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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.
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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 :
HIFHIESE 2052, A 52 B AAdR. KRS — S 880, Ly & 880
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

HIC—LBEIC LD AT Ty T )y O
Recycling of scrap silicon using electron beam
melting
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Reaction analysis of material production processes
by high-temperature mass spectrometry
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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 :
BEHERR B EEIR. Z6E R WPE (RREREED. 701l it GRS S8R
Visiting Prof. K. Sawada, Prof. T. Adachi (Akita Univ.) , Prof. T. Nishiyama (Kyoto Univ.)

Metal prices trends from 2000

Option pricing method for multistage investment of
resources development
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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 new photonic materials

Main members :
EL T B, RlEE— 8%
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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Self-Healing Polymer based on Reversible Bond
Formation

IRERBEEA « IR MROBMFERE, RETAMZEZ RIS AN A REGE T LR T DR
F2TO, MERRGHORELZ1T. Fle. BREMEIORAEMRLPUTA7VEiRE DS
HEEL ., RIEIERIISZ XA 57 0 AR ORFICEED S,

@ EEA AR DT 1t A S & M RER T

@ iER DT DI R IG Rt L

@ [ L A B LB R AR DB FE

@ K EILEREA RO i b

O L 7 AZ)VIx EDAEIRDY VA7)V « HlE DL

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 :
B i Auf. DB Bz, ARFH R Bz, )1 AERUR. SRl BUER B
Prof. T. H. Okabe, Prof. Y. Mitsuda, Prof. K. Morita, Assoc. Prof. T. Yoshikawa, Visiting Prof. A. Shibayama

Image of solidification refining process for solar
grade Si using Si-Al solvent
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[1S-IRCSM Mini-Symposium
Biobased Polymer Materials for a Sustainable Society
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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,
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.
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Opening of the Branch Office of Institute of Industrial Science,
the University of Tokyo, at the University of Toronto
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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, IIS/
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 IIS/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 IIS/UT during their visits.
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COSM-UT2-GMSI Workshop
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Workshops of the cooperative research unit, the “Consortium on Sustainable
Materials (COSM),” have been held since 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 activities including attending a major league
baseball game, 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 young students.
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Opening of the Branch Office of the Institute of Industrial Science,
the University of Tokyo, at Kunming University of Science and Technology

2008 4 2 AT, HEURZALEFERMN TS & rp [ BB TOR2E 0 [ CH R B
DFEMNRZDEN, [E S5 H 19 HICRIAE TR HEZHGE A RIS K AW
DEMNFRENT, BIE, DS “Consortium on Energy Materials™ (I§F7
COEM) Mg 2R EBL TITbNTWV5, Thud. fARH—BdE (Rtra—
B CHED) DRI TS RBFICEE LT 2006 41, Wenhui Ma B(d%&
KR MV 3 OREEEAROFF 2 R LIc b D TH S, HEBIUTH
SRR IS HRFFUAAEDN TR, FREHBIREORTEICIEHE NS,

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 (former 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.
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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.
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Sustainable Iron- and Steelmaking Processes: SANO Symposium
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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.
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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,
Managing Director and Executive Vice President of the University of Tokyo, and
Prof. Toru H. Okabe (former Deputy Director of IRCMS), 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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The 8th Workshop on Reactive Metal Processing (RMW8)
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The 8th Workshop on Reactive Metal Processing (RMW8) was held from March
8 to 9, 2013, at the Massachusetts Institute of Technology (MIT), Cambridge,
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. For RMWS8, Prof. Toshiyuki Nohira of Kyoto University was also
among the joint organizers, and there were seventy-five attendees from various
countries such as the USA, Canada, Norway, China, and Japan.

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 rare metal processing.
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[IS-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. Tomoya Yashiro, former Director of IIS, Prof. Masafumi
Maeda, 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 IRCM, on various problems of

resource recycling and its future prospects.
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Chile-Japan Joint Workshop for Non-ferrous Mining and Smelting
(Satellite Conference of UTokyo Forum 2013 @Santiago, Chile)
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The Chile-Japan Joint Workshop for Non-ferrous Mining and Smelting was held
on November 6, 2013, in Santiago, Chile. This workshop is part of UTokyo Forum
2013, which is a biennial event to promote the academic and student exchange
programs and to introduce the latest research activities of the University of Tokyo
(UTokyo). In 2013, the UTokyo Forum was held in Chile and Brazil; it included a
number of events, such as study fairs, symposia, and sessions in various fields.
This workshop, co-organized by the Endowed Research Unit for Non-ferrous Metal
Recovery Engineering (JX Metals Endowed Unit), provided an 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 Prof. Masafumi Maeda (Executive
Vice President, The University of Tokyo) and his Excellency Hidenori Murakami
(Ambassador Extraordinary and Plenipotentiary, Embassy of Japan in Chile), eight
lectures were provided by speakers of the University of Tokyo, the University of
Chile, the JX Nippon Mining & Metals Corporation, the Sumitomo Metal Mining
Co., Ltd., and the Japan Oil, Gas and Metals National Corporation (JOGMEC).

About eighty attendees from two countries broadened exchanges beyond the
boundaries of industry, academia, and government, and discussed the future

direction of development in industrial technologies and related academic pursuits.
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Rl « SRV VRIYVL (ERBYVR)
BEERORE « VA7 ILEITDRATHR

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

2014 9 1 H 10 H. BULKAAEFERARMIZENC T, B/EOBEH - VY1 7)UEdl
DiHR (EEBES R DI N, ASEEEZIICHE LIZEESEI, RN
AT AICHEDIERBEMEIE LT, EFEETEIRENEEDDDHZ, D
FOBMRMD T, AL VRO LI ESEOFH OB, « VY1 7)) VEHIC R Y
Tlzatimst LTRE SNz,

ECRZZAERANIZET  JES B ETRIGER T35 M 7a M X @EEF o=y
). BEURSEAFERMWIZEHT AT A F 7 IVAREEg > 2 —, L RERHIE
TR L7 AUVIIRBIC KB BRI VRO LE LTSNz,
TURVYLTIE, JX HIEHASEHAS 2 CHEERNS 2 . (LOME6E
(FRATAF IV R EREZ 2 > 2 — &8 BEIR) ZIECHRKZBIXUWZEINS 6
EOBBEOWB « VYA 7)VHEANCBIT 2558 E 12 fFORAZ—REM TabN
Too JERSBELEMYE, EOBELEREATOICSIIZE 200 R EICBA, B
Lizotes BRBORHDOVYA 7 INVEIANDEXERDEDBLDEEMIDN N AT,

“Frontier of Smelting and Recycling Technology of Precious Metals (KIKINZOKU
Symposium)” was held on January 10, 2014, at the Institute of Industrial Science,
the University of Tokyo. There is an increasing demand for precious metals such
as platinum group metals as essential non-ferrous materials for ecologically and
environmentally sound products. Hence, this symposium was launched with an aim of
focusing on the latest technology in the smelting and recycling of precious metals.
The KIKINZOKU Symposium was a joint symposium 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.)

Two presentations were delivered by industrial companies, including JX Nippon Oil &
Energy Corporation. Another six presentations were delivered by research institutes
and university professors, including Prof. Katsunori Yamaguchi from IRSCMT. Twelve
posters were also presented. Over 200 participants from companies related to non-
ferrous and precious metals attended the symposium, and the industry showed strong

interest in the symposium.

YRATAFTEVTAIVRITL

Sustainability Symposium “Sustainable Materials, Processes &
Technologies”

20117 H7 =8 HICA—AIIUT « Za—Y I AT x2—)LA K% (UNSW) I
T, [FKMEWIZEt > Z— (SMaRT: Centre for Sustainable Materials, Processes &
Technologies) & Atz > 2 —DHAEIC XD, Sustainability Symposium “Sustainable
Materials, Processes & Technologies” Mt E NIz, A—ATUT « AV z—TF
Ve R AVR, EE HADSE 50 AL ERSIIL, Aty 2—h 5 E
NHEHEN R EZGDETIHDBIMNUT, 2 HIBOMEZ T, ittt ofiSn
SOEPFHER BB T O A, Zh2IoH Uz FEREYILEICEE 3 5 78 K0 Th
N, WERGHmNLDENT,

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.
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Promotion of global cooperative research on active metal processing as the JSPS/Core-to-Core Program

Core Members
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KE - XU F1—t vV IRKE (MIT) 1FH 2005-2006 FE
MIT, USA, etc. /2005-2006

ME2EYRATAFHIIVT AV ERRE) FE

"2nd International Conference on Sustainable Design’
Iz 2007 &£ 12 B

Gifu, Japan / December 2007

MES5ET7IT4TAZIVI—9> 37 (RMWS)) R
"The 5th Workshop on Reactive Metal Processing (RMWS5)’
KE -7 ML 201052 B

Seattle, USA /" February 2010

M4 - ERER7—V2av7) FE
‘Materials and Resource Recycling Workshop’
B, 2009 F 1 8

[IS/UT, Japan /" January 2009

BRI TITATARIVI—U23v T (RMW6)] B
"The 6th Workshop on Reactive Metal Processing (RMW6)’
KE-MIT, 2011 F3 8

MIT, USA /" March 2011

&R ZMBECV2— T 22 FEER - FVMEHEPEEHRE) HiE
'MMIJ Summer School 2010’ (Cosponsor)

BR/2010E 84

Tokyo, Japan / August 2010

E7EVT7IT4ATARIVT—02 3T (RMW7)) B
"The 7th Workshop on Reactive Metal Processing (RMW?7)’
KE - MIT, 2012 F3 B

MIT, USA ./ March 2012

HRER - MR 70X IE

mEER @ B (E2—R)

T RS RA D E R EIIN T 1 Z DRFE

FH DORET TR A DB

L7 AZ)V RS i R 2R IUGE DA 7

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

it RRERLS

BIHEY g (E=f-g%ER)
BEOVTA T OV BT B E BB I OB O
N5/ R OEI - 5 - FEEIC B 2HHT TR
DRFE/ 2V OVYA 7T S T5%

Recycling and Processing of Critical Materials
Masafumi MAEDA, Professor (Managing Director,
Executive Vice President, the University of Tokyo)
Thermodynamics of alloys and oxides for recovery process

of metals / Development of new process for precious metals
recovery, separation and refining / Recycling of silicon

MRIESE - BRI

HRE—H BuR

B - PHEARRERIC RIS R L
ARV T a2y

FERMLIRE )Y 1 2L DY

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

FRtmEMR TOtX

T 2 EER

BRIAE I B  SIC O idiBiliiE

BT T Ty 7 R %2 O TIE P ) I R iR

LR ORISR DRIANRT]

High Temperature Sustainable Materials Processing
Takeshi YOSHIKAWA, Associate Professor

Rapid solution growth of single crystalline silicon carbide
using alloy solvent / Silicon refining under the non-
equilibrium condition using solid-liquid coexisting flux /
Surface tension of multi-component alloy

ERERBERVAT L

PR R REHER

BB AT LB
JERBIBOVY A7)V T B XBAFE

BEUAORS AL

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  BRIZF
sy REHR

e BB T R DBI IR BT T AT D%
FAW Tz SO2 HAEAE DI TTHRARDBFE

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

RIESD FMEZE

THIEF #E Etv2—FR)

B EAPRIDT2DD 5y 7RG

17 TR B 9 BB MERE DB 7¢

INA KR A2 IFHLE S DB TATRL OB 7
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 OAE

JHFE  Big

RAVEYRBEBICEAYVEVR « TA47 « I—RURD
HeRE e T e R, TSR~ T 0t A% T RERE
(L5207 AR K

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

Bt ReES

RINE— #Hg

[ RDYEE

YRTAFT IR ORE

WL + b= ZWIE OBHFE

Mechanical Properties of Sustainable Materials
Keiichi EDAGAWA, Professor

Plasticity of solids
Strength of sustainable materials
Development of new photonic materials

BREERF

EHER TEHER
RN BII 5 T I Fo—
23 B L VR

Mineral Strategic Security
Kenji SAWADA, Visiting Professor

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

ERDEE - VT UIVIE

KIBEFZ BEHE

BRI HED T ORIE DB FE

PHSER RO @R L

BEFEIOEEERIC &% FEATRE

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

ERNETH

ESTIN G 4 SE ¢
FHRERIL O F (L

VYA 7V BIE LT BRI O RIRIENIL

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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EIEMERRNE, BEIY
Alfons BUEKENS ~ #k#%
FGVavEIVEHAFE. NLF—)
Hazardous Materials Circulation Analysis,
Environmental Engineering

Alfons BUEKENS, Professor
(Free University of Brussels, Belgium)

WMERERT 1 IE
Charles Q.JIA #i%
(FOYbhKZE, HF42)

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

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

BIUAR. KAKRTOLATE
Vladimiros G. PAPANGELAKIS %1%
(FOVbKRZE, HF4)

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

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

IR, BB
R W SERE
(2011 FBH) (NA5—HRAS, KED)

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

BATYER. I\ AFTSAF v, GENRDT
£ #E #%
(ERKE. BE)
Polymer Physics, Bioplastic, Electro Conducting Polymer

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

HITA

W OkE B
(EREIXE. HE)

Vacuum Metallurgy

Yongnian DAI, Professor

(Kumming University of Science and Technology,
China)

REMH ORI, ERILFE
Donald R. SADOWAY  ##%
RYFi—EvVIRKE. KE)
Advanced Materials Processing,
Electrochemistry

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

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

REBRIFE. MRLER. TXIVF—LRE
Donald W. KIRK ~ #i%
(FOYhKE, HF42)

Interfacial Electrochemistry, Materials and Corrosion,
Energy and the Environment

Donald W. KIRK, Professor

(University of Toronto, Canada)

http://www.chem-eng.utoronto.ca/faculty/kirkhtml

BRILETOCATE MR7OEXE
K BR B
(RALKXZE. BF)

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

JEHOASS. A
Leandro A. VOISIN A. %%
(FUKZE, F))

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

INAAR AR EDRREMR
£ R B

(BFEKRE. HFE)

Biomass and Biodegradable Materials

Jie REN, Professor
(Tongji University, China)

BEZEAS

5 X& #iR
(EREIXE. HE)

Vacuum Metallurgy

Wenhui MA, Professor

(Kumming University of Science and Technology,
China)

MR, EfAYE
T XE 3%
(ERMZEMARAFESR . PE)

Material Physics, Solid-state Physics

Tianmin WANG, Professor

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

TR T Oy — IO TUT VISR
THAY— ERERERIT 11V

;B PR R

(PEXE. HE)

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

Xueyi GUO, Professor
(Zhongnan University, China)

MBEBEIRRHR. MO TE
Steve COCKROFT %%
(FVFy2a0VET7KE. HFH45)

Materials Transport Phenomena, Materials Processing
Engineering

Steve COCKROFT, Professor

(The University of British Columbia, Canada)

~ http://www.mmat.ubc.ca/people/faculty/cockcrofthtm

AREDESILF TS
Georges J. KIPOUROS  ##%
BRAFLTVKRE, HF4H)

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

BRI
Geir M. HAARBERG  #3%
VIboz—ITHBEARFEXRE. /Iboz—)

Electrochemistry

Geir M. HAARBERG, Professor

(Norwegian University of Science and Technology,
Norway)

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

YATAFT AR - TOCR TR BAS
Antoine ALLANORE  Bh#ii%
(RYFa—tyYIRKE. KEH)

Sustainable materials extraction and processing,
Electrometallurgy

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

http://allanore.mit.edu

AR, RN T O T
ik OEE BuR
(PEAE. HE)

Non-ferrous Metallurgy, Advanced Non-ferrous
Materials Processing

Chuanfu ZHANG, Professor

(Central South University, China)

IS RBEE. IEREBUY AUV
Adam C. POWELL, IV &%+
(INFINIUM #t. KE)

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

SRERIOCADRIIOET )Y
Du SICHEN #ii%
(EALIRKFE. RT—FY)

Micromodeling in Metallurgical Process
Du SICHEN Professor
(Royal Institute of Technology, Sweden)

TETUEER
Johan NELL &+
EVFvo. @77VhH)

Hydrometallurgy
Johan NELL, Dr.
(Mintek, South Africa)

HITEME. B, REATEME
g THZ #E
(ALRIERFHRER. PE)

Rare-earth Materials, Metal Forming, Environment
Conscious Material

Zuoren NIE, Professor

(Beijing Polytechnic University, China)
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MELF

RERIE IR (EERMZER PR

T OHE BRI B 9 B RIFE

HiEEIC KD U I Y O i

Earthquake Engineering

Yoshiaki NAKANO, Professor

(Director General, Institute of Industrial Science)

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

MR- REETY

TH E REHE (D NRFHERMEREE - BER)
FIRALERIC R DMK - T ARG R LCA Fikz V735,
BIUFERT T2 A B EREIRHE

Modeling for Materials and Environment

Itaru YASUI, Professor Emeritus

(President, National Institute of Technology and Evaluation)

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

ISR

Bl 8 R CEnBFRMmEL>2-)

LTIV TG AR, SEAE AR, SR, T
PR - AT

High Performance Composites

Yutaka KAGAWA, Professor

(Research Center for Advanced Science and Technology)

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

FiiER e s

D IE RERR GRRERAFEHHEMELVZ—)
TV AT INDfRNT « Fat - TSR
BRI IO B AT NG WS

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

bR RE AL

Bl B BB CERRERmmEtL> 42 -)

ARV —ZTHACAS AEIREERA TR IROBFE

PR ARG Y OREET

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

BB E

WAREZ HR

TR OREERE T DRERER R
BEREMEA RO RLORGG T & B K
Functional Organic Materials Chemistry
Koji ARAKI, Professor

Functional design and dabrication of supramolecular materials
Design and synthesis of functional organic luminescent materials

A7 - F/HRDIE

ERER #F

LA 70— LN O
WHIRSEM R D =TT

Micro and Nano Materials Analytical Chemistry
Masanori OWARI, Professor

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

TOVIUh c RRIAVE

FHEd BE

HBRHICBIAHEETOOY — « EYVXAETIVOMF
YATF TN « AVANT 723 558
Management of Project

Tomonari YASHIRO, Professor

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

BERREY

RiE H BE GEKXE - EEERFHEMELVZ—)
HREMTHGOTAINE RIS AT LET VY VT NAT a5y
i X B BT DM, FEIFRFHFED T A T I A7V T ZAA N
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

IaATHIU%E

ILAR— ZEHE EY)-VEAN -2k 2ERECAACERAR4R)
TARTUTNRTATIA VIV TZAR L b (LCA) DS

TIITHA DB Y X AET IV OW

Ecodesign

Ryoichi YAMAMOTO, Professor Emeritus

(Chair, International Gree Purchasing Network, Chair, Japan Green-Business Federation)

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

IXIF-TOLRIH

B OWE B (IxIVF-IFEEHAR L2 -)
TRV F—EAR T 3L —ZE

e e VA A 2 Rl | Yo Y
Energy Process Engineering

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

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

{eE L #Eit (FCB) ODBAE

RIVF R —IVEWEHZ
HEE Hug

TIWVRIVF R — VM RIBHEE TV
FOERERR T

Multi-scale Solid Mechanics
Nobuhiro YOSHIKAWA, Professor

Full-multi-scale fracture model
Structural optimum design

THAY - IVIZTIVY

g B

Selii iz kb 22 b T 2D SN T T A T DT
BENICT VA > e 2 5 BEERIR OB

Design Engineering

Shunji YAMANAKA, Professor

Development of leading prototype to socialize emerging technologies
Research of manufacturing technology to sustain prominent design

RIE-LFIF

BHESE iR

FHEEATRERE R TNA A R T 74 FU— DK
ISAARAMSOILAERE - R T T X
Environmental and Chemical Engineering
Akiyoshi SAKODA, Professor

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

INARTVTIVIZE

JARR— %

Mz F T RESHAE R

DR AR FBREZEE DB FE
Biomaterial Engineering

Kenichi HATANAKA, Professor

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

B ¥ BuR

=N - TERF T UEERAT OB
HEFOLHE T GaN ftidh, AR InGa fsho @& e L
Optoelectronic Functional Thin Films

Hiroshi FUJIOKA, Professor

Universal heteroepitaxial growth
Development of high quality group III nitrides

figigs - £HV AT LIF

BEHRT B

KLy T IR RSSO T2 sb 0 F7 i
HITZHIBT LA TISA R« S RT LNDBHFE
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

i Eks e

aH fz BE

VATV BIER e FIW TR % — IR HE SRR OB
JeHeE SRS RO R

Functional Metal Complexes Chemistry

Kazuyuki ISHII, Professor

Development of novel organic-inorganic hybrid materials based on metal
oxides / Photofunctional metal complexes

RIGANE - MERSE

hE B OERR
VATILAYTIL—vay B A

F/ BRAE ZE R C ORI T 25

Environmental Catalyses and Materials Science
Masaru OGURA, Associate Professor

System integration & multi-functionalization
Selective catalyses in a confined space

T RIVF—LFZTF

ZAME FHEARE

VIR A B R 2 R LT A A A 50 TEFR RO
FES I AR AT 7AF V=T T ADO R

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

BEXIAVINIE

NERED EHE (TERARRTTU7IVIFER)
TUTNT A=K « AR IT IV TAVT TG THATINT 2 A
AV b/ ERGBIE RSO T a7 YA

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

JERBERIERET

HEEz BE
JEEEMBRENCB I 2TV HIVRIE /I AR OBRREA A D
iS55 AR OT TREA A JE PR ORI

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

WD FEM

TE—fk #Hug

IRV CHEAE S B EFEERF T - RAS iR O B F¢
HREME RS HILE SR A IRO SR E YR
Synthetic Organic Chemistry

Kazuaki KUDO, Professor

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

BIREEERILET N MR

iR W OB

Jefi, YERHED T IOVF LWL « 731 ROBAFE
PERE - B - BERIE R ANA A 2 T VAT LOBFE
Advanced Electrochemical Devices

Tetsu TATSUMA, Professor

Energy conversion materials and devices including photocatalysts and photovoltaic
cells / Biosensing systems for medical, food, and environmental applications

DFER/AETY

EEE R

S TFHERIAREERIC LD BAEME S RIE RV < — DB FE
B AR LB R LT RIS
Molecular Integrated System Engineering
Hirohiko HOUJOU, Associate Professor

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

RAYVODIRNVRAT L

KFEF #EHR
SR AR T

ARSI &R

Micro Analytical System

Akihide HIBARA, Associate Professor

Interface design and microfluidic device
Analysis of fluid interface and imaging method

T/ BT TFE

BORER ERER

TR LT/ R RS UTcd/ IEEGT WA A X7 BV D5
—JFEHERIEORIFE /BT VRIS GEO MRS H
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

F/EEREE

EAEHR RN

R R O BRI R LRI

KR BAOREE « PEATAm & il
Nanostructure Materials Science
TOKUMOTO Yuki, Lecturer

Mechanical properties of crystalline materials
Analysis and control of structure-property relationship for lattice defects
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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/



