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Director, Toru H. Okabe

As part of the ongoing efforts to achieve a highly sustainable society, the
International Research Center for Sustainable Materials was established in
April 2004. The objective of this Center is to address various problems such as
those encountered in the design, production, and usage of materials, and in the
processing of materials that have exceeded their useful lifespan. Materials in a
sustainable society refer to those that are manufactured with a low environmental
load and at a reasonable cost while still delivering sufficient performance, and
those that can be economically processed after they surpass their useful lifespan.
The Center has been performing a number of research activities through its 12
core members, focusing on the development of materials and environmental-load
reduction in their efforts to establish a low-carbon society, as well as a system to
address impending resource and environmental problems,. These core members
are involved in tasks such as inspecting the recycling process of industrially
important materials and their byproducts; identifying boundary conditions for the
design, production, and disposal of materials; and developing new materials with
extra-long lifespans and low environmental loads. The Center is also engaged in
highlighting certain materials such as silicon, which is used in the manufacture of
photovoltaic cells, and rare metals, which should be recycled on a priority basis
owing to their scarcity. Moreover, the Center is investigating various aspects of
sustainability and emphasizing that optimal resource utilization strategies and
the establishment of production/recycling processes are issues that must also be
tackled, even beyond the Center's period of activity. Recently, research has been
carried out not only on metallic materials but also on low-environmental-load
materials such as polymers. The Center is promoting collaborative studies in Japan
as well as abroad. In particular, it has established academic exchange programs
at an international level, conducts collaborative projects with researchers abroad,
and periodically holds a workshop in the USA. It has also set up branch offices
at the University of Toronto, Kunming University of Science and Technology,
among others, to facilitate international research activities. The Center and we,
its members, would like to contribute to the realization of a sustainable society by

taking full advantage of the opportunity given to us.

April 1, 2015
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Materials Flow and Recycling Division
Design and Control of Materials Flow
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This division analyzes global-scale material flows through international research collaboration and
develops production and recycling processes aimed at rationalization of material recycling. Waste
treatment processes are also investigated for hazardous substances generated in the processing of

materials and their final disposal.

@ Process development for sustainable materials based on global materials flow
@ Analysis of occurrence, immobilization, and recycling of hazardous substances
@ Development of recycling processes for exhaustible resources

@ Improvement of production technology for fundamental materials

Main members :

AIH B2 #i%, B R EEHK. XA F - 58K, L0 #MTh TREHK
Prof. M. Maeda, Visiting Prof. T. Nakamura, Visiting Prof. S. Owada, Visiting Prof. K. Yamaguchi
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Mineral Economics Division
Evaluation of Sustainability for Supply of and Market for Resources
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A significant research objective for the development of a sustainable society involves analyzing the
sustainability of the supply—demand of mineral resources with consideration of the resources and their
environmental restrictions. In addition, the recent rapid increase in the demand for metals, especially in
developing countries, leads to concerns related to the future of resource supplies. There are ongoing
studies on issues related to the market, economics, and the environment in the resource lifecycle, with a

focus on sustainable resource supply for Japan as well as other countries.

@ Deriving an economic indicator and price model for the metal market

@ Determining supply-chain and resource issues in the mineral industry

@ Modeling of extra-long-term resource supply-demand

@ Conducting a real option analysis for investment in resources development
@ Determining the environmental impact indicator of mine development

Main members :
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Visiting Prof. K. Sawada, Prof. T. Adachi (Akita Univ.) , Prof. T. Nishiyama (Kyoto Univ.)
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Recycling of scrap silicon using electron beam melting
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Sustainable Materials Design Division
Design and Control of the Material Recycling Process
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The objective of this division is to develop environmentally benign chemical materials—namely, those
with lower energy consumption and pollution over their whole lifecycle (production, use, recycling,
and disposal), as required by the Green Chemistry spirit. Development of methodologies for their

design and utilization also constitutes the research target.

@ Design/development of polymers with reduced environmental load
@ Development of chemical technologies for biomass utilization
@ Mechanical properties of environmentally sound materials

@ Development of novel highly-efficient thermoelectric materials

Main members :
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Prof. N. Yoshie, Prof. K. Edagawa
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Sustainable Materials Processing Division
Planning Concept and Strategy for the Establishment of a Sustainable Society
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Developing environmentally sound/extra-long-life materials is the main scope of this division. Both
new process technologies and estimation methodologies are essential to achieve a highly sustainable
society, which can be attained by extending the life of materials or by developing new recycling
technologies.

@ Development of extra-long-life materials and estimation methodologies
@ Atomistic optimization for extending material life

@ Process technology for hazardous chemicals

@ Optimization of waste treatment of materials with high structural mass

@ Establishment of recycling technology and a system for valuable materials such as rare metals.

Main members :
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Prof. T. H. Okabe, Prof. Y. Mitsuda, Prof. K. Morita, Assoc. Prof. T. Yoshikawa, Visiting Prof. A. Shibayama
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The International Research Center for Sustainable Materials (IRCSM) Mini-Symposium on biobased polymer
materials for the transition to a sustainable society was held at the Institute of Industrial Science (IIS), the
University of Tokyo, on December 4, 2012. After opening remarks by Prof. Kazuki Morita, then Director of
IRCSM, six invited speakers (four from universities, two from industry) presented lectures under the chair of
Prof. Naoko Yoshie. About 80 researchers participated and discussed the latest research achievements and

recent market development of biobased polymers, as well as the life cycle assessment (LCA) of these polymers.

Prof. Tadahisa Iwata
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December 2012 at Tokyo — —
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A commemorative ceremony was held for the opening of a branch office of the Institute of Industrial Science,
the University of Tokyo (IIS/UT) in the Faculty of Applied Science and Engineering at the University of Toronto
(FASE/UT) on September 7, 2006. Accompanying the establishment of the branch office, IS/UT and FASE/
UT began cooperative researches on sustainable materials as a cooperative research unit titled “Consortium
on Sustainable Materials (COSM),” which continued until 2009. Twelve professors attended the ceremony,
including Prof. Amon, Dean of FASE, and approximately ten researchers and students from FASE/UT; and four
professors: Tadashi Watanabe, Kazuki Morita, Tohru Sasaki, and Takeshi Adachi from 1IS/UT, all of whom
are members of IRCSM. The ceremony included a message exchange, unveiling ceremony, photography, and
a social gathering. This branch office serves as a facility to promote cooperative research activities in North

America and is also used to house the researchers and staff of IS/UT during their visits.

September 2006 at Toronto
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Workshops of the cooperative research unit, the “Consortium on Sustainable Materials (COSM),” were held
beginning in 2007. They are conducted every year, alternately at the University of Toronto and the University
of Tokyo. These workshops are jointly held with the graduate student workshop organized by the departments
of materials engineering of the University of Toronto and the University of Tokyo (UT2). From 2010, the global
COE program "GMSI" at the University of Tokyo has joined in the workshops. Both universities conduct more
than 10 presentations in the workshop and active discussions are held. Participants also enjoy several social
gatherings including attending a major league baseballgame, an outing to Niagara Falls when the workshop is

held in Canada, and an excursion to Hakone and Asakusa in Japan. This workshop is an excellent opportunity

for international exchange students, especially those who are young.
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In February 2008, the Institute of Industrial Science, the University of Tokyo (IIS/UT), and Kunming University
of Science and Technology (KUST), P. R. China, agreed to begin a collaborative research program. The branch
office was opened in the Department of Vacuum Metallurgy, KUST, on May 19, 2008. Collaborative studies
on sustainable research have been conducted through the “Consortium on Energy Materials (COEM).”
Collaborative research was initiated by Prof. Kazuki Morita of IIS (then Director of the Center), who also served
as a guest professor at KUST since 2006, and Prof. Wenhui Ma of KUST; the primary focus of the research was
the development of solar-grade silicon refining technology. The office and laboratories are used to conduct the

collaborative research, and the office also serves as a temporary office for visitors from IIS.

May 2008 at Kunming
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China-Japan Joint Forum
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The China-Japan Joint Forum on Energy and Environmental Issues for Metallurgical and Material Processes was
held at Kunming University of Science and Technology (KUST), China, from September 26 to 29, 2009. This
forum was held as part of the joint research program, the “Consortium on Energy Materials (COEM),” which
began after a branch office of the Institute of Industrial Science, University of Tokyo (IIS/UT), was established at

KUST. Nine researchers from China and eight members of IRCSM from Japan presented lectures at the forum.

September 2009 at Kunming
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The International Conference “Sustainable Iron- and Steelmaking Processes: SANO Symposium” was
held from October 2 to 3, 2008, at Sanjo Conference Hall in the University of Tokyo. This conference was
organized by IRCSM and was chaired by Prof. Masafumi Maeda (then Director General of IIS, former Director
of IRCSM) and Prof. Kazuki Morita (then Deputy Director of IRCSM) in honor of Professor Nobuo Sano,
Professor Emeritus of the University of Tokyo, and his long-term contribution to the progress in the field of
iron- and steelmaking. Twenty-seven invited papers were presented with the objective of establishing iron-
and steelmaking processes for a sustainable society. The topics ranged widely from basic physicochemical
research to the latest technological developments in these processes. Most of the top-ranking researchers
in the field of iron- and steelmaking from around the world attended this conference. The number of

participants was 140, including 45 international attendees.

Octaber 2008 at Tokyo
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Sadoway60 Symposium
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The international “Sadoway60 Symposium” was held from June 9 to 11, 2010, at the Massachusetts
Institute of Technology (MIT), Cambridge, Massachusetts, USA. This symposium commemorated the
60th birthday and the academic achievements of Prof. Donald R. Sadoway. From IRCSM, Prof. Masafumi
Maeda (then Managing Director and Executive Vice President of the University of Tokyo) and Prof. Toru
H. Okabe (then Deputy Director of IRCSM), both of whom have been close to Prof. Sadoway for several
years, attended the symposium. The two-day-long conference consisted of oral and poster presentations.
The presentations covered Prof. Sadoway's specializations such as electrochemistry, material physical
chemistry, advanced material processing for batteries, and innovative educational methods. Additionally,
active discussions were held by the alumni of the Sadoway group and those familiar with Prof. Sadoway.
During the celebration party, the complimentary speech was made by Prof. Maeda. Prof. Okabe, a former

Postdoctoral Associate of the Sadoway group, performed the role of master of ceremonies.
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Prof. Donald R. Sa doway,

Prof. Géorges J. Kipouros andiPreffloru H. Okabe
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Prof. Donald R. Sadoway and Prof. Masafumi Maeda
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The 9th Workshop on Reactive Metal Processing (RMW9) was held from February 21 to 22, 2014, at the
California Institute of Technology (Caltech), Pasadena, USA. The RMW, an annual workshop on material
processing, is held in collaboration with industries and universities worldwide and has been jointly organized
by Prof. Toru H. Okabe of IRSCM and Prof. Donald R. Sadoway of MIT since 2006. Prof. Sossina M. Haile of
Caltech and Prof. Tetsuya Uda of Kyoto University also joined as organizers of the RMW9. 73 researchers from
many countries such as USA, Canada, Norway, and Japan, attended this workshop.

During the two-day workshop, eminent professionals delivered presentations on hot topics such as production/
recycle processing of rare metals and advanced materials for batteries, which are essential for a sustainable
society. Participants actively engaged in discussions as well. The RMW is a leading workshop in facilitating

international research activities in the field of reactive metal processing.

10
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IIS-IRCSM Symposium
Problems of Resource Recycling - Aiming at 100 Years' Sustainability
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The International Research Center for Sustainable Materials (IRCSM) Symposium on resource recycling and
sustainable materials was held at the Institute of Industrial Science (IIS), the University of Tokyo, on November
29, 2010. After opening remarks by Prof. Tomonari Yashiro, then Director of IIS, Prof. Masafumi Maeda,
then former Director of IRCSM, conducted a plenary lecture on metal resources in Japan, followed by a talk
by Prof. Kazuki Morita, then Director of IRCSM, explained the purpose and activities of IRCSM. Subsequently,
11 lectures were given, including nine lectures by the members of IRCSM, on various problems of resource

recycling and its future prospects.

November 2010 at Tokyo

Prof: TemonariYashiro

Prof§ Masafumi Maeh
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Chile-Japan Joint Workshop for Non-ferrous Mining and Smelting
(Satellite Conference of the Chile-Japan Academic Forum at UTokyo)

2014 FE 10 B 8 H. “Chile-Japan Academic Forum" AR hD—D&0L
T. "Chile-Japan Joint Workshop for Non-ferrous Mining and Smelting”
M BERREZABF v /NRCHVWTHESINTZ, "Chile-Japan Academic
Forum” (F 2013 F MM BICFIVET > FrITRESNITER T4 —F LD
WEBFEA. ANIAKE - FURZEHCHELIZANR N TH S,

2013 FEDHRAT4—7ALTIF. FFKILEE - FEBRHENF(CRETS 2 BFDE 1
CIEZFEEET—V>ay7/&FCTRELZ. F20B8ERB2ART—0>avT
(3. FEERILZE - FFMEBRENFCHTEF) - HABOEZBEEED TS0 5H
EENELT, FHTBERBRLEFTMMAREIT (X ERBEMIZvh) D
BCS->THESINEDTH S, R, NEORTHIESES - 8IFE (M) N
BREZTV. BVT YTV T T 28O ETBIRRTBEROLIR - 24 - &
5 - RIERAMCALT. mEOXZE. )X BIEBEERE (% ). FREEIWL (5 ).
JOGMEC M55t 7 D@ ENTHh NIz, MEDEZBENSHK 50 2D L NS/
L. EZEDERZHA L _EEOTRNHESINT.

The Chile-Japan Joint Workshop for Non-ferrous Mining and Smelting was held on October 8, 2014, at the
Universityof Tokyo's Hongo campus. This workshop is part of Chile-Japan Academic Forum at UTokyo which
was an extended activity of the UTokyo Forum held in Santiago, Chile, in November 2013, and is co-organized
by the University of Chile and Pontificia Universidad Catdlica de Chile.

In November 2013, the first joint workshop on non-ferrous metals was held in Santiago, Chile, as a satellite
conference at the UTkyo Forum. This second workshop, co-organized by the Endowed Research Unit for Non-
ferrous Metal Recovery Engineering (JX Metals Endowed Unit), provided a further opportunity for exchanges
between Chile and Japan, which are both engaged in the development of mining, processing, smelting, and
environmental technologies for non-ferrous metal production. After opening remarks by Professor Masafumi
Maeda (Executive Vice President, The University of Tokyo), seven lectures were provided by speakers of the
Chilean and Japanese universities, the JX Nippon Mining & Metals Corporation, the Sumitomo Metal Mining
Co., Ltd., and the Japan Qil, Gas and Metals National Corporation (JOGMEC). About 50 attendees from the

two countries broadened exchanges beyond the boundaries of industry, academia, and government.

Ito'International Research Center in the University of Tokyo (Oct. 2014)

(Foreign cooperative reseatehe
Professor of University of Bhile

Professor Toru H. Okabe
{Director. of IRCSM)
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The second "Frontier of Smelting and Recycling Technology of Precious Metals (KIKINZOKU Symposium 2)”
was held on January 9, 2015, at the Institute of Industrial Science, the University of Tokyo. As essential demand
for precious metals such as platinum group metals is increasing, because these are essential materials for
ecology- and environment-friendly products. Following the success of the first symposium held on January 10,
2014, the second KIKINZOKU Symposium was launched with the aim of focusing on the latest technology in
the extraction and recycling of precious metals.

The KIKINZOKU Symposium was a joint project organized by the Endowed Research Unit for Non-ferrous Metal
Recovery Engineering (JX Metals Endowed Unit), the International Research Center for Sustainable Materials
(IRCSM), and Rare Metal Workshop (special workshop #RC-40 supported by the Foundation for the Promotion
of Industrial Science.)

In this second symposium, six presentations were delivered by industrial companies including the JX Nippon
Mining & Metals Corporation. In addition, two presentations were delivered by universities, including
Distinguished Prof. Kwadwo Osseo-Asare from Pennsylvania State University. Eight posters were also
presented. As many as 200 participants from companies related to non-ferrous and precious metals attended,

and those from the industrial sector expressed great interest in the symposium.

Prof. Takashi Nakamura
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Sustainability Symposium “Sustainable Materials, Processes & Technologies”

200ME7R7—8BICA—RANZIT - Za—F IR 71— )LXKZE (UNSW) [T,
BIAMEIZFR >4 — (SMaRT: Centre for Sustainable Materials, Processes
& Technologies) & ARt > % — D H 4 (C LW, Sustainability Symposium
"Sustainable Materials, Processes & Technologies” hBfES Nz, 7 —2X
NSUT - Roz—7> AP, 410K &E. BHEANSET 50 LU EAShIL.
At 7 —holIAEABERREZEGHOETCOLNEMUL, 2 HEDHEER
Tld. FHREOHEKNSOERFRRBRCEBEROLR. ZTNEIGHAUZEREY
SB(CRET B RENTON. JERGERNTDINT,

The sustainability symposium “Sustainable Materials, Processes & Technologies” was held from July 7 to 8,
2011, at the University of New South Wales (UNSW), Sydney, Australia. The symposium was organized by the
materials research center in UNSW (SMaRT: Centre for Sustainable Materials, Processes & Technologies) and
IRCSM. More than 50 people from Australia, Sweden, Canada, India, Korea, and Japan participated. Nine
people, including foreign cooperative researchers from IRCSM, attended the event.

During the course of the two-day symposium, presentations were made on resources recycling, metallurgical

processes, and waste treatments from the viewpoint of the sustainability of the respective subject.

July 2011 at Sydney

14
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2014 F11B 6 BICEERMMAKAI> AR a3y R—ILICT, EZENS 104
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HBH BESEMEOCEESYEDNERERRIANETFRIEZ V., KO VRIYTA
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BEIHMER T,

E-scrap symposium was held on November 6, 2014 at the Convention hall in Institute of Industrial Science (IIS).
There were 10 guest speakers from government, industry and academia. E-scraps are drawing attention as
resources because of copper, precious metals and rare metals contained.

For sustainable industrial development, it is important to promote recycling of materials for preserving
resources. However, there are problems such as contradiction with economic efficiency and treatment of
hazardous substance. In this symposium, Mr. Takahiro Hagiwara and Mr. Tetsuhiro Shinoda from Ministry of
Economy, Trade and Industry (METI) talked about the situation of mineral resources and recycling. Mr. Yoshio
Sakurai from Ministry of the Environment (MOE) spoke on recycling of compact appliances.

From industry, not only the development of recycling process in non-ferrous smelter, but also collection services
of scraps were introduced. The symposium was started with opening address by Prof. Masafumi Maeda, and

attended by about 200 people, showing a high interest in the e-scrap recycling.

Prof. Shinsuke Murakami
({The University of Tokyo)

\-'1.

Visiting Professor Shuji Owa
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2014 E11B7HICE-scrapU A7)V REREMEL. 19 ZOEFHRE
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EEIMBEMRAT OB H A 8 IL B R HL = (Strategic Urban Mining
Research Base, SURE) TIFAARZEWAR Y I —TENSARRCHF2IT14
IVEMRERICDWTCERBAWEEE, 277y /O E MYz WEN (&R T5EE
EREUE,

DDOWVWTCHIIT, AiERERZE X BHItAASRE HMC THzRZ U, S0
B(IEUEREBEML(CLIDITAIILDIEODBRIEH =D EEE CIREDER
BICOVWTERU. FSERNICHBERDIEMBIUHRI AT AICDVWTERTD
WREST.

On November 7, 2014, nineteen young researchers and students joined a plant tour to see facilities for
E-scrap recycling.

At the Advanced Industrial Science and Technology (AIST), Dr. Tatsuya Oki, a group leader of Strategic Urban
Mining Research Base (SURE), explained the technology development for recycling and showed apparatuses
for physical separation of valuables in scraps.

In Hitachi, participants visited Nippon Mining Museum and HMC (Hitachi Metal-recycling Complex) of JX
Nippon Mining & Metals Corporation. They studied about efforts by the non-ferrous smelter for recycling and
also current issues, having an opportunity to think about new technologies and social systems required in the

future.

HMC with the giant stack
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The 10th TU-SNU-UT Student Workshop
Advanced Materials Science and Engineering

2014 108 6 — 7 HICHEERITHRAAICTHFRED 3 KE(CLZT—0>3v T
"The 10th TU-SNU-UT Student Workshop —Advanced Materials Science
and Engineering—" H\BfESI N, MRRIZE - MHIEET—<ELEZDT—
7237 (F FEOEFEAR (TU) BEODOY 7ILAER (SNU) BELUERRAZ (UT)
MEALTEEREL TR EDTH . NEFEERMARAIYIO TRIGES
WD, Ry EOZEEZTTORELGSTc, BERESLUY TILKER
ENZNHDS 5 LOHEE 10 LOKRERENSML. KZOYT)TILITHHR
MoDHFBELEHLE TR S50 BDEE LT,

BEFRECIIA Y —DESH Y —RAL T 7 —RAERBLUZDI T
IVEMTICDWT, EKIET7PTHREVECGRRICDOWVWTERALI, DDWwTv ol
KERD Yongsok Seo BN A—AR>F/Fa—T&=FBLLER)T—MRHCD
WCEEEL. BEKRZED Wei Pan #iRI3 7/ 774N\ —EEREREREZILA
LT N1 RZBNA LT, ZD%. 2 BREICHTZ>T 30 ZOKXKERENESDH
KT —XRICDVWTHEHKRZTV., ERGERZXDU,.

The 10th TU-SNU-UT Student Workshop —Advanced Materials Science and Engineering— was held from
October 16 to 17, 2014 at Institute of Industrial Science (IIS). The annual workshop on materials science and
engineering was held in cooperation among Tsinghua University (TU), Seoul National University (SNU) and the
University of Tokyo (UT). This year the workshop was held in IIS for the first time, with support from IRSCM,
etc. Ten professors and twenty graduate students came from TU and SNU, and discussed about their research
subjects.

In the invited lectures, Prof. Toru H. Okabe, director of IRCSM, explained resource problems and recycling
technologies of rare-earth metals, with an emphasis on the situation of Asia. Prof. Yongsok Seo from SNU
talked about polymer-based nanocomposites in which carbon nanotubes were embedded effectively. Prof. Wei
Pan from TU introduced devices with nanofiber and thin film solid ionic electrolyte materials. Subsequently 30

students made presentations about their subjects of research and were in earest discussion over 2 days.

u H. Okabe &
(Director of IRCSM, UT)
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2015 3820 — 21 H. KEYYFa—tvyYIRKE (MIT) T "The 10th
Workshop on Reactive Metal Processing” (B&#r RMW10) A FfES N 7=,
RMW (3. At>v— - 27 —ROMEHERE S MIT @ Donald R. Sadoway
BIRICE-T 2006 FLWUHEHRITERE - FESNTVWRMHN IOty > (CEAT
PEPEEOEERT -V 3y /Thd, 10 @B ELZSEIE. F—AF1F—(C
MIT @ Antoine Allanore Bh#d% (IRCSM AAEAEHEREE ) Aoz, KE
BO—o>av7(C3. KB, AF4. /ILoz—, FE. BARGEHALENSH
60 ALz,

2BBICHIEZERETE. LT7AZILORE - VAL DEMMRGEDT T
AFT7NEBR/EORR(CHFERFTOMBHIM (CEATIRERITEDN. TEHG
FEROThEINE, RMW (FLT7AZILICETZHAENY 7L AL DO EREI ST
RDPREZH>TND,

The 10th Workshop on Reactive Metal Processing (RMW10) was held March 20-21, 2015, at the
Massachusetts Institute of Technology (MIT), Cambridge, USA. The RMW, an annual workshop on material
processing, is held in collaboration with industry members and universities worldwide, and has been jointly
organized by Prof. Toru H. Okabe of IRSCM and Prof. Donald R. Sadoway of MIT since 2006. For RMW10,
Prof. Antoine Allanore of MIT (IRCSM Foreign Cooperative Researcher) also participated as an organizer.
Approximately 60 researchers from a number of countries, such as the USA, Canada, Norway, China, and
Japan, attended this workshop.

During the two-day workshop, eminent professionals delivered presentations on topics of current interest, such
as the production/recycle processing of rare metals and advanced battery materials, which are essential for
a sustainable society. The participants also actively engaged in discussions. The RMW is a leading workshop

facilitating international research activities in the field of reactive metal processing.

March 2015 at MIT
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Promotion of global cooperative research on active metal processing as the JSPS/Core-to-Core Program

KE - YU Fa—tyYIRKE (MIT) Fh . 2005-2006 FE
MIT, USA, etc. / 2005-2006

E2EYRTAFIINTHAEREE FME
‘2nd International Conference on Sustainable Design’

I¥E 2007 £ 12 B
Gifu, Japan  December 2007

TES5EITITATAIIINT—0>3yv7 (RMWS)] R
'The 5th Workshop on Reactive Metal Processing (RMWS5)’

KXE->T7ML S 2010F 2R
Seattle, USA  February 2010

MR- BRER7—0>3v7) B
'Materials and Resource Recycling Workshop'

BRAAEH 2009 F 18
[IS/UT, Japan / January 2009

B 6RTITATAIINT—U>3ayvT (RMWE) B
'The 6th Workshop on Reactive Metal Processing (RMW6)’

KE-MIT 2011 FE 38
MIT, USA / March 2011

&R -ZTMBELY— FHR22FEER - TVMEHRESSHEHBE HE
'MMIJ Summer School 2010’ (Cosponsor)

BmR ./ 2010&F 8 A
Tokyo, Japan / August 2010

B 7@ITIT4TAIINT—o>3vT (RMW7)) Bk
'The 7th Workshop on Reactive Metal Processing (RMW?7)’

KE-MIT, 2012 F 3 R
MIT, USA / March 2012

B8 MMIUTITATAIINT—4o>3vT (RMWS) ] B
'The 8th Workshop on Reactive Metal Processing (RMWS8)'

KE-MIT /2013 %F3 A
MIT, USA /" March 2013

FIESXILZE - IEMHMERFICH T F) - BABOEZEEE7—V>avT
(BRK74—ZL 20139 FZ14 AV 770 R)) FE

'Chile-Japan Joint Workshop for Non-ferrous Mining and Smelting
(Satellite Conference of UTokyo Forum 2013 @Santiago, Chile)’

F-YoF+d/2013F 11 8B
Santiago, Chile ,/ November 2013

ME 1 BEEBORE - VYAV EMORAR (BB VR) ) BHE
'Frontier of Extraction and Recycling Technology of Precious Metals (KIKINZOKU Symposium)’

BR2014FE1 A
Tokyo, Japan / January 2014
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Resource Recovery and Materials Process Engineering

Toru H. OKABE, Professor (Director)

Development of efficient recovery process of value added
inorganic materials / Research on new production process of

titanium / Development of new high efficient recycling process
of rare metals

FM7O0ERTE
AIE EXE #i¥

FEMTOCRDOZOOEEEITILEMOENZE /FEEL
SRBOFIRITAOITOCADRE/ BFE—LBEIC
LBERDIBER

Materials Process Engineering

Masafumi MAEDA, Professor

Thermodynamics of alloys and compounds for materials
processing / Development of new recovery process for non-
ferrous metals / Refining of metals by electron beam melting

MRS - BIRIE

A —#B B

TR - FEAHBR(CET R
RAVOKZRAVEMH 0wy >y
FREYIIRE )T IL OB

Materials Production and Recycling Engineering
Kazuki MORITA, Professor

Physical chemistry on refining of metals and semiconductors

Materials processing with microwave treatment
Physical chemistry and waste management and recycling

HatEEMRT7OER

LI = ¢

BERAEEBAVZEES SIC, AIN OERBRMAE
BERHFET Ty 2 AWTZIEFES ) O KSR
EEERFEOERHER

High Temperature Sustainable Materials Processing
Takeshi YOSHIKAWA, Associate Professor

Rapid solution growth of single crystalline SiC and AIN using
alloy solvent / Silicon refining under the nonequilibrium condition

using solid-liquid coexisting flux / In-situ observation of high
temperature solid-liquid interface

ERERBRS AT L

it R BEHE
TEAEMBIRS T LFFE
FHEBOT VI T O REF
BEMEORAFAE

Metal Resources Recycling System

Takashi NAKAMURA, Visiting Professor
Development of a system for metal resources circulation
Development of recycling processes for non-ferrous metals

Thermodynamics and treatment processes of hazardous
substances

SRR - BRIE
O firh BEHR

FUEBERTOCROHAZNRR T FRFvo%
AWz SO2 AREETE DETTRAM DFF

Extractive Metallurgy and Resource Recovery
Katsunori YAMAGUCHI, Visiting Professor
Thermodynamic study of emerging non-ferrous smelting process
/ New technologies for fixation of smelting SO2 gas and for
converting gypsum by waste organic materials

Rigma iRl

I HF #E @ltrI—-R)
RIBEGEMROIO D FHRET

B FIMEHIEI T 2 IRIB AR DRI
NAFRR=ZRIET BFTRE D F RO
Environmentally Conscious Polymeric Materials
Naoko YOSHIE, Professor (Deputy Director)

Design of environmental materials / Development of
enviromnental concious functions for polymer materials /
Development of novel bio-based polymers

BT SXTER
FH FE BIR

GAVERBEIUIIVEVR - 140 - A=AV ED
HRRE T O REIE, 75770 2% AUV TZH#EEE
Bt S Iv 0 ABRDR

Inorganic Plasma Synthesis

Yoshitaka MITSUDA, Professor

Deposition and process control of diamond film anddiamond like
carbon film (DLC) / Fabrication of functional oxide film coatings
by plasmaprocess

HRERE Y

I E=— R
EHADEEM

FR SRR BRI R DRISE
R 74Ny OB DRF
Mechanical Properties of Solids
Keiichi EDAGAWA, Professor

Plasticity of solids
Development of novel highly-efficient thermoelectric materials
Development of novel photonic materials

BRI

FH Ba TaHE
ERNBCBIBITIAFI—>
ZL T B 1 a2 EIRRRR

Mineral Strategic Security
Kenji SAWADA, Visiting Professor

Supply chain in the resource field
Changing world mining and resource security

BRDHE - V10 ITE

XHE FZ TEHF
BRDBEDTZ D DMPEDRFE
PIEERRAMOEINR(
REEMOYEERCLDBERE

Resources Processing and Recycling Engineering

Shuji OWADA, Visiting Professor

Development of new comminution technology for liberating
compositional elements / Development of high performance

physical separation technology / Energy saving recycling of solid
wastes by applying physical processing technology

HRET S

Bl B FEHER

HRERIIT OB

U0V BEELTBERIIN SO R EEIR

Mineral Process Engineering

Atsushi SHIBAYAMA, Visiting Professor

Development of advanced mineral processing for resources
Metal separation and extraction from solid waste and effluent
for recycling
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By EERRE. RETY
Alfons BUEKENS #i%
(FVUaveIBERAZE. NLF-)

Hazardous Materials Circulation Analysis,
Environmental Engineering

Alfons BUEKENS, Professor

(Free University of Brussels, Belgium)

YERERT 1 IT%
Charles Q. JIA #U%
(hOr bk, hFH¥)

Sustainable Metals and Materials Process Engineering
Charles Q. JIA, Professor
(University of Toronto, Canada)

http://www.chem-eng.utoronto.ca/faculty/jia.html

EAR. KERZOEXTH
Vladimiros G. PAPANGELAKIS  #%
(rOvbKZE B7Y)

Hydrometallurgy, Aqueous Process Engineering
Vladimiros G. Papangelakis, Professor
(University of Toronto, Canada)

http://chem-eng.utoronto.ca/~hydro/

SRR, BEMERE
g # e
(2011 FEBE) (N S—HRIA%. KEH)

Biomaterials, Toxic Materials
Toru OKABE, Former Regents Professor
(Retired, 2011)(Baylor College of Dentistry, USA)

BAFYE. NMFTIRFv, GEERST
£ AE #R

(ERFRZ., BE)

Polymer Physics, Bioplastic, Electro Conducting Polymer

Seung-Soon IM, Professor
(Hanyang University, Korea)

HEEAS

B OKE B
(REAEETRZ. HE)

Vacuum Metallurgy

Yongnian DAI, Professor

(Kumming University of Science and Technology,
China)

KEMBTOLITE, BETL®
Donald R. SADOWAY  #i%
(THFa—tyyIRKAHE XEH)

Advanced Materials Processing,
Electrochemistry

Donald R. SADOWAY, Professor
(Massachusetts Institute of Technology, USA)

http://web.mit.edu/dsadoway/www/index.html

REBESULE. MHEER. IRIF—LRE
Donald W. KIRK %%
(hOr bk, hFH¥)

Interfacial Electrochemistry, Materials and Corrosion,
Energy and the Environment

Donald W. KIRK, Professor

(University of Toronto, Canada)

http:/Awww.chem-eng.utoronto.ca/faculty/kirk.html

BRILZE7O0ERIE. MR7OtRE2
X BE B
(RILxZ, BX)

Electrochemical Processing, Metallurgical Chemistry
Hongmin ZHU, Professor
(Tohoku University, Japan)

JEASH. ZAS
Leandro A. VOISIN A. #i%
(FUKZ, 7))

Non-ferrous Metallurgy, Pyrometallurgy
Leandro A. VOISIN A., Professor
(University of Chile, Chile)

INAARME R
(RIEKZ. =)

Biomass and Biodegradable Materials
Jie REN, Professor
(Tongji University, China)

HEEAS

5 X5 3
(EEREET X, $EH)

Vacuum Metallurgy

Wenhui MA, Professor

(Kumming University of Science and Technology,
China)



R, EfRE
I XE #i%
(ERMEMAAFES . PEH)

Material Physics, Solid-state Physics

Tianmin WANG, Professor

(School of Science , Beijing University of Aeronautics &
Astronautics, China)

FIEME T Oty > — T O TITIVERE -
TV — BERERIT1UIL
¥ R

(FEakE, FE)

Advanced Materials Processing-including Eco-materials
R&D, Nonferrous Metal Resource Recycling

Xueyi GUO, Professor
(Zhongnan University, China)

YEBEIRRA. MO TH
Steve COCKCROFT #i%
(FUF1v2a30YET7KE, hFY)

Materials Transport Phenomena, Materials Processing
Engineering

Steve COCKROFT, Professor

(The University of British Columbia, Canada)

http://www.mtrl.ubc.ca/department/faculty-staff/
cockcroft.php

BRMEDESLE I
Georges ). KIPOUROS #ii%
(HZRAF27VKE, HFH)

Electrochemical Engineering of Molten Salt
Georges J. KIPOUROS, Professor
(University of Saskatchewan, Canada)

BRIt
Geir M. HAARBERG  #i%
(VI —IRBARZEAE. /ILo1—)

Electrochemistry

Geir M. HAARBERG, Professor

(Norwegian University of Science and Technology,
Norway)

http://www.ntnu.no/employees/haarberg

YR7AF7 )itk - 702 TH, BAE
Antoine ALLANORE Bh#u%

(YUY Fa—ty Y IRKE, XKEH)

Sustainable materials extraction and processing,
Electrometallurgy

Antoine ALLANORE, Assistant Professor
(Massachusetts Institute of Technology, USA)

http://allanore.mit.edu

-E

AR, FBEHBEMTOES LY
wOEE B
(PRKZE. HE)

Non-ferrous Metallurgy, Advanced Non-ferrous
Materials Processing

Chuanfu ZHANG, Professor

(Central South University, China)

FHEREE. FHRERITIUIL
Adam C. POWELL, IV &+
(INFINIUM #t, ¥E)

Non-ferrous Metals Primary Production and Recycling
Adam C. POWELL, IV, Dr.
(INFINIUM, Inc., USA)

ERBHRIOLZAOTIIO0ET VY
Du SICHEN #i%

(EALTIHKE 2T-7V)
Micromodeling in Metallurgical Process

Du SICHEN Professor
(Royal Institute of Technology, Sweden)

Johan NELL {&+
(X¥Fvo. BT77V%)
Hydrometallurgy

Johan NELL, Dr.
(Mintek, South Africa)

HLEME. R, RERENEME
T THZ g
(AERITEXFMEER. FE)

Rare-earth Materials, Metal Forming, Environment
Conscious Material

Zuoren NIE, Professor

(Beijing Polytechnic University, China)
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Earthquake Engineering

Yoshiaki NAKANO, Professor

Seismic risk assessment of urban cities
Field investigations of earthquake-damaged areas

HH - RIBEETIY

TH E ZERER

STEACEXIRICLBMEL - TOEREFE/ LCAFEREAO R
BBLUERTOTRICH T BREAIE

Modeling for Materials and Environment

Itaru YASUI, Professor Emeritus

Modeling for materials and process by means of computational chemistry
Environmental evaluation of industrial products and waste process by LCA

SRR

Bl 28 #E (TFERMRBTTITIILIZER)
TIIVOERGHE. ERERGHK. ERMHTEPEEDN
SRR - AR

High Performance Composites

Yutaka KAGAWA, Professor

(Department of Materials Engineering, School of Engineering)

Evaluation and analysis of mechanical behavior in ceramic and metal matrix
composites, Interface/interphase mechanics of dissimilar materials

M RHE

B E 2ERR (RRENAFESHEMRtYY-)
IRIVE—EIES 2T LD - 385t - TR
RIEREBEICH DD B R VHE L ERFE

Sustainable Materials Chemistry

Tadashi WATANABE, Professor Emeritus

(Research Center for Math and Science Education, Tokyo University of Science)

Analysis, design, and development of energy-conversion systems
Risk evaluation and public awareness promotion of environmental issues
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Energy Process Engineering

Atsushi TSUTSUMI, Project Professor
(Collaborative Research Center for Energy Engineering)

Exergy recuperative energy conversion technology
A novel fuel cell/battery (FCB) system for energy sparkling
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Chemical Recognition Materials

Masaru MIYAYAMA, Professor

(Research Center for Advanced Science and Technology)

Development of bismuth layer-structured ferro-electrics for memory devices / Design of
intergrowth-structured oxides consisted of layers with different electrical properties
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Functional Organic Materials Chemistry
Koji ARAKI, Professor Emeritus

Functional design and dabrication of supramolecular materials
Design and synthesis of functional organic luminescent materials
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Micro and Nano Materials Analytical Chemistry
Masanori OWARI, Professor

Development of advanced micro-beam analytical instruments
Three-dimensional analysis of microstructure devices
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Management of Project

Tomonari YASHIRO, Professor

(Vice President, the University of Tokyo)

Business model development for industrial ecology in construction related
activities / Sustainable construction
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Mineral Resources Economics

Tsuyoshi ADACHI, Professor (The International Center for Research
and Education on Mineral and Energy Resources, Akita University)

Economic analisys and system modeling for mineral resources / Evaluation of mine
development investment using real option analysis / LCA of resources development

IaTHAVE

WA B— &EHE (@EFY)—BARYNTI—ILERER)
IOARTITIRTATHA VLT EZIAU N (LCA) DIAR
IOTHAUPRERBEY X IETILOMR

Ecodesign

Ryoichi YAMAMOTO, Professor Emeritus

(Honorary Chair, International Green Purchasing Network)

Development of environmentally conscious materials and LCA (Life Cycle
Assessment) / Ecodesign and product - service system
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Thermal Energy Engineering

Naoki SHIKAZONO, Professor

(Collaborative Research Center for Energy Engineering)

Research on Solid Oxide Fuel Cell
Research on Steam Engine and Refrigeration Cycle

BRUIEEIRNF—THBTH

Bl BE SERE (TRILF-I¥EEMRtE5—)
BB IR B DA E
IRIVF—FHT /N ZDFRE L

Electrochemical Energy Conversion

Harumi YOKOKAWA, Project Professor

(Collaborative Research Center for Energy Engineering)
Durability of Solid Oxide Fuel Cells

Energy-Related Materials Compatibility
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Multi-scale Solid Mechanics
Nobuhiro YOSHIKAWA, Professor

Full-multi-scale fracture model
Structural optimum design
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Design Engineering

Shunji YAMANAKA, Professor

Development of leading prototype to socialize emerging technologies
Research of manufacturing technology to sustain prominent design
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Environmental and Chemical Engineering

Akiyoshi SAKODA, Professor

Creation of biomass refinery for sustainable society
Biomass conversion processes for chemical feedstocks and fuels
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Biomaterial Engineering

Kenichi HATANAKA, Professor

Production of oligosaccharides by using cells / Development of apparatus for
removal of pathogenic minute particles from the blood
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Optoelectronic Functional Thin Films

Hiroshi FUJIOKA, Professor

Universal heteroepitaxial growth
Development of high quality group IIl nitrides
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Organs and Biosystems Engineering
Yasuyuki SAKAI, Professor

New methodologies for bottom-up tissue engineering / Development of new
cell-array devices/systems liver and liver tissue engineering
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Functional Metal Complexes Chemistry

Kazuyuki ISHII, Professor

Development of novel organic-inorganic hybrid materials based on metal
oxides / Photofunctional metal complexes
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Environmental Catalyses and Materials Science
Masaru OGURA, Associate Professor

System integration & multi-functionalization
Selective catalyses in a confined space
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Local Energy Chemical Engineering

Kazuhiro MOCHIDZUKI, Project Associate Professor

Production of biobased industrial raw materials by physicochemical material
conversion technologies / Establishment of biomass refinery processes
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Environmental Management Engineering

Yasunari MATSUNO, Associate Professor

(Department of Materials Engineering, School of Engineering)

Interface design and microfluidic device / Life Cycle Assessment
Ecodesign for Information Technology
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Amorphous Materials Design

Hiroyuki INOUE, Professor

Reactions of H radical on amorphous surface / Valence-states control of transition
metal ions in glass / Atomic arrangement around rare earth ions in glass
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Synthetic Organic Chemistry

Kazuaki KUDO, Professor

Development of solid-supported peptide catalysts that work in aqueous media
/ Synthesis and evaluation of functional, alternating copolyimides
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Advanced Electrochemical Devices

Tetsu TATSUMA, Professor

Energy conversion materials and devices including photocatalysts and photovoltaic cells
/ Biosensing systems for medical, food, and environmental applications
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Molecular Integrated System Engineering
Hirohiko HOUJOU, Associate Professor

Development of functional metallopolymers by molecular integration
Material development using dynamic covalent bond and complexation
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Micro Analytical System

Akihide HIBARA, Associate Professor
(Tokyo Institute of Technology)

Interface design and microfluidic device
Analysis of fluid interface and imaging method
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Nano-Materials Design

Teruyasu MIZOGUCHI, Associate Professor

Materials design by theoretical calculation and nano-analysis / Developments of
theoretical calculation methods for core-loss spectroscopy / Chemical bonding
analysis by electron energy loss near edge structures
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Nanostructure Materials Science
Yuki TOKUMOTO, Lecturer

Mechanical properties of crystalline materials
Analysis and control of structure-property relationship for lattice defects
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Access to the Center
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(; ’ THE UNIVERSITY OF TOKYO

Address RRKZEERMARIRT T ATAF 7 MHREEHRE 57—
T 153-8505 FRANHEX 55 4-6-1
HEES : Fw-201
Tel : 03-5452-6740 Fax: 03-5452-6741

Institute of Industrial Science, the University of Tokyo (IS UTokyo)
International Research Center for Sustainable Materials

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

Room Number : Fw-201

Tel : +81-3-5452-6740 Fax: +81-3-5452-6741

http://susmat.iis.u-tokyo.ac.jp/
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