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In order to enable the transition to a “sustainable society,” there has been a pressing need to establish a “recycling-oriented society” and,
additionally, to make efforts toward a low-carbon society. In a recycling-oriented society, the consumption of natural resources and the
environmental load are reduced through the recycling of materials and resources. To realize this transition, it is imperative for us to repress
resource consumption and reduce the environmental load at the global level. Hence, environmental problems derived from resource restriction
and waste disposal should be tackled not only by Japan but on a global scale. In particular, concerns such as environmental contamination
caused by inappropriate waste disposal have been pointed out recently in East Asian countries, in light of the rapid increase in the trade volume
of recyclable resources geared toward recycling, in addition to the growing waste generation. With the economic growth expected in the
developing nations, there is an urgent need to build a recycle-oriented society with the purpose of optimal material circulation from a global
perspective. Further, the Science Council of Japan has, in its “Problems our country needs to address regarding the acquisition of mineral
resources and comprehensive countermeasures” (July 24, 2008), suggested some necessary requirements to enable our country to achieve
sustainable development, the tasks to be undertaken urgently to enhance global stability, and the restructuring of research and education to
tackle the resource issue in the future.

As part of the ongoing efforts toward a sustainable society, International Research Center for Sustainable Materials was established in April
2004 with the aim of solving various problems such as those encountered in the design, production, and usage of materials and the processing
of those are beyond their useful lifespan. Materials in a sustainable society refer to those that are manufactured at a reasonable cost to enable
sufficient performance and to ensure economic processing after they are past their useful lifespan. Focusing on the development of materials
and the process of environmental-load reduction in their efforts to establish a low-carbon society as well as a system to address the approaching
resource-depletion problem, the Center has been carrying out a number of research activities through 12 of its core members: these individuals
are involved in tasks such as inspecting the recycling process of industrially important materials and their by-products, identifying a boundary
condition for the design and production of materials and a disposal system, and developing new materials with extra-long life . The Center is
also engaged in identifying 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, it emphasizes that optimal resource utilization strategies and the establishment of a
production/recycling process are issues to be tackled even beyond its period of activity. In addition, it is trying to promote collaborative studies at
home as well as well abroad. In particular, the Center has established academic exchange at the international level and collaborative research
with cooperating researchers abroad, by setting up branch offices at the Institute of Industrial Science, University of Toronto, Ho Chi Minh City
University of Technology, and Kunming University of Science and Technology. We would like to contribute to the realization of a sustainable
society by fully taking advantage of this opportunity that has been given to us.
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Director, Kazuki Morita
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Materials Flow and Recycling Division — Design and Control of Materials Flow —
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International collaboration of research for materials flow is conducted and the best achievable
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process for sustainable society is developed as well as design development of sustainable
materials. Recycling and stabilization of hazardous substances are studied.

. . . . . . . ApbiE T 7 . (ot B =8
@ Sustainable materials design based on international materials flow analysis IR RLEA TIERLL BB Ik RO SEMS
SEM photograph of scorodite by a novel synthesis process
B

@Hazardous or potentially hazardous materials treatment and their flow to end-of-life
@®Recycling of the materials

@ Design of production technology for fundamental materials
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The precipitated sample at 5 minutes confirmed crystals somewhat irregular.
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The resuts also showed that large-sized crystal particles formed at 60 min.
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Main members: 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 Resources Supply and Market —
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Analysis for sustainability of mineral resources supply-demand considering resources and its Metal prices trends from 2000

environmental restriction is significant research topics to achieve sustainable society. In addition, " Pawi‘f
Phase Project

rapid expansion of metal demand especially in the developing countries in several years arise (Investment)# value
concern of future resources supply. Regarding issues related to market, economics and
environment in the resources lifecycle, studies contributing to sustainable resources supply for

Japan and the world are in progress.
@ Deriving economical indicator and price model in metal market
@ Supply-chain and resources issues in mineral industry _

@ Modeling of an extra-long term resources supply-demand

@ Real option analysis for investment of resources development M Execcise Cell B Waiting Cell

@ Deriving environmental impact indicator of mine development ——* Value Transition

Option pricing method for multistage investment of

ERAAFRE  PEEA FAKE. TERFRAMBEXKRE). BUE FREGFBRALEEME)  rosources development

Main members: Visiting Prof. K. Sawada, Prof. T. Adachi (Akita Univ.), Prof. T. Nishiyama (Kyoto Univ.)
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Sustainable Materials Design Division — Design and Control of Material Recycling Process —
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This Division aims at developing 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 the methodology for their
design and utilization also constitutes the research target.

@ Measuring
@ Design of light energy conversion systems modeled on the photosynthetic mechanism i i 'L:"'
@ Design/development of environmentally benign battery materials of high energy density : |
@ Design/development of polymers with reduced environmental burden j L
B <300 pm

@Development of chemical technologies for biomass utilization
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Spectrochemical cell to determine the redox potentials
(electronic energy levels) of electron-transfer components
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Main members: Prof. T. Watanabe, Prof. N. Yoshie, Prof. K. Edagawa
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Sustainable Materials Processing Division — Planning Concept and Strategy for Construction of Sustainable Society —

Environmentally Sound
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combination.
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J Idea changes scrap to
valuable materials

Developing environmentally sound / ultra-long life materials is the main scope.
Both new process technology and estimation methodology are essential for highly

Al
sustainable society, which can be attained by extending the life of materials or by

MG-Si
developing new recycling technology.

i i i i i —— Si-Al Melts
@ Developing ultra-long-life materials and estimation methodology

@ Atomistic optimization for extending materials life Heating Zone

@ Process technology for hazardous chemicals Solidified Si

— Solidified Si
@ Optimization of waste treatment of huge mass structural materials
@ Establishment of recycling technology and system for valuable

materials such as rare metals.
Image of solidification refining process

THELHEE  BE—H L. BMHE KIS, TR LR, KUK EERE for solar grade Si using Si-Al solvent
Main members: Prof. K. Morita, Prof. T. H. Okabe, Assoc. Prof. T. Yoshikawa, Visiting Prof. A. Shibayama
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Global Cooperative Research Activities
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China-Japan Symposium on Strategy of Material Sustainability
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China-Japan Symposium on Strategy of Material Sustainability, organized by Institute of Industrial Science, the University of Tokyo
(IIS/UT), was held as a satellite symposium of the UT forum at Beijing Beihang University (BBU) on 29 April, 2005. About 150 researchers
and students participated and 26 papers (7 by Japanese and 19 by Chinese participants) were presented, which covered many fields
related with materials sustainability. Prof. Shigefumi Nishio, Vice-President of UT, presented ‘Triple50-strategy’ as a 2030-year vision, Prof.
Masafumi Maeda, Director of International Research Center for Sustainable Materials (IRCSM), talked about recycling and waste disposal
in Japan, and Prof. Hiroshi Komiyama, President of UT, stressed that only the structured intelligence can solve the problems such as those
of global environment, north-south difference, rapid population-increase, etc. Finally, the summarizing talks were given by Prof. Ryoichi
Yamamoto, a member of IRCSM, and Prof. Wang Tianmin of BBU.

April 2005 at Beijing
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Opening of the Branch Office of Institute of Industrial Science, the University of Tokyo

in University of Toronto
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A memorial ceremony was held for the opening of a branch office of Institute of Industrial Science, the University of Tokyo (IIS/UT) in
Faculty of Applied Science and Engineering, University of Toronto (FASE/UT) on 7 September, 2006. Accompanying the establishment of
the branch office, IIS/UT and FASE/UT started cooperative researches on sustainable materials as a cooperative research unit named
“Consortinum on Sustainable Materials (COSM)”, which is to continue until 2009. The ceremony was attended by twelve professors
including Prof. Amon, Dean of FASE, and about 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 comprised message
exchange, unveiling, photography, sociable, etc. This branch office serves as a facility promoting cooperative research activities in North

America and it is also to be used for stay by the researchers and staffs of IIS/UT.

September 2006 at Toronto
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Workshops of the cooperative research unit, the “Consortium on Sustainable
Materials (COSM)”, were held at the University of Toronto on June 5-9 , 2007,
and later on August 25-28, 2009, as well as at the University of Tokyo on June
9-13, 2008, and May 31-June 4, 2010. These workshops were organized by
the members of our center and by the Faculty of Applied Science and
Engineering, University of Toronto. Every year, these are jointly held with
workshops for graduate students organized by the departments of material
engineering at the University of Tokyo and University of Toronto (UT?) and are
alternately held in Tokyo and Toronto. Each year, both universities present over
ten lectures. Participants can also enjoy several social programs; previous
programs have included a major league baseball game, an excursion to Niagara
Falls when the workshop was held in Canada, and an excursion to Hakone, etc.,

when it was held in Japan.

August 2009 at Toronto

June 2010 at Tokyo
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Opening of the Branch Office of Institute of Industrial Science, the University of Tokyo in Kunming

University of Science and Technology
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An agreement to conduct collaborative research program between the Institute of Industrial Science, the University of Tokyo (IIS/UT),
and Kunming University of Science and Technology (KUST), P. R. China, was established in February, 2008. The office was opened in
the Department of Vacuum Metallurgy, KUST, on 19 May, 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 1IS, also serving as
a guest professor at KUST since 2006, and Prof. Wenhui Ma of KUST; the main focus of the research was the development of solar-grade
silicon refining technology. The office and laboratories are used conducting the collaborative research, and can serve 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, on September 26-29, 2009. This forum was held as a part of the joint research
program, the “Consortium on Energy Materials (COEM)”, which started after a branch office of the Institute of Industrial Science,
University of Tokyo (lIS/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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September 2009 at Kunming

HE K

THE UNIVERSITY OF TOKYO




BigageEs 7ot X SANOY VRY D L

Sustainable Iron- and Steelmaking Processes : SANO Symposium
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Prof. Nobuo Sano

The International Conference “Sustainable Iron- and

Steelmaking Processes: SANO Symposium” was held on 2 and 3

October, 2008 at Sanjo Conference Hall of the University of

Tokyo. This conference was organized by IRCSM and was

Prof. Masafumi Maeda chaired by Prof. Masafumi Maeda, Director of IIS (as well as
IRCSM) and Prof. Kazuki Morita, Deputy Director of IRCSM in
honor of long-term contribution to the progress of iron- and

steelmaking field by Professor Nobuo Sano, Professor Emeritus
of the University of Tokyo. Twenty-seven invited papers were
given with the aim of establishment of iron- and steelmaking
processes for sustainable society. The topics were in the wide
range from basic physicochemical research to the newest
technology development in the processes, and most of the first

o rank researchers gathered from all over the world. The number of
Prof. Kazuki Morita

participants was 140 including 45 from abroad.

October 2008 at Tokyo
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Sadoway 60 symposium
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Prof. Donald R. Sadoway

The international “Sadoway 60 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
past 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, deputy director of IRCMS, both of
whom have been close to Prof. Sadoway since early times, attended the
symposium. The two-day-long conference consisted of oral presentations and
posters. The presentations covered the 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 people familiar to Prof.
Sadoway. During the celebration party, the complimentary speech was made by
Prof. Maeda. Prof. Okabe, a former postdoctoral associate of the Sadoway

Prof. Donald R. Sadoway and group, acted as the master of ceremonies.
Prof. Masafumi Maeda

£ MERIDIEN

CAMBRIDGE-MIT
Prof. Donald R. Sadoway,
Prof. Georges J. Kipouros and Prof. Toru H. Okabe
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The 6th Workshop on Reactive Metal Processing (RMW6)
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The 6th Workshop on Reactive Metal Processing (RMW®6) was
held on March 4 and 5, 2011, at the California Institute of
Technology (Caltech), Pasadena, USA. The RMW, a workshop on
material processing, is held in collaboration with industries and

universities and has been jointly organized since 2006 by Prof. Toru
H. Okabe, of the University of Tokyo, and Prof. Donald R. Sadoway,
of the Massachusetts Institute of Technology (MIT). Prof. Sossina M. Haile, of Caltech, and Prof. Tetsuya Uda, of Kyoto University,
are also among the joint organizers of the RMW6. Forty-three people from many countries such as USA, Canada, Norway, China,
and Japan, attended this workshop. From IRSCM, 12 people, including core members, foreign cooperative researchers, and
graduate students participated in RMW6. During the two-day workshop, presentations on advanced materials of batteries and
production processing of rare metals were made and active discussions were held by eminent professionals. The RMW plays a

leading role in facilitating international research activities in the field of rare metal processing and recycling.

March 2011 at Pasadena
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[IS-IRCSM Symposium — Problems of resource recycling aiming at 100 years' sustainability

TERBIROFEMBEL10FEDREICAITTI EBLEAELE2—DY
VIRT I LMN2010F1MA29BICHRREHICTHRES W, BREH - B
RKEFFROFMEDO CHRE DK, FBER - filt 2 —KN [RRER
EBRANE] CETHERBEEZTL. KLVTHE—H - B 2 —KN
U —RIBHMEVEETOEHZEHRHALZ, TOR. FEVF—0
AUNERDICERBROEBME L SEORZITOVTMOREEMNT
h. BRGEHBRIT SN

International Research Center for Sustainable Materials (IRCSM) " -

Prof. Tomonari Yashiro
Symposium on resource recycling and sustainable materials was held at
Institute of Industrial Science (l1S), the University of Tokyo on November
29, 2010. After the opening remark by Prof. Tomoya Yashiro, Director of
IIS, Prof. Masafumi Maeda, former Director of IRCSM gave a plenary
lecture on metal resources in Japan, followed by a talk by Prof. Kazuki
Morita, Director of IRCSM, explaining the purpose and activities of IRCSM.

Subsequently, eleven lectures were given, including nine lectures by the

members of IRCM, on various problems of resource circulation and its

future prospect. Prof. Tsuyoshi Adachi Prof. Kazuki Morita

Prof. Shuji Owada Prof. Tadashi Watanabe Prof. Kenji Sawada Prof. Keiichi Edagawa
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Electrochemistry and Thermodynamics on Materials Processing for Sustainable Production:
Masuko Symposium
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The international conference “16th IKETANI Conference 2006: Electrochemistry and Thermodynamics on Materials Processing for
Sustainable Production: Masuko Symposium” was held in the period 12—-16 November, 2006 at the convention hall of 1IS. This conference,
which was supported financially by lketani Science and Technology Foundation, aimed at reviewing materials processing from the
viewpoint of electrochemistry and chemical thermodynamics. This conference was chaired by Prof. Masafumi Maeda, Director of IRCSM
and held in honor of long-term contribution to the progress of this field by Professor Noboru Masuko, a former director of 11IS and Professor
Emeritus of the University of Tokyo. There were 230 participants, 69 oral and 30 poster presentations, including a plenary talk by Prof.
Masuko. The presentations covered many fields such as novel processing, electrochemical processing, corrosion, environmental science,

nanoionics, etc.
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F DD FEE) Other Activities

O B AREMIRES - LIRTFEHLAFEZE(JSPS/Core-to-Core Program)& L T7 & 7 4 7 * 4 )L 7 A+ X (Active Metal Processing)®
MEARZEZT IS/ O—/NILEERAREHE (KB - I F 21—+ v Y IHKRZMIT)ED) (2005-20064 )

® FE2EYRXTAFITILTHA VERRE BE (KRE)(2007F128)

@ FARI) 7 T4 TARINLIT—9 23y F(RMWA)| BEE  (KE - MIT) (20085 38)

@ M#H - BREIRI—V 3 v 7] BfE (RKEH) (2009%1A8)

@ (FE5EUTITATAZINT—Y 3y F(RMWSE) BtE (KE - 2 7RIL) (2010528)

O &R - ZMBEELVI— THREEER - EHEHEPEBRLE] £ (RXR) (201048A8)

@ Promotion of global cooperative research on active metal processing as JSPS/Core-to-Core Program (MIT, USA, etc.) (2005-2006)

@’'2nd International Conference on Sustainable Design’ (Gifu, Japan) (December 2007)

@ 'The 4th Workshop on Reactive Metal Processing (RMW4)' (MIT, USA) (March 2008)

@ 'Materials and Resource Recycling Workshop’ (1IS/UT, Japan) (January 2009)

@ 'The 5th Workshop on Reactive Metal Processing (RMW5)' (Seattle, USA) (February 2010)

@'MMIJ Summer School 2010' (Cosponsor) (Tokyo, Japan) (August 2010)




a7 A >/\— Core Members

HHELE - RIS
Materials Production and Recycling Engineering

#E —# B (EV5—FK)

Kazuki MORITA, Professor (Director)

OLE - FEARBHICET 2MELF

O AV HREAVHE IO LY

OFEFEMUWIEL YY1 L OYELE

@Physical chemistry on refining of metals and semiconductors
@ Materials processing with microwave treatment

@Physical chemistry and waste management and recycling

BRER- M ToLRTE

Resource Recovery and Materials Process Engineering

mE # B8 Eler4—K)

Toru H. OKABE, Professor (Deputy Director)

O= fHhnflfEMRRM OB HEER 7 0t 2DORASE

OF 5 L ORIET O AN

O L7 A ZINOFHREEINERIRE DT

@ 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

cioaEzEs (4
Sustainable Materials Chemistry
ED E #HiE

Tadashi WATANABE, Professor

O T AL ¥ TS R T LD - A - THRA

OREMBITHh MDD RV T & FHRFEE

@Analysis, design, and development of energy-conversion
systems

@Risk evaluation and public awareness promotion of
environmental issues

FRtEERERTE

Recycling and Processing of Critical Materials

WE EXR HR (EF-REER

Masafumi MAEDA, Professor (Managing Director,

Executive Vice President, the University of Tokyo)

OEFEMWEICET B4 X /1\OF o DBNE

OHLEOEUR - it - FBRICHIT2HR IO X DA%

@A DYYA Y IVIZET BHRE

@Thermodynamics of oxyhalogen for waste treatment process

@Development of new process for precious metals recovery,
separation and refining

@®Recycling of silicon

BREESFMHE

Environmentally Conscious Polymeric Materials

a1 HF Hig

Naoko YOSHIE, Professor
ORGP E LLVREEE S F M OB
O ENRIUEEN FOME - MEMN & TOMMBRET~ DI A

@Design of environmentally conscious materials
@ Structure-property relationship for biodegradable polymers

Pt A HsREE R

Mechanical Properties of Sustainable Materials

B E=E—- BB

Keiichi EDAGAWA, Professor
OE{ADE
@Y RT A FIINMHDBES

@Plasticity of solids
@Strength of sustainable materials

FiEERmEME ot R
High Temperature Sustainable Materials Processing

Tl & EHE

Takeshi YOSHIKAWA, Associate Professor

OB HIFIE &ALV HIERSICOBRRRMR

OERATF IS v RERAVFEFH ) 2 UREE

OZARERBRRDKRARN

@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

BRBKEF

Mineral Strategic Security

EH Ea FAKE

Kenji SAWADA, Visiting Professor
OERNHIBITEH TS/ F1—>
O LT HHFIME & BIRFER

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

EREFRERIATLA
Metal Resources Recycling System

BmF R EFAHE

Takashi NAKAMURA, Visiting Professor

OEEAMEIR X T LR
OFBERED Y1 VL TOERRH
OHEMHEDMANFE LINE

@Development of a system for metal resources circulation

@ Development of recycling processes for non-ferrous metals

@Thermodynamics and treatment processes of hazardous
substances

BRAEE- VYA LTIE

Resources Processing and Recycling Engineering

AfH F= FAHR

Shuji OWADA, Visiting Professor

@ BAN B D= O DI EDRF

@ IR Fifff DB HFEL

OEFEMOYIERER L Z2BERILE

@ 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

ERNG - FRIF
Extractive Metallurgy and Resource Recovery

o f#n ERHE

Katsunori YAMAGUCHI, Visiting Professor

OFHERBAUR TO L ROBAFHHE

OFE TS RAF v Y EMAS0,H R L BEDETHEMDER

@ Thermodynamic study of emerging non-ferrous smelting
process

@New technologies for fixation of smelting SO, gas and for
converting gypsum by waste organic materials

BRMET S
Mineral Process Engineering

Bl B FAHR

Atsushi SHIBAYAMA, Visiting Professor

@& ER OB EL

@ YAV ILEBHE LI-EEYH S DEREUIR

@Development of advanced mineral processing for resources

@ Metal separation and extraction from solid waste and effluent
for recycling
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EIEMMFEE Foreign Cooperative Researchers

Alfons Buekens {2

(V) aveILBBEKE, NLE—)
Alfons Buekens, Professor

(Free University of Brussels, Belgium)

=M MEMERREE. RETIF
Specialty: Hazardous materials circulation analysis,
environmental engineering

Donald R. Sadoway #{&

(RHFa—ty YIRAE, XE)

Donald R. Sadoway, Professor
(Massachusetts Institute of Technology, USA)
http://web.mit.edu/dsadoway/www/index.html

FM: RRMP TOERIE, BRILE
Specialty: Advanced materials processing, electrochemistry

1

(K. HE)

Guo Xueyi, Professor

(Zhongnan University, China)

FM: MR IO Y LY —TaTTFUTILHE -

THAU— FBERBERV AL

Specialty: Advanced materials processing-including Eco-materials R&D,
nonferrous metal resource recycling

& AR &R FER

(ALRFEHE KR, HE)

Hongmin Zhu, Professor, Dean

(University of Science & Technology Beijing, China)

HR: BRIEETOERIR, #HToEREFE

Specialty: Electrochemical processing, metallurgical chemistry

Janis Gravitis #i%

(5 FETEIARMEERER. 5 LET)

Janis Gravitis, Professor

(Latvian State Institute of Wood Chemistry, Latvia)
http://www.|za.Iv/scientists/gravitisj.htm

B HMER, Yy k33 v

Specialty: Forest resources, wood ceramic

Ladislav Fryba #%

(Fxa7hTI—ERCANEHRER. FxI)

Ladislav Fryba, Professor

(Czech Academy of Sciences, Institute of Theoretical and Applied
Mechanics, Czech)

FM: BiEENOFH T
Specialty: Life prediction of civil structure

Michael J. Antal, Jr. #i8

(INTAKRZENTA BRIV —HRF. KE)

Michael J. Antal, Jr., Professor

(Hawaii Natural Energy Institute, University of Hawaii at Manoa, USA)
http://www.hnei.hawaii.edu/default.asp

B mALEM, N A Hh—ARY
Specialty: Carbonization technologies, biocarbon

I XE#E

(ALRMEMRKFELRE, HE)

Tianmin Wang, Professor

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

T MR, BERmIE
Specialty: Material physics, solid-state physics

Toru Okabe #i2

(FHHRASMALE, KE)

Toru Okabe, Professor

(Texas A&M University, USA)
http://www.tambcd.edu/biomaterials/index.html
B £AMHE. FEYERE

Specialty: Biomaterials, toxic materials science

Xiuyang LU #§2

(HTRE . FE)

Dr. Xiuyang LU, Professor
(Zhejiang University, China)
TR N F T REH
Specialty: Biomass conversion

Yakov Ben-Haim #ii%

(ARTTIIRKE, 1 XTII)

Yakov Ben-Haim, Professor

(Technion - Israel Institute of Technology, Israel)
http://www.technion.ac.il/~yakov/

F BFEHIRDTERAA D
Specialty: Economical risk assessment

B SR

(shEKE, HE)

Zhang Chuanfu, Professor

(Central South University, China)

FY: AR, FREHRMTOEI LY

Specialty: Non-ferrous metallurgy, advanced non-ferrous materials processing

b e i

(AERITEREMHER. PE)

Zuoren Nie, Professor

(Beijing Polytechnic University, China)

FM: HLEMN. ERTA. REATEMN

Specialty: Rare-earth materials, metal forming, environment conscious material

Adam C. Powell, IV i+

(Opennovationft Bl¥#&. KE)

Adam C. Powell, IV, Dr.

(Founder, Opennovation, USA)

BN REYIaL—Yay, AEMHER

Specialty: Environmental simulation, computational materials science

Charles Q. Jia #i%

(FAYRKRZE, HT %)

Charles Q. Jia, Professor

(Toronto University, Canada)
http://www.chem-eng.utoronto.ca/faculty/jia.html
H: MERRT A VIF

Specialty: Materials circulation design engineering

oW oeE AR

(BRZ, XKERE)

Ryu Bong-ki, Associate Professor

(Pusan National University, Korea)
http://www.pusan.ac.kr/

T RSB R AT

Specialty: Design of environment-affinity materials




SENEHEZEE Foreign Cooperative Researchers

Steve Cockcroft ##i#&, Head
(FUF4vaaRVETKRE hT4)

_ Steve Cockcroft, Associate Professor, Head
(The University of British Columbia, Canada)
http://www.mmat.ubc.ca/people/faculty/cockcroft.htm

HM: MEBHRKH. FH IO ITE
Specialty: Materials transport phenomena, materials processing engineering

Du Sichen %12

(EXIHMKE, RI—TV)

Du Sichen, Professor

(Royal Institute of Technology, Sweden)

HM: EEBE IO EROYA Y OETY VY
Specialty: Micromodeling in metallurgical process

Georges J. Kipouros #ii2
(FNh—O—k%, T4

Georges J. Kipouros, Professor

(Dalhousie University, Canada)

HF: ARMEOBERILF IR

Specialty: Electrochemical engineering of molten salt

Johan Nell 8+
(RoTv9. M729%)
Johan Nell, Dr.

(Mintek, South Africa)
TR R

Specialty: Hydrometallurgy

Geir M. Haarberg #ii2

® (LT —THARREERE, /LY —)

Geir M. Haarberg, Professor

(Norwegian University of Science and Technology, Norway)
= http://www.ntnu.no/employees/haarberg

FP: ERIEE

Dai Yongnian i3

(BRI KRE, FE)

Dai Yongnian, Professor

W% (Kumming University of Science and Technology, China)
M EEAE

Speciality: Vacuum Metallurgy

= Specialty: Electrochemistry

EHEA /N —

Cooperative Members

TSIy b IRTAYRE

Management of Project

B B 08

(EEHHRR FiR)

Tomonari YASHIRO, Professor

(Director General, Institute of
Industrial Science)

OEBLFICHITSEXETIOD— -
ESRRETILORE
OYRTFIN-aVAREFIavIC
[ ERE i
@Business model development for industrial
ecology in construction related activities
@Sustainable construction

MWTSXIER

Inorganic Plasma Synthesis

FE FE HiR
(EEHAHIRR BIFT &)

Yoshitaka MITSUDA, Professor

(Deputy Director, Institute of
Industrial Science)

O TS XYCVDEERANV A/ VYELF
FRIC & B iR RR G & RICHEAEE

ORARTCHILEFTAVEY FIERRELD
BMEER TRV -REEERIE L
REETFYE

@Diamond film deposition by plasma CVD
process

@Surface reactions of H and O radicals on
diamond surface

Ripeks
Mineral Resources Economics
RE B KB
(BREXZE -
ERRAFEETRE S —)
Tsuyoshi ADACHI, Professor

Resources, Akita University)

O XRFHTBOTHEAM LRMV T L
ETYVY
@YU TILFTLIVAWITLBERMS
BADHE
OERHARDSA IHA VLT ERA VL
@Economic analisys and system modeling
for mineral resources

(The Intemational Center for Research,
and Education on Mineral and Energy ®Evaluation of mine development

investment using real option analysis
@LCA of resources development

M- BEETULYT
Modeling for Materials and
Environment

RFE E LMY

() ﬂnnﬂﬁﬁ&ﬁiﬂﬁﬂ ERR) .Modellng for materials and process

Itaru YASUI, Professor Emeritus
(President, National Institute of
Technology and Evaluation)

OHFILPXIEICL B4 - TOERHKE

Fi&
OLCAFEERAVEERE LUV
BEIOERIZH 1T HREHHE

by means of computational chemistry
@Environmental evaluation of industrial
products and waste process by LCA

IaFHSUF

Ecodesign

W B— ZEHE

Y— ARy FO—I &R
L2ERBEE SR RAFHEATRER)

Ryoichi YAMAMOTO,
Professor Emeritus

3

@IIaARTITILOSATHA UL
THER A2 MLCA)DHZE

OIITHA UPEFEMEEDRRETILO
HE

* @Development of environmentally
conscious materials and LCA
(Life Cycle Assessment)

@Ecodesign and product - service system

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

A EEE A

High Performance Composites

N B &g
(ERHFERTREL S —)
Yutaka KAGAWA, Professor
(Research Center for Advanced
Science and Technology)

Ot 33y IRBEMY, EREESHH.
ﬁﬁﬁ*ﬁ?ﬁ/ Fh AR O 15 451 A -

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

flee it o2

Chemical Recognition Materials

(1T 4
(EREFEHRTREL S —)

Masaru MIYAYAMA, Professor

(Research Center for Advanced
Science and Technology)

@ 4 £ —HKTFRAERY REIKHE
RABARDORTE

O =YX R EMERL MDA

@ Development of bismuth layer-structured
ferro-electrics for memory devices

@Design of intergrowth-structured oxides
consisted of layers with different
electrical properties

IRLF—TAbRTE
Energy Process Engineering

R’ OBE &R

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

(THRLF—TEEMTE LS —F) @Exergy recuperative energy conversion

OV F—EERT RLE—EHBE
O@ILRILF—RIN—H U7 ETREET D
WHE - Eith (FCB) DA%

technology
@A novel fuel celllbattery (FCB) system
for energy sparkling

HETF
Earthquake Engineering

hE RE KR
Yoshiaki NAKANO, Professor

ORI O 1t FRAE IR EE ST (B HBF
ORI L UK L -EENOHERE
@Seismic risk assessment of urban cities

@Field investigations of earthquake-
damaged areas

TNFRr—IVEkHZE
Multi-scale Solid Mechanics
Hil WE iR
Nobuhiro YOSHIKAWA,
Professor

@ LT ILF R —LHEIEET L
O RiEEE R

@Full-multi-scale fracture model

@ Structural optimum design
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Cooperative Members

HHMEHEAREILE
Functional Organic Materials
Chemistry

BR - £

Koji ARAKI, Professor

QBN TFHHDEE L T DOMEERGT

OWAEME TR AM MO & AR

@Functional design and dabrication of
supramolecular materials

@Design and synthesis of functional organic
luminescent materials

24908 -+ HHBIE
Micro and Nano Materials
Analytical Chemistry

BE® KA #u®
Masanori OWARI, Professor

@ LLV\Y AU OE—LONFEDES

OHMIBEEM B D= RTHH

@Development of advanced micro-beam
analytical instruments

@ Three-dimensional analysis of
microstructure devices

B - LFTH
Environmental and Chemical
Engineering

HE HE R

Akiyoshi SAKODA, Professor

OFFAIRERRICA T fz/ A A< X
Y774+ )—DRIR

@/ AT AN LDILFRE -
BHERTOER

@Creation of biomass refinery for sustainable
society

@Biomass conversion processes for chemical
feedstocks and fuels

I4FITYFLIE
Biomaterial Engineering

iR B— iR

Kenichi HATANAKA, Professor

Offifaz AL - FEHEE

© 1 H DFEFRIEMA FIREZE DR

@Production of oligosaccharides by using cells

@Development of apparatus for removal of
pathogenic minute particles from the blood

IR AR
Amorphous Materials Design

#L WMz &g
Hiroyuki INOUE, Professor

OFREMPRAEETE5CHILRE

O/ SATDEBEREA A L OEEFIE

OHSAPDOFHLEAA VAR OMEE

@Reactions of H radical on amorphous surface

@ Valence-states control of transition metal ions
in glass

@ Atomic arrangement around rare earth ions in
glass

JE T FHERE R
Optoelectronic Functional
Thin Films

e ¥ BR
Hiroshi FUJIOKA, Professor

Q1= /N\—H)L « TEZF v LEREM OB
OHFBREAFFHCaNER. KBEMMAINGa
wROBREL
@Universal heteroepitaxial growth
@ Development of high quality group Il
nitrides

WS FER

Synthetic Organic Chemistry
Il —#% &g

Kazuaki KUDO, Professor

O KFFRPTHEET SERBRRTF FTFHF
% 0D B 5

OWAMZERETARY A I FOERE
WEET AT

@Development of solid-supported peptide
catalysts that work in aqueous media

@Synthesis and evaluation of functional,
alternating copolyimides

- £ ORTFLTH
Organs and Biosystems
Engineering

EF ORIT AR
Yasuyuki SAKAI, Professor

O ~LT v T ERERIBED O D FER

@ - ITHIRT LA T/ R+ VR T LORH

@New methodologies for bottom-up tissue
engineering

@Development of new cell-array
devices/systems liver and liver tissue
engineering

EHERRILET/ IR
Advanced Electrochemical
Devices

MO HiR

Tetsu TATSUMA, Professor

@S, KEHEDT RILE—EHBIH -
T ZDFF

OER - B& - REAEANM A€ 0T
AT LORF

@Energy conversion materials and devices
including photocatalysts and photovoltaic cells

@Biosensing systems for medical, food, and
environmental applications

SFRMETE

Molecular Integrated System
Engineering

L ME AR
Hirohiko HOUJOU,
Associate Professor

O FHRIMAERIC L HHEEMEERA) < —

DFAFE
OMMHAFRHE LBMEFIM LM HRR

@ Development of functional metallopolymers by
molecular integration

@ Material development using dynamic covalent
bond and complexation

HREIEEE b
Functional Metal Complexes
Chemistry

BH Mz EHR
Kazuyuki ISHII,
Associate Professor

O ) A TIORREBEMER M=
FRAW - EME A ORR

ORI R R A DR

@Development of novel organic-inorganic hybrid
materials based on metal oxides

@Photofunctional metal complexes

B - MEBE
Environmental Catalyses and
Materials Science

OB OEKR

Masaru OGURA,
Associate Professor

O URTLAVTY L—ay HEEEEL
O/ REZEM TORRMYELH
@System integration & multi-functionalization
@Selective catalyses in a confined space

TAIARHORTL
Micro Analytical System
KR BFE AR
Akihide HIBARA,
Associate Professor

O FEHIH & FRAARTF

O RIAR BT L BRI

@Interface design and microfluidic device

@Analysis of fluid interface and imaging
method

IR TR F—LFTF
Local Energy Chemical
Engineering

27 7ol WHEESR
Kazuhiro MOCHIDZUKI,
Project Associate Professor

OB PHMEL IR EFIAL 1=
NATT AN DO TEFRMBDEE

ONAFTIRY T74F ) —T AL RADHEE

@Production of biobased industrial raw
materials by physicochemical material
conversion technologies

@Establishment of biomass refinery processes

+/ MEBRETE
Nano-Materials Design
O R ORSR
Teruyasu Mizoguchi,
Associate Professor

OEMRFHE &/ EHBlERE LT / MERE

@R RARY b ILDE—RIBE FED RS

OBTFHRIRILF—BERNHEDHMFEADIEHA

@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

BEI RS AL I
Environmental Management
Engineering

BE R EER
(THERTRH
ITUTNIFER
Yasunari Matsuno,
Associate Professor

@7 T TILT A—5H -
ALYITHAIVTAVYT

O@SATHAVILTERA U+

OfERBEERTOLITH A

@Interface design and microfluidic device

@Life Cycle Assessment

@Ecodesign for Information Technology

(Department of Materials Engineering,

School of Engineering)
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T 153-8505 B # B £ X Ei54-6-1
REKZE 4 E MR

YRTA T ITLMHERHE 2 —
BHEEFS: Fw-201

Tel: 03-5452-6740

Fax: 03-5452-6741

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

Address

4-6-1 Komaba, Meguro-ku, Tokyo, 153-8505 JAPAN
Institute of Industrial Science, the University of Tokyo
International Research Center for Sustainable Materials
Room Number: Fw-201

Tel: +81-3-5452-6740

Fax: +81-3-5452-6741

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