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Prefatory note

First of all, we would like to express our gratitude for all the support and encouragement we have received for the recovery
from the Great East Japan Earthquake of March 11, 2011.

We have published this Activity Report annually since the Graduate School of Environmental Studies was established in
2003. While we were concerned about a possible downturn in our performance following the disaster, it would appear that we
have achieved more in the last year than we have in the past.

As a result of the earthquake, Sendai endured a blackout of over a week, while the tsunami-hit areas suffered for more than
a month. Logistics slowed down due to the heavy damage to the energy supply lines for gasoline and utility gas. Consequently,
people in the disaster areas now have a deeper appreciation of the importance of energy and resources. By way of comparison,
we imagined last year’s energy supply crisis as one that might possibly occur in 2030, and decided to publish a series of
booklets to encourage people to create the conditions for a comfortable life when faced with diminished energy supplies. The
first issue was released on May 15th, just slightly over two months after the earthquake. Since then, we have so far published five
issues, with a distribution of 20,000 copies each time. In addition to these publications, we have held five forums on earthquake
disaster to support the recovering areas, endeavoring to contribute to local governments’ reconstruction efforts.

On the other hand, each of our instructors has collaborated with local governments and corporations to dedicate him-
or herself to various reconstruction operations, such as removing debris. Our students have also been very active in leading
volunteer work. Each of us at the Graduate School of Environmental Studies hopes, both as members of the school and as
private individuals, for a quick recovery from the disaster; we will continue to work toward making this recovery a reality.

The Great East Japan Earthquake has resulted in many difficulties for Tohoku University. Many buildings and academic
research facilities were greatly damaged and have become unusable. The task of restoring our graduate school building to use
required the sustained effort of our faculty, staff, and students. I am happy to report that, thanks to them, we were able to
restore the academic environment in time to start the new school year, within two months of the disaster. As the Dean of this
school, T would like to express respect and gratitude for every person associated with the school, for overcoming the difficulties
and managing to publish this Activity Report. I would also like to offer my best wishes for their continued success and growth.

\£] %Tﬁ?
protessor Lo Z

RIAZAZRRERZMAR

Dean, Graduate School of Environmental Studies, Tohoku University
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Urban Environment and Environmental Geography

IBISENHESR ' EF  Environment and Energy System Dynamics
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Toward the development of energy system with
low environmental load

Professor
Tatsuya Kawada

Associate Professor
Koji Amezawa

prd I
Cathode  Electrolyte | Anode

Figure 1. A schematic illustration
of a solid oxide fuel cell (SOFC).

Our group focuses on environmentally friendly energy-conversion systems. Special interest is put on Solid
Oxide Fuel Cell (SOFC) that has a potential to achieve the highest ever efficiency in converting chemical energy
of fossil fuels into electricity. Researches on mechanical reliability of SOFC have been performed through
collaboration with other research groups inside and outside the university under the financial support by NEDO.
We are also exploring the research into finding new materials for energy conversion devices. On the basis of
thermodynamics, solid-state chemistry and electrochemistry, we are contributing to clarifying physical and
chemical properties of the energy-related materials. Study on high temperature electrode based on in-situ
measurement techniques has also started from this year under the support of CREST, JST.
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Figure 2. Equipment for the measurement of mechanical properties at elevated temperatures under
controlled atmospheres. (Nippon Techno-Plus, EG-HT-Il) (b) Elastic modulus of an electrolyte
material, for SOFC Ce,4Gd, ;0,65 as a function of oxygen partial pressure at various temperatures.
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Figure 4. (a) Experimental apparatus for high temperature electrochemical

Figure 3. Depth profile of oxygen isotope ratio,'*0/('*0+'°0),
in the LaNiy4Feps035. 5 (LNF) thin film electrode on the
CepGdy;0,. 5 (GDC) electrolyte after the isotope exchange
treatment under p(0,)=0.1 bar at 1073 K for 5 min.
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Figure 5. Defect structures in proton conducting LaPO,, predicted by the first

AydeuS095) [BJUSWUOIIAUT PUB JUSWUOIAUT UBOIN 54k a5 i

principle calculation. Protons are introduced into this material through the equilibrium
between condensed phosphate ions as oxygen deficits and ambient water vapor.

in situ micro XAFS at SPring-8. (b) Oxygen potential distribution in a
porous SOFC cathode of La,sSr,4,Co0;. 5 under polarization.
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Urban Environment and Environmental Geography

HIZFHRED S AF
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Geographical Analyses on Human-Environmental Relations

iR 1RH AR

Professor

Kiyotaka Sakaida

EHIR EH T

Associate Professor

Gen Ueda

RiR R

Assistant Professor

Ryohei Sekine

Fig. 4: 7 Z7E#8 T 7 R 1 FRMRFEX
(235 1F B FAHRER

Fig. 4 : Firewood collection in Gwassi
Hills Forest Reserve, Western
Kenya

Extending his interest in the effect of sea breeze in mitigating urban heat island, Professor Sakaida (Physical-
Environmental Geography) investigated into the cooling effect of nighttime land breeze, observing it at high-rise
buildings in the central business district and suburbs of Sendai City. He started to collect data to evaluate how the
land cover change in the Sendai coastal areas, resulted from the devastating Tsunami of the 2011 East Japan
Earthquake, affects the invading feature of sea breeze. As the chairperson of the Tohoku Geographical Association
based in the hard-hit region, he also set up "the 2011 East Japan Earthquake Emergency Committee", and initiated
the Web site "the 2011 East Japan Earthquake Bulletin" to collect and disseminate worldwide information on the
damages and for restoration. (http://wwwsoc.nii.ac.jp/tga/index.html) The ongoing research by Associate Professor
Ueda (Human-Environmental Geography) on peasant livelihood security, natural resource management, and the
regional system of place network in Northeastern Tanzania was extended to the GIS analysis examining the
potentiality of different approaches, including local lacunarity analysis of agricultural land use, and to his fieldwork
in the Lake Victoria region of Western Kenya on the agro-silvo-fishery system with emphasis on socio-economic and
environmental transformation. He also initiated a geographical investigation into the factors controlling the spatial
pattern of water-pipe damages by the 2011 earthquake in Sendai City. Assistant Professor Sekine (Human-
Environmental Geography) examined the Tsunami damages in agricultural production, and illuminated the regional
structure of serious repercussions on agricultural marketing of local produce due to harmful rumors and misinformation,
especially in Fukushima and Miyagi Prefectures. He also found out that poor monitoring facilities and lack of
geographical knowledge among the public authorities led to miscommunication of the information, at the initial stage
of the disaster in particular, on radioactive material diffusing from the broken-down Fukushima Daiichi Nuclear
Power Plant, thus resulting in the enduring anxiety among the surrounding local residents.
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Fig. 1 AT REICBRE S W - AREES
Fig. 1 : Meteorological station reconstructed at Arahama in Sendai
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Fig. 5: Web site "the 2011 East Japan Earthquake Bulletin
(http://wwwsoc.nii.ac.jp/tga/index.html)
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EEThIRIE - IRISHHIES*S8FE  Urban Environment and Environmental Geography

Eprh - MEIRIE S AT LN EF  Lab of Urban and Regional Environmental Systems

KRR E
NMAIZRNVF—ICETIHE

Research on Urban Water Environment and Bioenergy Yu-You Li

HERE FER

In order to establish a recycling-oriented low-carbon society, our lab studies the following subjects: (1) water
resource and water environmental protection; (2) biological and chemical processes for wastewater treatment and solid
waste management; (3) bioenergy and biofuel production from biomass using anaerobic biotechnology such as hydrogen
fermentation and methane fermentation; (4) the greenhouse gases produced from wastewater treatment plants; (5)
environmental microbiology and chemistry. In 2011, over 10 original papers were published in English journals with
a high standard, such as Applied Catalysis B: Environmental (IF=4.749), Applied Microbiology and Biotechnology
(IF=3.28), Bioresource Technology (IF=4.365), Environmental Science and Technology (IF=4.825), Hydrology and Earth
System Science (IF=2463), Water Resource Management (IF=2.201), Hydrological Processes (IF=2.068), Ecological
Modeling (IF=1.769), Journal of Environmental Science (IF=1513), Water Science and Technology (IF=1.056). These
researches were supported in part by grants from NEDO, JSPS and JST. In addition, there were a total of 18
members studied in our group, including 3 members of staff, 9 Ph.D course students and 6 master course students.
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Professor Assistant Professor
So Kazama Yu-Yu Liu
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Co-Chairman of the 7th International Conference on
Anaerobic Environmental Biotechnology
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EPSIRE - MIRIRIRSEEE  International and Regional Environment

E"!%f'g fmiﬁﬁﬁnﬁif International Environmental Economics

B2 ERIR

Trade and Environment

g ETER |
Professor
Masao Satake

As Masao Satake will retire in March 2012, this is our last report. We summarize our work including students’
researches since GSES was founded in 2003. We have done two major works. The first is the economic analysis of
the GATT dispute settlement on the free trade and environmental protection. The second is the positive and
normative analysis of the Japanese recycling system for used plastic bottles in the open economy. We will continue
to study the economic analysis on the international trade of recyclable materials.
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Rei Matsumura
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EFFIRIE - HRERIR S8R  International and Regional Environment

-9l TP EEEEFREF  Socio-Economic Dynamism of East Asian Countries

MR ERIE : QAR ET O 7EEDEES

Development and the Environment :
the Experiences of Japan and Asian Countries

Big ERiE MR

Professor

Shigeaki Fujisaki

“Development and the environment” are the primary focus of our laboratory. We investigate and analyze
environmental issues faced by developing countries, keeping in mind the underling North-South Conflicts regarding
environmental issues. In 2011, four of the members conducted their research on “Environment and Energy Related
Issues and Policies” in Malaysia. From the 12 to the 14t of September, the laboratory, supported by the Graduate
School of Environmental Studies and the International Post-Graduate Program in Human Security, organized a
Summer School on human security. The main theme of the summer school was the theory and the practice of
human security, each day focused on a specific topic: the first day on climate change, the second day on human
security theory, and the last day on migration issues. The main lecturer for the whole set of lectures was Des
Gasper: Professor of Human Development, Development Ethics and Public Policy, at the International Institute of
Social Studies of Erasmus University Rotterdam (ISS-EUR), The Netherlands.
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At the Malaysia Palm Oil Board
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EFFIRIE - HRERIR S8R  International and Regional Environment

BIS . TRIVF—EBZS5HRESEF  Environment, Energy and Economics

RIR. TRNVF—LEH

LS plliesd=

HERE BEAKEN A
. . Associate Professor Re.seache-r .
Environment, Energy and Economics Shunsuke Managi Hidemichi Fujii

We focus on diverse areas of resource and environmental economics and policy, including examinations of:
policy instrument choice; competitiveness effects of regulation; diffusion of energy and environmental technologies.
Particular research outcomes include experimental analysis of emission trading, future automobile marketing by
electronic vehicle, smart growth with compact city, and carbon productivity considering industry structures.
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EFFIRIE - HRERIR S8R  International and Regional Environment

BIEidiiA /A N—3 598  Environmental technology and innovation

RIRA /I N—2ahEL
HLLESLOMES

New lifestyle driven by environmental innovation

g m R

Associate Professor
Ryuzo Furukawa

Our department has started in April 2010 and pasted 1 year. We studies the environmental issues in
innovation process under environmental restriction, methodology of lifestyle design, methodology of environmental
problem solving business, and application researches based on statistics and case studies. The activities of this
year influenced by East Japan Mega-earthquake and did many activities on community design.
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KIGHERS X7 L - TRIVF—5EBEE  Solar and Terrestrial

WIRYIE - TRIVF—ZEDE

Geomaterial and Energy

WEIRIEICH T B]E -
VAT LNIBRERDFIA

Understanding and Utilization of materials and systems in Geosphere

BE LE &S

Professor
Noriyoshi Tsuchiya

The objectives of our research are to understand the physical and chemical properties of geomaterials (rocks/soils/
geofluids), reactions between fluid and rock/soil, mass transport in the surfaces, subsurfaces and crustal environments.
After mega-earthquake and tsunami on March 11, 2011, we have collected and analyzed Tsunami sediments along the
Sanriku coast from Fukushima to Aomori to assess the risk of tsunami sediments. Based on the bulk compositions and
water leaching tests of the Tsunami sediments, we clarified the distributions, forms, and risks of heavy metals and As
in the Tsunami sediments. We also revealed that Tsunami sediments can be distinguished from ordinary marine
sediments by geochemical signatures, that is useful to determine the Tsunami area at the past events.

We developed our understanding of the kinetics of precipitation of silica and calcite, fluid flow in the fracture
systems, fracturing under hydrothermal conditions, and material processing. These results provide fundamental

basis on further utilization of geothermal energy.
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Associate Professor Assistant Professor
Atsushi Okamoto Noriaki Watanabe
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Reseacher
Takahiro Watanabe
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Water Dynamics, Sendai (3/8-10)

17™ Japan Formation Evaluation Symposium , Makuhari
(9/29,30)

Geothermal Resources Council 2011, San Diego, USA
(10/24)

American Geophysics Union, San Francisco, USA
(12/5-10)
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Fig. 4 Newspaper article on the
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Fig. 3 XRF Analysis of Tsunami Sediments
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Fig. 5 The As amount of Tsuanmi
sediments leaching into water. Red marks
indicate the locations with higher As
content than the regulation value.
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KBEMERS A5 L « TRIVF—EEE Solar and Terrestrial Systems

j&ﬂ%iﬂﬂ?gﬂﬂ“?ﬁﬂf Surface and Subsurface Instrumentation Laboratory

REHZOFBICHEA»SMYIET

EHUR Bl B EFEESERE BitBER BitifEER
BE R 3 8 R e h— stk B2 ER E £3i EBEF
Professor Associate Professor Senior Assistant Professor Assistant Professor Researcher Technical Assistant Technical Assistant

Attacking the essence of environmental problems Hiroaki Niitsuma Hiroshi Asanuma Hirokazu Moriya Maki Ikegami Sho Hoshi Mikio Hoshi Akiko Hoshi

The members of this laboratory made various kinds of social activities after disaster of Tohoku Region Pacific Coast Earthquake, considering
the impact of the earthquake-induced problems to the future energy, economical and social systems in Japan. Field survey, organization of meetings,
support of education in the disaster-stricken area, and volunteers of the students are included in the activities. A concept of the dual energy path
(DEP) was deduced by integrating experiences after the earthquake and research on EIMY (Energy In My Yard) by Niitsuma. Planning of research
for development of geothermal energy was initiated by Niitsuma in corporation with Japanese researchers, and the plan has been listed as one of
the master plans in academic researches by the government. Continued research on seismic monitoring for reservoir characterization and mitigation
of risk of felt earthquake has been made under international collaboration. Total number of 12 papers have been published in journals and
proceedings, and two academic awards were given to the researchers in this laboratory.
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Variations of ozone and related trace species in the atmosphere

R MHE I

Associate Professor
Isao Murata

CH, profiles were derived from infrared spectra observed with FTIR at Tsukuba and its temporal variations

were investigated. A new type of balloon-born instrument for observing stratospheric ozone with small

spectrometer was made and tested. We participated in the NDACC2011 symposium held at Reunion Island on 7

- 10 November 2011 and presented our results of CH, observation. Polar stratospheric clouds observation with

FTIR at Ny-Alesund, Norway was carried out from December 2010 to February 2011.
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Fig. 1. Temporal variation of vertical column amount of CH, from 2004 to 2010
observed at Tsukuba
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Fig. 2. New optical ozone sensor with small spectrometer.
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Fig. 3. Group photo of NDACC2011.

Fig. 4. New observatory under construction in Reunion Island.
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Fig. 6 Experiment in the lecture for Kesennuma high school students.
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Toward advanced environmental geomechanics and energy technology Koiji Matsuki

Bz *’A* -

Professor

Major activities in our laboratory in this year are: 1) Experimental study on poroelastic constants for precisely
monitoring geological storage of carbon dioxide, 2) Effects of hydraulic fracturing with super critical carbon
dioxide, 3) New fracture theory of rock based on intergranular cracking, 4) Evaluation of fracture permeability
under pressure gradient of arbitrary direction in the general state of in-situ stresses, 5) Experimental study on
cleaning of inner wall of PVC casing with self-rotating waterjet nozzle system, 6) Degradation of organic compounds
with cavitating waterjets, 7) Numerical simulation of waterjet excavation of soft rock using SPH, and 8) Development
of the intelligent compact conical-ended borehole overcoring technique and the 3D JAPAN STRESS MAP.

(AR R]
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Fig. 2 Development view of the surfaces of a
specimen fractured with super critical CO,.
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Fig. 0 Members of our laboratory.
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Fig. 7 Trial lecture and experiment for

a3 / 7 |‘) (1 1/ 26) (Flg.7) students of Kesennuma high school.
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Studies on environment-friendly development systems

R Sia sh
Professor

Hiroshi Takahashi

In 2011, the research activities of this laboratory are as follows:

1) The actual construction to create the artificial ground by recycling Tsunami sludge in Shiogama city, Sendai city
and Kesennuma city, Miyagi Prefecture was carried out. This actual construction was financially supported by
The Mitsui & Co.LTD. Environmental Fund -2011 Great East Japan Earthquake Relief Grants.

2) The durability for erosion of fiber-cement-stabilized soils was experimentally investigated. It was confirmed
through the experiments using submerged jet that fiber-cement-stabilized soils using paper debris and rice

straw have high durability for erosion.

3)In order to elucidate adhesion mechanism between clay-rich soil and metallic material, the adhesion tests were
performed using metallic material and soil animal’s cuticles at different water contents of Kasaoka clay. It was
cleared that the adhesive stress decreased with increasing the roughness factors.

4)In order to contribute to giving theoretical knowledge for mixing soils with soil improvement liquid agents, a
simulator to analyze interaction behaviors of solids and liquids was developed by using SPH (Smoothed Particle

Hydrodynamics).

5)Kinematics of wheel type vehicle with crawler between front and rear wheels was theoretically investigated.
Furthermore, a model of wheel type vehicle with crawler between front and rear wheels was made to confirm

the smooth movement of the vehicle without lateral slip.

6) A numerical model to simulate crushing performance of mobile crusher was developed.
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Fig.1 Environmental Award of the Hitachi
Environment Foundation.
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Fig.2 The actual construction to Fig.3 Artificial ground was completed.
create the artificial ground by recycling
Tsunami sludge.
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Fig.5 Adhesion test to elucidate adhesion
mechanism between clay-rich soil and
metallic material or soil animal’s cuticles.
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Fig.7 Laboratory test using model of Fig.8 An example of numerical
wheel type vehicle. simulation results for mobile crusher.
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Development of Environmental Load Reduced
Remediation Technology
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Assistant Professor

Assistant Professor
Masayoshi Hatayama Yasumasa Ogawa
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Contamination of soil and groundwater by chlorinated organic compounds, petroleum hydrocarbons and heavy
metals has been a serious problem today. However, effective methods that removes spread pollutants without load
for environment have not been developed. Our target is to develop remediation technologies for contaminated soil
and groundwater with low cost, energy and environmental load. From this point of view, we are conducting
researches on (i) chemical dechlorination of chlorinated organic compounds with natural minerals or iron powder,
(i1) microbial degradation of chlorinated organic compounds and petroleum hydrocarbons, (iii) characterization and
chemical stabilization of heavy metals in soil, (iv) phytoextraction of heavy metals. Also, we are investigating
microbial sulfide-oxidizing and sulfate-reducing processes to apply for industrial and environmental issues.
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Fig.1 Chemical form change of heavy metals in sedimentary rocks and soils

HEWEFIETIRESLE LT KEEHDOTYEICLS
BERKEDPSNDELEBBREDKRFT 2T, £/-bFRS
ERENTIO Y HICH T D RN E B D LIRS
LU FENFIMRET o720 MBETHEICLSHR
{EKFERERS20IC. ZOEFTIHMEDOKRTICEFL
2o JOAIFLIX7OQNC UL EDFRIERILE
MOWMENDEEICEAL. ChSDORBRICHEDEMEMETRE
BEREWILL. TOBERMEMESHMEMBOREER
DI EED. EABRRIEKFERLENSRELL

toed Eu 5:
Ll L Wrﬁ
|<|'
w'
z
F ow
1
5
H
s 10
i
1000
Mum TauM (L Wum

Fig.2 Distribution of Dehalogenase Genes during Dechlorination of cis-DCE
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Photo3 Gamma-ray counter Wizard 2480 for measurement of radioactive
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BS99 EEDEF Environmental Analytical Chemistry
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Development of Chemical Motifs for Environmental and Biochemical

Analysis

R BE

Professor
Hitoshi Hoshino

Bl B

Associate Professor

Nobuhiko Iki

The aim and goal of this division are to develop analytical and measurement methods, which serve as an
essential technology to ensure public security via environmental assessment and integrity. The analytical technique
of future will fulfill requirements such as (1) assessment of environment and safety, (2) support for health and
medical treatment, and (3) accessibility of residents and citizens, and therefore will be designed on the basis of
conditions such as (a) Real-life, (b) Real-time, and (c) Real-opportunity. Obviously sophistication of precise-made
analytical instrument is not the only solution to satisfy these requirements. We believe that breakthrough in
analytical technology will be brought by development and application of chemical motifs capable of recognizing
materials and by establishing methodology for separation/preconcentration and detection/determination methods
for materials of environmental importance. Among such chemical motifs that we studied this year, three examples

will be described:

1. Highly efficient near-infrared-emitting lanthanide(III) complexes formed by heterogeneous self-assembly of Ag',
Ln™ and thiacalix[4]arene-p-tetrasulfonate in aqueous solution (Ln™ = Nd™ Yb™).

2. Bis(o-diiminobenzosemiquinonato)platinum(II) as a non-covalently formed molecular motif for anion recognition
via hydrogen bonding with its N-H proton and signaling with its near-infrared absorption.

3. Kinetic stability of Fe(III)-fulvic acid studied with capillary electrophoretic reactor.

2011 EOHMAMR
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Heterogeneous
self-assembly
in aqueous solutions

Strong Near-Infrared Emission
from Ln"" shielded in the O3 cube
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Figure 1. Heterogeneous self-assembly of Ag!, Ln", and TCAS leads to the supramolecular complexes with strong NIR-emission ability owing to the Og-cubic coordination environment.
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Figure 2. Response of NIR absorption of the
biradical complex, [Pt"(L'°%),]*, toward HSO,.
[[Pt"(L'S9),]%1=7.1 X 10° M, [(NBuy)HSO,]; = 0 ~
0.03 M in CH5CN.
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Figure 3. Electropherograms obtained with
a series of CER experiments (a-c) showing
gradual decrease in the peak height of
Fe(lll)-FA complex, and the dissociation
reaction profile (d)

DA

- BEDLHFIES DRI L, RAL2—E
[EZTHIL PL(Il) $EEDKFIEEERERVSEFRIRIN
ToF Y]

FE#EARR (M1)

- B 31 EFTETU-BERAB LRI I L, RIEZ—BFHE
[RUINTE - FTHI)I AT L - BEADI S 14—
S ar& CE £AV 31 E (EFfEAF |
Bigi (M1)

- BAR A EZESRALZE. RIAAHEZE
[$EREEBETINMEZRISRDALEES R EHEE
Bl DER ]

Sl {HE

7 T71ET1LR—b2011

|
H
it
£
2
A
z
Ly
#
B
EE
m
=
=
=
]
=
3
("]
b=}
=l
L
<
[vs)
)
=
oQ
b=
(7]
<
%
"]
3
7]

31

12.3.21 4:59:45 PM ’7




5 I\SFEEEE  Environmentally Benign Systems

Iﬁiﬂﬂiﬁﬂ%ﬁﬁ'?—ﬁﬂ? Environmental Bioengineering

3170 /BB AT LEFIALY:
RIREIFENAFC I TTNAADRE

Development of Environmental/Biomedical Sensing Devices

with Micro/Nano Electrode Systems
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Micro/nano-biosystems address the continuing demand in bioprocess science and engineering for fast and
accurate analytical information that can be used to rapidly evaluate the interactions between biological systems
and bioprocess operations. Furthermore, these systems can miniaturize and functionalize analytical devices. We
have developed biosensing devices incorporating micro/nanoelectrodes for environmental/biomedical applications.

In this year, a scanning ion-conductance microscopy (SICM) was integrated into a scanning electro-chemical
microscopy (SECM). By using the SECM/SICM hybrid system, electrochemical imaging was succeeded. We also
developed a novel chip device for single cell analyses, a zymogen-based electrochemical sensor, and so on. The
concept of zymogen-based electrochemical sensors is expected to lead to the development of new biosensors.
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Developmenipffunctionahano-ecomaterialsforenergyandenvironment

intheenvironmentallybenignsystems

g HIg =
Professor ‘ b
Kazuyuki Tohji N

Visiting Professor
Udagawa Yasuo

=8 HiR IR BB
FHII BX =t TR rE F—

Associate Professor Technical Engineer

Hideyuki Takahashi Kenichi Motomiya

Research is focused toward the development of material and energy to the global environment. Especially, we
research a hydrogen generation system from indirect splitting of water based on the circulation of sulfur considering

the solar-thermal-bio energies comprehensively.

Furthermore, we develop well defined nano materials, such as oxide-sulfide hybrid catalysts, electric integration
materials, thermoelectric alloy nanoparticles, and high-power electric double-layer capacitor materials using carbon
nanotubes. Also, fruitful results have been achieved through the collaborative researches on the development of
silicon electrodes for new Li-ion rechargeable battery and synthesis of fine nanoparticles.
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1. Simultaneous silver and benzene recovery from X-ray film

From the previous research in our laboratory, it is known that the formation of sublimating substances during the pyrolysis of
PET can be avoided and mainly benzene is produced in the presence of calcium oxide (Ca0O) and steam. In this study, X-ray film, mainly
containing silver and PET, was degraded in the presence of CaO, and more than 95% silver and 42% benzene with a purity of 78%
were recovered.
2. Debromination of flame retarded high impact polystyrene

Plastics containing brominated flame retardants produce brominated organic compounds during their thermal treatment, making
debromination necessary prior to recycling of these plastics. We investigated the debromination of high impact polystyrene containing
decabromodiphenyl ethane as the brominated flame retardant and Sb203 as a synergist, using a wet process bases on NaOH/ethylene
glycol solutions.

3. BIXRKER (L (LDH) Z AL /=
Sn2 RIGIC & D PVC D{LEER

6. edta & Cu-Al RERRKE{L]MICES
Sc.LaRU Y REEBRDSDRIREHR

TIRFy7D—FETHBRRIEEZIL (PVC) (&, {EZFHY
REMPEMNRZESELPSTEM, I-ROWEM. EEAR
LEIFSEFLARTHVWOA TWSARAMDEWTIZXF VI T
HBo LLans, PVC BBDBEIEDORRICIE(bKRERE
L. RBEERSEIMBELLEL S0, BRIICHIERNIEETT
YLBEN HB. AME TIIEIRIRKER(LY) (LDH) ZIREARIE

L7 7 ASBEOELICBERARG L ETH). REL
BHAE1EHDITIE, EEMPSOEIN LB S, AHET
b, BRI OAIBEIE TR T BEERHOL 7T — XEEIT
3GEEBEL. ¥L—MFl edta &12—HL—kL 7= Cu-Al
LDH %M\ T, Sc. LaRU'Y 28GR AKERBISORE
REBRHLTVS,

3. Chemical modification of PVC by the S 2 reaction using layered double hydroxides as a catalyst =
The advanced dechlorination of poly(vinyl chloride) (PVC) and its chemical modification by nucleophilic substitution was examined. ELTHRWEBEBRICICE-T. PVC DIEREMDERERELE WHEETIC, Lak Se¥ (edta-Cu-AlLDH)
gl was substituted in s;)lution by alkyl thioiis. The product fis expected to act as plasticizecr-free flexible PVC. g BZEICEY). BMIEREFRICH -G R 57V V'Y &WH ScE&E % s (ool Lo
. Removal of chloride from organic waste fluids , derived from the dechlorination of PV . . _ - L o (NO;- Cu- .
The dechlorination of PVC in NaOH/diol solutions results in an enrichment of chloride in the solution. In this study, we investigated JL—RU¥17 NuH . RENCHIET B 8 *
the removal of Cl- and the regeneration of the diol by electrodialysis using a NaA type zeolite membrane. DM T2 — CHT,CH%—n — _ECHTC‘:H‘}WECHTPHHTH Phhr-r (Figd)o £ 40 Lo (edta Gu-Al LDH)
5. Synthesis of LiFePO, by the conversion of coating sludge and its performance as rechargeable lithium batteries (Scheme1) cl cl Nu COOERMIFXL— == ESREEEEEE R ——
During the coating of metal surfaces with corrosion resistant nonmetals, a sludge rich FePO, is accumulated. In this study, LiFePO, Scheme 1 §,2 reaction of PVC. " . 20 Laa‘(%za '_::II LLE;:)
) : ) i : : . FEXRDETEE 2 (NOs CUAILDH) .
was prepared using this conversion treatment waste sludge as a raw material. This material can be repeatedly charged and discharged, o
and therefore, it is suitable as a material for rechargeable batteries. 4. PVC@M’E%&%”‘BE{B%‘# ’/d)lﬁllli EHDELW(Sc! 0 20 40 60 8 100 120

6. Selective uptake of rare earth metals (Sc, La, Y) from mixed solution using Cu-Al layered double hydroxides intercalated with edta
(edta-Cu-Al LDHs)

Since rare earth metals (REM) are essential for many high-tech applications, measures have to be taken for securing resources. In
order to maintain the supply with REM, it is necessary to recover this materials from waste water. In this study, we investigated the

selective uptake of REM (Sc, La, Y) from mixed solutions using edta:Cu-Al LDHs.
7. Treatment of acid gas using magnesium-aluminium oxide (Mg-Al oxide) slurries

Mg-Al oxide reacts with anions in aqueous solution, and forms Mg-Al layered double hydroxides (Mg-Al LDH). In this study, we
researched the formation of Mg-Al LDH associated with the absorption of NO, and SO, gas by Mg-Al oxide slurries.
8. Adsorption of aromatic compounds by organically modified montmorillonite

Montmorillonite (MT) modified with tetraphenylphosphonium (TPP-MT) has a specific uptake behavior for aromatics from aqueous
solutions. This is attributed to the extent of 7-7r stacking interactions between the benzene rings of intercalated TPP* and the benzene
rings of aromatics, which is strongly related to the different electronic states of the aromatic compounds.

1. XB71IWLDSDIREN L DEIFFEINY

2. AFRHMHSHETIAF v IDERRRE

B BEICIEADZAIVIY AT IV TIIRIE TELVE PET
HACHEATRLERMD—DTHE, HMEETIEPET
ICERRERMUTHDEET B LIS, BRI
EERTIIEEREL

*( ):yield for theoretical yield

BRRMBRENEEALTIAF V7 IIEBNIBICS-TRER
BHALAMEER T B0, VF 17V ORINIBEL TR E R
PEELD, AR TRERFNELTCTHTOES 71T R
(DDE) #&HB L -THEEMRIXFL > (HIPS) . NaOH/

FRUEBLEZIL (PVC) 13INE§ 5& HCI 2K L. BBEED
BRDOEREL D0, BEPLVTA 7L ORISR IERMNIE
PEELD, AREREDBEFEDHI L. NaOH/ oF—Ib
ERVSGERRIERNIBICLSEICHIERD FIEETHII L
PEREIN TS, ZOREE/REL T, NaCl/ IF—ILh &R
T3P, COBERPSIERE A EBEINL. BUPVC D&LEIC
FRAT2ZETIRFRR/RMERIND, 22T, AARTIE. £
FIAMNEERRBICHWEEREMEICEY), NaCl/ o4 —Iv
»5D Cl- EIXEREETL 7=,

5.{LRRIBRT Y V=FEELE
LiFePO. D& E BT

ERBRREDZRAMNE TR THHIN B LR NIEZF Y
B2 SREERDET D, AR TIE DRXTYIEIVIR-
SRELTIF I LA ZREMIEBMFI THB LiFePO4+ %
BRL. BEFEEFFML BR METERDHEVDHOD

Time / min

231 >Y:181 >
La:155)ICEERY
BEEZONS,

Fig. 4 Time dependence of the Sc*, La®*, and Y*"
uptake from a mixed solution by suspended edta*
Cu-Al LDH. (The same amounts of NO;* Cu-Al LDH
and edta- Cu-Al LDH were used.)

7. Mg-AlBR{LMRF")— &RV -ERtEH AD0IE

Mg-Al Bt % B /=BR 1A XDAIE %13, BIBFIAY
HEFTE3, Ihid Mg-Al B H.0 FETF CP=A &
RISL. Mg-Al REIREKEELH (Mg-Al LDH) (Zh 2454
EISHAT2bDTHZ, AAERTIE. Mg-Al B{EMZS)—%
BB H ZAERIZDWT, 43I S0s NO DIRINICEES
Mg-Al LDH OFEIZ DWW THEET L7z,

8. AHEMTE)OF 1 MILBFEELSMOHHE

TR TIZIVARZIRZ G L (TPP), RURFIILRIXFILT >
E=YL (DTMA) £1>42—AL—kL 7= TPP50- E-EUOF (b
(MT) & U DTMA50-MT.

TWa, RNIFRE T 30 781 780 | ° EGARPTA-IINRISHEANTHERL . (Fig.2),
PET#NX—-X&LR 25 . = g ¥7/-. DDE O ICHRBIFI THS Sb,0;2EF L/ b BVRUFEMED RIREG IEBM D& KICKRINL = (Fig.3)o £7=2,7-FT72L 2T RIVK o prdbamedl
BEEMBELT X £ L L. ZOFBER LiFePOs DIMERE 143 MAN/g ICHLTATyIBUVREL  “BE1A> (NDS) B LDHIC %
BINWLORAEE 51 © T AL ZORE ?Roun Bgpomor rEEA LB6BEERILEME— I
9 Z mill reactor |
fTofe ZORR.F 7 ¥ 3 SbOEEHLTL BOME Y “ B KERDPODBBEDERE & ©
¥ TI5%L EDIRES s * BIBE. MERE W BEIET73 5=l Sl / Fig 517K Y, TPPSOMT I =
_ 0 0 NN . — < 3 ,c.‘_ll.-' E ab Cxa _ 1 ‘

BRLCBIIISN e g oy | WADIIFSOL maveT S B TR e
ETJ’ L‘—\ 2= RE{J (A o/ =Bepzenc B Toluene ® Styrene ™ p-Toluicacid ® Naphthalene Ljiﬂ%i%ﬂ RE/C &’)7‘—: f o @ 4 @ n'o"'..'u'.ll:h.';l:'i&% -ﬁ.i, mw ::.. @ o 10 0 i J:U\ ﬁéiﬁ%‘%%‘fi@j{% e -ﬁéf‘:l:;z @
y%i}ﬁ?ézt%ﬂﬂ% . lBlPlx'enyl .-ou“lrs . tb\ﬁztfj\ﬁ(ﬂﬁé 1 oo . Cmci.MmAh.'g; .Cupaonlv{m?\h-'z] L‘%éﬁg{té#@%g?Rﬂgt: . . . ‘

_ i Fig. 1 Distribution of oil products from the Fig. 3 Charge/discharge curve of a) pure-LiFePO,, b) cathode . Fig. 5 Absorption rates of six aromatics
M7= (Fig.1)o pyrolysis of PET bottles and X-ray film. hi- Fig. 2 Ball mill apparatus. aterial synthesized from sludge. IR TCEAZED DD T by organoclay.
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BB SRESESDEF Environmental Processing for Energy Resources
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Harmonic circulation of the carbon substance as energy resources

Bh% EE AU
Assistant Professor
Noriaki Watanabe

Our research interests are developments of effective and environmentally benign processes for organic

resources such as biomasses, conventional and unconventional oil/gas. Concerning biomasses, we have developed
a sustainable hydrogen production process by utilizing waste heat/geothermal energy, sulfur and biomasses. In this

process, hydrogen is produced from alkaline water containing HS/S? (raw materials) at relatively low temperatures
of around 300 C, and the raw materials are recovered at much lower temperatures of < 100 C by using organic

compounds from biomasses (e.g. glucose) as reducing agents. Concerning oil/gas, we have developed a new concept
fracture network model simulator, GeoFlow, in order to investigate effective processes in developments of fractured

oil/gas reservoirs. GeoFlow has revealed impacts of 3-D channeling flow in developments of fractured reservoirs.

In addition, we have developed a new technique to obtain information of fracture flow characteristics from X-ray
CT data of reservoir core samples at in-situ conditions. Moreover, we have developed an on-site upgrading process

using super critical water for heavy oils (e.g. bitumen). We have studied phase behaviors in water/heavy oil
systems by using a newly developed view cell, in order to optimize the upgrading process.
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W3 (Figl)o AFIFET. Ch
FTO R R % EFRES International
Journal of Hydrogen Energy (C35
WTARU F-. SNETRIEE
o T o, KEERERICHITD
HAB-BFRBOERIEREEINA
2702, BRFE SRR
TAIRICRZEH-IZRFEL (Fig.
2). KFERADZX LORRRA%
& UITOEO6HM R %87

HS X S* (LU T £EHT S?) 2 5HB T HKBRPODKFEE
B EER%E. L% pH- BEFEMA (pH 9~13.280~320 C) T
EHLAETA INETHIRHEY) S* EKPRICL. SRR
AR EDF X VERAF P ECIRBRICKZNERTIH R
Banhi=, Thabb, S*#1BIEBLBE. H P05~ 4F

PO Tt 8 1L B 15 o

Fig.1: Hydrogen production from
biomass via the sulfur
redox cycle.

Fig.2: New reactor enabling rapid
heating and cooling in
the hydrogen production
experiments.
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Fig. 4: Field trip for fractured basement
reservoirs in Vietnam.

Fig. 5: Precise 3D numerical modeling
of fracture flow Coupled with
X-ray CT for core samples.

Fig. 6: Core holder with a CFR PEEK
body developed for X-ray CT
scans of samples under confining
pressure.
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Fig. 7: Comparisons of CT profiles
between the cases without
and with the core holder for
(a) granite and (b) sandstone
samples containing a saw cut
fracture.
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Fig. 8: Comparisons (a) between
experimental and numerical
fracture porosities and (b)
between experimental and
numerical permeabilities for a
fractured granite sample.
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Fig. 9: Plaque presented in the award

ceremony of 17™ Formation
Evaluation Symposium of Japan.

Fig. 10: New core holder for two-
component, two-phase fracture
flow experiments.
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Green Process Development
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Masaru Watanabe Taku Aida Emi Yoshida

Solar energy provides all the energy that Society needs for sustainable living. Water and Carbon dioxide can
be used to develop chemical processes that are clean and friendly to our environment. In the supercritical state,
both water and carbon dioxide can be made to mimic the properties of many organic liquids that provide both
performance and advantages and environmental benefits. With these solvents, our lab studies biomass conversion,
material synthesis, waste recycling, synthetic chemistry, polymer processing and separation processes.

Earth Refinery Concept

Supercritical Water C—> Replace polar solvents

~Supercritical Carbon Dioxide ==> Replace nonpolar solvents
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Fig.1 Development of Sustainable Products and Systems.
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Fig. 3 Separation process of biomass with supercritical
CO, and ionic liquid.

Fig. 2 Solubility parameters of water and carbon dioxide as a function of temperature and pressure.
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The purpose of our group is to develop environment-friendly material processes to realize a sustainable
society. To achieve this purpose, we are trying to break the limit of traditional materials processing by the help of
electromagnetic energy. Electromagnetic heating is applied to vitrify asbestos containing wastes or coal fly ash

with high energy efficiency. Electromagnetic force is applied

to molten metal scrap for rapid agitation and separation

of inclusions. Microwave is irradiated to wastes like slag and sludge from metal industries to recover valuable
metals. Fundamental studies are also performed to clarify fluid-dynamic behaviors of particle and bubble in
turbulent flows whose results will be applied to the separation of suspended particles in gas or liquid.
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Fig.2 Magnetic field imposed microwave heating apparatus (5.8GHz, Single-mode).
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Fig.3 Cluster image of SiC particle in molten Al captured by Micro CT of SPring-8.
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BIRLERERSTEESDEF Recycle Ecological System Designment
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Design of materials and its surface chemistry
-Creation of attractive functional materials-

By RIR #ath

Assistant Professor

Takuya Kubo

We study for novel functional materials using porous substrate modified by surface chemical
technologies. As new fundamental techniques, we developed both novel polymer-based photocoupling
agent for effective immobilization of nanomaterials and self-assembled nanostructures from crosslinked-
oxide polymer. Furthermore, basic separation behavior of spongy monolith which was reported last year
and hybrid technique with spherical molecularly imprinted polymers have been developed. 1. Polymer-
based photocoupling agent could be used for immobilization of nanoparticles , graphene, polymer films,
and small molecules. 2. Nanostructured polystyrene film could be controlled by the condition of photo
reactions and soaking solvents. 3. Hybridization of macroporous sponge and microporous spherical
adsorbents was achieved and its functionality of each adsorbent was also confirmed. Each result obtained
in this year will be useful for effective analyses and/or detections.
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Figure 2. Nano-structured polymer films
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Figure 3. Hybrid materials of spongy monolith and particles
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Activities on 2011
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@ Takuya Kubo (2011, Invited lecture) “The basic
study of spongy monoliths and its applications®,
IUPAC International Congress on Analytical Science
2011, May 2011, Kyoto
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{EZBEO0EAESEF Materials Recycling Processes
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Base materials industry are now facing several difficult issues, i.e., demand to reduce CO, emissions, and degrading
properties and price-rising of the mineral and fuel resources. Our group is carrying out the studies to search new
process principles for base metal productions aiming at efficiently utilizing lower grade mineral and fuel resources
including recycle materials and biomass energies. Various unique ideas have been tried to apply such as high
temperature and pressure, and optimum process combinations. In addition, we are studying innovative material
processing technologies, such as new porous and fibrous metal production processes.
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Fig. 1 Methods of reducing CO2 emission from ironmaking process.
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Fig. 2 Experimental apparatus for reduction of iron ore - carbon composite under
high pressure.

BEHEIREZR § 5720215, #4 B7EFE T H,X° CO. CH,
KEDETHRERETIETIAFYIRNAATIALEDH
HFEEORREHOEETHD,

AMEETIE. 1005 EEZTCOBESEZHEHR T COIHEA
—RMALRD YNDOERETRICE B EREIL TV, SEEIE
LR YNAEREBE TOERTAHXBEEEIBINT L,
AR YNADIEEREERERCE LT 5720, ExRIC
ERIBICIEET D, 3I5IC, BEYPR N1 AT XHEKDETH
HBEBRER MNP ZVEERYMOEKBHSBENG TS50, &
TTRIEDIRIEBEF TED, PRAR T, BLEk DR TR
EIERICICHT3FERENOREEFHMIAET TS0
Fig2 DEEERFRETCEELFRL. BILsk—xFEHMI
CRVUNDEBRGERBRET o TVWS, ChET. EHESR
ICHEVRBEOHRERGY HIATREN KIEICETL. &
TRIEH REREINBZ &, Fol NMATZXFv—IZHNT
ZDTHRNTEZ THDIZEEESHICL TS,

KFEFIRREXD7=8 OIFFEIAF (T

SR T, SREER L OKE K (BE8K) 2 BET 570, AKE
FZELTHESNZA—VAEELETMESLUVBBEELTH
WTHN, LI >T BRIICKED CO,HAN FHLET B,

BETLXMELAICKRTHREBTEIEH TENIE, ERAX
ld H,0 &RV, ZD 5 COBEHENVHIB TZS. —H. &
P EDEEEE (BE 400 ~ 600°C) Tld. $kILADE
TCETICHEST, IMERBANIZIC AP EL. RFHIHIESH
THHMET DG EN HD, FICHILAEEFRIERIEL 2R
SLTHEZELRRTHY ., EoMEEFEN, HEL2LHRDTT
bhTwd, LoL, K. ETHIPOKFEENEBIML
REDOFEEF ISR L AlIE LV, AR TIE. KEE
BELARCH 2% A REILDOZETHEEEDEER
Rl & & A TV 3o

Bl z1E, Fig. BICART LIS, PED HIFMIC L ) IET
KRZI—BENT 5. BED HIBEEMCL > TET T %,
—AH. PHMERIE BTRICES L TRIETIZIH S0, 241
(CIFETEBRL AL ERT, M3 ExICE W RET
DRMFAMMEBRICEKETIEEAS>NW, LEEBREFE
LEWSY, HBEICL > TRELRZEHHERIN D 20,
LB BT TH B,

7 = 70
6 | 60
5 =50
& £
w4 v
IR =
b3 a K 430 ﬁh’
I
2 420 el
1 10
0 i . ]
0 5 10 15

H, R EE (%)

Fig. 3 Effect of H2 concentration of the reducing gas
on reduction degree of sinter and RDI value.
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Fig. 4 Proposed iron ore sintering process with zero-CO,
emission originated in fossil fuels.
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6th European Coke and Ironmaking Congress (ECIC),
(June, 201 1), Dusseldorf, Germany

Y. Kamiya (M2), T. Murakami and . Kasai: “Influence
of H, and H,O Concentration in Reducing Gas on the
Reduction Disintegration Behavior of Iron Ore Sinter”

K. Fujino (M2), T. Murakami, K. Kunitomo and E. Kasai:
“Effect of Agglomeration Agent on the Structural Change
and Pressure Drop in Sintering Bed”

RRAE—8
HFHEEE (M1) AR SE 162 AMEHEAEFE
RIAE—1y2a 8718 (September, 2011)
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i%iﬁﬁ?f t?—ﬁﬂf Environmentally-Benign Molecular Design and Synthesis
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Development of Novel Synthetic Reactions and Functional Molecules

Bi%  BRER BIKER

Tetsutaro Hattori = /&

Fine synthetic organic chemistry must be adapted to environment. For this purpose, we have been
engaged in the development of synthetic processes based on new reactions and/or methodologies, besides
the improvement of existing synthetic methods. Design and synthesis of high-performance functional

molecules have also been studied.

1. Lewis Acid-Mediated Direct Carboxylation of Aromatic Compounds: We have been developing facile
methods to prepare aromatic carboxylic acids via direct carboxylation with CO, mediated by aluminum-
based Lewis acids. We have found that thiophenes are efficiently carboxylated using EtAICL,

2. Dielectric Control of Lipase-Catalyzed Kinetic Resolution: Enzyme-catalyzed kinetic resolution is one of
the most important industrial methods to prepare enantiopure compounds. We have found that the
enantioselectivities of some kinetic resolution systems are dependent on the dielectric properties of solvents

employed.

3. Development of Calixarene-Based Functional Molecules: To acquire novel functions of calix[4]arene-based
molecularhosts,wehave developed practicalmethodstoprepare 1,3-diamino,-dicarboxy,-bis (diphenylphosphanyl),
and -diphosphono derivatives. The diphosphonic acid exhibited excellent size selectivity towards rare earth
metals in solvent extraction experiments. We have also found that powdery crystals of thiacalix[4]arene
selectively includes an organic compound form a mixture of compounds of similar physical properties and
geometry. The crystals also captured environmentally hazardous halogenated organic compounds from their

saturated water solutions.

HMADHER

APB T REICEREPTTICBRLLWBDLE T ERD
KWICIES 2D DF L WERESRLER A EGRPHAR S
RISOEH, BIEISEE L HERES FRFORIREZD
HEERRETT> TV 5,

MRER

1. PVIZ b lewisBEZzRL%
COLICLBFEHELAMDERNIEF D IE
CO,ld. Zffin DEFICH . BENF LWV A, BER]
BELBERETHZZ NS ALAEROHS EHIKIRENDE
EICHT 2EBRIBREZ LA T AEERHELTOE
MeFBEORENPHFIND, K4l TILIZT LA
Lewis BRZE AW T COLIC & W BEIRILEM EEE VAR
XUIMETBHECOVTRITLTWEY (FIH4T >

R
r;,f\[\\/R EtAICI (1 mol equiy) ~ HC2C™ ~g” R 57 TGO
Sy . s) toluene CcoH

R
100 °C
up to 90% [ SR | S—coH
s s

Fig. 1 EtAICl,-mediated carboxylation of thiophenes.

Sz T HRIR), 2OAEE. EIAICLZHWS Z
ETCFA T EICERETAZ ENTE L (Fig. 1) (Bull
Chem. Soc. Jpn. ENRl)

2. BRICKBEERAIEFDEDOFHEIRFIE

OH OAc
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R R
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toluene-MeCN
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=
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S
c | ]
£ gt i
7 1 L [
0 10 20 30 40
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Fig. 2 Dielectric constant dependence of kinetic resolution
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EERBINRZSHEEIFZ. FSNLEBETICEIZ3IF
FAT—BORISEEDEZFIHL T, T IFHL5EF
EEFEEBDIHETHY . BERICICE D HEN TEMNIC
LEFBHENTWS, et BEOFERICLD2AETH
AOFEICET 2R EIT-o TW3 D, BERICL D EER
X2 DEIDO L F > FARIREICESREKGFEDG H D2 &
zRH L7 (Fig. 2) (E28mAB#ERIEZEI F—. b=
2FHEFEILEAES2011), COBREO—HBHEERENIL,
BGREMAOTEREEEONER LIZESTE %,

3. hUY IR [A]7L—=20NR—-RET S
HretE 5 FORR
NEDTT/—ILERRICER LAY IR [N]T7L—>
(CA) I, AR E CHEEMBNDICHEEDIC,
REGFORELELE -BHES FHELRIRMICHIIET S
ATRZANDFELTHEABE S, BN SD, CADIRRICENT
Jr/ =M EROXEOEENABERETREZDRERERG
KEAFRDREFTHY ., ZOZERICLIEEBERZEDIRY RER
ICIEPBEREEND, HKeldp)y R 4] 7L—4EDE/

i
100 o ps
80 4 (HOP M Irr’(OH)2
60 A '
E% R 49
40 - 'Bu
extractant
20 4
A

La%* Eu3*  Yb3*
Fig.3 Extraction of lanthanoid ions by 1,3-diphosphonocalix [4] arene (pH = 1.6).

TI/EELV1,3-FTI/EOERNER SO TRINL
7= (J. Org. Chem. 2011, 76, 2168), ¥7/-. O H %%
ICALT. 1,3- T AIEAFIE 1,3-ERVTIZINERRT 7
VR, BEUN,3- URAKR/FDERICHERIILE (BA
{EHEEREFTESR), 1,3- URAKR/RIL, BiEmHEE
BRICHVWT, HEEIAUICHL TS TRV T X RIREE
RU7= (Fig. 3) (AREZEHER2EZTER), /- F75
)y Z [4]T7L—> (TCA) ODiERERVDE, X&2/—IL
SIR/ = X BB E. MEPAESIOEUUL -
INDFEFBBICERL. S@IRMICIHIE T3z RELE
(Org. Lett. 2011, 13, 3292), TCA D& &L, K
PORBICEELERNOST ALEMEEEICHETESS
EBRELE (Fig. 4) EZREHBERILAZ2011), £
7o, BEHE TCABOMNBERRNEEETBAZRRBLL
(Supramol. Chem. 2011, 23, 144),

=

il

2HAHE (M) PEERZBRERILKRSICT. B KR
22—EEZELE LA (2011 F9A8)

Pellet prepared by crystalline
powder of TCA (/\)

Inclusion
crystals

Aqueous solution of
halogenated organic compound (.}

Fig.4 Collection of halogenated organic compounds from water by TCA
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Ecomaterial design and process engineering toward
sustainable material cycle

g RiR Hith

Professor
Tetsuya Nagasaka

The objectives of our research subjects are the design of eco-material processing for base-metal production,
waste treatment and artifi cial resource development with the minimum energy consumption, resource input and
environmental load. Some research projects include the design of eco-material, material/substance fl ow analysis
and its management, development of new index of sustainability. We are now trying to establish new academic
area by combining “Material Process Engineering “and “Environmental Economics” to solve environmental problems

based on the concept of “Industrial Ecology”

KHRAY BEOREBFAICET
V2 EBRERETIVER

JANEBRPH)ILELATHEYD=ARERZN1IDT
HB-ODEMELTRBERNFTEEHINS G E. ABE
EICHERARETERCH D, LEALUCDERTHZ
MAEDEHORRIZFER. 74xUH, EOvIDOLU3 »E
T7EELLELEH(2010F). ISICERMDY EADH
BEEREIICLZEROEVIAASZ B R ICHRASMETO
DOETMHPEBELTINVD, BICS5HEIL. BRICs 20 &
LEBEROAOEMPNA AR OLERICELSD ) BRI
HOEEHEMFRATh, U OEBERIE»rBadInT
W, VEBREBADPSODEAICESTICENTORTE
HEERZEHICIE. BRDUS DREBRTS v,
BERPEANRICLIBE REAOHEEIODVWIEENE
ERPPERARTH D,

1 IEARECHELZBARICEITZ20056FEDN) > D~
TUT7NL70— (MFA) Thd, Bzt > 2(P-t) THhH 3,
BREAFICEWVWT, FIZ284Ht D) ERIE LTEMX
WEHICHEINTWD, LELZOLTHEMEDERISH
BINBZ LB B EERICHEEHLTLES (2787
t)o ZNDrD, BEXEEZICS IIRIEEDHBI VES
EEZD. TEMBTCHRAINZ YL OELAEIEIBEIER
TH23P(19.8F 1) (EZTEDERHZEIIHEZLDY L HE
HEhTWwa(70H 1, ZORRICE-TIE, 2BFREMNE
DH->EFBRIFERAINDUL DI, BHRICOSTICEIEY
ELTHEBENEETIHD(N.3R bEHEL. Zhdr s
HEDCDIRERELTEAOND, E-kHEDRIE
MTHZXZTRD)E11.2H 1Y) 13RO AZIC
EEL. BRr#EICLI3ENOEMAREIEDSh TV
%, EATHAINAD IEHEIICTIEZEEC &2REL
TORENDIE®, BEMELTDIBIELED, ZhHD
ERFID R THEIC, AREENC LBHEKR ZhELIEL /=75
PSILEBMNESIC) ORI TE, 4G RINFEMI P ERE
STV,
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Toward Realization of Medical Care with Low Environmental Load

iR HEHT
Professor

Koji loku

Nowadays it is important to introduce the environmental perspective to even the medical field. Our laboratory
aims to establish a new concept, “Medical Care with Low Environmental Load”. We are trying to achieve this
concept from the view point of material science. We are developing the functionalized biomaterials, such as
artificial bones, carriers for drug delivery system (DDS) and percutaneous devices, for the purpose of the reduction
of the used drugs. We are collaborating domestic and foreign universities and institutes for our researches.
International academic exchange is promoted. Please do not hesitate to contact with us if you are interested in our

laboratory.

1. ARDBE

REMFOBEZEEZ - EBEICEALAFHLVBEESE
[REBEETFER] OXBEEZEHELTVET, AafiEex
BEETIEETCIHARBELEGEERTI2HEY). BEEYLIE
REERDNTIETIREEINTICHEEEDSN, K2
NDEBEZYMHIFEHINTVES, £/ KBICEESLE
EEINPBREIFERINTEERICHESh, £EBRONS
CAEBRTURTERATVWEYT, EEDREHEZFLODLR
BERO/NSWEERGER T, WIKICE-TEBEDE]
BELOTWET, COMBEERRRTZ1-DICIE. EEEED
PEERBHMER/NRICHA-RBOER, RIEEROH
ROEBTANDEAN, FEYOEY LNIBEDORSE. &
SUBRELAINICETIHSEBORBHEIVLETT, Zhbd
ERIETS [REBEETERE] 3. »HEMELEICLEL
TR EMEEREDTY,

2. AR

[EfmtEEIC B Z D 2R ORIR]

R AAENAE REEEICBIZ P BRI LS TNC
HHEABER/RICT BT EETIREE T B4 AMHI DA 8%
BRELTWET, EFERNTRNESNEONRH ICHAAEND
Ca DRIBLI-FELZEBRMEROT N2 DI RKFHE%
BATBEOEHEICKRILTVET, £ RHEET LA
B L BOESNXR)ALZEICLNEFIDOIIAEE LSEBEE
HICEFIDFERAEBEESTIENTEBRT I FUNY—V AT
L (DDS) MIBAFELT, UL EEHILS I LDOFRIRDFER D 1ESL
ICRIILTWET, ZORRISOVWTIE, 2APEBFE TR
FeiT0 (Fig1). EFEFOBERREEFELTVET,

MERZMET /N ADEIR]
BHEORENDESHT—TIVEE, BET N AD B
EERESENE BEDIRESTIVETL, HEZEDOFEAMD
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BB TEEY, COERPIS, EGEENMELZERILELT N
ZANDHT—TIVEDORANDRBEITVEL, EBMER
LANILTH, BEGCHRPERINTOET, EERMEEH
RAEDBREBEICEDIVTIRREED TVET,

Fig.1 Presentation by a student on an international conference (ISFM2011).

R HEORIR]

BOEREE D THDTINGANME, 1T REHEIITL T,
SVREEEEELTVWEY, LEF-T, 72 ML, IR
POEEMEERETI-DDOMEREL THEREEFZINT
WET, 22T EEAMBEORISICEWTESNET /NS
MIBETAHR%E. RESIEDODOMEIERETTB-01CH
RIATEIERATWET, F-, TISEANESE THDIEE
fEFa 2B AT 28IC&N. WE- PEETADEATE
FOESUCHRINILTET (Fig.2),

3. EIFR3E 7

BAZMIRE S DOFFEEZEICLY), MLaDYildiz Technical
University 75, Cem Bulent Ustundag X%#5 (3 Ah. &£ F
MEETOTVET, T FEDORBAFEOEBEFHIRED
HRERZBISL TOET,

o

HEBIR
LER 25

Associate Professor
Masanobu Kamitakahara

400 )

Fig.2 Anatase/HA composite granules for environment purification.
Nanosized anatase particles are on the microsized hydroxyapatite particles.

4. £EWHE

- 4% © Yildiz Technical University (ML) BiEAE (FE)

- B : (FRZEFR) FEEERTE S IR 2R, I8 R IR (R R IR E A Z0F
(KF) EXEAXF RIBFEKF. BHBEAF. FRER
KFE BRRIEXF

5. KR

- {BiFEE
1) Koji loku and Masanobu Kamitakahara, “Tailored
Apatite for Regenerative Medicine”, The IUMRS 12h

Int. Conf. in Asia (IUMRS-ICA2011) , Taipei, 19-22
September, 2011.
2) FEGET AFRMEIER. SR, HHE &, “ ERHE

BEEFFD Ca RIBKERT /XN& A MESME ", MR
AEHEFR2IFEMEARS (F108HFEEASR). KR,
2011 #£10A 26-28H

Group photograph of loku Lab.

ZHE

1)1¥E¥m/$¥(D2), The 4th International Symposium on

Functional Materials (ISFM2011) IZT Best Oral
Presentation Award for Young Scientists &
“Preparation of spherical granules of octacalcium
phosphate for medical application”
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Breaking Away from Underground Resources-based Civilization

- A New Design for Living -

Big Al HiE

Professor

Emile.H.Ishida

The Great East Japan Earthquake, which happened on March 11, 2011, made us aware once again that we had
forgotten we were just one species within the great cycle of nature on earth, that we were allowed to survive only
because of nature, and that the idea that we were somehow able to conquer the nature was simply an illusion. A
seawall costing 120 billion yen to build was destroyed by the tsunami in a single stroke, leaving many homes and
infrastructure devastated in just a few minutes. We learned with fear that a world without water, electricity or
gas was completely different than what had existed until the day before. It will be extremely difficult to return to
the energy use which existed before the earthquake disaster. Under these circumstances, we pursue, rather than
reverting back to the former state, a new lifestyle, which is enriching and saves energy and resources, and pursue
a paradigm shift, which creates the necessary technology to achieve it.

MRBE

BA11BHICEEZ-7-RAAXKEX F. K2 ICHIEKIRBERE
EEITBHENITERFEINIZELEDH? DENIESTEVND
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%, TTIC. BEDERTHI 747X+ AT T REIZLD
FATZZMIVEIE T, RIEBHTP XA T T T77742—1253
CESRASDICESTHY), — AT, BREDRANEFRIEEEL /-
18C DAXVRXTOEXEEMELZEEL THAZESL/-HT
BB -IXIX—BDT7/O05-NDHEELEIETN TS,

Hzls, HES5LWTI/OT—DhEELT. BROTISE
BGEDPT [%MFv— - T7/80—] DEIH (Fig1) 2857 —~
ICHRREED. Ny TX 4T TICEBTITARZLILDEIHE,
BROTEREERIC
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—BIHY AT LE
BBNRL, HEEDT
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DAIRARA LT {2/ Lifestyle Design

B2 /Producing

Fo/OC—-0RY
Extracting the key technelogy

Fig.1 Nature Technology Creation System.
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Fig.2 A SEM photo of the hydrogarnet
formed by hydrothermal treatment
with 0.05M KOH solution.
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Assistant Professor

Yuko Suto
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Fig.3 A SEM photo of snail shell surface (left), and created micro-wrinkle (right).
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Members of the Lab.
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www.japanfs.org/ja/join/newsletter/pages/ 031475.
html) % & 2D ICFREL 7 (Fig.5) o S AIRICIE. [7
/AT —DIATRAEAIVCEREEDH-5 LLEEH
XS5TCEE| ERIMAT. DEREE - FAREEETTR
HREADH2EELWRELTED TS,

Fig.5 Educate children about the environment.
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RIGRIRETEI S 3

BIRSEFIMFIREZREDEF  Structural Materials for Eco-Friendly Systems

Ecomaterial Design and Process Engineering

MEEE DR F5m & 18T R BakliE T

Atomistic of material strength and lattice defect control engineering

R Al R—

Professor
Koichi Maruyama

Weight saving and mechanical property development of materials are very important issues for the reduction
of environmental burdens and the construction of infrastructure for the sustainable society. Maruyama group is
challenging to create new structural materials with the viewpoint of atomistic approaches of material strength and

deformation and lattice defect engineering in crystals.

=SEMHORBERSEE

BERREHOZ BL2BAEEIKAFEEWUSC) 77
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Cr7z 71 METIE. BEL~ILT UM NS XBEL»ZDOE
BEEEXZ, VV-—TEHTIXERBIEETS & M8
PWEEERVHIET D, Lar-T EESEGTMETE. 5
ZHBFDOLILEIEEEA-FM T2 LEN H B, FTXER
FIEDIEIBEE LD S Bd DEKRIZ. 0T HellTBE SN,
KRR TREINS,

d-d,=a ¢ (1)

22T, IFTXMED 800
MEE. aldtEBlfR
HTHB, MEHTD
R+ D B IR B D 52
VARV — T &4
Tld. 7)—-THB&RE
HICE5T. ald@EL
EzW3, RFH»+
PHEL . AT K
-G T3RER[Y
—=T7%&4TH (1)K 0
D FIRRITHRILT
%, Ll tEflfRER
FREREARENGS
REW, £ TR
HEBOHMEIEN LVEZICEZERHDIVLEISH (RF
) Tl anlBkdd, ETIOMNIRBEBEIU-TEHET
FEhNBZEN B U F TIIFBIKEFRD a EEFE-1T%
HmiHMEP» LETHBIEeRELZ, ZLT. & Cr7z71h
DT —aN—REIKEAHGTHEDERFRN A EEFRREF
THd, HRBFODZhSOMERRICHL T, International
Conference on Processing and Manufacturing of

Gr91B (during creep)
Long—term

600 | & 700°C, 40MPa
A 700°C, 50MPa

400 |
Short—term
r M
550,200 &
200 F 625,90 <4
625,115 o
650,90 0O
650, 110 m

Subgrain Coarsening, d —d, [ nm |

0 2 4 6 8 10
Strain ( %)
Fig.1 Subgrain coarsening during short-term

and long-term creep of grade 91 steel as a
function of creep strain.
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Advanced Materials (Z & LN T, Thermec Distinguished
Award 53Nz, F-AEMTOREKT. YoHFOFE
» ARGEREE 162N ERBEASTFERIZ—1 v
MEFEEREU,

AiEBEOMAMMEFITHESEMHEHORIRE
B Rt EOF

MEBEDOEKRERENS, MEHADBELS<ThIET 31X
EBPRIIM ETIEN LLFSNTVED, EEDERIR
FEAEH RTIEBRNGEICERTECE S, 2hid, B
B TIEBNEMBLEEIEINTOEWHTHY, ZOES-
PERGENICE S BELMAMBPRETE VG
ZEITHB, LI - BEABEPEARL WS HBERD
THBEEEEE T 372012, SNRBREBEOREICEIS 72
FREBEEMBORREIEETHDZ, 22 THIN-TT
3. BRELBTHIEII T DERmE. SME. ZLTE
BEOEEXIZEBL. Mo-Si-B=TRAENDRERSLV
£BHEBKFNME. BARMBTOEYI T DOKRE. B5E
MO, 25121 Mo-Si-BAEICEIWAETFRLBS
BMEORRELED S, F2I2, HTIL-TTHSH,IZL
7=. 1800CIZ #1735 Mo-S-B =R FERERERT, &
DIRERDREIZL>T Mo-Si-B &2 DIEFEDORIED
RSN, EFE TR A Mo-Si-B A2 NEREtH IR 5
Joo FERYTI—
7 5. 2 ® Mo-
SiBA& £ % 0O
B TH3 Mo
X, MosSiB,.
MogSi #*R1EF &
> (TiC) AT

THIEEWMRT

MOTRHEL %

IDFERICES Mo_ 10 20 MosSiso MasSfa 50
T. Mo-Si-B & Si content, at.%

2 ICTICZ KX T  Fig2 Mo-Si-B temnary phase diagram at 1800°C .
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R Fh
Associate Professor
Kyosuke Yoshimi

AT fith

Assistant Professor
Junya Nakamura

IS BISE B EN TED I o7z, EBICZDRRICES
T. ZhETMo-Si-B A& RBRIRNEFEEND—DEEHLN
TEBREEAERBETERLOICLY, FIRBEEMEOR
BICH - —SHEBAaHTIEEE ST 2OV T-EEAD
Sl h. FREBIBIITR23E2AHL ST 26 EIAXT.
R - KA ERRIBE I OVILOZEER IR EE
Holo F/-, FR23F10RBICERIAKMLF /IR
T.12BICREHBEALWATA 7T T, aRELLE
D—MEMRELETMRARBEZRAEL. [AET (DS
&) BBEEME] EWSRIMLTE REXREH Mo-Si-B &
2ICDOVWCHEELE (K3), &EHR - RUKMERRZE
TOTILICES>TEEINTVWAIRET—~ [ RABRO MBI
EFE Y EBEEMEORIREBE R OFE ] OFMIS.
http://www.ultra-htm.org/ (Z#5EL T3,

WEITNEER

1. H23 E 8 RICAhFH 4 ChfEsh -Eff =
THERMEC'2011(ZH0LW T, ALULA—HdED
THERMEC’201 1 Distinguished Award " #%5 &t 7=,

2. &5 - R ERIEETOT I 4
(H23.2-H26.3)

3. R/ABEE
[RALKT ZURDERSE KA #I2EES ]
H23.12.28, REBAIZWATATT7—7

Fig.3 Open class on Tohoku Univ. next-generation, world-leading materials held at
Sendai Medaitheque on Dec. 28th, 2011.

Al &7/ A= FEREE

BRIEEER Al & &, . SBEREMAELTEEE
T RENXER, FEMEHERE. L7 I IPEMEE
[ 80 4 5 BF T EM R R OREREM R EL TRIFAZh TV 3,
COZRDELRIIHNIBICS - THET3WMME S/ Xr—Iv
IEEMBICE->TELCGEERETME THY, MEzRbT
B7=:DHXELDZDOFLEMEOINEERIET2ETHBD,
ZDRTHIFERICEZLDBEOLEMP MFhICEET S/
HEDIERIEIERE ICEMEE LT E R EIER T EN L
Vo HIW—TTI3. EFRBESTETFREMEBLIADET
3E BB AWALEMBDOKERIB S/, AR
BREH->TAI S OMERHE BER EANOEMEBET,
AAEBZEB A0 TFREHHIEZMRSICTEFES

BEEERE L

Fig.4 HAADF-STEM images of precipitate with two kinds of morphology.
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IRISAIRETEISEE8EE Ecomaterial Design and Process Engineering

BIEESMHAIRFIESEF  Nanocomposite Science and Interfacial Materials Design

RS T A4 IWVOEIR 2D

mIEEEEAMHEORR

Development of High-Functional Composites for Assuming Creation of a

Next Generation Life Style

ERE (LR S

Associate Professor
Yoshinori Sato

In the past, many composites consisted of nanomaterials which possess excellent features in their own, have
produced in basic research. However, it is hard to design and produce composites to which the properties of
nanomaterials are reflected. Because each nanomaterial in the composite assembles at random not to enhance the
features of nanomaterials. In this laboratory, the purpose of researches is to study and develop high-functional
composites in an effort to expand the properties of nanomaterials to that of bulky composites.

MEZEDAETH

ERT7/OV-OERI MMM TERERBEEARLL
fBR. [IEZEE. IXY— - FROME. RFFE. AOE
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REELH-TWVD, ZIT, £EDENSERELH S, MEH
BEilZ 7 [ rlae st = | OBEN RERD 1T 221V
ELTEKRENTWS, KDOSNTWBTATZXZIILTIE, Eb
SERRLLNS MEHEBER/NETET7/00-DINTH
ALY TR TH D, ZDFHLWITITZXZNIVERIRR TS
DI, AIREREIZ 2011 F4RICIREFFMAERHIH RS
NEERERZETHY. [HOESE]ZFALLE DRIEAR ST
ZZIVEIRICE B CEAEEEE S M ORES] 2170 ah
5. [MDIENFHIDOEBEIZDONTEZ TN

MRAE

EleDF/MEINSNENSH, BNIAFEERF STV S,
UL, F/MEDEFHEEEDPLZEEMBOKET - &,
TIELICERESN B4 DT/ MEDFENFTEIHESNS 7
O, BHTHLED, ZTIT. F/MEDEFEERKRIRICED
LB EAMBOEFNT7TO—FICL3, F/BERENE
ICEDSVWERERDIXNF-—RESFICHIZ2LERAR
EERBEMEEMAZAINTILERDI H5, AMAEE
Tk MHERZIFICHIRETHD [F/MEDOFEEN
WIETE[RBIETDDEEMHEREIEMBRRES LU ZD
BEEREICETIMRE] 2175 MEERTTHICHIN.
EMTHIRFRT/ME - T/ RFMBAOEEEEPEESS
4. HBVZERDERBEIRY AT LR AHZ X LNSFERE
AREEFAL. [RERBESATII2MIVEIRICERTES
HEEMESMHIORRE ] £172,

J7741 VESHRIDEIRETOESFHICET HHE

WX FERCHAME. BBE. EELEOEEMHDOEE
fERBEIRNFX—LEDLET, KIRFT/MBD1 DTHZN—
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RF/F21—7 (carbon nanotube: CNT) 3B ERT S T4+
TZ77ANDF 1—TIRME THY). D1 RO EE 1%
LR A EES, UL, CNTHEESHICEWTIE, BRI
T3 CNT DED RS LOBIICEY), CNTORHEED B
MICEEL T BEROEMEE TR T T2, AAE T
CNT 2{ERLA-TL XTIV - B8 - SEER M E OME O
BIBIEERET D, 45C CNTRE TOCNT — CNT B, CNT
—BEEES - BASED [VI71 RADES - B& il ]
DREFEEEET (K1),

Nanotube

Fig.1 Carbon nanomaterials and their high-functional composites.

SHEREEHRSHHEICEATIHNE

CNT BEttREE - NIRRTy 7z ML D10, [
[R-BEXv /32X [VFILAA 2 RE] DEBEL
THFEIh TV, {ERBEHSh TV aL, REEDEV CNT
BAFLRBEUICKWREEICHY)  BEBEREOEUIB V. —A.
HIVEFVIINELEDBEREEMICLY), HFETENEMTS
Fm|. NIRRTy 7z BEDETE5ZRIL. BESEET
%, AMETIE. CNT ZETIMFELT ZOM—RF
7ERERENLGH S, BLEKRRF/BEERFRL. XX
EER_EEX v/ ABIVIFILIF L2 REMDRFE
REEMHORELEET (M2),

Composite M:
for Advancedy

Fig.2 High-performance battery using nanomaterials.
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BRIITELBRERO/NSEIRIVEF—TEREHL T3,
ZOBERDTIIEFAT, FA1TRZAIVICRIAND T/
AY— (XM Fr—-FTo/07=) PEFEh T3, HlAIL.
I7OEER. BREDMFRICEREIINT—DDLETH
50, MHTEHRERBE, I73IC8ELBEHNOELT [0
TUDE|PHD, YN\ F0>O7)DEIE. BES50TC.
REIOCOELWARICEVWTHI0TCICHRA-N, EDFREHM
EEEICKY, BEIBRBICHEINTWS, KR T,
FAFv—-FTU7/BY—CHEETSE [BRICEIEENES
& | DERETY (K3),

Fig.3 Seeking of multi-functional natural composites for “Nature technology”.
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University. College of
Engineering ® Mei Zhang
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1072 (K4),

Fig.4 Professor Mei Zhang.
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BM €539 IXF—42Ty 72011, 39, 143 - 147
(2011).
Yoshinori Sato, Kazuyuki Tohji, “New Carbon Materials:
Fullerenes, Carbon Nanotubes, and Graphenes”, 8th
International Workshop “WATER DYNAMICS”: “Water
Pollution in Asia” and “Deep Carbon Cycle”, Abstract
P5, Sendai, Japan, 2011. 3. 9.
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SHIEEEE (DOWAR—)LT 1>/ X) Endowed Division (Dowa Holdings Co., Ltd.)

HERIESE9SEF  Geosphere Environment
i%iﬁ#&ﬁ'é*}j *ﬂ?—ﬁﬂf Study of Functional Materials
BEBIEYETIFEE9EF Control of Environmental Materials

RIZFAMYHFEMRECHELCRRRIR AT LZBELT

Towards Establishing Environmentally Benign Material Synthesis and New Material Circulation Systems

This DOWA Holdings Co., Ltd. Sponsored laboratory was inaugurated in FY 2004 and comes under the
endowed division of Graduate School of Environmental Studies. The main aim of this laboratory is to solve the
environmental problems taking the viewpoints of both manufacturer and society into consideration. The researches
in this division are categorized mainly into (a) assessing the flow of valuable material resources released in the
society and control, recycle and dispose of them efficiently and safely, (b) developing soft synthesis processes for
the preparation of nano-structured functional materials that could nurture environmental friendly engineering
applications such as electronic devices.

The research activities of the geosphere environmentalogy division were separation, decomposition and migration
control of pollutants such as heavy metals. And technologies related to the development of materials to concentrate
and retain rare metals is also being researched. On the other hand, the study of functional materials division focused
on the mass production of inorganic materials applicable for the electronic devices and batteries. These materials
were prepared by a solution synthesis or dry process such as arc discharge evaporation. The research in the control
of environmental materials division was on the development of technologies to apply carbon nanotubes for light
emitting devices and modified Si particles for the purpose of future Li-ion rechargeable batteries.

HERIR S5 5

APEF T, WEREICHIDEEMEDHBE-HE. &
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Debromination of TetrabromobisphenolA, flame retardant
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Toshikazu Shiratori  Choju Nagata Koichi Suto
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SEM micrograph of the Ni particles.
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Assistant Professor
Hideyuki Horino Norihiro Shimoi Shuji Kaneda

BhE il

Assistant Professor Visiting Researcher

=

ZZT, #BV)RUFEHE N
ROPEAMREEL T HRAE
L SilctbDUF I LA
ERET 5V EREEE
BAEBILSEBFEB LV SI
BRIDODETENT 7R SEM cross-section schematic view
{ET 5753 T Si kDR of Si paricle covered with silicon
ERICFEERREL TS,

Hh=RoF /) Fa1—TOEREXT /N ANDIGH

BT INAZD, BIFEANDHEF I TEEKITEKRA
=<, BEATIS CELRBAT NI AEBEDRELLELEX
(H). $WEBEMERE EIF2HEELT. H4IECNTEHV
FEBEERETIEAELT NI RXERET S, CNT 2=
BF T/ M ACHAMRIL FEAEHEAA TCEHBEIATY
30, EARIEICRINLABIEFAEE,

%ZT. CNT BRI —M - AEE - /N\R) T e AL
L. #XEDIES

(‘PY7 “0D SSUIPIOH EMO() UOISIAI] PAMOPUT (NN ANIE—4>SO0) R

ox-FHEED Tt oy
xEE5H-=8 = " eRT "," Target of flat "™

5 soo00 [ | % panellighting } ————
EEFHEOER s o S, device A —
sHELOoE @ 77 Todon] T
IXILEX—HE :.3_.- a . F;Iasm:;l\: LE[E'; i Sodium lamp
5% :\,If' 7_— / { { 2 0) oo :i Lamp il ’ Flut:wesce;'lt rarr!p
iﬁﬁ{t":rﬁ‘“’—( u[l .20 40. fﬂ 81) 1.(:.(} 120 140 160
IR B Brightness efficiency (Im/W)
’E?’éi&?‘éo Comparison of brightness efficiency by lighting devices.

FHBE TRRFES

ARREETIE, BE, THERFSEERL TS, 2011 FICHL
T3 12B14BICERRICHIMB 2 BIEMK S BIUR
BARUSA7IVS T LA &1
EEHREIL. BERBHBH LU
HRFET o7, MBRBILET
13, $B/ Ny T U—hoDiH1 7L
BEUSRRERAN. BEKWIESERYE
RZL. RNV AT LX
Tl KRBV A VIVEICE DK
BRIV ERF U &
BRIt hr RS DEWRE
& RFL. HBESTIIORBERE e
FIUHETHIERAXHEITLN BB Photograph of the factory tour at

Hosokura metal mining Co. Ltd.

EELEEEFE DIEN TE, (Kurihara city)

PO T1ET 1 LER—p2011 61

12323 2:13:14 PM (




ZMizEEE (JAPEX) Endowed Division (Japan Petroleum Exploration Co., Ltd.)

IRIVF—-tEFaUFT«cZ2E Energy Security

IxRNVF—-tF2)T1%

Energy Security

g AN EiE
Professor
Yoshihiro Kimura

HEER
KF BE

Assocoate Professor

Atsushi Kishita

Gunung Merapi

The academic focus of this program is on field of “Energy Security”, studying production technology of fossil
and renewable energies for sustainable development within the framework of interdisciplinary integrated studies
of engineering and social sciences. The main aim of this educational program was to foster experts and leaders
who could take an active part in the “Energy Security” problems from the aspects of advanced high technology,
policy planning and management, on the international and domestic levels at present as well as in the foreseeable
future. This division was closed with contract expiration in the end of September, 2011. The satellite office is
subsequently performed as a cooperated hub of “Strategic Energy and Resource Management and Sustainable

Solutions (SERMSS)”.
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Fig.1 Participant and Prof. Jamhari from Gadjah Mada University in Kawah

Sikidang geothermal area.

Fig.3 Stricken area by Volcanic Mud Flows

=]

Fig.5 Main Gate of Gadja Mada University

(UGM)

Fig.2 Dean Plateau (Deforestation area).

Fig.6 Main Building of Faculty of Agriculture UGM
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EEIEESEEE (3hHE8) Collaborative Divisions ( Nippon Steel Corporation)

BiEEaSH *ﬂ%ﬂﬁ&%ﬁﬁﬂ Process Engineering for Environmentally Adapted Materials

FMRERIN AL T, B - TRIVF—REBICEIRT S

Development of new steelmaking technology contributing to the sustainable society

Steel products are made using iron ore as the main raw material. After these products have been used, they are
scrapped and once again returned to iron material. In this way, iron, which is a basic material for daily life, can be
reused time and time again, varying its form; thus, it is kind to the environment. At the same time, steelmaking
process needs a large amount of energy and resources and it exerts a large influence on the environment. Then, it is
necessary to reduce the impact on the environment at all stages, from the purchase of raw materials and equipment,
manufacturing, technological development, transportation of products, to their use, recycling and disposal.

Based on such backgrounds, in our course teaching and research will be undertaken to develop new techniques
related to the synthesis of various environmentally adaptable materials, especially metallic materials. Our mission
is to develop novel material synthesis processes, which allow us to establish sustainable industries and social
systems that utilize the environmentally adaptable-type materials.
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Fig.1 Nippon Steel R&E Center located in Futtsu,
Chiba.
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Fig.2 Precipitation distribution effect on the creep
strain of the welded joint in 9% Cr-W steel.
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Fig. 3 Effect of metallic agglomeration agent ratio

LTWET, on trend of pressure drop in sintering bed.
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Invited Professor Invited Professor Invited Professor
Yuuiti Sato Yasushi Hasegawa Kazuya Kunitomo
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Fig.4 Effect of cooling rate on mineralogical texture of iron ore sinter.
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Microstructural degradation mechanisms during creep
in strength enhanced high Cr ferritic steels and their
evaluation by hardness measurement: J. of Nuclear
Materials. H. Aramaki, R. Chen, S. Kano, K. Maruyama, Y.
Hasegawa, M. Igarashi
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» 6th European Coke and Ironmaking Congress
[Effect of cooling rate on mineralogical texture of iron
ore sinter (HNEE) |
[Effect of agglomeration agent on structure change
and pressure drop in sintering bed (FE%¥) |
* ETD International Conference on New High
Temperature Materials, Aug. Chicago,USA
[Decisive factor of the Type IV damage at HAZ of
welded joints in W containing 9% Cr ferritic creep
resistant steels (BEH) ]
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1EIEEERE (EIIBIS5AR) Collaborative Divisions ( National Institute for Enviromental Studies)

i‘lﬂi‘kl%iﬁ@i}ﬁiﬁ!} Global Environment Division

HWIKAXRDELZRASD

BEHE HEHIR

hE HE BIE &5
. . Invited Professor Invited Professor
Observation of Global Atmospheric Change Hideaki Nakajima  Toshinobu Machida

IRERNR T ADHIRFRIZTR A

We, in cooperation with National Institute for Environmental Studies, carry out research on global

atmospheric environment, such as global warming, ozone depletion, and air pollution. For that purpose, we ASHROBEHRA AN O— NIV A EBEMEEAT 5%~ £ g
develop measurement techniques on atmospheric composition changes. We conduct research and education BDICIEZNSDH ZDEREN T CRETHEMEVEN &3 ?-.350 : %
on m.e‘asurernent principles, Flata pro.ces§1ng algorlthm, field experiments, anfi data.ane%lysm on the basis (‘)f b ROEE T — 2 [ E AT A, B o o) g
specific cases of remote sensing and in-situ technologies. We also develop their applications for atmospheric R SR ., 400] =
compositions/clouds/aerosols, utilizing such instruments as satellite-borne, air-borne, and ship-borne HOEZOBANERRER SRR L TV 3. DAHIOBZE § 380 E
sensors, and remote sensors such as FTIR (Fourier Transform InfraRed spectrometer). We conduct field BT EXT -2 3 iR L ZBRICINZ Tz ;"360'“ A §
measurements at the Antarctica, the Arctic, and at Siberia, and study global atmospheric environment HEESTBEENR A XD RTEAZHEL T B, © Hor_ g
change by analyzing these data. AY7ERDIAN)THIRICREREFRMEHEH L > £ g g}
Thh, WIERBOBILRE (C0) BEPABEOE £, 9
BICAXLHBERIBELTVBEEASNT VG, INYFLEEIZ O g /V 2 7~ 0 7 g
UBETIHBERIEOATREZEICADIATIEER S DA HCREE(LEHAIT I AR S, HEKRER{LEzED BT EFE - Y T JICE->TES N/, 1993 1994 1996 1998 2000 2002 2004 2006 2008 2010 g-
EIO—NVERSREE RN M EEREET T\ 5, ERMNICIE, ATHEPMEHE. MitAVERSRK EH52011 EIPHTOBERD CONBENTBERST 0 0 Mg rato over Siera °
AXE, I7A /)W)EE,EUﬁm i{’BJ:b‘bd)%E@aJrlﬂﬂﬁﬁ@Eﬁ% BRI, SN T HEHREMICH I EEREE L T, MRMEICH TS COREDEMEEHNS. INUTICH §:
SICEEBLAET —2OMBT7IVIVZ L, T—2BHETICEICLI->THBRRETORTREZHORERTAHICH TR F3RE LA BERDEHREOAZEINbHB, EHTHORK 2
EEBL TS, Mg (3 EZRFENEAY), BE 7km TIESE 1tkm DERFRET §
5%, WHOATII1 EDZT—ILTRALTLEIDT, AX 5
REBXROVE—-MEVT F7-, 2011 F£HFICIE, ChETEBOLOLKFEL A B BEDNSWIANT THHTHEIRDI L ABRFHRIGED T E T, %
RIS ISRVWEAIEEZSN WAL EZ2 T, B EAIHT [ hDEVR R EIFIERUET CO2EBEN B EBIL T3, fi:
1982 FOAARFEBMIRERIBKICLD [/ R—IV] DF B F—IV] PRIz, Zhid, FIFEICEVGRVRE SRR S EERROEHRANT 52215572012, 2005 F LR rg‘n
Rzinfasd 3 [HMBKIRIERRE] OEELE. BETIHAN PREVEEEIRPERLZEEZSNTVS, bhbhO5 B ICEAEBZEHL (. ShETICHEVEE THAD %
FICE->TEIFESELMBEELTETWVWD, ZDFhTH, AV BBTh, OVT7-TIANYT - HLNIWRICHITDF /T EBE COEENEAZERL W3, REMEEEFE1-EEN E
F—ILEREIE. ZORRISFEKHZHELATREDERNE HHETBELILT COIBAI L A—ILDORERD—REIED % CO2EENEHRIIHRTHOTTHD, hoDTF—42l3 L f‘—;
ZATTIEY), RRBEBREZOMERELTD [ERNIF—IL  ZENHFKS, ChEFVUIRICESTEEREEET S [HER ZICHTB COBENIBFREZLIERLDDH), RER/IR g
BEE|ORCHIEREELE. [MERERMBEOESFE|ELT EEZ| ORAILENRD, MEMEHICIToTETWS, o™ DEERRIEDY) ThL, KREEET VORI, KKR#EEAD= ) i ) o ) 3
. _ Boeing 777-200 and two equipments for atmospheric observation installed in her
BATIMUBIISN TV, ZThTHEBEROF/UEDY  BRERMEAMCIUEEICEWTESN -, 7-)ITBARN SIS Z LD, BET—2DWRFEICHAEERML TV, cargo room.
POTOLNIVICEIETEET. SHIZE10F~ 50 FDREE (FTIR) ZBW=HME X AR D DAIETEIEEBLT F/ >
PHPBTHAIETFRIN TS R—IVDFEMEAH X LERBRIC DD IR TR EEHEL TETLVS,
) ARTICLE

Unprecedented Arctic ozone loss in 2011

Gloria L. Manney'" \!khell:,LN'mlew. Markus Rex”', '\I'llh:mk.ll th:w\ Michael C. Pints*, Fl,'pnm\c\d!und , Eric R. Nash’,
Ingo .Ralph Im‘ivn I.::lmnl R. Poole®, Mark R. Wt.l'mchell l‘l:l\'ldl’ Haffner’,

Jonathan Davies'™ \akr\ Dorakhov'!  Hartwig G emnand, Bryan Jo hnson', Rigel Kivi', Esko Kyro", Niels Larsen™,

Pieternel F. Lm;lt ', Alexander M’ak_ehtae + €. Thomas \tcElrr\. . Hideaki Mk:l]ilm.‘l « Maria Cor mm.lon Parrondo™
David W. Tarasick'®, Peter von der Gathen’, um A, Walker™ & Nikita $. Zinoviev

Chicmi i curs over both polar regions in local winter-spring. In the Antarctic, essentially complete

—"I\mrr i I resnllshlmmmchdewu'yyur wlv:rmhllh::\rulc ozone loss is
hﬁ:tﬂvwhbhmdhmumﬂnwbmnmchmmﬂmlwd we that ch jon over
the Arctic in early 2011 was—for the first time in the observational record bl lolhallnllu.' ic ozone
hole, Unusually long-lasting cold conditions in the Arctic lower here led © in
ozone-destroying forms of chlorine and to unprecedented ozone loss, which cxcwded 80 per cent over 18-20
kilometres altitude. Our results show that Arctic ozone holes are ible even with much milder than
those in the Antarctic. We cannot at present predict wbmmhmmmﬂzmdtplﬂhnmybcmmhtﬂw
exceeded.

Virgenia 23666, USA "Scuen Ymr:mcrx:rxrm Lanharm, Maryland n"‘:ﬁlﬁ-l t

) Resaarch Lacestory, Bouider Colracto BOOS, USA °
Carter, Db Metecechogical lrmtute, D%, 2100 Cogunhagen, Detrmark. ' Ermdhoven Unieruty
Prtmritnrg 195397 Ruasia. ' Natioral it te or Ervecrrmmental Shute, Tiuiuta-oty, 305-8506. Jpan | "atonal instriute Pt rorgce Tachnolegy, 28850 T :lq:nb-lus— Span Minkerityof
Torsnts, Torons, Ontar, Canads MSS 147

A “Nature” paper which describes
T —— the first discovery of ozone hole

0Ozonesonde launch at Salekhard, Russia (66N, 66E) in August, 2009. FTIR Observation at Syowa Station, Antarctica (69S, 39E) in 2007. ©2011 Macmillan Publishers Liméted. All rights reserved A in the Arctic in 2011.

66 CoexistenceActivityReport2011 77 T1ET4LAR—k201M 67

W Act_093#i#34PE-H.indd  66-67 $ 12.3.23 2:15:35 PM(




IR R (EEE TS SHAZEFR) Collaborative Divisions (National Institute of Advanced Industrial Science and Technolc

BIEY X 8HME9EF  Environmental Risk Assessment

HENBRIERAEEY A 7F#EICEOSRIEY A INOEE

Risk management of environmental risks based on the integration of scientific risk assessment and environmental

assessment

The integration of environmental sciences necessary for the methodologies of risk assessment, particularly for
the environmental pollutions and hazardous chemicals, is essential to discuss on the environmental risk management
and the risk communication. In addition the implementation of environmental management for water, soil and
sediments has been the main target for developing the framework of risk governance, which enables to complete
the transparent risk communication within any stakeholders. In this course we study various kinds of methodologies
of risk assessment, experimental and field works, and the practical activities of risk mitigation, especially those
utilizing microbiological activities. After the earthquake and tsunami disaster, we focus on geological risk management
of tsunami sediments and wastes, as well as contaminated soils by radioactive substances.
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Fig 1 Detailed risk assessment model, GERAS-3, risk assessment system for
Geo-environment.
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Visiting Professor Visiting Associate Professor

Takeshi Komai Mio Takeuchi
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Fig.2 Geological survey and sampling of tsunami sediments at coastal areas in
Miyagi Prefecture.
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Fig.3 Global material circulation of greenhouse gases, methane and carbon

dioxide, in marine and geo-environment.

HEINEER

The methodology for evaluating environmental
and economical risks from contaminated soil and
groundwater has been studied, based on the exposure
analysis from pathways in the environment. The risk
assessment system for solid waste management,
GERAS-waste, geo-environment risk assessment
system was developed and distributed to industry,
local government and academic institutions. We also
developed the geo-informatics system and subsoil
databases with risk maps for heavy metals in regional
scale, based on the accumulation of various kinds of
geological and environmental survey. The geo-
environment risk assessment system, one of the
outcomes of our research, can be utilized for the
improvement of contamination due to heavy metals
and toxic chemicals in soil, using the geo-environment
information data. Bioremediation technology using
microbes can be applied for geological contamination
sites by wvolatile organic compounds. After the
earthquake and tsunami disaster, we focus on the
reconstruction activities, such as geological survey of
tsunami sediments and disaster solid waste
management in Tohoku district. Specialized seminar
on the topics and the comprehensive discussion were
held to disclose research outputs and databases
obtained in the activities. These outcomes of research
can also be utilized to environmental problems, such as
ecological risk assessment, enhanced natural gas and
oil production, and land use policy in industrial
location.
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EEEERE (B RIFZLER) Collaborative Divisions (Central Research Institute of Electric Power Indu

INAFATITIAVHRIRAY NESEF  Biotechnical Eco-management

AT/ Q90— NFIRATLEFIRAL

KRR L DR EBRIT R

Utilizing biotechnology and bio-system as global warming mitigation and adaptation measures

We are engaged in Biotechnical Eco-management research for mitigation of Green House Gases (GHGs). The
development of efficient microbial processes to produce useful products from waste biomass is a promising route
that is expected to contribute to mitigation of GHGs. We applied the electrochemical cultivation system for a
butanol-producing bacterium, Clostridium acetobutylicum, so as to develop a novel biorefining technology with
electrolysis.A production of butanol by the resting cells of C. acetobutylicum increased approximately 2 times by
the application of an electrochemical potential of +0.6 V. We proposed the novel electrochemical cultivation system
for biorefinery processes, by which increase in the growth of C. acetobutylicum and butanol yield can be achieved.
Furthermore, we observed a bacterium that can generate ethanol from glycerol, which is a byproduct of biodiesel
production from oil plants, by means of the electrochemical cultivation technique. Ethanol production by bacterium
from glycerol might be accelerated by the reducing conditions created during electrochemical cultivation.
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Fig.-1 Growth promotion of Clostridium acetobutylicum and ethanol production by
electrochemical cultivation method of microorganism.
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Fig.-2 DGGE analysis of microorganisms grown by electrochemical cultivation
method(left) and ethanol producing abilities of glycerol converting
bacterium(right).
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Graduate Course in Strategic Environmental Management and

Sustainable Technology Solutions

Big Al HiE

Professor

Emile.H.Ishida

|

el R BE
1| B B 142 ik~

Assosiate Professorr
Ryuzo Furukawa

Specially Appointed Professorr Assistant
Hiroyuki Tada Kazuma Edamura

SEMSaT (Graduate Course in Strategic Environmental Management and Sustainable Technology Solutions) is
a course for Master’s Degree and Doctoral Degree that started in October, 2005 aims at fostering generalists who
can manage the environmental strategies and policymaking at private sectors and administrations. (Adopted as
five years project by the JST in 2005) In six years, 40 master course students and 5 doctoral course students have

completed their studies.

The graduate is taking an active part in various areas of the enterprise, NGO and the administrative body.
This course got A evaluation in the JST final evaluation, to advance the improvement of the program afterwards,
and to achieve the end goal. It is decided to continue this course based on the necessity of environmental talent
though this course is a program of five-year plan, and it ends once in March, 2010 and starts newly from April
2010. It aims at training the practical type environmental management talent immediately chiefly continuously for
the member of society, and to contribute to the development of the sustainable society.It wants to train the
practical type environmental management talent immediately chiefly continuously for the member of society, and
to contribute aiming at the achievement of the sustainable society.
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Revised Home Page

SEMSaT Short Course
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SEMSaT Seminar

Activities in 2011

10th SEMSaT Seminar, Kyudo Kaikan, February 7th, 2011
11th SEMSaT Seminar, Kyudo Kaikan, July 14th, 2011
Okinoerabu Symposium, Floral Hotel, Aug2rd -4th,201 1
5th SEMSaT Short course, July 13th, Tohoku Univ
Tokyo office, 2011

6th SEMSaT Short course, Nov. 17th, Tohoku Univ
Tokyo office, 2011
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Okinoerabu symposium 2011
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Tohoku University Environmental Leadership Program TOHOKU
Strategic Energy and Resource Management and Sustainable Solutions UNIVERSITY

ERI N4 — ARRRETET S })

Strategic Energy and Resource Management and Sustainable Solutions -- generally referred to as the Environmental
Leadership Program - was offered during the 2011-2012 academic year under the auspices of the Graduate School of Environmental
Studies, Tohoku University, supported by the Strategic Funds for the Promotion of Science and Technology of the Japanese
Ministry of Education, Culture, Sports, Science and Technology. In this program, we plan to foster students who can manage the
global and local environmental issues in the fields of energy, resources, and water, with both a practical and international
perspective. In 2011, 25 students joined the regular course and 15 entered the basic course. We successfully met this year’s quota
with a diverse population from such countries as Brazil, China, Egypt, Indonesia, Japan, Mexico, and Sweden.

Despite the impact of the earthquake, all persons concerned gave their full dedication to the success of this program. A total of
7 classes in the Master Course and 3 classes in the Doctoral Course were carried out, in addition to a “Basic Course” in July. Special
lectures and field work were additionally offered. In January 2011 was held the First International Symposium of Environmental
Leader at the “Ecollab.” Tohoku University. Many candidates attended the Second International Symposium of Environmental
Leader at the Ho Chi Minh City University of Technology in December in Vietnam. A summer intensive English course and outdoor
field study was featured for Master Course candidates during the summer in Nagano. Also, the first class of students’ field work was
carried out in the Chubu and Kansai regions to see actual business activities firsthand. Classes in English and intercultural
understanding featuring discussions are under the instruction of English native-speaker specialists. Not only Tohoku University
professors but also experienced guest lecturers held special classes for students and had discussions with them.
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Fig.03 Water and Urban Environments
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Fig.07 Bandung Office, Indonesia
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Supporting Environmental Research and
Collaborative Projects for an Eco-friendly Future

WERE L BS

Specially Appointed Professor
Tadao Shimoyama

This section was established when Professor Tohji was appointed Dean of GSES in April 2010, and is located on
the second floor of the main building. The aim of this section is to provide support for professors and teaching staff
in their research, education and contributions to society. We assist professors and other instructors in applying for
fellowship grants (from MEXT and METI etc) for their advanced studies by providing the latest information,
presenting details, and giving advice on applications. We also work on the management and budget control of
educational programs. In addition to supporting research, we also focus on research collaboration with companies and
the local community. For instance, we support environmental collaborations such as the eco-house project, the low-
carbon community project, and a green initiative project as part of our goal to promote environmental conservation/
protection and improve the quality of life of residents. We are happy to support your research and projects.
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@High-Temperature Protonic Conduction in LaFeOs
SrFe0; ;-SrZrO; Solid Solutions [JOURNAL OF THE
ELECTROCHEMICAL SOCIETY, 158 (2), (2011),
B180-B188] Unemoto, Atsushi Kaimai, Atsushi Sato,
Kazuhisa Kitamura, Naoto Yashiro, Keiji Matsumoto,
Hiroshige Mizusaki, Junichiro Amezawa, Koji Kawada,
Tatsuya

@1n situ Observation of the Deformation and Mechanical
Damage of SOFC Cell/Stack [ECS Transactions, 35(1),
(2011), 225-229] K. Sato, T. Sakamoto, A. Kaimai, K.
Yashiro, K. Amezawa T. Hashida, J. Mizusaki and T.
Kawada

@LEvaluation of Stress Conditions in Operated Anode
Supported Type Cells Based on In-situ Raman
Scattering Spectroscopy [ECS Transactions, 35 (1),
(2011), 519-525] Masafumi Nagai, Fumitada Iguchi, Syo
Onodera, Noriko Sata, Tatsuya Kawada, Hiroo Yugami

@Multiscale Simulation of Electro-Chemo-Mechanical
Coupling Behavior of PEN Structure under SOFC
Operation [ECS Transactions, 35 (1), (2011), 923-933]
K. Terada, T. Kawada, K. Sato, F. Iguchi, K. Yashiro, K.
Amezawa, M. Kubo, H. Yugami, T. Hashida, J.
Mizusaki, H. Watanabe, T. Sasagawa and H. Aoyagi

@®Mechanical Properties of CeyoGdy;0,,; at High
Temperatures under Controlled Atmospheres.s [ECS
Transactions, 35 (1), (2011), 1145-1149] Takuto Kushi,
Kazuhisa Sato, Atsushi Unemoto, Koji Amezawa,
Tatsuya Kawada

@Lffect of Redox Cycling on Mechanical Properties of
Ni-YSZ Cermets for SOFC Anodes [ECS Transactions,
35(1), (2011), 1473-1482] S. Sukino, S. Watanabe, K.
Sato, F. Iguchi, H. Yugami, T. Kawada, J. Mizusaki, T.
Hashida

@Cooperative Investigations on Degradation of Cathode
Materials in Segment-in-Series Cells by MHI [ECS
Transactions, 35 (1), (2011), 2191-2200] Harumi
Yokokawa, Haruo Kishimoto, Katsuhiko Yamayji,
Teruhisa Horita, Takao Watanabe, Tohru Yamamoto,
Koichi Eguchi, Toshiaki Matsui, Kazunari Sasaki,
Yusuke Shiratori, Tatsuya Kawada, Kazuhisa Sato,
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Toshiyuki Hashida, Atsushi Unemoto, Tatsuo Kabata,
Kazuo Tomida

@®Material Stability and Cation Transport of
LayeSrgCogsFe 05, in SOFC Cathodic Conditions
[ECS Transactions, 35(1), (2011), 2249-2253] M. Oh, A.
Unemoto, K. Amezawa, T. Kawada

@Mechanical Properties of LaySry,Co,,FeyO;,; under
Various Temperatures and Oxygen Partial Pressures
[ECS Transactions, 35 (1), (2011), 2429-2434] Y.
Kimura, T. Kushi, S. Hashimoto, S. Watanabe, K.
Amezawa, T. Kawada, Y. Fukuda, A. Unemoto, K. Sato,
K. Yashiro, J. Mizusaki, and T. Hashida

@Nanoprotonics in perovskite-type oxides: Reversible
changes in color and ion conductivity due to
nanoionics phenomenon in platinum-containing
perovskite oxide [Solid State Ionics, 182 (1), (2011),
13-18] Hiroshige Matsumoto, Takayoshi Tanji, Koji
Amezawa, Tatsuya Kawada, Yoshiharu Uchimoto,
Yoshihisa Furuya, Takaaki Sakai, Maki Matsuka,
Tatsumi Ishihara

@Structure, water uptake and electrical conductivity of
TiP,0; [Journal of the American Ceramics Society, 94
(5), (2011), 1514-1522] V. Nalini, M. H. Sorby, K.
Amezawa, R. Haugsrud, H. Fjellvag, T. Norby

@Defects in scandium doped barium zirconate studied
by Sc-45 NMR [Solid State Ionics, 192 (1), 83-87] Itaru
Oikawa, Mariko Ando, Yasuto Noda, Koji Amezawa,
Hajime Kiyono, Tadashi Shimizu, Masataka Tansho,
and Hideki Maekawa

@Control of mixed protonic and electronic conductivity
by mixing rare-earth ortho-borates [Solid State Ionics,
192 (1), (2011), 275-278] Hayato Takahashi, Atsushi
Unemoto, Koji Amezawa, and Tatsuya Kawada

@CElastic Modulus and Internal Friction of SOFC
Electrolytes at High Temperatures under Controlled
Atmospheres [Journal of Power Sources, 196, (2011),
7989-7993] Takuto Kushi, Kazuhisa Sato, Atsushi
Unemoto, Shinichi Hashimoto, Koji Amezawa, Tatsuya
Kawada

@i - ML / SR ICEREE T IS BT 2 Bl i 4k B A 725 o B
36 [ H AR B 25 SR A fe, 77 (780), (2011), 1357-
1366 DR, ek —ok, WL, HITRE, S MUER,
FERG S, W RO e, AR, JKIRHE— AR, JITH

@ZLlastic Moduli of CeyGdy,0,4 at High Temperatures
under Controlled Atmospheres [Solid State Ionics, 198
(1), (2011), 32-38] Koji Amezawa, Takuto Kushi,

o

Kazuhisa Sato, Atsushi Unemoto, Shin-ichi Hashimoto,
Tatsuya Kawada

@X-ray Absorption Spectroscopic Study on LagSr,,Co0; 5
Cathode Materials Related with Oxygen Vacancy
Formation [Journal of Physical Chemistry C, 115 (33),
(2011), 16433-16438] Yuki Orikasa, Toshiaki Ina,
Takayuki Nakao,Atsushi Mineshige, Koji Amezawa,
Masatsugu Oishi, Hajime Arai, Zempachi Ogumi,
Yoshiharu Uchimoto

@Local structural analysis for oxide ion transport in
LaySroFeO;; cathodes [Journal of Materials
Chemistry, 21, (2011), 14013-14019] Yuki Orikasa,
Takayuki Nakao, Masatsugu Oishi, Toshiaki Ina,
Atsushi Mineshige, Koji Amezawa, Hajime Arai,
Zempachi Ogumi, Yoshiharu Uchimoto

@®X-ray Absorption Spectroscopic Study on Mixed
Conductive LaysSr;,CoysFey;05 5 Cathodes 1. Electrical
Conductivity and Electronic Structure [Physical
Chemistry Chemical Physics, 13, (2011), 16637-16643]
Yuki Orikasa, Toshiaki Ina, Takayuki Nakao, Atsushi
Mineshige, Koji Amezawa, Masatsugu Oishi, Hajime
Arai, Zempachi Ogumi, Yoshiharu Uchimoto

@Ionic Conductivity of Magnesium Titanium Phosphates
densified by using Spark Plasma Sintering Method
[Proceedings of the 12th Conference of the European
Ceramic Society, ECerS XII, (2011)] Hiroo Takahashi,
Koji Amezawa, and Hitoshi Takamura

(%855 - B2

®In situ € (5) X #UILEEE % il - SOFC. [#
AL B X VLW RALAE, 79(9), (2011), 720-727]
PR S, A

B2 ARREMIZZ S

[FwX]

QD — 74 7 v FEROE M rHERE, 120 (2),
(2011), 382-391] HEHiiFFe, VLB, B2

@Land subdivision and land use change in the frontier
settlement zone of Mount Meru, Tanzania [African
Study Monographs, Supplementary issue (42), (2011),
101-118] Gen Ueda

(FE]
Q@ LORDOMI Y AT A—5 V=7 B OB - ik -
Stk CRAER RS, (2011)] R HTT

W - IR S AT LES
(F#X]

@Possible earthen dam failure mechanisms of Fujinuma
reservoir due to the Great East Japan Earthquake of
2011. [Hydrological Research Letters, 5, (2011), 69-72]

Keisuke Ono, So Kazama, Seiki Kawagoe, Yoshiyuki
Yokoo and Luminda Gunawardhana

@Evaluation of seasonal habitat variations of freshwater
fishes, fireflies, and frogs using a habitat suitability
index model that includes river water temperature.
[Ecological Modelling, 222 (20-22), (2011), 3718-3726]
Kei Nukazawa, Jun-ichi Shiraiwa, So Kazama

@®Impact of Urbanization and Climate Change on
Aquifer Thermal Regimes. [Water Resources
Management, 25 (13), (2011), 3247-3276] Luminda
Niroshana Gunawardhana, So Kazama, Saeki Kawagoe

@Groundwater Temperature as a Proxy to Estimate
Ground Surface Warming Attributed to Anthropogenic
Impacts in 20th Century in Japan. [ASPIRE/IWA, 19-
3-3, (2011)] L. N. Gunawardhana and S. Kazama

@The relationship between discharge and nutrient
concentration in inundation areas in Cambodia.
[ASPIRE/IWA, P-18-7, (2011)] A. Amano and S.
Kazama

@Climate change impacts on groundwater temperature
change in the Sendai plain, Japan. [Hydrological
Processes, 25(17), (2011), 2665-2678] Luminda
Niroshana Gunawardhana and So Kazama

@ Water conflict vulnerability of regions. [Risk in water
resources management, IAHS publication, 347, (2011),
267-273] Nilupul Gunasekara and So Kazama

@Monte Carlo experiments for uncertainty investigation
of glacier melt discharge predictions through surface
energy balance analysis. [Cold regions hydrology in a
chaging climate, IAHS publication, 346, (2011), 103-
108] Freddy Soria and So Kazama

@ Temporal variation in acidity and ion concentration of
snowmelt water in light and heavy snow years. [Cold
regions hydrology in a chaging climate, IAHS
publication, 346, (2011), 86-91] Yoshihiro Asaoka, Yukari
Takeuchi and So Kazama

@Groundwater temperature as a tracer to estimate
anthropogenic impacts: past, present and future.
[Conceptual and Modelling Studies of Integrated
Groundwater, Surface Water, and Ecological Systems,
IAHS Publication, 345, (2011),10-16] Luminda
Gunawardhana and So Kazama

@ Analysis of extreme daily rainfall in southeast Asia
with a gridded daily rainfall data set. [Hydro-
climatology: Variability and Change, TAHS Publication,
344, (2011), 169-175] Keisuke Ono and So Kazama

@®Damage from the Great East Japan Earthquake and
Tsunami - A quick report. [Mitigation and Adaptation
Strategies for Global Change, 16 (7), (2011), 803-818]
Nobuo Mimura & Kazuya Yasuhara & Seiki Kawagoe
& Hiromune Yokoki & So Kazama

@Benthic communities and genetic structure of caddisfly
Stenopsyche marmorata along a mountain stream
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fragmented by slit and unslit sabo dams. [River Basin
Management VI, WIT Transactions on Ecology and
the Environment, 146, (2011), 263-274] K. Nukazawa,
S.Kazama, K. Watanabe & J. Kang

@I Kk % EE L7z HSI € 7V X A KR4 W o4 &
BREEEFAM (K 27534, 55, (2011), 1255-1260] M,
HEE—, AR

@ /KHLIE £ 7V & Bl BEHUE F W 72K RIBGSREY R 7
DgZ2 [ oA K AR SCEE, 55, (2011), 643-648] KU
ST, ARG, R

@ FHE T — ¥ FALIC X % RS LKA DK L35 SR,
55, (2011), 403-408] M1l Wik KLk, JaUIHE

@NiF 7 ¥ 7 B I B3 1T B RETRARAE O 2% AT K L
amsCHE, 55, (2011), 283-288] /NEFR:AN, JERIEE

@ Monitoring inequalities in irrigation water supplies for
sustainable irrigation management. [Annual J. of
Hydraulic Engineering, 55, (2011), 115-120] Nilupul
Gunasekara and So KAZAMA

@Potential Impacts of climate change on the tropical
Andes. [Annual J. of Hydraulic Engineering, 55, (2011),
79-84] Freddy Soria and So KAZAMA

@®Snow and glacier contribution from Ialian Alps for
seasonal river discharge in Tagliamento River. [Annual
J. of Hydraulic Engineering, 55, (2011), 67-73] Luminda
Gunawardhana and So KAZAMA

@Distributed specific sediment yield estimations in Japan
attributed to extreme-rainfall-induced slope failures
under a changing climate. [Hydrology and Earth
System Science, 15, (2011), 197-207] K. Ono, T. Akimoto,
L. N. Gunawardhana, S. Kazama, and S. Kawagoe

@Water disaster impact on climate change and its
adaptation. [Proceedings of International Symposium,
Promoting Synergies among adaptation networks in
the Asia-Pacific Region, (2011), 27] So Kazama

@Mineralization of antibiotic sulfamethoxazole by
photoelectro-Fenton treatment using activated carbon
fiber cathode and under UVA irradiation [Applied
Catalysis B: Environmental, 102, (2011), 378-386]
Aimin Wang, Yu-You Li, Adriana Ledezuma

@Fluorescence spectral characteristics of the supernatants
from an anaerobic hydrogen-producing bioreactor
[Applied Microbiology and Biotechnology, 89 (1),
(2011), 217-224] Wei-Hua Li, Guo-Ping Sheng, Rui Lu,
Han-Qing Yu and Yu-You Li, Hideki harada

QUASBHIZ L 2 HMT Y 2 ¥ ) — VEHRK L BEEY
DA RLIR [ERBEHAN, 40 (3), (2011), 130-137] &i&1E
ORBB, /INARTRI, 2R 5 H A

@ LR HER DL ETAD 2 ¥ U IsEER X UKRESR
BRI X 2 T AV F— IR 7 & ¥ % Vil [BRBEEAR,
40 (3), (2011), 159-166] /MRFTl, A=5FU, 1RBASK, 2=

@Fcasible power production from municipal sludge
using an improved anaerobic digestion system [Ozone:
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Science & Engineering, 33, (2011), 164-170] K. Komatsu,
H. Yasui, R. Goel, Y.Y. Li, and T. Noike

@®Novel anaerobic digestion process with sludge
ozonation for economically feasible power production
from biogas [ Water Science and Technology, 63 (7),
(2011), 1467-1475] K. Komatsu, H. Yasui, R. Goel, Y.Y.
Li, and T. Noike

@Performance and characterization of a newly
developed self-agitated anaerobic reactor with
biological desulfurization [Bioresource Technology, 102,
(2011), 5580-5588] Takuro Kobayashi, Yu-You Li

@15/ — VKD UASBILE B L U7 T = 2 — VIEIK
WCRIET T 7 Vil B LIRS Uk G (B,
67 (2), (2011), 60-68] [Ele, /RO, EAGE KRR, 2=
TR, KAfER

@ Enhancement of thermophilic anaerobic digestion of
thickened waste activated sludge by combined
microwave and alkaline pretreatment [Journal of
Environmental Science, 23(8), (2011), 1-9] Yong-Zhi
Chi, Yu-You Li, Xue-Ning Fei, Shao-Po Wang, Hong-
Ying Yuan.

@ Effect of starch addition on the biological conversion
and microbial community in a methanol-fed UASB
reactor during long-term continuous operation
[Bioresource Technology, 102, (2011), 7713-7719 ]
Takuro Kobayashi, Feng Yan, Shinichiro Takahashi,
Yu-You Li.

@® Novel online monitoring and alert system for
anaerobic digestion reactors, [Environmental Science
and Technology, 45, (2011), 9093-9100] Fang Dong,
Quan-Bao Zhao, Wen-Wei Li, Guo-Ping Sheng, Jin-Bao
Zhao, Yong Tang, Han-Qing Yu, Kengo Kubota, Yu-
You Li and Hideki Harada.

@ High-solid mesophilic methane fermentation of food
waste with an emphasis on Iron, Cobalt, Nickel
requirement [ASPIRE/IWA, 22-5-3, (2011)] Hong
Qiang, Dong-Li Lang, Yu-You Li.

@ Effect of temperature on hydrogen fermentation on
cellulose [Proc. of the 7th International Conference on
Environmental Anaerobic Technologies and Bioenergy,
(2011) , 100-108] Gadow S. I, and Yu-You Li.

@ High-solid thermophilic methane fermentation of food
waste with an emphasis on Iron, Cobalt, Nickel
requirements [Proc. of the 7th International Conference
on Environmental Anaerobic Technologies and Bioenergy,
(2011) , 109-119] Hong Qiang, and Yu-You Li.

@ Performance evaluation and effect on circulation rate
in a bio-desulfurization process aerated by biogas
circulation [Proc. of the 7th International Conference
on Environmental Anaerobic Technologies and
Bioenergy, (2011) , 198-214] Takuro Kobayashi,
Kaiqin Xu, Yu-You Li, Yuhei Inamori.

@ Comparison between thermophilic and mesophilic

o

anaerobic digestion of waste activated sludge by
combined NaOH-microwave pretreatment [Proc. of
the 7th International Conference on Environmental
Anaerobic Technologies and Bioenergy, (2011) , 255-
264] Yong-Zhi Chi, Yu-You Li, Min Ji, Shao-Po Wang,
Hong-Ying Yuan, Xue-Ning Fei.

@ Simulation of adsorption equilibrium of heavy metal
cations on soils in circumneutral aqueous solution:
influences of solution pH and dissolved humus
substances.[Advanced Materials Research, 287-290,
(2011), 2822-2825] Yuyu Liu, Takeshi Kobayashi,
Takashi Kameya, Yukari Takahashi, Yuko Ohashi.

@ Highly stable hydroxyl anion conducting membranes
poly(vinyl alcohol)/poly (acrylamide-co-
diallyldimethylammonium chloride) (PVA/PAADDA)
for alkaline fuel cells: Effect of cross-linking.
[(International Journal of Hydrogen Energy, 37(5),
(2012), 4580-4589], Jinli Qiao, Jing Fu, Lingling Liu,
Yuyu Liu, Jiawei Sheng.

@ UASBY 727 7 —% iz X% ) — VEEKD B
HIZ B9 A WFgE DKL A Wy 42 43 5K, 47(2), (2011), 95-
102] 18, ARIRE, EAREORER, FER, KAER

@ FKiFfbt v ¥ —OKRE T T ZIZBIT 5B X ¥ VRE
O EFEALFEICH T 2 M [T KE R 26, 48(589),
(2011), 119-125] B HIJEF, SaARMRER, 2=EK, WUFHE

@ ZHD A BIPHIC BT 2 FERAHOBEFIEEM [T
FaTCHE G (BREE), 67(7), (2011), M 605-613 ] /NEF¢
W, FEK, EHFRE

@\ A F 7 APEBRE A H B A BT 7' 1 & 2 0 Hf I 5k
(2 & B PERERFMN [ LA G (BR%%), 67(7), (2011),
I 651-660] /NFRIGI, FRBHER, ZF K, WEILEZE, i
I

@NFBRAKFE - A ¥V ZERHEE T 0 L AT BT 55 %
TIEDKFFEWE S F T 8 KB B 20K, 34(11),
(2011) . 1611711 /ARAmSY), SRMG, TRBHSR, LK, 1
AL, MRiET

Q@ FHBFEMT CAST TZ WHgBE B (L fU SR R 45 1 [ ER35
TSR ,5(7), (2011), 1454-1458 1 JiE , #hHE , £
DI, g, FaE , TEX

(EFE]

@Climate change and global sustainability: A holistic
approach. [United Nations University Press, d (2011)]
Akimasa Sumi, Nobuo Mimura and Toshihiko Masui i

@k RaStha a4k, (2011) 1R

@K FFEWE UK OMLEL - 1F R F g | RS 2,
541547148 TR

(#a5 - A7)

@ S H AR FAZ LT AL H i 5% OB S5 L5 2R 3 (BRI
Ay, 40(7), (2011), 436-441] Z= % K, BAGERAR, 779734,
B H P

@5 KL i OB E & AHIHIRDE DRERBEFAEE, 34(A12),
(2011) , 4154181 &E K

(2011) ,

@5 K5 R AR RMAEM MR R KIETE (R EIR
FRhFR, 17(1), (2011), 48-54HEE , BERAL, SIH=,
BET,FER

O RECHLARE B ABHEKFMEFILEPHNA [
EZ7KHEK , 27(8), (2011), 27-33] 8 EE , IHE2 | ¥
a /MR, FEERK

@=L R U R RAREE NS RER IR PR ER [k
FiBik , 74(6), (2011), 520-527] #&% T, EA, MILHE,
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B FREMA S EF
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QKT ITIZBITBHV A 7 VEGOBUIREFVE [H A
PBCR, (2011) JEATIES, kS
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@ Potential Climate Effect on Japanese Rice Productivity
[Climate Change Economics, 2 (3) , (2011) , 237-255]
Tanaka K., S. Managi, K. Kondo. K. Masuda, Y.
Yamamoto.

@ Heterogeneity on the Technical Efficiency in Japanese
Airports [The Singapore Economic Review, 56 (4) ,
(2011) , 523-534] Barros, C.P., Managi, S. and Y.
Yoshida.

@ Testing the International Linkage in the Platinum-
group Metal Futures Markets [Resources Policy, 36
(4) , (2011) , 339-345] Aruga, K. and S. Managi.

@ Price Linkages in the Copper Futures, Primary, and
Scrap Markets [Resources, Conservation & Recycling,
56 (1) , 43-47] Aruga, K. and S. Managi.

@A License Scheme: An Optimal Waste Management
Policy under Asymmetric Information [Journal of
Regulatory Economics, (2011)] Shinkuma, T. and S.
Managi, S.

@®Does the Housing Market Respond to Information
Disclosure?: Effects of Toxicity Indices in Japan
[Journal of Environmental Management, (2011)]
Hibki, A. and S. Managi.

@ The Impacts of Exchange Rate Volatility on Vegetable
Trade Flows [Applied Economics, (2011)] Karemera,
D., Managi, S., Reuben, L., and Spann, O.

@Cost Efficiency of Japanese Steam Power Generation
Companies: A Bayesian Comparison of Random and
Fixed Frontier Models [Applied Energy, (2011)]
Assaf, A., Barros, C.P., and S. Managi, S.

@Stock Prices of Clean Energy Firms, Oil and Carbon
Markets: A Vector Autoregressive Analysis [Energy
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Economics, (2011)] Kumar, S., Managi, S. and A.
Matsuda, S.

@Catch Limits, Capacity Utilization and Cost Reduction
in Japanese Fishery Management [Agricultural
Economics, (2011)] Yagi, M. and S. Managi, S.

@Modal Choice between Air and Rail: A Social Efficiency
Benchmarking Analysis that considers CO2 Emissions
[Environmental Economics and Policy Studies, (2011)]
Fukuyama, H., Yoshida, Y., and S. Managi, S.

@ The Pollution Release and Transfer Register System in
the U.S. and Japan: An Analysis of Productivity
[Journal of Cleaner Production, (2011)] Fujii, H.,
Managi, S., and H. Kawahara, S.

@ =l NS SE QBRI RAMAEFF L W /87 + — < ¥ A DR
BIERIE AT [BRER A xRk, (2011) ] A5, /RalSE,
BRI, SFIEE

@ LW kit & ERER Y — ¥ 2 RO [T BRBE 58,
(2011) ]l ZsAR A

@i M A FHEANDBLHIFEFN DR R [ A FEMFe
0 (2011) ) S AR

@Tests on Price linkage between the U.S. and Japanese
Gold and Silver Futures Markets [Economics Bulletin,
31(2), (2011), 1038-1046] Aruga, K. and S. Managi.

@The Technical Efficiency of the Japanese Banks: Non-
Radial Directional Performance Measurement with
Undesirable Output [Omega - The International
Journal of Management Science, 40 (1), (2011), 1-8]
Barros, C.P., S. Managi, and R. Matousek.

@ VOC P i % I8 L 7 [ PN 3 5 o0 AR eV 434 [t i
178, (2011) ) BEIEF5E, ISRy, 151

QO RFHE~DOHE BEELEIVARED) Y=V [
EARE, 6, (2011), 18-24] HoZARBA

@ %7 MY T A BRGNS H P EETTITA
7 — % & EREG AT [BREER R, (201D ] & H
Mz, BEAREN

@ LML MR AT T 2 BRI E RN ~I L =T
LRSS HEE E O BRTEIC B W T [BREER &, (2011)]
B R - AR

@FE BRI X B PR SIS [T 35 WG| A ) = X 2 D FHlh
[BRBEF A2k, (2011 ] HFPER, IR, B 2B

@ LR RIZ BT 5 HE A DO ZER AL ILFLR A KA R B
HEAEBALEL, 6, (2011), 129-138] FRHIES, KRR

(EE]

@ Waste and Recycling: Theory and Empirics. [Routledge,
New York, USA., (2011)] Shinkuma, T. and Managi, S.

@Technology, Natural Resources and Economic Growth:
Improving the Environment for a Greener Future.
[Edward Elgar Publishing Ltd, Cheltenham, UK.,
(2011)] Managi, S.

@ 1M 2 Rk RS R AT & il BE 3T [rh ek i AL,
(2011) ] ‘S ZsARfR A
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@Progress of hydration reactions in olivine-H,O and
orthopyroxenite-H,O systems at 250C and vapor-
saturated pressure [Chemical Geology, 289, (2011),
245-255] Atsushi Okamoto, Yuichi Ogasawara, Yasumasa
Ogawa and Noriyoshi Tsuchiya

@Determination of total contents of bromine, iodine and
several trace elements in soil by polarizing energu-
dispersive X-ray fluorescence spectrometry [Soil
Science and Plant Nutrition, 57 (1), (2011), 19-28] Akira
Takeda, Shin-ichi Yamasaki, Hirofumi Tsukada, Yuichi
Takaku, Shun'ichi Hisamatsu,and Noriyoshi Tsuchiya

@R T AV F — R EOE X OATRIC X 5 s

X OIS v o i oG 3B o [ R 43 BT [0 AT Ak, 69 (4),
(2011), 315-323] Ll {E—, ARPFFoR, RH %, AHAIE,
gDy, ANNZRIE, RS

@CLffects of general zero-valent metals power of Co/W/
Ni/Fe on hydrogen production with H2S as a reductant
under hydrothermal conditions [International Journal of
Hydrogen Energy, 36, (2011), 8878-8884] Shiping Zhang,
Fangming Jin, Xu Zeng, Jiajun Hu, Zhibao Huo,
Yuanging Wang, Noriaki Watanabe, Nobuo Hirano, and
Noriyoshi Tsuchiya

@®Preccise 3D Numerical Modeling of Fracture Flow
Coupled With X-Ray Computed Tomography for
Reservoir Core Samples [SPE (Society of Petroleum
Engineers) Journal, 16 (3), (2011), 683-691] Noriaki
Watanabe, Takuya Ishibashi, Nobuo Hirano, Yutaka
Ohsaki, Yoshihiro Tsuchiya, Tetsuya Tamagawa,
Hiroshi Okabe, and Noriyoshi Tsuchiya

@Lnhanced hydrogen production from biomass via the
sulfur redox cycle under hydrothermal conditions
[International Journal of Hydrogen Energy, 36, (2011),
10674-10682] Putri Setiani, Javier Vilca'ez, Noriaki
Watanabe, Atsushi Kishita, Noriyoshi Tsuchiya

@Sustainable and Enhanced Hydrogen Production from
Biomass through Sulfur Redox Cycle using Georeactor
[Geothermal Resources Council Transaction, 35,
(2011), 135-138] Putri Setiani, Javier Vilcaez, Noriaki
Watanabe, Atsushi Kishita, and Noriyoshi Tsuchiya

@Advanced Direct Use of Geothermal Energy for
Hydrogen Production and Material Conversion
[Geothermal Resources Counsil Transaction, 35,
(2011), 143-146] Noriyoshi Tsuchiyva and Noriaki
Watanabe

@Geology and Surface Hydrothermal Alteration of
Malabar Area, Northern Part of the Wayang Windu
Geothermal Field, Indonesia [Geothermal Resources
Council Transaction, 35, (2011), 1029-1031] Arif
Susanto, Noriyoshi Tsuchiya, Emmy Suparka, Nobuo
Hirano, Atsushi Kishita, Yudi Indra Kusumah

@)t THOL T AF N (In, Ga) BL OFEELHE
(As, Pb) DU - 53 BIZSEIZBE 3 % FEERWATZE & 5
B, 61(3), (2011), 167-180] #eJsi A4, /MII#IE, T2
#y

@Application of the microboudin method to
palaeodifferential stress analysis of deformed impure
marbles from Syros, Greece: Implications for grain-size
and calcite-twin palaeopiezometers [Journal of
Structural Geology, (2011)] Toshiaki Masuda, Tomoya
Miyake, Nozomi Kimura, Atsushi Okamoto

@In situ observation of the crystallization pressure
induced by halite crystal growth in a microfluidic
channel [American Mineralogist, 96, (2011), 1012-1019]
Kotaro Sekine, Atsushi Okamoto, Kazuo Hayshi

@Textures of syntaxial quartz veins synthesized by

hydrothermal experiments [Journal of Structural
Geology, (2011)] Atsushi Okamoto, Kotaro Sekine

@Thermodynamic forward modeling of progressive
dehydration reactions during subduction of oceanic
crust under greenschist facies conditions [Earth and
Planetary Science Letters, (2011)] Tatsu Kuwatani,
Atsushi Okamoto, Mitsuhiro Toriumi

@Development of CFR-PEEK core holder for X-ray CT
based numerical analysis of fluid flow within fractured
samples under confining pressure. [Proceedings of
17th Formation Evaluation Symposium of Japan, CD-
ROM, (2011), Paper C] N. Watanabe, T. Ishibashi, N.
Tsuchiya, Y. Ohsaki, T. Tamagawa, Y. Tsuchiya, H.
Okabe, H. Ito

@®Lvaluation and Prediction of fluid flow through
fracture under confining pressure in various scales.
[Proceedings of 17th Formation Evaluation Symposium
of Japan, CD-ROM, (2011), Paper N] T. Ishibashi, N.
Watanabe, N. Hirano, A. Okamoto, N. Tsuchiya

@Core analysis towards the integration with logging and
borehole data. [Proceedings of 17th Formation
Evaluation Symposium of Japan, CD-ROM, (2011),
Paper T] H. Ito, Y. Sanada, N. Watanabe, T. Tsuji, T.
Mukunoki, F. Yamada, K. Kawabata

@X-ray CT based numerical analysis of fracture flow for
core samples under various confining pressures.
[Engineering Geology, 123, (2011), 338-346] N.
Watanabe, T. Ishibashi, Y. Ohsaki, Y. Tsuchiya, T.
Tamagawa, N. Hirano, H. Okabe, N. Tsuchiya

@Characterisation and photocatalytic activity of
structure-controlled spherical granules of an anatase/
hydroxyapatite composite. [Materials Research
Bulletin, 46 (12), (2011), 2283-2287] M. Kamitakahara,
0. Kawaguchi, N. Watanabe, K. Ioku

@Hydrothermal synthesis of porous hydroxyapatite
ceramics composed of rod-shaped particles and
evaluation of their fracture behavior. [Ceramics
International, 38, (2011), 1649-1654] S. Murakami, K.
Kato, Y. Enari, M. Kamitakahara, N. Watanabe, K. Ioku

@®Morphology and composition of hydroxyapatite
particles synthesized hydrothermally from tricalcium
phosphates. [Transactions of the Materials Research
Society of Japan, 36 (3), (2011),405-408] M.
Kamitakahara, Y. Enari, N. Watanabe, K. Ioku

PNk il
(]

@®Reflection imaging of EGS reservoirs using
microseismicity as a source [Proc. Stanford Geothermal
Workshop, (2011), 909-913] H. Asanuma, K.
Tamakawa, N. Soma H. Niitsuma, R. Baria, M. Haring
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@Estimation of structure inside EGS reservoir at Cooper
Basin, Australia by analysis of source parameters
[EAGE WS on microseismicity, PAS23, (2011)] H.
Asanuma, Y. Kawamura, H. Niitsuma and D. Wyborn

@Characteristics of microearthquakes at Yanaizu-
Nishiyama geothermal field [Transactions GRC, 35,
(2011), CD-ROM] H. Asanuma, S. Mitsumori, M.
Adachi, M. Saeki, K. Aoyama, H. Ozeki, Y. Mukuhira
and H. Niitsuma

@Reflection imaging of EGS reservoirs at Soultz and
Basel using microseismic multiplets as a source
[Transactions GRC, 35, (2011), CD-ROM] H. Asanuma,
K. Tamakawa, H. Niitsuma, R. Baria, M. Haring

@Identification of fracture orientation for the large
magnitude microseismic events recorded at Basel,
Switzerland in 2006 [Transactions GRC, 35, (2011),
CD-ROM] Y. Mukuhira, H. Asanuma, H. Niitsuma and
M. Haring

@Reflection imaging of the Aneth CCS reservoir using
microseismic multiplet sources [SEG Expanded
Abstracts, (2011), CD-ROM] H. Asanuma, K. Tamakawa,
H. Niitsuma, N. Soma, J. Rutledge and C. Rowe

@Characteristics of microseismic events with large
magnitude from geothermal reservoirs [Proc.
GeoProc2011, (2011), CD-ROM] H. Asanuma, Y.
Mukuhira, S. Mitsummori, H. Niitsuma, D. Wyborn and
M. Haring

@Characteristics of the large events from the seismically
activated fractures at Basel geothermal reservoir
[Proc. 10th SEGJ Symp., 10, (2011), 116-119] Y. Mukubhira,
H. Asanuma, H. Niitsuma, and M. Haring

@FLstimation of structure of geothermal reservoir at
Cooper Basin, Australia, by integrated analysis of
microseismic multiplet and source parameter [Proc.
10th SEGJ Symp., 10, (2011), 120-124] H. Asanuma, Y.
Kawamura, H. Niitsuma, D. Wyborn

@Principles of coherence reflection method and its
applicability to seismic reflection survey [Proc. 10th
SEG] Symp., 10, (2011), 55-58] H. Asanuma, K.
Tamakawa, N. Soma, and H. Niitsuma

@ Application of an arrival time and cross correlation
value-based location algorithm to the Basel 1
microseismic data [Proc. EAGE 2011 Annual Meeting,
(2011)] J. Kummerow, S.A. Shapiro, H. Asanuma, M.
Haing

@Using microseismicity to image the structure of the
Basel geothermal reservoir [Proc. EAGE 2011 Annual
Meeting, (2011)] A. Reshetnikov, J. Kummerow, S.A.
Shapiro, H. Asanuma, M. Haing

@Characteristics of earthquakes observed at Yanaizu-
Nishiyama geothermal field, Japan [AGU 2011 Fall
Meeting Abstract S44B-08 presented at 2011 Fall
Meeting, AGU, San Francisco, Calif, 5-9 Dec., (2011)]
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H. Asanuma, S. Mitsumori, M. Adachi, M. Saeki, K.
Aoyama, H. Ozeki, Y. Mukuhira, H. Niitsuma

@Investigation on the characteristics of seismic events
observed during stimulation of geothermal reservoirs
at Basel, Switzerland [AGU 2011 Fall Meeting
Abstract S41C-2119 presented at 2011 Fall Meeting,
AGU, San Francisco, Calif., 5-9 Dec., (2011)] Y.
Mukuhira, H. Asanuma, H Niitsuma, M, Haring

@®Phase-only correlation of time-varying spectral
representations of microseismic data for identification
of similar seismic events. [Geophysics, 76 (6), (2011),
WC35-WC51] Hirokazu Moriya

@Identification and classification of similar seismic
events by using phase-only correlation technique.
[Proc. 10th SEGJ International Symposium, 10, (2011),
133-136] Hirokazu Moriya

@Observational Studies of Earthquake Preparation and
Generation to Mitigate Seismic Risks in Mines. [Proc.
IUGG, in press, (2011)] H. Ogasawara, R. Durrheim, M.
Nakatanil, Y. Yabe, A. Milev, A. Cichowicz, H.
Kawakata, O. Murakami, M. Naoi, H. Moriya, T. Satoh,
SATREPS research group

@®Imaging of deep structure using reflection waves
detected by spectral matrix analysis and confidence
levels. [Journal of Acoustic Emission, (2012), -to be
published] H. Moriya

@Observed and simulated time evolution of HCl, CIONO,,
and HF total column abundances [Atmos. Chem. Phys.
Discuss,, 11, (2011), 32085-32160] R. Kohlhepp, R. Ruhnke,
M. P. Chipperfield, M. De Mazi'ere, J. Notholt,S. Barthlott,
R. L. Batchelor, R. D. Blatherwick, Th. Blumenstock, M.
T. Coffey, P. Demoulin, H. Fast, W. Feng, A. Goldman, D.
W. T. Griffith, K. Hamann, J. W. Hannigan, F. Hase, N. B.
Jones, A. Kagawa, 1. Kaiser, Y. Kasai, O. Kirner, W.
Kouker, R. Lindenmaier, E. Mahieu, R. L. Mittermeier, B.
Monge-Sanz, 1. Murata, H. Nakajima, I. Morino, M. Palm,
C. Paton-Walsh, U. Raffalski, Th. Reddmann, M.
Rettinger, C. P. Rinsland, E. Rozanov, M. Schneider, C.
Senten, C. Servais, B-M. Sinnhuber, D. Smale, K. Strong,
R. Sussmann, J. R. Taylor, G. Vanhaelewyn, T. Warneke,
C. Whaley, M. Wiehle, and S. W. Wood

(EE]

@Subsurface Sensing. [Wiley, (2011)] Ahmet S. Turk,
Koksal A. Hocaoglu, Alexey A. Vertiy (Eds.), Hiroshi
Asanuma, et al.
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@ Analysis of uniaxial tensile fracture of monomineral
polycrystalline rock based on intergranular cracking
[Proceedings of the 12th International Congress on
Rock Mechanics, Beijing, (2011), 731-734] K. Matsuki,
Y. Karino, K. Sakaguchi, A. Kizaki

@Lffects of fracture size and normal stress on the shear
behavior of a fracture as estimated by mortar replica
[Proceedings of the 12th International Congress on Rock
Mechanics, Beijing, (2011), 613-616] A.A. Giwelli, K.
Matsuki, K. Sakaguchi, A. Kizaki, H. Sekino. K. Okatsu

@In situ rock stress measurement using an improved
Downward Compact Conical-ended Borehole
Overcoring technique. [Proceedings of the 12th
International Congress on Rock Mechanics, Beijing,
(2011), 1101-1104] K. Sakaguchi, A. Kizaki, K. Matsuki

@Development of low speed self-rotating nozzle system
for drilling [Proceedings of the 12th International
Congress on Rock Mechanics, Beijing, (2011), 1719-
17221 A. Kizaki, K. Yokoi, K. Sakaguchi, K. Matsuki

@ S DR 25 B 2 FeD IR IRE O A D3R5 EH
[Journal of MMI]J, 128 (3), (2012), ¥ T & ] AL —,
B, SRS, RFEA

@Laboratory Investigation of Effect of Gouge Material
on Closure During Shearing [Proceedings of the 45th
US Rock Mechanics Symposium, (2011)] Giwelli, A.A.,
K. Matsuki, K. Sakaguchi, H. Sekino and K. Okatsu

@In-situ rock stress measurement using Downward
Compact Conical-ended Borehole Overcoring technique
in a vertical HQ-size borehole [Proc. of Int. Symp. on
Field Measurement in GeoMechanics, (2011)] K.
Sakaguchi, A. Kizaki and K. Matsuki

@7 IE T MBI B H— X RO ERMERAN [ H A 247
XA, 34(2), (2012), BT E 1AW, WINER, A
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@A New Recycling System for High Water Content
Mud and Strength Characteristics of Modified Soils
Produced by This System [Proc. of the 1st Vietnam/
Japan Joint Symposium on Saigon River Bank Erosion,
1, (2011), 79-88] H.Takahashi and M.Mori

@Numerical Simulation on Strength and Deformation
Characteristics of Fiber-Cement-Stabilized Soil [Proc.
of the 1st Vietnam/Japan Joint Symposium on Saigon
River Bank Erosion, 1, (2011), 89-99] N.Konda, H.
Takahashi, Y.Suto and T.Satomi

@Study on Strength and Durability of Fiber-Cement-
Stabilized Soils by using Rice Straw [Proc. of the 1lst
Vietnam/Japan Joint Symposium on Saigon River
Bank Erosion, 1, 100-110] Ngoc Nguyen-Anh, H.
Takahashi, M.Mori and Luu Xuan Loc

@A [ fLALEE - DETE - WEERHEICE T 28T 3 2
L—Yarv[7Fogxh=v 27 A, (31), (2011), 37-42]
SHEA, mELA

@ il A 7] HE 20 SHE /N RV AR D BAFE IC B B 08 [T
FAHh=v 7 A, (31), (2011), 49-54] FRHEAE, FAGHL,
JEMEA -, HL LA

@Lxperimental Study and Modeling of Pressure Loss for
Foam-Cuttings Mixture Flow in Horizontal Pipe
[Journal of Hydrodynamics, 23 (4), (2011), 431-438]
Amna Gumati and Hiroshi Takahashi

@ ) ZE 551 % F v 7= e R L AL L D 2 T iR BE A I
AP ChesFH 0 25w e, 14 (1), (2011), 375-384] HLRLAINA,
SHEA, mEA

@Experimental Consideration on Adhesion Properties
between Clay-rich Soil and Metallic Surface [Proc. of
the 12 th Conference on Science and Technology, 1,
(2011), CD-ROM] Tomoaki SATOMI, Haruya NIHEI
and Hiroshi TAKAHASHI

@ Vibration Effect on Agitating Torque by Soil Recycling
Machine [Proc. of the 6th International Symposium on
Advanced Science and Technology in Experimental
Mechanics, 1, (2011), CD-ROM] Hiroshi TAKAHASHI,
Dai NOJIRI and Tomoaki SATOMI

@Study on Evaluation of Soil Strength Parameters by
using the Resistive Forces acting on an Excavating
Blade [Proc. of the 6th International Symposium on
Advanced Science and Technology in Experimental
Mechanics, 1, (2011), CD-ROM] Tomoaki SATOMI,
Chen MIN and Hiroshi TAKAHASHI

@Study on Development of New Equipment to Recycle
the Waste Asphalt Blocks Containing Roadbed
Materials [Proc. of the 6th International Symposium
on Advanced Science and Technology in Experimental
Mechanics, 1, CD-ROM] Hiroshi TAKAHASHI, Shota
AOKI and Tomoaki SATOMI

@A E W & F 72 G K LR T o T g L L0 S
[ZFIBRBENIZE, (165), (2011), 34-43] BEAGHA, ARHEN,
-G

@ Uit Ty - SRR (AN P o) BRI LIC X 5 AL
Hb R A [P 23 A BE R R L & BRI > R T A
AOCHE - AR, 1, (2011), 248-253] EiAEA, AN

@Numerical Simulation for Mixing Solids with Liquids
using Smoothed Particle Hydrodynamics Method [Proc.
of the International Symposium on Earth Science and
Technology 2011, 1, (2011), 57-62] Tomoaki SATOMI,
Kousuke NAKAMURA and Hiroshi TAKAHASHI

@Numerical Simulation on Crushing of Concrete Blocks
by Mobile Crusher [Proc. of the International
Symposium on Earth Science and Technology 2011, 1,
(2011), 75-78]1 Hiroshi TAKAHASHI, Yuki SANDO
and Tomoaki SATOMI

@®Study on Movement of Wheel-Typed Vehicle with
Crawler between Front and Rear Wheels [Proc. of the
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International Symposium on Earth Science and
Technology 2011, 1, (2011), 85-88] Hiroshi TAKAHASHI,
Ryosuke ETO and Tomoaki SATOMI

@Experimental Investigation on Characteristics of Soil
Adhesion to Metallic Material Surface [Proc. of the
International Symposium on Earth Science and
Technology 2011, 1, (2011), 95-100] Tomoaki SATOMI,
Haruya NIHEI and Hiroshi TAKAHASHI

@Lffect of the Load Condition on Frictional Heat
Generation and Temperature Increase within a Tri-
Cone Bit during High-Temperature Formation Drilling
[Geothermics, 40 (4), (2011), 267-274] Yuko SUTO and
Hiroshi TAKAHASHI

@®Slope Monitoring System at a Slope behind an
Important Cultural Asset [Journal of Disaster
Research, 6 (1), (2011), 70-79] Kazunari Sako, Ryoichi
Fukagawa, Tomoaki Satomi
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@CLffects of cultivation conditions on the uptake of
arsenite and arsenic chemical species accumulated by
Pteris vittata in hydroponics [Journal of Bioscience
and Bioengineering, 111 (3), (2011), 326-332]
Masayoshi Hatayama, Takahiko Sato, Kozo Shinoda,
Chihiro Inoue

@Preferential utilization of petroleum oil hydrocarbon
components by microbial consortia reflects degradation
pattern in aliphatic-aromatic hydrocarbon binary
mixtures [World journal of microbiology &
biotechnology, 27 (5), (2011), 1109-1117] Hernando
Pactao Bacosa, Koichi Suto, Chihiro Inoue

@Microbial Diversity and Changes in the Distribution of
Dehalogenase Genes during Dechlorination with
Different Concentrations of cis-DCE [Environmental
Science & Technology, 45 (12), (2011), 5339-5345]
Kotaro Ise, Koichi Suto, Chihiro Inoue

@ TRALIKRFEVAMZ X B ARG NILOL R [Journal
of MMIJ, 127 (8), (2011), FlklH] sl B A, FEAARE,
HEF—, LT

@i K X B BRI Y D FERE L 41 (L E & BREE, 110,
(2011), 4-6] H: FT-5A

@CDF f#NTIZ & % R B ot 2N v7 b 2 1 oD AL BE K I
AKER DA 1 fedAL [ EARS R CE G (BRBR), 67(7),
(2011), 705-713] SEMotd, ZIHHEF, 77 Tx,
M ZE—, HLTA

@Characterization of As efflux from the roots of As
hyperaccumulator Pteris vittata L. [Planta, 234, (2011),
1275-1284] Huang, Y., Hatayama, M., Inoue, C.
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@pH-Responsive Switching of Near-Infrared Absorption
of a Diradical Complex of PtII and 3, 4-Diaminobenzoate
Formed in Aqueous Solutions [Inorg. Chim. Acta, 378,
(2011) , 81-86] Kousaku Tamura, Atsuko Masuya,
Nobuhiko Iki, Yasunori Ohba, Seigo Yamauchi, and
Hitoshi Hoshino

(#A5% - B%a%]

@Designing strategies for supramolecular luminescent
complex of lanthanide-heterometal assembly.
[Supramol. Chem., 23 (1), (2011), 160-168] Nobuhiko
Tki

RIRE i tkaEF DT
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@An electrochemical device with microwells for
determining the photosynthetic activity of a single
cyanobacterium [Sens. Actuat. B, 153, (2011), 474-478]
M. Koide, T. Yasukawa, K. Nagamine, H. Shiku, T.
Itayama, T. Matsue

@CLElectrorotation chip consisting of three-dimensional
interdigitated array electrodes [Sens. Actuat. B, 153,
(2011), 468-473] K. Ino, A. Ishida, K. Y. Inoue, M.
Suzuki, M. Koide, T. Yasukawa, H. Shiku, T. Matsue

@®Addressable electrode array device with IDA
electrodes for high-throughput detection [Lab Chip, 11,
(2011), 385-388] K. Ino, W. Saito, M. Kokide, T.
Umemura, H. Shiku, T. Matsue

@Influence of Tip Size on Single Yeast Cell Imaging
Using Scanning Electrochemical Microscopy
[Electroanalysis, 23, (2011), 1168-1174] K. Nagamine,
Y. Takahashi, K. Ino, H. Shiku, T. Matsue

@Development of an electrochemical Limulus amebocyte
lysate assay technique for portable and highly
sensitive endotoxin sensor [Innate Immunity, (2011)]
K. Y. Inoue, S. Takahashi, K. Ino, H. Shiku, T. Matsue

@®Llectrochemical Detection of Receptor-Mediated
Endocytosis by Scanning Electrochemical Microscopy
[Phys. Chem. Chem. Phys., 13, (2011), 16569-16573] Y.
Takahashi, T. Miyamoto, H. Shiku, K. Ino, T. Yasukawa,
R. Asano, I. Kumagai, T. Matsue

@T abrication of the Double-Barrel Carbon SECM-SICM
Nanoprobe for Simultaneous nanoscale Electrochemical
and Topographical Imaging [Angew. Chem. Int. Ed,,
50 (41), (2011), 9638-9642] Y. Takahashi, A. L.
Shevchuk, P. Novak, Y. Zhang, E. Neil, J. V. Macpherson,
P. R. Unwin, A. Pollard, D. Roy, C. A. Clifford, H. Shiku,
T. Matsue, D. Klenerman, Y. E. Korchev

@®Monitoring oxygen consumption of single mouse

embryos using an integrated electrochemical
microdevice [Biosens. Bioelectron., 30, (2011), 100-106]
Y. Date, S. Takano, H. Shiku,” T. Saito, K. Ino, T. Ito-
Sasaki, M. Yokoo, H. Abe, T. Matsue

@ Amperometric detection of DNA Hybridization using a
multi-point, addressable electrochemical device [Sens.
Actuat B, 160 (1), (2011), 923-928] X. Zhu, K. Ino, Z.
Lin, H. Shiku, G. Chen, T. Matsue

@CLlectrochemical Chip Integrating Scalable Ring-Ring
Electrode Array to Detect Secreted Alkaline
Phosphatase [Analyst, 136 (23), (2011), 4991-4996] M.
Takeda, H. Shiku,” K. Ino, T. Matsue

@ Addressable electrode array device incorporated with
IDA electrodes for biological analyses. [Proceedings of
Conference The 15th nternational Conference on
Miniaturized Systems for Chemistry and Life Sciences,
(2011) ] Kosuke Ino, Taku Nishijo, Wataru Saito,
Hitoshi Shiku, Tomokazu Matsue
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@®Reccovery of poly sulfide anions in basic solution
produced by the decomposition of H,S by fullerene
[Fullerenes, Nanotubes and Carbon Nanostructures,
19, (2011), 684-691] Tsugumi Hayashi, Yohei Baba,
Toshiharu Taga, Akira Kishimoto, Hideyuki Takahashi,
Kazuyuki Tohji

@®Preparation of well-crystallized PdyTe; alloy
nanoparticulate catalyst with uniform structure and
composition in liquid-phase [Applied Catalysis A:
General, 392, (2011), 80-85] Hideyuki Takahashi,
Norikazu Konishi, Hironobu Ohno, Kazunari Takahashi,
Kiyotaka Asakura, Atsushi Muramatsu

@Synthesis of Cd hydroxide particles with hollow
structures by a one-step process [Industrial &
Engineering Chemistry Research, 50, (2011), 13585-
13588] Ying Tian, Xin Cui, Fangming Jin, Xu Zeng,
Tsugumi Hayashi, Hideyuki Takahashi, Kazuyuki Tohji

@Influence of carbon structure of the anode on the
production of graphite in single-walled carbon
nanotube soot synthesized by arc discharge using a
Fe-Ni-S catalyst [Carbon, 49, (2011), 3607-3614] Hikaru
Nishizaka, Masaru Namura, Kenichi Motomiya,
Yasumasa Ogawa, Yasuo Udagawa, Kazuyuki Tohji,
Yoshinori Sato

@Toxicity evaluations of various carbon nanomaterials
[Dental Materials Journal, 30, (2011), 245-263] Motohiro

Uo, Tsukasa Akasaka, Fumio Watari, Yoshinori Sato,
Kazuyuki Tohji

@Boron-Assisted Transformation to Rod-Like Graphitic
Carbons from Multi-Walled Carbon Nanotubes in
Boron-Mixed Multi-Walled Carbon Nanotube Solids
[ACS Applied Materials & Interfaces, 3, (2011), 2431-
2439]

@/ —KRVF ) Fa—T—F TR EET NS B
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(2011), 807-811] A =M hfe, freesiet, HPEFI:, F3E
HIHH

@Influence of the structure of the nanotube on the
mechanical properties of binder-free multi-walled
carbon nanotube solids [Carbon, 50, (2012), 34-39]
Yoshinori Sato, Hikaru Nishizaka, Shunichi Sawano,
Atsushi Yoshinaka, Kazutaka Hirano, Shinji Hashiguchi,
Takayuki Arie, Seiji Akita, Go Yamamoto, Toshiyuki
Hashida, Hisamichi Kimura, Kenichi Motomiya,
Kazuyuki Tohji

@Partial Sulfurization of Oxide Fine Particles and their
Application to Visible-Light Absorbable Photocatalysts
[High Temperature Materials and Processes, (2012),
in press] Atsushi Muramatsu, Nobuaki Sato, Jhon
Cuya, Katsutoshi Yamamoto and Hideyuki Takahashi

@Innovative solution-based recycle technique for solder

alloy particles from wasted solder paste [Proceedings
of 2nd ISASWR, (2012), in press] Hideyuki Takahashi,
Takeshi Tanaka, Masakazu Hamada, Kazuyuki Tohji

@MECHANICAL PRETREATMENT OF LEAD-BASED
ALLOY ANODE FOR ZINC ELECTROWINNING
[2012 TMS Annual Meeting & Exhibition, (2012) in
press]
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@ Feedstock recycling of waste polymeric material
[Journal of Material Cycles and Waste Management,
13, (2011), 265-282]Guido Grause, Alfons Buekens,
Yusaku Sakata. Akitsugu Okuwaki, Toshiaki Yoshioka

@FEffect of the Nucleophilicity and Solvent on the
Chemical Modification of Flexible Poly (vinyl chloride)
by Substitution [POLYMER ENGINEERING AND
SCIENCE, (2011), 1108-1115] Tomohito Kameda,
Yuuzou Fukuda, Guido Grause, Toshiaki Yosioka

@ Antibacterial effect of thiocyanate substituted poly
(vinyl chloride) [Journal of Polymer Research, 18,
(2011), 945-9471 Tomohito Kameda Masahiko Ono,
Guido Grause, Tadaaki Mizoguchi, Toshiaki Yoshioka

@Pyrolysis of Mixed Plastics in a Fluidized Bed of Hard
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Burnt Lime [Industrial&Engineering Chemistry
Research, 50 (9), (2011), 5459-5466] Guido Grause,
Shotaro Matsumoto, Tomohito Kameda, Toshiaki
Yoshioka

@Improvement of the Benzene Yield During pyrolysis of
Terephthalic Acid Using a CaO Fixed-Bed Reactor
[Industrial & Engineering Chemistry Research, 50(11),
(2011), 6594-6600] Shogo Kumagai, Guido Grause,
Tomohito Kameda, Tatsuo Takano, Hideki Horiuchi,
and Toshiaki Yoshioka

@®Removal of antimonate ions and simultaneous
formation of a brandholzite-like compound from
magnesium-aluminum oxide [Separation and
Purification Technology, 80, (2011), 235-239] Tomohito
Kameda, Masaaki Honda, Toshiaki Yoshioka

@Deccomposition of Gaseous Terephthalic Acid in the
Presence of CaO [Industrial & Engineering Chemistry
Research, 50 (4), (2011), 1831-1836] Shogo Kumagai,
Guido Grause, Tomohito Kameda, Tatsuo Takano,
Hideki Horiuchl, Toshiaki Yoshioka

@XKinetics and equilibrium studies on the treatment of
nitric acid with Mg-Al oxide obtained by thermal
decomposition of NOy-intercalated Mg-Al layered
double hydroxide [Journal of Colloid and Interface
Science, 362, (2011), 497-502] Tomohito Kameda, Yuki
Fubasami, Toshiaki Yoshioka

@Treatment of gaseous hydrochloric acid with
magnesium-aluminum oxide using batch operation
[Desalination, 280, (2011), 424-427] Tomohito Kameda,
Naoya Uchiyama, Toshiaki Yoshioka

@Removal of HCI, SO,, and NO by treatment of acid gas
with Mg-Al oxide slurry [Chemosphere, 82, (2011),
587-591] Tomohito Kameda, Naoya Uchiyama, Toshiaki
Yoshioka

@CLffect of Temperature Management on the Hydrolytic
Degradation of PET in a Calcium Oxide filled tube
reactor [Chemical Engineering Journal, 166, (2011),
523-528] Guido Grause, Tomohiko Handa, Tomohito
Kameda, Tadaaki Mizoguchi, Toshiaki Yoshioka

@Uptake of Sc¢* and La* from aqueous solution using
ethylenediaminetetraacetate-intercalated Cu-Al layered
double hydroxide reconstructed from Cu-Al oxide
[Solid State Sciences, 13, (2011), 366-371] Tomohito
Kameda, Kazuaki Hoshi, Toshiaki Yoshioka

@®Ni-Al layered double hydroxides modified with citrate,
malate, and tartrate: Preparation by coprecipitation
and uptake of Cu®" from aqueous solution [Journal of
Physics and Chemistry of Solids, 72, (2011), 846-851]
Tomohito Kameda, Hidenori Takeuchi, Toshiaki
Yoshioka

@Dechydrochlorination of poly (vinyl chloride) with Ca
(OH) 2 in ethylene glycol and the effect of ball milling
[Journal of Polymer Research, 18, (2011), 1687-1691]
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Tomohito Kameda, Shintaro Wachi, Guido Grause,
Tadaaki Mizoguchi, Toshiaki Yoshioka

@ TG-MS investigation of brominated products from the
degradation of brominated flame retardants in high-
impact polystyrene [Chemosphere, 85, (2011), 368-373]
Guido Grause, Daiki Karakita, Jun Ishibashi, Tomohito
Kameda, Thallada Bhaskar, Toshiaki Yoshioka

@ Treatment of Gaseous HCI using Mg-Al Oxide [Proc.
THE 11th INTERNATIONAL SYMPOSIUM ON EAST
ASIA RESOURCES RECYCLING TECHNOLOGY,
(2011), 460-463] Tomohito Kameda, Naoya Uchiyama,
Toshiaki Yoshioka

(EE]

@ Dehydrochlorination of Poly (Vinyl Chloride) with
Substitute Reaction and Possibility of Applications
[Recycling : Processes, Costs and Benefits, Nova
Science Publishers, Inc., Chapter 6, (2011) , 185-204]
Toshiaki Yoshioka, Tomohito Kameda, Guido Grause

@ Hybrid Inorganic — organic Composites of Layered
Double Hydroxides Intercalated with Organic Acid
Anions for the Uptake of Hazardous Substances from
Aqueous Solution [METAL, CERAMIC AND
POLYMERIC COMPOSITES FOR VARIOUS USES,
INTECH, Chapter 6, (2011) , 123-148] Tomohito
Kameda, Toshiaki Yoshioka
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@®Development of CFR-PEEK core holder for X-ray CT

o

based numerical analysis of fluid flow within fractured
samples under confining pressure. [Proceedings of
17th Formation Evaluation Symposium of Japan, CD-
ROM, (2011), Paper C] N. Watanabe, T. Ishibashi, N.
Tsuchiya, Y. Ohsaki, T. Tamagawa, Y. Tsuchiya, H.
Okabe, H. Ito

@Lvaluation and Prediction of fluid flow through
fracture under confining pressure in various scales.
[Proceedings of 17th Formation Evaluation Symposium
of Japan, CD-ROM, (2011), Paper N] T. Ishibashi, N.
Watanabe, N. Hirano, A. Okamoto, N. Tsuchiya

@Core analysis towards the integration with logging and
borehole data. [Proceedings of 17th Formation
Evaluation Symposium of Japan, CD-ROM, (2011),
Paper T] H. Ito, Y. Sanada, N. Watanabe, T. Tsuji, T.
Mukunoki, F. Yamada, K. Kawabata

@X-ray CT based numerical analysis of fracture flow for
core samples under various confining pressures.
[Engineering Geology, 123, (2011), 338-346] N.
Watanabe, T. Ishibashi, Y. Ohsaki, Y. Tsuchiya, T.
Tamagawa, N. Hirano, H. Okabe, N. Tsuchiya

@Characterisation and photocatalytic activity of
structure-controlled spherical granules of an anatase/
hydroxyapatite composite. [Materials Research
Bulletin, 46 (12), (2011), 2283-2287] M. Kamitakahara,
0. Kawaguchi, N. Watanabe, K. Ioku

@Hydrothermal synthesis of porous hydroxyapatite
ceramics composed of rod-shaped particles and
evaluation of their fracture behavior. [Ceramics
International, 38, (2011), 1649-1654] S. Murakami, K.
Kato, Y. Enari, M. Kamitakahara, N. Watanabe, K. Ioku

@Lnhanced hydrogen production from biomass via the
sulfur redox cycle under hydrothermal conditions.
[International Journal of Hydrogen Energy, 36 (17),
(2011), 10674-10682] P. Setiani, ]J. Vilcaez, N. Watanabe,
A. Kishita, N. Tsuchiya

@CLffects of general zero-valent metals power of Co/W/
Ni/Fe on hydrogen production with H2S as a reductant
under hydrothermal conditions. [International Journal
of Hydrogen Energy, 36 (15), (2011), 8878-8884] S.
Zhang, F. Jin, X. Zeng, J. Hu, Z. Huo, Y. Wang, N.
Watanabe, N. Hirano, N. Tsuchiya

@®Morphology and composition of hydroxyapatite
particles synthesized hydrothermally from tricalcium
phosphates. [Transactions of the Materials Research
Society of Japan, 36 (3), (2011),405-408] M.
Kamitakahara, Y. Enari, N. Watanabe, K. Ioku

@®Advanced direct use of geothermal energy for
hydrogen production and material conversion.
[Geothermal Resources Council Transactions, 35,
(2011), 143-146] N. Tsuchiya, N. Watanabe

@Sustainable and enhanced hydrogen production from
biomass through sulfur redox cycle using georeactor.

[Geothermal Resources Council Transactions, 35,
(2011), 135-138] P. Setiani, J. Vilcaez, N. Watanabe, A.
Kishita, N. Tsuchiya

@Precise 3D numerical modeling of fracture flow
coupled with X-ray computed tomography for
reservoir core samples. [SPE Journal, SPE-146643-PA,
(2011)] N. Watanabe, T. Ishibashi, N. Hirano, N.
Tsuchiya, Y. Ohsaki, T. Tamagawa, Y. Tsuchiya, H.
Okabe
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@Infinite dilution partition coefficients of benzene derivative
compounds in supercritical carbon dioxide + ionic liquid
systems: 1-butyl-3-methylimidazolium chloride [bmim]
[Cl], 1-butyl-3-methylimidazolium acetate [bmim] [Ac]
and 1-butyl-3-methylimidazolium octylsulfate [bmim]
[OcSO,] [Journal of Supercritical Fluids, (2011), Article
in Press,] Hiraga, Y., Endo, W., Machida, H,, Sato, Y., Aida,
T.M., Watanabe, M., Smith Jr, R.L.

@Green chemical processes with supercritical fluids:
Properties, materials, separations and energy [Journal
of Supercritical Fluids, 60, (2011), 2-15] Machida, H.,
Takesue, M., Smith, R.L.

@Catalytic conversion of cellulose into
5-hydroxymethylfurfural in high yields via a two-step
process [Cellulose, 18 (5), (2011), 1327-1333] Qi, X,,
Watanabe, M., Aida, T.M., Smith Jr., R.L.

@Restructuring mechanism of NbO; octahedrons in the
crystallization of KNbOs in supercritical water [Journal
of Supercritical Fluids, 58 (2), (2011), 279-285] Kaseda,
K. Takesue, M., Aida, T.M., Watanabe, M., Hayashi, H.,
Smith Jr., R.L.

@The 13 Principles of Green Chemistry and Engineering
for a Greener Africa [Green Chemistry, 13 (5), (2011),
1059-1060] Asfaw, N., Chebude, Y., Ejigu, A. Hurisso,
B.B., Licence, P., Smith, R.L., Tang, S.L.Y., Poliakoff, M.

@®Measurement and correlation of high pressure
densities of ionic liquids, 1-ethyl-3-methylimidazolium L
-lactate ([emim] [Lactate]), 2-hydroxyethyl-
trimethylammonium L -lactate ([(C,H,0H) (CH,),N]
[Lactate]), and 1-butyl-3-methylimidazolium chloride
([bmim] [Cl]) [Journal of Chemical and Engineering
Data, 56 (4), (2011), 923-928] Machida, H., Taguchi, R.,
Sato, Y., Smith Jr., R.L.

@Properties and phase equilibria of fluid mixtures as the
basis for developing green chemical processes [Fluid
Phase Equilibria, 302 (1-2), (2011), 65-73] Smith, R.L,
Fang, Z.

@High-yield reduction of carbon dioxide into formic acid
by zero-valent metal/metal oxide redox cyclesr
[Energy and Environmental Science, 4 (3), (2011),
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881-884] Jin, F. Gao, Y. Jin, Y. Zhang, Y., Cao, J., Wei,
Z., Smith Jr, R.L.

@CLffects of nitrate and oxygen on photoautotrophic lipid
production from Chlorococcum littorale [Bioresource
Technology, 102 (3), (2011), 3286-3292] Ota, M., Kato,
Y., Watanabe, M., Sato, Y., Smith, R.L., Rosello-Sastre, R,
Posten, C., Inomata, H.

@Reaction of d-glucose in water at high temperatures
(410C) and pressures (180 MPa) for the production
of dyes and nano-particles [Journal of Supercritical
Fluids, 56 (1), (2011), 41-47] Fang, Z. Smith Jr, RL,
Kozinski, J.A., Minowa, T., Arai, K.

@Decomposition kinetics and recycle of binary hydrogen-
tetrahydrofuran clathrate hydrate [AIChE Journal, 57
(1), (2011), 265-272] Yoshioka, H., Ota, M., Sato, Y.,
Watanabe, M., Inomata, H.,, Smith Jr., R.L., Peters, C.J.
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@Formation of uniformly sized metal droplets from a
capillary jet by electromagnetic force [Appl. Math.
Modelling, 35, (2011), 1571-1580] S.Shimasaki and S.
Taniguchi

@ Application of Electromagnetic Processing of Materials
(EPM) to Aluminum Recycling Technology [6th
International Symposium on Advanced Science and
Technology in Experimental Mechanics, ISEM-11,
(2011), 23-28] Shoji Taniguchi and Shin-ichi Shimasaki

@Limits to Resources, Economic Growth and Happiness
[10th International Conference in Eco-materials
(ICEM2011), Nov.21-24, 2011, Shanghai, China, (2011),
87-93] Shoji Taniguchi

@Microstructure Analysis of Fe;O, Heated by Microwaves
in a TE,; Mode Cavity: Surface and Volume
Characterization [Journal of Microwave Power and
Electromagnetic Energy, 45(2), (2011), 79-85]
Tomotsugu Kato, Kosei Kobayashi, Noboru Yoshikawa,
Shoji Taniguchi

@®Morphology and Phase Evolution in Microwave
Synthesized Al/Fe;O, System [Journal of Microwave
Power and Electromagnetic Energy, 45 (3), (2011),
148-154] Lee Chang Chuan, Noboru Yoshikawa and
Shoji Taniguchi

@Dchydration Behavior of Goethite Blended with
Graphite by Microwave Heating [ISI] International, 51
(6), (2011), 878-883] Youichi Saito, Keita Kawahira,
Noboru Yoshikawa, Hidekazu Todoroki and Shoji
Taniguchi

@Microwave Magnetic Field Heating of a Cobalt-Based
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Amorphous Ribbon [Japanese Journal of Applied
Physics, 50, (2011), 033001-1-033001-5] Tomotsugu
Kato, Noboru Yoshikawa, Shoji Taniguchi, Yutaro
Terakado, Naoki Ito, Motoki Ohta, and Yoshihito
Yoshizawa

@Microwave-induced substitutional-combustion reaction
of Fe;0,/Al ceramic matrix porous composite [].
Mater. Sci., 46, (2011), 7004-7011] C. C. Lee, N.
Yoshikawa, S. Taniguchi

@®Phase transformations in Si-based alloy powder
mixtures induced by microwave heating in a 245 GHz
single-mode applicator [Intermetallics, 18, (2011), 2030-
2033] Song Li, Guogiang Xie, Dmitri V. Louzguine-
Luzgin, Ziping Cao, Noboru Yoshikawa, Motoyasu Sato,
Akihisa Inoue

@CLffect of electromagnetic stirring on fabrication of Al-
Si semi-solid slurry by the cup cast method. [Proc. 8th
Int. pamir Conf. on Fundmental and Applied MHD, 2,
(2011), 855-859] Y. Takado, H. Nakaya, S. Shimasaki,
and S. Taniguchi

@Microstructure of selectively heated (hot spot) region
in Fe;O, powder compacts by microwave irradiation
[Journal of the European Ceramic Society, 32, (2012),
419-424] N. Yoshikawa, G.Xie, Z.Cao and D.V.
Louzguine

(EE]

@®Recent Studies on Fundamentals and Application of
Microwave Processing of Materials. [INTECH Open
Access Publisher, (2011)] Noboru Yoshikawa
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@Comprehensive study of proteins that interact with
microcystin-LR. [Anal. Bioanal. Chem., (2011)] T. Mori,
T. Kubo, K. Kaya, K. Hosoya

@®Solid phase extraction element based on epoxy
polymer monolith for determination of polar organic
compounds in aqueous media. [J. Sep. Sci., 34, (2011),
2925-2932] T. Takahashi, K. Odagiri, A. Watanabe, C.
Watanabe, T. Kubo, K. Hosoya

@Determination of Bisphenol A with Effective Pretreatment
Medium Using Automated Column Switching HPLC with
Fluorescence Detection. [J. Sep. Sci., 34, (2011), 2840-2846]

o

T. Tanigawa, Y. Watabe, T. Kubo, K. Hosoya

@ undamental retention properties of macroporous
spongy monolith and its application for effective
concentration of PAHs. [Jornal of Separation Science,
34, (2011), 2193-2198] T. Tanigawa, K. Kato, Y.
Watabe, T. Kubo, K. Hosoya

@Polymer-Based Photocoupling Agent for the Efficient
Immobilization of Nanomaterials and Small Molecules.
[Langmuir, 27, (2011), 9372-9378] T. Kubo, X. Wang, Q.
Tong, M. Yan

@I unctional polymers for the efficient fabrication of
carbohydrate microarrays. [ABSTRACTS OF PAPERS
OF THE AMERICAN CHEMICAL SOCIETY, 241,
(2011), 73] M. Yan, Q. Tong, T. Kubo. H. Wang

@®Surface Modification of TiO, for Selective
Photodegradation of Toxic compounds. [Catalysis
Communications, 12, (2011), 785-789] Y. Tominaga, T.
Kubo, K. Hosoya

@Polymers of 2-Methacryloyloxyethyl Phosphorylcholine
Truly Work as Cell Membrane Mimic ?. [Colloids and
Surfaces B: Biointerfaces, 84, (2011), 181-186] T. Mori,
T. Kubo, T. J. Konno, K. Hosoya
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@Utilization of Ores with High Combined Water Content
for Ore-Carbon Composite and Iron Coke. [ISI]
International, 51 (8), (2011),1220-1226] Taichi
Murakami, and Eiki Kasai

@Lffect of Agglomeration Agent on the Structural
Change and Pressure Drop in Sintering Bed. [METEC
InSteelConference 2011, 6th European Coke and
Ironmaking Congress (ECIC), (2011)] Kazuya Fujino,
Taichi Murakami, Kazuya Kunitomo and Eiki Kasai

@Influence of H, and H,0 Concentration in Reducing Gas
on the Reduction Disintegration Behavior of Iron Ore
Sinter. [METEC InSteelConference 2011, 6th European
Coke and Ironmaking Congress (ECIC), (2011)]
Yousuke Kamiya, Taichi Murakami, and Eiki Kasai

@Reduction Mechanism of Iron Oxide-Carbon Composite
with Polyethylene at Lower Temperature. [ISI]
International, 51 (1), (2011), 9-13] Taichi Murakami,
Eiki Kasai

@Vitrification Treatment of Asbestos Waste with
Incineration Ash of Solid Waste. [High Temperature
Materials and Processes, 30 (4-5), (2011), 345-352] Eiki
Kasai, Hiroshi Goto and Yusuke Mase

@Recovery of Calcium from BF Slag and Synthesis of
Zeolite A using Its Residue. [ISIJ International, 51 (6),

(2011), 901-905] Taichi Murakami, Yoshiyuki Sugano,
Tsunetoshi Kinami, Takayuki Narushima, Yasutaka
Iguchi and Chiaki Ouchi

@Alkali Hydrothermal Synthesis of Zeolite A Using
Oxide By-products. [ISI] International, 51 (1), (2011),
158-165] Taichi Murakami, Yoshiyuki Sugano,
Tsunetoshi Kinami, Takayuki Narushima, Yasutaka
Iguchi, Chiaki Ouchi
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@Unique Inclusion Properties of Crystalline Powder

p-tert-Butylthiacalix [4] arene toward Alcohols and
Carboxylic Acids. [Org. Lett., 13, (2011), 3292-3295]
Naoya Morohashi, Shintaro Noji, Hiroko Nakayama,
Yasutaka Kudo, Shinya Tanaka, Chizuko Kabuto, and
Tetsutaro Hattori

@Synthesis of Mono- and 1,3-Diaminocalix [4] arenes via
Ullmann-Type Amination and Amidation of 1,
3-Bistriflate Esters of Calix [4] arenes. [J. Org. Chem,
76, (2011),2168-2179] Yuka Nakamura, Shinya
Tanaka, Ryuichi Serizawa, Naoya Morohashi, and
Tetsutaro Hattori

@®Synthesis of novel dihydroxydiphosphines and
dihydroxydicarboxylic acids having a tetra (thio-1,
3-phenylene-2-yl) backbone. [Supramol. Chem., 23,
(2011), 144-155] Yuki Akahira, Kazutoshi Nagata,
Naoya Morohashi, and Tetsutaro Hattori

94 794 7 IIWGHEESEF
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@Domestic Substance Flow of Zinc and Present Status
of EAF Dust Management for Zinc Recovery in
Taiwan. [Resource Conservation and Recycling, 56 (1),
(2011), 134-140] Hwong-wen Ma, Kazuyo Matsubae,
Kenichi Nakajima, Min-Shing Tsai, Kung-Hsien Shao,
Pi-Cheng Chen, Chia-Ho Lee and Tetsuya Nagasaka

@Identifying the Substance Flow of Metals Embedded
in Japanese International Trade by use of WIO-MFA
model. [ISI] International, 51 (11), (2011), 1934-1939]
Kenichi Nakajima, Keisuke Nansai, Kazuyo Matsubae,
Yasushi Kondo, Shigemi Kagawa, Rokuta Inaba,
Shinichiro Nakamura and Tetsuya Nagasaka
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@Dissolution Behavior of Selenium from Coal Fly Ash
Particles for the Development of an Acid-Washing
Process. [Chemosphere, 85 (4), (2011), 598-602] S.
Kashiwakura, H. Ohno, Y. Kumagai, H. Kubo, K.
Matsubae and T. Nagasaka

@Virtual Phosphorus Ore Requirement of Japanese
Economy. [Chemosphere, 84 (6), (2011), 767-772] K.
Matsubae, J. Kajiyama, T. Hiraki and T. Nagasaka

@ Thermodynamic Criteria for the Removal of Impurities
from End-of-Life Magnesium Alloys by Evaporation
and Flux Treatment. [Science and Technology of
Advanced Materials, 12 (3), (2011), 035003] T. Hiraki,
O. Takeda, K. Nakajima, K. Matsubae, S. Nakamura
and T. Nagasaka

@Thermodynamic Analysis for the Controllability of
Elements in Recycling Process of Metals.
[Environmental Science & Technology, 45 (11), (2011),
4929-4936] K. Nakajima, O. Takeda, T. Miki, K.
Matsubae and T. Nagasaka

@ Vaporization Behavior of Boron from Standard Coals
in the Early Stage of Combustion. [Fuel, 90 (4), (2011),
1408-1415] S. Kashiwakura, T. Takahashi and T.
Nagasaka

@UPIOM: A New Tool of MFA with Application to the
Flow of Iron and Steel Associated with Car Production.
[Environmental Science & Technology, 45 (3), (2011),
1114-1120] S. Nakamura, Y. Kondo, K. Matsubae, K.
Nakajima and T. Nagasaka

@ Analysis of Atomic Scale Chemical Environments of
Boron in Coal by "B Solid State NMR. [Environmental
Science & Technology, 45 (3), (2011), 890-895] T.
Takahashi, S. Kashiwakura, K. Kanehashi, S. Hayashi,
T. Nagasaka

@Impacts on CO, of the Recovery of Secondary Ferrous
Materials from Alternative ELV Treatment Methods:
A Waste Input Output Analysis. [ISI] International, 51
(1), (2011), 151-157] K. Matsubae, K. Nakajima, S.
Nakamura and T. Nagasaka

@Substance Flow Analysis of Zinc Cycle and Current
Status of Electric Arc Furnace Dust Management for
Zinc Recovery in Taiwan. [Resources Conservation and
Recycling, (2011)] H-W. Ma, K. Matsubae, K.Nakajima,
M-S.Tsai, K-H.Shao, P-C.Chen, C-H.Lee and T. Nagasaka
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@Characterisation and photocatalytic activity of
structure-controlled spherical granules of an anatase/
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hydroxyapatite composite. [Mater. Res. Bull,, 46, (2011),
2283-22871 Masanobu Kamitakahara, Osamu Kawaguchi,
Noriaki Watanabe, Koji Ioku

@®Morphology and Composition of Hydroxyapatite
Particles Synthesized Hydrothermally from Tricalcium
Phosphates. [Trans MRS-], 36 (3), (2011), 405-408]
Masanobu Kamitakahara, Yuki Enari, Noriaki Watanabe
and Koji Ioku

@Lffect of Synthetic Conditions on Morphology and
Composition of Carbonate-Containing Hydroxyapatite
Hydrothermally Synthesized from Calcium Carbonate.
[Phosphorous Research Bulletin, 25, (2011), 72-77]
Woonkyoung Park, Masanobu Kamitakahara, Takuya
Nagamori, Koji Ioku

@Lateral bone augmentation with newly developed
p -tricalcium phosphate block: an experimental study
in the rabbit mandible. [Clin Oral Implants Res., 22,
(2011), 1366-1371] D. Ono, R. Jimbo, G. Kawachi, K.
Toku, T. Tkeda, T. Sawase

@Bchavior of f-tricalcium phosphate granules composed
of rod-shaped particles in the rat tibia. [J. Ceram. Soc.
Japan, 119 (2), (2011), 101-104] Teruhito Okumura,
Yoshinori Gonda, Koji Ioku, Masanobu Kamitakahara,
Takatoshi Okuda, Tkuho Yonezawa, Hisashi Kurosawa,
Izumi Asahina, Tohru Ikeda

@®Preparation of Granules of Calcium Deficient
Hydroxyapatite Composed of Rod-Shaped particles and
Evaluation of their potential for Drug Carrier. [].
Australian Ceram. Soc., 47 (1), (2011), 28-31] Masanobu
Kamitakahara, Kiyoko Sato, Ryosuke Fujii, Ryohei
Imai, Koji Ioku

@Lffect of preparative conditions on crystallinity of
apatite particles obtained from simulated body fluids.
[Colloids and Surfaces B: Biointerfaces, 84, (2011), 545-
549] Mineo Hashizume, Yuka Nagasawa, Tomohiko
Suzuki, Shin Kawashima, Masanobu Kamitakahara
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@Preparation of highly functional artificial bones using
the properties of calcium phosphates. [J. Ceram. Soc.
Japan, 119, (2011), 266-270] Masanobu Kamitakahara
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@Preparation of tobermorite introducing phosphate
species. [The 11th Asian Bioceramics Symposium,
(2011)] H. Maeda, E. H. Ishida, T. Kasuga

@Utilization of calcite and waste glass for preparaing

cinstructio materials with a low environmental load. [].
of Environmental Management, (92), (2011), 2881-
2885] H. Maeda, H. Imaizumi, E. H. Ishida

@Hydrothermal synthesis of porous materials from
sepiorite. [Res. Chem. Interned, (37), (2011), 219-232] Z.
Wang, Z. Jing, Ke Wu, L. Zhou, J. Yu, Z. Li, E. H. Ishida

@®Hydrothermal synthesis of alminum substitute
tobermorite by using various crystal phase of alumina.
[J. of Ceramic Soc. Japan, 119 (5), (2011), 375-377]
H. Maeda, K. Abe and E. H. Ishida
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@Preparation of porous Mordenite/Calcium silicate
hydrate composites for indoor environment control.
[Int. J. Appl. Ceram. Technol, 8 (5), (2011), 1067-1072]
H. Maeda, T. Okada,and E. H. Ishida

@®Iydrothermal preparation of diatomaceous earth
combined with calcium silicate hydrates gels. [Journal
of Hazardous Materials, (185), (2011), 858-861]
Hirotaka Maeda, Emile Hideki Ishida
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@Creep Behavior and Degradation of Subgrain
Structures Pinned by Nanoscale Precipitates in
Strength-Enhanced 5 to 12 Pct Cr Ferritic Steels.
[Metallurgical and Materials Transactions A, 42,
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(2011), 3084-3094] Hassan Ghassemi Armaki, Ruiping
Chen, Kouichi Maruyama, Masaaki Igarashi

@Development of Oxide Dispersion Strengthened Steels
for High Temperature Nuclear Structural Applications.
[Engineering Asset Management and Infrastructure
Sustainability, (2011), 1147-1160] H. Zhu, T. Wei, R.
Harrison, L. Edwards, K. Maruyama

@ Microstructural Degradation during High Temperature
Exposure up to 10°h and its Effects on Creep of Gr. 91
Steel. [Advances in Materials Technology for Fossil
Power Plants, (2011), 654-666] R.P. Chen, H. Ghassemi
Armaki, K. Maruyama, Y. Minami, M. Igarashi

@®Long-term microstructural degradation and creep
strength in Gr.91 steel. [Materials Science and
Engineering A, 528, (2011), 4390-4394] R.P. Chen, H.
Ghassemi Armaki, K. Maruyama, M. Igarashi

@Microstructural Evolution of Mo-Si-B Ternary Alloys
through Heat Treatment at 1800C. [Advanced
Materials Research, 278, (2011), 527-532] Kyosuke
Yoshimi, Seong-Ho Ha, Kouichi Maruyama Rong Tu,
Takashi Goto
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@ Toxicity evaluations of various carbon nanomaterials.
[Dental Materials Journal, 30, (2011), 245-263]
Motohiro Uo, Tsukasa Akasaka, Fumio Watari,
Yoshinori Sato, Kazuyuki Tohji

@Boron-Assisted Transformation to Rod-Like Graphitic
Carbons from Multi-Walled Carbon Nanotubes in
Boron-Mixed Multi-Walled Carbon Nanotube Solids.
[ACS Applied Materials & Interfaces, 3, (2011), 2431-
2439] Yoshinori Sato, Hikaru Nishizaka, Kenichi
Motomiya, Go Yamamoto, Akira Okubo, Hisamichi
Kimura, Mikio Ishikuro, Kazuaki Wagatsuma,
Toshiyuki

@Influence of carbon structure of the anode on the
production of graphite in single-walled carbon
nanotube soot synthesized by arc discharge using a
Fe-Ni-S catalyst. [Carbon, 49, (2011), 3607-3614]

Hikaru Nishizaka, Masaru Namura, Kenichi Motomiya,
Yasumasa Ogawa, Yasuo Udagawa, Kazuyuki Tohji,
Yoshinori Sato
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@Influence of the structure of the nanotube on the
mechanical properties of binder-free multi-walled
carbon nanotube solids. [Carbon, 50, (2012), 34-39]
Yoshinori Sato, Hikaru Nishizaka, Shunichi Sawano,
Atsushi Yoshinaka, Kazutaka Hirano, Shinji
Hashiguchi, Takayuki Arie, Seiji Akita, Go Yamamoto,
Toshiyuki Hashida, Hisamichi Kimura, Kenichi
Motomiya, Kazuyuki Tohji
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@ Distribution of Minor Metals in E-Waste. [Abstracts of
Conference of Metallurgists,(2011), 32-33] Tetsuya
YUMOTO and Toshikazu SHIRATORI

@®Bioleaching of indium from sulfide ore. [19th
International Biohydrometallurgy Symposium, (2011),
A35] Chihiro Inoue,Jun Sato,Yasumasa Ogawa,Yui
Takahashi,Roichi Yamada,Koichi Suto

@Preferential utilization of petroleum oil hydrocarbon
components by microbial consortia reflects degradation
pattern in aliphatic-aromatic hydrocarbon binary
mixtures. [World Journal of Microbiology and
Biotecnology, 27, (2011), 1109-1117] Bacosa Hernando,
Koichi Suto, and Chihiro Inoue

@Microbial Diversity and Changes in the Distribution of
Dehalogenase Genes during Dechlorination with
Different Concentrations of cis-DCE. [Environmental
Science and Technology, 45 (12), (2011), 5339-5339]
Kotaro Ise, Koichi Suto, and Chihiro Inoue

@ TRAL IR FEWAAIZ X B AR AT I o B
[Journal of MMIJ, 127 (8), (2011), 512-518] FJI] 55 48,
WEARNGE, ZHEZ—, JF LT0A

@Microbial structure of TCE degrading cultures
obtained from several contaminated groundwater
around Japan. [Final Programme and Abstracts of
ISSM2011 8th International Symposium of Subsurface
Microbiology, (2011), 50] Koichi SUTO, Kotaro ISE,
Sho NAKASORA, and Chihro INOUE

@CFED f#NTIZ & 2 i Ak it 2 77 b 26 1 oD AL BR K L
A DRk AL [ 1R T2 5S04 G (BEE), 67 (7),
(2011), MI_705-III_713] <¢ BOLA&, ©IHEHK, 7V 7,
TV, HEF—, L5

||| IRNVF— -tFal)T 1 FEE m

IXNF—-tF1VT1ERF
(]

@Lnhanced hydrogen production from biomass via the
sulfur redox cycle under hydrothermal conditions [Int.
J. Hydrogen Energy, 36(17), 10674-10682] Putri Setiani,
Javier Vilcaez, Noriaki Watanabe, Atsushi Kishita,
Noriyoshi Tsuchiya

@Reduction of Carbon Dioxide in Hydrothermal Cracking
of Polymer Wastes [Energy Fuels, 25 (6), 2749-2752] Xu
Zeng, Fangming Jin, Zhibao Huo, Takeo Mogi, Atsushi
Kishita, and Heiji Enomoto
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@ Microstructural degradation mechanisms during creep
in strength enhanced high Cr ferritic steels and their
evaluation by hardness measurement [J. of Nuclear
Materials, 416 (3), (2011), 273-279] H. Aramaki, R.
Chen, S. Kano, K. Maruyama, Y. Hasegawa, M. Igarashi
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@Observed and simulated time evolution of HCI,
CIONO,, and HF total column abundances. [Atmos.
Chem. Phys. Discuss.11, (2011), 32085-32160, doi:
10.5194/acpd-11-32085-2011] Kohlhepp, R., Ruhnke, R.,
Chipperfield, M. P., De Maziere, M., Notholt, J.,
Barthlott, S., Batchelor, R. L., Blatherwick, R. D,
Blumenstock, Th., Coffey, T. M., Demoulin, P.,
Duchatelet, P., Fast, H., Feng, W., Goldman, A., Griffith,
D. W. T, Hamann, K., Hase, F., Jones, N. B, Kagawa, A.,
Kaiser, I., Kasai, Y., Kirner, O., Kouker, W.,
Lindenmaier, R., Mahieu, E., Mittermeier, R. L., Monge-
Sanz, B, Morino, I, Murata, I, Nakajima, H., Palm, M,,
Paton-Walsh C., Raffalski, U.,, Reddmann, Th., Rettinger,
M., Rinsland, C. P,, Rozanov, E., Schneider, M., Senten,
C., Sinnhuber, B. =M., Smale, D., Strong, K., Sussmann,
R., Taylor, ]J. R, Vanhaelewyn, G., Warneke, T., Whaley,
C., Wiehle, M., and Wood, S. W.

@Unprecedented Arctic ozone loss in 2011. [Nature 478,
(2011), 469-475, doi: 10.1038/naturel0556] Manney, G. L.
Santee, M. L., Rex, M,, Livesey, N. J., Pitts, M. C., Veefkind,
P, Nash, E. R, Wohltmann, I, Lehmann, R, Froidevaux, L.,
Poole, L. R, Schoeberl, M. R., Haffner, D. P, Davies, ],
Dorokhov, V. Gernandt, H., Johnson, B, Kivi, R, Kyro, E.
Larsen, N, Levelt, P. F., Makshtas, A., McElroy, C. T,
Nakajima, H, Parrondo, M. C, Tarasick, D. W., von der
Gathen, P, Walker, K. A, and Zinoviev, N. S.

@Lvaluating a 3-D transport model of atmospheric CO,
using ground-based, aircraft, and space-borne data.
[Atmos. Chem. Phys,, 11, (2011), 2789-2803, doi:10.5194/
acp-11-2789-2011] Feng, L., Palmer, P. I, Yang, Y.,
Yantosca, R. M., Kawa, S. R., Paris, J-D., Matsueda, H.,
and Machida, T.

@Carbon balance of South Asia constrained by passenger

aircraft CO, measurements. [Atmos. Chem. Phys., 11,
(2011), 4163-4175, doi:10.5194/acp-11-4163-2011] Patra, P.
K., Niwa, Y., Schuck, T. J., Brenninkmeijer, C. A. M,
Machida, T., Matsueda, H.,, and Sawa, Y.

@Interannual variability and trends in atmospheric

methane over the western Pacific from 1994 to 2010.
[J. Geophys. Res. 116, (2011), D14303, doi:
10.1029/2010JD015467] Y. Terao, H. Mukai, Y. Nojiri, T.
Machida, Y. Tohjima, T. Saeki and S. Maksyutov,.

@CO emissions from biomass burning in South-east Asia
in the 2006 EI Nino year: shipboard and AIRS satellite
observations. [Environ. Chem., 8, (2011), 213-223.
doi:10.1071/EN10113.] H. Nara, H. Tanimoto, Y. Nojiri,
H. Mukai, J. Zeng, Y. Tohjima, and T. Machida
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@Lvaluation of methane emissions from west Siberian
wetlands based on inverse modeling. [Environ. Res.
Lett., 6, (2011), 035201, doi: 10.1088/1748-
9326/6/3/035201.] Kim, H-S., S. Maksyutov, M.V.
Glagolev, T. Machida, P.K. Patra, K. Sudo and G. Inoue

@Methane emission from middle taiga oligotrophic
hollows of Western Siberia. [Bull. Tomsk State
Pedagogical Univ., 5(107), (2011), 135-143.] Sabrekov,
A. F., I. E. Kleptsova, M. V. Glagolev, Sh. Sh.
Maksyutov, T. Machida.

@Regional methane emission from West Siberia mire
landscapes. [Environ. Res. Lett. 6, (2011), 045214.]
Glagolev, M., 1. Kleptsova, I. Filippov, S. Maksyutov
and T. Machida.

@Onboard measurement system of atmospheric carbon

monoxide in the Pacific by voluntary observing ship.
[Atmos. Meas. Tech., 4, (2011), 2495-2507.] Nara, H., H.
Tanimoto, Y. Nojiri, H. Mukai, T. Machida and Y.
Tohjima.

@Global CO, fluxes inferred from surface air-sample
measurements and from TCCON retrievals of the CO,
total column. [Geophys. Res. Lett., 38, (2011), 24,
doi:10.1029/2011GL049899] Chevallier, F., N. Deutscher,
T.J. Conway, P. Ciais, L. Ciattaglia, S. Dohe, M. Frohlich,
A.]. Gomez-Pelaez, D. Griffith, F. Hase, L. Haszpra, P.
Krummel, E. Kyro, C. Labuschagne, R. Langenfelds, T.
Machida, F. Maignan, H. Matsuedal. Morino, J. Notholt,
M. Ramonet, Y. Sawa, M. Schmidt, V. Sherlock, P.
Steele, K. Strong, R. Sussmann, P. Wennberg, S. Wofsy,
D. Worthy, D. Wunch, M. Zimnoch.

@The seasonal cycle amplitude of total column COy

Factors behind the model-observation mismatch.
[J. Geophys. Res., 116, (2011), D23306, doi:
10.1029/2011JD016124.] Basu, S, S. Houweling, W. Peters,
C. Sweeney, T. Machida, S. Maksyutov, P. Patra, R. Saito,
F. Chevallier, Y. Niwa, H. Matsueda and Y. Sawa .
@Three-dimensional variations of atmospheric CO,:

aircraft measurements and multi-transport model
simulations. [Atmos. Chem. Phys., 11, (2011), 13359-
13375, doi: 10.5194/acp-11-13359-2011.] Niwa, Y., P. K.
Patra, Y. Sawa, T. Machida, H. Matsueda, D. Belikov, T.
Maki, M. Ikegami, R. Imasu, S. Maksyutov, T. Oda, M.
Satoh, and M. Takigawa.

@ Aircraft observation of the seasonal variation in the

transport of CO, in the upper atmosphere. [J. Geophys.
Res., (2011) doi: 10.1029/2011JD016933, in press.] Sawa,
Y. T. Machida, and H. Matsueda
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@Characterization of humic acids in sediments from dam
reservoirs by pyrolysis-gas chromatography/mass
spectrometry using tetramethylammonium hydroxide:
Influence of the structural features of humic acids on
iron(II) binding capacity. [Journal of Analytical and
Applied Pyrolysis, 91, (2011), 323-331] Fukushima M.,
Furubayashi, K., Fujisawa, N., Takeuchi, M., Komai, T.,
Ootsuka, K., Yamamoto, M., Kawabe, Y., and Horiya, S.

@Comparative study of microbial dechlorination of
chlorinated ethenes in an aquifer and a clayey aquitard.
[J. Contam. Hydrol, 124, (2011), 14-24] Takeuchi, M.,
Kawabe, Y., Watanabe, E., Oiwa, T., Takahashi, M.,
Nanba, K, Kamagata, Y. Hanada, S., Ohko, Y., Komai, T.

@ZLlectric conductivity and pH profiles of pore water
extracted from the latest Pleistocene to Holocene
sediments in the Tokyo and the Nakagawa Lowlands,
central Japan. [Bull. Geol. Surv. Japan, (62), (2011), 85-
104] Uchiyama M., Hara M., Takeuchi M., Kimura K.

@A distinct freshwater-adapted subgroup of ANME-1
dominates active archaeal communities in terrestrial
subsurfaces in Japan. [Environmental Microbiology, 13
(12), (2011), 3206-3218] Takeuchi, M., H. Yoshioka, Y.
Seo, S. Tanabe, H. Tamaki, H. A. Takahashi, S. Igari, D.
Mayumi, S. Sakara.

ORisk Assessment of Enhanced Geological Storage of
CO, Using Gas Hydrates, Proceedings of the 7th
International Conference on Gas Hydrates. [(2011)]
Takeshi Komai, Yasuhide Sakamoto, Atsuko Tanaka

@Geo-informatics System for Geo-hazards and
Environmental Risk Assessment, Proceedings of
International Symposium on Disaster Simulation.
[(2011)] Takeshi Komai, Junko Hara, Noriyoshi Tsuchiya
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