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Brief Overview

Activities Report

AEHAIRERPIDBIE 8
Research Unit Brief

AV IN— & BN 9-15
Members & Researches

PEER S 17
Round-table Talk

it 7+—5 L R BRICEDEIN—X - T—2%7EZ5 18
Technical Forum: Thinking about Base Data on Hydrometallurgy

INGR - BIIMIX O @BRE O AHER 19
Metal Production Process Workshop at Onahama / Hitachi district

B 1 BESRVVRI VL FEREBEEN T ZADIEHRER - LT A2)IVORR] 20
The First Anniversary Symposium:

Non-Ferrous Metal and Rare Metal Recycling Supported by Non-ferrous Industries

FEERILZE - IEEBENTFICHIFZ T - BABOEFBEEERT—r>3v T 21
Chile-Japan Joint Workshop for Non-Ferrous Mining and Smelting

~ Satellite Conference of UTokyo Forum 2013 (BBEX7+—> L 2013) @Santiago, Chile ~
FRIGRY Y RIIL TERBORE - VTV EMORAHE E'BYVR) ] 22
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(Precious Metal Symposium)

FEERILZE - IEBESFICHIFE T - BAROEZEEEERT—r 3y 23
Chile-Japan Joint Workshop for Non-Ferrous Mining and Smelting

~ Satellite Conference of the Chile-Japan Academic Forum at UTokyo ~

BAY? F 2 BROT A VE 24
The First in Japan? Design Exhibition of Titanium Products

RIS VY RI DI TE-scrap YV RI DL 25
Special Symposium: E-scrap Symposium

GRS Y RI VL TESBORE - VTV VEMORHHR (E2RELB VR 26
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 2nd Precious Metal Symposium)

1 OMTV ICKBIEHRDHESR - L T4 DEE 27
Distribution of Non-ferrous Lectures and Commentary video by 10 MTV

BRI VY RY DL RO OB R BRI BT A T21RE] 28
Special Symposium:

Copper Smelting: International Trends and Role for Realizing the Sustainable Society
FRIGEY Y RI VL TESBORE - U7 VEMORHHR (E3RELEY VR 29
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 3rd Precious Metal Symposium)

XeBMAatt aRIHE RE= 30
Plant Tour of Kurami Works of the JX Nippon Mining & Metals Corporation

EREMITREER [FHOME — L7 A2 31
Special Lecture for High School Students: Miracle Substance - Rare Metals

REE (LK BIEHERIC DV TDIRIEEER 32
Non-ferrous Metals Study Experience of Jounior High School Students

at IIS, The University of Tokyo

RIS RI DL TE-scrap 2RI 2016 33
Special Symposium: E-scrap Symposium 2016

—MERFEANRY b [FEDEDHORFZDREA BRAR in/N&FH ] 34

Public Event: Youngsters' Science Festival of Tokyo in Koganei
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Activities Report

SBESR 56 2 BESRAtA)
Press Conference: Commencement of the Second Period

BRIEREY YRY VL TESBOME - VYA VIVEMORAHE (& 4EHESBVVK)
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 4th Precious Metal Symposium)

A== O—/NIVI\AZT—)V (SGH) ZED=HDRRIEZ
Special Lecture for the Super Global High (SGH) School Program

IV —RFERMAFE (NTNU) EOERRITR
International Exchange with Norwegian University of Science and Technology (NTNU

IR 3 D RAKS - EWMERRS
Third-Year High School Students Visited UT, and Enjoyed a Lab Tour at IIS

MSREDTHDERIFHIERE | |CCHEEERBDHER]
Lecture on Non-ferrous Metals at the Friday Special Lecture for High School Students

X &BHIBEFM Iy MITEREDEH#R
Round-table Talk by JX Senior Staff and Project Professors at JX Metals Endowed Unit

BREBIY—FF VN ARE XE&BHEL1IZV T —XER
Exhibition Booth of JX Metals Endowed Unit at Komaba Research Campus Open House

RFLEICLDIERERBIC DUV TDIRZRARER
Non-ferrous Metals Study Experience of Junior High School Students
atlIS, The University of Tokyo

£ 230 BREDRHORAFFEHLE
The 23rd Special Lecture for High School Students

BA-T7UTIVIER 3FE£K 7080 X BMART BRIBERY
Approximately 70 Third-year Students at Department of Materials Engineering,
The University of Tokyo Visited Kurami Works of the JX Nippon Mining & Metals Corporation

£30E 1=57 I D>EFRR—EEDKTCERBOBEDATHEDI—
The 30th University Laboratory "Plating Experience: Changing the Color of Metal
with Magic Liquid"

—RREANRUE T EVEDHORZFORMBRAR in/heFH]
Public Event: Youngsters’ Science Festival of Tokyo in Koganei

HR - VTR, PEFHER HRIHEBERT O AR L2 —\DOREL IR
1T, EEREUROIEHRMER D FICH I DEFEHEDEREPRELICOVTHRFER
At the Special Symposium at MMIJ on the “Expectation for Center for Mineral Processing
and Metallurgy”, Prof. Okabe Delivered an Invited Lecture on the Significance and
Future Prospects of Industry-University Cooperation in the Field of Non-ferrous Smelting

g@%@f:@@i\iv'hﬁ%&" ~70—/NUERD TEE) & MERITROSNZH] =
AEKD

Career Seminar for High School Students - “Job” and the “Essential Job Requirements”
Toward the Global Era

FIERBIRIC BT DA FT— A2V T DYV RI DL
Symposium on Minor Metals in Non-ferrous Metal Smelting

FRUIVRI T 2017
Titanium Symposium 2017

g;fz&uwa\/% EISERANY v VS CHEREIR D I ER S B RRDEEMIC DT
=

At Komaba University Festival, Professor Okabe Spoke Enthusiastically

about the Importance of Non-ferrous Metal Smelting

RK - BUSRONFAE CRRBBIRNFER SRR T2 - LT7ARIV]
Public Lecture on Non-ferrous Metals at Komaba University Festival
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Activities Report

25 68 [O] BISSRODNREE [FRRMK - F2> - LT7AZIV] DOWER - B8 - Web BE
Recording, Web Distribution of the Open Lecture "Future Material: Titanium / Rare Metals"

FEBNLT DR 2 F4EH 700 B2 RICHER #UEZRNS

[RRMRL D F2> - LT ARV DWTORFRIERZ RE

Prof. Okabe Delivered Special Lecture on “Future Materials: Titanium / Rare Metals”
to 700 Junior High School Students in Higashi Matsuyama City, Saitama

KR - BRIV YRIYDIL TERBORE - VTA7)VEMORNE ES5EEEBY VRN
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 5th Precious Metal Symposium)

A1 B2 BURH A CGERRIY Y RI T
Symposium for Professor Masafumi Maeda

F1E FRSRER - Mg - VTA7)VFFLZF— @ UT-NYO
The 1st Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals
@UT-NYO

BTI13E VTITATARIVT—023vT CRERRL 7 AR IVAESR)
The 13th Workshop on Reactive Metal Processing (RMW13)

WETHII EAZILUPRFEROMEERFR
Lab Tour for Kamisugiyama Junior High School Students

Rt|ar 7>y MEREEE LYY v—) DEE
Distribution of "SEIRANGER for Circulation World" for Next Generation Contents

HR7 EBEBRAMELe R+ v S /2 —Z BV EEE
Periodic Table with Seven Ancient Metals

X &8 KH % AR R R EERINTAZAZ 555
Mr. Shigeru Oi, President & Representative Director
of JX Nippon Mining & Metals visited IS

RAFBIY—FF v /\ARE XE&BFLIZv T —XBR
Exhibition Booth of JX Metals Endowed Research Unit
at Komaba Research Campus Open House

RAEZ Y —FF v/ \ARH X @RICKSERHAZEME
Science Class at Komaba Research Campus Open House

RABS T —FF vV I\ARE ALY Iv—2AW IS BRED O
Outreaching the Contribution of the Nonferrous Smelting and Refining using SEIRANGER

HPERE LK DIRKEBIT DV TDIREAER
Non-ferrous Metals Study Experience of Junior High School Students
atlIS, The University of Tokyo

IBEBERBRR SHRECACLIESRE + #ER
Joint Summer Camp and Seminar by 5 Laboratories
in the Field of Non-ferrous Metals Resource Recovery

BAFEMRE KBV RITULA SDGs BRICHIT 5EREREDINILRBENEDH YA
How to Deal with Mining Environment after Resource Development in the SDGs Era
F31E 1=57

The 31st University Laboratory

EERIRERROFENEROMEEL RS
Students from Takasaki High School Visited Laboratories at IIS.

£330 NREREHS
The Third Workshop for Young Researchers in the Field of Smelting and Refining

BERIDENE—LF R COHRIEE
Visit at the Urawa Daiichi Girls’ High School.
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Activities Report

SRR ORI T 2RI —
International Seminar on Impurities of Copper Raw Materials

FFERP ORI 2EBEL I F—DBDORBRFTRE
Plant Visit after the International Seminar on Impurities of Copper Raw Materials

ONG BMEEM THRBEAMHL : FRY - LT ARV DUNER
Recording of ONG Video Teaching Material: “Future Material: Titanium- Rare Metals"

EILRITELRLPPROMEZERFER
Lab Tour for Junior High School Students of Okayama Souzan Junior High School
at lIS, The University of Tokyo

FRUVVRITL2018
Titanium Symposium 2018

X &BAIBEMORFR
Tour of the Hitachi Plant of JX Nippon Mining & Metals

TMRBMA 71X (ONG) Y RITVLIT X @BHT—ALE
JX Nippon Mining&Metals Exhibited a Booth at the Symposium Organized by ONG
(Office for the Next Generation)

E-scrap 2RI, 2018
E-scrap Symposium 2018

FRDTHAAERDNERINE TRLHDTERRK IEXTHAY] @ENHEME
Titanium Design Products were Exhibited
at POTENTIALITIES: Exhibition for A Possible Future at NACT

ONG BUSEM TAHRFMHRL © F2> « LT7A2)V] DUNER - 1B + Web EE
Recording of ONG Video Teaching Material: “Future Material: Titanium- Rare Metals”

BRERY Y RIVL TESBORER - VTV ORER] (E 6 EEeRB VK
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 6th Precious Metal Symposium)

TR B8 R ERH B BUROAEED R 2V RI UL
Symposium for Professor Nobuaki Sato and Prefessor Toyohisa Fujita

520 EHESBER - WER - VY7V — @ UT-NYO
The 2nd Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals
@UT-NYO

F14@ UTITATARIVT—03v T CRERRL 7 AZIVHIRS
The 14th Workshop on Reactive Metal Processing (RMW14)

FFUNTRIEI 21—V 7 LER) Z1—7 IV B ES

Commemorative Lecture at the Exhibition Renewal of the Kitakyushu Environment Museum

F1E TEHDIEZTIRAZ
Kodomo-mebae Festa

IV —RERGMAE (NTNU) EOERIR
International Exchange with Norwegian University of Science and Technology (NTNU)

TR 31 FE XERFEARXRE HFRINEZRE
Prize for Science and Technology awarded from Minster of Education,
Culture, Sports, Science and Technology

BV RIUL [SEOBRERZ RBAELEERS VRI DL
International Symposium : ISO/TC 298 Rare Earth 4th Plenary Meeting,
Roles and Rules of Rare Earths Industry for Sustainability

UTokyo-IIS A > Fa -3 =—7402% 2019
Utokyo-IIS Incubation Meeting 2019
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Activities Report

RAEBIY—FF v /\ARE XE&BFLIZvET—XBR
JX Metals Endowed Unit Booth Exhibition at UTokyo Komaba Research Campus Open House

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

RABBI Y —FFv /AR X EBEMIZ v ICKEERBERME
Science Class by JX Metals Endowed Unit at UTokyo Komaba Research Campus Open
House

RFEAC L BIERBRIC DUV TDMZEFER
Research Work Experiences in Non-ferrous Metals for Junior High School Students

F2E ELBHIERTIRZ
2nd Kodomo-mebae Festa

RERERERR SHWREGECLIESE + #BES
Joint Summer Seminar Camp among 5 Laboratories in the Field of Non-ferrous Metals
Resource Recovery

F86[E LT7AZIVHRS
The 86th Rare Metal Workshop

HR - EMFR (MMU) BIsRZER FE 168 [ER - &M - RIE] BiliEMHROMA]
The 16th Exchange Meeting on Technology and Research for Resources, Materials and
Environment, Kanto Branch, the Mining and Materials Processing Institute of Japan (MMLJ)

BAFEM 2% [SDGs DIeHDER « MRDBRERICBITSHY Y KRI VL]
Symposium on Cyclic Use of Resources and Materials for SDGs
(by Science Council of Japan)

$£32E BRAAFIZZT
The 32th University Laboratory, Waseda University

FE87[E LT7AZRIVHRS
The 87th Rare Metal Workshop

F—=ART LA —RVINLEXRR SASFROFEBLURR Y T DK
Visitor from Department of Ferrous Metallurgy, University of Leoben, Austria

10 MTV Ik —fgmlS DREERID#ES - Rt €7 4 DS
Distribution of Lectures on “Phase diagrams” for General Public by 10 MTV

EREREMRZERICT, B 1 FE 240 Ao, EEMFEBIR AR ERRD X 28
BRELLBICHREEE

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

[LERIEILFH ESEARFENDRFAIHEER

Special Lecture for Hiroshima Prefectural Fukuyama Seishikan High School Students

ELRIIELRLREREFDERRF
Okayama Prefectural Okayama Sozan Junior High School Students Visited IS

FRUYVRI T 2019
Titanium Symposium 2019

FRHPER - B (LRI ORERFE
Lecture at IIS for Chemistry Club Students, Kaisei Junior & Senior High School

=70ty In%H RIEVTAVIVEESD) ICBITHEFEREICETEY VR T
Symposium on Industry-Academia Collaboration in the Field of Materials Processing,
including Environmental Affairs and Recycling

KR - BRIV YRIYDL TERBOWER - UTA7IUEMORAHR] (B 7EERBVR)
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 7th Precious Metal Symposium)
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Activities Report

—MEFEER BRADUNZ V7 —Y EiEmb ) FH
“What are the Modern Liberal Arts”: A New Education Book for General People was Published

Sadoway 70 Symposium
Sadoway 70 Symposium

L1508 UTPITATARIVT—03vT CRERRL 7 AZ)VER)
The 15th Workshop on Reactive Metal Processing (RMW15)

FI1E L7 ARVHIZRS  SDGs BAfRD Online 3/ERIT 300 £ EHY Web BE:E
The 91st Rare Metal Workshop:
More than 300 People Attended Online Lectures Related to SDGs

F92[E L7AZIVHARS BN - MEIRS—H50 Web FEEIC 250 B EDEES
The 92nd Rare Metal Workshop:
More than 250 People Attended Web Lectures from Overseas: Goslar Germany

ERER A LI r—DEEL R
Book "SEIRANGER for Circulation World" was Published

FRUIVRIT I 2020
Titanium Symposium 2020

MRDEFICHITS SDGs ¥V RIT s
Symposium on SDGs in the Materials Field

21| BIE FEREH T IZY MIERE
Professor Harumasa Kurokawa Joined the Endowed Research Unit

R - BRIV VRIVL TESBORE - VTV IVEMOREHE (F8EELE V)
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 8th Precious Metal Symposium)

PSR & MR S EEURN S E AL L TEHER CER
Professors Tokoro and Okabe Delivered Lecture at the House of Councilors as Expert Witness

$95E L7AZVARS  E2BOREMBEICET 54 2541 VER(IC 300 ADEN
The 95th Rare Metal Workshop:
300 People Attended Online Lecture on Environmental Issues Related to Precious Metals

IV —RIZEFMAF (NTNU) DS B R Ic 2B L5275
Norwegian University of Science and Technology (NTNU)
Awarded Professor Toru H. Okabe an Honorary Doctorate

SR FHEBUR OV E ERATAZEAT PrRICEE
Professor Okabe, Project Professor of This Unit, was Appointed as Director General of IS

MA X SDGs: Setmlh 5H A TLBARRD AL F | FERHEEIR D1ERE
"The University of Tokyo x SDGs: The Shape of the Future Society Foreseeable
from Advanced Knowledge" was Published

D 3 FE XERFREXRE RERNTEEZZE
Received Science and Technology Award from Minster of Education, Culture, Sports,
Science and Technology

%5 1 [ STEAM AMERARS
1st Workshop on Human Resource Development by STEAM Education

RABZ )Y —FFv AR N—Fv IV X @By MEIRA2—BR
JX Metals Endowed Unit Presented a Poster at Virtual Komaba Research Campus Open House

IN—F 4 VERVAR IC CRREG I B RIESE
Special Roundtable Discussion for High School Students at the IIS Open House

EEREHEBIRON. X @BAICT, 2 BEORRIEEEITo

Professor Okabe Gave a Two-hour Special Lecture at JX Nippon Mining & Metals Headquarters
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Activities Report

Other Information

Fo6E LT7AZIVES [ LIBDUS AT IVICEET B5tEmalC 500 B EASM 134
The 96th Rare Metal Workshop:

More than 500 People Attended Hybrid Lectures Related to LIB

KN MR FHEBEO ST 1 2y MMCEE 135
Lecturer Takanari Ouchi Joined the Endowed Research Unit

25 2 [2] STEAM A B R 136
2nd Workshop on Human Resource Development by STEAM Education

FO7E L7ARVEAZES | 2wl L MBI EERIC 500 ZLLEAS 137
The 97th Rare Metal Workshop: More than 500 people attended lectures on nickel and cobalt

% 3 BDEFIIAEERF G EM) DFRBHFEERIN 138
Establishment of the 3rd Period (5 years) of the Endowed Research Unit was Approved
FREECEBRISEA T2 1— 139
Online Work Interview of Junior High School Students

RRAFFEEDHEERF 140
Lab Tour for Undergraduate Students from the Unviersity of Tokyo

FRUVRITL 2021 141
Titanium Symposium 2021

5 53 [EARMEILF SRR 142
The 53rd Symposium on Molten Salt Chemistry

B 7 B7V7ARIBLERMERRH 143
7th Asian Conference on Molten Salts Chemistry and Technology

25 3 [ STEAM A B R 144
3nd Workshop on Human Resource Development by STEAM Education

7548 SDGs? ~ &R « MAMBRICHITS SDGs EH— RV Za—hkSIb ~] 145
Symposium on SDGs in the Materials Field

B EF BEEESSNIZ Y MNCEE 146
Professor Tomoko Sugano Joined the Endowed Research Unit

SHDFE 148
Schedule

TR 149
Access

&S / URL

Contact/ URL
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AR ERFIE

Brief Overview

REHRERPIDEIE

Research Unit Brief

HARDFHNGEREICT. RREZRELEDSUT A7)V ZH
L. BREZBREE2LBENHVEY, REGRAERDM
DIBEELICERTVITUXLDEBRIBRE. L7AZI
BEEENNAN=ZAZINCDWCEIV T AV IVEHEET DT ED
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

EhBEOBFEFEEBICETHLELT .

20211 B&YE 3 EADER ZRIRLE I

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 é
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 HGHE XE&EKASH
researchers and engineers in collaboration with industrial Sponsor JX Nippon Mining & Metals Corporation

sectors in this field.

In order to expand the activities of the unit further after five years @ JX ﬁﬁ**it%*i

in the first period, the second period began in January 2017, with

the addition of Prof. Chiharu Tokoro as a new member. In the

second period, this unit have been not only further developed =

i ¢ i REME B8
the activities undertaken in the first period but also intensified Period 2012F 18 ~2016E 12 5(54)
activities to raise awareness of the importance of this field to the 1st period: Jan. 2012 to Dec. 2016 (5 years)
general public, especially women and young children (below high =01
school age). 201718~ 20214 12 B (54)
The third period will begin in January 2022. 2nd period: Jan. 2017 to Dec. 2021 (5 years)

B3

2022 F 1A ~2026 128 (54%)
3rd period: Jan. 2022 to Dec. 2026 (5 years)



A IN— &SRB
Member & Research

AR fi 2% (fEEu%)
Prof. Toru H. Okabe

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

SERMZRRT - BT

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

4 ER T ZERR

GBI R)VF— - MEREHEE2—

- B

Professor, Integrated Research Center for
Sustainable Energy and Materials, Institute of
Industrial Science (11S), The University of Tokyo

Resource Circulation of

Rare Metals
Products
Raw Materials Scraps
Aircrafts
Cuting tools
Electronics

l
Recycling Process
Pyrometallurgy
Hydrometallurgy
Electrochemistry

A IN— &HFFHBN
Member & Research

I BELE Bu% (f5E3uR)
Prof. Harumasa Kurokawa
(Project Professor of this unit)

=

. —

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

EREBILL (¥ EER
Advisor, Sumitomo Metal Mining Co.,Ltd.

Raw materials
(Ores)
Mineral Processing

Smelting, Refining Scrap Processing

[ Industrial Materials ] [

(Metals, Materials) Scrap ]

Final Products:
Transportation Vahicle
Communication Equipment
Power supply Instrument

Manufacturing

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

L7 XA ZNDFHRY) YA 7 VEfiTOREF

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

LR TlE, EEHMELTREDEANRAFNGF 2>, T8
MRELTRDTTEDTERWE VI RTEDNIVN, Dy VE
BERITEONSL UL, BEIEFH ARHMUMRICEENSEE
EREGEICERL. FHRRGEEIER A7) DRI ZITo>TL
S8

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.

EREHNH7 O RDREL

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

Developing Non-ferrous Metal Production Processes

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

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

9


https://www.iis.u-tokyo.ac.jp/ja/research/staff/harumasa-kurokawa/
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AR ERFIE

Brief Overview

A IN— BB
Member & Research

P 88 20 (FHEEER)

Prof. Chiharu Tokoro

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

Professor, Faculty of Science and Engineering,
Waseda University

RREAF AFRT AR 5%
Professor, Graduate School of Engineering,
The University of Tokyo

Toward...

Sustainable
metal utilization

A IN— &HFFHBN
Member & Research

B BT B (FEEER)

Prof. Tomoko Sugano

(Project Professor of this unit)

HRAF

EERTAZEA B

EFHAMERTS BIAIE

[RERERBR AR [LHREBSEEE BIER
FIE+

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

Deputy Director of the Public Relations Office,
The University of Tokyo

Patent Attorney

Industry-Academia
Collaboration and Place
Intellectual Property

— 7~ Exploitation "\
7 ereation \ )
reation N ofiP /
\_ oflP e % Bl
B Protection s
People \ moacp‘on ;7 Exploltat'\on\~
i S L ofp )/
‘/ Creation >
. of IP o T

gz ey \: Protectiom\‘
s ofip )/

Knowledge

Knowledge

People

BEEYCHLEL R [HR] L LTHRAT D0
BRI DB FE

BOEY DEEYPHIVEIL A%, Bl fENH2EBERELT
FATBHICIE DEELDISWITRD CESRITRALTLEL
HREEC. BNETLZBERERNEELCVIRENDIET, iR
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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.

HNMELOFLMEZEEL. LY RVLKREA
BT A T 7 EARICREL VKol FWHEDERE A
FlBEVEY, RITROMEIRG CHNBEDRRZRD, taEE
DfcHDHHREDE FEEZE T, iz —)bic. FHLL
RIS EHHLE T, FMNHFEETS <DIAIZ DT FT A7
ZEHHL, FLL 5] 28, JIRVKRHARZREET,
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Development of a better future society by creating new
value from intellectual property (IP)

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

« Protection of IP for social implementation of advanced technologies

» Industry-academia collaboration based on IP

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

« Protection of IP in the field of collaborative creation

+ Fostering researchers and engineers with an IP perspective
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KA FERL 8RN (4HEEEET )
Dr. Takanari Ouchi
(Project Lecturer of this unit)

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

. staff/takanari-ouchi/
‘ 4 ERTEAZERT - SEET

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

& ER AT ZRRR

BERT V¥ — - HRGAHRLY 54— - H#E
Lecturer, Integrated Research Center for
Sustainable Energy and Materials, Institute of
Industrial Science (IIS), The University of Tokyo

Ore
Intermediate Metal
Product Scrap

Metal Producation and @
Recycling Progress @

Reducation/Refining Advance devices
Clean technologies

Low cost
Wastes High purity metals
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Highly efficient metal production and recycling processes

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

society by developing innovative resource recycling processes.

"


https://www.iis.u-tokyo.ac.jp/ja/research/staff/takanari-ouchi/
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Brief Overview
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Support Member & Research
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Prof. Takashi Nakamura
http://www.recycle-ken.or.jp

EERMERR > =7 %8

Senior Collaborator, IIS

HitAF BEHE

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

Director, Fukuoka Research Commercialization
Center for Recycling Systems

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

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

battery

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

HR— AN~ &FRZEAEN
Support Member & Research
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Prof. Masafumi Maeda

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

RRAT REHE

Professor Emeritus, The University of Tokyo
REFTHEIFART PR

President, Kyoto University of Advanced Science

Smelting, Refining |<—‘

Materials

- Copper

- Precious metals

- Rare metals

- High-purity metals

Manufacturing \
Products Industrial

- Electronic device e

- Solar cell

- Automobile

- Superconductive | Obsolete
magnet scrap

Raw materials
(ore, concentrate)

FILLWEEY YA 7 ~DEY fHH

[ ATL8iK ~ Reserve to Stock ~ |

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

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

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

reserved as artificial deposits in the proposed system.

EREE7 DL ROREL L BEERDOY YA 7L
BADEETCHREEN TV 2RI . #1. @i, L777—X-
EERBETCEZRICEVEY, EREEMFIBL. EBEEICSS
HHBIXIVF—ZRINCTBlcé. BHFTOLADBRENHET
9., oo BEEMDSBEMIIEENTSHDTOLARBEES. B
IR T 2B EMEDBEIEAMEESFEL O TVE T,
AHARECTIE. BRICBII2EBEETOCRICEHET 25 VE
DT DA T DR ZITOCVE T, &l (LFRIFEEY
BRBDBRRO ORISR ZTHEL. BIF 7O ADRRLHIR T
AEADREZITOCVEY,

Optimizing Metal Production Processes and
Developing Recycling Methods for Valuable Metals

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

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

transfer, improvements in the production processes are being realized.


https://www.kuas.ac.jp/edu-research/profile/masafumi-maeda
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KHHE = #i%
Prof. Shuji Owada

http://www.owada.env.waseda.ac.jp
BREAAS BT Fiiibt 2%

Professor, Faculty of Science and Engineering,
Waseda University

AAFHMaFEERE

Cooperation member of the Science Council of Japan
REERIFRESR

Director of the Resources Processing Society of Japan
BBEUY(V)VaE L HERRES
Representative Director of the Japan Foundation for
Advanced Auto Recycling

Development of
Environment-friendly
Recycling Process

HR— b AN~ &FRZEAEN
Support Member & Research

WL fhTh R

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

RREEAS BT H il %

Professor, Faculty of Science and
Engineering, Waseda University

EFARF LEHE

Professor Emeritus, Iwate University

:engineering-oriented

:thermodynamics-oriented

Pl.'x.as? Thermodynamic
Equilibrium Properties of
EnEiE) Metallurgical
Metallurgical Substances
Substances
He;;:‘nlzl:ss Thermodyn.amics
S e Calculation
Evaluation &
Optimization of Proposal of

Metallurgical
Processes

New Processes
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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.

FESRBHIC BT B L 7 X ZIVEIRELA
BADEEIRZENTERVLTAZVOEIRI, N—2A2)Y
EPHENZER - 88 - IR E OIS BOBIRESIDIGAETNTL
F9, GIRIE 1 TPROBERFII TS - 88 - 80 - 80 - FEA - A
IUL - BIVL - TSFS - OITL NIV EARR T
VFEY - TIVVEE LTARIVEES 2 0BELOSHE LR
HEIRENTVSHILBIET,
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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.



14

AR ERFIE

Brief Overview

HR— b AV IN— &FRZEAEN
Support Member & Research
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Prof. Atsushi Shibayama

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

EERATIAZER U —F 70—

Research Fellow, IIS

MEKRE EFERFMITR HiE

Professor, Graduate School of International Resource
Sciences, Akita University

Elements in ores

Ores/Minerals

Minin, o
o Recycling and resource
circulation

(Urban-mining)

Metal/Material
Products

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

HR— X2V IN\— &EAFTZAEN
Support Member & Research

ARHE — #Hax

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

Value-addition

Refining

Recycling

High-temperature
Physical Chemistry

PRERAVZRFEIRIATORY v IHifie

VYA o070 2DBHE

HER E CEIBESNAIADZ MERAEL. ADZISGHER
TWEY, HEREREMETSIE TNSDOHEL LA
RS DT SRR DSROSNTVE T,

LR E Cld. @BERDIERbEFFTRaea it RNRIFZ BT,
Tz % <gd (BRA CHRE CEGRVRABEROMIERITD
BRAESUICEETRERREDREENER (JU17IVER) H5S
DeBEINEMORFEZITOTVET,

Integrating Mineral Processing and Extractive Metallurgy
for Advanced Resource Recovery

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

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

solid waste.

BREdRO-HOT O RFER

SHRETIE, HECFEARS ) D ZRnE LIBEERORE
HIERT A AR EEL (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!
Y - BREMORMINMELICES E CRIEEFDOERZBNEL
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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Prof. Takeo Hoshino

http://www.sdm.t.u-tokyo.ac.jp/index.html
FEERRANTRA TR BRTIE Y

Research Affiliate, IIS

RRAF TERATH FHEBIR

Project Professor, School of Engineering, The
University of Tokyo

finding the optimized
way of sustainable use
of base metals.

Ni
Fe Al Z
Cu Mg n

" To Develop a comprehensive methodology of life cycle analysis to
comperesustainabilty among way of use of materials

HR— b AN~ QEAZEREN
Support Member & Research

AE TV HR

Prof. Marie Oshima
http://www.oshimalab.iis.u-tokyo.ac.jp/
japanese/
http://ong.iis.u-tokyo.ac.jp/about.html
EERATI TR BUR

Professor, IIS

EERIMMEPIAMABERL 7+ X (ONG) ER
Director, Office for the Next Generation (ONG), IIS

Cutting-edge

Professors,
Staffs,
Students
Industry Education
Materials, Primary,
Electronics, Secondary,
Mechanical, Board of
Civil, Education
Bio
Applications Hufhan
resources
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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

REKICAIFETY MY —F & STEAM HE
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BREOFEZNRIC. STEAM*EEDILEFTZRY, ESICIETEP
RITIHEAT O & B EA. EERPREO. DLW TIRE 1=
I DFGEREHDRECTY, HalE EEONHREL CRERDH
RE. RiEZERISHEEE) - 7V N —FEOHLVET L E
RIS EEN CEEA TLET,

STEAM: Science, Technology, Engineering, Art and Mathematics

Outreach and STEAM for the Next Generation

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

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


http://www.oshimalab.iis.u-tokyo.ac.jp/japanese/
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All tiles are as of the time of the article.
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Round-table Talk

IXEJE KA 48 AR

Mr. s 0
JX NiEeepIMining & M’etaI’Sw

IXEE N B %
Mr. Hiroshi Ono,
JX Nippen Mining & Metals

WIX /= L7 SERE #%
Mdiichiharu Yamamoto,
JX Njglpon Mining & Metals

' HIAELI= Y FORBRICEL. X2
N aﬁf&@ﬁ'?)r@é’sﬁ; BLomTERRABRINELL,
SR ORELZOHRE
COWTERGHRBHTDENE L

A round-table talk was held with JX
Nippon Mining & Metals Corporation

. RN TIiEliﬂ #‘T'EE%&?R b i .
Q Prof. Toru H. Gkaloe) - i to discuss the purpose and future of
‘ A

BY Project Professelr

the endowed research unit.

EREBERBRIFFNMEIRM X BF(F 1= v b )/IX Metals Endowed Unit
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Technical Forum:
Thinking about Base Data on Hydrometallurgy

Al (EE FERER

Rrofiilakahikel®kura, Project Professor

2h 1V RVt A TR SEET
M Harlio Yokota, Organo Corporgtiey
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ERBITE M RFRIE SRR REMPIOHEDD L, R
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BT —2&ICEALTEEZDS 10 ADEEENBHEZTTVE
LTc. #60RDBML. EBEXEGHERD L IN, BEIDE
DERZREHARWNEY EHVE LT,

R 3

EFEDLSD60LIZEDSNER
. Nearly 60'participants
from Industry-academia=government

ERGEERM
Active_ discussion

On August 3-4, 2012, a technical forum titled "Thinking
about Base Data on Hydrometallurgy" was held by JX
Metal Endowed Research Unit; it was co-organized by the
Environmental Management Research Institute, National
Institute of Advanced Industrial Science and Technology.
Hydrometallurgical technology is a necessary technique
for preserving the environment, including nonferrous
metal resource recycling and wastewater treatment of
mining etc. The purpose was to discuss the evaluation and
handling of data to efficiently promote these technological
developments and research.

For types of data required for researchers and engineers
at the operation site, 10 speakers from industry-academia
delivered lectures on simulation software using various
databases and important data. Approximately 60 people
participated, active discussions were held. After the lecture,
the exchange of opinions and networking were greatly

encouraged.
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Metal Production Process Workshop at Onahama / Hitachi district

<i>
|

/
| BNFRER ()
TourjofilloheZingCo, Litd.

QI

]
]

. (%) o
| Ul @fFurukawa Co., Ltd:

201211 B15-16 Bk - BItIXOEBEET O+
AHERD. XEBFMIZ Y bEETHVITONE L
COHHETIE. ERMBDEERURBIRICOVTOHREL
BirEZENRELT FFEKEBEE - UY17U 771X
DRZRFEBLTC. TOCLRDEREESITLZBENELE
LTze EBITIE RSDOREZATEL, TOLREE TR
ARGERZFBITHILZBELE L. 30%IEEDEM
ED\ NBERREI SRR, RIS @RSt
NIRRT, AR FHRASH WD ELS. B5UICIXAE
HLEATSRBDOBIMEREELEDREZITV. ERGERD G
Th&Elfe

HBEBERBRILEZSFIHE

I NRSEEE SR (ERED X R DR
TougofIX Nippon Mining &Metals

; \* L NEIRAR () O
Tour of‘@ﬁahama Smelt|ng andRefining Co. Ltd.

On November 15-16, 2012, a workshop on Metal Manufacturing
Process of Onahama and Hitachi districts was organized by JX
Metal Endowed Research Unit.

This workshop provided participants an opportunity to
learn key factors of non-ferrous metal smelting and recycling
processes by visiting the operation sit'es including Onahama
Smelting Plants of Onahama smelting and refining Co., Ltd. and
Toho Zinc Co. Ltd.,

and a museum and other facilities at JX Nippon Metal & Mining.

Iwaki Plant of Furukawa Electric Co., Ltd.,
Almost 30 researchers and engineers, who work on production

and recycling of metal attended and enjoyed the tour and lively

discussion.

EZRPT (UX £BZF(T 1= b )/ IX Metals Endowed Unit
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The First Anniversary Symposium:
Non-Ferrous Metal and Rare Metal Recycling Supported by Non-Ferrous Industries

IX &R [FE S15 556M
Mr. Masanori Okada, JX Nippon Mining & Metals

RFAY 87 28 e
Professor Emeritus of The Universitykoifiiokyes
.Prof. NobodliViesuike}

AL IS TR
Prof. Takahiko Okura,“P'roject Professalg

FEFIORR 1 BEZRRT SV RIVLZEREL EW
DARFHFIUTEIHBERBER 61t BWEERENSDHER
HBMTbn&ElLlc, EEFDSIELVEADSME, ¥200%
H—EBICRUCERGHERDORDINE LT

ERAS SR SR 2T ENEOS h—I)
ENE®@S hall in RCAST, The'University of Tokyo

S EOERIE N CER SR R

« Participants{enjoyed a lively, discussion}m.v

————the recycling of nonsferrous metals|

This symposium was held to commemorate the first
anniversary of the endowed unit. Special lectures were
delivered by professors and representatives from the
Ministry of Economy, Trade and Industry (METI) and six
major non-ferrous industries. The current status and future
scope of the non-ferrous industry were discussed. An
audience of about 200 people from industry, academia, and

government sectors attended this symposium.
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Chile-Japan Joint Workshop for Non-Ferrous Mining and Smelting
~ Satellite Conference of UTokyo Forum 2013 (R K74+ —7 L 2013) @Santiago, Chile ~

I\ g (E7e U ERoNEdE 1IC 55702

WP @ F U ran EAEN R éﬁ—iﬂ) I & 2=

@pening address firom,Excellency Hidenor MurakamigAmbassador
Ext%or‘dmary and‘PlenipotentianyEmivassysofJapantini@hile

(as of NovempeR20ili3)

HHINLE % Mmm-

IXE/E R BRIC KBRS DR
Mr. Shigeru Oi; JX'\Nippon Mining & Metals

RAT+—ZL2013DARXYbD—DELT FRTAFTIV
MEERAER Y 2 —EDOHMEIC K, KT—02 3y TR
L&ELTe, HFVBAKREESINE FE EFVEDEER
fEEREB LR, MEDEEFHS5T 8HDHEENTOHNE
LTz, #980DEMEDE TEBRERDIEEL EH G HER
HEENE LT

BAT+—F LB
Opening ceremony of UTokyo Forum 2013

HBEBERBRILEZSFIHE

InterContinental SantlagoL
Workshop:at InterCont

N7V CRELTBRS
Secial gathering at the hotel

This workshop was co-organized by the IRCSM, as one of
the academic events of UTokyo Forum 2013. Eight lectures
were delivered by representatives of industries, universities,
and governments of the two countries. Ambassador
Hidenori Murakami of the Embassy of Japan in Chile joined
this workshop as a special guest. About 80 attendees
actively engaged in discussions to help further international

interaction.

MERRDBARESLCEFZROHEZ BAE L TR
BT CRIEL CWB ANV M TT, 2013 FERFFUE
TIIIWCBENT, YVRI T FEDEEAN
VEDREINE LT

BET717

UTokyo Forum is a biennial event aimed at promoting
academic and student exchanges to introduce the latest
research activities of the University of Tokyo. In 2013, the
UTokyo Forum was held in Chile and Brazil in conjunction
with a number of other events, including study fairs and
symposia in various fields.

P UX B 1= b )/ IX Metals Endowed Unit
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Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals (Precious Metal Symposium)

Opemng address by Prof Masafuml Maeda
Project Professor

|

Y R R

Profiliakashi Nakamura, Prd_ject Professor

XERFMIZ v FRTAFTTIVHRERHELYZ2—.
L7 A2)VARREDBRICKVERIT VRI T L TEREBD
B - VYAV IV DRAHR ZRELELT.

2000 ZBABIBRERBERBHRELVSEL, BERETHERD
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HRAFEERMMZERT 1\ oasuk—)l
Convention hall in IS, The University of Tokyo-

INAZA—H2 /3> DERF
Poster session

BHADET
Secial gathering

On January 10, 2014, a special joint symposium titled “Frontier
of Extraction and Recycling Technology for Precious Metals” was
held by the JX Metals Endowed Unit, IRSCM, and Rare Metal
Workshop; more than 200 people involved in the non-ferrous

industry attended this symposium.
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Chile-Japan Joint Workshop for Non-Ferrous Mining and Smelting
~ Satellite Conference of the Chile-Japan Academic Forum at UTokyo ~
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The second Chile-Japan joint workshop on non-ferrous
metals, such as copper, was held at the Ito International
Research Center of the University of Tokyo (Hongo Campus),
as one of the academic events of the Chile-Japan Academic
Forum at UTokyo. This workshop was co-organized by the
International Research Center for Sustainable Materials
(IRCSM). Seven lectures were delivered by industry,
universities, and the governments of the two countries.
Nearly 50 attendees actively engaged in discussions that
helped to further international interaction.

2013 FcFVEY > F v I TiTH Nz UTokyo Forum DTH
ZRF RRARZICCHEESNARYITY, FURDKZE
DoZLOMBRENKAL. XX HE. £¥). FHERE
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This forum was an extended activity of the UTokyo Forum
held in Santiago, Chile, in 2013. Many researchers from
Chilean universities visited the University of Tokyo, and

several academic workshops were held on astronomy,
earthquakes, biology, non-ferrous metals, etc.
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The First in Japan? Design Exhibition of Titanium Products
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For 11 days, from October 23 (Thurs) to November 2 (Sun),
2014, “Titanium / 3D Printing” Exhibition was held at Galley
in S building at Institute of Industrial Science (lIS); more
than 1,000 visitors attended the exhibition. This project
was planned and initiated by Prof. Shunji Yamanaka in
collaboration with Prof. Toshiki Niino and Prof. Okabe, and
his team members at Yamanaka Lab. including Ms. Mai
Tunoo who produced the exhibition items.

In addition to the titanium chairs, ultra-high-purity titanium
and sponge titanium were exhibited. It was a very unique
exhibition because the difficulties of smelting of nonferrous
metal and the future potentials of rare metals were shared
with public.

Production of titanium products was carried out with the
cooperation and support of Toho Technical Service Co., Ltd.
and Toho Titanium Co., Ltd.
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Special Symposium: E-scrap Symposium
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On November 6, 2014, the first E-scrap Symposium was held
in the Convention hall of 1IS with 10 invited speakers from
government, industry, and academia. The symposium began
with an opening address by Prof. Maeda, Project Professor (as
of November 2014), and was attended by about 200 people
with an interest in E-scrap recycling. On November 7, 19 young
researchers and students joined a plant tour of E-scrap recycling
facilities. Participants visited the Institute of Advanced Industrial
Science and Technology (AIST), the HMC (Hitachi Metal-recycling
Complex) and Nippon Mining Museum of JX Nippon Mining &

Metals Corporation.

P UX B 1= b )/ IX Metals Endowed Unit
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Special Joint Symposium:
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Frontier of Extraction and Recycling Technology for Precious Metals (The 2nd Precious Metal Symposium)
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On January 9, 2015, following the success of the first symposium
held in 2014, a special joint symposium titled “Frontier of
Extraction and Recycling Technology for Precious Metals (The
2nd Precious Metal Symposium)” was held by the JX Metals
Endowed Unit, IRSCM, and the Rare Metal Workshop. As many
as 200 people involved in the non-ferrous industry attended this

symposium and enjoyed a lively discussion.
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Distribution of Non-ferrous Lectures and Commentary Video by 10 MTV
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Professor Okabe began delivering non-ferrous lectures
and commentary using the 10 MTV opinion website
(https://10 mtv.jp/), with the aim of spreading nonferrous
related information to general public widely. Currently,
a total of 18 episodes are available online, in a total of
three recordings. The total number of viewing times of all
lectures (distribution starting date ~ current) has reached
about 30,000 times in total. Prof. Okabe's series of non-
ferrous lectures has a remarkably high rate of completion
of reproduction among all the 10 MTV series with the high
reputation: "Once you start watching it, you will be greatly
interested and will watch it to the end". Attempts to deliver
lectures on nonferrous topics, especially rare metals, by net
distribution are the pioneering initiatives in Japan.
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Special Symposium:
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Copper Smelting: International Trends and Role for Realizing the Sustainable Society
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On November 10, 2015, a special symposium on “Copper
smelting: International trends and role for realizing the
sustainable society” was held, in the Convention Hall of IIS with
nine invited speakers from government, industry, and academia.
The symposium was inaugurated with an opening address by
Prof. Fujii, Director of IIS (as of November 2015), and Prof. Takashi
Nakamura, Project Professor of JX Metals Endowed Unit. Over
200 people attended this symposium and participated in the
discussion on resource circulation related to copper smelting.
After the lecture, a social gathering was initiated with an
opening speech and toast by Dr. Norio Yuki, executive officer of
JX Nippon Mining & Metals Corporation. This promoted further
interaction among the participants. The next day, November
11, a special tour to a non-ferrous smelter unit was arranged for

students and young researchers.
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Special Joint Symposium:
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Frontier of Extraction and Recycling Technology for Precious Metals (The 3rd Precious Metal Symposium)
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On January 8, 2016, a special joint symposium entitled “Frontier
of Extraction and Recycling Technology for Precious Metals
(The 3rd Precious Metal Symposium)” was held by the JX Metals
Endowed Unit, IRSCM, and Rare Metal Workshop. Over 250
people, most of them from non-ferrous and recycling industries,

attended this third symposium, and enjoyed a lively discussion.
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Plant Tour of Kurami Works of the JX Nippon Mining & Metals Corporation
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On February 5, 2016, 11 researchers and students from the
University of Tokyo joined a tour of the Kurami Works plant
of the JX Nippon Mining & Metals Corporation. Kurami
Works produces rolled copper foils and strips for use in
electronic devices and components. After watching an
introduction video about the products and production line
of Kurami Works, the participants inspected the precision
rolling process for copper alloy. The participants also had
the opportunity to think about new technologies that may
be required in the future. Afterwards, participants actively
engaged in discussions with workers at Kurami Works. The
plant tour ended with an enjoyable get-together.
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Special Lecture for High School Students: Miracle Substance - Rare Metals
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On March 25, 2016, a special lecture on the characteristics,
manufacturing, and recycling processes of rare metals was
delivered to high school students by Prof. Toru H. Okabe,
the project professor of JX Metals Endowed Unit. About 80
participants learned about the highly developed industry of
non-ferrous metals in Japan and had the opportunity to touch

rare metals such as titanium and hafnium.
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Non-ferrous Metals Study Experience of Junior High School Students at IS, The University of Tokyo
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For three days from June 8 to June 10, 2016, five students
from the Musashino Daisan Junior High School visited Okabe’s
laboratory at the Institute of Industrial Science, the University of
Tokyo, in order to acquire work experience. Students learned the
importance of non-ferrous metals, particularly rare metals and
how to conduct experiments using rare metals. The students
actively participated in their visit by asking several questions
and exchanging their original ideas with each other during the

experiments.
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Special Symposium: E-scrap Symposium 2016
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On September 27, 2016, a special symposium titled “E-scrap
symposium 2016” was held in the Convention Hall of IIS with
nine invited speakers from government, industry, and academia.
The first symposium on E-scrap recycling was held in 2014, with
this being the second. The symposium was inaugurated with
an opening address by Professor Teruo Fujii, Director of IS (as
of September 2016), and Professor Takashi Nakamura, Project
Professor of JX Metals Endowed Unit. Approximetely 200 people
attended this symposium and participated in the discussion on
the current status and challenges of E-scrap recycling. After the
lecture, a social gathering was initiated with an opening speech
and toast by Mr. Ichiro Sawamura, Deputy Chief Executive
Officer, JX Nippon Mining & Metals Corporation. This promoted
further interaction among the participants. On September 28,
a plant tour of recycling facilities was arranged for students
and young researchers. Participants visited the Strategic
Urban Mining Research Base (SURE) of the National Institute
of Advanced Industrial Science and Technology (AIST) and the
Hitachi Works of the JX Nippon Mining & Metals Corporation.
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Public Event: Youngsters’ Science Festival of Tokyo in Koganei
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On October 9, 2016, a public event, “Youngsters' science festival
of Tokyo in Koganei,” was held at the Tokyo Gakugei University.
In this event, a lecture was delivered by Prof. Okabe, Project
Professor, who is the director of IRCSEM, and there was an
exhibition of rare metals. Demonstrations using shape-memory
alloys and electrochemical plating on metal plates were
conducted. Many children and their parents were very engaged
in the lecture on rare metals, which are used in our lives in often
unexpected places. After the lecture, visitors to the event, from
children to adults, enjoyed the demonstration of shape-memory

alloys and electrochemical plating.
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Press Conference: Commencement of the Second Period
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On January 6, 2017, a press conference was held by IIS and JX
Nippon Mining & Metals Corporation to announce the initiation of
the second period of the endowed unit in January 2017. The press
conference was inaugurated with an opening address by Prof. Fujii,
Director General, IIS. Mr. Sawamura, Deputy Chief Executive Officer,
JX Nippon Mining & Metals Corporation, summarized the activities
of the first period and spoke about future prospects. Subsequently,
Prof. Tokoro, a new member of the endowed unit (Project Professor),
discussed her GPAs and outlook for the unit’s future. Media
practitioners attended this press conference and expressed interest

in many activities of the unit.
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Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals (The 4th Precious Metal Symposium)
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On January 6, 2017, a special joint symposium titled “Frontier
of Extraction and Recycling Technology for Precious Metals
(The 4th Precious Metal Symposium)” was held by the JX Metals
Endowed Unit, IRCSEM, and Rare Metal Workshop. More than
270 people, primarily from the non-ferrous and recycling
industries, attended this fourth symposium and enjoyed a lively

discussion.
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Special Lecture for the Super Global High (SGH) School Program
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On January 24, 2017, a special lecture for high school students
was held, at the Tokyo Tech High School of Science and
Technology to support the Super Global High (SGH) school
project. This lecture was delivered by Prof. Okabe, Project
Professor of the JX Metals Endowed Unit. The lecture included
a demonstration on the use of “shape-memory alloy” and an
exhibition on rare metals.

Many students were extremely interested in the talk on
misconceptions about rare metals, the research career of
Prof. Okabe, and the observation reports on foreign mines.
They also enjoyed the demonstration on using shape-
memory alloy. In addition, they were extremely intrigued by

the rare metal samples presented during the intermission.
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International Exchange with Norwegian University of Science and Technology (NTNU)
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On April 5, 2017, the International exchange with Norwegian
University of Science and Technology (NTNU) was held at IIS,
the University of Tokyo. Novel research on energy conversion
materials and catalysts studied in IRCSEM was introduced to
the participants, 15 undergraduate students, and 1 associate
professor from NTNU. The participants were engaged in
discussions on research and student education. The participants
also experienced a tour of the laboratories and workshop at IIS.
IRCSEM and JX Metal Endowed Research Unit provided a strong
contribution to transboundary educational activities through
the international exchange with NTNU, one of the top institutes

in North Europe.
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Third-Year High School Students Visited UT, and Enjoyed a Lab Tour at IIS
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On April 8, 2017, six third-year students from the Senior High
School at Otsuka, University of Tsukuba, visited IIS and enjoyed a
campus and laboratory tour at UT. Prof. Okabe, project professor
of the JX Metal Endowed Unit, enthusiastically explained the
importance of non-ferrous metals, including rare metals. The
high school students exhibited interest in the research fields of
biology and chemistry, and they also developed interest in non-

ferrous metals.
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Lecture on Non-ferrous Metals at the Friday Special Lecture for High School Students
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Prof. Toru H. Okabe, Project Professor
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On May 12, 2017, Professor Okabe delivered a lecture titled
“Future Material: Titanium and Rare Metals” at the Friday Special
Lecture for High School Students. More than 150 students
attended the lecture, and it was webcasted to 37 high schools
across Japan. Professor Okabe explained the importance of non-
ferrous metals as well as conceptual topics, such as “Difference
between Science and Engineering” The lecture was very lively

with many questions from the audience.
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Round-table Talk by JX Senior Staff and Project Professors at JX Metals Endowed Unit
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On May 18, 2017, a round-table talk between JX Nippon Mining
& Metals senior staff members and project professors of the JX
Metals Endowed Unit was held to discuss the future plans for the
unit. In addition to the activities conducted in the first period,
new activities for conveying the importance of non-ferrous
industries to the public will be pursued in the second period of

the endowed unit.
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Exhibition Booth of JX Metals Endowed Unit at Komaba Research Campus Open House
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On June 2-3, 2017, Komaba Campus Research Open House was
held. Our joint booth with Office for the Next Generation (ONG)
offered visitors hands-on experiences. In addition to showing
samples of copper ore and electrolytic copper, we presented
displays on the practical uses of copper in automobiles,
conducted experiments demonstrating the high thermal
conductivity of copper and its electromagnetic shielding effects,
and provided a clear introduction to the properties of copper.
Visitors were captivated by the experiments.

More than 200 visitors, mostly school pupils, enthusiastically
visited the booth over the two days, resulting in a very lively

event.
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Non-ferrous Metals Study Experience of Junior High School Students at IS, The University of Tokyo
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For three days from June 14 to June 16, 2017, five students
from the Musashino Daisan Junior High School visited Okabe’s
laboratory at IIS, the University of Tokyo, to gain practical
experience. Students learned about non-ferrous metals,
particularly rare metals, and conducting experiments using
rare metals. The students engaged in their visit actively by
asking several questions and exchanging opinions during the

experiment.
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The 23rd Special Lecture for High School Students
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On July 22, 2017, the 23rd Special Lecture for high school
students was held. Organized by the Kanto Branch of the Society
of Chemical Engineers with the joint support of the Faculty of
Science and Engineering, Waseda University, and the JX Metals
Endowed Unit, this lecture series aimed to curb the trend of
high school students drifting away from science subjects and to
foster technical experts for the future. The special lecture with
the theme of “Discover metal resources — where textbooks meet
reality” was attended by more than 50 high school students.
Part 1 consisted of two talks on the real-world application
of scientific knowledge acquired in high school. The first
talk was a lecture by Project Professor Chiharu Tokoro, who
spoke about separation technologies for extracting metal
resources. The students were captivated by these lectures,
which offered them a rare glimpse into university studies
and real-world applications.

The first half of Part 2 featured a hands-on experiment with
fractional precipitation of metal ions. Participants paired
up in order to attempt distinguishing metal ions dissolved
in a pre-prepared solution. In a friendly atmosphere, they
scrutinized reagent reactions for clues to identify metals.
In the second half, they toured the labs and facilities. The
half-day program provided a sense of the importance and

fascination of this field to students.
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Approximately 70 Third-year Students at Department of Materials Engineering,
The University of Tokyo Visited Kurami Works of the JX Nippon Mining & Metals Corporation
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On August 1, 2017, approximately 70 third-year
undergraduate students from the Department of Materials
Engineering, the University of Tokyo, visited the Kurami
Works of the JX Nippon Mining & Metals Corporation, and
enjoyed a plant tour of the copper foil factory. Kurami Works
produces precision-rolled product for use in electronic
devices and components. After watching an introductory
video about the products and the production line of Kurami
Works, the participants were divided into multiple groups;
they then learnt about the precision rolling process for
copper alloys. The participants also had the opportunity to
brainstorm about new technologies that may be required
in future. Later, the participants actively engaged in
discussions with the employees of Kurami Works. The plant

tour concluded with a fun-filled, big, get-together party.
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The 30th University Laboratory "Plating Experience: Changing the Color of Metal with Magic Liquid"
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On August 8, 2017, the 30th University Laboratory was held.
An experimental science classroom for elementary and middle
school children was held at the Waseda University Faculty of
Science and Engineering for the 30th time. The new addition this
time was a joint classroom by the research laboratory of Prof.
Chiharu Tokoro and the JX Metals Endowed Research Unit. In the
project “Plating experience: Changing the color of metal with
magic liquid,” experiments with gold-plating of copper were
performed for third- and fourth-graders.

To attact the interest of children, plates of various shapes,
such as hearts and stars, were prepared. Children were also
asked to choose the electrode for plating, prompting them
to think about conductivity, and to affix seals on copper
sheets so they could see the difference between plated
and non-plated areas. These made the experiments more
fun and piqued the interest of the participants. A quiz on
plating and other aspects concluded the session.

To make their experience memorable, the participants
received the plated copper as keyholders. Overall, the

experimental classroom was an enriching experience.
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Public Event: Youngsters’ Science Festival of Tokyo in Koganei
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On September 24, 2017, a public event, “Youngsters’ science
festival of Tokyo in Koganei,” was held at the Tokyo Gakugei
University. A lecture was delivered by Prof. Okabe, Project
Professor, and an exhibition on rare metals was held.
Demonstrations using shape-memory alloys and electrochemical
plating on metal plates were conducted. Several children and
parents were very interested in the lecture on rare metals, which
have uses not only in our daily lives but unexpected places
as well, as the participants learned. After the lecture, visitors
to the event, ranging from children to adults, enjoyed the
demonstration of shape-memory alloys and electrochemical

plating.
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At the Special Symposium at MMIJ on the “Expectation for Center for Mineral Processing and Metallurgy”,
Prof. Okabe Delivered an Invited Lecture on the Significance and Future Prospects of Industry-University

Cooperation in the Field of Non-ferrous Smelting
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On September 26, 2017, Prof. Okabe delivered a lecture by
invitation on “The Significance and Future Prospects of Industry-
University Cooperation in the Field of Non-ferrous Smelting” at
the Mining and Materials Processing Institute of Japan (MMIJ)
in Sapporo. This invited lecture was held as part of the special
symposium on the “Expectation for Center for Mineral Processing
and Metallurgy,” organized by Prof. Atsushi Muramatsu and Prof.
Hiroyuki Fukuyama of Tohoku University. A brief summary of the
lecture is provided below.

Recent years have witnessed increasing momentum all over
the country for the establishment of a non-ferrous smelting
research center, endowed research unit, or endowed lab.
At present, Japan is the world leader in the technology of
nonferrous smelting. However, the availability of advanced
or well-trained personnel for this field has been a long-
standing problem. Under these circumstances, the move to
establish research centers and endowed research units/labs
related to nonferrous metal processes at major universities
in Japan is important and meaningful from the viewpoint
of education and skilled workforce development. In his
lecture, Prof. Okabe cited examples of industry-academic-
government (+ media) cooperation that he had been
working toward since many years. He also discussed the
significance and future prospects of industry-academia
collaboration in the nonferrous smelting field.
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Career Seminar for High School Students - “Job” and the “Essential Job Requirements” Towards the Global Era
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On October 21, 2017, a career seminar for high school students
was held for first-year students at the Ochanomizu University
Senior High School and Senior High School at Otsuka,
University of Tsukuba (Fuzoku-High School). Several high school
graduates (OBs) delivered their lectures to approximately 150
students in the TO-IN Alumni Hall at the Fuzoku-High-School.
Each OB talked about their career and “how they survived as
professionals, in addition to jobs and essential requirements
for jobs in the global era.” Prof. Okabe, the project professor
of the JX Metal Endowed Unit, enthusiastically explained the
importance of professionalism gained through research on non-
ferrous metals including rare metals, after describing his global
career that entailed moving around worldwide. Additionally,
he emphasized the importance of friends and seniors who can
mutually enlighten students. High school students generally
perceive research work and material industry as a distant and
unfamiliar world; however, some students exhibited interest in

research and even more interest in nonferrous metals.
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Symposium on Minor Metals in Non-ferrous Metal Smelting
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Social gathering

On November 10, 2017, a special symposium titled “Symposium
of Minor Metals in Non-ferrous Metal Smelting” was held by
the JX Metals Endowed Unit, IRCSEM. The seminar began with
opening remarks by Prof. Nakamura. More than 160 people
from the non-ferrous and recycling industries, academics,
and government attended and enjoyed a lively discussion on
the future vision and challenges of mining, production, and
circulation of minor metals in non-ferrous metal smelting, such
as molybdenum, rhenium, and bismuth. After the lecture, a
social gathering was initiated with a greeting and toast by Mr.
Sawamura, Deputy Chief Executive Officer, JX Nippon Mining &
Metals Corporation. This encouraged further interaction among

the participants.
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Titanium Symposium 2017
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On November 17, 2018, Titanium Symposium 2017 (The 1st
Titanium symposium) was held by JX Metals Endowed Research
Unit, IRCSEM, and Rare Metal Workshop, at IIS.

Mr. Kazuhiro Kinoshita from The Japan Titanium Society,
Prof. Toru H. Okabe from IS, Dr. Kazuhiko Takahashi from
Toyota Motor Corporation delivered lectures. After the
lectures, 14 poster presentations and there were several
exhibitions by companies. Approximately 150 people from
industry, academia, government, and media enjoyed the
lively discussion and strengthen the networking amongst
the participants.

Mr. Yoshihiro Nishiyama from Toho Titanium Co., Ltd.
encouraged the wide span activities of Prof. Okabe on the
design and production of titanium chairs, and he offered

support for the various activities.
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At Komaba University Festival, Professor Okabe Spoke Enthusiastically about the Importance of Non-ferrous Metal Smelting
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8 The' 68th Komaba Festlval at the University of Tokyo
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in the University. ofTokyo

On November 26, 2017, from 11:20 to 13:30, Prof. Okabe
spoke fervently about the importance of nonferrous smelting
and the future of rare metals at MM Hall, 21 KOMCEE West
B1 floor. The event was organized to facilitate a free and
open interaction between students and professors, with the
aim of acquainting the students with the professors of Tokyo
University. This project is usually held for students of the
University of Tokyo. (Planning Organization: Shabe- Lunch
Project in Komaba) This time, it was held at the Komaba
Festival at the University of Tokyo, especially for junior high
and high school students as the university's school festival
event. In addition to the professors, around 10 students,
including the university's students, sat around a desk and
chatted comfortably. Thus, this session was a place to listen
to the experiences of the professor as well as discuss any
concerns. In addition to discussion on nonferrous metals,
numerous queries from students who are considering taking
the exam at the University of Tokyo and those planning to

study abroad, were also addressed.
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Public Lecture on Non-ferrous Metals at Komaba University Festival
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On November 26, 2017, from 13:30 to 14:30m as one of the
public lectures of the 68th Komaba Festival at the University
of Tokyo, Professor Okabe delivered a lecture on "Future
Materials: Titanium and Rare Metals" at the 21 KOMCEE West
Lecture Hall. Approximately 60 people attended the public
lecture, which was simultaneously recorded for airing on Todai
TV. Since this was an open lecture for general audiences, Prof.
Okabe, Project Professor, discussed not only topics concerning
non-ferrous metals but also the "difference between science
and engineering" in the academic field. He spoke about the
importance of non-ferrous metals, including rare metals. The
lecture was quite interactive, with many questions from the

audience.

53



54

EERE
Activities Report

52 68 (0] B RDNAREEE [RFMK 1 F22 - LT7AR)V] DINER - 2B - WebEefE

Recording, Web Distribution of the Open Lecture "Future Material: Titanium / Rare Metals"
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On November 26, 2017, as one of the public lectures of the
68th Komaba Festival at the University of Tokyo, Professor
Okabe delivered a lecture on "Future Materials: Titanium and
Rare Metals." The lecture was simultaneously recorded for
airing on Todai TV. Since this was an open lecture for general
audiences, Prof. Okabe, Project Professor, discussed not only
topics concerning non-ferrous metals, but also the "difference
between science and engineering" in the academic field. Video
teaching materials for the public explaining the mining of metal
resources and non-ferrous metal smelting, including rare metals
and titanium smelting, are rare in Japan and also a pioneering

attempt.
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Prof. Okabe Delivered Special Lecture on “Future Materials: Titanium / Rare Metals”
to 700 Junior High School Students in Higashi Matsuyama City, Saitama
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On November 29, 2017, Prof. Okabe, Project Professor, delivered
a special lecture on “Future Materials: Titanium and Rare Metals”
organized by the Board of Education at Higashimatsuyama City.
Approximately 700 second-grade junior high school students
from Higashimatsuyama City attended the lecture which was
held to celebrate the Nobel Prize for Physics awarded to Prof.
Takaaki Kajita from Higashi-Matsuyama City and to arouse the
interest of the students in science. It also aimed at motivating
students to follow the example of Prof. Kajita. Professor
Okabe explained the various applications of state-of-the-art
technology, and explained that the Gundam and Sensoji temple
were made of titanium, to direct the students' interest toward
non-ferrous metals, such as rare metals. He also spoke about
the importance of having a dream and of acquiring a firm basic
academic ability. He spoke passionately about the importance of
non-ferrous metals, including rare metals. After the lecture, the
students asked many questions, and the overall experience was
quite engaging and exciting. News of this special lecture was

also reported by Saitama TV.
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Special Joint Symposium:
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Frontier of Extraction and Recycling Technology for Precious Metals (The 5th Precious Metal Symposium)
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Prof. Chiharu Tokero, Project Professor

On January 12, 2018, a special joint symposium titled “Frontier
of Extraction and Recycling Technology for Precious Metals
(The 5th Precious Metal Symposium)” was held by the JX Metals
Endowed Research Unit, IRSEM, and Rare Metal Workshop.
Around 250 people, primarily from the non-ferrous and precious
metals recycling industries, attended this fifth symposium and

enjoyed a lively discussion.
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Symposium for Professor Masafumi Maeda
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On March 9, 2018, a special symposium titled “Symposium for
Professor Masafumi Maeda” was held at the Convention hall in
Building An. The seminar highlighted the research milestones
and developmental prospects of non-ferrous metallurgy
attributed to Prof. Maeda. More than 250 people, from the non-
ferrous and recycling industries, academia, and government,
attended and enjoyed a lively discussion. Professor Tetsuya
Uda, Department of Materials Science and Engineering at
Kyoto University, delivered a lecture on “New Smelting Process
of Titanium”. Mr. Hiroshi Asahi, Executive Director, Sumitomo
Metal Mining, delivered a talk on “Future perspective of non-
ferrous mining and smelting and their collaboration with
academic-industry-government”. Professor Maeda delivered
an enthusiastic 90-minute lecture on “Outlook of mining and
smelting of non-ferrous materials and the collaboration of
industry-academia-government - history of research and
people”. After the lecture, a social gathering was held. This

promoted further interaction among the participants.

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

57



58

EERE
Activities Report

F1E FREBER - B - UYA7IVEFHIEIS—

@ UT-NYO

The 1st Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals @UT-NYO

D>
R 3 HE S

Prof. . Takashi Nakamura, Project Professor

Presentation and discussion
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On March 14, 2018, the 1st Seminar on Resource, Smelting, and
Recycling of Non-ferrous Metals was held at The Nippon Club,
New York, USA. This seminar was organized by UT-NYO. This
seminar is held for Japanese companies in the US to enhance
the networking of industry-government-academia. One-
hour-long lectures entitled “Recent topic of Non-ferrous metal
recycling” and “Recent topic of Resource, Smelting, Recycling of
Rare Metals” were delivered by Prof. Takashi Nakamura, and Prof.
Toru H. Okabe, respectively. After the lectures, a lively discussion
was held, which continued through the social gathering. Most
participants enjoyed further networking at the second party

afterwards.
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The 13th Workshop on Reactive Metal Processing (RMW13)
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On March 16-17, 2018, the 13th Workshop on Reactive Metal
Processing (RMW13) was held, at Massachusetts Institute
of Technology (MIT), Cambridge, USA. The RMW, an annual
workshop on material processing, is held to promote industry-
academia collaboration worldwide, and has been jointly
organized by Prof. Toru H. Okabe and Prof. Shunsuke Yagi of
IIS, and Prof. Donald R. Sadoway and Prof. Antoine Allanore of
MIT. The RMW is a leading workshop facilitating international
research activities in the field of reactive metal processing, with
approximately 50 attendees from many countries, such as the
USA, Canada, Norway, and Japan.

During the two-day workshop, there are presentations on
topics of current production/recycle processing of rare
metals and advanced battery materials, which are essential
for a sustainable society. The participants also enjoyed lively
discussions. Additionally, students and support staff from
MIT and IIS cooperated to coordinate the workshop and

enjoyed close networking.
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Lab Tour for Kamisugiyama Junior High School Students
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On May 10, 2018, 15 students from the Kamisugiyama
Junior High School visited Okabe’s laboratory at IIS, the
University of Tokyo, for tour. Prof. Toru H. Okabe and Prof.
Yoshiho lkeuchi at IIS gave briefings. The students later
visited Okabe’s lab and lkeuchi’s lab. At Okabe’s lab, they
learned the importance of rare metals and their recycling
technologies. The students actively asked questions and
actively participated an experiment using shape-memory

alloys during the tour.
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Distribution of "SEIRANGER for Circulation World" for Next Generation Contents
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On June 3, 2018, new content "SEIRANGER for Circulation World"
as an educational tool to encourage interest in the field of
nonferrous metals was created and distributed on the website
of this unit (http://www.metals-recycling.iis.u-tokyo.ac.jp/). By
anthropomorphizing seven ancient metals (gold, silver, copper,
iron, lead, mercury, and tin), the characteristics of nonferrous
metals, their technical history, and the importance of resource
circulation in the future are clearly introduced. This content was

created by Prof. Takashi Nakamura of this unit.
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Periodic Table with Seven Ancient Metals

Sunday, June 3,2018
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The periodic table was drawn using the seven
anthropomorphized elements (gold, silver, copper, iron, lead,
mercury, tin)" in the content "SEIRANGER for Circulation World."
The characters represent the features of the metals. By reading
the story, one can learn the correlations among the metals.

This is an educational activity led by Prof. Takashi Nakamura
of this unit to introduce the next generation to the field of

nonferrous metals.
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Mr. Shigeru Oi, President & Representative Director of JX Nippon Mining & Metals visited IIS
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2 Round Table Talk with Prof Toshlharu KishiFBirector General of IIS

On June 8, 2018, Mr. Shigeru Oi, President & Representative
Director, Mr. Ichiro Sawamura, Vice President, and Dr. Norio
Yuki, Executive Office, JX Nippoin Mining & Metals, visited
Utokyo KOMABA Research Campus Open House 2018 held
in Institute of Industrial Science (IIS). They had a round-
table talk with Prof. Toshiharu Kishi, Director General, IIS,
and took interview from the media about the collaboration
with industries and universities and the success of JX Metals

Endowed Unit.
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Exhibition Booth of JX Metals Endowed Unit at Komaba Research Campus Open House
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For two days from June 8 to June 9, 2018, Komaba Campus

Research Open House was held. Our joint booth with Office
for the Next Generation (ONG) offered visitors hands-on
experiences.

Copper-kun increased visitors' excitement. We presented
displays on practical uses of copper in automobiles,
conducted experiments demonstrating the high thermal
conductivity of copper and its electromagnetic shielding
effects, and provided a clear introduction to the properties
of copper. Visitors were captivated by the experiments.
More than 200 visitors, mostly school pupils, enthusiastically
visited the booth over the two days, resulting in a very lively

event.
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Science Class at Komaba Research Campus Open House
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On June 9, 2018, the science class was held by JX Metals
Endowed Research Unit, JX Metals, and Office for Next
Generation (ONG) in the Komaba Research Campus Open House.
More than 30 junior high school students participated.

In the class, after a lecture about characteristics of copper,
experiments of copper refining were conducted. Copper
ions were extracted with organic solvent from copper sulfate
aqueous solution containing impurities. The obtained
solvent was stripped with sulfuric acid solution. Finally, pure
copper was precipitated on the stainless by electrowinning
from the sulfuric acid solution containing copper ions. The
students experienced the actual industry refining process

(SX/EW) and enjoyed learning about copper characteristics.
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Outreaching the Contribution of the Nonferrous Smelting and Refining using SEIRANGER
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Article on Japan Metal Daily
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For two days from June 8 to June 9, 2018, at IIS, the University
of Tokyo, Prof. Takashi Nakamura from JX Metals Endowed
Research Unit and JX Nippon Mining & Metals disseminated
the contribution of the nonferrous smelting industry to the
sustainable society. The characteristics of non-ferrous metals,
the technical history, the importance of resource circulation in
past, present, and future, etc. were explained to the visitors in an
easy-to-understand manner using "SEIRANGER for circulation
world" deployed as content for the next generation. This
attempt was also highlighted by the media, such as Japan Metal
Daily.
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Non-ferrous Metals Study Experience of Junior High School Students at IS, The University of Tokyo
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For three days from June 13 to Jun 15, 2018, six students from
the Musashino Daisan Junior High School visited Okabe’s
laboratory at the Institute of Industrial Science, the University
of Tokyo, to gain practical experience. Prof. Takashi Nakamura
and Prof. Shunsuke Yagi lectured to the students. Students
learned about non-ferrous metals, particularly rare metals,
and conducting experiments using rare metals. The students
engaged in their visit actively by asking many questions
and exchanging opinions during the experiment. They also

communicated with the students from University of Toronto.

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

67



EERE
Activities Report
IHERBRERBRR SHREGRALIESTE + #ER

Joint Summer Camp and Seminar by 5 Laboratories in the Field of Non-ferrous Metals Resource Recovery
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For three days from July 14 to July 16, 2018, a summer camp
was jointly held by 5 laboratories of Professors Toru H. Okabe
and Chiharu Tokoro from this unit, Professors Shuji Owada and
Katsunori Yamaguchi, Visiting Professors of IIS and support
members of this unit, and Prof. Shunsuke Yagi from IIS. The
networking among the members researching in the field of non-
ferrous metals and resource recovery streghtened because of
enjoying sports together and social gathering.

On the last day of the camp, a seminar titled “Thinking
about Perspective of Resource Recycling” was held. Mr.
Hiroki Fukuda from The University of British Columbia,
Dr. Rui Koide from Institute for Global Environmental
Strategies, and Dr. Takanari Ouchi, Research Associate,
of Okabe’s Laboratory delivered lectures to more than 70
undergraduate and graduate students.

Dr. Ouchi introduced the difference between Waseda
University, Massachusetts Institute of Technology, and The
University of Tokyo, where he has conducted his research.
Based on his experiences in the development of high
performance electronic devices, energy storage, non-
ferrous smelting and recycling, he enthusiastically explained
that the resource recovery and energy saving of processing
are essential and highlighted the importance of non-ferrous

metals and resource recovery to the students.
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How to Deal with Mining Environment after Resource Development in the SDGs Era
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On July 30, 2018, the open Symposium titled "How to Deal
with Mining Environment after Resource Development in
the SDGs Era" was held by “Division of Resource & Materials
Circulation for SDGs" of the Materials Engineering Committee,
Comprehensive Engineering Committee, and the Environmental
Studies Committee of the Science Council of Japan. The JX Metal
Endowed Unit participated in the symposium as a co-sponsor in
cooperation with the Mining and Materials Processing Institute
of Japan (MMLJ).

More than 200 people participated in the symposium held
at the main auditorium of the Science Council of Japan, and
it was very successful.

The symposium began with opening remarks by Prof.
Takashi Nakamura. Four lectures were presented including
"To what extent the corporate responsibility has to be
fulfilled ? - agreement formation between stakeholders is
the key - “ given by Prof. Itaru Yasui, Prof. Emeritus of the
University of Tokyo and President of Sustainability Promotion
Organization. After the lectures, a comprehensive discussion
was organized by Prof. Chiharu Tokoro.

This symposium was planned and managed by Prof.
Tokoro and Prof. Nakamura, the affiliation of member of
the Science Council of Japan. The JX Metal Endowed Unit
cooperated mainly on advertisement of the symposium, and

attraction activities for the audiences.
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On August 7, 2018, the 31st University Laboratory was held.
An experimental science classroom for elementary and middle
school children was held by the Waseda University Faculty of
Science and Engineering for the 31st time. This was the second
joint classroom by Prof. Tokoro’s research laboratory and the
JX Metals Endowed Research Unit. Titled, “Plating experience:
changing the color of metals using magic liquid,” nickel plating
was performed on copper-mesh for third- and fourth-graders.
To increase the interest of the children, copper-mesh called
“Oriami,” which can be folded like Origami, were prepared.
The children were also prompted to choose the electrodes
for plating, which encouraged them to think about
conductivity. These activities made the experiments more
fun for the students and piqued the interest of participants.
A quiz on plating and other aspects was conducted by the
members of Tokoro's laboratory and Copper-kun.

To make their experience memorable, the students received
the plated Oriami folded into Shuriken. Overall, the

experimental classroom was an enriching experience.
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Students from Takasaki High School Visited Laboratories at IIS.
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On August 7, 2018, a laboratory tour was held by Office for the
Next Generation (ONG) as a part of “Super Science High School
(SSH) "activities of Takasaki High School. Seventeen second-year
students from the school visited IIS.

In Okabe's laboratory, Prof. Okabe, project professor of JX
Metal Endowed Unit, introduced various rare metals and
enthusiastically explained the importance of non-ferrous
metals. Students were interested in rare metals and activities

and life at the laboratory and asked a lot of questions.
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The Third Workshop for Young Researchers in the Field of Smelting and Refining
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For two days from August 20 to August 21, 2018, a seminar
titled “The third workshop for young researchers in the field
of smelting and refining” at Cross Wave Makuhari was held by
JX Metal Endowed Research Unit, Laboratory of Non-ferrous
Extractive Metallurgy at Kyoto University, and Endowed Research
unit of Non-ferrous Smelting and Environmental Science at
Tohoku University.

This seminar was established to share ideas for the
development of the smelting field and to exchange opinions
under a free atmosphere amongst young researchers who
work in public research institutions across Japan. There were
14 presentations and a deliberation was carried out with
faculty members leading the field. Social gathering after the
presentations on the 1st day encouraged deeper discussion

and networking.
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Visit at the Urawa Daiichi Girls’ High School.
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On September 22, 2018, a school visit was held by Office for the
Next Generation (ONG) at the Saitama prefectural Urawa Daiichi
Girls’ High School. Prof. Okabe, project professor of JX Metal
Endowed Research Unit, delivered a lecture on importance of
non-ferrous metals used around us and environmental problems
accompanied by metal production. Moreover, the experiment
using shape-memory alloys was demonstrated; there was also
an exhibition of rare metals.

Students showed interest in the lecture and the experiment.
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International Seminar on Impurities of Copper Raw Materials
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On October 17, 2018, an international seminar on the Impurities
of Copper Raw Materials was held by JOGMEC, the third Japan-
Chile Academic Forum, and IIS at the Tokai University Club
(Kasumigaseki Building). A total of 22 presentations were
delivered by representatives of governments, universities,
institutions, and corporations from various countries. More
than 200 individuals attended the seminar with an interest
in handling the impurities of copper raw materials, especially
arsenic.

On October 16, 2018, a meeting to exchange opinions on
the same topic was held; Professor Nakamura served as a

facilitator.
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the participants, especially those from overseas, seemed

to be very much impressed by the high level of technology

implemented at the smelters in Japan.
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Recording of ONG Video Teaching Material: “Future Material: Titanium- Rare Metals"
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On November 8, 2018, the 2018 ONG video material
"Future material: titanium / rare metals" was recorded at the
Studio of the Interfaculty Initiative in Information Studies/
Graduate School of Interdisciplinary Information Studies,
The University of Tokyo, located in the Hongo campus. This
project was organized and sponsored by the Office for Next
Generation (ONG, ONG Manager: Prof. Marie Oshima),
and the JX Metals Research Endowed Unit cooperated the
project. Prof. Okabe appeared as the Project Professor of
the endowed unit in the recording. Contents of the lecture
is based on the "future material: titanium / rare metals",
which are shared in a special lecture at Saitama Prefectural
Urawa Daiichi Girls' High School on September 22, 2018
(Organizer: the ONG). In the recording, Ms. Miki Igarashi of
the Graduate School of Interdisciplinary Information Studies
acted as a listener, and a creative and a very comprehensive
video teaching material was produced. The teaching

materials have been publicized through the Internet.
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Lab Tour for Junior High School Students of Okayama Souzan Junior High School at IIS, The University of Tokyo
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On November 9, 2018, 25 students from the Okayama
Souzan Junior High School visited Okabe’s laboratory of
JX Metals Endowed Research Unit at IIS, the University of
Tokyo. The students learned the importance of minor metals
and their recycling. The students enthusiastically asked
questions and actively participated in an experiment using

shape-memory alloys during the visit.
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Titanium Symposium 2018

2018 F 11 A998, REAFZLEERMMAKAT. FRVIY
RIDL2018 E2EFEZVIVR) B XEBEFMHI=ZY
b FRE I RIVF— - MRREMERLY 22— L7 X2V
Br BESELT7AZIVARER). (—) BERFEUVHRIC
SHEREETHREINE L,
IVRIGLTIRSHDFEEE. R2BEDRRZ—TFLET—
av. BIRUBERTHITONE LIz, 20085 BA5EN
NDFRVEREBN—EICRL. EREER. RHEIN.
AWCERY ERWE LTz,

é S

Prof. ToruH. Okabg)
Project Professar

RIRASAERES S e
Prof. Takay/é)ah_l Nakan@y
Uni

/ RAZ— %E%% ﬂéﬁ/ﬁﬂ— RmeDikTF
T'session, Exhibition byil€empanies/fand  social gathering

On November 9, 2018, at IS, The University of Tokyo,
“Titanium symposium 2018” (The 2nd Titanium symposium)
was held by JX Metals Endowed Research Unit, IRCSEM,
Rare Metal Workshop, and The Japan Titanium Society. Dr.
Yasuaki Sugisaki, President and Representative Director,
Osaka Titanium Technologies Co., Ltd., Prof. Hongmin
Zhu from Department of Metallurgy, Materials Science and
Materials Processing, Tohoku University, Prof. Toru H. Okabe
from IIS, Prof. Takayoshi Nakano from Division of Materials
and Manufacturing Science, Osaka University, and Dr.
Yoshitsugu Miyabayashi, Executive Managing Officer, Toho
Titanium Co., Ltd. gave lectures. After the lectures, there
were 12 poster presentations and several exhibitions by
companies. More than 200 people from industry, academia,
government, and media enjoyed the lively discussion and

strenghtened the networking amongst the participants.
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Tour of the Hitachi Plant of JX Nippon Mining & Metals
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On November 15, 2018, a tour of the Hitachi Plant of JX
Nippon Mining & Metal was held. Eleven researchers and
students from National University of Mongolia who were
adopted by JST Japan-Asia Youth Exchange Program
in Science and 9 researchers and students from Waseda
University attended. Participants from Waseda University
also included international students from Canada,
Nigeria, and China; hence, the members of the tour were
international.

Participants learned about the history of the Hitachi Mine at
the Nippon Mining Museum, and experienced past accident
cases using VR at the Dangerous Experience Education
Center. The tour visited the process of collecting valuable
metals from disposal LIB and others, and viewed the latest
analytical instruments and technologies of recycling.

After the visit, there was active exchange of opinions
among engineers and tour participants at Hitachi Works
through questions and answers. Students at the National
University of Mongolia specialize in environmental studies
and chemistry, but they seemed to be strongly interested
in the recycling process and extremely thin copper foils
and received great stimulation in Japan's advanced metal
refining technology. Finally, a social gathering was held at
Terrace the Square Hitachi, and a very fulfilling tour was

over.
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JX Nippon Mining & Metals Exhibits a Booth at the Symposium

Organized by ONG (Office for the Next Generation)
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On November 17, 2018, the ONG Symposium - Education
for the Next Generation Human Resource to Create
Innovation - was held at the convention hall of IIS.
This symposium was hosted by the Office for the Next
Generation (ONG, ONG Manager: Prof. Marie Oshima).
JX Metals Endowed Research Unit and JX Nippon Mining
and Metals participated as cooperative organizations.
Approximately 160 participants actively participated in
discussions and deep exchanges. In response to changes
in the industrial structure on a global scale in recent years,
it is an urgent task to educate the next generation of
human resource capable of creating innovation. At this
symposium, activities of ONG were introduced, and a
new course on "Science and Exploration”, which will be
installed in the next government curriculum guidelines,
was discussed. Furthermore, discussions were conducted
from various viewpoints, including the ideal approach for
creativity education for the STEAM education, which has
attracted much attention in recent years as part of activities
aimed at strengthening the collaboration between industry,
government, and academia, to promote new human
resource development activities, JX Metals exhibited a
booth whereby company introduction and related activities

of JX Metals Endowed Research Unit were presented.
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On November 30, 2018, a special joint symposium titled “Frontier
of Extraction and Recycling Technology for Precious Metals
(The 5th Precious Metal Symposium)” was held by the JX Metals
Endowed Research Unit, IRSEM, and Rare Metal Workshop.
Around 270 people, primarily from the non-ferrous and precious
metal recycling industries, attended this fifth symposium and
actively participated in a lively discussion.

Eight presentations, including one from overseas about the
current and future of smelting and recycling of precious
metals, were delivered. A social gathering combined with
a poster session was held to promote further networking

between the participants from industry and academia.
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Titanium Design Products were Exhibited at POTENTIALITIES: Exhibition for A Possible Future at NACT
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During the 9 days from December 1 (Sat) to December 9
(Sun), 2018, “POTENTIALITIES: Exhibition for a possible
future, organized by IIS, was held at the National Art Center,
Tokyo (NACT). During the period, more than 10,000 visitors
attended the exhibition, which was a great success. This
project was planned as a pre-event for the 70th anniversary
of 1S, and the contents of the exhibition was directed by
Prof. Shunji Yamanaka and his team members, including Ms.
Mai Tsunoo.

In collaboration with Prof. Yamanaka, Prof. Okabe designed
and produced “Titanium Stools”, and exhibited them. Apart
from the titanium chairs, ultra-high-purity titanium was
also displayed. It was a very unique exhibition because the
difficulties associated with smelting of non-ferrous metals
and the future potential of rare metals were explained to
the public.

Fabrication of titanium products was performed with the
cooperation and support of Toho Titanium Co., Ltd., and
Toho Technical Service Co., Ltd., and the Central Machine
Shop atlIS.
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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:

The Front Lines of Refining and Recycling Technologies for Precious Metals (The 6th Precious Metal Symposium)
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SecialGathering’and poster session

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 Metal 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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For two days from March 15 to March 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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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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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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For three days from May 20 to May 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 (IIS), 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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Is by Prof. Toru H. Okabe, Project Profiessejg

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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For two days from May 31 to 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.



RAES ) —FF vV I\ARH RSB REDFTOEH

Non-Ferrous Metal Smelting Educational Campaign at UTokyo Komaba Research Campus Open House
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For two days form May 31 to 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
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Organic solvent containing copper separatedfiom agueousisolution

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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Learning about‘rare metals

For three days from June 17 to June 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
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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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For two days from July 6 to July 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
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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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The 87th Rare Metal Workshop
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Banquet

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
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Visitors interested inVariowiSare metals

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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Distribution of Lectures on “Phasediagrams” for General Public by 10MTV
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Recording of 10MTV
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Professor Toru H. Okabe, project professor, began delivering
lectures on “Phase diagrams” and commentary using the 10MTV
opinion website (https://10 mtv.jp/), with the aim of explaining
“why scientific thinking is important” to general public widely.
This attempt is a part of a series of lectures started since 2015.
The most recent recording is the 4th recording (5 lectures out of
23 episodes). The total number of viewing times of all lectures
(distribution starting date ~ current) has reached more than
30,000 times in total.

An attempt to give a lecture on the importance of scientific
thinking using "phase diagrams" to the general public via online
distribution is a pioneering effort. In this lecture, he did not
only explain how important the concept of "phase diagram"
is, but also devise ways to help general people understand the
importance of materials science and related technologies, not
just in the non-ferrous field.

In February 2020, the contents of the web distribution such as
"Why is scientific thinking important? (1) Concept of the “Phase
diagram” " that was recorded and distributed by the 10MTV
were published as a book. (See page 114).
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At-school lecture for Takeo Junior High School, Saga
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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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Titanium Symposium 2019
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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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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.



112

EERE
Activities Report

(=M TORY IV IRE BEVHA7IVESD) LB PEZEEICETEY Y RIY L)

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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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
Metal 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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“What are the Modern Liberal Arts”:A New Education Book for General People was Published

Monday, February 10, 2020
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Professor Toru H. Okabe, Project Professor, delivered lectures and
commentary using the website: Ten Minutes TV Opinion (10MTV,
https://10mtv). The purpose of this lecture is to explain "why
scientific thinking is important” to the general public, using
"phase diagrams" as the subject matter. (See page 106)

In this lecture, he explained how important the concept of
"phase diagram" is, and also he tried to help general people
in public understand the importance of materials science and
related technologies, not just in the non-ferrous field.

In February 2020, the contents of the web distribution such as
"Why is scientific thinking important? (1) Concept of "phase
diagrams" that was recorded and distributed were published as
a book.

Reference:

'What are modern liberal arts? The power of knowledge to live
better', Toru Okabe (co-authored): Ten Minutes TV (edited),
Published by: Imagineer Co., Ltd., (240 pages in 46 sizes, ISBN
code) 978-4-14-081808-4 (4-14-081808-5), (2020), pp. 59-102.
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For two days from February 26 to February 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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The 15th Workshop on Reactive Metal Processing (RMW13)
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For two days from February 28 to February 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 (lIS), 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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The 91th Rare Metal Workshop: More than 300 People Attended Online Lectures Related to SDGs
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On July 17, 2020, “The 91st Rare Metal Workshop” was held at
Institute of Industrial Science (lIS), the University of Tokyo. This

workshop was hosted by the Rare Metal Workshop (Organizer:
Professor Toru H. Okabe). JX Metals Endowed Unit participated
as one of the co-sponsors. While many conferences and
symposia were cancelled due to the COVID-19, we held this
workshop in a hybrid format where the lectures were given in
real and broadcasted via online meeting system.

Mr. Shigeru Oi, Special Director, JX Nippon Mining & Metals
Corporation; Professor Toru H. Okabe from IIS; and Professor
Yayoi Hirose from Toyo University all gave lectures. In the Q&A
session, many experts discussed industry, SDGs and future
society. At the banquet, a new style was adopted with an
emphasis on infection prevention for COVID-19, with keeping
social distance using acrylic plate. Although there was few
people in the convention hall where the lectures were held,
over 300 people from the industry, academia, government, and

media attended online from remote locations.
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The 92nd Rare Metal Workshop: More than 250 People Attended Web Lectures from Overseas: Goslar Germany
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Online lecture from overseas

On September 25, 2020, “The 92nd Rare Metal Workshop” was
held at Institute of Industrial Science (IIS), the University of
Tokyo. This workshop was hosted by the Rare Metal Workshop
(Organizer: Professor Toru H. Okabe). JX Metals Endowed Unit
participated as one of the co-sponsors.

Mr. Satoshi Tsunoda, Mitsui Mining & Smelting Co., Ltd.; Professor
Toru H. Okabe from IIS; and Dr. Katsuhiro Nose, TANIOBIS GmbH
(JX Nippon Mining & Metals Group) all gave lectures. The lecture
given by Dr. Nose from Germany was broadcasted in real time
via the Internet. In the Q&A session, many experts discussed
trends in non-ferrous metals and special metals. Although there
was few people in the convention hall, over 250 people from the
industry, academia, government, and media attended online

from remote locations.
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On November 1, 2020, the book "SEIRANGER for Circulation
World" was published. The “SEIRANGER for Circulation World”
is a story written by Prof. Takashi Nakamura, Senior Cooperator
of this unit (Project Professor until March 2020), explaining
recycling engineering for non-ferrous metal resource in a
manner that is easy-to-understand for young people. It was
illustrated by Mr. Heiji Kuzuhara, and cooperatively created and
edited by JX Nippon Mining & Metals Corporation and e-craft
Co.

The book explains how metallic elements exist, how they came
to be used as metals, the development of metal production
with modernization and resulting environmental issues,
approaches to resource recycling and effective utilization, and
other extremely advanced topics such as ways to deal with
energy issues in the future, in a manner that even children can

understand intuitively.
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On November 6, 2020, the “Titanium Symposium” was held at the
Institute of Industrial Science (IIS), The University of Tokyo. This
symposium was hosted by the Japan Titanium Society, JX Metals
Endowed Unit, Rare Metal Workshop (Organizer: Professor Toru
H. Okabe), and the Integrated Research Center for Sustainable
Energy and Materials (IRCSEM).

Mr. Shigeo Anpo, Toho Titanium Co., Ltd. discussed the
construction procedure of new titanium sponge plants in Saudi
Arabia; Dr. Takanari Ouchi, Research Associate of IIS, introduced
a new recycling process for Ti using rare-earth metals; Professor
Toru H. Okabe, Project Professor reviewed the existing Ti
recycling technologies; and Dr. Takahiro Inoue, Osaka Titanium
Technologies CO., Ltd. gave lectures regarding the industry-
academia collaboration at Kyoto University. A poster session
and exhibition followed the lectures, where students and young
researchers delivered seven poster presentations and a booth was
held by Toho Titanium Co., Ltd. To prevent infection by COVID-19,
this symposium was planned in a hybrid event format, where
the actual audience gathered in the convention hall was limited
to approximately 10 people, and the lectures were broadcasted
through a Zoom meeting. More than 160 people from the
industry, academia and government, attended the symposium.
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On November 27, 2020, a symposium on SDGs in the field of
materials was held at SCRAMBLEHALL, SHIBUYA SCRAMBLE
SQUARE. It was hosted by the JX Metals Endowed Unit and
SHIBUYA QWS Innovation Council.

Professor Taikan Oki, from IIS, Professor Takeo Hoshino, from
the University of Tokyo, and Professor Toshihiro Tanaka, General
Director and Vice President, Osaka University, all delivered
lectures. Subsequently, a panel discussion was held with the
addition of Special Director Shigeru Oi from JX Nippon Mining &
Metals Corporation.

Discussions from multiple perspectives were held on what we
are doing to spread the SDGs, and the issues that need to be
resolved in the future.

Although the SCRAMBLEHALL was quiet, with only about 30
people involved in addition to the reporters attending the event,
the symposium was broadcast live on Nico Nico Douga, and over
6,000 viewers attended the symposium online. The symposium
is available for viewing on Nico Nico Douga
(https://live2.nicovideo.jp/watch/Iv328875887).
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Professor Harumasa Kurokawa Joined the Endowed Research Unit
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After joining Sumitomo Metal Mining Co., Ltd., he was engaged in production management at the
copper and precious metal smelting plants, and the nickel and cobalt refining plants. After serving as
General Manager at Toyo Copper Smelter & Refinery, and General Manager at Niihama Nickel Refinery,
he was appointed as Executive Officer and Senior Deputy Manager of the Non-Ferrous Metals Division,
overseeing nine domestic and overseas bases.

As Managing Executive Officer and General Manager of the Technology Division, he was in charge
of research and development for the entire company. Later, as Director, Senior Managing Executive
Director, and General Manager of the Materials Division, he oversaw the production, sales, and market
development of functional materials, and also launched the Rechargeable Battery Cathode Materials
Division, where he was appointed Director, Senior Managing Executive Director, and General Manager of

the Battery Materials Division. Currently, he is a part-time advisor to the company.
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electrodes is growing significantly. We optimize processes for
smelting and refining nickel ore, producing the positive electrode
materials, and recycling of wasted batteries.
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On Friday, January 1, 2021, Project Professor Harumasa
Kurokawa joined the Endowed Research Unit. He plans to utilize
the Endowed Research Unit as a platform for the development
of science and industry, with a focus on non-ferrous metals. He
plans to conduct research on optimization of non-ferrous metal
smelting processes, based on industry—academia collaboration
activities. For details, please visit the homepage:

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

kurokawa/
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Frontier of Extraction and Recycling Technology for Precious Metals (The 8th Precious Metal Symposium)
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On January 8, 2021, a special joint symposium, named “Frontier
of Extraction and Recycling Technology for Precious Metals
(The 8th Precious Metal Symposium),” was collaboratively 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) as a fully virtual
event over the Zoom platform.

Project Professor Toru H. Okabe delivered the opening remarks,
followed by eight lectures (including a lecture from overseas)
on the current situation and prospects regarding the smelting
and recycling of precious metals. The moderators were Professor
Harumasa Kurokawa, Project Professor (newly appointed on
January 1, 2021), and Professor Takashi Nakamura, Senior
Collaborator (former Project Professor until March 2020).

The closing remarks of the symposium were delivered by
Professor Teruo Fujii, Executive Vice President, University of
Tokyo. After the lectures, a virtual banquet was held over the
Remo platform.

Approximately 300 people, most of them from fields related to
non-ferrous and precious metals, gathered and participated in
this informational and joyful occasion.
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Professors Tokoro and Okabe Delivered Lecture at the House of Councilors as Expert Witness
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https://www.youtube.com/watch?v=XMVuwQYrQXI

https://www.webtv.sangiin.go.jp/webtv/detail.
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On February 24, 2021, Professor Chiharu Tokoro and Professor
Toru Okabe gave lectures at the House of Councilors as expert
witnesses. The lecture and the question and answer session with
members of the Diet were distributed on the Web on the same
day and became a hot topic.

Conference name: House of Councilors Study Group on
Resources and Energy at the House of Councilors.

Discussion theme: "New possibilities for resource development"
in the theme "Stable supply of resources, etc”

Below is the web delivery information.

Current status and direction of resource development

by Prof. Chiharu Tokoro (Reference: Professor, Faculty of Science
and Engineering, Waseda University) (24 minutes)
https://www.youtube.com/watch?v=XMVuwO0YrQXI
https://www.webtv.sangiin.go.jp/webtv/detail.php?
sid=6148#1855.9

Problems related to resource mining and refining:
"environmental problems" and the importance of recycling and
developing alternative materials

By Toru H. Okabe (Reference: Vice President, University of
Tokyo, and Professor at IIS) (22 minutes)
https://www.youtube.com/watch?v=ibgTL12Imgk
https://www. webtv.sangiin.go.jp/webtv/detail.php?
sid=6148#3314.2


https://www.webtv.sangiin.go.jp/webtv/detail.php?sid=6148#1855.9
https://www.webtv.sangiin.go.jp/webtv/detail.php?sid=6148#3314.2
https://www.webtv.sangiin.go.jp/webtv/detail.php?sid=6148#3314.2
https://www.youtube.com/watch?v=ibgTL12Imgk
https://www.webtv.sangiin.go.jp/webtv/detail.php?sid=6148#1855.9
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The 95th Rare Metal Workshop: 300 People Attended Online Lecture on Environmental Issues Related to Precious Metals
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On March 12, 2021, “The 95th Rare Metal Workshop” was held at
the Institute of Industrial Science (lIS), the University of Tokyo.
It was hosted by the Rare Metal Workshop (Organizer: Professor
Toru H. Okabe). The JX Metals Endowed Unit participated as one
of the co-sponsors.

Professor Harumasa Kurokawa and Professor Toru H. Okabe,
Project Professors of this unit, and Professor Masaaki Fuse from
the Graduate School of Advanced Science and Technology,
Hiroshima University, delivered lectures. The lecture by Professor
Fuse was highly thought-provoking, with a close-up view of the
reality of gold smelting, and the related environmental issues
that are not generally known.

Subsequently, a panel discussion was held by the lecturers
above. For the first time, a lecture was delivered via the Internet,
from YouTube. In the Q&A session, many experts discussed non-
ferrous metal smelting, precious metals, environmental issues,
and recycling. Although there were only a handful of people
at the convention hall, over 200 people from the industry,

academia, government, and media attended remotely.
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Norwegian University of Science and Technology (NTNU) Awarded Professor Toru H. Okabe an Honorary Doctorate

/Jb7Jx— NTNU @ Anne Borg %-EL;&’JT%?LU'TT@TLK&EQ BRBEME
S DtxF

Solemn honorary doctoral awards ceremony.conducted by Rector Anne
Borg of NTNU, Norway
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- developing new and more sustainable methods for the
production and resource recovery of metals used in modern
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-Prof..Okabe receiving an‘honorary degree from the Ambassador at the

Norwegian Embassy in Japan
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On Friday, March 26, 2021, Project Professor Toru H. Okabe was
awarded an honorary doctorate, that is, Doctor Honoris Causa, at
the Norwegian University of Science and Technology (NTNU) for his
contribution to “URBAN MINING,” and developing new and more
sustainable methods for the production and resource recovery of
metals used in modern electronic devices.

This award symbolizes the world leadership of Japan in this
research field.

The conferral of honorary degrees has a long history dating back
to 1935, with 97 recipients to date. Professor Okabe is the third
Japanese recipient of this honorary degree, which was also awarded
to Professor Hiroyuki Yoshikawa in 2001, a former president of the
University of Tokyo.

The honorary doctoral award ceremony, which had been postponed
owing to the COVID-19 pandemic, was held online by the NTNU
in Trondheim, Norway, and the Norwegian Embassy in Japan. In
this first-of-its-kind online ceremony, Anne Borg, Rector of NTNU,
conferred the honorary doctorate to Professor Okabe in Japan, via
Inga M. W. Nyhamar, the Norwegian Ambassador. The ceremony
was well organized by the university and embassy officials.

The video of the award ceremony can be found on YouTube:
https://www.youtube.com/watch?v=k5Ig9nDX-W0

The list of achievements of the recipient can be found on the
following link:

https://no.wikipedia.org/wiki/Toru_H._Okabe



FER FHEBIR DV EE R FrRICEE

Professor Okabe, Project Professor of This Unit, was Appointed as Director General of IIS
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11IS NEWS

No.189

2021.4

On April 1, 2021, Professor Okabe, Project Professor of this
unit, was appointed as the Director General of the Institute
of Industrial Science. For details, please visit the website

WIET;K file (F)
mentioned below. His work as the project professor at the i

iR
R ORE (k)

endowed research unit shall continue.

MBI 0. DL

https://www.iis.u-tokyo.ac.jp/ja/about/greeting/
https://www.iis.u-tokyo.ac.jp/topics/IISNEWS/IISNEWS189.
pdf
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"The University of Tokyo x SDGs: The Shape of the Future Society Foreseeable from Advanced Knowledge" was

Published
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In April 2021, “The University of Tokyo x SDGs: The Shape of
the Future Society Foreseeable from Advanced Knowledge”
(supervised and edited by The University of Tokyo Future Society
Initiative) was published.

Professor Okabe explained the current status and importance
of rare metals, their future potential, and the importance of
recycling and the development of environmental technologies

from the perspective of the SDGs.

Reference:

“The University of Tokyo x SDGs: The Shape of the Future
Seen from Advanced Knowledge”, Supervised and edited by
The University of Tokyo Future Society Initiative, Yamakawa
Shuppansha, April 2021, ISBN Code: 978-4-634 -15183-3 (4-634-
15183-9), number of pages 231.
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Professors Receive Science and Technology Award from Minster of Education, Culture, Sports, Science and Technology
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https://www.youtube.com/watch?v=9_c8i020IGc
https://www.iis.u-tokyo.ac.jp/ja/news/3540/
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On April 14, 2021, Professor, Toru H. Okabe, Professor Osamu
Takeda, Research Fellow (Associate Professor at Tohoku
University), and Dr. Takanari Ouchi, Research Associate, received
The R3 Commendation for Science and Technology from the
Minister of Education, Culture, Sports, Science and Technology
(MEXT) (Prizes for Science and Technology, Research Category:
“Research on the development of environment-friendly
recycling technology for rare metals”).

As a representative of the recipients at the award ceremony,
Professor Okabe received a certificate of commendation from
the Minister, and he thanked the awardees and stakeholders on
behalf of all the award recipients.
https://www.youtube.com/watch?v=9_c8i0201Gc
https://www.iis.u-tokyo.ac.jp/ja/news/3540/
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1st Workshop on Human Resource Development by STEAM Education
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On June 1, 2020, the 1st Workshop on Human Resource
Development by STEAM Education was held online over the Zoom
webinar system, and approximately 350 people participated. Project
Professor Toru H. Okabe participated as the leader of this workshop,
and delivered the opening remarks. In the keynote session of the
first part of the workshop, President Teruo Fujii from the University
of Tokyo delivered a lecture on the activities and future goals of the
Council on Competitiveness-Nippon (COCN). In the following panel
discussion, the “Significance of STEAM education and platform
construction” was discussed. On the stage were Mr. Katsumi Emura,
NEC Fellow/COCN Executive Committee member from the industrial
sector, and Mr. Kenta Kimura, General Manager of Medical and
Science Course, Hiroo Gakuen Junior and Senior High School, Mr.
Kimio Nomura, General Principal of Tokyo Metropolitan Fuji High
School/Junior High School, Mr. Takashi Yanagi, Director General
for Science, Technology and Innovation Policy (at the time), and
President Fujii, from the academic sector; Professor Okabe served
as the moderator. We also received comments from Mr. Yasushi
Takinami , Director of School Curriculum Division, Elementary and
Secondary Education Bureau, Ministry of Education, Culture, Sports,
Science and Technology (at the time).

In the second part of the workshop, Associate Professor Tomohiro
Tachi, Graduate School of Arts and Sciences, University of Tokyo,
delivered a lecture on the “Introduction of STEAM to liberal arts
education.” Professor Toshiki Niino, Deputy Director of 1IS and
Director of Design-Lead X platform, University of Tokyo, delivered a
lecture on “Design and STEAM. Finally, Mr. Masatoshi Urashima, the
Secretariat for the new corporation, explained the establishment of
a new organization, and introduced future activities.

Related materials: [Industrial Competitiveness Roundtable 2020
Project Final Report: “Building a Platform for STEAM Education
Raised in Society” (2021.2.12)
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JX Metals Endowed Unit Presents a Poster at Virtual Komaba Research Campus Open House
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Endowed Research Unit for
Non-ferrous Metals Resource Recovery Engineering
(JX Metals Endowed Unit)
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The endowed research unit presented a poster at the
University of Tokyo Komaba Research Campus Open house,
which was held from June 11th to 12th, 2021. Professor
Okabe delivered a speech at the opening ceremony and
special symposium as the Director General of the Institute.
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Special Roundtable Discussion for High School Students at the IS Open House
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On June 12, 2021, at the University of Tokyo Komaba Research

Campus Open House, Professor Okabe, along with the President
Fujii and former Director General Kishi, took the stage in an
online roundtable discussion for high school students, and
played a card game with them. In the card game, Professor
Okabe survived his pinch by using the “Rare Metal Recycling”

card as a trump card.

The roundtable discussion was broadcast on Nico Nico Live
Broadcasting.
https://live.nicovideo.jp/watch/lv332255009
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Professor Okabe Gave a Two-hour Special Lecture at JX Nippon Mining & Metals Headquarters
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On June 29, 2021, Professor Okabe gave a two-hour special
lecture at JX Nippon Mining & Metals Co., Ltd. Only a few
JX Nippon Mining & Metals executives, including President
Seiichi Murayama, participated in the lecture at the arena of JX
Nippon Mining & Metals Co., Ltd. The content of the lecture was
distributed online to other listeners throughout the company.
The lecture was titled "Rare Metals: Now and Future," and
outlined the current situation and future of non-ferrous metals
including rare metals. Various opinions were exchanged with the

executives of JX Nippon Mining & Metals.
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The 96th Rare Metal Workshop: More than 500 People Attended Hybrid Lectures Related to LIB
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On July 30, 2021, “The 96th Rare Metal Workshop” was held at
the Institute of Industrial Science (lIS), the University of Tokyo.
It was hosted by the Rare Metal Workshop (Organizer: Professor
Toru H. Okabe). The JX Metals Endowed Unit participated as one
of the co-sponsors.

Professor Toru H. Okabe, Dr. Satoshi Asano, Sumitomo Metal
Mining Co., Ltd., Mr. Yutaka Yano, Matsuda Sangyo Co., Ltd.,
Mr. Ryoei Watanabe, DOWA ECO-SYSTEM Co., Ltd., Mr. Toshiaki
Sato, JX Nippon Mining & Metals Corporation, and Prof. Takashi
Nakamura, Senior Collaborator (former Project Professor until
March 2020) delivered lectures on the recycling of lithium-ion
batteries (LIB). Subsequently, a panel discussion was held by
Prof. Harumasa Kurokawa and Prof. Chiharu Tokoro with the
lecturers above. A lecture was delivered via the Internet over
Zoom and YouTube. In the Q&A session, many experts discussed
the recycling of LIB. Although there were only a few people
in the convention hall, over 500 people from the industry,

academia, government, and media attended remotely.
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Lecturer Takanari Ouchi Joined the Endowed Research Unit
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Dr. Takanari Ouchi received his PhD from Waseda University based on his research accomplishment
on the development of an electrochemical nano-fabrication process in 2011. After completing
his doctoral degree, Dr. Ouchi joined Massachusetts Institute of Technology (MIT), where he
developed a rechargeable battery for grid-scale energy storage. As a research scientist, he led
the research group and developed novel calcium-based liquid metal batteries. Since joining the
Institute of Industrial Science, the University of Tokyo as a research associate in 2017, he has been
conducting research on the development of smelting and recycling processes for rare metals and
precious metals. Since August 16, 2021, Dr. Ouchi has been appointed as a lecturer of Department
of Materials and Environmental Science and project lecturer of this unit at the Institute of Industrial
Science, the University of Tokyo.
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Energy into Metals!!
Ouchi Laboratory is engaged in the research and development of new smelting and recycling processes for nonferrous metals with an aim to achieve
“Highly efficient usage of energy and resource recycling”. We will contribute to the development of advanced technologies by efficiently converting
energy into metal forms, and we will also contribute to the realization of a sustainable society by developing innovative recycling processes that realize
resourcerecycling.

Toward carbon neutrality, the introduction Development of processes with low-cost, energy-saving, CO, reduction, and low
of renewable energy is promoted. ore MX environmental impact is required,

Intermediate Metal M &

= w cost 4 Advance devices
efficient use of energy will become 3 Highpuritymetals Cleantechnologies
increasingly important. (X:0,5, F, etc.) (M: Rare earth metals, Ti, others)

Precious metals (PM) Reactive metals
Gulﬂ 1Au) and platinum group metals (PGMs) are key % - Lithium (Li), sodium (Na), calcium (Ca), magnesium (Mg),

r advanced devices. 7 2 S aluminum (), zinc (Zn), rare earth metals (RE), etc. are

used in energy materials, functional materials, reducing
. agents for metal production, and structural materials.
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We develop a new process to efficiently recover PMs

from scraps using “Anodic deposition” through the

Develop innovative smelting and refining processes by
controlling electrochemical reactions in molten salt.

anionic dissolution of PMs in molten salts and molten
salt electrolysis.

Tit;nium (Ti) . Electrochemical platin,

The process of producing Ti metal from oreis av  Electrochemical plating is indispensable for the fabrication of wiring
ery specific multi-stage process with high energy  and contacts, corrosion protection, functional components, catalysts,
" consumption and high CO, emissions. Longtime  etc. for advanced devices.

consuming and high cost (USD10,000/ton) (cf. Al:

US2,000/ton).

06> conpiaton
We develop a new process to efficiently remove -
oxygen from Ti scrap and enable "upgrade
ecyclng” by producing T purer than virgin Ti
" primarily produced from ore.

A d

Price reduction, energy saving CO; reduction We develop innovative plating technology to form structures and
films with desired functions and shapes by controlling the behavior
of metal ions, electrode surface potential and crystal structure.
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On Monday, August 16, 2021, Project Lecturer Takanari Ouchi
joined the Endowed Research Unit. He plans to utilize the
Endowed Research Unit as a platform for conducting research
and education in the field of non-ferrous metal smelting and
recycling, as well as promoting industry-academia-government
collaboration, human resource development, and international

collaboration for this field.
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2nd Workshop on Human Resource Development by STEAM Education
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On August 30, 2021, the 2nd Workshop on Human Resource
Development by STEAM Education was held online over a Zoom
webinar, and approximately 260 people participated. Project
Professor Toru H. Okabe participated as the leader and moderator of
this workshop.

In this 2nd workshop, under the theme of "region", lectures were
delivered from the educational community and industry sectors,
and six practical examples of STEAM education implemented in
the region were presented. From the industrial sector, Ms. Mitsuko
Orikasa, General Manager of Sustainability and Public Relations
Department, Nippon Steel Engineering Co., Ltd., introduced various
initiatives to address industry-academia issues, along with examples
from the field.

Finally, President Teruo Fujii gave a general overview. In addition,
Mr. Masatoshi Urashima, the secretariat for the establishment of
a new organization, explained the future plan and management
scheme of the new organization.

At the workshop, many questions were asked by the participants
who worked in practice and recognized the problems. The

discussion was very active.

Related materials: [Industrial Competitiveness Roundtable 2020
Project Final Report: “Building a Platform for STEAM Education
Raised in Society” (2021.2.12)
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On September 10, 2021, “The 97th Rare Metal Workshop” was
held at the Institute of Industrial Science (IIS), The University of
Tokyo. It was hosted by the Rare Metal Workshop (Organizer:
Professor Toru H. Okabe). The JX Metals Endowed Unit
participated as one of the co-sponsors.

Mr. Kazuaki Kobayashi, METI, Mr. Ryota Yoshikawa, JOGMEC,
Mr. Yusuke Niwa, Sumitomo Metal Mining Co., Ltd., and Mr.
Yasunobu Isoko, Prime Planet Energy & Solutions, Inc. delivered
lectures on the current status and future of nickel and cobalt.
Subsequently, a panel discussion was held with the lecturers
above along with Prof. Harumasa Kurokawa and Prof. Takashi
Nakamura, Senior collaborator. A lecture was delivered via the
Internet over Zoom and YouTube. In the Q&A session, many
experts discussed the current status and future of nickel and
cobalt. Although there were only a few people in the convention
hall, over 500 people from the industry, academia, government,

and media attended remotely.
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Establishment of the 3rd Period (5 Years) of the Endowed Research Unit was Approved

Wednesday, September 15, 2021
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On September 15, 2021, in the General Meeting of the Faculty
Council of the Institute of Industrial Science, The University of
Tokyo approved the establishment (continuation) of the third
period of this endowed unit.

Professor Tomoko Sugano of the Institute of Industrial Science
will join the unit in addition to the current Project Professors
Chiharu Tokoro, Harumasa Kurokawa, Toru H. Okabe, and Project
Lecturer Takanari Ouchi.

In addition to the past activities, we plan to develop activities
focusing on SDGs and STEAM education.
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Wednesday, September 29, 2021
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On September 29, 2021, three students from the Musashino 3rd
Junior High School conducted an online work interview with
Okabe Laboratory at the Institute of Industrial Science (lIS), the
University of Tokyo.

Until 2019, students actually visited IIS to acquire practical job
experience and learn the importance of non-ferrous metals,
particularly rare metals, and conducted experiments using rare
metals. Last year, owing to the spread of COVID-19, the research
work experience was cancelled. This year, although the research
work experience was cancelled again under the COVID-19 state
of emergency in Tokyo, instead, the students conducted an
online interview over Zoom about the research and education
work in IS and Okabe Laboratory.

The students prepared the contents of the interview beforehand
and conducted the interview themselves. They actively asked
a variety of questions about the contents and pleasure of the
research work in IIS and Okabe Laboratory and the efforts of
Okabe Laboratory for SDGs. It was a great opportunity for the
students to get a glimpse into the fascinating works in the field

of non-ferrous metals and universities.
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Lab Tour for Undergraduate Students from the University of Tokyo
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On October 29, 2021, a tour of Okabe Lab and related facilities
was held. Although a lab tour had not been held for a long
time under the COVID-19 restrictions, with the improvement
in the infection situation in Japan allowed for a lab tour for
undergraduate students for the first time in the last two years.
Eight students from Environmental Sciences, Department of
Interdisciplinary Sciences, College of Arts and Sciences, the
University of Tokyo, participated in the tour as a part of their
lecture class on Earth System Science Ill. The students actually
touched rare metals and felt their weight and texture. They
also visited the well-equipped analysis and evaluation facilities
and the Central Workshop. It seemed to be meaningful for the
students to learn on site, which they cannot experience through

online lectures.
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Titanium Symposium 2021
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On November 5, 2021, “Titanium Symposium 2021 (The 5th
Titanium Symposium)” was held at the Institute of Industrial
Science (lIS), The University of Tokyo. It was hosted by The Japan
Titanium Society, The Japan Institute of Titanium, Rare Metal
Workshop (Organizer: Professor Toru H. Okabe), Integrated
Research Center for Sustainable Energy and Materials (IRCSEM),
and JX Metals Endowed Unit.

Prof. Mitsuo Niinomi, President of The Japan Institute of Titanium,
Prof. Hongmin Zhu from Tohoku University and University of
Science and Technology Beijing, Mr. Matsuhide Horikawa from
Toho Titanium Co., Ltd., Dr. Yoshihisa Ohashi from Osaka Titanium
technologies Co., Ltd., Prof. Takayoshi Nakano from Osaka
University, and Mr. Seiji Mizuno from Toyota Motor Corporation
gave lectures.

To prevent COVID-19 infection, this symposium was held in a
hybrid format, where the audience gathered in the convention
hall was limited to approximately 20 people, and the lectures
were broadcast through Zoom and YouTube. More than 250
people from the industry, academia, and government attended
the symposium.
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The 53rd Symposium on Molten Salt Chemistry
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On November 18-19, 2021, The 53rd Symposium on Molten Salt
Chemistry was held at IIS, The University of Tokyo. It was hosted
by the Molten Salt Committee, The Electrochemical Society of
Japan. The JX Metals Endowed Unit participated as one of the co-
Sponsors.

Prof. Toru H. Okabe, Project Professor, was the lead organizer
and delivered his opening remarks. Dr. Takanari Ouchi, Project
Lecturer, acted as the coordinator of the event.

In this symposium, research presentations and discussions are
held on a wide range of topics including room temperature
molten salts (ionic liquids), high temperature molten salts, glass,
and slag. The 53rd symposium was in hybrid format combining
on-site and online lectures. Of the 89 registered participants, 26
attended in person.

Professor Minoru Mizuhata of Kobe University and Dr. Matsuhide
Horikawa of Toho Titanium Co., Ltd. gave plenary presentations. It
was a very successful symposium with fruitful discussion sessions
throughout the program. Two speakers under the age of 40
who gave particularly excellent presentations were awarded the
Molten Salt Encouragement Prize.

At the end of the symposium, Professor Yasushi Katayama of
Keio University, Chair of the Molten Salt Committee of the

Electrochemical Society of Japan, gave his closing remarks.
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On November 20, 2021, 7th Asian Conference on Molten Salt
Chemistry and Technology was held at IIS, the University
of Tokyo. It was hosted by the Molten Salt Committee, The
Electrochemical Society of Japan and Molten Salt Committee of
China. The JX Metals Endowed Unit participated as one of the
CO-SpOoNSors.

Prof. Hongmin Zhu, Tohoku University, was the lead organizer.
Prof. Toru H. Okabe, project professor, and Dr. Takanari Ouchi,
project lecturer, supported in organizing the event.

There were four invited presentations each from Japan and
China, and one invited presentation each from Korea and
Taiwan. More than 200 people attended the conference.

A hybrid meeting was held by connecting onsite presentations
at venues in Japan and China and presentations given online
using a Zoom conference. It was a very successful meeting with

fruitful discussion sessions.
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3rd Workshop on Human Resource Development by STEAM Education
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On November 22, 2021, the 3rd Workshop on Human Resource
Development by STEAM Education was held online using a
Zoom webinar. Prior to the workshop, a ceremony was held to
commemorate the establishment of the “Platform for Learning
Innovation Japan". JX Nippon Mining & Metals Corporation is
also participating in this platform. Professor Okabe delivered his
congratulatory remarks at the establishment ceremony of the
corporation as the leader of the workshop and the Director
General of the Institute of Industrial Science. In the future, JX
Metals Endowed Unit plans to carry out various activities such as

STEAM education in collaboration with the new corporation.
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Symposium on SDGs in the Materials Field
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On November 26, 2021, a symposium on “Why SDGs? - SDGs and
Carbon Neutrality in Resource and Material Circulation -” was held
at the Institute of Industrial Science (IIS), The University of Tokyo. It
was hosted by Science Council of Japan. The JX Metals Endowed
Unit participated as one of the co-sponsors.

Professor Takashi Nakamura, Senior collaborator of IIS, Mr. Yutaka
Yasuda, Senior Executive Officer of JX Nippon Mining & Metals, Prof.
Harumasa Kurokawa, Project Professor, and Mr. Kouji Saito, Senior
fellow of Nippon Steel Research Institute Corporation gave lectures.
Subsequently, a panel discussion was held with the addition of Mr.
Yukio Kawaguchi, President of Metal Economics Research Institute,
Japan.

Discussions from multiple perspectives were held on what we need
to resolve in the future to contribute to SDGs and carbon neutrality.
The symposium was broadcasted on Niconico Video and YouTube,
and over 5500 viewers attended the online symposium. The
symposium is available for viewing on

Niconico Video (https://live.nicovideo.jp/watch/lv333559059)
YouTube (https://youtu.be/83-9pg1CnHQ)
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Professor Tomoko Sugano Joined the Endowed Research Unit
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After joining the Japan Patent Office (JPO), she was engaged in patent examination and appeal
examination in a wide range of technical fields, including semiconductor processes and devices, food,
microorganisms, and cosmetics. In 2021, she was appointed as a director of the division of alloys and
chemical batteries like lithium-ion batteries and fuel batteries. Until she left the JPO in 2021, she was
the first Director of the Public Relations Office at the JPO, where she established a new public relations
strategy and system. She also served as the Director of Patent Strategy Planning, where she tried to
enlighten major corporate executives on the importance of intellectual property management. Currently,
she is the Deputy Director General of the division of University Corporate Relations in the University of
Tokyo and oversees the University of Tokyo's industry-university collaboration activities. She is a licensed

patent attorney.
M A
s o =
B (8) HARE T.Sugano LAB
[ ExSEim g & A9 B4 E ] [Advanced Research and Intellectual
LEERMARAT WE - RIEREP Property (IP) ]
Department of Materials and Environmental Science Department of Materials and Environmental Science
EF B S NOE Industry-Academia Collaboration and
Intellectual Property
FIFYEAE DS Development of a better future society
FrlziMiifiEZALE U, KD BUVEREAN by creating new value from intellectual property(IP)
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Intellectual property (IP) is the key to implementing technologies
and ideas into society. We take the perspective of intellectual
property (IP) in the site of advanced research and consider how
to protect intellectual property (IP) for social implementation.
We create new opportunities for collaborative creation based on
intellectual property (IP). Intellectual property (IP) connects
many people, creates new knowledge, creates new places, and
develop a better future society.

+ Protection of IP for
social implementation of

Industry-Academia

Ynowledge People
A

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

society.
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Other Information

S%DFE/ Future Plans

X eBMAat At RER
Tour of Headquarter of the JX Nippon Mining & Metals Corporation

SRERR [E3HEERHESE]

Press Conference: Commencement of the Third Period

STl CIPZ AN
ELBOMER - VTA7IVEMDORAHR (EIEELEY VR)
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals (The 9th Precious Metal Symposium)

F16lm UT7ITATARINVT =023y T CRERL 7 AZ2IVAER)
Reactive Metal Workshop 16 (RMW16)

100 L7 A2 VHfZRR
The 100th Rare Metal Workshop

FRUVVIRITI2022
Titanium Symposium 2022

X VRY I L FREGRICEBRET VRI T L)
JX Symposium (organized by Prof. Tokoro)

RRIBRY Y RI I
BERBORE - VA7V EIMDORFIHR (F10EESRBVVK)
Special Joint Symposium:

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

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

E-mail: t-ouchi@iis.u-tokyo.ac.jp
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T 153-8505 R REBE A XE5 4-6-1
RRAFLEERIMTBAZERT 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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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 lkenoue Station

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