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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

Rl - ARV VYERIVL [BEEOREK - VM7 LEMORTR BOEEEESVF)]
Special Joint Symposium:

Frontier of Extraction and Recycling Technology for Precious Metals

(The 5th KIKINZOKU Symposium)

BIH ES S MGERRI R I UL

Symposium for Professor Masafumi Maeda
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The 1st Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals
F13E UFPITATAZNT—oav7 CRERLTAZIVHRSR)

The 13th Workshop on Reactive Metal Processing (RMW13)

BT EZILFEROMRERFER

Lab Tour for Kamisugiyama Junior High School Students

IX£E K # ARIFE ‘LR EERKIITARMZ M

Mr. Shigeru Oi, President & Representative Director
of JX Nippon Mining & Metals visited IIS

EHARE IXFF1=y M T-RER
Exhibition Booth of JX Metals Endowed Research Unit
at Komaba Research Campus Open House

EHANE IXERICKIERNERE

Science class at Komaba Research Campus Open House

EMOFE ML Ir—2RAVWEESRERMRT T OER

Outreaching the contribution of the non-ferrous smelting and refining using Seirenn-jya

PEEICLDIEHERICOVTOMRRMEER
Non-ferrous Metals Study Experience of Junior High School Students
at IS, The University of Tokyo

FHEEERRERR LHARESREIEAE + HES
Joint Summer Camp and Seminar by 5 Laboratories
in the Field of Non-ferrous Metals Resource Recovery

BAZMEE KFIYREIVL SDGs BRICHITZERREROILRBENROHYA

How to Deal with Mining Environment after Resource Development in the SDGs Era

$31E 2=37
The 31st University Laboratory

BEEROFENEROAREEZRS
Students from Takasaki High School Visited Laboratories at IIS.

F3E RFFERIARES

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

H—XERTOHRRZE
School visit at the Urawa daiichi girls’ high school.

SRAER P OREYICETIEREI—

International Seminar on Impurities of Copper Raw Materials

SARE R ORFY ISR T B EE I — DR OREFFTRE

Plant Visit after the International Seminar on Impurities of Copper Raw Materials

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

FREBERBRIFFMATIBA UX £BHFFF2=>y I ) /IX Metals Endowed Unit

2



Activities Report

Other Information

ONG MG [RFMHFL 1 F& - LTARIV] OIRER
Recording of ONG Video Teaching Material: “Future Material: Titanium- Rare Metals"

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

FryvvRYTL 2018

Titanium symposium 2018

X E&RHASH BUEEMORES
Tour of the Hitachi Plant of JX Nippon Mining & Metals

RUKBEA74R (ONG) Y RIILIZIX EBHT—RHBE
JX Nippon Mining&Metals Exhibits a Booth at the Symposium Organized by ONG
(Office for the Next Generation)

E-scrap >R ¥ L 2018
E-scrap symposium 2018

FRUODTHIAAERDPBESNS: [HLhTIERK IEXTYHAY]| @EIFHENE
Titanium Design Products were exhibited
at POTENTIALITIES: Exhibition for A Possible Future at NACT
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Brief Overview

EETHREBPIOBE
Brief of the Research Unit

HEDFEHEMNARREICE, BEEZRELADDUTA /L EHE
L. BRZERSEZ2HELVHVET, RELRAERSRDT
BELBICERF L aFYRLHNBETIEE. LT7ARILIEHE
KU R=ZAZNITDWTHY YA TN ZHEET EI D, HD
EICE>TERLRELAL>TVET,

REFAREBIITIE, HBERMZHE - KESE, FEH—X
ABIELTRLIVICEAUTH7-ARIBFAMB Y S 7L BTz 5
HTHLLEDIT, RRZESIBFEVIHEE - RITEOBKREZ L
NEOLELBHLTHELTWETS,

FIHICBITZ5 FERDERZIOICHKBIE D70, #7IC AT
T #HIRAE AV N—ICHZ, 2017TFE1B&YE2HOESN %
BLEL, F2ificid. FIHOFEHICTNR. —BitR. KIS
TP EREUT OEEREIC. AOBFOBHL+2ICEHD
SOBERFEERICEENLET,

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

This unit develops environmentally friendly processes for

recycling based on smelting and refining technologies

for nonferrous metals. Furthermore, it aims to train young
researchers and engineers in collaboration with industrial oot X 2EHKR L

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 2017, w JX ﬁﬁ**it%*i
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 intensify activities

REHE F18:
Period 20125 1H ~2016 ¥ 12 A (5%)
1st period: Jan. 2012 to Dec. 2016 (5 years)

E2H:

2017418 ~2021% 12 8 (5%)
2nd period: Jan. 2017 to Dec. 2021 (5 years)

to raise awareness of the importance of this field to the general
public, especially women and young children (below high

school age).

HEBERBERIFFMHAREM X £EFMF1=v k) /IX Metals Endowed Unit
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Brief Overview

Ay N— QFRBN

Members & Researches

FHEZIR  FEB &
Project Prof. Toru H. Okabe

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

HRASF & ERMHER TR

R T ¥— - MR AR 2 —
tra—fK - HiR

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

Resource Circulation of

Rare Metals
Products
Raw Materials Scraps
Aircrafts
Cuting tools
Electronics

|
Recycling Process
Pyrometallurgy
Hydrometallurgy
Electrochemistry

L7 X ZIWDFRY B A 7 LR

27Ty TDHLTA RN ERIRLTERFBTIL1d, BRBIED
RETTREREF 1) T1OEAN L HED CTEEREETT,
LIARETIE, BEMELTREOEANRAZNE TR, TEM
BELTRDNTZENTERVWRY T RT v EANIVL, ZyTVEBE
2IfEONBL=V L, BREFHRMAEICEENIBEEERE
RESEB L, FARLEMRY A LB OREET>TVET,

Development of Efficient Recycling Technologies
for Rare Metals

Recycling of rare metals is very important for 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.
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IR &f R
Project Prof. Takashi Nakamura
http://www.recycle-ken.or.jp

it KF 2 EHIR

Professor Emeritus, Tohoku University
NmHAEEN BREBY YA LA REE
ftEr2—tr2—K

Director, Fukuoka Research Commercialization
Center for Recycling Systems

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

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

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

Ay nN— QIFRBN

Members & Researches

EZR P T

Project Prof. Chiharu Tokoro
http://www.tokoro.env.waseda.ac.jp
FREHEKRT BT Ak 2%

"‘E Professor, Faculty of Science and Engineering,
Waseda University

Toward...

Sustainable
metal utilization

FREBERBRIFFMATIBA UX £BHFFF2=>y I ) /IX Metals Endowed Unit

HLOWERY YA 7L~ EH

[ AI$LEFE ~ Reserve to Stock ~ |

ARV YA DORELT [ N\THER] £ WS3EZAZRBLTWET,
BEOHHIILEERIE, BESEEOHETENSH DT ZES
7R ZEEY " (WWEZERY) AMThNTHY, BIRNTIEHY A,
[ATISEER] (&, &Bhskilz s> TN EERDHDTHY,
BHAETICUBA LD HERWSDTH>TH, —Emhil EDEA
EBZECHOE—E/ATICENL. FkicEiF TBRYEERFICL.
HRIRRE L LTETRE S 26D T,

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

A 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.

REMPHLELRZ [EF] L LTHRATSH0D
SEERERT DR

HoEY DEEEMCHNIEILRE., BICMEDHIEEERELTH
B957-0I2lE. DBEL DD WITHEN TEREIFREALTULARWREET,
BREBRDEAERNEMBLTWARENHYET, HARETIL T
R REEDCIAEZERN T L ERDOEE THEEERT AL
ICE> T AT R F B ONEEER 7 A R EER T AR EIT-
TLET, ZO7ALRIE, EERCER TN L (EMEOEEEE
ET27ALR0, EbhiE AR $2U I [HFREE] ITRIEL
¥\ RIEBEEICHI BT ALROMELLETHEEL
FEEB-TWET,

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”, applied in advance
of 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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PR—IX 38— &ARE
Support Members & Researches

ZEHIR miH IESE
Emeritus Prof. Masafumi Maeda
https://www.kyotogakuen.ac.jp

REFEKRTE BFE - T

(2019 F 4 B & ) ZEBEmBEAFE * 2 R)
*REBFERFED OYH

Executive Vice President, Professor,

Kyoto Gakuen University

(President from April, 2019,

Kyoto University of Advanced Science®)

* Renamed from Kyoto Gakuen University

Smelting, Refining

Raw materials
(ore, concentrate)

Materials

- Copper

- Precious metals

- Rare metals

- High-purity metals

Products

Industrial
- Electronic device scrap
- Solar cell
- Automobile
- Superconductive .| Obsolete
magnet scrap

EREETNEROFBELEBEEBEOY Y171
BADEBETHRAINTWSEEIL, $H, 88, LD, LTT7—R -
BEEEETHZINCEVET, BREAMIAAL. @BEEICHITS
HEIXNF—%ZR/NMIT220, BETACROURIPBETT,
£, EEWHSEMYEEINT 72007 AR, BlfifIc
FEET 2 EEYEOBEIEBELREEEA->TULET,

FMEETIE, BRICHIIZ2EBEE/DERIEETIEECEHIL
YIOYIEICHATBIRREToTWET, £ LFERAFEYER
BOBRIORIGEEFEZTHEL, BE/AEROWRCHFE AR
DIREE(T>TCVET,

Optimizing Metal Production Processes &
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.
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Support Members & Researches

Electric/electronic
Appliance,
Automobile, - -

Smart Comminution

<-Selectivec omminution

<Electrical disints

<-Breakagemechanism

<-Modellinga nd simulation

ZEHYR AMIHAF=
Visiting Prof. Shuji Owada

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

BREBERFEIZR %

Professor, Faculty of Science and Engineering,
Waseda University

BAZMHEERE

Cooperation member of the Science Council of Japan
BEBERIFRES

Director of the Resources Processing Society of Japan
BBEY YA/ EMEES

Director of the Japan Foundation for Advanced
Auto Recycling

PV panel, Auto-Chemical
Catalyst, Incineration
Bottom Ash, Sludge. - -

Smart Sorting

< Improvement of various

egration sortingt echnology

Size,S hape, Magnetic/Electric
property,W ettability X RT,
XRF,LIBS,etc.

AL (EEY) BRZBE{ AT
RABLUEEYERICIIBMYEAEY - BEYHNEESLTEFEL
TWaTed, EHEBUREDEERE - BELAD DN REELVET,
DEDF—77/ 0P — D DM TIH, AITFLF—RICE
ENRETODBA TR RV EY, ZOEMTONBEMNERN - &
TRLF—EIATIICIE, DBEORMMBELT, BN ZIERLCE
HORES B7-H DM, BLUEEDRESN-SEBEMER S D
BIRIVF - - BRSO 2EEORAM AR R THY, &
HRETIEZOERLICAICE 2RI 2ToTWET,

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 to 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.

J
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ZEHE L0 %

Visiting Prof. Katsunori Yamaguchi
http://www.env.waseda.ac.jp/laboratory
BREAAFEIZR HR

Professor, Faculty of Science and
Engineering, Waseda University

BFRF BEHE

Emeritus Professor, Iwate University

GOAL: engineering-oriented

Why? Technological
& Engineering

Problems in

Metallurgical

Industries

APPROACH:thermodynamics-oriented

Phase -
Equilibrium Thermodynamlc

among Propeme§ of
Metallurgical Metallurgical
Substances Substances
Heat & Mass

Thermodynamic
Ereiar
Calculation Calculation

Evaluation &
Optimization of Proposal of New
Metallurgical Processes

Processes

N

JESRERIC BT B L 7 X 2V
BAARDEZICRLIENTERVLTAZILOREYRICS, R—XAZILE
(SN - 30 - B & DIEREE ORI AISAINTLE
¥, BIZIEL 17FrOBsEmSIcE - R - 87 - A - B - 1P
Lo AU T5FF - AP - NGV ERRR - TYFEY
TIVLRE, LTAVEEL 20/ 0L FAEEA RIS T
HIHHY)ET,

LUAIRETIE, BRTALRZRAVHLLWESENE. £8RITY
TORR, BEEYAIBL E R EERICEBRELIMRET>CWET,

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 result from the refining process are counted to be
more than 20 elements, and these are used for raw materials for a
wide range of application in various fields. We suggest a new and
efficient recovery process of critical metals in non-ferrous extractive

metallurgy.
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FEHE L HK
Visiting Prof. Atsushi Shibayama

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

MEKXZ ERERFZMIR HiF
Professor, Graduate School of International
Resource Sciences, Akita University

Elements in ores

Ores/Minerals h
-
ining R

ecycling and resource
circulation
(Urban-mining)

Mineral Processing

Extractive Metallurgy

Metal/Material
Products

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

TPRRAVZFIRFATORY VY IHifiE

VYA o070 2D

HBR E TIRIBSNBIA D% MERGMLL. RIDOEIAHERT
WET, SMEEAREMRATSICIE. INSDLE LR EL
B A AN ROONTVET,

YHRETIE, EREROEMLLFRAIEAHAOEREBMIC,
T % %< EH, BRATHE TSRV BEROMEBRTO
FARAS BB TSR S OREMER (VHA2ILER) oo
SEEINEMNORREETTVET,

Integrating Mineral Processing and Extractive
Metallurgy for Advanced Resource Recovery

Long-term mining activities lead to the depletion of high-grade
deposits and to the 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 challenges
encountered in recent years to satisfy the global demand of 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

BER, RILTORF2FE,
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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

PRIV ORRERISRARS RERHER
, @8 BRED TS D FE SRR

2017 11 829H (k). EMILTHBEZELFHOEES
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L NEws;of the special lecture was also reported by 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. This lecture was held to celebrate the
Nobel Prize for Physics awarded to Prof. Takaaki Kajita from
Higashi-Matsuyama City and to arouse the interest in science
of second-grade junior high school students in the city. 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,
in order to arouse the interest of junior high school students
toward nonferrous 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 news.
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Special Joint Symposium:
Frontier of Extraction and Recycling Technology fro Precious Metals (The 5th KIKINZOKU Symposium)

R = SRR

Proff Takashi Nakamura

FEI &R 18 s

Prof. Toru H. Okabe

2018F1A12H (&) ICIXEBEfF1 =y M FRE T 2L ¥ —-
MRRAM R X —, BOPICLTARIVAREDOARIZE
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(BoRIEREI VR ] MREEINELZ, ESRIEZBR T
SEb, FHESEREERLE. ESEEENES P LITHY 250
ZOEMENEFY, REBRRASEARYFELT,

BRI YRIIL TEEROEE - VMLV ORIR (E5RIEEEI VF) ]

R TSR 5 ST

sRrofTsuyoshi Minami, IS
LS M/

250 N2 il

= About 250 participants

Pt TFHS FHER

Prof. Chiharu Tokord]

A special joint symposium entitled “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

FI[EE) MESE <25
[Prof. Mesefumi Mases,
Prefesser Emefius
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More than 250 parti,c;ipants
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Prof. Kazuki Morita
The Universiw'of-'l',_e_lgye

ProfyGeir Martin Haarberg
ence andiTechnology
of Tokyo
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FREBERBRIFFMATIBA UX £BHFFF2=>y I ) /IX Metals Endowed Unit

A special symposium entitled “Symposium for Professor
Masafumi Maeda"” was held at the Convention hall in Building
An on March 9, 2018. The seminar was held to highlight 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, gave a lecture
on “New Smelting Process of Titanium”. Mr. Hiroshi Asahi,
Executive director of the 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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The 1st Special Seminar on Resource, Smelting, and Recycling of Non-ferrous Metals

B |

_::.—EI IR A EN

it R S

Prof. Takashi Nakamura

2018 3R 14H (K) IS ERKF=2—3—27474X (The
University of Tokyo New York Office) A"E#EL. 1A FEfk
TRBER - 83 - UHA /LIS D Za—3—IHD
HA~2 57 (The Nippon Club) I CTHfEENEL/=o AEIF—
&, EREFOBRDERFREBELZNRELT, BHRERIBE:T
THEL Y M7= OKYZERICEVWTRBEINEL, &2
F—Tld, Rz bOFRN £ FERIEN [FEREGECVY
ADNICETIRAEDEE] ITOVWT S & SESEA L
TAZINDER - BgE - VP A7V ICET2REDERE] (2D
WT, TNZN 1 BREEE#EL. KL TERNEBLIUVE
R|rfThnELl, K, EIF—D%, HRIAS -
Rt nrfEINELT, SMLI-EERREOL N2

REIZBNL, RREFROELT,

Wl TR EER
Mr. Masaharu Masuyama,
" The University of Tokyo,
New York Office

AR B S E SR

Prof. ToruiH. Okabe

AEZREOETF D W ‘#%Ex*ﬁo)ae%

i

Presentation and discussion Networking among participant

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 The University of Tokyo, New York Office. This seminar
is held for Japanese companies in the US to enhance the
networking of industry-government-academia. One-hour-
long lectures entitled “Recent topic of Non-ferrous metal
recycling” and “Recent topic of Resource, Smelting, Recycling
of Rare Metals” were delivered by Prof. Takashi Nakamura,
and Prof. Toru H. Okabe, respectively. After the lectures, a
lively discussion was held, which continued through the social
gathering. Most participants enjoyed further networking at

the second party afterwards.
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The 13th Workshop on Reactive Metal Processing (RMW13)

w WK
NASET R
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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, presentations on topics
of current production/recycle processing of rare metals
and advanced battery materials, which are essential for a
sustainable society, were given. The participants also enjoyed
lively discussions. Additionally, students and support staff
from MIT and IS 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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Lecture about catalytic converter ofivehicle

On May 10, 2018, 15 students from the Kamisugiyama Junior
High School visited Okabe's laboratory in the Institute of
Industrial Science (IIS), the University of Tokyo, for a lab tour.
Prof. Toru H. Okabe and Prof. Yoshiho lkeuchi at IIS gave
briefings. The students, afterward, 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
lively asked questions and actively participated an experiment

using shape-memory alloys during the tour.
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Mr. Shigeru Oi, President & Representative Director of JX Nippon Mining & Metals visited IS
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Mr. Shigeru Oi, President & RepresentativelDitectoryJX Nippen Mining & Metals
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On June 8, 2018, Mr. Shigeru Oi, President & Representative
Director, Mr. Ichiro Sawamura, Vice President, and Norio
Yuki, Executive Office of 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 of 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
(ONQ) offered visitors hands-on experiences.

Copper-kun made visitors exciting so much. 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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Electriowinning from sulfuric acid solution‘containingfcoppen

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 copper characteristics.
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Qutreaching the contribution of the nonferrous smelting and refining using Seirenn-jya

RSB AN T4 T A==

EF v HIEOE

©2018 Haiji Kuzuhara

BRER /Lo Ir—IlBBTIERTEE

Casting Metal Kingdom in Seirenn-jya Story Ancient 7 metals

b

Rrof. TakashifNakamural

20186 A8H. IHERAFEERMARFTDOF v /XA
FICT, A=y bOFN & HEBEPSIXEBLEHIC, FE
HREFEROFR AL RBRAOEMICE I 2 EHRAEE
EITWEL, RERAEFIyFyYELTRERLTWS [ER
ALY rv—] ZRWVWT, RGEISEREROFECZ
OFEfiE, BRELVERRICHIIZ2ERBEROBEMLALIC
DWThaYPILERBELELT, 2o A, HMFTEAE
AT4TTHEERY EIFohE LT,

ERmpITE,
ERE PE LR M X
Fk7 %%%%%%ﬁﬂj%
Tok LPRSs H T
g@§ BEHERBRXLUDNE
] ER AR S5 TN
ia UowRE%FEAFE
Ao AR R Y YT
£ Uyt o =
Ug CZBTE Y W
£ propiink
[ Frem ﬁl/%bﬁ@@lﬁ]
TTH/FOURS I HEBMILRWPIEY | Z ZmK T
28 rEMEOERZRBLETO I L 7 EE D
CAEITZBITOUBROBEILEL OB Y TEA Y
U727 RCEEEBORKBEEFHA AL T

JXEREFREEFRFOLR L= v

— S
F v 57— KA
- U -~

LS Tk R R ER AN
CHERELBAHRERE OLK-~T&EHRX 71T
CREEERERL R EASSEERIRTS
22 EEBEQELXET S pBEZET P
°Eﬁﬁazﬁgﬁﬁgiﬁﬁﬁmvﬁ§z |5}
DXetHm 2 TEEFS ~ohkmiNs 2
K@Em@c@ﬁﬁuy ﬁﬁAngy -y
LEEISA-FEMHTEZ NmpEmr=-Y <
B 0 GRTEIE EVR e H SO
CERBES ISR eng"RES, ¥

T 2018%06/J06H 004 01 No. 10

HMFE OIS

Article on Japan Metal Daily
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On January 8-9, 2018 at Institute of Industrial Science, the
University of Tokyo, Prof. Takashi Nakamura from JX Metals
Endowed Research Unit and JX Nippon Mining & Metals
disseminated the contribution of the nonferrous smelting
industry to the sustainable society. The characteristics of
non-ferrous metals, the technical history, the importance of
resource circulation in past, present and future, etc. were
explained to the visitors in an easy-to-understand manner
using "Cycle Squadron Seirenn-jya" deployed as content for
the next generation. This attempt was also taken up in 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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Disassemblingfand surveying PCs

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 with each other during the experiment.
They 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 IIS and support members
of this unit, and Prof. Shunsuke Yagi from IIS. The networking
amongst the members researching in the field of non-ferrous
metals and resource recovery was deepen through enjoying
sports 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
gave lectures to over 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 upon his experiences in the developments 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 appealed 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 entitled "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
(MML).

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

The symposium started 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, Professor Emeritus of the
University of Tokyo and President of Sustainability Promotion
Organization. After the lectures, a comprehensive discussion
was organized by Professor 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 of the audiences.

2P X £BEft21=v k) /JX Metals Endowed Unit
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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.

- _ o
FHEBIREDTHRD v 54

4 Discussion with Prof. Okabe

apam%'\n

20188 A7H. #ERISEEKRICTEAINTLS [R—
NR—=YPAITYZNAR7—)L (SSH) | EBD—EBELLT, kit
REBA 742 (ONG) DEY A IC LW ERTKZFE ERATHF
RHOMRERFLADEIN, RO 2EAE 1T LHEFL
FL7=

AIMARECTIXIXEBEF 1=y MTE O EZBRHEHIR LY.
BELTAZIVICELTRBND R I, FEBESBOEEUENIE
KEONEL, PAHIE. LTAZILPHRETODEFE - £5F
DERFICBEDZTF 7R F T, ZLOBRMCERARALS
Nl

FHEEBERBERTFFLHRMI OXEEHFFL=v )/ IX Metals Endowed Unit 24

— X
y L ! 5.
Lzb2 L[S T EREA
Lecture of rare metals

sy B ~
1/7)‘.7»(,:113‘;%7};—-'-%

Students showing interest in rare gi€etals

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 entitled “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 throughout Japan. There
were 14 presentations and a deliberate discussion 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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School visit at the Urawa daiichi girls’ high school.
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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 about
an importance of non-ferrous metals used around us and
environmental problems accompanied by metal production.
Besides, the experiment using shape-memory alloys was
demonstrated. And there was an exhibition on rare metals.

Students showed a 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 Institute of Industrial Science (IIS) at the
Tokai University Club (Kasumigaseki Building, 35th floor) 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 18 and 19th of October 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 is given as
an 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 will be publicized

through the Internet as soon as they are completed.
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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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Students listening to a lecture about minor metals
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On November 9, 2018, 25 students from the Okayama
Souzan Junior High School visited Okabe's laboratory of JX
Metals Endowed Research Unit in the Institute of Industrial
Science (IIS), the University of Tokyo. The students learned
the importance of minor metals and the recycling of them.
The students enthusiastically asked questions and actively
participated an experiment using shape-memory alloys during
the visit.
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Titanium symposium 2018
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Postersession, Exhibition by Companies, and social gathering

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

participants.



IXER HIERMORYER

Tour of the Hitachi Plant of JX Nippon Mining & Metals

Nippon Mining Museum
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On November 15, 2018, a tour of the Hitachi Plant of JX
Nippon Mining & Metal was held. Eleven researchers and
students from National University of Mongolia who were
adopted by JST Japan-Asia Youth Exchange Program
in Science and 9 researchers and students from Waseda
University attended. Participants from Waseda University also
included international students from Canada, Nigeria and
China; hence, the members of the tours was 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 touched upon 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
question and answer. 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.
Lastly, a social gathering was held at Terrace the Square

Hitachi, and a very fulfilling tour was over.
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JX Nippon Mining & Metals Exhibits a Booth at the Symposium

Organized by ONG (Office for the Next Generation)
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Booth of JX Nippon Mining and Metals
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On November 17, 2018, the ONG Symposium - Education for
the Next Generation Human Resource to Create Innovation
- was held at the convention hall at the 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. Also, 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 in order 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 symposium entitled “E-scrap symposium 2018” was
held by the JX Metals Endowed Research Unit on November
29, 2018. The seminar began with opening remarks by Prof.
Toshiharu Kishi,

Science and had 9 presenters from industry-academia-

Director General of Institute of Industrial

government. More than 200 people from the non-ferrous and
recycling industries, academics, and government attended
and enjoyed a lively discussion on the future vision and
challenges of social system, policies, laws, standardizations,
and technologies related to E-scrap recycling. After the
lecture, a social gathering was initiated with a greeting and
toast by Prof. Takashi Nakamura, Project professor of The
University of Tokyo, Prof. Masafumi Maeda, Vice President
of Kyoto Gakuen University and Mr. Michio Daito, Ministry
of Economy. This encouraged further interaction among the

participants.

2P X £BEft21=v k) /JX Metals Endowed Unit
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Titanium Design Products were exhibited at POTENTIALITIES: Exhibition for A Possible Future at NACT
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In collaboration with Prof:\Yamanaka, Prof:i@kabeldesigned and produced “Titanium
Chairs”’, and exhibited.
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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 IS, was held at the National Art Center, Tokyo
(NACT). During the period, more than 10,000 visitors came
to 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 Shop at
IS
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S#%DFE/ Future Plan
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Special Joint Symposium :
Front Lines of refining and Recycling Technologies for Precious Metals (KIKINXOKU Symposium 6)

ONG BURHM [RRMH : F2¥ - LTAZIL]| DYRER - NF - Web EEfE

Recording of ONG Video Teaching Material: “Future Material: Titanium- Rare Metals"

IFBERER - BE - VHM oL IF—

The University of Tokyo New York Office Special Seminar

F14E VT ITATARNT—oay 7 (RERLT7XAZIVHESR)
Reactive Metal Workshop 14 (RMW14)

el IXFEH1zZy b7 —-RER

Exhibition Booth of JX Metals Endowed Research Unit at Komaba Research Campus Open House

EMAR IXERICKIERB=RFE

Science class at Komaba Research Campus Open House

EHORE FREBRRBESFOZXHR

Outreaching the contribution of the non-ferrous smelting and refining

ek EEFEKER S R L

Non-ferrous Symposium organized by Prof. Nakamura

FLIVRTYL2019

Titanium symposium 2019

http://www.okabe.iis.u-tokyo.ac.jp/japanese/index_j.html
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TY€A/ Access

T 153-8505 SRR EHEXETH54-6-1
RRKF A ERMATFAT Fw-401
Tel: 03-5452-6638

Wakoshi Fukutoshin Linz JR Yamanote Line UTokyo

Hongo Campus

. .
Hiargoke _Neima g makanor—
Oedo Line
.fd
A a &

! Fax: 03-5452-6313
l 5" Chiba Experiment Station
Nishi-chiva Chioa Address

rap

i
o - f{ Mo Nt mfufo 4-6-1 Komaba, Meguro-ku,

Tokyo 153-8505, JAPAN

Institute of Industrial Science,

Inokashira Line

the University of Tokyo
L Room Number: Fw-401
h Tel: +81-3-5452-6638
Fax: +81-3-5452-6313

MHEBR/ERA AT RER
FAURBR& VEES T 5
RARERREVES 155
REHDE#R

BISERARIBR L U ES 10
M/ EEREVTES 129>

Odakyu Line/Tokyo Metro Chiyoda Line

7 min walk from Higashi-kitazawa Station

15 min walk from Yoyogi Uehara Station
Keio Inokashira Line

10 min walk from Komaba Todaimae Station

12 min walk from Ikenoue Station

E&% / Contact URL

Bh# KM BERR (FEERHT)
Dr. Takanari Ouchi, Research Associate (Okabe Lab.)

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

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