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Round-table Talk

it 7+—5 L ORBRICBEDEIN—X - T—2%7EZ5 12
Technical Forum: Thinking about Base Data on Hydrometallurgy

@ik - Bt X O BERET Ot ATHER 13
Metal Production Process Workshop at Onahama / Hitachi district

B 1 BESRVVRIVL FEREBEENZZADIEHRER - LT AZIVORR] 14
The First Anniversary Symposium:

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

FEERILZE - IEMEBENTFICHIZ T - BABOEFRBEEERT—r>3vT 15
Chile-Japan Joint Workshop for Non-Ferrous Mining and Smelting

~ Satellite Conference of UTokyo Forum 2013 (BBEX7+—> L 2013) @Santiago, Chile ~
HRIGEY VY RIIL TERBORE - VT 7IVEMORAHE E'BYVR) ] 16
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(KIKINZOKU Symposium)

FEERILZE - IEMBESFICHIFE T - BABOEZEEEERT—ravT 17
Chile-Japan Joint Workshop for Non-Ferrous Mining and Smelting

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

BAY? F R BMROT A VE 18
The First in Japan? Design Exhibition of Titanium Products

RISV RI DI TE-scrap YV RI DL 19
Special Symposium: E-scrap Symposium

FRIGEY Y RI VL TESBORE - VTV VEMORFHR E2RELB VR 20
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 2nd KIKINZOKU Symposium)

1 OMTV ICLBIERRDES - e T4 DEUE 21
Distribution of Non-ferrous Lectures and Commentary video by 10 MTV

BRI VRY DL HEROFRBOBH BRI BEICEF T21RE] 22
Special Symposium:

Copper Smelting: International Trends and Role for Realizing the Sustainable Society
GRS Y RI VL TESBORE - VTV VEMORFHR E3RELEY VR 23
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 3rd KIKINZOKU Symposium)

XeBMiatt gaRIHE RE= 24
Plant Tour of Kurami Works of the JX Nippon Mining & Metals Corporation

SRERFRHES [HHOME — L7 XA2)0) 25
Special Lecture for High School Students: Miracle Substance - Rare Metals

REE (LK BIEHERIC DUV TDIRIERER 26
Non-ferrous Metals Study Experience of Jounior High School Students

at IIS, The University of Tokyo

RIS VY RI DL TE-scrap 2RI L 20161 27
Special Symposium: E-scrap Symposium 2016

—MERFEANRY b [FEDEDHORFZDREA RRAR in/NeFH ] 28

Public Event: Youngsters' Science Festival of Tokyo in Koganei

FHEBERBERLFEEF(IAREM UX £BEFF1= v )/ JX Metals Endowed Unit
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Press Conference: Commencement of the Second Term

FRIBREY Y RY VL TEREORE - VYA 7IVEMOREHE (E4ERELEYVR)
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 4th KIKINZOKU Symposium)

A== O—/\JUINA AT =)L (SGH) ZIBDFDIFRIER
Special Lecture for the Super Global High (SGH) School Program

IV —RFEEMAE (NTNU) EDOEFRR
International Exchange with Norwegian University of Science and Technology (NTNU

=R 3 FEDRARE - EWEREF
Third-Year High School Students Visit UT, and Enjoy a Lab Tour at lIS

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

X &BEIEFMIy MFEREEDEHS
Round-table Talk by JX Senior Staff and Project Professors at JX Metals Endowed Unit

BREBIY—FF VAR XE&BHEL1Zv N —XER
Exhibition Booth of JX Metals Endowed Unit at Komaba Research Campus Open House

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

£ 23E SREDKHDRNFTFEHEE
The 23rd Special Lecture for High School Students

BA-I7U7IVIER 3EE£K 7080 X Bt ARIHERY
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 BH>EFBR—BEEDKTEBOEENZATHEI—]
The 30th University Laboratory "Plating Experience: Changing the Color of Metal
with Magic Liquid"

— RN T EVEDHORFORE RRAR in heFF]
Public Event: Youngsters’ Science Festival of Tokyo in Koganei

HR - FMFR, CEFHER FRTIEBERTOLAME L 2— \DOFEL IR
ITC, FRREUROIESMNBE D FICH I 2EFEHOBRLIPEREBLEIC DV TAREER
At the Special Symposium at MMLJ 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 REDTHDF v ) 7EEE ~ 7 O—/ VRO TEE] & EERITkOS5NSH) %=
ALD

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

FERBRICBIIBIAF ARV T BV RIV L
Symposium on Minor Metals in Non-ferrous Metal Smelting

FRUVVRITL 2017
Titanium Symposium 2017

g?(ﬁtub’\‘i‘/? ERRANY v LS CRRREUR DI ER S BB OEEMIC DT
En

At Komaba University Festival, Professor Okabe speaks enthusiastically

about the importance of non-ferrous metal smelting

RK - BGRONFBE CREEEIRAEE RRME  F22 - LT ARV
Public Lecture on Non-ferrous Metals at Komaba University Festival
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%5 68 B BNZROREHEEE KR F2> - LT7AZIV] OUNER - 25 - Web B2fE
Recording, web distribution of the open lecture "Future Material: Titanium / Rare Metals"

BEEMLTHOHRE 2 F44) 700 B RRICRHER B FHERIRH

SRR D FRY - LTAZIV] DWWTONFRIERZ RE

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

Al - BRIV YRY UL TESRBOWE - VT IVEMOREHR (ES5EELRBY VR
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 5th KIKINZOKU Symposium)

F1H [E5E BURHBSEERIFRIT VRI T L
Symposium for Professor Masafumi Maeda

F1E ERSBER - WK - UTAUIVFRIEZF— @ UT-NYO
The 1st Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals
@UT-NYO

F13E UTFITATARIVT—03v T CRERRL 7 AZ)VER)
The 13th Workshop on Reactive Metal Processing (RMW13)

WERIL EZILUPREROMRZERF R
Lab Tour for Kamisugiyama Junior High School Students

rtEEirar 7>y MEREBEE L Dv—) DR
Distribution of "Cyclical Sentai Seirenger" for next generation contents

HR7 EBEBRA LI TRF S/ —52 BV AR
Periodic table with Ancient 7 metals

X ®B KH % AREUHFRALR LRI % 551
Mr. Shigeru Oi, President & Representative Director
of JX Nippon Mining & Metals visited IIS

RASZ)T—FF v/ \ARE XeBFEMIZY T —XBR
Exhibition Booth of JX Metals Endowed Research Unit
at Komaba Research Campus Open House

RAENZ) T —FF v\ AR X 2RICEZERHAERME
Science Class at Komaba Research Campus Open House

RABZIY—FF v/ ARE ALY Iv—2AVESEBREDTFOKH
Outreaching the contribution of the non-ferrous smelting and refining using Seirenn-jya

REE (LK BIEHERIC DV TDIRIEEER
Non-ferrous Metals Study Experience of Junior High School Students
at IIS, The University of Tokyo

FHEBERERR SHEECRLIEERE + EES
Joint Summer Camp and Seminar by 5 Laboratories
in the Field of Non-ferrous Metals Resource Recovery

BAFEMRE LBV RITL SDGs FRICH I 5ERAREOIL LREN R DL A
How to Deal with Mining Environment after Resource Development in the SDGs Era

$31[E 1=57
The 31st University Laboratory

EEERBEROFZEDNEMOHARERERF
Students from Takasaki High School Visited Laboratories at IIS.

B30 REHRHBRR

The third workshop for young researchers in the field of smelting and refining

BERIDENE—ZF SR COHIERSE
Visit at the Urawa Daiichi Girls’ High School.
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Other Information

FERRAR OB T 2ER I — 68
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X ERBAIBFEMORFR 73
Tour of the Hitachi Plant of JX Nippon Mining & Metals

TERBHT 71X (ONG) YV RITLICIX @BHT—ALE 74
JX Nippon Mining&Metals Exhibits a Booth at the Symposium Organized by ONG

(Office for the Next Generation)

E-scrap ¥ RIL 2018 75
E-scrap Symposium 2018

FRUDTHAAERBNEREINE TRLDTEHRRK ITEXTHAV] @EIHZEMEE 76
Titanium Design Products were exhibited

at POTENTIALITIES: Exhibition for A Possible Future at NACT

ONG BMGEA TRFRAMK : F2> - LT AZ)V] DOUNER - 1288 - Web E2fE 77
Recording of ONG Video Teaching Material: “Future Material: Titanium- Rare Metals”

FRERY YRIVL TELBORER - VT A7)VEMORAHE (B 6 REELBYVR) 78
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 6th KIKINZOKU Symposium)

£ 20 IEBEBER - W - VYA UIVEFREIS— @ UT-NYO 79
The 2nd Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals

@UT-NYO
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The 14th Workshop on Reactive Metal Processing (RMW14)
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Future Plan
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Research Unit Brief

HEROFHNERREICT. REZRELEDSUT A7)V ZH#
L. BREZBREE2LBENSHVEY, REGXAETRLM
DIBEELICERTVITUXLDEBRIBRE. L7AZI
BEEENNAN=ZAZINCDWTEIV T AV IVEHEET DT ED
BOEICESTEERFELLGOTVET,
RENPAREMPICIE. BEEMZRA - BRI, FFERN-X
AZIVELT AR VICBU T G RIBEAFA ) U 17 ) Vi &
AREI EEEIC. RAEBRSBEVHRE - KITEDOERZY
FZRBOEELBILTHEELTNET,

BIHICBIT 5 FRDEBHZESICREEED o, Fiflc
B FBE #d%% A2 \—I<iA. 2017 F 1 BKYE 2 HADES)
ZRIALE LT, F2HTIE 5B 1 HDEBICIA. —fRHER.
FICZEPEREUTOEFHEIC. DFOMAOH I
EhBEILEFHFNIEIALET,

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

This unit develops environmentally friendly recycling

processes based on smelting and refining technologies

for nonferrous metals. Furthermore, it aims to train young

researchers and engineers in collaboration with industrial =i X &ML

sectors in this field. Sponsor  JX Nippon Mining & Metals Corporation
In order to expand the activities of the unit further after five

years in the first term, the second term began in January @ JX ﬁﬁ**it%*i
2017, with the addition of Prof. Chiharu Tokoro as a new
member. In the second term, this unit will not only further

develop the activities undertaken in the first term but also

RIEHAE H1HA:
Period 2012 1B ~2016 £ 12 B(5%F)
1st period: Jan. 2012 to Dec. 2016 (5 years)

$E2H:

2017FE1TB~2021FE 128 (5%F)
2nd period: Jan. 2017 to Dec. 2021 (5 years)

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

children (below high school age).

FHEBERBERLFEEF(IAREM UX £BEFF1= v )/ JX Metals Endowed Unit
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Brief Overview

A IN— BN
Members & Researches

FHEZOR R
Project Prof. Toru H. Okabe

http://www.okabe.iis.u-tokyo.ac.jp

RRAT LEERSTERITRR

AT RIVF— - MRS EHE L 2—
AR - B

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

Resource Circulation of

Rare Metals

Products

Scraps
Aircrafts
Cuting tools
Electronics

Raw Materials

|
Recycling Process
Pyrometallurgy
Hydrometallurgy
Electrochemistry

L7 A2 IVDFHR A 7 VT DORE

RISy TS 7 ARV ERIRLTRERMAT 24 BRRE
DR TIHREREF 1) T DEENSEED (ERRFET
ER

UMRETIE. BiEiELTEEDBANRAEFNSFZ2, TR
MRELTROTTEDRTERWZTRTEDNVN, Zyg)VE
BadliEhbnal UL, BBEHFHHMUMEICESENSHE
REBHEITCERL. FRRGERY Y17 VEMHORREITo T\
EXR

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.



A IN— &ERTHBN
Members & Researches

BFEER PN
Project Prof. Takashi Nakamura

http://www.recycle-ken.or.jp

RIbAF BEHE

Professor Emeritus, Tohoku University
RBEVEZEN BRIEV AV IVEEMEREE
tt2—tv2—F

Director, Fukuoka Research Commercialization
Center for Recycling Systems

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

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

battery

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

A IN— &HFFHBN
Members & Researches

FESBE P15
Project Prof. Chiharu Tokoro
http://www.tokoro.env.waseda.ac.jp
BREAAXZR BT Fib 8%

fi ‘:E__ Professor, Faculty of Science and Engineering,
Waseda University

Toward...

Sustainable
metal utilization

RS BERBR LI T X £BEFLI=v b )/JX Metals Endowed Unit

FLOWEBY YA 7 ILADELY
[ AT8LFR ~ Reserve to Stock ~ |

RIS A0IVDERELT TATHIR] EWSEZRZERBLTL
Y, REDHHIILFEFAL. BESEEOEE TN LD
ZHED  TLAERY " (WWETERY) BMThNTEY. BERRTlddD
WEBA, TATER] (& HHILLESERNICROTWISEER
BHL0THY, BREFICITAIIVHBEREVEDTHOTE. —
EmfIU EOEALBEZSTGLOZE—FEEFAICENL. FPBRICHIF
THWHESMICL, SRREEL TR TS0 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.

BEEYPHNELAZE [BR) L LRRAT SO
DR DR

BOEY DRIV A%, BlI(fENSZEBERELT
FRATScHITE DEELDSWTTRD CEBRIFEAL TV G
KT BNEGZERESRNERLTVAUEDBYEY, ZA%E
ETI TEBRIIEEICIAZRDN T LG ERDTE TR
BETBILICEDTC BIRIVF—EONBERRET Ot A ER T
N HIEZETOCVEY, 207OERIE EREPERITEHNLT
SEORBELEETH/OLAD. S0 FHLE] HBULME [H
RHLER | ICMIBLE I D RFEBEEICHTHL4TOEADH
e hAIAEERREEHEOTVEY,

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

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

efficiency for overall metal production.
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Brief Overview

HR— b X IN— &HAZERBN
Support Members & Researches

REHR FHER
Emeritus Prof. Masafumi Maeda
https://www.kyotogakuen.ac.jp

RBFEAE BFE - &

(2019 4 4 A & ¥ SERAEIERISAS * 25)
* REEEARH SRAEEE

Executive Vice President, Professor,

Kyoto Gakuen University

(President from April, 2019,

Kyoto University of Advanced Science*)

* Renamed from Kyoto Gakuen University

Raw materials

Smelting Refining (ore, concentrate)

Materials

- Copper

- Precious metals

- Rare metals

- High-purity metals

Manufacturing
Products Industrial

- Electronic device scrap

- Solar cell

- Automobile

- Superconductive Obsolete
magnet scrap

HR—b AN FRERBN
Support Members & Researches

FEHE ANHAFZ
Visiting Prof. Shuji Owada

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

BRAAFEIFR #u2

Professor, Faculty of Science and Engineering,
Waseda University

AAFhaEEERS

Cooperation member of the Science Council of Japan
REERIFRES

Director of the Resources Processing Society of Japan
BEEUY(VIVEE MRS

Director of the Japan Foundation for Advanced
Auto Recycling

Development of
Environment-friendly
Recycling Process

EBEETOCADRELEBMERD U1 VIV
BRLADEECHAENTOSEEIL. . #8. BIHS. L777—X:
BEEBECERICEVEY, BEFRZEMFIBL. EBEEICS!T
SHEIRIVF—2RNCTBD. BIFETOCRDEREHNHET
¥, Fleo BEEMDSEMIIEENTScHDTOLAFHES. &
MIChErE T S EEMEDBEIEREL B O TVE T,
FHARECTIE. BRICBII2ERBEETOLRIEIETEEEVE
LHIOMIEICHA T DR EITOCVE Y, Fiew (EFRNFE
BREBDERNORISKEZTHEL. BHF 7Ot ADHELHIRT
AEADREZITOCVEY,

Optimizing Metal Production Processes and
Developing Recycling Methods for Valuable Metals

Energy-efficient processes for the production of metals, including
copper, lead, zinc, 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.

AL (EEY) BRZEBELDEET S

FABLUFEEMERICITEMNEAEY - BEMNVEELUTHEE
LTWBTe, SREREUNEDBERRE - BIEDDRELZVET,
ZOBDF—7T7/OY—$HANBRITTITH, BIRILF—H
ITIEERBRE CODBEDNEEL GVE T, TOEECODBEENE
B - BTRIVF—MITITOICIE, DEBEOFHLEE LT, BRRD%E
MERLBREDEET BIHOMBRI. BLUBGIBEENRE
EHERDDE TRILVF—H - SIS B0 2 FBORATOARE]
RTHY), BARE CldZOERESHICE T3R5 1ToTVE T,

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.
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Support Members & Researches

FEHIR L0 W

Visiting Prof. Katsunori Yamaguchi
http://www.env.waseda.ac.jp/laboratory
BRAXRFET S 8l

Professor, Faculty of Science and

Engineering, Waseda University

EFAF LEHER

Emeritus Professor, Iwate University

: engineering-oriented

:thermodynamics-oriented

c P?%S? Thermodynamic
quilibrium Properties of
among i
e Metallurgical
etallurgical Substances
Substances
Heat & Mass Thermodynamics
Balance i
€ Calculation
Calculation

Evaluation &
Optimization of
Metallurgical
Processes

Proposal of
New Processes

HR—b AN FRERBN
Support Members & Researches

FEHEE KU

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

MEXF EFERFHIER 8%
Professor, Graduate School of International
Resource Sciences, Akita University

Elements in ores

Ores/Minerals

Mining .
Recycling and resource
circulation

(Urban-mining)

Metal/Material
Products

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

RS BERBR LI T X £BEFLI=v b )/JX Metals Endowed Unit

FERRBERICH T B L 77 A 2) VeI E it
BARDEREITRLIEDTEGWLTARZVDEIRIT, N—XA%)
EMEINBER - §h - BERG EDIEHREBORBEAMAISHEEN T
£, BIRIE 1 TPROBERFAEIT CE - R - 8 - 5 - TR - 1>
I AL s TSFF AT T INST T ERARR T
YFEY - TIVVERE, LTAZIVEEE 2 0FBLDERGEER
HEINENTOBEIDBIET,

HARECIE. mRIOTAZAVH LV CRBRR. BV ZY
TOREE, REMIEG EHRLERICERE LR ZTOCVE
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.

7 ENVARZRIILTOETVIHTE

YA )L 7O XD

HIER ETERIBENAIADE COMBERAMEL. FRIDEIEIMER
TWEY, IMEREREMRT I INSDLELLIIA
IR DI IS RARRREDSROSNTVE T,

SIRE Tl ERERDIEM IR RDERZ BRI,
T %< Gdr (RN CRFE CERVRIBERDIMERID
FRGOUVICEEFHBLEOEEMER (JTAIIVER) 15
D& BEUEAMORFEZETOCLOET,

Integrating Mineral Processing and Extractive
Metallurgy for Advanced Resource Recovery

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

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

and municipal solid waste.
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Activities Report
Round-table Talk

X 28 N B Bk
Mr. Hiroshi Ono,
ippen Mining & Metals

qllichiharu Yamamoto,
JX Nippon Miningl&Wetals (as.of June 2012)

AN N e (45%) of * SAWEI- Y OMBICEL. XS
8 (o-aiumi Vocdo L BEOMTEMRANMEINELL
BRIV FOBEERLZTDFRE
IEDOVWTERGEROARDEINEL
feo
A round-table talk was held with JX
Nippon Mining & Metals Corporation
to discuss the purpose and future of

the endowed research unit.

FHEBERBERLFEEF(IAREM UX £BEFF1= v )/ JX Metals Endowed Unit
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Activities Report

BT+ —2 LR EHRICBEIDEN—R « T—2%EEZD

Technical Forum:
Thinking about Base Data on Hydrometallurgy

Niel (22 TSR (EE)
Rrofilakahike'®kura (as of August 2012)

QZ')IUJ\\/ Mot 18H AT 8
i MriHa 0! i

rllo Yokota, Organo Corporgj

20128834l NERKRICEADBEIN-X - T—2%E
A%) CBLEEM 74+ —S L0\ XEBHFMIZ v hERE.
ERBITE M RFIRIS SRR REBPIOHEDD L. R
RAFEERIMAEFRICTHYITONE L, BBERIN
3. FBKEBERBRIFDE. NEKLESZSHIER
BOREDFHITHEBLERMETOTVET, NSO
R - BRI ZERMITHIEL TV feHD T —2 DFH
PEURWICOWTERT 2HERITHIEETEELCHIE
Th&Ellc, BEEMENDT VT —hMIE>THSMICEN
BRRBISOMRE - RTEHNRELTET —2EBICH S
THEET —AN—REFEALcYIalb—Yav VT E
BT —2&ICEALTEEDS 10 ADEEENBHEZTTVE
LTz BMEIRS0RZEBA. EREHEBLNGZIN, BER
DEODERZIREHARWNE) EHVELT,

. Sl

i

2"

EFENSD60BIZEDSMER
) Nearly 60 participants
from Industry-academia-government

< -

ERGEERME
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
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Tour

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

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.,
Electric Co., Ltd.,
JX Nippon Metal & Mining. Almost 30 researchers and

Iwaki Plant of Furukawa

and a museum and other facilities at

engineers, who work on production and recycling of metal

attended and enjoyed the tour and lively discussion.
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The First Anniversary Symposium:

Non-Ferrous Metal and Rare Metal Recycling Supported by Non-Ferrous Industries
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Prof. Takahiko Okura, Project Professor (a‘s‘éfJanuary 201 3))
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__==the recycling of nonferrous 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 K7 +—7 L\ 2013) @Santiago, Chile ~
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Opening ceremony of UTokyo Forum 2013
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Sociallgathering at the hote|,

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.

MERRDBARESLCEFROHEZ BE L TR
BHICHRGRICRIEL TWB ANV R TT, 2013FERFFUE
TIIIIEBEWT Y VRIDLPBRET L7 EEDBEAN
Vb EMEEThEL

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.
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Special Joint Symposium:
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Frontier of Extraction and Recycling Technology for Precious Metals (KIKINZOKU Symposium)
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Opening address|by Prof. MasafumilMaeda,
Proyect Professor(as of January: 20114)
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Convention hall in IS, The University of Tokyo
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Roster session
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Secial gathering

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
on January 10, 2014; 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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Prof. Leandro A. Voisin, University
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Prof. Jullian Ortiz, University
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Workshepatlto Intemational Ré'lsearch CenterjllheUniversity.of Tokyo

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 FICFVEY > F v I TiTHN Tz UTokyo Forum DTH
EZRF RRARZICCRESN ARV ITY, FURDKE
HoZLOMBENKAL. KX HE. LY. FHKERE
BREORLWAFTCT—rYavrhmEEIhElLl

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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PaneramicViewlofithelexhibition
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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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JX Nippon Environmental Services Co,, Ltd.
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An E-scrap Symposium was held on November 6, 2014 in
the Convention hall of IS 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.
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Special Joint Symposium:
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Frontier of Extraction and Recycling Technology for Precious Metals (The 2nd KIKINZOKU Symposium)
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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
KIKINZOKU Symposium)” was held by the JX Metals
Endowed Unit, IRSCM, and the Rare Metal Workshop on
January 9, 2015. 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

i W TEI_:-lthf

' ISR aaaa 1
Dr. Norio Yuki, JX Nlppon MiRing*& Metals

2015 11 B10 BICRRARFEERMAZAI NV 3>
R—IVITT EEEDSILDBMERBERRT VRITL
Mit ROMEERDEN A BRI SBRICHIFARE =5
ELE LT, EERINISFROBEH 1Bk iR (HF) $XU.
XEBFMIZ Y bOPREFEBROKE TR ZRIT Y
VIRIVDULIE BIEN200 R EBADBRRAGREGY. i
EN—AELIIRBEBRRDFEPERBROAKRKMKICD
WOERGERNMTONE L, & X EB BITRE B
iﬁJZ EEJE KRICLDEMDKRE TIRE BRI MATIE. E

DOZRHEN—BHESNE Lfe, E5IT 211 Biid,
?Ita%’nﬂn%é‘:ﬁ%tLT:;F@%%E%@HEEQ@E—?%b‘
FfEENELT.

éﬁ 1VICa
(i% b i)% B ﬁ%%Fﬁ HMERSE2R)
HMC Department of Hitachi Works,
JX Nippon Mining & Metals

W . -E.M RIR z56m
Dr. Yos gu'l\/llyabayash|
JX N|F5'Ip@n Mihing & Metals

H R HL e 5513 2D s
“Social gath"ermg at CapoJPeIhcano in IS

A special symposium on “Copper smelting: International
trends and role for realizing the sustainable society” was
held on November 10, 2015, 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 IS (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:

Frontier of Extraction and Recycling Technology for Precious Metals (The 3rd KIKINZOKU Symposium)
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A special joint symposium entitled “Frontier of Extraction
and Recycling Technology for Precious Metals (The 3rd
KIKINZOKU Symposium)” was held by the JX Metals
Endowed Unit, IRSCM, and Rare Metal Workshop on
January 8, 2016. 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

2016F2AHICIXEBRRIBORZSNHAEIN. B
FAEHNS 1N AOMEEEFELNBMLELE, BRTIBT
& BEFHEREICHAVOSNSEEREPHE S EETN T
£9, EFLHICXEBHDEBESLUBRIHOR R - &
EIAVNCDVWTDRBNADET A GEEBVWTIThhE L .
ZD%. BMEEGTHZZRFEL. HEEOBEEERMZR
BRICBICT BEEHIT, ROEEICRET ZRB ORI TL
BLRABAEMCTOVWTEIRERTE LI, RERICIIERE
ISEZELC. BRIBORMESLIURFREMEDOHE TE
REERXMH I TEINELE, B, BEREaMESTN. B
FRIFBRDIBITRT LELT
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Kurami Works

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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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 IIS, The University of Tokyo
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Five students from the Musashino Daisan Junior High
School visited Okabe’s laboratory at the Institute of
Industrial Science, the University of Tokyo, for three days
(June 8-10, 2016), 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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A special symposium titled "E-scrap symposium 2016" was
held on September 27, 2016, 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 1IS (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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A public event, “Youngsters’ science festival of Tokyo
in Koganei,” was held on October 9, 2016, 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 Term
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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 term of the endowed unit in January
2017. The press conference was inaugurated with an opening
address by Prof. Fujii, Director, 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 KIKINZOKU Symposium)
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,‘Director General of IIS
(as of January 2017)
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A special joint symposium titled “Frontier of Extraction
and Recycling Technology for Precious Metals (The 4th
KIKINZOKU Symposium)” was held by the JX Metals
Endowed Unit, IRCSEM, and Rare Metal Workshop on
January 6, 2017. More than 270 people, primarily from the
non-ferrous and recycling industries, attended this fourth

symposium and enjoyed a lively discussion.

X e
Dr. Norio Yuki, JX NipponiMiningk&sMetals
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Special Lecture for the Super Global High (SGH) School Program
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Students takqug great mterest inrare metals

e
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A special lecture for high school students was held on
January 24, 2017, 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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The International exchange with Norwegian University of
Science and Technology (NTNU) was held on April 5, 2017,
at lIS, 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 [IS. 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 Visit UT, and Enjoy a Lab Tour at IIS
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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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Professor Okabe delivered a lecture titled “Future Material:
Titanium and Rare Metals” at the Friday Special Lecture
for High School Students on May 12, 2017. 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

201758 18H. IXEBDHMEIXEBFMNI=Z VDR A round-table talk between JX Nippon Mining & Metals
EHTRICKDEARDBESN. BFMIZYFDSEDET  senior staff members and project professors of the JX
EICOWCERR M TONE Lfc, 3B 1 BITOEFICIMA.  Metals Endowed Unit was held to discuss the future plans
F2HTIE. BRI LIEREBEXDEEMZ7E—  for the unit. In addition to the activities conducted in the
WIBTEEBIE LT 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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Komaba Campus Research Open House was held on June 2-3,
2017. 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 IIS, The University of Tokyo
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Five students from the Musashino Daisan Junior High
School visited Okabe's laboratory at IS, the University of
Tokyo, for three days (June 14-16, 2017), 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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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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Elementary schooel children learn how plating works
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A quiz on plating, assisted by:a mascor the experiment

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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A public event, "Youngsters' science festival of Tokyo in
Koganei,” was held on September 24, 2017, 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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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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A special symposium titled “Symposium of Minor Metals
in Non-ferrous Metal Smelting” was held by the JX Metals
Endowed Unit, IRCSEM on November 10, 2017. 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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Confirming comfortabilityof the titanium chair

Titanium Symposium 2017 (The 1st Titanium symposium)
was held by JX Metals Endowed Research Unit, IRCSEM,
and Rare Metal Workshop, on November 9, 2018 at IIS.

Mr. Kazuhiro Kinoshita from The Japan Titanium Society,
Prof. Toru H. Okabe from IIS, 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 speaks enthusiastically about the importance of non-ferrous metal smelting
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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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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, from 13: 30-14: 30 on
November 26, 2017. 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.
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Recording, web distribution of the open lecture "Future Material: Titanium / Rare Metals"
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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 "
on November 26, 2017. 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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Saitama TV news.
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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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Frontier of Extraction and Recycling Technology for Precious Metals (The 5th KIKINZOKU Symposium)
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A special joint symposium titled “Frontier of Extraction
and Recycling Technology for Precious Metals (The 5th
KIKINZOKU Symposium)” was held by the JX Metals
Endowed Research Unit, IRSEM, and Rare Metal Workshop
on January 12, 2018. 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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A special symposium titled “Symposium for Professor
Masafumi Maeda” was held at the Convention hall in
Building An on March 9, 2018. 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.
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@ UT-NYO

The 1st Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals @UT-NYO
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The 1st Seminar on Resource, Smelting, and Recycling of
Non-ferrous Metals was held on March 14, 2018, 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.



2 130E

DT O TATA2INT—=023vT CRERL 7 AZIVAES

The 13th Workshop on Reactive Metal Processing (RMW13)
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The 13th Workshop on Reactive Metal Processing (RMW13)
was held on March 16-17, 2018, 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 IS, 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 "Cyclical Sentai Seirenger" for next generation contents
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New content "Circulation Squadron Seiranger" 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
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The periodic table was drawn using the seven
anthropomorphized elements (gold, silver, copper, iron,
lead, mercury, tin)" in the content "Circulation Squadron
Seiranger.” 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 IS

IXERB KAH % AREUFRHE
Mr. Shigeru @i# Presiden@‘#{%@resentative Director,
i BWiNippon Mining & Metals

=

Visiting Pr.of. Okabe’s Laboratory=

20186 B8H. RRAFLEERKMARPI CREINIIRK
IS —F v N\ ARRITIXERE KH % RREUERL
. BN —BB BRI HX RITRES KB LE LT
AHHARSITEERMBIZER F #is IREDERRBRIC
SLfcglc, EFEELIXEBHFMIZ Y FOMRICDN
TATAT7EMZERITE LT

FHEBERBERILEZFIAELF X 2BEFMI =Y & )/IX Metals Endowed Unit 57

; . DY A R DB RS R
“Round Table Talk with Pre:

.,_T_p_ilgiharu Kishi?Birector General of IS

— R

Metalls

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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Komaba Campus Research Open House was held on
June 8-9, 2018. 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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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 on June 9,
2018. 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 Seirenn-jya
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Article on Japan Metal Daily
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2018 6 H8H. IHRRAFEERMMZEADF+>/NX  On January 8-9, 2018, at IIS, the University of Tokyo, Prof.
REIKT XEBFENIZ Y bOHH R FEBRNIXRE  Takashi Nakamura from JX Metals Endowed Research
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THERBEEZITOE L, IEREIFI T2 YELTERA  contribution of the nonferrous smelting industry to the
LTWB MEREELEAL Y v—) ZAWC FRIFEICIE  sustainable society. The characteristics of non-ferrous
HEBOFMELZTORIME. MABIURRICEHIFHERME  metals, the technical history, the importance of resource
ROBEMGEICOVWTODIPTGERALE LT, DM circulation in past, present, and future, etc. were explained
& BSKEFREEATA 7 TEEY EIFSnE LT to the visitors in an easy-to-understand manner using

"Cycle Squadron Seirenn-jya" 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 IIS, The University of Tokyo
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Six students from the Musashino Daisan Junior High School
visited Okabe’s laboratory at the Institute of Industrial
Science, the University of Tokyo, for three days (June 13-15,
2018), 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.
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Joint Summer Camp and Seminar by 5 Laboratories in the Field of Non-ferrous Metals Resource Recovery
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On July 14-16, 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 1IS 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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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 on July 30, 2018. The JX Metal Endowed
Unit participated in the symposium as a co-sponsor in
cooperation with the Mining and Materials Processing
Institute of Japan (MMIJ).

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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The 31st University Laboratory
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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.

B T
W SR IR L DT AT
Discussion with Prof. Okabe

Prof. Okabe enthiisiesieallyAexmo ainiing
the importancelofinepsieiietsimetals
LS Li PE TR

2018 FE8A7H. BHERUSEESRICTEMINTVS [X—
IN—HATVRINARY =)V (SSH) | SEEID—ERELT. Hit
KREBA 71 R (ONG) DERWVIEHIT K TR AZE T
RAOMBERZRNCE TN, RRD2EE 17 AHKFA
LxlT

FESAEECTILIXEBEM 1= v b ORISR B ESIR LY.
BRELT7AZIVCELTIBNAD G EIN., FEEBOEEMH
MGEOSNELTe, BHEK. L7 AZIVPHEETDEE -
EEORFICBEOER IR T C. ZLOBEBPEREM
MaEhxElLlz

B EBERBERLEZFIAELM UX2BFMI =Y & )/IX Metals Endowed Unit 65

011 SBT3

PEcturdlofirare metals
o 3

b?%@?ﬂ:uﬁ%g—\—;%ﬁ%
9

=\ Students showingjiinterest in rare mgle

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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A two-day seminar titled “The third workshop for young
researchers in the field of smelting and refining” at Cross
Wave Makuhari from August 20 to 21, 2018, 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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A school visit was held on September 22, 2018 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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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) on October 17, 2018. 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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Plant Visit after the International Seminar on Impurities of Copper Raw Materials
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On October 18 and 19, 2018, after the International
Seminar on Impurities of Copper Raw Materials hosted by
JOGMEC, some of the participants of the seminar attended
a plant tour to Saganoseki Smelter & Refinery (Pan Pacific
Copper Co., Ltd.) and Miike Smelting Co., Ltd. Many of
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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2018F 11 B9 R, MLBIIMILRILAFRDIFE25 AL, On November 9, 2018, 25 students from the Okayama
RRKFEERMMARFOFEEAREICTHRERFZTT  Souzan Junior High School visited Okabe’s laboratory of
WELTco ERLEBIELTARIVEZDITAVIVDEEMS%Z  JX Metals Endowed Research Unit at IIS, the University of
FUELTe, REP, ERACBIERICHRATERZL. 2 Tokyo. The students learned the importance of minor metals
RELBERZ B o RBRICEBEBAICERIEH T LT, 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
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er session, Exhibition byl€ompanies, and: 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 1IS, 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

Group photo
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Nippon Mining Museum
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Participaiisjexperienced pigevolis accident cases using VR

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
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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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Social Gathering

ToshiyukiShiga, Dlrector of
Nissan Motor Co., Ltd

_gPeticipants
at Convention hall of lIS

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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A special joint symposium titled “Frontier of Extraction
and Recycling Technology for Precious Metals (The 5th
KIKINZOKU Symposium)” was held by the JX Metals
Endowed Research Unit, IRSEM, and Rare Metal Workshop
on January 11, 2019. 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 IIS, 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
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Recording of ONG Video Teaching Material: “Future Material: Titanium- Rare Metals”
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In January 2019, distribution of the 2018 ONG video

"Future material: Titanium / Rare metals" was initiated. This

project was organized and sponsored by the Office for Next
Generation (ONG, ONG Manager: Prof. Marie Oshima) and
the JX Metals Endowed Research Unit in cooperation with
Prof. Okabe, who appeared as the Project Professor of the
endowed unit in the recording. The contents of the lecture
were 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 (Organizer: the ONG). In the recording,
Ms. Miki Igarashi, a graduate student at the University
of Tokyo, acted as a listener. The development of video
teaching materials explaining copper and titanium smelting
for high school students is a pioneering approach not only
in Japan but also worldwide. In the explanation of copper

smelting, a special character “Copper-Kun” appears.
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Special Joint Symposium:
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Frontier of Extraction and Recycling Technology for Precious Metals (The 6th KIKINZOKU Symposium)
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JX Metal and Mining thering andiposter session

A special joint symposium titled “Frontier of Extraction
and Recycling Technology for Precious Metals (The 5th
KIKINZOKU Symposium)” was held by the JX Metals
Endowed Research Unit, IRSEM, and Rare Metal Workshop
on January 11, 2019. Around 270 people, primarily from
the non-ferrous and precious metals recycling industries,
attended this fifth symposium and enjoyed 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
poster session was held to promote further networking

between the participants both from industry and academia.
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The 2nd Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals
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The 2nd Seminar on Resource, Smelting, and Recycling
of Non-ferrous Metals was held on March 13, 2019, at
The Nippon Club, New York, USA. This seminar was
organized by The University of Tokyo, New York Office.
This seminar was held for Japanese companies in the U.S.
to enhance networking among individuals from industry,
government, and academia. One-hour-long lectures
titled “Nickel Business of Sumitomo Mining and Metals —
Vertical Integration Business Model-" and “Recent Topic
of Resource, Smelting, Recycling of Rare Metals” were
delivered by Dr. Harumasa Kurokawa and Prof. Toru H.
Okabe, respectively. After the lectures, a lively discussion
was initiated, which continued through the social gathering.
Most participants benefited from further networking at the
second party held later.
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The 14th Workshop on Reactive Metal Processing (RMW14)
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Social gatheriing

The 14th Workshop on Reactive Metal Processing (RMW14)
was held on March 15-16, 2019, at the Massachusetts
Institute of Technology (MIT), Cambridge, USA. The RMW,
an annual workshop on material processing, is held to
promote industry—academia collaborations worldwide, and
it 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.

The two-day workshop included 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 participated in
fruitful discussions. Additionally, students and support staff
from MIT and IS cooperated in coordinating the workshop

and benefited from the close networking opportunities.
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5% DFE/ Future Plan
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Special Lecture on "What we can do to establish Circular economy" at Kitakyushu Environment Museum

BAESY—FF vV N\ARRA XBHIZY T —RAER
Exhibition Booth of JX Metals Endowed Research Unit at Komaba Research Campus Open House
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Science Class at Komaba Research Campus Open House
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Outreaching the contribution of the non-ferrous smelting and refining
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Non-ferrous Symposium organized by Prof. Nakamura

FRUIVRIT1.2019
Titanium Symposium 2019
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Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals (The 7th KIKINZOKU Symposium)
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Reactive Metal Workshop 15 (RMW15)

E3E FREBER - Wi - UTAVIVFRIEZF— @UT-NYO
The 3rd Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals @UT-NYO

https://www.okabe.iis.u-tokyo.ac.jp/japanese/index_j.html
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791X/ Access

T 153-8505 BEERE EXEIH 4-6-1
REARFEEER MR Fw-401
Tel: 03-5452-6638

Fax: 03-5452-6313

4-6-1 Komaba, Meguro-ku,
Tokyo 153-8505, JAPAN

Institute of Industrial Science,

Wakoshi Fukutoshin L2 JR Yamanote Line

injuku @
]
Odakyu Line &
Yoyogi Ushara o Chiyoda iy 7

Nl
o
3 o o

lkenoue/ Kary2t:a-k 26§

Higashi-kit

Inokashira Line

the University of Tokyo
Komabe. Research Campus Room Number: Fw-401
S g Tel: +81-3-5452-6638

Fax: +81-3-5452-6313

NEZRER/RRA ~OTHER
RALRBRK I HES 7 73

AR ERREVES 157
REHDIER
EIZERARIBREVIES 107
M/ EBREVEES 129

Odakyu Line/Tokyo Metro Chiyoda Line

7 min walk from Higashi-kitazawa Station

15 min walk from Yoyogi Uehara Station
Keio Inokashira Line

Konet Ttamos S 10 min walk from Komaba Todaimae Station

12 min walk from lkenoue Station

E#&5E/ Contact URL
B K FERk (RIERER) https://www.metals-recycling.iis.u-tokyo.ac.jp/

Dr. Takanari Ouchi, Research Associate (Okabe Lab.)

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