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Sustainability of a society with the amenities of an economically developed country is an illusion. Tens of thousands
of years of human history have resulted today in having some six billion human beings on this planet, and have
generated various kinds of gaps: a mere 19% of the world population enjoys an 81% share of the world economy. It
is not surprising that this group also consumes the largest amount of materials and energy. The International
Research Center for Sustainable Materials of Institute of Industrial Science at the University of Tokyo was
established to resolve issues related to the design, production, treatment and final deposition of materials when their
lifetime is over. Materials for a sustainable society must be designed, produced, treated and discarded employing
both reasonable resource control and economic rationality. If we are to design materials for a sustainable society,
we must learn first how we are now using natural resources. What and how materials are flowing around the world
is, not surprisingly, only partially understood. Mined products are rather easy to follow because natural resources
are usually located in very limited areas of a country and each government of the country tends to control its
products for taxation purposes. However, we know very little about secondary materials such as recyclable
commodities and the by-products of various processes. The activity of the center begins with the surveillance of the
flow of industrially important materials and their by-products. Sophisticated research on the production and
treatment of materials follows, as well as studies on natural resources and development of ultra long life substances.
Product design may alter the demand for a material’s performance while also enhancing the sustainability of a
society. Educational programs must also be implemented. It has been mandated that an international materials
balance be developed to assure the sustainability of both resource and economies of our countries. This is the reason
the University of Tokyo decided to establish this as an “international” research center planned to have research site
outside the country. The establishment of a new international research center marks our first step toward ensuring a
sustainable society.
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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 planned and
the best achievable process for sustainable society will be developed as
well as design development of sustainable materials. Recycling and
stabilization of hazardous substances will be studied.

# Sustainable materials design based on international materials flow
analysis

? Hazardous or potentially hazardous materials treatment and their 3 o

flow to end-of-life Figure (a) SEM image and (b, c) EDS result of the cross section of Pt plate after Mg
. . vapor treatment, and (d ~ f) SEM images of the sample after HCI dissolution.
2 Recycling of the materials Reaction temperature:  T= 1073 K
. . . Reaction time: t°"=1h
9 - 5 —
Design of production technology for fundamental materials SERESOBRREICLZESLEEIN

Metal vapor treatment for precious metal recovery
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Main members: Prof. M. Maeda, Prof. A. Sakoda, Prof. A. Buekens, Prof. T. Okabe
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Ecodesign Division — Designing a New Concept and Strategy for Sustainable Society —

m == B E — = ES E-commerce Sp
% l:ll:ll:l o) I§ i-ﬁ EE JE gg EQ E-I- o) ?E‘ ﬁ-i' % 1,E m L/ ~ E % ﬁ ~N 0) 'I? $E {E E E 6 t gdu?ﬁor’, Colnsulting, Resgrvinion sales of eco- g}?mfﬂl;Lease
—_— = p— - ~ — ertification, Insurance, products a.nn g
E H% '“ ~ ?# ﬁ‘ﬁ E.r ﬁE TE% |§l &) 6 T: &) ( - ;ﬁ ;‘j] fd~ *i % v ZT -L\ & ?E % L/ 35 j- o Energy saving diagnostic, Green logistics Maintenance

WIRL AL TORRARMEEEL AR ELEACET 20N DI, e
RYRTANVRTFLORTERKEBELETS,

» HEOREBEEEFROE

°» RFBDRE/ T+ —7 XFHil .

o MIREFAFLEMHOBMSLEEDEDEEEH

° BEROFEEIITTITILOHR

» BEHE-BREFPEBLEYRTAFE)TA— YRIBZDER -

Szziziing of functional performance ::.Eommerce (wastes)

Guide lines with regard to “product design for environment” will be R e hisposal
proposed and be transferred to industries. Social system to enhance Ryl T

sustainability will be also discussed and proposed. The final target of this Relationship between provider and user
division is to create the concept of overall management system with the -
consideration of global level sustainability that is applicable to material
production and usage.

2 A guideline of product design for environment

2 Environmental performance index for corporate activities

2 Concept of management system in harmony with the Earth for
sustainable materials and toxic substances

2 Evaluation of recycling/reuse and development of “EcoMaterials”

2 Dissemination of sustainability and risk concepts through
education and journalism

Energy consumption (kcal/use)
Total energy consumption for life cycle of
FLELHMEE UL B—HR.RH EFEHR.ED EHR several kinds of beverage containers

Main members: Prof. R. Yamamoto, Visiting Prof. I. Yasui, Prof. T. Watanabe
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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, . N
namely those with lower energy consumption and pollution over their whole %iiﬁigfﬁgﬁ;ﬁ? hinkg
lifecycle (production, use, recycling and disposal), as required by the Green Energy density of batteries

Chemistry spirit. Development of the methodology for their design and utilization
also constitutes the research target.

? Design of light energy conversion systems modeled on the
photosynthetic mechanism

? Design/development of environmentally benign battery materials of high
energy density

? Design/development of polymers with reduced environmental burden

? Development of chemical technologies for biomass utilization
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Main members: Prof. T. Watanabe, Prof. K. Hatanaka, Assoc. Prof. N. Yoshie Action of depolymerase on biodegradable plastics
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Sustainable Materials Processing Division
— Planning Concept and Strategy for Construction of Sustainable Society —
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Macro-scopic estimation - Macro
> BEFHHIOTO LB LR e
o EHERN-OOMEHEEREL e
s EIEIL R E IR i OBASE T
o REESHEHHDEOSHEIL P
° LT7AZIGEDFEMEIRD) B A2 LM - Hll E D HEL

- Meso

Developing environmentally sound / ultra-long life materials is the main
scope. Both new process technology and estimation methodology are
essential for highly sustainable society, which can be attained by extending
the life of materials or by developing new recycling technology.
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2 Developing ultra-long-life materials and estimation methodology  |nteratofhic _potentials
2 Atomistic optimization for extending materials life for heterO.lnterface
. s s NBOYN
2 Process technology for hazardous chemicals o0 Rre)
2 Optimization of waste treatment of huge mass structural materials Yot
. . o *al
? Establishment of recycling technology and system for valuable o
materials such as rare metals. foe
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Main members: Assoc. Prof. N. Yoshikawa, Assoc. Prof. T. H. Okabe
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Resource recovery and waste treatment
technology
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Masafumi MAEDA, Professor
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* Thermodynamics of oxyhalogen for waste treatment process

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

*Recycling of silicon

Ia7¥ Y
Ecodesign

WA BR— #i

Ryoichi YAMAMOTO, Professor
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* Development of environmentally conscious materials
and LCA (Life Cycle Assessment)

* Ecodesign and product - service system
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Biofunctional chemistry

Bl IE g

Tadashi WATANABE, Professor
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* Analysis, design, and development of energy conversion
systems

* Risk evaluation and public awareness promotion of
environmental issues
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Core Members
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Sustainability design
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Nobuhiro YOSHIKAWA, Associate Professor
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* Full-multi-scale fracture model

+ Structural optimum design

BRER-#HTO0EX
Resource recovery and materials process
engineering

&R # BhER

Toru H. OKABE, Associate Professor
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*Development of efficient recovery process of value
added inorganic materials
*Research on new production process of titanium
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Supporting Members
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Modeling for materials and environment
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Itaru YASUI, Visiting Professor

(Vice-Rector, United Nations University)
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* Modeling for materials and process by means of
computational chemistry

+ Environmental evaluation of industrial products and
waste process by LCA
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Environmental and chemical engineering
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Akiyoshi SAKODA, Professor
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*Creation of biomass refinery for sustainable society
*Biomass conversion processes for chemical feedstocks
and fuels
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Biomaterial engineering
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Kenichi HATANAKA, Professor

(Center for Collaborative Research)
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*Production of oligosaccharides by using cells

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

RESSFHH
Environmentally conscious polymeric materials
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Naoko YOSHIE, Associate Professor
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*Design of environmentally conscious materials

= Structure-property relationship for biodegradable
polymers
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Foreign Cooperative Researchers

Alfons Buekens #i%
(FVavILBBEKRE NLE—)
Alfons Buekens, Professor

(Free University of Brussels, Belgium)

| M BEVERRRE. REIY
Specialty: Hazardous materials circulation analysis,
environmental engineering

Donald R. Sadoway #%
(RYFa—tyYIHKE, KEH)
Donald R. Sadoway, Professor

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

BM: REMPTOER IR, ERLE

Specialty: Advanced materials processing, electrochemistry

30 PEm R

(REKZE. PE)

Guo Xueyi, Professor

(Zhongnan University, China)
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Specialty: Advanced materials processing-including Eco-materials

R&D, nonferrous metal resource recycling

Janis Gravitis £#%
(SFEFENLARMIEZMER. SFET)

Janis Gravitis, Professor
(Latvian State Institute of Wood Chemistry, Latvia)

http://www.lza.lv/scientists/gravitisj.htm

EM: FMER. VukE33v)

Specialty: Forest resources, wood ceramic

Ladislav Fryba ##%
(Fxa7hT—ERICANERER. FI)
Ladislav Fryba, Professor

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

EM: BHEEYMOFRT A

Specialty: Life prediction of civil structure

Michael J. Antal, Jr. %
(INTARZE NTABRIRILF—HER. KE)

Michael J. Antal, Jr., Professor
(Hawaii Natural Energy Institute, University of Hawaii at Manoa, USA)

http://www hnei.hawaii.edu/default.asp

B RALEM ., A h—RY

Specialty: Carbonization technologies, biocarbon

F XE %z
(ALRMZEMRKFEZRE, hEH)
Tianmin Wang, Professor

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

=R MamE., BiRYE
Specialty: Material physics, solid-state physics

Toru Okabe #i%
(THFHRAKMKE, KE)

Toru Okabe, Professor
(Texas A&M University, USA)

http://www.tambcd.edu/biomaterials/index.html

HMAERMNE BEMERE

Specialty: Biomaterials, toxic materials science

Xiuyang LU ##%
(IIKZ | BhE)

Dr. Xiuyang LU, Professor
(Zhejiang University, China)

B NI RE

Specialty: Biomass conversion

Yakov Ben-Haim £i%
(ARZTILIHRKRE ARXFIIL)

Yakov Ben-Haim, Professor
(Technion - Israel Institute of Technology, Israel)

http://www.technion.ac.il/~yakov/
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Specialty: Economical risk assessment

T O BR
(ARITEXREMHER. PE)
Zuoren Nie, Professor

(Beijing Polytechnic University, China)

B A EME . EBMA. REFMEMH
Specialty: Rare-earth materials, metal forming, environment conscious
material

Adam C. Powell, IV B1Zi%

1| (RHFa—tovTRAS. %E)

Adam C. Powell, IV, Assistant Professor
(Massachusetts Institute of Technology, USA)

i http:/lyre.mit.edu/~powell

B REBEVIaL—Yav FHEMHEEE

Specialty: Environmental simulation, computational materials science

Charles Q. Jia B1%i%
(FEVEKRZE, hTFH)

Charles Q. Jia, Associate Professor
(Toronto University, Canada)

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

B PERRTY/0IF

Specialty: Materials circulation design engineering

H =5 Bh#UR
(BLXE, XBEE)

Ryu Bong-ki, Associate Professor
(Pusan National University, Korea)

http://www.pusan.ac.kr/English/research/dor/dor02.asp?no=110602
B IRE AR M B R ET

Specialty: Design of environment-affinity materials

Steve Cockeroft BI#42, Head
(FUTFavaaarET7KRE, hF4)
Steve Cockcroft, Associate Professor, Head
(The University of British Columbia, Canada)

http://www.mmat.ubc.ca/people/faculty/cockcroft.htm

EM: MEBPRRSR. FM 0L TE

Specialty: Materials transport phenomena, materials processing engineering
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Cooperative Members
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Applied materials science

tE # iR

Susumu NANAO, Professor

SXIRFER DS LDBHEEM B OB R
FHAVT U MHEOBR
CERTNARDRFE

* X-ray emission spectroscopy in advanced materials
*Materials for novel capacitors
*Development of charge device

Jasx
BELEE

Management of
project / technology

B g4 Hig

IR
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Tomonari YASHIRO, Professor
-BERSFICBTPEEIOOD—-
HRTFII-AVRNS VIV ICET AR
*Business model development for industrial ecology in

construction related activities
* Sustainable construction

ESRRAETILORH

I RE M

Amorphous materials design

L Bz BER

Hiroyuki INOUE, Associate Professor

EREMHEREICEITEICHILRE
ASRAPDEBREEAA O EEHIE
HASRFOFLEAA U EAROEE
*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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Energy conversion materials

/ME TEER BhER

Katsuro ODA, Associate Professor
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* Production of ferroelectromagnetic thinfilms

devices

I B BhER

) Tetsu TATSUMA, Associate Professor

AR EEMEOI R ILE—
ER-BR-BRARRANAFT LUV RTLORS

applications

BHEERILFET/ MR

Advanced electrochemical

EBMH- TN XD

[kt

RS BN EIED MR -Energy conversion materials and devices including

* Electromagnetic properties of perovskite type oxides p l'lotoca'Falysts and p hotovolFalc cells .

which show GMR effect *Biosensing systems for medical, food, and environmental

RIS

Earthquake engineering

hE R B

Yoshiaki NAKANO, Associate Prof.
- H O HEERETEICE I R
SRICEYHEKE LB EYORERE

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

EWMTISXIER

Inorganic plasma synthesis

FHE FE BHIR

Yoshitaka MITSUDA, Associate Prof.

~ISXICVDFEERN A AV EURHRICE T DR
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SRESTCANETAVYEVREREREEOHMEEER
ERAVEREBERHEREEFYIE

*Diamond film deposition by plasma CVD process
- Surface reactions of H and O radicals on diamond surface

chemical engineering

ERMBOEE

*Production of biobased

NAARRER-LFITE

Biomass resources and

2/ Wi FANER

Kazuhiro MOCHIDZUKI, Assoc. Prof.

BB EREMNER AL N\(FIIANEDOT

INAATRYTFAFY—T OB R DIEE

industrial raw materials by

physicochemical material conversion technologies
*Establishment of biomass refinery processes
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Supporting Researchers

BEFTEVATL
Underwater acoustic systems
engineering

ZH B HR
Akira ASADA, Professor

BHMBERELLE
Functional organic materials
chemistry

AR E2Z #HR

Koji ARAKI, Professor

BAIRILX—I%
Electric energy engineering

A B R

Masaru ISHII, Professor

R R T BUR
National policy for science and
technology

ke RF—B #Hi%
Shuichiro ITAKURA, Professor

BEESMH
Composite construction material

AR BA BT
Taketo UOMOTO, Professor

wEhaRyk
Underwater robotics
B &R
Tamaki URA, Professor
#HEMH
Composite materials engineering

Fll 2 &%

Yutaka KAGAWA, Professor

BEMHIRE

Environmental control engineering
e 50 HiR
Shinsuke KATO, Professor

BRI AT LI T
Fluid flow and thermal systems
control

miE FE HE
Chisachi KATO, Professor

BERKAE
Marine hydrodynamics

AT & #Hi%
Takeshi KINOSHITA, Professor

EREFERIE

Spatlal 1nformat10n engineering
=

* uﬁ St J
Ryosuke SHIBASAKI, Professor

HEBNF

Dynamic systems and control
AH &K

Yoshihiro SUDA, Professor

SHEEERAZ

Computational solid mechanics

A B B
Yutaka TOI, Professor

RGIEIE
Thermal management engineering

BmE %X
Shigefumi NISHIO, Professor

R RE

Urban morphology
R B iR
Akira FUJII, Professor
AY—MEES
_Sinart structures

B iz
Takafumi FUJITA, Professor

AHREEMEEILLSE
Functional organometallic
chemistry »
EER A BuR

Yasushi MIZOBE, Professor

HEEMELE
Functional materials chemistry

B B 2R

Masaru MIYAYAMA, Professor
YE—bEIUT

Remote sensing

T EX B
Yoshifumi YASUOKA, Professor

=R AN T
Hyper-functional forming

oA B #iz
Jun YANAGIMOTO, Professor

[EAH 43 3

Strength and fracture of materials
e BE BR
Katsuhiko WATANABE, Prof.

MRREY

Mechanical properties of solids

Bl £— B#R
Keiichi EDAGAWA, Assoc. Prof.

YRTAFTIILATRETLSE
Sustainable urban environmental
engineering |k

X BE= Bz

Ryozo OOKA, Associate Prof.
KEFRIAESFE

Computational fluid dynamics

XE FY B#uR
Marie OSHIMA, Associate Prof.

HERKBIRS X T L
Global hydrological system
ORE BEdR

Taikan OKI, Associate Professor

EREETE
Spatial structure engineering

no fg— Bh#uR

Ken’ichi KAWAGUCHI, Assoc. Prof.

vy —heE-EIRTE
Concrete engineering

F OFlR Bh#dR

Toshiharu KISHI, Associate Prof.
ARERILE

Synthetic organic chemistry
T —® Bh#UR

Kazuaki KUDO, Associate Prof.

REXRBEYE

Soft material physics

B R BEdR

Keiji SAKAI, Associate Professor
B RV RT ALY
Organs and biosystems engineering
B BRIT BER

Yasuyuki SAKAI, Associate Prof.
F/REALF

Nano interface engineering

KA BER

Shijie ZHU, Associate Professor

HELERTZ

Phase change thermal engineering

BE T B#EuR

Ryo SHIRAKASHI, Assoc. Prof.
REBFRIE

Experimental and analytical
prediction of fluid flow

AA T BhEdR
Nobuyuki TANIGUCHI, Assoc. Prof.

BHRAAMFAAO=HIR
Marine biomechatronics

Rt EX BIEUR

Teruo FUIJII, Associate Professor

AT E

Urban modality engineering
BRI ZF BhEUR
Hidekuni MAGARIBUCHI,
Assoc. Prof.

ARSI T
Urban earthquake disaster
mitigation engineering

BE 2K B#EiR

Kimiro MEGURO, Associate Prof.
BERETY
Ocean environmental engineering

" EE BER

Chang-Kyu Rheem, Associate Prof.
EEMEIROA

Construction material management

IRk EF ZEEm
Yoshitaka KATO, Lecturer
BEERRIY

Marine ecosystem engineering
JbiE K¥ ZEAm

Daisuke KITAZAWA, Lecturer
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Web: http://susmat.iis.u-tokyo.ac.jp/

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




