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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
commaodities 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
why this center was established as an “international” research center planned to have research site outside the
country. We have already set up research sites in Toronto Canada and Hochimin Vietnam, We will continue to
strive for establishment of a sustainable society.

o —FK RiA EX
Director, Masafumi Maeda

XM\Q%




MERIREY — mEREBOTHALETOEREH —

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 process for sustainable society is developed as well as
design development of sustainable materials. Recycling and stabilization
of hazardous substances are studied.

2 Sustainable materials design based on international materials flow
analysis

2 Hazardous or potentially hazardous materials treatment and their
flow to end-of-life
Recycling of the materials
Design of production technology for fundamental materials

Kazakhstan 7 5 S & 8 Rl b
Oil Refinery in Kazal§hstan and Molten
Sulfur !
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Figure (a) SEM image and (b, ) EDS result of the cross section of Pt plate after Mg
vapor treatment, and (d ~ f) SEM images of the sample after HCI dissolution.
Reaction temperature: I=10713K
Reaction time: =1h

ERASIDBRRIGICKDEEEEUR
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 —
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Guide lines with regard to “product design for environment” is proposed
and transferred to industries. Social system to enhance sustainability is
also discussed and proposed. The final target of this 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
Environmental performance index for corporate activities
2 Concept of management system in harmony with the Earth for
sustainable materials and toxic substances
Evaluation of recycling/reuse and development of “EcoMaterials”
2 Dissemination of sustainability and risk concepts through
education and journalism
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ES E-commerce Sp
Education, Consulting, Reservation sales of eco- Rent_al. Lease
Certification, Insurance, ~ products Sharing

Maintenance

Energy saving diagnostic, Green logistics
Green goods distribution
Agency services

Quality assurance,
Natural energy supply

Ps

Extending service life
Repair

Upgrading of functional performance
Reforming, rebuilding
Re-manufacturing

Sale of used products

Recycling

Relationship between provider and user

ES

E-commerce (wastes)
Logistics (Waste)

Waste treatment/disposal

Energy consumption (keal/use)
Total energy consumption for life cycle of
several kinds of beverage containers

Main members: Prof. R. Yamamoto, Visiting Prof. I. Yasui, Prof. T. Watanabe, Assoc. Prof. T. Adachi
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Sustainable Materials DeS|gn Division — Design and Control of Material Recycling Process —
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This Division aims at developing environmentally benign chemical materials, ° 50‘ _Lmo ;50 200 P 20
namely those with lower energy consumption and pollution over their whole e Tk

lifecycle (production, use, recycling and disposal), as required by the Green Eneray 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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Molecular Dynamics Simulation
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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.

Interlayer energy
per three atom:

Ab Initio . #f - Nano '

2 Developing ultra-long-life materials and estimation methodology  |nteratofnic potentials
2 Atomistic optimization for extending materials life for heter,o,;ntergace
2 Process technology for hazardous chemicals X N
2 Optimization of waste treatment of huge mass structural materials 0

2 Establishment of recycling technology and system for valuable -I

materials such as rare metals.
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Main members: Prof. K. Morita, Assoc. Prof. T. H. Okabe, Assoc. Prof. K. Edagawa
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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 (I1S/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.
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Opening of Branch Office of Institute of Industrial Science, the University of Tokyo
in Hochiminh City University of Technology
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An opening ceremony was held for a branch office of Institute of Industrial Science, the University of Tokyo (IIS/UT) in
Faculty of Chemical Engineering, Hochiminh City University of Technology (FC/HCMUT) on 7 March, 2006. This branch
office was established under the agreement between I1S/UT and FC/HCMUT to cooperate and enhance research and education
for sustainable utilization of biomass resources. The ceremony was attended by Prof. Phan Thi Tuoi, President of HCMUT,
Prof. Hoang Minh Nam, Dean of FC, Prof. Phan Dinh Tuan, Vice-Dean of FC, Mr. Phan Thi San Ha, Head of International
Exchange Activity Division, from HCMUT, and Prof. Akiyoshi Sakoda, a member of IRCSM, Mrs. Junko Ono, a staff of
General Affairs Division, Guest Associate Professor Kazuhiro Mochidzuki, Dr. Nobuaki Sato from 1IS. This branch office
provides 1) biomass research laboratory with test apparatuses and analytical equipments, and 2) communication equipments
including video conference system. This office serves as a facility for promoting international cooperative researches in the
Southeast Asia region including Vietnam.
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Opening of Branch Office of Institute of Industrial Science, the University of Tokyo in
University of Tronto
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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
(I1S/UT) in Faculty of Applied Science and Engineering, University of Tronto (FASE/UT) on 7 March, 2006. Accompanying the
establishment of the branch office, 1IS/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 11S/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 IS/UT.
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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 Nov., 2006 at the convention hall of
I1S. This conference, which was supported financially by lIketani 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 1IS 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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TINAF TR URD ™ L2004 ) B (FERFT) (20045%128)
TINAFT RO URT™ L2005 1B (FERFT) (2005%128)
TR TOEyL U OEBESE- RETOCADOERICETIEE VRO L 1B RKREH) (200653 8)
B A T iR B & - S din A 22 #0 52 B % (JSPS/Core-to-Core Program) ELTT7 O T47 A% )L 7O+ R (Active Metal
Processing) DRAFEMEET—<IZ7 O— /N LBER R EFHE CRE - v Fa—ty Y IR KXZFE(MIT)) (20065E3A8)
* ‘Biomass Symposium 2004’(Chiba prefectural office) (Dec. 2004)
* ‘Biomass Symposium 2005’ (Chiba prefectural office) (Dec. 2005)
+ ‘International Symposium on the Microwave Processing in Iron-and Steelmaking, and Environmental
Protection’(IIS/UT) (Mar. 2006)
* Promotion of global cooperative research on active metal processing as JSPS/Core-to-Core Program (MIT, US)
(Mar. 2006)
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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
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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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Sustainable materials chemistry
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Tadashi WATANABE, Professor
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= Analysis, design, and development of energy conversion
systems

* Risk evaluation and public awareness promotion of
environmental issues

MHELE-RRIE
Materials production and recycling engineering
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Kazuki MORITA, Professor
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+ Physical chemistry on refining of metals and semiconductors

+ Materials processing with microwave treatment
= Physical chemistry and waste management and recycling
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Resource recovery and materials process
engineering
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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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Mechanical Properties of Solids
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Keiichi EDAGAWA, Associate Professor
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-Plasticity of solids

-Strength of sustainable materials

Z2x0— A2 7\— Fellow Members
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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

BIZ-E¥I%®

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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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

Mineral Resources Economics

RE # PREBEMEREHFRES)
Tsuyoshi ADACHI, Associate Professor
(Environmental Science Center)

BREMTBOFRAMERMDRATLET VY

)T NATLav IS E B EREAFERE O FHE

BREARDIATHAIILTERAU

-Economic analisys and system modeling for mineral
resources

-Evaluation of mine development investment using
real option analysis

-LCA of resources development
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Alfons Buekens {2
FUavtILBERKRE, NLE-)
Alfons Buekens, Professor

(Free University of Brussels, Belgium)

EM: BEVBEREREMS RREIS
Specialty: Hazardous materials circulation analysis,
environmental engineering

Donald R. Sadoway ##%
(RYFa—tyyIRKZE, kEH)
Donald R. Sadoway, Professor

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

EM: RERMPTO R IR, ERILE

Specialty: Advanced materials processing, electrochemistry

O R
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Guo Xueyi, Professor
(Zhongnan University, China)

B kimMEIowyd oS —TavTUTILHRE - TS
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Specialty: Advanced materials processing-including Eco-materials
R&D, nonferrous metal resource recycling

K BR#UR
(ALFRmEHRKE. B E)

Hongmin Zhu, Professor
(University of Science & Technology Beijing, China)

M EREETOERIZE, TR

Specialty: Electrochemical processing, metallurgical chemistry

Janis Gravitis %

(FFETEM AMILEHRER. TFET)
Janis Gravitis, Professor

(Latvian State Institute of Wood Chemistry, Latvia)

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

=M ZMRER. OvkE33vY

Specialty: Forest resources, wood ceramic

Ladislav Fryba %42
(Fza7hTI—BRICANEREH. FI)
Ladislav Fryba, Professor

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

2R BHEEY O FaG TR

Specialty: Life prediction of civil structure

Michael J. Antal, Jr. £1%
(INTARZE NTABRAIRILE—BAZAT. KE)

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

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

B RACE. N1 Hh—hRY

Specialty: Carbonization technologies, biocarbon

T XR &%

(ALRMEMRKZEZR., FE)

Tianmin Wang, Professor

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

| China)

=M ME, BixiE

Specialty: Material physics, solid-state physics

Toru Okabe #5%
(TFHRAKMKEZ, XKE)

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

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

HMERTHE AEVERE

Specialty: Biomaterials, toxic materials science

Xiuyang LU ##%
(#I K= | BhE)

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

B N AT RE

Specialty: Biomass conversion

Yakov Ben-Haim 2
ARZIILIHKE ARTII)

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

http://www.technion.ac.il/~yakov/
B BEFHIRITERAVE

Specialty: Economical risk assessment

iR E1E #iR
(RERZE. FE)
Zhang Chuanfu, Professor
(Central South University, China)
EM kA, ERFREMTOLI LY
Specialty: Non-ferrous metallurgy,
Advanced non-ferrous materials processing

& EC B8R

(LRI EXREMBZRR. hE)
Zuoren Nie, Professor

(Beijing Polytechnic University, China)

B HLEME. SRR, RIERAMEMH
Specialty: Rare-earth materials, metal forming, environment conscious
material

Adam C. Powell, IV Bi#i%
(Veryst Engineering, LLC. k[E)

| Adam C. Powell, IV

(Veryst Engineering LLC, USA)

| P9 B 31l —Say ., SHEMERS

Specialty: Environmental simulation, computational materials science

Charles Q. Jia Bh#i2
(FEVRKRE, HFH)

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

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

EM: PERERT S oI

Specialty: Materials circulation design engineering

H =5 BhEdR
(BLXRZE, RBRE)

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

http://www.pusan.ac.kr/English/research/dor/dor02.asp?no=110602
B RGBT M ERET

Specialty: Design of environment-affinity materials




5\ E N EERFZTE Foreign Cooperative Researchers

Du Sichen #i#%

| (ELTIHKE RI—TV)

- Du Sichen, Professor

(Royal Institute of Technology, Sweden)

HM: 2EBHRIOEROTA(IOETIVY

~ Specialty: Micromodelling in metallurgical process

Steve Cockcroft Bi#k4%, Head

(FYF1vaaavEF7KRE, HH4)
- Steve Cockcroft, Associate Professor, Head

(The University of British Columbia, Canada)

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

EM MEBPRZHR. FM IO TR

Specialty: Materials transport phenomena, materials processing engineering

Johan Nell

EoTvo. . E7IVA)

Johan Nell,

- (Mintek, South Africa)
= R ER
Specialty: Hydrometallurgy
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Georges J. Kipouros 2%
(FIR—D—K%Z, hTH)
Georges J. Kipouros, Professor
(Dalhousie University, Canada)
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Specialty: Electrochemical engineering of molten salt

HEHE A 7\— Cooperative Members
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Amorphous materials design Composite materials engineering Sustainability design
#HE Bz BB Bl = Hig Bl R B

" " (EMEFEFHEES—) 4 Nobuhiro YOSHIKAWA, Professor
Hiroyuki INOUE, Professor Yutaka KAGAWA, Professor 4

(Research Center for Advanced Science and Technology)
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- Reactions of H radical on amorphous surface + Full-multi-scale fracture model
- Valence-states control of transition metal ions in glass *Evaluation and analysis of mechanical behavior in ceramic and metal « Structural optimum design
- Atomic arrangement around rare earth ions in glass matrix composites, Interface/interphase mechanics of dissimilar
materials
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Applied materials science - Functional materials chemistry BELEE

R & s g =i B S Management of project / technology

4 (BB FEMTR L 5—)
Susumu NANAO, Professor > Masaru MIYAYAMA. Professor | i Bt FHiZ

(Research Center for Advanced Science and Technology) Tomonari YASHIRO, Professor
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- X-ray emission spectroscopy in advanced materials - Development of bismuth layer-structured ferro-electrics for memory ~Business model development for industrial ecology in construction

- Materials for novel capacitors
-Development of charge device

related activities
-Sustainable construction

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

HHE-BEETILY BRTSXTER HEIZ
Modeling for materials and environment Inorganic plasma synthesis Earthquake engineering
R E KB KE iFE HuE M B HiE

(EFREEXREFRIEER)
Itaru YASUI, Professor
(Vice-Rector, United Nations University)

Yoshitaka MITSUDA, Professor Yoshiaki NAKANO, Professor

T R AR B S E <RI T A BIR

+IS5XRCVDiEEAWA AV EU R RICE 1 B 55 &R R FIEH B LY RE O BB

IS RIEC LA TOLRBH T LRI
. s PPN = Iy CRATTUONET AV EURERREEOBMEEEREZAN: +Seismic risk assessment of urban cities
LCAF#E AL BARSURRTOLAIZEH SREMIE REHEFHERAESF YN +Field investigations of earthquake-damaged areas

*Modeling for materials and process by means of computational . i »
chemistry +Diamond film deposition by plasma CVD process

+Environmental evaluation of industrial products and waste process -Surface reactions of H and O radicals on diamond surface

by LCA

IRLF—E RN EHEERILPT/ (R SNAATRARLFTRE
Energy conversion materials Advanced electrochemical devices Biomass resources and chemical engineering
/N RER BiER MM O BhEUR 2R Mg PR

Kazuhiro MOCHIDZUKI,
Associate Professor

Katsuro ODA, Associate Professor Tetsu TATSUMA, Associate Professor
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- EABSERMRERT ROT A M EE O BRS PN N o MY A

R E M BEEBREATER AL Iz MR ANDD TRRMH
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- Electromagnetic properties of perovskite type oxides which show ~Energy conversion materials and devices including photocatalysts CNFRRAYTFAF Y —TOERDEE
GMR effect and photovoltaic cells

+Production of biobased industrial raw materials by physicochemical
material conversion technologies
- Establishment of biomass refinery processes

~Production of ferroelectromagnetic thinfilms -Biosensing systems for medical, food, and environmental
applications
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S Address
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HOR R AL PEBA A FERT Institute of Industrial Science, University of Tokyo
Y 2T AFT N EHEREIF e 2 — International Research Center for Sustainable Materials
HEE 5 Fw-201 Room Number: Fw-201
Tel: 03-5452-6740 Tel: +81-3-5452-6740
Fax: 03-5452-6741 Fax: +81-3-5452-6741
Web: http://susmat.iis.u-tokyo.ac.jp/ Web: http://susmat.iis.u-tokyo.ac.jp/
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