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As a part of the ongoing efforts to achieve a sustainable society, the International Research Center for Sustainable Materials
was established in April 2004. The objective of the Center is to address various problems such as those encountered in the
design, production, and usage of materials and the processing of materials that have exceeded their useful lifespan. Materials in
a sustainable society refer to those that are manufactured at a low environmental load and at a reasonable cost while still
delivering sufficient performance, which ensures economic processing after they surpass their useful lifespan. Focusing on the
development of materials and environmental-load reduction in their efforts to establish a low-carbon society, as well as a system
to address impending resource and environmental problems, the Center has been performing 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 byproducts, identifying boundary conditions for the design, production, and disposal of materials,
and developing new materials with extra-long lifespans and low environmental loads. The Center is also engaged in highlighting
certain materials such as silicon, which is used in the manufacture of photovoltaic cells, and rare metals, which should be
recycled on a priority basis owing to their scarcity. Moreover, the Center is investigating various aspects of sustainability and
emphasizes that optimal resource utilization strategies and the establishment of production/recycling processes are issues that
must also be tackled, even beyond the Center’s period of activity. Recently, research has been carried out not only on metallic
materials but also on low environmental-load materials such as polymers. This research is promoting collaborative studies in
Japan as well as abroad. In particular, the Center has established academic exchange programs at an international level,
conducts collaborative projects with researchers abroad, and periodically holds a workshop in the USA. It has also set up branch
offices at the University of Toronto, Kunming University of Science and Technology, among others, to facilitate international
research activities. The Center and we, its members, would like to contribute to the realization of a sustainable society by taking
full advantage of the opportunity given to us.
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Materials Flow and Recycling Division. Design and Control of Materials Flow

Scrap silicon
containing impurities
suchas P and B
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This division analyzes global-scale material flows through international

research collaboration, and develops production and recycling processes

aiming at rationalization of material circulation. Waste treatments are also

investigated for hazardous substances generated in the processing of

materials and their final disposal.

@ Process development for sustainable materials based on international
materials flow

@ Analysis of occurrence, immobilization and circulation of hazardous
substances

@ Development of recycling processes for exhaustible resources B o E £ R L
HHELE T O ADH 0 RGHFT

B Reaction analysis of material production processes
by high-temperature mass spectrometry

@ Improvement 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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Mineral Economics Division: Evaluation of Sustainability for Resources Supply and Market
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Conducting an analysis of the sustainability of the supply-demand of mineral resources that
considers the resources and their environmental restrictions is a significant research objective Metal prices trends from 2000
when trying to achieve a sustainable society. In addition, the rapid expansion of the demand for

Phase Project

metal, especially in developing countries over the last several years, raises concerns about future  (investment)s vaue

resource supplies. Regarding issues related to the market, economics, and the environment in -
the resources lifecycle, studies contributing to the sustainable resources supply for Japan and the -

world are in progress.

@ Deriving an economic indicator and price model in the metal market

@ Determining supply-chain and resources issues in the mineral industry .

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

@ Conducting a real option analysis for investment in resources development Time

AW Exercise Cell £27 Waiting Cell
@ Determining the environmental impact indicator of mine development —— Value Transition
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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 the Material Recycling Process
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The objective of this division is to develop environmentally benign chemical materials—
namely, those with lower energy consumption and pollution over their whole lifecycle
(production, use, recycling, and disposal), as required by the Green Chemistry spirit.
Development of 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 B
BRI AL BEER)v—

@ Development of chemical technologies for biomass utilization Self-Healing Polymer based on Reversible Bond Formation
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Main members: Prof. N. Yoshie, Prof. K. Edagawa
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Sustainable Materials Processing Division: Planning Concept and Strategy for the Construction of a Sustainable Society

Environmentally Sound
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Developing environmentally sound/ultra-long life materials is the main scope. Both \_ J Idea changes scrap to
new process technology and estimation methodology are essential to achieve a - " valuable materials
highly sustainable society, which can be attained by extending the life of materials ‘4 MGSi
or by developing new recycling technology. e
@ Development of ultra-long-life materials and estimation methodology T Si-AlMelts
@ Atomistic optimization for extending materials life M Heating Zone
@ Process technology for hazardous chemicals

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

materials such as rare metals. Mold

Image of solidification refining process

ERELTFRE | RE—H KB, BOMAR, TR ELKE, SR FAKE 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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[IS-IRCSM Mini-Symposium: Biobased Polymer Materials for a Sustainable Society
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The International Research Center for Sustainable Materials (IRCSM) Mini-Symposium on
biobased polymer materials for the transition to a sustainable society was held at the Institute

of Industrial Science (IIS), the University of Tokyo, on December 4, 2012. After opening
remarks by Prof. Kazuki Morita, Director of IRCSM, six invited speakers (four from
universities, two from industries) presented lectures under the chair of Prof. Naoko Yoshie.
About 80 researchers participated and discussed the latest research achievements and
recent market development of biobased polymers, as well as the life cycle assessment (LCA)
of them.

T | H[lml”””m”“l\\‘ (PO Prof. Seiichi Kawahara

December 2012 at Tokyo Prof. Kenichi Hatanaka

Prof. Tadahisa Ilwata Dr. Kazue Ueda Dr. Atsushi Miyabo
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Opening of the Branch Office of Institute of Industrial Science, the University of Tokyo

in the University of Toronto
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A memorial ceremony was held for the opening of a branch office of the Institute of Industrial Science, the University of Tokyo (IIS/UT)
in the Faculty of Applied Science and Engineering at the University of Toronto (FASE/UT) on September 7, 2006. Accompanying the
establishment of the branch office, IIS/UT and FASE/UT began cooperative researches on sustainable materials as a cooperative
research unit titled “Consortium on Sustainable Materials (COSM),” which will continue until 2009. Twelve professors attended the
ceremony, including Prof. Amon, Dean of FASE and approximately ten researchers and students from FASE/UT; and four professors:
Tadashi Watanabe, Kazuki Morita, Tohru Sasaki, and Takeshi Adachi from IIS/UT, all of whom are members of IRCSM. The ceremony
included a message exchange, unveiling, photography, social gathering, and so on. This branch office serves as a facility to promote
cooperative research activities in North America and is also used to house the researchers and staff of IIS/UT during their visits.

Consortiom on Sustainable Yaterials

Unbeeraty o Toronts Univeraty of Tekyo

September 2006 at Toronto
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COSM-UT2-GMSI Workshop
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June 2010 at Hongo

Workshops of the cooperative research unit, the “Consortium on
Sustainable Materials (COSM),” were held beginning in 2007. They are
conducted every year, alternately at the University of Toronto and the
University of Tokyo. These workshops are jointly held with the graduate
student workshop organized by the departments of materials engineering
of the University of Toronto and the University of Tokyo (UT?). From 2010,
the global COE program “GMSI” at the University of Tokyo has joined in

the workshops. Both universities conduct more than 10 presentations in

the workshop and active discussions are held. Participants also enjoy
June 2012 at IIS . . . . ) .

several social gatherings including attending a major league baseball

game, an outing to Niagara Falls when the workshop is held in Canada, and an excursion to Hakone and Asakusa in Japan. This

workshop is an excellent opportunity for international exchange students, especially those who are young.

June 2011 at Toronto
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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 a collaborative research program between the Institute of Industrial Science, the University of Tokyo (11S/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 May 19, 2008. Collaborative studies on sustainable research have been conducted through
the “Consortium on Energy Materials (COEM).” Collaborative research was initiated by Prof. Kazuki Morita of IS (former Director of the
center), who also served as a guest professor at KUST since 2006, and Prof. Wenhui Ma of KUST; the primary focus of the research was
the development of solar-grade silicon refining technology. The office and laboratories are used to conduct the collaborative research and
also serves as a temporary office for visitors from IIS.

<o~

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, from September 26 to 29, 2009. This forum was held as 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 (IIS/UT), was established at KUST. Nine researchers from China and eight members of IRCSM from Japan presented
lectures at the forum.
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September 2009 at Kunming
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Sustainable Iron- and Steelmaking Processes: SANO Symposium

ERES URYYL MEHGEAEERSK IO R  SANOY VRIS L HA2008410
A2—38. ERAXZILELREICTHESINZ. COPURII LK, FIHERHK
B (EEMERR. tr2—K) | HE—#HEE GERaEltU2—R) b
BT, EHEHRRAFRERRORMAUBHEIFICE TIEELRST S
. K A—FETITONz, BRAETEO-OORB IO RADHEILESR
BEIZ, MIBLENERME,S SRFUB TO L REMBERICESE T, 2740
FEENTON, BEAFICBITHHADE-AEFENFF—EICR LIz, SME
1314082 (ERN954. By454%) .

Prof. Nobuo Sano

The International Conference “Sustainable Iron- and

Steelmaking Processes: SANO Symposium” was held from

October 2 to 3, 2008, at Sanjo Conference Hall in the University

of Tokyo. This conference was organized by IRCSM and was

Prof. Masafumi Maeda chaired by Prof. Masafumi Maeda (then Director General of IIS,
former Director of IRCSM) and Prof. Kazuki Morita (then Deputy
Director of IRCSM) in honor of Professor Nobuo Sano, Professor

Emeritus of the University of Tokyo, and his long-term
contribution to the progress of the iron- and steelmaking field.
Twenty-seven invited papers were given with the objective of
establishing iron- and steelmaking processes for a sustainable
society. The topics ranged widely from basic physicochemical
research to the newest technology development in the processes,

Prof. Kazuki Morita and most of the top-ranking researchers gathered from around

the world. The number of participants was 140, including 45 from
abroad.

October 2008 at Tokyo
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Prof. Donald R. Sadoway and
Prof. Masafumi Maeda

Prof. Donald R. Sadoway,
Prof. Georges J. Kipouros and Prof. Toru H. Okabe

Massachusetts

Institute of
Technotogy

The international “Sadoway60 Symposium” was held from June 9 to 11, 2010,
at the Massachusetts Institute of Technology (MIT), Cambridge, Massachusetts,
USA. This symposium commemorated the 60th birthday and 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 (former 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 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 with Prof.
Sadoway. During the celebration party, the complimentary speech was made by
Prof. Maeda. Prof. Okabe, a former postdoctoral associate of the Sadoway
group, who performed the role of master of ceremonies.
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Prof. Donald R. Sadoway
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The 7th Workshop on Reactive Metal Processing (RMW?7)
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The 7th Workshop on Reactive Metal Processing (RMW7) was
held from March 16 to 17, 2012, at the Massachusetts Institute of
Technology (MIT), Cambridge, USA. The RMW, a workshop on
material processing, is held in collaboration with industries and
universities worldwide and has been jointly organized by Prof. Toru
H. Okabe of IRSCM and Prof. Donald R. Sadoway of MIT since
2006. Fifty-nine people from various countries such as the USA, Canada, Norway, and Japan, attended the 7th workshop. From
IRSCM, 13 people, including core members, foreign cooperative researchers, and graduate students participated in RMW?7.

During the two-day workshop, eminent professionals delivered presentations on hot topics such as production/recycle processing
of rare metals and advanced materials for batteries, which are essential for a sustainable society. Participants actively engaged in
discussions as well. The RMW is a leading workshop in facilitating international research activities in the field of reactive metal

processing.

March 2012 at Cambridge
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[IS-IRCSM Symposium — Problems of Resource Recycling Aiming at 100 Years' Sustainability
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The International Research Center for Sustainable Materials (IRCSM) _ . .

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

and activities of IRCSM. Subsequently, 11 lectures were given, including

nine lectures by the members of IRCM, on various problems of resource

circulation and its future prospects. Prof. Tsuyoshi Adachi Prof. Kazuki Morita

Prof. Shuji Owada Prof. Tadashi Watanabe Prof. Kenji Sawada Prof. Keiichi Edagawa

November 2010 at Tokyo
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Sustainability Symposium “Sustainable Materials, Processes & Technologies”
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The sustainability symposium “Sustainable Materials, Processes & Technologies” was held from July 7 to 8, 2011, at the University
of New South Wales (UNSW), Sydney, Australia. The symposium was organized by the materials research center in UNSW (SMaRT:
Centre for Sustainable Materials, Processes & Technologies) and IRCSM. More than 50 people from Australia, Sweden, Canada,
India, Korea, and Japan participated. Nine people, including foreign cooperative researchers from IRCSM, attended the event.

During the course of the two-day symposium, presentations were made on resources recycling, metallurgical processes, and waste
treatments from the viewpoint of the sustainability of the respective subject.

July 2011 at Sydney
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@ 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 5th Workshop on Reactive Metal Processing (RMWS5)’ (Seattle, USA) (February 2010)

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

@ The 6th Workshop on Reactive Metal Processing (RMW6) (MIT, USA) (March 2011)

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




a7 A > /\— Core Members

BRER - A TOER TR

Resource Recovery and Materials Process Engineering
A B i} (L2 —R)
Toru H. OKABE, Professor (Director)

SR EEERM OSHERIR T 0+ XD
OFALOEETOERADEHE

OL7 AL NOHBREEHEREDR

@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

RESSFHHE
Environmentally Conscious Polymeric Materials

HI HF B Gersi—R

Naoko YOSHIE, Professor (Deputy Director)
O@IRBICPE LULMEEEEE S FMH ORS
QLSBT FOHIE - MILHEN & T OMBBRI~DISA

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

R ERERTS

Recycling and Processing of Critical Materials
ATE EX g (BE-BER)
Masafumi MAEDA, Professor (Managing Director,
Executive Vice President, the University of Tokyo)

OLBDIHA VL TOERIZHEITZ2E2E L UBILHORNE

OELEOEIR - HBt - BRICH T 2HM T O ADBH

@ arD) YAV IIZET BHE

@ Thermodynamics of alloys and oxides for recovery process of metals

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

@®Recycling of silicon

HHEE - FRTE
Materials Production and Recycling Engineering
HE —# R

Kazuki MORITA, Professor

OLE - FEABHNICHT IYELE

O/ ORERW MM TOEY LY

OEENMNEL )Y AV ILOYELE

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

@Physical chemistry and waste management and recycling

Rt RS

Mechanical Properties of Sustainable Materials

B E=— 8

Keiichi EDAGAWA, Professor
OEFDEMY
@Y RTA T ITILHHDBESE

@Plasticity of solids
@Strength of sustainable materials

KRR Toex
High Temperature Sustainable Materials Processing

Bl B feRuR

Takeshi YOSHIKAWA, Associate Professor

OEERE LAV BEFERSICOBERRME

H£ETS VI RERAVEEFHD Y o UREHR

O L NRAEFRDODRERA

@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

EiREBERE

Mineral Strategic Security

#=A Ria EAZE

Kenji SAWADA, Visiting Professor
OERNFICBTEYTSAF—>
O LY Bt R & HRMER

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

ERERBERVAT L
Metal Resources Recycling System

hH R EAREE

Takashi NAKAMURA, Visiting Professor

OEEREMBIR LR T LR
OEHLED ) YAV L TOEREHRE
OHENHENRAF LB

@Development of a system for metal resources circulation

@Development of recycling processes for non-ferrous metals

@Thermodynamics and treatment processes of hazardous
substances

EROBE- VYAV ILIE

Resources Processing and Recycling Engineering

AHE F=— FELE

Shuji OWADA, Visiting Professor

@ H AN BD =D DMFEDBAFK

OMERFIHMOBHEL

OREENOMERR L HBERIL

@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

ERME - BIRTF

Extractive Metallurgy and Resource Recovery

o ) FAKE

Katsunori YAMAGUCHI, Visiting Professor

O EHERBUM T O RDBNFEMAR

OFETSRAF v Y ERANSO, AR ERBOETHMNER

@ Thermodynamic study of emerging non-ferrous smelting
process

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

BERMBET S
Mineral Process Engineering

gl B EFEHR

Atsushi SHIBAYAMA, Visiting Professor

O ERBERHMTOBEL

OUHAVILEBME LEREDH, -DEEEIN
@Development of advanced mineral processing for resources

@ Metal separation and extraction from solid waste and effluent
for recycling

20135 3H1B1R%E
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NENEEMEE Foreign Cooperative Researchers

Alfons BUEKENS #i%

(FVaveILBARAKE, NLE-)

Alfons BUEKENS, Professor

(Free University of Brussels, Belgium)

M. MEDERRRSE. BREIP

Specialty: Hazardous materials circulation analysis,
environmental engineering

Donald R. SADOWAY %
RYFa—tyYIMKE, XE)

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

B REMETOERIE, BRILE
Specialty: Advanced materials processing, electrochemistry

|

| Charles Q. JIA #ii2

- (kAYRKRE ATH)
Charles Q. JIA, Professor
(University of Toronto, Canada)

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

M MERRT YA O I2
Specialty: Sustainable metals and materials process engineering

Donald W. KIRK #{2

(FBYFRZE, AFH)

Donald W. KIRK, Professor

(University of Toronto, Canada)
http://www.chem-eng.utoronto.ca/faculty/kirk.html

M AEERIERE. MHLEBEERE. ITRILXF—LRE
Specialty: Interfacial Electrochemistry, Materials and Corrosion,
Energy and the Environment

Vladimiros G. PAPANGELAKIS #i2
(bAY FRE BT H)

Vladimiros G. Papangelakis, Professor
(University of Toronto, Canada)
http://chem-eng.utoronto.ca/~hydro/

FMEX AR, KBFRTOwRIE
Specialty: Hydrometallurgy, Aqueous Process Engineering

% MRER PHR

(AtRBEKXRE. FE)

Hongmin ZHU, Professor, Dean

(University of Science & Technology Beijing, China)

H BRI TO RIS, #ET0eR{EE

Specialty: Electrochemical processing, metallurgical chemistry

B Wt
Toru OKABE, Dr.

B AR, BERERS
Specialty: Biomaterials, toxic materials

Leandro A. VOISIN A. ##i%

(FUKRZE, FY)

Leandro A. VOISIN A., Associate Professor
(University of Chile, Chile)

M EfatY. A
Specialty: Non-Ferrous Metallurgy, Pyrometallurgy

T ORE R

(EBKZE. BE)

Seung-Soon IM, Professor

(Hanyang University, Korea)

ENESFYE. N A TSRAFvH . HEHESD

Specialty: Polymer physics, bioplastic, electro conducting polymer

' AER

(RFXE. HE)

Jie REN, Professor

(Tongji University, China)

B N AR, £ RS

Specialty: Biomass and biodegradable materials

B kE#R

BERAEIRZE, dE)

M Yongnian DAI, Professor

(Kumming University of Science and Technology, China)
BN EEAS

Speciality: Vacuum Metallurgy

B X&8E

EHETRE, FE)

Wenhui MA, Professor

(Kumming University of Science and Technology, China)
M EZAS

Speciality: Vacuum Metallurgy

I XE&®

(ALRMEMRKRFELR, FE)

Tianmin WANG, Professor

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

FM: MHE,. BRnE

Specialty: Material physics, solid-state physics

B EE SR

(FEKRZE, HE)

Chuanfu ZHANG, Professor

(Central South University, China)

FM: kAR, ERFREM IO LY

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

3B P iR

(REKRZE. PE)

Xueyi GUO, Professor

(Zhongnan University, China)

FM: MM IOy —TaTT Y FILHE -

THA o —. FHREBRERV Y1

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

Adam C. POWELL, IV {8+

(Metal Oxygen Separation Technologiestt. KE)

Adam C. POWELL, IV, Dr.

(Metal Oxygen Separation Technologies, Inc., USA)
BEMBEVIaL—Y a3y, AEHMERE

Specialty: Environmental simulation, computational materials science




HNEANEHEDPIZNE Foreign Cooperative Researchers

Steve COCKROFT ##%
N (FUT4vaanvE7KRE, AT H)
Steve COCKROFT, Professor
I (The University of British Columbia, Canada)
http://www.mmat.ubc.ca/people/faculty/cockcroft.ntm

HM: PEBPERMR. FM IO I
Specialty: Materials transport phenomena, materials processing engineering

Du SICHEN #32

(EIAIMKFE, RI—T)

Du SICHEN Professor

(Royal Institute of Technology, Sweden)

 EM ERBBM IO ERAOIAIOET VY
Specialty: Micromodeling in metallurgical process

Georges J. KIPOUROS #i%

(FIR—D—KZE, hTH)

Georges J. KIPOUROS, Professor

(Dalhousie University, Canada)

M ARMEOERLFEIF

Specialty: Electrochemical engineering of molten salt

Johan NELL ¥+
(SvTvo.®72Y%h)
Johan NELL, Dr.

(Mintek, South Africa)
=P R

| Specialty: Hydrometallurgy

Geir M. HAARBERG ##%

(/WY z—IHBERABERZE, /Y1)

Geir M. HAARBERG, Professor

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

BP9 AL

& -8R
(ARIEXREMHZR. HE)

Zuoren NIE, Professor

(Beijing Polytechnic University, China)

FM: HALEMH. KRB, RERMIMH

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

Specialty: Electrochemistry

HEHEA N —

Cooperative Members

RIS

Earthquake Engineering

hE BRI HuR
(& BRI &)
Yoshiaki NAKANO, Professor
(Director General, Institute of
Industrial Science)

@& IR IR TE B S BFFR

OMEICK YK L-BEVOBRERE

@ Seismic risk assessment of urban cities

@Field investigations of earthquake-
damaged areas

WIS XTER

Inorganic Plasma Synthesis

RE HE g
(EELMHRR BIFR)

Yoshitaka MITSUDA, Professor

(Deputy Director, Institute of
Industrial Science)

O TS XYCVDEERAWN A/ VYEVF
MR E 1T B FERBRGE & RGBT
OKAKTCHILEAAVEY FIERRE LD
BMEEEREAV - REEEHE S
KRETFYHE

@Diamond film deposition by plasma CVD
process

@ Surface reactions of H and O radicals on
diamond surface

FavzH b -TRIAVRE
Management of Project

T Hih iR
Tomonari YASHIRO, Professor

OEHNFICHITHEEXTIIOD— -
ESRRETILOBRSE

OYRXTFII-aVvAISHTavIC
B 28R

@Business model development for industrial
ecology in construction related activities

@ Sustainable construction

#¥ - BREETFVIVT
Modeling for Materials and
Environment

R E AEKER

() M SEFERFLARMN - BEE) @Modeling for materials and process

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

O HILFEXIFICK HMHM - TOwREKE
$¥

&
OLCAFEERAVRGEE LU
RE T O RIZHT B REMETE

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

RiFRF®

Mineral Resources Economics

R 8 R

(BREXZ -
ERRRREEHR L2 )

Tsuyoshi ADACHI, Professor

Resources, Akita University)

(The International Center for Research
and Education on Mineral and Energy

QX RAMTIBDOFBAMMERM AT A
ETYLY

@ UTNLA T a vtk 2RRMS
B E O

OEFERREDTA THA VLT ERAAY b

@Economic analisys and system modeling
for mineral resources

@Evaluation of mine development
investment using real option analysis

@LCA of resources development

SR

High Performance Composites

B B8 Hi%
(GHMBEEAHREL 52 —)
Yutaka KAGAWA, Professor
(Research Center for Advanced
Science and Technology)

O+t 3 I v EEEHH, EREEAMH.
iﬁﬁﬂﬁﬁ/*ﬁﬁmﬁ#ﬁﬁﬂﬁ-

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

IaFHL U
Ecodesign

W B— Z#EKE
2EBRE SXALEFERER)

Ryoichi YAMAMOTO,
Professor Emeritus

(BT V—VWARY FO—H SR

@ILIXTUTILOSAIHAIIL

FHER A2 MLCADIRE

OIITHA UOBEREECHAIETILO
i

* @Development of environmentally

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

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

izt

Sustainable Materials Chemistry

El E AEZR

Tadashi WATANABE,
Professor Emeritus
(Research Center for Math and

Science Education, Tokyo University of Science)

(EREHALENREREE 4 —) @ Analysis, design, and development of

O T LX—FH| IR T LORRIT - BEt -
TIHIEH
ORFEMBIC A S Y R Y i & RS

energy-conversion systems
@ Risk evaluation and public awareness
promotion of environmental issues

IRLF—TOERTE

Energy Process Engineering

2 3R R
(TRNF—IFERFRES—)
Atsushi TSUTSUMI, Professor
(Collaborative Research Center

for Energy Engineering)

OV I XF—HERTRILX—EHREIM
OIFILF—RIX—=H LT ETREET D
¥ Em - Eit (FCB) DEFE

@Exergy recuperative energy conversion
technology

@A novel fuel cell/battery (FCB) system
for energy sparkling

Rt 20 3 e o
Chemical Recognition Materials
= OB R

(B EEfRE Y2 —)
Masaru MIYAYAMA, Professor
(Research Center for Advanced
Science and Technology)

OAE—FRFRAERATRBRESE
BREBARORR
OEMMUERREE LD

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

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

H 5K
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RNFRT—VEEDE
Multi-scale Solid Mechanics

Hil BE g
Nobuhiro YOSHIKAWA,
Professor

Cooperative Members

@ T LT ILF R —ILHMEBIEETIL
O RiEFIERE

@Full-multi-scale fracture model

@ Structural optimum design

At E s
Functional Organic Materials
Chemistry

FR #= £

Koji ARAKI, Professor

QBN FMIDEEL T OMAEHRE

OB RREAMBORET AR

@Functional design and dabrication of
supramolecular materials

@Design and synthesis of functional organic
luminescent materials

2490 - F/ HHAE
Micro and Nano Materials
Analytical Chemistry

ER WAl @
Masanori OWARI, Professor

OH LWL\ AU OE—LRTFEDEE

O WHMIFEM D= RIT AT

@Development of advanced micro-beam
analytical instruments

@ Three-dimensional analysis of
microstructure devices

I - LPIH
Environmental and Chemical
Engineering

BE HEE% R
Akiyoshi SAKODA, Professor

OFEAIAEH I TN A AT R
Y774+ ) —DRIRK

@/N\AFT AN BDILZRS -
BMEERTOER

@Creation of biomass refinery for sustainable
society

@Biomass conversion processes for chemical
feedstocks and fuels

NAFAITYT I
Biomaterial Engineering

fp ®F—

Kenichi HATANAKA, Professor

Offfa L A B ERE
O M DFREMMFIRELBDORFE
@Production of oligosaccharides by using cells

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

BB R
Amorphous Materials Design

#LE e HB
Hiroyuki INOUE, Professor

OFRAMPRAICETE5 CHILRE
@75 ANDEBEREA A L Ol i
O/ S AMNFLEA 4 AEDHEIE

@Reactions of H radical on amorphous surface

@Valence-states control of transition metal ions
in glass

@Atomic arrangement around rare earth ions in
glass

REFHAEEE
Optoelectronic Functional
Thin Films

BRE ¥ Hig
Hiroshi FUJIOKA, Professor

O@1=/N\—H)L - TEZ X vILRREKIFTORSRE
HFEELRFAGaNFER. AEEMAINGa
BROEREL

@Universal heteroepitaxial growth

@Development of high quality group Il
nitrides

WS FER
Synthetic Organic Chemistry

IRk —# B
Kazuaki KUDO, Professor

O KRB P THEET 2EMBHATF FTH
fhAE D BASE

OWAEMXEREAR A I FOE/ME
bl

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

@Synthesis and evaluation of functional,
alternating copolyimides

& - £ RTLIS
Organs and Biosystems
Engineering

EH OR{T B8
Yasuyuki SAKAI, Professor

O NLT v THEEFERERD OO SRR
OH-IHHIET LA T/INA R - SR TLORF

@New methodologies for bottom-up tissue
engineering

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

EEEBRIEET /IR
Advanced Electrochemical
Devices

B W R

Tetsu TATSUMA, Professor

Ofitig, KEMFD T RILF—LHiH -
TN RADBAR

OEH - B& - BREAEANNMA L I0Y
AT LDOFR

@Energy conversion materials and devices
including photocatalysts and photovoltaic cells

@Biosensing systems for medical, food, and
environmental applications

HREE kP
Functional Metal Complexes
Chemistry

BF WMe B
Kazuyuki ISHII, Professor

QL NTILOEREILMERA:
FIRAR - BRESMHORRE

O LiEEE SRR DR T

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

@ Photofunctional metal complexes

SNFERETE

Molecular Integrated System
Engineering

I ME EHg
Hirohiko HOUJOU,
Associate Professor

O FEMABEIC L IHMEMEEREKR v —

DS

OB AHRE LM ERA L - MRBEAR

@Development of functional metallopolymers by
molecular integration

@ Material development using dynamic covalent
bond and complexation

BEALLE - $PEEIE
Environmental Catalyses and
Materials Science

M B OEBER

Masaru OGURA,

Associate Professor

O RTFLAUTIL—Y a3V HEEEL
O/ REZH TOERMWNELHR
@System integration & multi-functionalization
@Selective catalyses in a confined space

RAOAGH AT LA
Micro Analytical System
XK ®BF EBR
Akihide HIBARA,
Associate Professor

O R EFIH & RARTF
O R IRFEMRN & ERiL
@ Interface design and microfluidic device

@Analysis of fluid interface and imaging
method

BT R F—LPTH
Local Energy Chemical
Engineering

27 Wi HEERR
Kazuhiro MOCHIDZUKI,
Project Associate Professor

OMIEL MY BE LRI ERAL =
NAFI AN DITERMBOERE
ONAATRYIT7AF)—TORDHEE

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

@Establishment of biomass refinery processes

+/ MEHREHTF
Nano-Materials Design
w0 mE EHR
Teruyasu Mizoguchi,
Associate Professor

OEMFH LT/ HRIERMA LI-T / MERG
OPFRMERARY MLDE—REFEDRSR
OETFHRIFILF—BENLEDHHE~DEA

@ 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

BMET RO AY FIE
Environmental Management
Engineering

WEF R B
(TERHRH
TTUFILIEER)
Yasunari Matsuno,

Associate Professor

O T TILT A= -
ACYIGTHhAIVTA0Y

@A THAILNTERAAVF

OIERBERMOTIATY 1>

@ |nterface design and microfluidic device

@Life Cycle Assessment

@Ecodesign for Information Technology

(Department of Materials Engineering,

School of Engineering)
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