International Research Center for

Sustainable Materials

Institute of Industrial Science, The University of Tokyo

RRAFEERMART YRATATITIILHHEREHRE L 2—

2009

H 5K F

THE UNIVERSITY OF TOKYO




YRATAFTILHHEHERER R 2—
International Research Center for Sustainable Materials

THEATREGR R ~OBTICE, EBRFLSICATLIRMAICHZ. #H - BERBRICKYRREROHEELREAWEERT S [ERY
HE] OEINROLNATEY. ERHBINFI LBREAMERZERMICER LTV SEFRRDOREETH D, ERFIFCEEMLIERIZHES
BEMBEZ. BrEOH#LLT, IKEETRYBCREREETHY. UL, EF. BR7ST7RETOEENOXZEEQEMCME. VY
AL EBMELEBEREROEZENRMTHEML., FTEYLGLBICH S BEFL2EOEINERIATLS, RLEORERRENSRAEN
5, BEUPERRICAG-BRELSZEBRNICLEBET I0ENH S, £z, DHAEOEENRBLHAOREICA T TRILTRERE
BESLUSHOERMELESHE - AEOBHECHLELREHICOVNT, BREMLSEN D MY ERORERGECETIEELLLEN
MYBORERENRER] & LTRESN TS, (FR20E7A24R)

YRTFAFTINHHEEERAE V2 —E, HRAEHRSICKIYVIEDI 2. HHOR. £E. FH. TLTERERIAHHOLEY EEM
BOMRZEEL2004F4R12BI SNz, BRTHELRICETI2HHL L. AEMNE IR MTEETE, +o0MREREL, FHERAE
BICEBHEOCUEBLSTELHHE CTH D, A2 —Tlh. BRFUBBEIOLHOOMBOREAFER IOt RADEK. XL EERHEM
BICHET 2V RTLEBEICESZRK ST, MEDIT A U/NA— (HBSE. BEKRSA. AXR148) B&LU420T7 1 0—A 0N — (#HiF2
£, EHIR2R) (2LY., EEMICEELGHBEZOREDOMERBIZOVTOR. MERFOBREGOREE., HB L. MuEELE
DREITOLR, BREEGHHLEOREIBETHO TS, ITHL. KBARELROBEEDI LV ILD, BRIEETREFLERLT
ARNEEEEEATREED. TAODEEEBKEEOCUERBIOLROELE., U4 —EBHM B TR YBEDNEERBEITIBIT,
ERNNTOEERRDOHEZR > TS, (T, BAABERMAE LT, FOY PRZEFIERMA, R—FIOTIHKRFERSE, BHET
RBERDEERIT. BAOEEREELORMRF. AAMEEHAMCERAL TV S, BAFIOE5Z oM BEE+2ICEDN LKA
HEICEHKLTULERL,

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 20, 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 11 of its core members and 4 of its fellow
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, HoChiMinh 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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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.

@ Sustainable materials design based on international materials flow analysis

@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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Main members: Prof. M. Maeda, Visiting Prof. T. Nakamura, Visiting Prof. S. Owada, Visiting Prof. K. Yamaguchi
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Oil Refinery in Kazakhstan and Molten
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Metal vapor treatment for precious metal recovery
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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.
@A guideline of product design for environment
@Environmental performance index for corporate activities
@ Concept of management system in harmony with the Earth for sustainable materials

and toxic substances
@Evaluation of recycling/reuse and development of “EcoMaterials”
@ Dissemination of sustainability and risk concepts through education and journalism
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Main members: Prof. R. Yamamoto, Prof. T. Watanabe, Visiting Prof. K. Sawada,
Assoc. Prof. T. Adachi
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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 o1 T T T T T
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lower energy consumption and pollution over their whole lifecycle (production, use, recycling and EESEYOTALE—EE Mhkg'
disposal), as required by the Green Chemistry spirit. Development of the methodology for their Energy density per weight

design and utilization also constitutes the research target. Energy density of batteries

@ 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. A. Sakoda, 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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@ Developing ultra-long-life materials and estimation methodology
@ Atomistic optimization for extending materials life

@ Process technology for hazardous chemicals

@ Optimization of waste treatment of huge mass structural materials A
@ Establishment of recycling technology and system for valuable ‘ :oc'lo
oAl
materials such as rare metals. Ool o
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Main members: Prof. K. Morita, Prof. T. H. Okabe, Visiting Prof. Shibayama, 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
(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.
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Opening of the 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 1IS/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 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 March, 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.
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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, University of Tokyo (1IS/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.” 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.
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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 on 2 and 3 Oct., 2008 at
Sanjo Conference Hall of the University of Tokyo. This conference was organized by IRCSM and was 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 rank researchers
gathered from all over the world. The number of participants was 140 including 45 from abroad.
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COSM-UT? workshop
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The workshops of the cooperative research unit named ‘Consortium on Sustainable Materials (COSM)’ organized by our center members
and the members of the Faculty of Applied Science and Engineering, University of Toronto, were held at the university from June 5-9,
2007, and at the Institute of Industrial Science, the University of Tokyo, from June 9-13, 2008. These workshops were held in
combination with joint graduate student workshops of the departments of material engineering at the University of Tokyo and University
of Toronto (UT?). At the workshop held at the University of Toronto, 13 papers from the University of Toronto and 12 papers from the
University of Tokyo were presented, and active discussions were held. Participants also enjoyed social programs such as a Major
League Baseball game and an excursion to Niagara Falls. At the workshop held at the University of Tokyo, 10 papers each from both the
universities were presented, and participants enjoyed a tour to the Hakone region. Henceforth, there are plans to hold the series of
workshops every year, alternately at the University of Tokyo and University of Toronto.

7th COSM-UT? Graduate Student Workshop on “Frontiers of Materials Science”
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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 IIS. This conference, which
was supported financially by Iketani 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 IIS 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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@ Promotion of global cooperative research on active metal processing as JSPS/Core-to-Core Program (MIT, US) (Mar. 2006)
@’'2nd International Conference on Sustainable Design’ (Gifu) (Dec. 2007)

@ '4th Reactive Metal Processing Workshop’ (MIT, US) (Mar. 2008)

@ 'Materials and Resource Recycling Workshop’ (11IS/UT) (Jan. 2009)
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Materials Production and Recycling Engineering
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Kazuki MORITA, Professor (Director)
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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, Professor (Deputy Director)
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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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Ryoichi YAMAMOTO, Professor
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@ Development of environmentally conscious materials and

LCA (Life Cycle Assessment)
@Ecodesign and product - service system

& ihisaeib
Biofunctional Chemistry
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Tadashi WATANABE, Professor
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@ Analysis, design, and development of energyconversion
systems

@ Risk evaluation and public awareness promotion of
environmental issues
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Resource Recovery and Waste Treatment Technology
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Masafumi MAEDA, Professor

(Managing Director, Executive Vice President)
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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

HEARE

Mechanical Properties of Solids
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Keiichi EDAGAWA, Associate Professor
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@Plasticity of solids
@Strength of sustainable materials

BRBKF

Mineral Strategic Security
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Kenji SAWADA, Visiting Professor
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@Supply Chain in the Resource Field
@ Changing World Mining and Resource Security

EREFRBORATLIE
Metal Resources Recycling System
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Takashi NAKAMURA, Visiting Professor
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@Development of a System for Metal Resources Circulation

@Development of Recycling Processes for Non-ferrous Metals

@Thermodynamics and Treatment Processes of Hazardous
Substances
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Resources Processing and Recycling Engineering
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Shuji OWADA, Visiting Professor
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@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 @z ER&E

Katsunori YAMAGUCHI, Visiting Professor

OFHERAUMR IO L ROBAFHHE

OFETSRF v EMSO2HR &L BFMETHMOBFE

@Thermodynamic Study of Emerging Non-ferrous Smelting
Process

@New Technologies for Fixation of Smelting SO2 Gas and
for Converting Gypsum by Waste Organic Materials

BRMET S
Mineral Process Engineering

Bl B FAHR

Atsushi SHIBAYAMA, Visiting Professor

HRBER OB EL
@ YAV ILEBHE LIZEEYH S DEREIR
@Development of Advanced Mineral Processing for Resources
@Metal Separation and Extraction from Solid Waste and Effluent
for Recycling




JxH—A>2/\— Fellow Members

NAFITIVFLIF
Biomaterial Engineering

R #— g

Kenichi HATANAKA, Professor

Oz AU HEE A E

O HDFERMEMI FIREZEBNORFE

@Production of oligosaccharides by using cells

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

B - bFETZ
Environmental and Chemical Engineering

HE ER BE

Akiyoshi SAKODA, Professor

@A RERRICA =/ A A TR Y T7 4 F ) —DRIF

ONAF T AN LDILZEK - BMHERTOER

@Creation of biomass refinery for sustainable society

@Biomass conversion processes for chemical feedstocks and
fuels

BREESFMHE

Environmentally Conscious Polymeric Materials

T HF EHR

Naoko YOSHIE, Associate Professor
ORGP E LLVEREE R S F M OB
O ENRIUEEN FOME - MEMN & TOMHBRET~ DI A

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

BREHFF

Mineral Resources Economics

TE B ERE ARREMREUE-)

Tsuyoshi ADACHI, Associate Professor

(Environmental Science Center)

OERFEMTIBOFMAMERMRATFLET Y VY

@Y T7ILA T 3 VAT & B ERMAFKREDTE

OERHRDSA THA VLT ERA VL

@Economic analisys and system modeling for mineral resources

@Evaluation of mine development investment using real option
analysis

@LCA of resources development

SNENEEERFZEE Foreign Cooperative Researchers

Alfons Buekens %%

(FYaveILBHERE NLE—)

Alfons Buekens, Professor

(Free University of Brussels, Belgium)

FM: MEMHEERRE. RETS

Specialty: Hazardous materials circulation analysis,
environmental engineering

Donald R. Sadoway #i#%

(XY Fa—tyYIRKE, KE)

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

H REMB TOERIE, BRILE
Specialty: Advanced materials processing, electrochemistry

O BuR

(PRAKE. PE)

Guo Xueyi, Professor

(Zhongnan University, China)

F: RIHMR IOy T TR TFUTIVHR -

THAU— FBERBERIV SV

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

K OBR R, FHR

(ALRBHEKRE, PE)

Hongmin Zhu, Professor, Dean

(University of Science & Technology Beijing, China)

FM: BRI TOERIZ, IO

Specialty: Electrochemical processing, metallurgical chemistry

Janis Gravitis %12

(5 FETEIARMEERER. 5 LET)

Janis Gravitis, Professor

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

FM: HMER. Yy FE53v)

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: HHEENOFH T
Specialty: Life prediction of civil structure

Michael J. Antal, Jr. %%

(INTARZENTABRATRILE—BRA. KE)

Michael J. Antal, Jr., Professor

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

B RACEM ., NS FHh—R

Specialty: Carbonization technologies, biocarbon

 XR %R

(ALRMEMARKFEERE. HE)

Tianmin Wang, Professor

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

F: MR, BEAYE
Specialty: Material physics, solid-state physics

HEK °F

THE UNIVERSITY OF TOI




SNENEEERFZEE Foreign Cooperative Researchers

Toru Okabe %

(THFHRAGMKZE:, KE)

Toru Okabe, Professor

(Texas A&M University, USA)
http://www.tambcd.edu/biomaterials/index.html
M ERMNE. BEVERE

Specialty: Biomaterials, toxic materials science

Xiuyang LU #4%

(HOTKZE . HhE)

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

Yakov Ben-Haim %1%

(A RAFTLIRKFE, 1 XTI

Yakov Ben-Haim, Professor

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

F BFEHIRDTERAA D
Specialty: Economical risk assessment

iR HR

(PRAKE. BE)

Zhang Chuanfu, Professor
(Central South University, China)

HMERAE. FRHRM IO VY
Specialty: Non-ferrous metallurgy,
advanced non-ferrous materials processing

T #uR

(AERITEREMHER, PE)

Zuoren Nie, Professor

(Beijing Polytechnic University, China)

FM: HLEMH. ERTA. REAMEMH

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)

FMBEVIaAL—Y 3y, BHEMERE

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
HY: MEBRTYA IF

Specialty: Materials circulation design engineering

H BEF AR
(BRZ, XERE)
Ryu Bong-ki, Associate Professor

. (Pusan National University, Korea)

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

FPY: IRGIEAAN R R ERE
Specialty: Design of environment-affinity materials

Steve Cockcroft ##%, Head
(FVT4waanvET7KRE, hT¥4)

Steve Cockcroft, Associate Professor, Head

(The University of British Columbia, Canada)
http://www.mmat.ubc.ca/people/faculty/cockcroft.htm

HM: MEBHERH. EMTO0LRITE

Specialty: Materials transport phenomena, materials processing engineering

Du Sichen %%

(EXIHMKE, RI—TV)

Du Sichen, Professor

(Royal Institute of Technology, Sweden)

H: 2EBR IO ELROTA I 0ETY VY
Specialty: Micromodelling in metallurgical process

Georges J. Kipouros %%
(FIR—T—KZ, hFH)
Georges J. Kipouros, Professor
(Dalhousie University, Canada)
FF: ARMEOBERILF IR
Specialty: Electrochemical engineering of molten salt

Johan Nell {§+
(RvTv9. M729%)
Johan Nell, Dr.

(Mintek, South Africa)

FPY: B
Specialty: Hydrometallurgy

Geir M. Haarberg #i%

(/o —IRBRRFEXRE, /L)

Geir M. Haarberg, Professor

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

#M: BRILF
Specialty: Electrochemistry

Dai Yongnian ##%
(RBAEIKRE, HE)
Dai Yongnian, Professor

® (Kumming University of Science and Technology, China)

F EZAE

i Speciality: Vacuum Metallurgy




EHEA D /N—

Cooperative Members

PLPETRNOEE 2 A
BELE
Management of project / technology

B B iR
(EEHMHRR FiR)
Tomonari YASHIRO, Professor
(Director General, Institute of Industrial Science)
OERNFICHEITSEXRTIND— -
ESRRETIILORE
OYRTF I AVA UL a VT HHR
@Business model development for industrial ecology in
construction related activities
@Sustainable construction

RIS XIER

Inorganic plasma synthesis

NE FE HiR

(AR BIFT &)

Yoshitaka MITSUDA, Professor

(Deputy Director, Institute of Industrial Science)

@ TS XYCVDEERAV=H 1 VEL FRAIC

11 B RERE RS & RISHERZR
ORATCHILEFAVEL FERRE L OHMBEFRZERA N
REBEHEEREEFYME
@Diamond film deposition by plasma CVD process
@Surface reactions of H and O radicals on diamond surface

HETF

Earthquake engineering

i R

(EE&ﬁW%mWWE)

Yoshiaki NAKANO, Professor

(Deputy Director, Institute of Industrial Science)

O R O 1t FRAE IR ST (B ST
OMEIC & YK LI-REYORERE

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

M- BEETULYT

Modeling for materials and environment

RE E KB

(i) S FHMm BT E R - BRER)

Itaru YASUI, Professor

(President, National Institute of Technology and
Evaluation)

OHEILETIEIC & BRI - TOERBE T &

OLCAFEERAVERES SUHR T 0t RITH T 2 BEMTE

@Modeling for materials and process by means of computational

chemistry

@Environmental evaluation of industrial products and waste

process by LCA

WEMEE
Composite materials engineering
T B g
(ERHFERFREL S —)
Yutaka KAGAWA, Professor
(Research Center for
Advanced Science and Technology)
Ot 52y IREEMN, EREEEHH,
ERMHRE S hREEO NPT - BT
@Evaluation and analysis of mechanical behavior in ceramic and
metal matrix composites, Interface/interphase mechanics of
dissimilar materials

HWHEME LR

Functional materials chemistry

Fl B SR GEHEPERTRES—)
Masaru MIYAYAMA, Professor

(Research Center for

Advanced Science and Technology)

@4 E) —HFAERATABREERFERD
A

BA%E
O EMMER 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

B OHE Hg
(ZRVF—IEEEFRE 4 —FK)

Atsushi TSUTSUMI, Professor

(Director, Collaborative Research Center for
Energy Engineering)

O L)) F—BERT RILX TR

OIRILFX—R/IR—Y ) VT ETAREE T DN ER Bt (FCB)
DEAFE

@Exergy Recuperative Energy Conversion Technology

@A Novel Fuel Cell/Battery (FCB) System for Energy Sparkling

YRFAFEY T« BEtFE
Sustainability design

Hil WE iR
Nobuhiro YOSHIKAWA, Professor

@ T ILFRT—ILHHBIRETIL
® HEHIERE

@Full-multi-scale fracture model

@ Structural optimum design

HHMEHEREILE
Functional Organic Materials Chemistry

bt S Sl ¢
Koji ARAKI, Professor

OBSFAMOIEE & £ OiEE
OWMEEMET R AM MO & AR
@Functional Design and Fabrication of Supramolecular Materials
@Design and Synthesis of Functional Organic Luminescent
Materials

AHSEHEILE
Functional Organometallic Chemistry

WE wE R
Yasushi MIZOBE, Professor

OEBRER—MEY SR I —DAMEEHEED
ki
OEHERBAREAV-EHRARE MERE

@Syntheses and Development of Functions of Transition Metal-
Sulfur Clusters

@Organic Synthesis and Catalysis Promoted by Multimetallic
Complexes

478 - F/ HESHE
Micro and Nano Materials Analytical Chemistry

BE® KA #u®
Masanori OWARI, Professor

O LL\Y (U OE—LONFEDES
OHMIBEEM B D= RTHH
@Development of Advanced Micro-Beam Analytical Instruments
@ Three-Dimensional Analysis of Microstructure Devices

SEREMHER

Amorphous materials design

#L WMz &g
Hiroyuki INOUE, Professor

OFREMBREETE5CHILRE

O/ S AT DEBEREA A L OEEFIEH

O SAPOFHLEAA 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

FR TR

Optoelectronic Functional Thin Films

TR Hix
Hiroshi FUJIOKA, Professor

Q1= /N—H)L - EZF T v LRI
OFERARFAGaNTER. AEEMAINGaNfERDE R
@Universal Heteroepitaxial Growth

@ Development Of High Quality Group Il Nitrides

NS FER

Synthesis of Functional Molecules

Il —& &g
Kazuaki KUDO, Professor

O KRB P THAET SERBHRTF F
TEAMIE DR

OWAMEREREBAR 1 I FOER EYIETE

@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 BB

Yasuyuki SAKAI, Professor

Ot | L7 5 T ERIBEDT 50
b

O@H - ITHIIT 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

I Of &R
Tetsu TATSUMA, Professor

@S, KEHMEDT RILE—EHBIH -
T RDFF

OER - BR - BEAERN1AEL Iy */ZTACDEE?E

@Energy conversion materials and devices including
photocatalysts and photovoltaic cells

@Biosensing systems for medical, food, and environmental
applications

WAk L
Functional Metal Complexes Chemistry

BH Mz EHR
Kazuyuki ISHII, Associate Professor

O ) AT EREBILMER =
AW - EME A ORR

ORIt R R A DR

@Development of Novel Organic-Inorganic Hybrid Materials
Based on Metal Oxides

@Photofunctional Metal Complexes

MY - MRS

Environmental Catalyses and Materials Science

M B OEEER
Masaru OGURA, Associate Professor

@ URTLAVTY L—ay  HEEEEL
O/ REZEM TORRMYE LR
@System Integration & Multi-Functionalization
@Selective Catalyses in a Confined Space

TAIABHORATL
Micro Analytical System

KR BF a5
Akihide HIBARA, Associate Professor

O FEHIH & FRAAR T

O RIAR BT L BRI

@Interface Design and Microfluidic Device
@Analysis of Fluid interface and Imaging Method

SFRMETE
Molecular Integrated System Engineering

L WME EER
Hirohiko HOUJOU, Associate Professor

O FHRIMAERIC L HHEEMEERA) v —
DFA%
OMMAFRHE LBMEFIM LMHRAR

@ Development of functional metallopolymers by molecular
integration

@ Material development using dynamic covalent bond and
complexation

1M F AR - P
Biomass resources and chemical engineering

2R i BEERR

Kazuhiro MOCHIDZUKI,
Project Associate Professor

OB PMMET MM ERA Lz ( AT R
MDD TERERMBDEE
ONAFIRY T74F ) —T AL RADHEE
@Production of biobased industrial raw materials by
physicochemical material conversion technologies
@Establishment of biomass refinery processes

[ =iy e
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7t RXAE Access to the Center

B#RX Transportation Network

Nanboku Line

JR Yamanote Line

IIS,UNIV. OF TOKYO

KOMABAIICAMPUS|

Chiyoda Line

NIV. OF TOKYO
HONGO MAIN
CAMPUS

1IS,UNIV. OF TOKYO
CHIBA EXPERIMENT STATION

Institute of Industrial Science
Chiba Experiment Station

W pois Smin. walk from
Nishi Chiba Station

IIS.UNIV. OF TOKYO
CHIBA

EXPERIMENT
STATION

For more details, visit the homepage
(hitp:/fwww iis.u-tokyo.ac jp/).

(Odakyu line/Chiyoda line

7 min walk from the Higashi Kitazawa Station
12 min walk fram the Yoyogi Uehara Station
Keio Inokashira Line

10 min walk from the Komaba Todaimae Statior
10 min walk from the |kenoue Station

Subway Chiyoda Line

X/

UFJ Bank-
Komaba Todaimae Station

T 153-8505 R &8 B B X §9154-6-1

RIR KA EBAT IR
Y RTA F ITILHEERR
HEZES: Fw-201

Tel: 03-5452-6740

Fax: 03-5452-6741

HEL S —

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

Address

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/
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