UTA7)UFRIEIF— @UT-NYO

The 3rd Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals @UT-NYO

https://www.okabe.iis.u-tokyo.ac.jp/japanese/index_j.html
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Bi&%/ Contact
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Dr. Takanari Ouchi, Research Associate (Okabe Lab.)

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

BRGe.  T 153-8505 RREE B X535 4-6-1
- A A FE BT Fw-401
Tel: 03-5452-6638

Fax: 03-5452-6313

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

Room Number: Fw-401

Tel: +81-3-5452-6638

Fax: +81-3-5452-6313
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