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Brief of the Research Unit

HEOFRINEREICIE, BEZRELAN DY YA I L ZH
EL. BERZERIEIMNENHYET, REBRRAEZRNE
DIBEEBHICERF >V aFURLABRETERE. LT7AZIL
lFHELY, R=ZAAZIVIZOWTHY YAV EHET DT LD
FEOEICETEERREEA>TVET,
REMAREBPITIE. WERMEFE - BESE. FEHR-—X
AL ELTALZIVICE LTHT 7= RBREAMELY Y4 7L i =
RETRLLHIC, REEBIEVHESE - BiiE0BME Y
ZNTFORELBDLTHELTVLET,

BIHICH IR0 EHDFHESSICKES TS0, il
BT FHE BiRE A N—ITZ. 2017TE1RLYE2HDES)
ZRMALEL, 28Tk, BIPOFESHITMR, — KRR,
FICEMEPBRENTOEEREIC. ZPBFOBHA+5IC
EhBLIBERERICHENLET,

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
sectors in this field.

In order to expand the activities of the unit further after five
years in the first term, the second term began in January
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
intensify activities to raise awareness of the importance of
this field to the general public, especially women and young

children (below high school age).

FfE X EBHASH
Sponsor JX Nippon Mining & Metals Corporation

QX IXEENET

REHE FEL1HR:
Period 2012 1A ~2016 £ 12 R (54)
1st period: Jan. 2012 to Dec. 2016 (5 years)

28

201718 ~2021F12R (5%)
2nd period: Jan. 2017 to Dec. 2021 (5 years)
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Members & Researches

FHEZIX RSB &
Project Prof. Toru H. Okabe

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

Integrated Research Center for
Sustainable Energy and Materials,
Institute of Industrial Science, The University of Tokyo
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FHEHIX AIH IES

Project Prof. Masafumi Maeda
http://maedam.iis.u-tokyo.ac.jp/

HRRKTF EERMHZCAT Hiz
A \‘ Professor, The University of Tokyo
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LVEBERICEODNIL=ZVLA, BEIEHFAREMEICEE
N2AEEEERLISEE L. FELSHEY YA 7 ILEIHT0FH
EET>TVWET,

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.

EREEV DL RORELLBBEEOV Y10
HA4DHBETHRAINTWIEREIE. /. 8. s o, LTT7—
2 - B®BETCZRKICEVEYT, BERZEMCHAL. €BE
EICBIEEI ALY —2R/INCT I, BETAELIDON
BARETT, /-, BEVHIOBMHZEINT /607 At
REFP, BEMYICHEET2EEMEOBELBLRELALST
WEY,

FRETIE. BHICEETOEBEETALRICEEST24E
PEREYOMELEENTEREICLVEBPLTWET, £/,
CERANFEMEBBOBR RN O RIGEGZTML. BEFE7At
ZDHBERHE 7O L ZADIREEZT>TLET,

Optimizing Metal Production Processes &
Developing Recycling Methods for Valuable Metals

Energy-efficient processes for producing metals, including
copper, lead, and zinc, and rare earth and precious metals, are
required, along with processes for recovering valuable metals
from waste and treating hazardous byproducts.

In our laboratory, mass spectrometry and other methods are
employed to measure the thermodynamic properties of alloys
and oxides associated with high-temperature metal production
processes. By focusing on chemical thermodynamics and
material transfer, improvements in the production processes are

realized.
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Members & Researches

FHEHIR AT
Project Prof. Chiharu Tokoro

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

| RREXF BT KR
£~ Professor, Faculty of Science and Engineering,
Waseda University
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FEHER SRR

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

RIERFE BEHIR

Professor Emeritus, Tohoku University
NEPEEN BERY YA 7ILEEHREE
fetrs—twri2—K

Director, Fukuoka Research Commercialization

Center for Recycling Systems

Base Metals and Minor Metals recovered from
Primary and Secondary Resources in
Non-Ferrous Industry
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More than 20 metals can be recovered except RE,W,Mo,Mn,Cr,Nb,Ta and Li
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HoRY 0REEYCHIEILAEZ, BEIC@ECHI2EBERE
LTHIATE7=0ICIF. DBELOSWITENTEBLEIFREALT
WaWRET, BNEA2ERHEBENEMBLCVL2LENHY F
To HARETIE. TERRETREYCIHAZAN T I AL
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EBAEICNTI2A 70RO EEELRTIEELERE %
HoTWEY,

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.

FILOWEEY YA 7 IL~DELY $HH
[ ANL$iFR ~ Reserve to Stock ~ |

BV PALDERELT [ATHK] EWIEXHFZEEELT
WEY, RECHHIMLLFARKIZ. BESBEEOHETENDIDHD
I EES “ 2HEEY 7 (WWEZEY) AMThNTHY, B
WTIEHYECA, [ATIRKR] (&, &BmikLZEFERICE->T
WIHEEZRZHDTHY, METCICUHA LA EREVHD
TH->Th, —ERMIULOEAEEZELLOZ—EMEATICE
L. HRICAITTERYEEZTICL, SRRKEELTIFE 2
DT,

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.
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Round Table Talk

2= A R ()

Mr. Hiroshi, Matsui,

IXEE N B
Mr. Hiroshi Ono,
UXiNippon Mining & Metals

IX LA ERE R (LR
Mr: Michiharu Yamamoto,
JX Nippon Miniack& Metals (as of June 2012)

BEARI=y FORZICEAL, IX&
B oM TEXRZAREINEL
foo BRIy FOBBEL TR
BIOWTERLERIIDEINEKL
7=

A round-table talk was held with JX
1 . s Nippon Mining & Metals Corporation
AR B ERS i to discuss the purpose and future of

A

ProfATOR Okabe, Project Professqr ProjeeRiofessor (as ofiJuinef20ili2))

the endowed research unit.
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AR 1 BERSIVYRIVL [FBEEREENXZADIEHER - LT7AZIVOEER]

The First Anniversary Symposium:

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

IX IR FEIE &7 AT

Mr. Masanori Okada, JX Nippon Mining & Metals

A
x5 BE 3%&%&& (4]

Prof. Takahiko Okura, Project Professor (as of January 2018))

FHEPIORRIAFZES ISRV U LZREL. BA
DARFHLIVERFKEERFEOL, BEERLELODHE
MiThhELT, EBEFHORLVHADOSME, ¥2004%
H—R2ICRLTERLFERI R bINE LT,

N e -
‘_m g.: ;

B P : /',_
RRAZ LSRN ERATRSE 2 42— ENEOSTH—iL
- ENEOS hall in RCAST, The University of Tokyo

/Y 4

200&%HDEINE

Qg_;‘)eople participated

|
< Participants enjoyed a lively discussion abou&'

e

the recycling of|non-ferrous 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, and 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 (BB K7 #—7 L 2013) @Santiago, Chile ~

7 HASN (BRI SS
EFUSDEIEAR (HEF) ISEDFHEDERE

i

©pening a

ess fromiExcellency HidenorilMurakamiy A Ambassador Extraordinanyfand

Plempotentlary Embassy of Japan in Chile (as of INovember#20il3)

‘;,"“ "-f" ’o}ﬂl,ﬂ

37%1 I

IXERE AH # k. RARIDEELER) ICL3BHE0RE

Mr. Shigerul©i, JX Nippon Mining & Metals
(currently President &Representative Director)

BR7A—FL2013DARY bD—D2E LT, YRTAFTIH
BEBEAE L - 0HEICEY, KT7—02ay T 2REEL
Flize EFVBAKRFERLIN LFEEFVEDEEXRESL
REISDZ, MEOEEZRLIOHGOEENTHhNELT,

H80ZDEMNE DE TEEIROHEEL ERLERINLIN
FL7,

HEATF—TLEAR

Opening ceremony of UTokyo Forum 2013

FHERERERTFH

BT ILATREL-BRSY

Soe%athering at the hotell

This workshop was co-organized by the IRCSM, as one of
the academic events of UTokyo Forum 2013. Eight lectures
were delivered by industries, universities, and governments
of 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.

MERRDOBARE S LVCEBRZROHEZ I LTHR
EHTRETAVICEEL LAY FTY, 2013EEIFFI &
TIVNICBWT, YVRVTLCERET TR EDETEANR
v IhRESnELL,

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.

T2 ERFT UX £BFff 1= b ) / JX Metals Endowed Unit
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BRIAR YRV L [EEEORE - VML EMiORIR (EEE V)]

Special Joint Symposium:

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

B E S SEHRRIC KIS DR

Opening address fromiRidf. Masafumi Maeda, Project Professor:

N

] ’ IXEEE R B

MiY/abayashi, JXiNippon Mining & Metals

EF\ﬂ = HERR

Prof. Takashi Nakamura\ Project Professor

XEBEHMI=v N YRTAFT7UMBERMAE L Z—,
L7XZNHRBREDERICEVERIL VRO TL [BEEZBD
B - USRI omaniR] RELELT,

2002 % BALIEHKEEERBRENSEL, BERLERD
Xhanflr,

Wmuunm 10 ;Jmulmmm

Convention hall in IS, The University of

y - -

RAR—ty > 3> DRF

Poster session

BHEOKRT

Social gathering

A special joint symposium entitled “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. Over 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 ~

%%9’- YBFKXE

4 Mr. Hidenori Murakami; ofmer Ambassador
Extraordinary and Plenipotentiary,

Embassy of Japan in Chile ‘
F YK Voisin EAH ) F YUK Ortiz EAT

Prof. Leandro A. Voisin, Universig of Chile Prof. Julign Ortiz, University of Chile

Chile-Japan Academic Forum at UTokyo DA ~X> b —IRE
LT, B EDIBKEREERICEIZE2EBEOEKRT—7
vay T ERERERBPF v AR OFEREERZHHE L
R—ICTHELELTZ. A7 -7 ay 7TIEERKFEERIM
MRV RTAF7AMRERRAR S Z—LOHEDL EH
EINELTz, AEOEBEEL L THOFEENTHON,
504 DEINEDOR CEBRMOHEE L FERAFERILIEL
7=

plenary / Closing

RAMEEETITHON AR

Closing ceremony at Yayoi Auditorium, The University of Tokyo
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Workshop at Ito InternationaI!‘Research Centerlihe,University of Tokyo:

T—2 a3y 7% DB

Seciallgathering after the wolkshop

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.
About 50 attendees actively engaged in discussions that
helped to further international interaction.

2013 FICFVEY > Fv I TiTh 7= UTokyo Forum D pkIh
2, ERAZICTCHREIN ARV ITT, FUERDOKE
hPoZ<OMEBEHINRKBEL, XX, HE. £, FHKEEE
BEORLEVWABT T —ray ThREEINE LT,

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.

12
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BRI VR IL [E-scrap VR IL ]

Special Symposium: E-scrap Symposium

R==R0% HaB i FHEBUR

Prof. Toru H. Okabe, Project Professor

BUM IS8 FHESUR

Prof. Masafumi Maeda, Project Professol Prof. Takashi

2014 11 B 6 BICEERMMEAI L R ari—ILIZT,
EEBENS 10 DHEMEIBEE-scrap > VR T LZHEELE
L7zo AFREBFAOEITHESRFEBRORE cREZRAITZ>
VIRV LIS MER 2002 DR EAY, E-scrap U YA 2
WMTHTBRELOZINIDARIELT,

BTHICIE E-scrapU P A VIV ERBRFE%#BEL, 198D
EFMRE EFEDEERME ST O BRI EL
LS (Strategic Urban Mining Research Base,SURE) .
IXEBHIFEMHMCEEMB LUV RMLESEEZRFLE
L7

YA LR R S S TR 7= B ok

VEs
Nippon:Mining Museum;JX:NipponiMining & Metals

Nakamura, Project Professor

A"
RRAKEEERMNHARZA A oavik—

Convention hall in IIS, The University of T;kyo

Mr. Yoshiaki Suzuki,
JX Nippon Environmental Services Co., Ltd.

P R EHERIR

An E-scrap Symposium was held on November 6, 2014 in
the Convention hall of the Institute of Industrial Science (IIS)
with 10 invited speakers from government, industry, and
academia. The symposium was started with an opening
address by Prof. Maeda, Project Professor, 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:

Frontier of Extraction and Recycling Technology for Precious Metals (The 2nd KIKINZOKU Symposium)

cew

HIME IEEE IHERURISEDF= D5

Opening Address from Prof. Masafummaeda RrojectiRrofessor:

IXEE KH B FERT

r——
Mr. Hifumi Nagai, JX Nippon Mining & Metals

RRAE—HRE R RXREOHT

Poster session & social gathering

20141 BICRAfESN-BEEE
Beiha8Ealo Ry oL [E€BORE - VYA ILEMD
=R (F2EEEEI YR A IXEBH(T1=vh Y
ATAFTUMEEBHEELZ—, LTAZRLFAREICLY
ERAEINELEL, SELFEREEERBHREZ R OICH
20005 MhHY ., FEBICERRBREERYELT,

By RopIh%E=F, F2[0E

ST RERBERTY

T RRA A ERIHIERA :I/«\//a/'J' n
£ Vi Co in

JIXEBEHE ﬁthxéﬁﬁsﬁﬁz—\@i&?‘“

- Mr. Akira Miura, JX Nippon Mining &iMetals

Following the success of the first symposium held in 2014,
a special joint symposium entitled “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 2nd symposium and

enjoyed a lively discussion.

SR X £EBFH21=v b )/ IX Metals Endowed Unit
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Bl ROV L EROFARFOE R EFRBEHSBEICHITF=&E]

Special Symposium:

Copper Smelting: International Trends and Role for Realizing the Sustainable Society

Pr})f‘ Takashi Nakamura, Project{Rrofessorn

IXEIR ﬁi’& i

Dr.-Norio Yuki, JX NipponiMining & Metals

2015 £ 11 B10 BICEERMARAI Ry avh—ILiC
T, EEEHIOIZOEMEZBEFR L VRITL [HED
AR OB A EBREMSBRICAIT BB ZEELEL
Too EEFMARAOBHBERARS L. AARIBMD
PRSREEROBETCREEZRAIT VR TLIL, SiE
7200 £EBIDBRAEELEY, FAEN—XELIE#%ERE
DO RECERBEROKRGICOVWTERBERRIITHON
L7 £7o0 X € TR E BRBARRICL2LMHDR
ETHIE--ERRBETIE, EBEZORRALY —EHE
InFlLi, E5I12. 11 BIClE,. FELEFMRELZNR
ELT-EHEBEERRDRFSIRESNELS,
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SOCIal gatherlng at Capo Pellicano inliS

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 the
Institute of Industrial Science (IIS) with nine invited speakers
from government, industry, and academia. The symposium
was inaugurated with an opening address by Prof. Fuijii,
Director of IIS, 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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€nvention hall in IS, The University of Tokyo
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Poster session & social gathering

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.

SR X £EBFH21=v b )/ IX Metals Endowed Unit
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Plant Tour of Kurami Works of the JX Nippon Mining & Metals Corporation
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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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- High'school'students with titanium pipes
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Main conference room in IIS, The Uniyersity of Tokyel

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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Experiment using rare metals
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"* Visiting the DirectorGeneral

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.



EBWE
Activities Report

¥Rl RO IL [E-scrap KT 2016]

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 the Institute of Industrial Science (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 symposium. The symposium was
inaugurated with an opening address by Professor Teruo
Fujii, Director of IIS, 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 of 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 on 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

Prof. Teruo

Mr. Yujl Narazaki, JX Nippon Mining & Metals Dr. Norio Yuki, JX N'PP°" M"“"'EJ & Metals

Mr=IchiroSawamura;“Deputy Chief Executive Officer of JX
Nippon Mining & Metals
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On January 6, 2017, a press conference was held by the Institute
of Industrial Science (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 of
[IS. Mr. Sawamura, Deputy Chief Executive Officer of 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.

FHERERBERIPFMMRIM UXLEFM1=> b )/ IX Metals Endowed 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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The,hall was fully occupied and more thaﬂ@@é@gleg_njoyed live viewing at the foyer.
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A special joint symposium entitled “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 RRL—FERR B RXREDETF

. . . . . Poster session and social gathering
symposium and enjoyed a lively discussion.
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Special Lecture for the Super Global High (SGH) School Program
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Studé""r,:ts being very interested in rarejmetals

Rulliview ofithellecture

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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Third-Year High School Students Visit UT, and Enjoy a Lab Tour at IIS
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Conversation with Prof.|Fujii, the IBl

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 gave a lecture entitled “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 all over Japan. Professor Okabe
explained the importance of non-ferrous metals as well as
conceptual topics, such as “Difference between Science
and Engineering.” The lecture was very lively with many

questions from the audience.
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Round Table Talk by JX Senior Staff and Project Professors at JX Metals Endowed Unit
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A round-table talk between JX Nippon Mining & metals
senior staff members and project professors of the JX
Metals Endowed Unit was held to discuss the future plans
for the endowed unit. In addition to the activities carried
out in the first period, new activities for conveying the
importance of non-ferrous industries to the public will be

pursued in the second period of the endowed unit.
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Exhibition Booth of JX Metals Endowed Unit at Komaba Research Campus Open House
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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 the Institute of
Industrial Science, 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 with each other during

the experiment.
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The 23rd Special Lecture for High School Students
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Hands-on experiment

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 aims 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 to distinguish 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 imparted 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 of 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, which 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. Afterwards, 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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Eleméntary school children learn how plating works
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A quiz on plating; assisted by:al [Maseot, after the experiment

An experimental science classroom for elementary and
middle school children was held by 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 of different
ages 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 building up a
skilled workforce. 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 -
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“Job" and the “Essential Job Requirements” Towards the Global Era
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After the careei¥seminar,

OBs and hlgh school students exchar'\ged opinions and experiences
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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 think of research work and
material industry as a distant and unfamiliar world; however,
some students exhibited interest in research and even more

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

A special symposium entitled “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 of JX Nippon Mining &
Metals Corporation. This encouraged further interaction

among the participants.
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At Komaba University Festival, Professor Okabe speaks enthusiastically about the importance of nonferrous metal smelting
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The 68th KomabaiFestival at the University of Tokyo
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Shabe- Lunch Project\'iﬁ"Komaba at the 68th Komaba Festival in the University of Tokyo!

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 students who wish to study

abroad, were also addressed.
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Public Lecture on Non-ferrous Metals at Komaba University Festival
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The 68th KomabalEestival at the University of Tokyo

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, and simultaneously, the lecture was also
recorded for airing on Todai TV. Since this lecture 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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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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Mining at Richards Bay Mineral
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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 :
Front Lines of refining and Recycling Technologies for Precious Metals (KIKINXOKU Symposium 5)
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The University of Tokyo New York Office Special Seminar

Reactive Metal Workshop 13 (RMW13)

http://www.okabe.iis.u-tokyo.ac.jp/japanese/index_j.html
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Dr. Takanari Ouchi, Research Associate (Okabe Lab.)
E-mail: t-ouchi@iis.u-tokyo.ac.jp
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Tel: 03-5452-6638

Fax: 03-5452-6313

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

Room Number: Fw-401

Tel: +81-3-5452-6638

Fax: +81-3-5452-6313
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Odakyu Line/Tokyo Metro Chiyoda Line

7 min walk from Higashi-kitazawa Station

15 min walk from Yoyogi Uehara Station
Keio Inokashira Line

10 min walk from Komaba Todaimae Station

12 min walk from lkenoue Station

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