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Prefatory note

Two years have passed since the Great East Japan Earthquake and with the support of many, Tohoku University and
the Graduate School of Environment Studies are returning to the environment which existed before the disaster. The Great
Earthquake caused tremendous damage to the Tohoku region, but many connections have been created in responding to the
many challenges, and I believe these strong ties are becoming a source of vigor in revitalizing Tohoku’s Recovery.

Tohoku University has established the “Tohoku University Institute for Disaster Reconstruction and Regeneration
Research” and within this has started eight large projects. The Graduate School of Environment Studies became a central
pillar for the Project on Environmental Energy, and we have commenced the “Tohoku Recovery Next-generation Energy
Research and Development Project (2012.10-2016.3)” with assistance provided by the Reconstruction Agency and the Ministry
of Education, Culture, Sports, Science and Technology.

The aim of this project is to develop next generation renewable energies and the energy management systems to control
them, in cooperation with other domestic universities and devastated local governments. We aim to contribute to the needs
of the local devastated area and help create towns which are both “low carbon and resistant to disasters”. We would like to
further orient the activities of the Graduate School of Environment Studies towards the objective of recovery from the Great
East Japan Earthquake.

We held the ceremony marking the 10th anniversary of the foundation of this Graduate School in November, 2012. In
order to help solve environmental problems around the world, we have worked energetically over the past decade to
integrate the humanities and sciences around the themes of environmental problems, renewable energies, resources including
materials, and the development of societal infrastructure that lays the foundation for a resource-cycling society. We have
published the accomplishments of our research in activity reports, and you can find in these reports the achievements and
history of our research over the past 10 years.

We expect to deal with many new environmental problems over the next 10 years, and we hope to continue to receive
your continuous support and encouragement in our work.

\£] %ﬁ\'ﬂﬁ?

-~ s
Professor ﬁ«#"'{‘ ‘5 i
RIEARZFAERRERZHARR

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

RIEBREFRSHEF Environment and Energy System Dynamics

ERESHIRNF— AT LRRIZEITT Toward the development of energy system with low environmental load 6
RIEHIPZHEF (AR ARBREHIES) Physical and Human Environmental Geography

RSO AB —RIBEBFROBRAZBEIRY Geographical Analyses on Human-Environmental Relations 8
- igRES 27 L2458 Urban and Regional Environmental Systems
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International and Regional Environment
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[Re -RiD] BB T XINF—FIAZBEIRL T Studies for utilization of safe and secure geothermal energy 18
KIGHIRET RIS FF (FRAHF) Surface and Subsurface Instrumentation Laboratory (Moriya Lab.)

SHAFEEH DR EREBADKA Implementation of measurement technologies to society 20
KBz #ERETEIZ S % (KT E) Earth System Monitoring and Instrumentation (Murata Lab.)

KEPDA T EWERSDEENDIARK Variations of ozone and related trace species in the atmosphere 22
HIKBASIRIEF S (S48HF) Earth Exploitation Environmental Studies (Takahashi Lab.)

RIFAMBRARS AT LICET PMFE Studies on environment-friendly development systems 24
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Environmentally Benign Systems
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Development of Chemical Motifs for Environmental and Biochemical Analysis 30

BIE4 S EES S F Environmental Bioengineering
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Development of Environmental/Biomedical Sensing Devices with Micro/Nano Electrode Systems 32

RRIBHAEHEEZ HF Designing of Nano-Ecomaterials
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Development of functional nano-ecomaterials for energy and environment in the environmentally benign systems 34

BRIEFM T Y1255 Design of environment-friendly materials

RIEPERICHAMT IME T T A1 ERD T Design of materials harmonizing with environment and life 36
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B 7 EZ A8 Recycling Chemistry

Sustainable Recycle Process

ER-MERRETESDOERZBIEL T Aimed on the realization of a resources-material recycling society 38
BIEJ)—->70€X% 58 Environmental Green Process Study

RIZAMBLFET7OEADER Green Process Development 40
BEMATOEXZHE Material Process for Circulatory Society

RBREMSEZEELUAEMBRETOEADOME Material Process for Circulatory Society 42

{E#BETOE2E 2% Materials Recycling Processes
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Process Engineering Research for Advanced Resource Utilization and Environmental Conservation 44
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FATHA7IVEHIEE A EF Life Cycle Assessment
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Tohoku University Environmental Leadership Program Strategic Energy and Resorce Management and Sustainable Solutions 68
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Urban Environment and Environmental Geography

EERE - RSP
RIRENRER B

| Environment and Energy System Dynamics

BRIEEWIRANF—RAT L
ERICMITT

Toward the development of energy system with
low environmental load

BiE JIIA Eth

Professor
Tatsuya Kawada

Figure 1. A schematic illustration of cogeneration of heat
and power (CHP) by a solid oxide fuel cell (SOFC).

Elecuricity
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Our group focuses on environmentally friendly energy-conversion systems. Special interest is put on high
temperature electrochemical devices such as Solid Oxide Fuel Cell (SOFC) or solid oxide water electrolysis which
are useful technique for high efficiency energy conversion between chemical energy and electricity. Researches on
mechanical reliability of SOFC have been performed through collaboration with other research groups inside and
outside the university as a part of national project conducted by NEDO. Research project of JST, CREST has also
been started since last year on engineering of high temperature electrodes based on in-situ observation. We are
also exploring the research into finding new materials or new phenomena, for future use in energy related techniques.
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BADICABRFIC. MEZRRATEHZEEEZI TV 5,

5. ZREEHFE

RKEESEERE221AA= (A, KE. 27 ML) &
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Figure 2. Equipment for measuring elastic modulus of Figure 3. Pulsed laser deposition of oxide films Figure 4. Microstructure of a porous electrode and
ceramic materials by a resonance method at elevated as a model system for studying electrochemical equivalent circuit modeling.

temperatures under controlled atmospheres.

kinetics on high temperature electrodes.
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#HHIRIRE - RIGHIESFEREE

Urban Environment and Environmental Geography

REHEZ2H (B / \BRFHES) | Physical and Human Environmental Geography

HIBFHRE DS AE

] B
—RIERRDBHZBEIEY . i
e IEH AR tHE T B9IR B
. . . Professor Associate Professor Assistant Professor
Geographical Analyses on Human-Environmental Relations Kiyotaka Sakaida Gen Ueda Ryohei Sekine
EhEIlE - TRES 3. BRIZLITOMARBICOVTHRZETLU.
Professor Sakaida (Physical-Environmental Geography) resumed a series of meteorological research activities, EDHIFKE FBF S H I

partly as international academic cooperation, on desertification in Inner Mongolia Autonomous Region of China,
and examined the gap between changing vegetation cover information extracted from satellite data on the one
hand, and various environmental perceptions of local herders on the other, in Xilinguole League. He also started a
new project on the occurrence of cool summer especially focusing on Yamase. He was engaged in editorial work
of a book disseminating information on the tsunami- and earthquake-damages and restoration based on the Web
site activities "the 2011 East Japan Earthquake Bulletin" (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
landscapes, and to his fieldwork in the Lake Victoria region of Western Kenya on the agro-silvo-fishery system and
socio-economic and environmental transformation. He also initiated a critical investigation on environmental
security in semi-arid rural areas on and near the lake shore with special reference to conflicts and cooperation of
borehole use and management. Assistant Professor Sekine (Human-Environmental Geography) carried out
fieldwork on the transformation of farming and cattle breeding activities in settlements in Inner Mongolia in
September and November 2012. He looked into management and problems of the farmer cooperatives in Xilinguole
League and Hohhot City by a series of field interviews and surveys. He also initiated a fieldwork project on
financial damages caused by harmful rumors related to agricultural products in Iwaki City, Fukushima Prefecture
(Research project, International Research Institute of Disaster Science, Tohoku University), with a view to
administering questionnaires on the consumer consciousness in Iwaki City in January, 2013.

1. BARRHIZZFHORA.

LT OMEEE - WEFECHEB L 7=,
MREO ARHOMELICET W

BRI A RRECTIRABEONIEE L LT, AFH
BAXDOBEIEOMREEZHRL 2. 2012F3 A ICAAE
B CRAE#EEL = Yongmei (9F b 5 AEHEMEEAFHE
B ICEE(E) & SAMERENBEIEEE CIRMAET 274V, BE
F—ZEEMKBERDRBREDTHICEAT IMEEED /-
HBHE012FEFEMI ZLEREDREEEHO TRFT

Fig. 11 #—4 L (BEHE) (SBHEEHER8CT2012.8.4)
Fig. 1 : Nadam (Normadic Festival) in Xilinhot City, Inner Mongolia, China (4
August, 2012)
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ICEE Lo KT (AR ARE) & LT BRKICE
IFHLL TE =D B, X E L TIHERTEL 70
HE WU IEFRSEBFERY - 7 IVOKREHHEE
WCEHYW 10BDKR—LAHI > TF—a - NERDD
BB W,

2. \RRIEHIZSFSEFO LRI,

DM T7IERBORFHESICETZI Iy —IL-
¥rvyTaERLWES X7 L9 (EEHFE B). /£
R)D—EE LT, XIVLUIEZICH T 5 RESEHEGD
BRZERMRERICL > TESBEOKRE - Bt s ZDED %
ty NeTRRET VX F v AL (Fig. 2). ZDHEA

T&BILERTEL
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d—k—&NFFDRE
e DELEHEL
Teo @OIEHMIRICH
T3 REROREBFHAIC
BT 2RELNME]
(REHZE (A). 718)
DEHET TR LA
EK * EE‘BL: B (:')' % %H% Fig. 2 : Agricultural Landscape textures
EEMBETSEED 000 SpoT mage Normessen Tonsania)
I, NERTH T 2 AR D
E R EGPSH & I
£ - THEEL = (Fig.
3o ¥E.QBTZ=T-
T4 7 M)THEDR
INEHRAFICH VTR
e L. BLEICE
S REEROEE B
fary g OfE/ BR
HER - AERINTAH
M DIRIR T & 5 HFM
REXOFARIRKER. £
SEVEIRF RS &
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ﬁlﬁxﬁ‘ﬁ'y'ftﬁ‘%ﬁ% 75;%' Fig. 3 : Urban scavenging of sow (yellow)
and piglet (red) (15 Aug. 2012, Sindo town,
ETH %iﬁrﬁﬂé{%ﬁﬁ Western Kenya)
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B(CRY 3 HIBFMR. MRAKRE) (Fig. 4),

RAAZKEHNZEERRAAZET O 7 MR (F
B [ERBHRCLIIBEDRAFHELELBEICH
THREMRE] OARAREEL T BERVWHEMICS
12 EEMORFFRERRICED /DD T 1 —IL KT =7
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Fig. 4 1 ARGV Uk b, BREFSFH AR L - FRREE
Fig. 4 : Dried beef shop established by agricultural cooperative,
Xilinhot City, Inner Mongolia, China
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Fig. 5 Wh ZHRRAEDRFEEH
Fig. 5 : Temporary house in Chuo Dai,lwaki City, Japan
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Urban Environment and Environmental Geography

#HMIRIE - RIGHIESFERE
B MWFBIE VAT LFSEF | Urban and Regional Environmental Systems
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Research on Urban Water Environment and Bioenergy ?(SJ?\C('ac;Eplr_oifessor Psrgfers(s;rzama QSJ'.S\‘("J‘E{Z’“S“ Zhao-Qian JING Wei QIAO

In 2012, there were a total of 23 members studied in our Lab, including 3 members of staff, 1 JSPS Postdoctoral
Fellow, 10 Ph.D course students, 7 master course students and 2 research students. Our studies focused on the
following subjects: (1) the greenhouse gases produced from wastewater treatment plants; (2) anaerobic treatment
of sewage by submerged anaerobic membrane bioreactor; (3) new biological nitrogen removal process: ANAMMOX;
(4) Effect of temperature on the hydrogen fermentation of cellulose; (5) methane fermentation of coffee waste, (6)
environmental microbiology and chemistry. In 2012, a total of 13 original papers were published in English journals
with a high standard, such as Applied Energy (IF=5.106), Applied Microbiology and Biotechnology (IF=3.425),
Bioresource Technology (IF=4.98), International Journal of hydrogen Energy (IF=4.053), Journal of Hazardous
Materials IF=4.173), Separation and Purification Technology 1F=2.921), Water Science and Technology (IF=1.122).
We also published 10 Japanese papers and one book on biological recycle technology. These researches were
supported in part by grants from JSPS, JST and companies.
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Fig.3 Enriched ANAMMOX granule
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Students graduated in March and September, 2012
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Fig.1 GHGs production from WWTPs
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Associate Professor
Shunsuke Managi

Environment, Energy and Economics

BhF
YT
Assistant

Shinya Horie

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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RIEFRINA /N=Y 3 V785 | Environmental technology and innovation

International and Regional Environment
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Research on sustainable lifestyle and community design

Associate Professor

egm EwE |
Ryuzo Furukawa Bl

90 year-olds interviewing in Naruko

-
[
-

90 year-olds interviewing in Toyooka

DESIS Japan seminar in Tokyo

Our department has started in April 2010 and pasted 2 years. We studies the environmental issues in innovation
process under environmental restriction, methodology of lifestyle design, methodology of environmental problem
solution, and application researches based on statistics and case studies in innovation. The activities of this year
are mainly 90 year-olds interviewing projects, many activities on community design and smart city with publication

of 1 book and Good Design Award 2012.
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The two pictures of lifestyles living with nature at the Akita smart city symposium
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Visiting Freiburg-Mannheim in Germany
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Understanding and Utilization of materials and systems in Geosphere

R LtE&#S

Professor Y
Noriyoshi Tsuchiya © ¢
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Associate Professor Assistant Professor Assistant Professor

Atsushi Okamoto Akihisa Kizaki Takahiro Watanabe
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Fig. 1 Discrimination diagram of the Tsunami sediments.

Our researches focus on physical and chemical properties of geomaterials (rocks/soils/geofluids), fluid-rock
(soil) interaction, mass-transport in surface and crustal environments. After mega-earthquake on March 11, 2011,
we have collected and analyzed lots of the Tsunami sediments, and found the characteristic chemical signatures
of Tsunami sediments, that are different from ordinary marine sediments. In addition, we reported that the extent
of diffusion of radioactive materials in the Miyagi prefecture after the accident of Fukushima nuclear power plant.

To understand the hydrological properties and fluid-rock interactions within the crust such as deep geothermal
reservoirs, we carried out the spectroscopic studies on geofluids (H,0-CO,-NaCl) around the critical point, hydrothermal
experiments on dissolution/precipitation of silica and carbonate minerals. Studies on the fluid flow within rock
fractures have been developed to the multiphase flow and the coupling with dissolution/precipitation processes. The
distribution and concentration processes of heavy metals and rare metals along river have been investigated in detail
in several fields in NE Japan. For effective utilization of crustal environments, we have developed the water jet
techniques and processing of hydrogen production from wastes by using geothermal energy (georeactor).
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WM E) X T HH L OFEOBERBICIRBAL
(Fig. )0 SNETOREBETE [BIBDOH 5B EHEY &
LTHEHELTWAEY, SWARESTEET S EIBOH
BIEERFEL WAL 57 LK ZISH L. BE
DEBWEM ERTET 52 EICL V) BEDEEDKEHE
EHET DI ENAREICK B,

BEF—BREFHREFAOELC L V) EHE S W -5 4SS
BB DR % EREICIBIET 2LENF H 5, LH L.
SRS RERLIAL E 2D S DR RIEICL Ry b X
Fy MRBROSNATVWBICHLHPDHS T, 100km B4 TH B
CEDOREBIIENABTIZIIEAEEATWED 5= 2
T.H2DTIV—THhibER)EHEDEE S EN, SR
BHZEERE - A L. MEAMHEDRET — 2% AKR L1

RN - BEBEER—KHEER

RECHHITEE L &ENER - SEREFICH VT, R
RIBRARME L THFET %, SMEER. SRESER]
RIEENVICSL 2 BERRBOZDGEEXREED TH
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V. AEEEAIEHAIC & > TEHS (H,0-CO,-NaCl &
E) THIWBRABTDEREEZRETDIEEHIC. BRE
WEICE T2 EEMICFHMET 2 2 S ISR L /=
(Fig. 2)o HICCO, MIFAICIZ. BRAEEICHE I EHF
DIHDEALIT R B EEERTEL2EHERTIEER
WE LR, E5I2. &R - BETOHMKREICH T 57
TAEMEDBETHED T3,

EAZHEAORBSREICEAL T, REE XK —HMND =18
MEBREZTV, EHERREEEL /- HE I aL—Y 3
CERBELU, ZORBR. SRICH L TORRME—EITE
BEREMIRIE, SILERICH L CERS N 2BEOHR S &
BRBZEDPTEINS, T/ BERICHIEE L IRERIE
FERAVAEERETV. RAEORIGH (pH) (2& V) 252
BROBFEICEIPEETEZEEASMICL

S ODBRE - THIBROERE 3. WREEREBO KL 4 F
BEZ23LTARARTH 5, AFEE. FBRKERE
EEBZAWEY ) HHMONEERZ T 76, hEirEE
REBDIKIRFE - HZWEMD » b B EMEERE (~ 400
CICHEWT, BEP SR EEOIITEANDRBEEL
NEIBZEERWE L, £ BERRBKRICHEITS
v ML—BKOEEER I, HIROKFER, FEEICH
T BERRRBE £EHDEE. KERE, —B{bxFHdt
BrEE. BAERHKILKRE EOR2 LGB AL» S FEINATWY
%, REEIE. v MY (DA D AR, RIHEBR) —K
RORBGEERZTV. RICBEERED V) HBEE & pH
ICE > TARELETLT B ERBBSNIC LT

FNKNEEBEIVULTX2NOIR - RETOER

FINKEZBEBICERETIELRE L. KBELELILUAG E
DANENGEREOHDEBRBAXROD DY EET 3-8,
SVEBRELIRIBRE 252 5 D ICIEE - HIEDBIRDIE
BOARRIRTH D, AEEDH S| & AEILEEMIS/ R
WRBICEWTHAINKOESREAZITO> & HIC, GIS &
BHBBREN-IMNLULEDEBHOETINDEELED
Joo T2 EINBRKICEZTFNBLTAZILPASKED

ExFZEPAlllERNLE EDIC pH OTEICE > THRIL

BLTWBAZEERWEL, THROZLBICENTLT A
ZILHEELTWBAEEMERE L 7=,

BEBGER ) AV E2MEAr—IVIgEICE T2 REBRHHE

WHREFDETHE EICAVWSh TWAiIRFAS -2 >
JINA TREEADI T —ILHEIE. MADEES LR
TREADET .25 R T—REL S -8, HEHE X
F—IVBERAFEND—DELT. BEER / IV XFLER
WEYA—2—Uzy MCKBRERMOREEERL T
W3, AEEIR. ChETICARLAERESER / LY
27 LERWTEEKFTICE T B X7 —IVBREHER & £
U. P85 X7 —IVRREBER 152 1= DEERE & & Udhix
VEREOBRZEABASHICLE,  (HEFR KF KK

[2INERES - 853]

- 37th Stanford Geothermal Workshop, Stanford,
California, USA, (1/30-2/1)

+ 9th Water Dynamics, Sendai, Japan (3/7-9).

- 2012 ASLO Aquatic Sciences Meeting, Kyoto, Japan
(7/8-13)

- 18th Formation Evaluation Symposium of Japan,
Chiba, Japan, (7/27-28)

- 32th International Geological Congress, Brisbane,
Australia (8/5-10)

- 21st International Conference on Water Jetting,
Ottawa, Canada (9/19-21)

- 4th International Conference on Soil Pollution and
Remediation & 2nd International Workshop on Site
Remediation, Yantai, China (9/23-26)

- Global-COE symposium, "Global Education and
Research Center for Earth and Planetary Dynamics'
Sendai, Japan (9/25-28)

- 36th Geothermal Resources Council, Reno, Nevada,
USA, (9/30-10/3)

+ 7th Asian Rock Mechanics Symposium, Seoul, Korea,
(10/15-19)

- Joint Int. Workshop on Mine Surveying in China,
Xuzhou, China, (10/20-21)

Fig. 2 Relationship between temperature and relative Fig. 3 Sampling of river water (Kosaka-gawa river).

intensity of transparent light through H,O during
cooling.

- Resilience: Japan and New Zealand Moving Forward,
Auckland, New Zealand (12/3-4)

[(MR7OP 17 bHEEVERNBESES]

- BIE B BREME A (TE). SEBINBEEFME (L
B). EFMEA (AX). kRBHAFMRE (FX). #HF
AT (FA). JST - BEEAVRLEM THES % (1
SRS MERRERR RRXE7OT T4 (£
B). JST EKIEE A-step (FAA). JOGMEC Hih - X
RHZAERMREZTREE (£B)

- HEMATR | SRR FLERFR R (KiE)

[#E]

RIEBFHNED (dbiEE - BEWLR)

BENHEZHE D3 1%, D2 38181 RV T7EE
BP¥4E), D1 28 (1 BHREAEFEE). M2 1B (12K
X TEBEEF4E). M1 3%, B45%,. B3 4%
BAZMIRESERMES D2 HEEE (DC1). D2 A
¥t (DC2)

s el

BH EN M) I 2 ACIRAE (K1) 8/6-9/28
IAESTE (2012)

HHA % (M1) GNS Science (Z2—Y—F > K)12/1-
21 (2012)

[HFETNEEIE]

- Best Paper Award. 17th Formation Evaluation
Symposium of Japan (&A1)

* Best student poster award. Global-COE symposium
9/25-28. 2012 (7' v 1))

- Best paper award. 21st International Conference on
Water Jetting (7KI&)

- BiR - EMFREI7THEGHNE : (2012).  (KiF)

- BARE455F4968659 : HMEBMANDEILAES L%
D= DB (AKIF)

ARER—LN—=D

Fig. 4 Lecture (making rock thin section) for
elementary school students (Open Campus 2012)
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KIE#EK AT L - TXRIVF—FEE BSolarand Terrestrial Systems and Energy Sciences

ﬂi’,i‘k%gi*}lx:\:—?ﬁﬁ (LB 2B | Geomaterial and Energy (Tsuchiya & Asanuma Lab.)

[RE - R |BHMBIZNF—FIRA%Z

BiELT

Studies for utilization of safe and secure geothermal energy

HERE XEB B
Associate Professor
Hiroshi Asanuma

The members of the Geomaterial and Energy Laboratory (Tsuchiya and Asanuma Laboratory) are carrying
out studies to enhance safe and secure utilization of geothermal energy from a viewpoint of instrumentation and
monitoring. Major research activities in 2012 include, (a) development of technologies to reduce risks of induced
felt earthquakes from reservoirs, and (b) ultra high resolution imaging technology around a borehole. Asanuma
was awarded as GRC Best Presentation Award. Three invited talks were made by the member of the laboratory

and there were 8 reports on TV and newspapers in 2008.

70217 MR

. ERERMEICEAT MR
ﬁﬁf’ﬁ"ﬁi&ﬁtiﬂbﬂ G- RRHXBFEP CCSFHFIC

BUBIEREVI7ELTRBEEINTVWD, AIARETIE

LTO& S EHRICE D FREBEMEOINTH - FRIEDH

EEBEL W3,

(XA R, N—=HEILH S PR Lt Stk TEEsk L 7255
EWET - 20@EHETLV. FREBMEREAHZ
ZLOFEA%E BE L 7=,

(QMEMRETFHET N ERWAEEFRAEBRMEREY X V5T
AEICDWTHRET 2174 - 7=

BRAH AW TERICH T2 FRARBRMERE ) X 75
EEL

2. IAEDBEREA X — 2 T RMORRE

WEFRRICH TS RREMZERT 5202, HEE
DFEKME ERIRE & KIROJREL #1 /2 B FHBIRRANICRE T 2
RERAL 7o

36

38

4.0

42

Cropth (m)

4.4

dn b d 5 &0 = oW kD
Coylomb siress change (bar)

48

4.87

EW (km)

NS (km)
7 —OYEAIC & BFERMEEED b HERICET 2 BTER
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3. GEAREREFICEIIZDIRNF—ATLICET
SHAEMR
HHAABKERICH T IRE. BEERSETOIRIL
¥F—FRACETI YU JREETV. ZhICEDEE
BARIE R EICHISARELR TRILF — Y AT LICDWVTHR
U7

ESJ 4=y

UREGERELANIVOMRE - ME 2B EH L. AR
DEBFHNERER > TWd, XBEXIZX - T
TOLELEHZELT. N—EILB LV — /- B TEIE
L7 AE DFE £1T> T\ %,

EBIZIGA. HLVIODP DEE/NNXIVEEEED D &
EBHIC. N RCIRKZICEVWTNY ROIRAZOZ
EEMRICHMIMEET=2) > JICET2EPEREER
L7
OHEHM - &K
7% 7B : International Geothermal Association (IGA) IGA
Research Committee &£ &. |0DP # = 51 B 7 /¥ % JU

N

FRBIBE £ WIS OHEERR

(STP) R&. (M) B AMERFEEE. WIKEEIFIAHGES
SSMFEAEMBSES. REAHMIER/L SRR
REFE(MWPHEFAL-R2REBBEE— MR TR
27 LORERVEFCHHAMOREIRNEESTER.
BAEFREI X ¥— 2014ERSHEREESEE. HEX
wHFERFFEES. AEERESRER. ARE tEEE.
B L1E ESD-RCEEEERE&. 21X X0+ X7 —ILXiR
KEBRY hT—=T X N—%F

HE. FEDED

BRI (B 3F) 1 PHASE Project Meeting NBAL &
NWIMERRERKT 3 & & HICKEEFHES (GRC) T
BRREKREZT-> e =F (BL2%F) & 16th Formation
Evaluation Symposium of Japan TRZ&E L 7z, 48 (8L
1E) 137 X)) A IkIEEES (AGU) THRRERL 1=

1 ;.J._. |

i“f"‘n\l'"l T — ey r}ﬁqﬂ_,,-fu-r"l‘ﬂflﬂw"\\. }
i Fﬂm“ i R A B

HWEREIRNFEIC L 2 FRUMBOBITER
X directional displacement

0 0.2 0.4 06 0.8 1.0 1.2
Elapsed Time [ms]

RT7R—IAETORBERERS I 20— 3 LR

O thiAFZIERI & DERE

EERMR SR, BEMTHEBEE. NIV CBHREK
2. Fa—U vy EIRKE MIT. RERARZE. AMKZ, 34
AIKZE, BEHEAT. EHIERFE

OHE A, NPO HLniEiE

ERE. AT, BT

O/NREFERF L DEE

B AR (8ME). AREE (41)
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%78 : GRC Best Presentation Award
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KIE#EK AT L - TXRIVF—FEE BSolarand Terrestrial Systems and Energy Sciences

KIGHEREHAIZE DB o) | Surface and Subsurface Instrumentation Laboratory (Moriya Lab.)

TR OHBEREBADH A

Implementation of measurement technologies to society

EBR HE E—
Associate Professor
Hirokazu Moriya

The various activities using the techniques on the environmental measurement were made in the field of
geothermal energy, mitigation of seismic risk, medical engineering and so on. The main part of the activities was
the contribution to the observational studies to mitigate seismic risks in gold mines at South Africa which was
conducted as an aspect of the SATREPS (Science and Technology Research Partnership for Sustainable
Development JST-JICA), where our techniques was applied to the AE(Acoustic Emission) events associated with
the rock failures due to the excavation in deep mine. The researchers from South Africa were accepted for
technology exchange and educational exchange. The analysis of the AE associated with gas injection into the salt
rock in Bernburg, Germany, was also carried out, and the fractured zones were estimated. The simulator for
GeoHP system was also examined, and the simulator was improved to evaluate the temperature change of layer
with inhomogeneous thermal-conductivity and horizontal aquifers. The fundamental research on the measurement
of bone thickness during spinal surgery was also carried out. Four joint papers were published in the international
journals and proceedings and two oral presentations were made in domestic conferences.

EHOBE

AHDEF T, EHAITFXRESNITE 2 BB U ChaeT
EEHAL PRI XILF—FHI AT LY I 2L —20DM
ROREIAILA TOME ) X 7 FHEEE BLVMEET -
TWd, KFEEE AFICAE- /B Z AV HERSE
KB D 7= DEVRIFRZZ ISR S 5 2 F CiRBI 217> 720 RS
DIRES EXFAMRERBT S dIC. AT I7VANS
MREEZ AN, BRfiRAE1To ko &/ ABEED
—BEULTERESHEREL -

El PR RRRE

1. WEHEERD = OERAAE

M7 7)HTIIAREDBRARIETEOFRE,THL
THY) ., FERGEETCRET IFRMED ~DEEF 200
ZIELDAGBHRHOILTWVWS, ADEFiE. JST-JICA HEk
MR S EREREEMB HEED [MERHEEBRD =
HOEBAMEICSE L TW5B, AREIE. IHERE. &
RARF, EERWMHEEMER. m7 7 U HDKE - HEHE
FTH2 WistKF. CSREELEDEBRERME TH 3,
ARBHTIE HEY XV OFHMEREERLICEAYT 2MRICHE
boTHN, ZORTHEBDOM/NIEICHFE S B KR
(AE : Acoustic Emission) M5l & AE DEFEEEFTIC &
ZEBANBEY - OFHMAETEEL TWVW3, AFEEIE, 1
Iy« ZSEIUDFRERH 1km T, £HAEENCES A8
DIENEIEEZ AEICEWVIRE L, A0 HFOE T 2ERMAE
ERERERMEERATAIZEICLN, BROEIX -
V- DREREA IV - PEREEEDIZEEIL TV
CHEFEBL LIS, ARRICEET 2RI, BEE>
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PRI LICTRERRS N, £RMREICEEL TET7 7Y
HMFEERMMEM L) 2BOMEE 2Z AN, HFTH
B b VICHMIRIAETVERERL 720

2. R VEIBSHATO AE 5t

K1Y Bernburg Sk ILAEIREEY O 1T 2 B A9 &
L =M% % GieBen IEATZ KF 4 5 U GMUG ft DR
WEDS EfTo7, FHATIE. FIEBEMICHIEICLIES
EMAZBOEIEWIELEE % AEICLWETEIT 25, &%

T -
wy L

Fig.1 Source locations of induced AE at Ezluwini gold mine in South Africa, where
the source locations were determined by the advanced mapping techniques.

Fig. 2 Seminar with Dr. Spottiswoode at the Research Center for Prediction of
Earthquakes and Volcanic Eruptions, Tohoku University.

5 T, BIRE T OSREERERMN IS L ) AR EDETIC
FE L, AaERE £RAMREEICSL > TEESETRE
é hf:o

HZARSETAR

HrhZAFRICE T SR

WARERFEY X7 LDREN G WEFR DTN B RIERED
ICKELKTFT B, Y XATLDFHEENY. T OREL
ZORBFEEICEY, EOLDICEILTBDOPBIFIICY
RaL—Ya UL THIEREETHD. ARF T
ERECAREREEMAGDE LHESORINRE £ E
BTEHHPHAAL I 2L —2E2HAREL TWVB, KD

Borwugia o
Fual st it

{wijyidan

Fig.3 Simulated temperature change of layer with thermal gradient and
inhomogeneous horizontal thermal conductivity during heat extraction.

I -2 T MEBPORZERNGETH Y. RfF
MO—IEANTH BHEDHEMAIETH o o REX®
RIS L > TRRER P R T L WVIGEER, mKEF H 5
GEOEMNAIREEICE >/ AV I2AL—2E2FEATAZ
EWCEN, HKEZEZR LREERNITHELHEFDERE
PRERAFDREDERFECEFMET 5 ENFIRETH S,

FDHDOIHE

JEHEE B REEDBRBD - DICITh N 3B H
WT, I7 b=LICEZTHEIRR (LB, REZE) &) 7L
Z2ALTEZR) T BHECONT, EREIBENY X
TERRT 2D DERMEET o TV D, HESTRIMTIC
BOWTHBNBREBZRICL VA A - JREETH B
PEDPERASPICT S/, MHZzGDEBEEEHWTSE
Ah 5 DOREEETAIZ TV, REHEETRIIC &V EEDHE
DPRIEETHDZEEBRALSIICL =0 AIARDIER L.
IEEE Transaction on Ultrasonics, Ferroelectrics and
Frequency Control (Z1B8& & h 7=,

O th i FZHERI & DEHE

MEEEART. RRAFHEMILAT. ERRMHE SRR,
BREXZE. Wits K¥. @7 7 ) HRFEERMA R,
4 XV ¢ Z§k, GieBen ISARZAZ. GMUG (K1 V),
SHMRERR. Z8XF
OiEFFEE 114
OEFEER SEAMRESZA2E (FHE 4 5 CICH
)
OHEHM - t12EIE

21st International AE Symposium - Organizing
committee, HAMMF S - iRk FSEREZE. HPH
FAFEMEFIES - 35, (WHAIFRERER = - AE ZBFT
®E VMIEREFR - KEE
OERHERIR

B TOEMBEXR (A -V T FRBE A IN
IMARZ(FzI).JOYVTIIRAER-FK). Uz
T v FRZF(2ANXZT), ARBHEAFE /70K
FVATF VA 0KFE. YERCT 12V -5
BR(ZA) AZXTWy TRE(F-ZMUT), FL b
XE A2V 7). &) ZEERIFEMEER (F £ 3. K—
Z2R)Y~¥—=—707 7L TESP2012%#E. HifEIR A (
O4 ITRKZ. JIV/ —TILVIRKREZ, /3 BRSNS,
N MFLKERKFE, 1 > NKERE. &)
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KIE#EK AT L - TXRIVF—FEE BSolarand Terrestrial Systems and Energy Sciences

KIEHERETAIZE 9 B amem) | Earth System Monitoring and Instrumentation (Murata Lab.)

ARRDOF T FHEMDDEENDTRE

Variations of ozone and related trace species in the atmosphere

HHIE FHE Ih

Associate Professor
Isao Murata

Some wavenumber regions for CH, profile retrieval were compared to investigate accuracy of CH, profile
using infrared spectra observed with FTIR at Tsukuba. A new type of balloon-born instrument for observing
stratospheric ozone with small spectrometer was tested. We participated in the NDACC/IRWG meeting held at
Wengen, Switzerland on 11 - 15 June 2012 and presented our results of CH, observation.

EMAEETE.[/O-NILVEREZE |2 X -7 — KIC,
TV VR EBERHIKRERL G & MERREDRIEEE(IC
b2 XRPOHER S DERANMREET > T3,
201212, DK EICH T 27— TEH|EH S (FTIR)
ERWLERRT — 2 OB HEXFEA Y U T OUR.
NDACC/IRWG &SI & & 1T 7o

DEICH T B FTIR IS & 28I, BELRIEMZAT &
DHEBEMAFZE L TI998FELNIT-o TV, ZOEEITIE
FIXRZDORERADM, X 2 P—BIEZBRLED
BREDRIADERAL T3, mEE X2 > SEATORE
MEED TWB D BATEE DR LICIEE VS IRIGRD3E
RRNTA—ZDRBIELVERE L B, FTIR ZHVW/ER
BROBB 217> TWBEBRN LR J )L — 7 NDACC/
IRWG (Network for the Detection of Atmospheric
Composition Change/Infrared Working Group) AT H. &
HEHERGEOMBEAEHE ENXNTA—ZDORBEZH L TV

B3LECATHD, ZZT. HA4HDLIEOBRR~T ML
ERAVT, 3umfHED 5 DDMIUR DA E DL &2 (IC
EZ UREIEROLEET-> T\ 5, EERBHEGHERIE
HTWEWY, BERDL S HIREDEVE 2 5 TIRKER
BNZVWEICRKETOBIIROZEEZZ (IR T, I—
Ay /NG EMDOHBOEERR & BETRE - BRI/ H
TWd, F7=. 7V B U TIIMELRRROFE H AL
DF T HIROFBENDHEE D IEOEARERD 53R
N3 ERD THY. 11 BICREBRATITbh-XRIE
FERRE THHRRERRL 1=

KA I TFERAVELBRERL Y L SEATHE
Az, FEMAZMEREEIBFTERFZHARER. ERXZE
EL BT & DERRR TH D, 2012F 13, Frz(c
AELEZsEE LY — (Fig 1) ICRS5h/I-RES
BIE L. 9B ICAtBEABENIC CTASKER T > FET
Holo BITOREN  AESIBREIEALY, SEILE

Fig. 1. New optical ozone sensor with small spectrometer.
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DAFHASTEDRVELPIOATEAE TRE. 2D
BRACHE U -ARPE - 72K ERLED > 22D ERE LT
ST ENHERT. BB EMEZ L /2, 2013 FEE D TE
BETOFETH 3.

NDACC/IRWG =& $ AR D FTIRERBI 217> TV 3 1
RED20LULOMET IV —THEIC—EEE > TEEF
ERHRHOBRICEAT 2 ERTMETORET. SEREAN
WX—DIIN—TDEETALAZADT 4> T6HICH

fEih’ (Fig. 2)o 2ZTRHLADDLIETD A R M
BRORKRET 123D BRFEORELLE EICDONT
SLDIERTMmET o0 £ AT TSI VRIS
BNIXE—DTIN—TOERBBRDRFT 52 EHHEKL
(Fig. 3)o

/o SEE—ME O [RikaTanl (IZ [H&E K=
DREMBEIDIZENOVEDELTI7OVARTAHY >
BWiEEEE 72?2 |EBUAXEREBIAMEL 1,

Fig. 2. Group photo of NDACC/IRWG meeting

Fig. 3. Observatory at Jungfraujoch
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KIE#EK AT L - TXRIVF—FEE BSolarand Terrestrial Systems and Energy Sciences

WERRRIBIEZE 95 =Em | Earth Exploitation Environmental Studies (Takahashi Lab)

IRAFMBERAR AT LICKHT DHAR :
ﬁﬂlﬁ EIN
::’::;;'. ——) A

Studies on environment-friendly development systems

2R Mg

Assistant Professor
Tomoaki Satomi

On the artificial ground by recycling Tsunami sludge

At Ecollab, Tohoku University

In 2012, the research activities of this laboratory are as follows:

1) The high quality cover soils for radiation-contaminated surface soils were developed by applying fiber-cement-
stabilized soil method for Tsunami sludge. This research was finically supported by the Environment Research
and Technology Development Fund (K122104) of the Ministry of the Environment, Japan.

2) The actual construction to create the artificial ground by recycling Tsunami sludge in Ofunato city in Iwate
Prefecture and Natori city in Miyagi Prefecture were carried out. These actual constructions were financially
supported by The Mitsui & Co., LTD. Environmental Fund and Tohoku Construction Association.

3) Artificial planting soils with wood chips were made by improving the dam dredged soils. It was confirmed
through the measurement of soil physical properties that this planting soil has several high qualities.

4) The adhesion tests were performed using the specimen at different compressive strength. Then, the relationship
between the roughness and the wettability of various soils and water animal's cuticles was investigated statistically.

5) The algorithm to predict the ground strength and to judge the obstacle from the resistive force acting on the
bucket was constructed.

FLMAES: @BEHBEVOBERICK S AR ER (ZHMER
OBV Z AV ZBSESLABEHIBHBEO/LHNOE HEE RAXARKRRREIDHRS KORILERBS
BBV ORRE (RIRAREMALSHERGDS) MR ZIE<RAXKEKEE>)

BEE TIRBAEME ICER S W LIE 2 1EHIT 5% 2011 F (5| 2 E. EHYMERBELTFAARAKRENKE
EENBANICITHOATVSE Y, LIEFS KO, #EHILE BESHBKICS) . SFREAMETICS VW OREMENE
EREBEZLAEUNELE ST, MEITEORLD - R2REY BRIEORKBREBIEERL -, £ ARIERBRIIMBEAR
BHTCEBETH D, 22T FTR<EAARAEBLEE>SICLV), BEHICS OV TERIEMH
AMEZETIE. FR24FE EMEEREORBRET 2EM L /2. AMEMTORKERETL
ERIBEM I & HE BN TITEMICHRE L iZEEY 2. $-2RMORREL
LOFIREZ F, BILHTE T HEB SR U iR TE £ 8% L. MiEE b
MR- SRR M BETAICLBEREL. ATHB ZER L2, R
DREMEZT-> T3, TOHFIE. BEO AT« 7IZEY L5 h 1BHRREES
AEEIIEELTELIMD hi=
MR EME. #EKES LV
TRV R LICH T B E
IJEICDOWTHRET L. BEZ
MEEZHRE T 2B LM ER
U7

Fig.1 Embankment to examine the
durability for erosion by rainfall

Fig.3 Actual construction to recycle Tsunami sludge in Natori city,
Miyagi Prefecture

OEENDOEAFIAICEZEIR MRFREMBMAH ORRE
CIRPG T - RIREEADOER (RIREHENE - 42 B)
AEG BHELELT 2 AVWEARIEBEICES TS0

Fig.2 Permeability tests
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HHENIE L O EESEM & U TOEHRTEEEICODVWTE
BB OB AL SMRET L 2 ZOBR. MiENIEL
AR Fy TEBEERET D EICEY ., RS- B2
B ZHEA R - FEMEOLTICH L TEEEZBET
DIHMEEBMEER TED I L AL 7=

Fig.4 Artificial planting soils with wood chips made in this laboratory

OXRFBEDXA DX LBRRAERBROBERIBEZREL /=
IEREEME O (HMWE - iH3FMR)

AEE, LEeeBMBICERT 2 EBEEDORERICEE
L. EEREDEL 2HAKEEN EBMB L DFNEX H
ZXLDEBAER Az, ZORER. EBEEENEZ SO
NTERETDBEEANFBR. LAMELICKSC LB L%
MR LU o ELIEMNBEMUMPEZRART S0, £hasd V)
KPIZERTIEHMARICOVWTHES Evh & AN X
HOBRERETICEREL 1

Fig.5 Measurement wetting property of insect cuticle

®/Nry MCERY 2IBEHERAIC K S B REDOHE L
KEEIBEROBSHL

EEOKRyY POERRICIE, BEOKR Y MEERICHEE
RIEFBEMNICIBETE S ZEPDERARTH D, 22
T.BROHERLTWB/INT—aNiLoORy MEx Big
U. REEL Ny MCERT 2 BEIER A » 5 Hdg

EEHETH2FECOVWTHRERIAL o S 5ICKER
B CHEIREEZBEET 5 DICE. /X7 =2 3 NILIC
L HMHIERDBEELIIDATH S, £ T, BYDEA
L7-t® & B8EEIT 5 -0 DERMEE LT Ny b
ICERT RN SEYDBEAZHK T2 7)LT ) XA
DHEEZEEL TV 3,

Fig.6 Experimental apparatus to predict the ground strength by
resistive forces acting on the bucket

Fig.7 Experimental apparatus to judge the existence of obstacle by
resistive forces acting on the bucket

RlER

BRI L - Ha0@ERE (Ilat) ST, sy
[MMEE LI L TAIC L 2 REMEBYMOBERIL] &
LCHhlEEZT>/2 (10A18H),
RT&:

Er@atRitAREREEORRSEERI] (10
R24B~25H) (LT, 3Ry BAREEMETHS
RAZXBRELTT—Thy bEFTIEEDBIC. BRTRIC
HEML. APFOMERABTDRERET > 1o
FHES:

REEFDFENELIZ1TA2BICERL 2o AFE

EERMHOERKEZEMNERE 2 RZ L. RENLEDR
RIEDWTHHME L 726
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KIE#EK AT L - TXRIVF—FEE BSolarand Terrestrial Systems and Energy Sciences

WIKRRRIEZ D =Em0m | Earth Exploitation Environmental Studies (Takahashi & Sakaguchi Lab.)

WRRRIR - TRIVF—EilT0H R

Toward Advanced environmental geomechanics and energy technology  Kiyotoshi Sakaguchi

Associate Professor
“

B

e RlE

Assistant Professor
Noriaki Watanabe

Our activities in 2012 have been mainly devoted to studies on (1) crustal stress fields before and after the 2011
Tohoku-Oki earthquake, in Kamaishi area of northeast Japan, (2) poroelastic parameters of sandstone for a long-
term monitoring in the geological sequestration of CO,, (3) a novel X-ray CT based numerical model analysis for
drill core samples under confining stress, (4) two-phase flow characteristics for a rock fracture under confining
stress, (5) a novel field-scale numerical model analysis of fluid flow in a fractured reservoir, and (6) a new process

of H, production utilizing geothermal or waste heats.

1. Rt AREFPHRAEICH I ZEFREGHED
WS N5 (RIAAE - 248 B, #FAMR KFR:kO)
AL A KT AEAMEC £ B RFIMRICHIEDEE) £ TF
BY 52 2BMIC. EFRERILS50mML FLEICH W
T, HEAEV T HEIC K 2HWESHAI £ 1T o 720 EHENIZHE
EREREIIF1FELDFR24F2R27B» 53R 1H
ICERE L 72 (Fig. 1)o ZDRER, ZRAEICHDAEIIHE
AICEENRTROARICESZR L, RREEISH E&KRNEBHD
ARG ZAEICHEEFDOICEEL TWS LS ICBbh
feo —A. EIBSN REISHDEI, HEBATICEEL T2
BLUEDEE L TWBZ EEME L. 2FERDAIE L
LT K24 F12817H~ 21 BICRIEZTTO FETH 3o

7 e )
\ ;.:%‘ T .%-a{%?x' o
After (2012) Before (1991-2007)

Fig. 1. Directions of principal stresses (lower hemisphere) in Kamaishi area,
northeast Japan.

2. COFBRATICHIBVENSILERENT X -4
(Huis - B B AFRAK1T:RO)

CO BT RIC &
F3E=2UCTF

]

Pone previure: 5 MPa

ED—D. BENSE 3
LM IRRICED =:q.
WEREMORRE -
MECHVW TR, =

COBEREETICHE &

I3 EARDLAEH oy - = = - ™
_ Caorfining pressure (MPa)
MINT X — 2 DIEWE
Fig. 2. Skempton’s coefficient B as a function of

737 }E ?E 73"\ 'JZ‘ g —( 5 confining pressure for Kimachi sandstone.
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5, KEWET. FHACABLULAERO I TLEZH W, A
& % Terzaghi DEXS AT (2 ~ 35MPa) IZ 6 1T 3 KA
MZAEMEDZFLEEME /NS X — 2 (BREREB. &
ISHFRE. Yo FREE) #BASH»ICL (Fig. 2). & 51
CO,TFFEF TOBITED 7= 8 DA &3S TLV B,

3. BEIAZ Y TINDORAT XRCT [CEDISHREBET
IR (HXRME KK ES)

HWEXH S REEESH 5V G HERMEDIEE 7Y T
Wb SEMEDEBKIBEREMST 3725, JAMSTEC,
JOGMEC & % \\ (3 JAPEX E R TIEAT /A4 XL X X
RCTICEDCKHEETNVENEDEREET> TV, &
FERET. FAICEREL L X CT BRFEMAMTTIER# S
HOT7RIVEICZET 5 %R % EFRES Rock. Mech. Rock
Eng. IZHWTAKL (Fig. 3). 5(2& ) EE (200 MPa
£ C) CEATIEER I 7 RILE DR EED T,

4. BHTERERICE TS HAHRSHE (RME-&
FHE (A) K% E8)

WEIRM A A DEEM TR H B VI T EREED 8
IS, KEERR M- HRXHBWVIEFEKBAMELEME S &,
WTERPICE T IEHORPEORE TN LETH S
». ERLRBRR E LD SROMBREIFEISKRERT
H5. AER HETOIERETOMKZBABICEL T,
FTRREASNTUVAL) BEMERFOZEN/IKE L
ZEEBAS RIS L. & 5ICEROMBIRERMIRILEETFD
bhEFLLIEehBI xRS LICL L (Fig 4),

5. GeoFlow ZRW/E=7 1 =)V KAT— IV ERIFEBE
F1) 45 (JOGMEC Z:EHE K%K :iES)

HEXRA XD ERBETEEICH I IREREBDOEEE
FWRCIERTS/1-0. ERASHATOEBEREDOIRK &
EZRUELGERIXYy NI —VETFTILIIaL—%
GeoFlow Z HW /=7 4 — IV R X - ILERETEEETY
CUEDRAEEIToTWS, AEIXET. GeoFlow DF

FICEAT 3 R & EFFEE Water Resour. Res. ICH5 W TH
RU.IMAT. NEPEHL OB H ATEEBOREKAEF X5
2y hT—7FEFILEEIZT km®D GeoFlow EFIVY 3 2
L—>3>&ERLU (Fig. 5). KETFTIVCIEEBATZ R
WEHBIOEEMEDED, BERBIKDFEIC L) FHEA
ARETH B EEBELMIC Lm0 FAARAEDRERD—EL
(C B UL T. Best Paper Award of the 17th Formation
Evaluation Symposium of Japan # ZE L /=,

6. HMEPTHHAZAVEFRKFRETOLR (B
B - AT, JST ZEEME K%K :ES)
IEREBREMUAN EFERE U ERFHFEEOH L VKRS
E7OEXE LT RAPTHEREEFAL -BREOR
IBETH A 7V ERLAENA AT I S5DKREETO+
ZDBAEET->TWVWD, KEWGET. KPP TORMEOEE
biICE b IKFERRICICEL T pH & L BEKREFMG
ZBES »IC L (Fig 6). EREES Int. J. Hydrogen Energy [
BOWTERKRL, MAT. KREBRRICORERET IV &
BEL, BEERESANOBRBEEM/BL TV 2,
(SEBEEDER]
- B E - B (B) (H23-H25F /&, M), EBAE
(A) (H21-H25F &, 3RO (XF K- £F). EFHR
(A) (H23-H24 F £, Ei8). $hEAsAEM T (H23-H24

FE. EB)

- ZECIAZE - JOGMEC il - KA A X BB % (H23-H24
FE EE) JST BE{EET DY T L (A-STEP) (H24-H25
FE. EB)

- HEMZR :JAMSTEC. JAPEX. JOGMEC. BB,
ICHER. 3D MR

[(BNERES - 2]

+ 7th Asian Rock Mechanics Symposium, Korea (10/15-
10/19, 3RO)

- The 18" Formation Evaluation Symposium of Japan,
Chiba, (9/27-28. Eig)

- Geothermal Resources Council 2012 Annual Meeting,
USA (9/30-10/3. Ei&. Fig. 7)

[ERESICH TR RERRK]

- ES5EER - EMFRRIAZTHEFNOR (10/12-13, &
THREFE1R)

- BAR#M#EFS HRKS (10/24-10/26. 8LREFE
18)

(HEERE]

A =T X DN H VTN PR IS AREE
%11- 7= (7/30-31. 3®kA. Fig. 8)

LB ERENER T IRUILE D KERICED -
TIoEEET- 2 (12/7.3RA)

-F 04
Wedting phase satumbion {fraction)

L Py - S ¢

5 |
ha o L SEmER TEW

Fig. 3. Geologic core holder with a CFR PEEK body Fig. 4. Relative permeability curves for oil-water flow Fig. 5. Field-scaled (1 km® GeoFlow model

for the X-ray CT under confining pressure.

-]

8 pHD

“ A gHM pH 13 |
= W pH1l "
'g : pH 11 ]
-FII.- & -
g

pH

ol
£ .
K«
= ]

r H

a i g

= i B ) i
Temperature ("Cj

through a fracture under confining pressure.

simulation for the Yufutsu oil/gas fractured reservoir.

Fig. 6. pH- and temperature-dependent hydrogen Fig. 7. Assist. Prof. Watanabe talking at Geothermal Fig. 8. Extension lecture for elementary and junior

production from water with sulfide as a reducer.

Resources Council 2012 Annual Meeting.

high school students by Assoc. Prof. Sakaguchi.
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BARED A5 LFERE
RIGIERERFIEH

| Geoenvironmental Remediation Laboratory

Environmentally Benign Systems

RIRARO/NME VMEERITORR

Development of Environmental Load Reduced Remediation Technology  Chihiro Inoue

BE HLE T3k

Professor

BAEMRE

HAZfiiikES ALFVE NTY

Bt RE RREF

BhE BhE

e BrTHRE EHSA
—
| MRXEE ENRE

BiwiE B BREHBXR

TN =S 1| ZRIE

wo e B IUA REE

Assistant Professor Assistant Professor

Masayoshi Hatayama Yasumasa Ogawa & # # £ B il BEK

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,
(ii) 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.

2012 FDNXLMREE

WEMEFRTIRESFEE LT NI NEY A &R
WEELEDLSDOH FIJLBRERBRERAL . ARSI
TYLESZLECHEMEEBRAL. R T LSEBEEND /N
THUNEYFETHEL, TIEASHRI T LEFRINS B
DRIJLEBEL-EMEEEL T TEOREER
2HbDTHD, MOICEREL NI Y N5 FIZ)EFREIC
S$BL.BRICEEEDH RIJLEFAICERL THY.
MEDIVEICE T TIERICHRISHE L TWa, £/-t%
SEBEMEI YU AIIET B EFRIN & HHEEEDE
BES5 LU FEMZOMRE5 SR E1To 7

WTREICHS TP ELBREDILEMERT(L EIAHEEHD
IR EYD. BRARELBEI/ S TIRERMENDT
TO—F %78 -7 EBREF» SEBM L 250K
L. BSEES SUFKEGE TCORBALEAR XA/ LHE
ZFETVWHTICTEFEET 2 REPHRICBELE L AGZEDE
2EBEETMREORBPWEILE FAIL /=,

JAAIFLLX7OaN> v 8 ENBERILS

HREBAONTH S NRFAOER(9B) REOHR(6R)

Fig.1 Field trial of cadmium removal from contaminated soil by Arabidopsis halleri
ssp. gemmifera
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MOWEMAEREICEL. ThSDRBICHEV EHMENETE
BEREWI L. TOBRBEY & SHEMBOHEEIER
DEEMEED 2o E-RBRRIEKFERLIE,PSREL
HRBERERENICAE T 2MEICEA L. TO5HEEE
NP LJERTOES 2 A L 2o MEBETHEIC L SH1E
KFEERZERL S 20DIC. Z DEBHEME DI %175 720
SRAP E R L - BERRBEMEDO RIS OVWT, RIE
MEFIEFEE (DOWA R —IL T 1 > T AFMEEE) Dt
BIREFZPHF CHFEATMEEERL 2. BEMEFAL -
EEERAMICE L T BRRR A X « BRI EREE
(JOGMEC) £ #RTE—-TY —F > T D3EILICET S
R & X L 7o

REFAXRKRHRICETIRIEH

WEEBRCE > TELLERBLELBEICHL. £
TYRICEBT AN AT I—2 a3 D% T-T
W3, 2012F R ERERNAFEDOEESHAICH VT,
RAERAFETEEBORBEREAEBURD VIV — T £ £ FE Ti%
kD7 1+ =V NEREREEE L 720

BEFE—EREHANOHECELT. HoHT 22—
(13—F > T I~ —+118 Wizard2480) # AL - ZiERIER
FRBROMSMEE S 7 LBSRITE & MK ICERE L. 518
HEEE I T
2EMDEE-
RIDHERICKZ
CE®M LTV
3, ¥/, A —
ToFx v INX
PIN—=FTI
Y-t EREDE
BoETHEEL

—
1T 7:: o Photo 1 Arsenic accumulating-fern Pteris vittata

Photo 2 GS-MS for measurement of organic contaminants

H 8T

23 ~ 255K, ARE #1L). BAFMRESHEMEE
Bhpk & - SRERAOBREZFIRZE (PR 23 ~ 24 FE AKREF 1 H b))
RIEMEREHER (P23 ~25FF. AREF HL) A
HMRRA X« ERBIMERERE & OXBME (FR22 ~
24 FE RE HLI) =HYEREES - RAFKEX
BEBIRK (Fr23 ~25FE, KARE RiLF[RKXFE &
BEUR) . ERME REMZEEIK (FH23 ~ 24 FE, £
=E NI BERERMERS (FE) - AEAEFHAEE
(PR 23 ~ 24 F & FRE ML)

uE

HEHIR G BFEFEPRIBURLZHESERILRS
SRERILMEEMIZE. BBEFRE SER GBI LIRRAM
FMRFMRTZZER. AMRRT X - BN ER#EE

RERE (BEXIHW) SERERMNEESTERICH
ICRE L. SEEBLLEDOHEICTHR L 2o ZHICEEL (IR
BRSBTS ICRET 2 H EHIRDM > 2E 1 —&C
E=rE#chz GRISANREBR) . T AHFEHIRE.
AP ERRRFZOARBEEMEZNAL LRREE] £
BEHT BB KFE—ER ERIEER. LHERHA
ER TEERRET > o

BB 3SR

BEAZEOME -BEHEICEIE ERAKE 0T
TLEEIRER AN, BEOHEEFE D3 44,
D1 1%, M2 2%, M1 3%. SC4 5%, SC3 4%,
CHIBEEE I NHY—1%Z, FE2Z. 1> Kx Y
71%& (9QAXRFEEH)

26

HEHERIGFEKRY (RE) -INET OFEHEICHMEL
Foo EMILBNEA BERZICRIPFE L THEMICL BIR
FERMEDMREE R L /oo

FEAFEEHFEChibirolnoue

Photo 3 Lecture at Tsinghua university

FENABAR-WMAR7OZIH

BAZMIRESHMEM AR S - ZRIAE (A) (PR

LR RMTHER 256 1 ML 2R RERNE =&
B RKEEYBEREERENOEMRLEDER =
& LIS

BARCABEZ?ZHmYE TEHB 8OO DMESIC
BIIZELEBENBTHESH S LSUMRELICRIETRIED
TE TEE REE— KEE-/NIFE-UBR—-HF
ETF5L - LEERE
FR2AFENAZIZREEGTEHELFERNR T 4 —
TJLREFE RS2 -8 REEBR: cZBEBRENTI D
YUHICET B EREx BEREFORA REE TR
—i& (D1)

Photo 4 Best poster award on student forum of association of
top 8 engineering university society (Mr. K. Sugawara, DC1)
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BAREY AT LFHEE
RIEDEF D5

| Environmental Analytical Chemistry

Environmentally Benign Systems

HUWMELERIREF—T L

TDRIER - EHRPEETAN O RE

Development of Chemical Motifs for Environmental and Biochemical

Analysis

R EFC

Professor
Hitoshi Hoshino

o

Bh#
Bl (B B BF
Associate Professor

Nobuhiko Iki

Assistant Professor

Atsuko Masuya

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. Kinetically inert multi-nuclear complex as a potential candidate for bio-imaging probe formed by self-assembly
of lanthanide(III) and thiacalix[4]arene-p-tetrasulfonate in aqueous solutions.
2. Mechanisms of solvent effect on the singlet diradical index of bis(o-diiminobenzosemiquinonato)platinum(II)

complex.

3. Variable temperature (VT) capillary electrophoretic reactor (CER) for determination of activation parameters

of solvolytic dissociation of metal complexes.

MRER

1. BRERERI V2= FEGEOBCHBILENTFT
A=V IADER

T2 42 Z K (Ln) B IEBRSEFMPERS (NIR) #x 4
ETHEEFICHRTIEBAEDHEEEE TS, Thb I3l
[EEBAA—-T2 T (MR) ®NIREXA X -2 T D
HOAL S A PFRNIF A A= 27 T7O-TICER
TOIHEETH D, 722 NEHRDEANLEESHE L THE
HEATHEBELEVWZ E DF)EERNREEISZE TSN
5, a3 FT7H) vy 7XFTL—> (TCAS) & Ln & %K
BRF TRET 3121 THEILEEE Ln,TCAS, ' B SRR
IR T2 & &3RB L7 (Figure 1)o & 512 LNy TCAS,
BEERWICKETCH o7 BIAENRERERT
YbsTCAS, DiHE. AR ABRIGEEERI$2.37 X 10°
s'(25°C,1=04). ¥BHIE8IBhTH > BE
GAd;TCASLICDW T MRIOY T X bEIE L TORE %
¥®H T3, (Eur. J. Inorg. Chem., 2012, 3541)

2. ER(0-P13/RVJEIX/F b)) BEEHEO—
BRI I VDIVEFIREICHT HBENROEEHA
—BRYI VAN TORMEECEFIRE. 251C7h
ICEER T 2 BFE L RICE PR AATE E V- B Ry
5. BEMAWIIEB I TVWIHNER TH S, HART
V=TTl —BEI I VHINVEFRELET 20LERE
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DiEFRA (NIR) BRIASEICEB L. BRIREICSET S &
PH—ELTHREL TE -, SE. ZOHBDHEBLICE
xR T 2EFIREDKRE 21T - 7=,

HBIEEMDEFREICSII—EBEY 7 VHILDES
&5 T A ILE (diradical index) EFEIEh, T I HILER
PONZERBLRELHAR. 1DBEIIETEEI T HILE
KT, FalE, SOBEDI T T HIVENBEMICLNE
IETHEVWIEFILEREL - (Figure 2)o ZDFERIL.
TITHIE L TOEMEDNNTRIBICE I KESEILT S
CEERL, BFREICHETIFZFHEI o —ELTD
HWEZEILDEL-YMRBOHEELSCEERL TV
%, (ICCC40)

3. BEVZEFvET)-BRABRGERDFEZR

£ TN LD, £BEEFOBEERE CILRER
HNEXEEDPFIRE L D, HMREIIRERNTEEZ19—
BRPCEETOT A FE—FrET U —SERIAEBRCH
(CER) & 5 (CER TR L /= S AL BERIZE (VT)
BIE##AAH, VI-CER #BAR L /zo ZhIZLV) 2B
HOBBMRISEEERE T TIEEL, ZOHEEAH X
AS*EWVWSEEAENT AR TRRTBHZEICKRIIL =
(Figure 3)o TNl &V BERICHEIENHETE. OV
I RERNSREMEEEDFEHEH OEBIC DLV B & E
A TW\W3, (SCE 2012)

PAYE

- AR BE LR AERERI IO Z L, 58E POSTECH,
£ BN HERE. KX b5F Cucurbituril (ZB87 2%,

- B FEHk  IAESTE #8451 > 42— > 3 v 7. Environmental
Assessment and Management, TUNISIA, BA&ICH TS
RET7EAA L MRUTRI A2 MEE,

- ElBZ £ FHE. Harvard Medical School,
Massachusetts General Hospital. P. Caravan #Ui%. #
[EESA-—U> T2 8T X MBS LU PARACEST
AERE,

W28
cEBOEARM=FRMEEL LRI TL, KX —FE
[d® BBEE— 5 ¥ HIVERMFHEEOKRREEERICE
DSEFRARRT =F >t > > 7] FBHARR (M2)
- HEDLHHRFED DRI Y L2012, BERZ2—E
Al B LV Ga—TEXFZ Uitk sV HAEREER
FICH T BEEEMEAE L TOREESEII £ILORD

Mew molecular motif for Ln"'-based bioprobe

MIR emissive

Self-assembly

High
'H-relaxivity

Extremely slow

High kinetic stability

Figure 1. Self-assembled formation of LnsTCAS,, providing promising functions
such as NIR emission and 'H relaxivity for bio-imaging probes.

Kinetics of solvolytic dissociation of [Al"{dhabs):]*

J.3o=10" 3!
Transition Stxta at I%8 K

{dhaka ]

=21.% Kol
= T1.% k]rael!

Figure 3. An example of solvolytic dissociation reaction, the mechanism of which
was clarified with VT-CER.

RIEEBH #EzMN (M2)

- 40th International Conference on Coordination
Chemistry, Special poster award, “Self-assembly of
Thiacalix[4]arene and Ln" to Kinetically Stable
Complexes”, ZX{HZ

- 220 CSIt=ZT7 X% 2012 | BE R 2 —RKE
[8-E RO*XY-7-3—K-5- %/ ) L A VE - RE
EMRII BRI X T LERVIHER (1) DE
BERURABEBORN]ERL S (M2)

<5820 CSJ k¥ 711 X% 2012 | BHE R 2 —KKE
[7ESZ > —FREEEE I EVRH AT LEFA
LEEAIBSLU Ga I A DERERELEETEEDH
EIESHR &z (M2)

- Sendai Symposium on Analytical Sciences 2012, ;K X
% — & Best Presentation Award, “Anion-sensing ability
of o-diiminobenzosemiquinonato-d® metal (1)
complexes based on switching of near-infrared
absorption via hydrogen bonding,” 1A #EAER (M2)

in pratic aahgnt

)
See

in glectron-donating solvent

b

X=HN hydrogen bnn}z

geteoy

u‘_ ——

I LUMG TR LUMO i .4.- /
I e e — U

d, s o) d, |

dy — —

g g —_—

Large HOMO-LUMO gap
decreases diradical index

Semull HOMO-LUMO gap
Increases diradical ndax

Figure 2. Interpretation of solvent effect on the singlet diradical index.
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BRAREI AT LFERE

Environmentally Benign Systems

IRIBE IR R T B

| Environmental Bioengineering

vf4/0-F/)BEATLEFIRALE
R -EIZNAFE D TTFNNA ADRE

Development of Environmental/Biomedical Sensing Devices with Micro/

Nano Electrode Systems

B Rk E—
Professor
Tomokazu Matsue

B8 BR
Qiang Chen
BYF (WPI)
=is B
:_-_? Assistant Professor
BF (WPI)
Javier Ramon-Azcon
Assistant Professor
AR T RINAP—
T 2R

o
-
f"’
1 BLRRE
HEZZE

1
1}\/
Hess B aras

B RS &N B0 EF
Associate Professor Assistant Professor iz

Hitoshi Shiku Kosuke Ino AT

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 electrochemical microscopy using a nanoelectrode (NanoSECM) was developed. By
using the NanoSECM, high-resolution electrochemical imaging was succeeded. We also developed Bio-LSI system

for imaging biomolecules.
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OREEN (BI%). Sendai Symposium on Analytical
Sciences 2012 (SSAS2012) Best Presentation
Award

OFIA#T] (D1). Sendai Symposium on Analytical
Sciences 2012 (SSAS2012) Best Presentation
Award

OBEfEHR (M2) . 7th International Symposium on Chemical-
Environmental-Biomedical Technology (isCEBT) Best
Oral Presentation Award
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Bio-LSI chip
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Fabrication of chip devices

Characterization of a chip device

Cell culture for cell analysis
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Environmentally Benign Systems

| Designing of Nano-Ecomaterials

B E B N\ HE R R

¥/ e H AR A | :
8 R 5B
. . BI% Mg M= A B’X S = F—
Development Of funCtlonaI nano-ecomaterlals Professor ‘ Visiting Professor Associate Professor Technical Engineer
for energy and environment in the environmentally benign systems Kazuyuki Tohji Yasuo Udagawa Hideyuki Takahashi  Kenichi Motomiya

SEEBENICTT-o T, DI3HEILERE (DC2. FH23F
E—24%E) & DC1HIRNE (DC1. FR24 EE — 26 £ &)
D 2% BAZMRESERIMEEICIRIRE N TV B,

BEITo 7

The research of Tohji Laboratory focused on how to develop the well defined nano materials and how to utilize
these materials to our life. Especially, we develop the synthesis and utilizing methods for useful nano material
which utilize the surface properties, such as alloy and/or oxide-sulfide hybrid catalysts and electric integration
materials, and for energy materials to solve the global environment problems, such as thermoelectric alloy
nanoparticles and high-power electric double-layer capacitor materials using carbon nanotubes etc. Moreover, the
application of novel photocatalysts, called as stratified photocatalysts, to effective hydrogen generation system and
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environmental catalysts is also researched.
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Design of materials harmonizing with environment and life

Environmentally Benign Systems

#ER tRR 2R

Masanobu Kamitakahara ‘@‘

Associate Professor

In order to build a sustainable society, the material design from the viewpoint of environmental science is
required because many materials are used nowadays. In this laboratory, based on the fundamental science about
the relationship between materials and phenomena of the life and nature, the design of the materials that produce
a harmony with the life and environment is studied from the viewpoint of environmental science. Furthermore,
the designed materials are expected to produce a new harmony with the life and environment. We are developing
the biomaterials to repair our bodies and environment-friendly materials to clean the environment according to the
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A15—16H Electronic Materials (IJUMRS-ICEM 2012) Symposium
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Fig.2 A symbol of their appreciation was given from Vice Rector of Yildiz
Technical University.

Fig.1 Presentation at the international congress (ABC2012 in Taiwan).
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Fig.3 Group photograph of Kamitakahara Lab with Prof. loku and Dr. Ustundag.
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Sustainable Recycle Process

| Recycling Chemistry

Aimed on the realization of a resources-material recycling society

Bl - MERRKRYE4ASORAZBAELT z %

BiR SE 5

Professor

Toshiaki Yoshioka

.ilanJ‘I

!
R BhE
BH A Fr-I50E

Associate Professor Assistant Professor
Tomohito Kameda  Grause Guido

1. Chemical Modification of PVC Using Layered Double Hydroxides by substitution

The chemical modification of poly(vinyl chloride) (PVC) by nucleophilic substitution is an interesting way for upgrading waste PVC.
Chlorine was substituted in solution by several nucleophilic reagents, thus changing the properties of PVC. In this study, Layered
Double Hydroxides (LDH) act as catalysts.

2. Recovery of chlorine from waste fluids derived from the dechlorination treatment of polyvinyl chloride (PVC)

The dechlorination of PVC in NaOH/ diol solutions results in an enrichment of chloride in the solution. In this study, we
investigated the removal of chloride and the regeneration of the diol by electrodialysis using NaA type zeolite and ion exchange
membranes. Antisolvent crystallization was examined, as well.

3. Electrochemical properties of LiFePO, derived from conversion treatment sludge

During the coating of metal surfaces with corrosion resistant nonmetals, a sludge rich in FePO, is accumulated. The purpose of
this study is to make use of this conversion treatment sludge as a raw material for LiFePO,. This material can be repeatedly charged
and discharged, and therefore, it is suitable as a material for rechargeable batteries.

4. Simultaneous metal and benzene recovery from metal-containing PET

From previous research in our laboratory, it is known that the formation of sublimating substances during the pyrolysis of PET
can be avoided. Mainly benzene is produced by the degradation of PET in the presence of calcium oxide (CaO) and steam. In this study,
benzene rich oil and metals such as Ag, Fe, Ti, and Al were recovered from X-ray film, magnetic tape, and prepaid cards in the
presence of CaO.

5. Development of a desulfurization and denitration method using Mg-Al oxide

Mg-Al oxide reacts with anions in aqueous solution, and forms Mg-Al layered double hydroxides (Mg-Al LDH). In this study, we
studied the removal of SO, and NO, separately, as well as in combination of both gases using Mg-Al oxide slurries.
6. Efforts to remove of debris caused by the Great East Japan Earthquake

Professor Yoshioka made active efforts to remove of the large amount of debris caused by the Great East Japan Earthquake. He
talked in an interview with Kahoku-shinpo about solving the problems in the delay of removing the debris.
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Fig. 1 Chloride cycle
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Fig.2 Distribution of liquid products from the pyrolysis of PET bottles and X-ray film.
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Fig.3 Desulfurization and denitration method using Mg-Al oxide.
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Sustainable Recycle Process
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Professor

Smith Richard Lee Jr.

Green Process Development
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Secretary

Junko Hirama

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 > Replace polar 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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Masayuki Iguchi, Taku Michael Aida, Masaru Watanabe,
Richard L. Smith Jr., Properties of CO2 - ionic liquid
mixtures and the potential as a processing solvent for
biochemical platform chemicals from lignocellulose
materials

International symposium on Chemical Environmental and
Biomedical Technology (isCEBT-2012), Tainan, Taiwan
(2012.9.2-5)

1) Dissolution and recovery of cellulose from 1-butyl-3-
methylimidazolium chloride in presence of water
[Carbohydrate Polymers, 92, (2013), 651-658, Article in
press] lguchi, M., Aida, T.M., Watanabe, M., Smith, R.L.
2) Solid acid mediated hydrolysis of biomass for
producing biofuels [Progress in Energy and Combustion
Science, 38, (2012), 672-690] Guo, F., Fang, Z., Xu,
C.C., Smith Jr.,, R.L.

3) Hydrogen formation from biomass model compounds
and real biomass by partial oxidation in high temperature
high pressure water [Journal of the Japan Petroleum
Institute 55, (2012), 219-228] Watanabe, M., Aida, T.M.,
Smith Jr., R.L., Inomata, H.

4) Production of organic acids from alginate in high
temperature water [Journal of Supercritical Fluids 65,
(2012), 39-44] Aida, T.M., Yamagata, T., Abe, C.,
Kawanami, H., Watanabe, M., Smith Jr., R.L.

5) Synergistic conversion of glucose into
5-hydroxymethylfurfural in ionic liquid-water mixtures
[Bioresource Technology 109, (2012), 224-228] Qi, X.,
Watanabe, M., Aida, T.M., Smith, R.L.

PIF1ETaLR—b 2012

B BN & O\ S S

(%2}
=
7]
=
B,
3
[
=
(]
o
@®
Q
<
o
o
)
=
o
(2]
(]
173
7]

1



BR(EIR 7 0t X P
BIRMETOEAESEH

ERYHasZHIEL
HHEETOEAOWHME

Material Process for Circulatory Society

Sustainable Recycle Process

| Material Process for Circulatory Society

HEHR B it
S F ISIE E— Tao Li
Associate Professor Assistant Professor Researcher
Noboru Yoshikawa Shin-ichi Shimasaki Tao Li

B BN & O\ S S

g A0 58
Professor

Shoji Taniguchi

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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Z C CAMRE TIRIREMF BFRREBENE L #
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B-IRX—%HETI2MHETOEIICH L. BERE®
IxIF—FIHOMNEMEDRE X, FREMNOBFHEES
1. BIERDOEEL EOMRERAEET o TV B, F/2ID
EORBEISHBRMATOEIDEEHITo- TV, B
FRICEBRHRF2EEE LARBRAMTO L IORARE
LT UTFICRT T -~ DR EfT-> TV 5,

BWMAREIA b

Fig.1 Cluster image of SiC particle in molten Al captured by Micro CT of SPring-8.

- AMOKBERICET 2 BBIRKRHHMR (Fig.3)
cBIKE - BEEIC & B HHERRORE RV

Fig.2 Microwave rotary kiln for treatment of asbestos.
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[ Agglomeration and adhesion to bubble of inclusion
particles in liquid metal] (I&l%. 9 B 108)
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High-vac. SEl PC-std. 15kV x 1300
Fig.3 SEM image of pit in heartwood of Cryptomeria Japonica.
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materials and its applications to environmental
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Sustainable Recycle Process
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| Materials Recycling Processes
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Process Engineering Research for Advanced Resource Utilization

and Environmental Conservation

Bi% B Rig
Professor

Eiki Kasai

R
#E K—

Associate Professor
Taichi Murakami

Base materials industry are now facing several difficult issues, i.e., demand to reduce CO, emissions, and
degrading properties and price-fluctuation of the mineral and fuel resources. Our research group is carrying out
the studies to search for new process principles for base metal productions aiming at efficient utilization of lower
grade mineral and fuel resources including recycle materials, and biomass and waste 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 CO, emission from ironmaking process.
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Fig.2 Experimental apparatus for reduction of iron ore - carbon composite under
high pressure.

FREBRVIEM IS WVEREDOLEI IR L THY) | $kiiA R
IR EDRT 22T RICERER L% D 7= 8 ICTERAY(IC
FRET28H L0 ABERIVETH D, —H. LB
FERD CO BBl & ZR T 2 -0 (215, B iRETE T
H,X CO. CH, B EDETTH R ERETIETIXAF v Y
RNAF IR G EDEMFRENDHEELEETH 3,
AARETIE RMAZE I RSy MEERT 3EE:
SR TOLXE2EE T2/, 1008EEZ TOESE
FESTCOLA—RMILKY v NOBTRISEHE
BERETEE. BRBMOERILE EEHEFTL TV,
SEEEICRT Y NAEXRERE TORITH RHEE £1E
M3 &HIC, aPRY Yy NADGEERE 2 REMICH L
T2/ EXRCEABICERET 3, 510, BEYYP
INA A< ZERDZETA 6 EBRRH DS VAR OER
HOBENFT 5720, EXRICODRILHIEFTE 3,
AEEIE, Fg2Il R aEERARETEEICS Y. B
b$k—mFMIL KTy NOEEBRICESH ZAE L. kit
CHLEAE ERAOFEDRELAERL =, 52, BT
BOFOBREELE U TR OBESEFIHEZREL.
REICELDHEDERAMEROOTREMERL 7=

{LERELANFERFHRAETOER

HBREXBAEDERNES R TRMIVIROIEETH .
FETOELIRFRZAhFIED TEWERLHD, b—2ILDT
FIX—FHP COBEY 17— R DBRWIZET LV, FTE
BT O X TH D EFETIE. KED DEREEG I3 IS
Ly MDE DS HENIIERICFHEAIICERRAE U /=112
HEhd, 2hid, B GHE SBEXETERE EIE
EZOMEEHEL (SFEREICRETZ-DTH 3,
SEBOHILA % 1300CUIETHERT S0, Ik ZE
DALEBBEFERALTHY ., COBEY 27— 3P ES
EDFI3 % EREDH SN 3, {ELRBEIHBEFED COHH %
KIBICHIR T 5 7=, 2009 F & V) AFEE £ THAKMEG
FUTHWT, ERHERBETOY 17 b [BERFEFERMRE
DREIRMARE] PED Shio ARERIEZOFTEEL
FHENZE - TH Y BEYPIFERFBRIXIVF—DFEAY
NAATZAF +—DEREL EDHEEED TV 5B, FiE
BIICIE. COLBEHE A > D& [{ERBAF L 2Bk (Fig.
3)IDEEEHIEL -u,

System image of GHG-less sinlering

|

.
E )A
1 Cratitery

on srsshyain [0, Fu, Pl ) Henl geofile 5 Structunl changn

%/ Possibie bosinjer P,

Fig.3 Proposed iron ore sintering process, which emits no CO2 originated in fossil fuels.
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Fig.3 Effect of H2 concentration of the reducing gas on reduction degree of sinter
and RDI value.
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E. Kasai: “Challenging Projects for Low-Carbon
Ironmaking: Innovative Blast Furnace, Cokemaking and
Sintering Processes” Asia Steel International Conference
2012, Beijing, China, (Invited)

K. Fujino (D1), K. Kunitomo, T. Murakami and E. Kasai:
“Structure change of sintering bed with metallic iron as
agglomeration agent”, 4th International Conference on
Process Development in Iron and Steelmaking (Scanmet
IV), Lulea, Sweden
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Ecomaterial Design and Process Engineering

RIGRIRKETE R EE

SA479A4 alllngfﬁ?ﬁgf | Life Cycle Assessment

AL MEERZBE L
RIREATFRA

Ecomaterial desigh and process engineering toward sustainable material

cycle

BE RIR #t B
Professor e \‘m
Tetsuya Nagasaka w5k

R
WNE —R

Associate Professor
Kazuyo Matsubae

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”.
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The figure of spiritually rich life and manufacturing

R Gl FHiE

Professor

Emile.H.Ishida
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Assistant Professor Assistant Professor Associate Professor
Yuko Suto Hirotaka Maeda Ryuzo Furukawa

IR (DT HERZ)
£k &R

Associate Professor
Yoshinori Sato

Members of the Lab.

We have made a clear figure of the styles of living pregnant in mind even under the severe situation of the global
environment and have driven for a creation of the nature technology in order to guide technology necessary for it.

The styles of living pregnant in mind were clarified to be composed of convenience, pleasure, nature, self-
development and communication with society; also we could demonstrate some possibilities of technique to extract
technology from the styles of living drew by the back casting method.

In addition, regarding the concrete nature technology, we have completed fundamental consideration of the
micro-wind generator using mechanism of the dragonfly’s wings and started development of the new system in
which an in-house farm and a natural + artificial combined heat-storage air conditioning system.
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TIZIEFHLWED2DS1 7T
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Fig.2 Exhibition of “Inhouse Farm” .
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Fig.3 Anti-stain mechanism of snail shell.
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Fig.6 Exhibition room of Environmentally Friendly Materials and Technology
(Newly opened) .
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Developments of catalyst materials for achieving eco-friendly society Toshimasa Wadayama

BIE FMHEL SIE

Professor

From catalytic perspective, molecular behavior on the topmost surfaces of nano-sized metal (alloy) particles is a key issue.
Our experimental approach for studying catalysis is preparations of well-defined surfaces of metals or alloys by using molecular-
beam-epitaxy (MBE). We routinely use MBE, surface vibrational spectroscopy (IR, Raman), scanning probe microscopy (SPM),
electron spectroscopy (XPS), electrochemical (EC) voltammetry, etc, and try to clarify dynamic solid surface phenomena on
atomic/molecular levels. The results obtained provide useful guides to understand surface processes, such as catalysis, thin film
growth, electrochemical reaction etc. We believe our research directly links to achieve ecofriendly society.

MERFOEE

BEFRECPREIES T3 ITEMNICEELERE L THM
EER. EBRIC. BRER EE B BRE Bft ¥ —
BEPBIFONEH, ZTh S DEKRNEERAEIBICIOVT
32 EEMBERE LV ZDMEEER LICRRAIRTH B &
EBIL.REEBFROVEVHIRILX —FERPIRILE—
ZEHRTOCLIADSHRILICERT 5, L&zl 2BF/
MR F £ TESEFERIC (MIERIC) OERIZAR IZS3
RMERARICARR TH 5, RELFAEROTIFEEREIC
BREORKEE BEF. PFLANICEEEILT 2LEDN H
3, £/ MEOZRLEEEIEPEL ZEICE-T, £
BEXER 73V I ARSI TFMBLREEDI Y
OR@ICH T 2HEN. (2B EERPHET /N IR
HORRELE->THY, “F /YA IT X EFFIEN B
AR ETUR L T3, D& D LEED SARELE T
ik, L<HME SN (well-defined) €8 - 5&REREH
FRIEZ2FY (MBE) BICLWBEL LT, FAP
Raman & W\ - EIREIHHFMFEIC L 2RE D FESHE
RIIMA. EETO— TIEHE (AFM,STM) X X & EF
HI (XPS) BBt h E 2 ZAMICER L4 aME 21T
TWd, EXICEMHEEERE T 2 MBS EEAE > — 8%
{bLRZETELMEMRRRICE T T, ZORT - 2 FLANIL
TORRNEHEH DR RN EBIELEE - MR EiT-> TV 2,

2012 FEDHRAMR

EFEMET—ELTRDL. »53. (CWWHHAL 1.
HLUV2. 13 NEDO ZFEXHEM R EMBIE EEMAE (B)
cEfThhTWwd, £/-57—+3. 1FJST ALCARZE
2F—JICEIEfThh 1,

1. EFVERERSEREOBRETRICEYE
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T EMERLE. E€BEEABEIAOmE S 5 Pt-M (M=Ni,
Co) EeMENEAEIMRT SN T3, HF PtME
EMERREICER L 2 PURRERE (Pt 2% 2) P18 TE
WERFIETTRIC (ORR) /&M 2R T 2 LA MES W, Pt-M

50 Coexistence Activity Report 2012

M ICEATAMESBANICITHOATWS, LA L. Pt
XL OEMPH - EFIIEE & ORREMDERIZERTF
A —IVTHBEN TWB EIFEVEL, AFREICH L
TIEEN/-ORREMERIT I PtESERKRABEE
MBE Z=#EMME L THEL. TOEEICEBERE SN R
REBEEEEEDEREBLNICTEZEICRYMMAT
W3, ZhETIC, Pt (111) E4REIC1EFED Ni &3
L., EEE CBREBSOMGR 2 RERFMICAST L
TPt XX HREGEASHICTE EEDHIC. 2D ORR
EES P (111) 125
BLIRENICHEL
TE52EERLTE
o REEIELF/I(C
HMRL-B3EZ
(UHV) -STM-XPS-
EC 2 #r % & (Fig.1
(@) EHVWTPt X%
CEREREDRETNER
BESTMEf 2= & XPS

B
H L, e
) flllrilnllhlt.l i:-"l:_ :.uiluqlunqlqm-‘-
(b)
Fig.1 (a) Newly developed UHV-
—— Clean PY111) | STM-XPS-EC apparatus
— | —— Pt-sxin for ORR mechanisms
= CE 1 of model single crystal
i P, g catalyst surfaces prepared
_-E‘ f III'. 1 by molecular-beam-epitaxy
2 \ (MBE) .
ﬁ foEN | 1 (b) UHV-STM and RHEED
o N \ \‘H_ 1 (insets) images for clean
P | Pt (111) (left) and Pt-skin
, - - (right) topmost surface.
L 76 BidirTI; Enur,gil .[ﬂ-}m (c) XPS spectra of clean Pt
(c) (111) and Pt-skin.

#EAT % 1T > 7= Fig.1 (b) I UHV A CHERIL =Pt XX >
NDERAIBEEEEPt (111) EEHELTSTMB LV
RHEED B L ¥R TH %, RHEED /X2 > » 5 13 Pt
(111) EPtXFXCOMEBAEEZXFN TS 2 & IEHEFELE L,
Lh L. BFHEREE STM & TIE Pt X & > RFREXI IR &
BL6EMIFTHZHNDND, KA THES (Pt-Ni) BED
RFABEICHRT I REAEADEEIEREEZSND
ZX006~012nmIBED” Lb " IPHEET 5, & 5IC
XPS BIEHRER DS (Fig1 (c)) 5. Pt 2¥ > D Pt 4f
N2 RIEESRPE (1) ICH LEBEAE IR LX ALK
02eVY7hLTW3, COPtAFREAIRPL (111)
ICH L THBEESEMERTIEN S RRARFUT #
BLUBFHELTILD2 DOOEFH ORR &ML ICEEE
M5 T2 aEBRMICERLRLABRTH D, BT %4
EREERTEINANT X 2 BEREAROBRETRG
EMICET MR EEDH TV D,

2. ®EFNAT7 Y T VBRI FOEGERMBEFE

PEFC ®#h v — REBRMES L TRELSHVLSA TV
3Pt/ MRFICKHY., Pt@X (Pt /X O7) W
RFDORAEIEDSN TS, Pt@X a7 T ILiEE I,
FTAT7XF /MR TF 2 BRNETHEREE. Pt ILET
CE—RFLIwvIWTFRI L3> (UPD) Eh ENESIE
FHICLVITHEES B TE S NS, ZhICH L TARRET
ld. AT7BEOERICERXRDT— 7 75 X~k (AP) #1%
AU RFEPABRELHFHBELAETIVLIT Y T VEE
DEHRIZEY ATV, Fig2ilBERMETZ 771 b
(HOPG) L I(C Au7 / #HF % 100V10/SIL X DEET
AP #FE U =R F O STM (a) $ S U BE—HFO
EBEBREFIEME (STEM) & (b) 2777, STME1S
» 5 FgKiE 4nm O Au F / HKF P HOPG LICE A&
LTHY, STEMEGED? S I8 —F /M FORAIE
(1) EFrEHLAEEZE S TWEZ ENhP B, BT
2O AUF /MK FREICPt Y T/LE UPD fIE & €. Pt
WER L ORRIEM DR Z FHMICHRET L TH V). Pt@Au

Fig.2 STM (a) and HAADF-STEM (b) images for arc-plasma deposited Au
nanoparticles.
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BTRNIVIERERREZSELIREFEERET S
EFEEN B, A CuBHIC L 5 —F&ILKE (CO,) D
KAEKFE (CxHx) EANDEBFETD & 5 & ZEFETRIC
TRERKREICHE L -EREREICL 5EFH - AP
EHRIB CHFSIN S, AEE CUBKRRAIC
Pd Z MBE#HE L TL<KHRES N/ Pd/CuRBEEE % F
B, AP RIET CO,BREETRIENDFZEICDONT
R ERIR L 2o MR TEREXEREMICHBT SIS
E-o>TRWEVWHDOD, CuBiERKRE & Pd/CuSERME
EEHBT 3 EERYMDBEBRDRICKZLEVIHEI L
PhhoTETWD, REFLBRREEE CERY AT
GEIRM) PERIE & DBEREZFMRICRNTETFECTH 5,

FERR-MATOVIIMF

MBLIEBAEBZSFSFREZTEEHEHO TV S, %
A —T xRV TEREB T ICIERSE R
HEDOYMIEZ| #1757 SSICEBRSEICSVT4EDE
B % 1TV, & < (2 American Chemical Society national
meeting (3B. 7 XU #H H>F 4 ITd). International
Conference on Emerging Advanced Nanomaterials (10
B.A—XRRFUT7 FUINY) TEHBRE®REFILE
AR D RFREIEE L BRETRICEEICET 21BFEE
EfTo70 E-FIBRENESHDFERRRET o/ %
O THELREOBREAPERILFS (3. ER) THAE
EREZSBAEHRARS - SOFCHES R 2 -8 %,
% 7= Electrochemical Society meeting (108, 7 X U A

7/ JLIL) T Student Poster First Place % =8 (Fig.3)
Lo ROV bELTR, RIAEB [BRESHE
BAFEALRESORENE & MEEMERE L] NEDO [EH
FERFRRRE LK B ERNRE AR EMRERE
KB £bii Pt&E
EE2ORTAEBER
BWLICEICETIL
I7 > VRN

Symnpesten B Polymer Flecirolyie Fuel Cell 17
Soudent Poster Amsda 16 Plae

|, JSTALCAE F _ e
25— [KEBEIL Nagto Todoroki

FNF-—TOEZRIC
B3 COBEELD
O DEERKREE
EHIE] & EhE L oo

Fig.3 Student poster award (first place) in ECS
meeting at Honolulu, USA. Oct. 2012.
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Atomistic of material strength and lattice defect control engineering

wg UL s—  EEE
Professor
Koichi Maruyama

"%y -

HEHR B

=R rhfY filith

Associate Professor Assistant Professor
Kyosuke Yoshimi Junya Nakamura

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.

REBOHMEERTS
BEEMHEOBIREBERTHEDF

FEAEDEFAREMPIZEEFLEERELCIATY
ZHPETIE. EABROXFENNREICELSSDZ .25
BUORRICE>TWS, L LIS, KARBEDLDHDK
FEHETOAX MEEL Y, BETRTOEASUHIETH
2OMELETICETNS. LR TIEREL > TV D,
KAOREIIEIC, Ak EfE->7-KkERL2—ELRE LRI
RKARHALERFESEHARZ—ELREIZD TSN B P,
X MEOREERIERRARICH D EEZD N, AX
2—ELBEOSMRILIEPEICE > (SPREERE
EE->TW3B, AXZ—ELHREOEDRILICIE., 2—E
CAOBEOLEREPBETHIN. @EF2—ELTL—K
IFERENhTWE =y TIVEBEEOMEMENIRFRISEL
THN. . BEDVATLATIRIALEDZ—E > ALRE
DEREIBO THETH S, T THIIV—TTIRFEER
SV, 2y FIVEBEEOMWEMEE E2DISESCEYTT
CEBEEMHEORREED (XL, TORE EVIF
212 MosSiB,. TiC. Mo,C % & % pEl- AL L - AR
BEVIF EEIELTFvvEE] (Fig. 1) DRRIRICHK
IhL. 4557 HFE L /- (43F82013-005292)

Fig. 1 3-dimensional microstructure of a Mosibtic alloy consisting of Mo solid
solution (bright phase), MosSiB, (dark phase), and TiC (black phase).
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ZDEEIR. EROMEATY T7>E5E MHCD2~31F
NEREETHI L. BERZ v TIVEBE2ERAFE. &
5I(CE A3 2000°CLUT T # % 7- B EFHEE TIEEAN T
R o7 (Fig. 2) K EDBRI > EBERL T3, Z
NSREDRR I E1S0E BAEBEREFIEERS (B
RELKY) OERHE. MAMETEREZ TR 24 FE

Fig. 2 Appearance of a Mosibtic alloy produced by a plasma-melting technique.
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FI T2 FR24FE8H23H, B 1 I X 20125
R EICRENEBE,) TL—MHRICHBN SN, &
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YUITN—TOZEPFEIQAEFAX 2 -—EERE L1

Al &7/ Ar—=IihOiERiEE

BIE(EE Al G2, . SREEEMAE L TEEE
s ELEE S A TEEMA L L TR A TW
3, COBERIEIBMNIBIZL > TELCREHIENT 3 /-
H. 5L EMET I DICIEMMBICHET S/ XF5—b
ILEMEOMEEHETIBEPEETH 3P, FEICELS
DEEDILEMPEEPICHET 2 - DEBrEEE L

W AT EE) E EREICIRAET B Z IIERRE L VW H T L —
TTR. BRFRBESMEFREMBE 2RO & T2 E6HE
FIEMIR & AV - L EMBORERIBEMEN (Fig. 3) P
HBEBEZ 6T AIGEFICHET 2{LEMHEORTE
EEEMMRICK BT ERBNICHET H2ET. Al
SEOEBHEEL S VICHBER LD LODFHI ) ER
HUZlo ELMEMEORKRT. SAHFOZEN. BE2
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%E" l/fCo

Fig. 3 HAADF STEM images of characteristic bright dot periodicity in a
precipitate with a complex structure at an early aging stage.
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Development of High-Functional Composites for Constructing Future

Foundation to Create a Next Generation Life Style

HRR R BiR

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.

MEEZENDaA T

T 7 /A0 -—OREF RN TEREEZEA#H
L7#ER. SEZE. TxILX— - EROHE. BFHE.
AOEX, EMEHREOEEEEORINE Y R IHET A
TAZAIVDBRBEELE>TWVWD, ZZT.EEFDENIS %
RELEHS. MEHEEENA - [EErEEL S DEEY
KMEDZTA TZXE2AIELTERINTWVS, kKHHh
TWBI1TRXAEZAITIE, EPIEHELENF S ME
HEBEER/NETRT /O —DINTEA4 LY T MHARA
BTHD, COFLWIAITXEZAINERIRT 270D,
ARREG (MOBEEE|ZFAL 2 REREZ 1724
TIVEIRICEB T & 2 EEMBORR] 27V i d
5. MMDENHIOEBIZOVWTEZI T WS,

MREAE

BezDF / MEENEVENFSH BhEFEER ST
W3, LA L. F/MEDEEEED L BEEMB DG
BRIE. T A LICEEBE S W2 DF / HEDIFMED T
B5HENDZ - . BHOTH L LB, 22 T. 7/ HWED
BEERARICSED L 2F /BEREREHCE DV RIM
RO XINF-RIBEDFICVDEFAIR & S REREMIESH

Fig. 1 Snapshot at the ceremony of F. Ishida Memorial Foundation Research
Grant.
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Fig. 2 Best Poster Awards on “small
sciences symposium: Frontier
on Nanomedicine”.
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Fig. 3 Meeting with Professor Alberto Bianco. Discussion about Prato reaction
of single-walled carbon nanotubes.

PAE 35

- S. -K. Lee, S. Iwata, S. Ogura, Y. Sato, K. Tohji, K.

Fukutani, “Nitrogen physisorption and site blocking on
single-walled carbon nanotubes”, Surface Science,
606, 293-296 (2012).

* 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, “Influence of the structure
of the nanotube on the mechanical properties of
binder-free multi-walled carbon nanotube solids”,
Carbon, 50, 34-39 (2012).
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ZHiEEE (DOWA Ki—)UF 124 R) = Endowed Division (Dowa Holdings Co., Ltd.)

WERIRE D EF
IRIGREEM P ZE D EF
IRIFMEHIEY 7 5

| Geosphere Environment
| Study of Functional Materials

| Control of Environmental Materials

RIFRAHDHFEMREE M- LERBIR AT L%Z2B1ELT

Towards Establishing Environmentally Benign Material Synthesis and New Material Circulation Systems

-
-
’

o)

R0

6]
BE &— Hrh 225%
Professor Professor Professor

Toshikazu Shiratori  Ryuichi Toba Yasumitsu Tanaka

B

I E3A
Assistant Professor
Norihiro Shimoi

Associate Professor

Koichi Suto

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 study aim of our laboratory is to solve the problems for conservation of our
environment taking the viewpoints of both manufacturer and high-consumption society into consideration. The researches in this
division are categorized mainly into (a) establishing the process of valuable material resources released in the society and control,
recycle and dispose of them efficiently and safely, (b) inventing the preparation of functional materials that can nurture environmental
friendly engineering applications such as electronic devices to relieve impact on the environment.

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 wet or dry process. 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.
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BREHE. REEBIRLUT. RERE1RBPAEL. T
DT —3EHRDISERSH DMEEEED TV 5,
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WREDDHAODBHHEIED SN TVEL, HFEREIC
BUHB3ERED S DAL

KEREEMETEE0 o B RS
VI N TS, SN = k

BETAEOSRNEE | . > T
BRIOVWTOREELE | | 1‘1]
HTWB, ZOER 7L e :
SZYLDFL — MMEIZ  Effect of Al on microbial specific growth rates.

\mm — (a) Specific growth rates of tested bacteria at
£ T, BBIEDTBET ('l concentaton witwihout chelete

ﬁﬂ@ (Z ;(\j' [J T N —ﬂﬁ E’\J 7’3? i'ﬁﬂ] (b) Al solution without chelate. Al concentration:

e y _ 200, 20, 2, 0.2, 0 mM (from left of photo)
Bl ifi ct U b ‘J: U &7‘] % Eg I~ (c) Al solution with chelate at Al concentration

MElgT2d232Ex2RBEL = 20 mM. Chelate: D. W., oxalate, citrate, EDTA

(from left of photo)

%25} LED IC K BIRIFFEME D5 #Z(DOWA F—ILT 1
VU ANt EDRREHE)

KUK EME T 2 LED DREREIEATVEI—A. 2D
BARIBKICOVWTIRRZLRBAICE> TWE WV, KEET
3. BRIBHEEMAEZ AT ICES VW TESN LED DRER 2 ED
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T EEWEEORTIR. VY1 JIVEERDRE & X
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2 —T& % Recupel DEITTOH E. KER VY1 VLI
2HF BBMEPSKEFZ TEMNRETEITIHE1PFIER
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5 AT =T TR HRIAITy TR YA
TIBEIT-oTWB 3
B L UEET S Chalmers
University of Technology
ZEARIL 7=, £/ 1281C
EREMHRAZEEHICEA
(CHMmE, 21ICH 5
FHEREMNED X T L
DREZIT- 7=

Visiting of recycle industries of WEEE in EU.

REs

AEETEH. BF. IHERFSEERL T3, 2012
FICHWTIF 12B5HICEHEICH BE) O—#RXE
#HESHh, ARZETIEH. AZRICBEVWTHEELTVS
[REMEHIHZ] OZHEEEIILH. HRE1 R KEk
FHEAZNSMU F-o BEEEHDO L X T LBEDA %
ZdEEDHIC. JRFDO N F—HETHORF & HERREA
BRI, BERICH I BIERDY I —X, VYA T,
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RIEBICERE LRV EA
ICDWVWTEL DFEFHNIT
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BEHFDODIEN TE L,

Visiting of Tohoku Ricoh Co. Ltd.
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FICRIIL T2, Flat plate lighting with field emitter cathode.
SiZFALEVFILAF Y ZREMEMEDRIR
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3, RERAETTCOSRRMELFABITHRBEICT S0
BREMER A ZREMERAIRT B EEBMNEL TV S,
BHEEZZL. P OZHEDEVRLRMEZPIREICT
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LzSilcDUF I L1
CEWE T BRI £ 1R
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ZOHDETENT 7 XL
T35HET SiBROREE
B FEZRREL TV,

Figure SEM view of Si particle covered with
silicon oxidation flakes including metal particles.
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Output Power Level for Various LED Structure
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EFEEEE (FRESHEE )

Collaborative Divisions ( Nippon Steel & Sumitomo Metal Corporation)

BEBiEESTHEIRNESE | Process Engineering for Environmentally Adapted Materials

FMRERM AL T, B - TRINVF—RHREICERYT S

Development of new steelmaking technology contributing to the sustainable society

-
REHR BEHR REHR
Bk B— RaAlll =t s i
Invited Professor Invited Professor Invited Professor
Yuuiti Sato Yasushi Hasegawa Jun Okazaki

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.2 Effect to reduce CO, emissions.
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FEIN %Wﬂdﬁiﬁ@ g1 — Fig.3 Precipitation distribution effect on the
A - creep strain of the 9% Cr steel.
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Fig.4 Photograph of the melt puddle on wheel.
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- 6™ International Congress on the Science and
Technology of Ironmaking
[Effect of Woody Biomass on Reduction Behavior of
Iron Oxide( #EZAF )]

- 19" International Symposium on Metastable,
Amourphous and Nanostructure Materials
[Observation of melt puddle behavior in planar flow
casting in air (;5%8E )]

- 4" International Conference on Integrity of High
Temperature Welds
[The efficiency of precipitation strengthening to HAZ
of welded joints in W containing high Cr ferritic creep
resistant steels ({ZEEfEtL) |

- 12" International Conference on Creep and Fracture
of Engineering Materials and Structures [The Creep
Deformation Mechanism of the Heat-affected Zone of
Welds and its Mitigation Possibility in Creep Strength-
enhanced Martensitic Steel( R&)11Z+)]

- 4™ International Conference on Integruty of High
Temperature Welds [Type IV damage avoidance by
austenite memory effect of HAZ of P92 steel, and
Type IV damage possibility of fine-grained austenite
along the prior austenite grain boundary by memory
effect( R&/IFEL )]
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EEREIE (EIIRIRRZFR)

Collaborative Divisions (National Institute for Environmental Studies)

HIKIRIREE)F 775

| Global Environment Division

HIKARDELZRAS

Observation of Global Atmospheric Change

BEHR
S R HIE #5
Invited Professor
Hideaki Nakajima Toshinobu Machida

Invited Professor

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 develop measurement
techniques on atmospheric composition changes. We conduct research and education on measurement principles,
data processing algorithm, field experiments, and data analysis on the basis of specific cases of remote sensing and
in-situ technologies. We also develop their applications for atmospheric compositions/clouds/aerosols, utilizing such
instruments as satellite-borne, air-borne, and ship-borne sensors, and remote sensors such as FTIR (Fourier
Transform InfraRed spectrometer). We conduct field measurements at the Antarctica, the Arctic, and at Siberia,
and study global atmospheric environment change by analyzing these data.
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VBRI Y ho TOWAEEBY A I X F—
LD A IN—EEBHIZ, bO> bOBARKIERE T [ILAS-I
Dinner] &£ 83T - =5 B 2FE L 7= (Fig.1).

RETI. AV CHBICE - TEELBE 2 T2 [1ER
BEZE] O&R &BETH. BERKOICT>TE TV,
¥ /-, EREAFEMRILEEIC SV TES WA 7T
THFRN DR (FTIR) # BV AHMERER2OPFET
B2 EEBLUTC. AV R—ILOFEME X B = X LEREAIC
DENBIMEEERL TZ T3,

Fig.1 Participants of “ILAS-Il dinner” held at a Japanese restaurant
in Toronto during the Quadrennial Ozone Symposium 2012.
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(CHY) BEDEHI_KELEFEERIILTWVWDEEZSN
TWd, INYTERBIZEWTMEHEEFE > Ty 7
o JICE>TESNAE 1994FEH 52011 FEICHIFT
D CH, EEEFHEDIRER T & Fig2(lRd, ERllis
EEIANY 7RIOERE®HICAE L TV 85, mith
SOREDCH,DREERMLT. WTIhDEIZEWNTDH
BEEEESVBREERLTVWS, YNUTLEZRDCH,
EEIE1997 FE L 51998 FICH T TR THEEICSNT
SHEBENPESN DS ZORDI0FIZERRENE
BEOETEIEHEL TV, L LEN S, 2007 FLIRE
[$ 2D CH, BEDEMERB L TINYTIZHENTDH
A EBD 5N, 2010 ELIBIEBUEMA IEE > T3,
TERROEAT— 2% S 5(ILEEETES -0,

Altitisdo [km]
-

Fig.2. Vertical profiles of annual mean CH4 mixing
ratio over Siberia from 1994 to 2011.

Fig.3. Boeing 777-200 aircraft and two equipments for atmospheric
observation installed in her cargo room.
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LB, BET -2 DRIEICHRESCEBML TV 3,
AFEEEHASHODRE LR THBEREBICES W
CO,BENDNENHT—2 2@ L . SEINOZEHZEH
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BlEhTwWd, FREBD D > AHKR—IL (SIN) TlddbFek &
BLAAEDEEH RS h, MEHRDY Kz T AN
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Fig.4. Seasonal variations of atmospheric CO, mixing ratio observed by
commercial airliners.
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EIEEERE (EXEI IS SIHZEAT) | Collaborative Divisions (National Institute of Advanced Industrial Science and Technology)

IRIGUZ T SHlSF 0 5

| Environmental Risk Assessment

HENGRIRAEE Y A 7F#BEICEDISRIEY A7 DEE

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

environmental assessment.

HEHR REHEHIR

s B QI ESE
Visiting Professor Visiting Associate Professor
Takeshi Komai Mio Takeuchi

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.

HMERE (SR D 3 IE, Tk hRK BREME
EDWRIEU X7 EEPICFHMAL. D X V8B VX733 2
Z—=a B ENREYRIVA L NEREKTEHDA
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AEIEERE T I3, RALKP & EERMRAMEROEE
ICEN, ZhZh P RETEIRT Vv LT L. #HFE
PLUMREZBEL THEICEMRT I 2 EBELTY
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BAEMICIE, UMTO LD e BN EAROERCHE %
ToTW3,

CRIBYREEICE D MBI X7 DEENILE
- RBOFEEREBRICE DSV - RIEMBEDILE
CMEMEFE L R4 TIRIERRORR
- BRARE CHEREORE () X V3BH - mE)
DR UFHMEDHE - MR @ L TOH% - BEREER
- ERERTECE T ARMERS ST I VEEOERR
EX23FED 5 FR24FEDHEEE T3, KERE %
MRE LRE(EPER) SSLUVBRRIBROEE %
WRELUAEEXPEIF—2RHRL, T/ RAXKE
KOEETED-HONDRERE LI F—XHAERERRD AR
HEETo T
MEEEH T REUXVICELB LB LEMET—< %
MHREL T URIFHMEFE. LE - T AKBRMR, BFE
HERBRE. W THENOFR. NAFL AT I -3
v REBEABBEOUSHEMRR LG ENEERN G185 %
ToTW3, MAT. RAKXRKEBICEWTRE L ZKH
EYMOWERE. KERZEMCHHMEMESELEDY R
JEBLREDBAMARMIMBEADBERL TWd, UT. &
EDRRWERRICOVWTRNT %,
REUXVFHEDOME TIE. BEE(LEMECREEY L E
ICEEAT 2 AEBHNGRIBBFEPRRAICHEFEET 22 Bk,
EHALEMB LI UMEL ENEEMARIEY X VR % B
WEF. DXIFMO - DHEEREHRETT L TWVWd, 1

62 Coexistence Activity Report 2012

3. BEUX7DELIC. EERTPBEVITHEEICA
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HTEELEFE-WTKFLED O DWBEIRIE) X 75 >
Z 7 In (Geo-environment Risk Assessment System) % t&
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EMREL T REHEBYORIRES S UEH ORI E
T R OMIRPILEERICET 2REME 2 XM L
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NOdy 4 TFX) DRH ERBEREDREEZERT 2
. BHROBEABSBSVWTRAETEZTV. T—22&H&L
Too T, KAMH ZAMIBO X 2 LB FEHTKEF LS
EICHIRT 3 20 DERBERGFRFTEER L. ERIX bV
FLAT I =23 OFEBILICHEG - EfHEEED /=,
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AR TOR/RIIEELFETCHDI2 LS (HI), 44
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X3 HWEREICHIZ 22> 0EL - BIESLUBE - EEOTOEX

RETo7e ChETORRICEY . BT X &2 B
PR TEB CHEL TWBRZEEZBHLSAICILTEEY. &5
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HEINEZEKE

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
multiple risk assessment system GERAS-MR with
health and ecological effects, geo-environment risk
assessment system, is developing and will be utilized
in 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 volatile organic compounds. After the
earthquake and tsunami disaster, we focus on the
reconstruction activities, such as geochemical and
biological survey for 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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EFEERIE (B RIFZRFR)

Collaborative Divisions ( Central Research Institute of Electric Power Industry )

N1 F I:I?*’JX“JI*??:‘E? | Biotechnical Eco-management

NMAT7/ 9= NMMAIATL&FRALE

KRR DEM & BN R

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

T
BEERE
A B3R

Visiting Professor Visiting Associate Professor
Yoshitomo Watanabe = Norio Matsumoto

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. An electron as reducing power was supplied to C. acetobutylicum by electrolysis from a working
electrode at 0.7V (Ag/AgCl). Addition of electron to cell inhibited glucose consumption and increased butanol
production. By a reduction of electrolysis time for 10 min at mid-phase, avoidance the inhibition of glucose
consumption and increase of butanol production by two times was established. We also aimed at examining the
increased efficiency of the microbial conversion of glycerol, a by-product of biodiesel production, to ethanol using
electrochemical cultivation. We examined the conversion of waste glycerol by a microbial consortium and attempted
to isolate the target microorganism.In an anaerobic culture bottle, we dissolved 2 types of waste glycerol in 100
mL of a microbial consortium to achieve a final concentration of 10 g/L. The suspensions were incubated at 30
degree C for 3 weeks. Therefore, the conditions for microbial activity on both types of waste glycerol were the
same as those for microbial activity on pure glycerol. Furthermore, microbial activity was enhanced up to 1.3-1.5
times by using potential-controlled cultivation at -0.6 V (vs Ag/AgCl). We proposed the novel electrochemical

cultivation system for biorefinery processes in these ways.

RHAKREXEHAL I ZHE, HRPAROZH T2
CHREBEEE. e BREFEFE. HE1 & BN EHIEK
BECEENDOHICOERRBTH S, TXILF-—LLRF
& M. RIERS BE) DEEER ZREL HD E L 7=,
'(“t;t HEPEBIRNEFHAELRBRIEDLILEHNDTHS

o ZTOREINICET AL KBRS BE-> TV 3B,

ﬁ%%LBIW%k . REW G RBERR A X (Green
House Gases:GHGs) BFHEIRD Bi@ L A AREBRE 5 2.
BB ROKEN TEELRAHPRIBICESH T, 5
EW D ICHIERRERERIEICHIC T 2N &E Do ZDMIEHRD
—DELT. BEFREEIRLY— (SHIxILE-)XE
IXINF—RAIRIEDDZEPH B, L LED D,
FIZLNE—XEIXLX—ICR. EREGHITEHD=
[X+ vy TJENVTIPEET S, HITF-EIxD
v o TN T eRRY 200, BERAY G [$4T5%5T ]
X [M7RmEFE]l. 2 LT [HIESSH Y ERE K D,

NAFIARR AL NERBF TR I XLFX—-&
IRXRNNF—PERVYI 7INICDODVWTNI ATy /AT —
RNAF YR T LREBETRIFMOMERARE 217> TV 3,
ChET.HIXO—DONIATIIZEDLY, HEWMEE
SEFALE“EXEELE eEENRNATIDLSD
BERAMEEECXI XX —AINANDOERT 2 2 & 2 xi%H
BE LT, ZOFIMBIrIREM 2R L T & /2, 20125F T3,
BERERAVWAEEFNMENETREMORE. 510 EX
FRWAERFBARENRNA AT AL SOMEELEEDRS
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2 —ILEWBEAREY AW DI XY —liPE < RER
INAABELE LTHFE SN TWB T2/ — LIS HE D3
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B HDZ,IhETICBTIEENICHENMCL D T2/ —
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(1) BEISEFEEIBTIIEILELD TR/ —IVREDR E

EFNEBELTCY/INA-REFERL, 74/ —IVERE
B & U T Clostridium acetobutylicum 3% & L-ER
BEZERL . ESRUIEEMICAFILEAOQTX > ENLT
EF2ERREGLAEYP SEEZTo2 &2 5. IBBERIC
ERTTE2 /7 —WIREREEEEL D, JI3—-XDHEED

MElEhi, 22T BREEHEMRFLAHKER. J)va—
ZHESHBICERE (100) BELETFEHiE T3 2 &I
S JINI-ZEHEOIFI ZEEE L DD, T2/ —IVE
EESJVINREGATIERERONIF[/HLIEZ L
P T & (Fig-1),

EFOAELCZ0TL - HNTFONaney. 7970188 ELTERLE

Fig.1 Effect of electron supply on butanol production by Clostridium
acetobutylicum in the electrochemical cultivation method.
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Fig.2 Enhancement of waste glycerol conversion to ethanol by electrochemical
control/cultivation method of microorganism.
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Graduate Course in Strategic Environmental Management and e Specially Appointed Professor Professor Professor Associate Professor Assistant Professor -
Sustainable Technology Solutions PE':’;?E”H Ishida Hiroyuki Tada Yoshinori Yasuda Masao Satake Ryuzo Furukawa Yo Chida Shoji Taniguchi

SEMSaT (Graduate Course in Strategic Environmental Management and Sustainable Technology Solutions) is
a course for Masters Degree and Doctorral 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 seven years, 47 master course students and 5 doctoral course students

d

have completed their studies. g}% 5418 %’u% . ﬁ% o éﬁi o
The graduate is taking an active part in various areas of the enterprise, NGO and the administrative body. In ~ i = N !
X Professor Professor Professor Professor Associate Professor
the year of 2012, 14 students entered the Masters Degree course and started learning. Through the OJT-1, O] T-2 Eiki Kasai Shigeaki Fujisaki Toshiaki Yoshioka  Yasumitsu Tanaka Shunsuke Managi

study, importance of backcasting method is emphasized and repeatedly trained including special lecture.
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AEE, FIEEICKIBICHE L 72 HP(www.semsat.jp)
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Associate Professor Professor Professor Professor Professor Professor

Kazuyuki Tohji Hiroshi Takahashi Eiki Kasai Emile H. Ishida Toshiaki Yoshioka

\

TOHOKU Professot_‘

Tohoku University Environmental Leadership Program

Strategic Energy and Resource Management and Sustainable Solutions Yasumitsu Tanaka Yu-You Li

UNIVERSITY

Strategic Energy and Resource Management and Sustainable Solutions (SERMSS)--generally referred to as the Environmental
Leadership Program (ELP)--was first offered in July 2011 under the auspices of the Graduate School of Environmental Studies (GSES)
at Tohoku University, supported by the Strategic Funds for the Promotion of Science and Technology (JST) of the Japan Ministry of
Education, Culture, Sports, Science, and Technology (MEXT). The ELP program seeks to provide students with the knowledge and
skills needed to manage global and local environmental issues in the fields of energy, resources, and water environments, from both a

E2¢d 65 FHERUR R BiE

practical and international perspective. As of December 2012, 32 students were studying in the Regular Course and 33 had entered and
18 had graduated from the Basic Course. In 2012, there were 8 graduate students in the Regular Course of whom 7 successfully AH =EiE RATI - /—bhr ZHE2 WINE —X 2 FF
continued onto the Doctoral Course. The program fully met this year’s quota for candidates, with a diverse student population hailing Professor Professor Professor Professor Specially-Appointed Professor  Associate Professor Assistant Professor

from around the world: Brazil, China, Egypt, Indonesia, Iran, Kenya, Korea, Japan, Jordan, Mexico, Pakistan, Philippines, Sweden, Koji loku Shigeaki Fujisaki Yoshihiro Kimura Michael Norton  Hiroyuki Tada Kazuyo Matsubae Yuyu Liu
Thailand, and Vietnam. All lectures have been proceeding well. The 3rd and 4th International Symposia were held in China in
November at Shanghai Jiao Tong University and at Xi'an University of Architecture and Technology. These symposia featured keynote

speeches, student presentations, poster sessions, and vivid discussions. A summer intensive English course and outdoor field study

were offered for Master Course students during the summer in Nagano. In addition, student fieldwork involved activities in the
Kitakyushu region (visit to a Water Desalination Plant, Water Plaza, and Kitakyushu Eco-Town, and also featuring a symposium with
Kitakyushu City University students and professors), and also in the Kita-Tohoku region (observing firsthand metal recycling operations
at the DOWA HOLDINGS Group, and renewable energy sources in Kuzumaki Eco-Town).

A total of 7 classes in the Master Course and 3 classes in the Doctoral Course were provided for the Regular Course; in addition,
special lectures and fieldwork were offered. Furthermore, 27 students have participated in either domestic or overseas internships in
order to develop their research skills alongside professionals outside the university environment. Classes are in English, and in several
courses (including Fundamentals of Sustainability, Environmental Business and Management, Environmental Leadership Seminar,
Environmental Leadership Special Training), are given by native English speaking specialists. Both Tohoku University professors and
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students had opportunities for discussions with them. The ELP program also has ongoing cooperative research activities with domestic
and overseas professionals including environmental leaders in other organizations.
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Supporting Environmental Research and
Collaborative Projects for an Eco-friendly Future

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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Research Support Officer Clerical Assistant Clerical Assistant

Tadao Shimoyama Kazuyoshi Yamaguchi Tomoko Monobe Michiko Sasaki Yuko Sasahara Natsuki Hotehama Masako Hayakawa
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Eﬁg *Di (ﬁﬁ) Specially Appointed Professor Associate Professor Associate Professor Assistant Research Associate "

Professor . Tadao Shimoyama  Atsushi Kishita Nobuo Hirano Shinya Mikata Tomoko Monobe
Kazuyuki Tohiji

Tohoku Recovery Next-generation Energy Research and Development Project

The Great Tohoku Earthquake devastated the region. In addition to the seismic shocks and tsunami, fallout
both directly from the Fukushima nuclear accident and the rumors swirling around it have substantially reduced
Tohoku's vitality. As local authorities took their own recovery actions, Tohoku University, as the central academic
institution of the region and under the leadership of the university’s president, set up the Institute for Disaster .
Reconstruction and Regeneration beginning immediately after the disaster. One of those actions is this Tohoku RS IRE SHMIES EHmER

£ = v 0
University Environmental Energy Project. Just after the earthquake, the core institution of Tohoku University R EAEA ) ET %¥ ﬁ'ﬁ E?

K A . . . Research Support Officer Clerical Assistant Clerical Assistant
Graduate School of Environmental Studies has held 7 disaster fora to evaluate the real conditions of stricken areas Shotaro Shinohara  Fusako Kusaka Tomoko Saito

and consider recovery strategies. Furthermore, on November in 2011, together with Tohoku localities and
universities nationwide, the Tohoku Recovery Clean Energy R&D Symposium was held addressing next-generation

energy and its application. Implementation Structure SRR REEMAR M B=
Emerging from these fora, the Next-generation Energies for Tohoku Recovery project has started in September (EmAS SERMMER 2%
in 2012, funded by The Education Ministry and The Reconstruction Agency. The project leader is Prof. Tohji, and Project Committee SEARABATLEL B HLEOEEBAREET %
we aim to support the recovery and industrial development of disaster-stricken areas by developing these T B i B i A ey B LE—OFEERETS
renewable energies, in collaboration with associated universities and local governments ' - - N °
Research Report Submission E%TEFIEZ E%%E{ti% . ﬁ%*E*ﬁ

Plan Approval, Guidance i

Progress Reports GREARZE SHRIER #U%)
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@Local structural arrangements around oxygen and
hydrogen-related defects in proton conducting LaP;0,
investigated by first principles calculations [Int. J.
Hydrog. Energy, 37 (9) , (2012) , 7995-8003] Amezawa,
Koji Takahashi, Hayato Kuwabara, Akihide Unemoto,
Atsushi Kawada, Tatsuya

@Influences of Temperature and Oxygen Partial Pressure
on Mechanical Properties of La0.6Sr0.4Col-yFeyO3-d [].
Am. Ceram. Soc., 95 (8 SI),(2012), 2608-2613] Kimura,
Yuta Kushi, Takuto Hashimoto, Shin-ichi Amezawa, Koji
Kawada, Tatsuya

@ZLlectrical conductivities of strontium-doped rare earth
ultraphosphates and oxyphosphates []J. Electroceram.,
29 (1),(2012), 29-36] Unemoto, Atsushi Amezawa, Koji
Kawada, Tatsuya
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@An ecological assessment of a dammed pool formed by a
slit dam [International Journal of River Basin Management,
10(4),(2012), 331-340] JI HYUN KANG and SO KAZAMA

@I AW » HSI Fi % Mk & BRI 2 BEYE O BRI D W
T [HARZEFWCHEG BB |, 68(7) , (2012) |, 1I1_603-
III_610] MEEAE, IS, JElsE=

@i R 5% 723 F)VIKI O T VR D 78 [ 25 B 4 78
[ARZEAECE G (B85 |, 68(5) , (2012) , 11531 158]
FRER L, WA R, R

@5 A LENRF v 7 Y IRITBIT B BRI D K8 gy —
F=y T7OER [TARY R CE G (35, 68(6), (2012),
12731 278] /NEPHAr, JEER, F5AHW

@Using subsurface temperatures to derive the spatial
extent of the urban heat island effect [Journal of
Hydrology, 460-461, (2012) , 40-51] Luminda Niroshana
Gunawardhana, So Kazama

@®Relationship between Discharge and Nutrient
Concentration in Inundation Areas in Cambodia [Journal
of Water and Environment Technology, 10 (2) , (2012) ,
165-175] Ayako AMANO, So KAZAMA

@A comparison of historical land-use change patterns and
recommendations for flood plain developments in three
delta regions in Southeast Asia [Water International, 37
(3),(2012), 218-235] Myat Myat Thi, Luminda Niroshana
Gunawardhana, So Kazama

@Statistical and numerical analyses of the influence of
climate variability on aquifer water levels and
groundwater temperatures: The impacts of climate
change on aquifer thermal regimes [Global and Planetary
Change, 86-87, (2012) , 66-78] Luminda Niroshana
Gunawardhana, So Kazama

@A water availability and low-flow analysis of the
Tagliamento River discharge in Italy under changing
climate conditions [Hydrology and Earth System
Sciences, 16 (3) , (2012) , 1033-1045] L. N.
Gunawardhana and S. Kazama

@Hydrological response to future climate change in the
Tagliamento River in Italian ALPS [Annual Journal of
Hydraulic Engineering, 56, (2012) , I_241-1_246]
Luminda Gunawardhana, So Kazama

@ tFFEE Az IIFROEE /i KR LSk,
56, (2012), 1.331-1_336] Arifedli, wim R, JaFEER

@4 E D AMeDAS Bl 512 B1F 5 Degree-Day #:38 & Ol
FRRBORRGEE [ T4 5 304, 56, (2012), 1_343-1_348]
RS, IR R, R

@ # I Vi HKILE O BIKALIS DOV T DRI S, 56,
(2012), 1_1459-1_1464] KIp3C1-, IR

@®Numerical investigations on the relationships between
watershed characteristics and water balance model
parameters : searching for universal relationships among
regional relationships [Hydrological Processes, 26 (6),
(2012), 843-854] Yoshiyuki Yokoo and So Kazama

@ Assessing the investigation of streamflow source areas
through uncertainty evaluation of numerical experiments
in small catchments [Hydrological Processes, 26 (6),
(2012), 907-93] Freddy Soria and So Kazama

@A quantitative risk assessment of waterborne infectious
disease in the inundation area of a tropical monsoon
region [Sustainability Science, 7 (1), (2012), 45-54] So
Kazama, Toshiki Aizawa, Toru Watanabe, Priyantha
Ranjan, Luminda Gunawardhana and Ayako Amano

@Lvaluation of hydrogen and methane production from
municipal solid wastes with different compositions of fat,
protein, cellulosic materials and the other carbohydrates
[International Journal of Hydrogen Energy, 37, (2012),
15711-15718] Takuro Kobayashi, Kaiqin Xu, Yu-You Li
and Yuhei Inamori

@FLffect of temperature on continuous hydrogen production
of cellulose [International Journal of Hydrogen Energy, 37,
(2012), 15465-15472] Samir Gadow, Yu-You Li, Yuyu Liu

@Synergetic pretreatment of waste activated sludge by Fe
(1) -activated persulfate oxidation under mild temperature
for enhanced dewaterability [Bioresource Technology, 124,
(2012), 29-36] Guanyin Chen, Xueqin Lu, Baoying Wang,
Youcai Zhao, Xiaoli Chai, Dongjie Niu, Yu-You Li, Yu Song,
Xianyan Cao

@ Microbial communities involved in electricity generation
from sulfide oxidation in a microbial fuel cell [Separation
and Purification Technology, 95(2) (2012), 216-221] M
Sun, WW Li, ZX Mu, HL Wang, HQ Yu, YY Li, H Harada

@ iEEmmBE AT Y ) — VR T HEEKDUASB AL
[ AR &5 4G (BRBE),68(7), (2012), IM_401- M _
4081HA 5, gz, B P T, FEEK

@2 T B A ME IR 3 s (SAMBR) % v 72 AL F K L
g (B &G (B3), 68 (7), (2012), IT_409- I
_A17] BRESR I, ARSI, A R AR — R, R S
i)

@ SR TS A VAR & B I L 72 T AL B R o
MERN R A A OFAE RN [ TARF R CHEG (BB, 68
(7), (2012), W_557- M _ 563] 4 HH &P, mUHF 850, FFE K,
VA5

@ F/RALEHGZ BT B IR AR A A OPRAREEMh & AR
W[ AR CHEG (B5E), 68(7), (2012), IT_563- I _
5671 BFR, W H ST, 2R, VOATE, TR H S5

@ S FIIG B R OUFEMEB X OB RSB 2 BE 4 #
FEo i [FARER &S, 49 (600) , (2012) , 107-114]
AIRFRE, SRR, DI, FER

@®Novel insights into enhanced dewaterability of waste
activated sludge by Fe (II) -activated persulfate
oxidation [Bioresource Technology, 119, (2012) , 7-14]

Guanyin Chen, Xueqin Lu, Yu-You Li, Youcai Zhao,
Baoying Wang, Yu Song, Xiaoli Chai, Dongjie Niu,
Xinayan Cao

@Performance evaluation and effect of circulation rate in a
biological desulfurization process aerated by biogas
circulation [Water Science and Technology, 66 (9),
(2012), 1914-1922] Takuro Kobayashi, Kai-Qin Xu, Yu-
You Li, Yuhei Inamori

@Performance of double-layer biofilter packed with coal fly
ash ceramic granules in treating highly polluted river
water [Bioresource Technology, 120, (2012), 212-217]
Zhaogian Jing, Yu-You Li, Shiwei Cao, Yuyu Liu, Xin
Huang

@Biodegradability enhancement of wastewater containing
cefalexin by means of the electro-Fenton oxidation
process [Journal of Hazadous Materials, 227, (2012), 47-
48] Adriana Ledezuma, Yu-You Li, Aimin Wang

@Hydrogen and methane potential based on the nature of
food waste materials in a two-stage thermophilic
fermentation process [International Journal of Hydrogen
Energy, 37, (2012), 10611-10618] Chun-Feng Chu, Kai-
Qin Xu, Yu-You Li, Yuhei Inamori

@7 BRI B RSB IHALIC & B AITLIH IR 5 DN A F = %
VE—EL [FRER SR, 49 (597), (2012), 97-105] 4t
g, FEkK, G

@ T KIFfbL v ¥ — DRI T O L A BIT 5 2§ VR
O ERALTEIC S A 0E [FKER &, 49(594),(2012),
97-103] BEHET, $ARMREs, KBFR, FER, Tk

@Lffect of sludge recirculation on characteristics of
hydrogen production in a two-stage hydrogen-methane
fermentation process treating food wastes [International
Journal of Hydrogen Energy, 37, (2012), 5602-5611]
Takuro Kobayashi, Kaiqin Xu, Yu-You Li and Yuhei
Inamori

@ T A & O FEBEE I & B 7OV I — IV IETEBET O AL
HODKRBRBEA &GS 35(3), (2012), 41-47] w546 K BB,
JEEERE, AEE—RE, K

@ L MBEEW O EIREE 2 & VBB A MR SIEE D
D [HAKEBEK, 47(3), (2012), 64-71] ST, %%

@Characterization of sulfide-oxidizing microbial mats
developed inside a full-scale anaerobic digester employing
biological desulfurization [Applied Microbiology and
Biotechnology, 93, (2012), 849-857] Takuro Kobayashi,
Yu-You Li, Kengo Kubota, Hideki Harada, Takeki Maeda,
Han-Qing Yu

@Mechanisms of microwave irradiation pretreatment for
enhancing anaerobic digestion of cattail by rumen
microorganisms [Applied Energy, 93 (2) , (2012) , 229-
236] Zhen-Hu Hu, Zhen-Bo Yue, Han-Qing Yu, Shao-Yang
Liu, Hideki Harada, Yu-You Li

@Iigh-solid mesophilic methane fermentation of food
waste with an emphasis on Iron, Cobalt, Nickel
requirements. [Bioresource Technology,103 (1),
(2012) ,161-171] Hong Qiang, Dong-Li Lang, YuYou-Li

PIF1ETaLR—b 2012

75



76

(EE]
@ A 7 v- BEREY M EERAS, (2012)] FELK,
IR, BT

[425% - #25%]
@I A & > R (BB ALH, 11(4) | (2012)
151 £ BB, FEIGHOAES, A E

EIFRIRIR - WIBIRIR A IR EE
B - TRV —BEREDH

(FwX]

@ Which Industry is Greener? An Empirical Study of Nine
Industries in OECD Countries [Energy Policy
(forthcoming) , (2013)] Fujii, H. and S. Managi.

@® A Tradable Permit System in an Intertemporal
Economy [Environmental and Resource Economics
(forthcoming) , (2012)] Akao, K., S. Managi.

@ Total Factor Productivity Growth and Convergence in
the Petroleum Industry: Empirical Analysis Testing for
Convexity [International Journal of Production
Economics (forthcoming) , (2012)] Kerstens., K., S.
Managi.

@ Willingness-to-pay for Infrastructure Investments for
Alternative Fuel Vehicles [Transportation Research Part
D: Transport and Environment (forthcoming) , (2012)]
Ito, N., K. Takeuchi, S. Managi

@ Performances of Socially Responsible Investment and
Environmentally Friendly Funds [Journal of the
Operational Research Society (forthcoming) , (2012)]
Ito, Y., 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) , (2012) , 1-8] Barros, C.P,,
S. Managi, and R. Matousek.

@ Stock Prices of Clean Energy Firms, Oil and Carbon
Markets: A Vector Autoregressive Analysis [Energy
Economics, 34(1), (2012) , 215-226] Kumar, S., Managi, S.
and A. Matsuda, S.

@ Do Socially Responsible Investment Indexes Outperform
Conventional Indexes? [Applied Financial Economics, 22
(18) , (2012) , 1511-1527] Managi, S., and T. Okimoto,
and A. Matsuda.

@® Decomposition of Toxic Chemical Substance
Management in three U.S. Manufacturing Sectors from
1991 to 2008 [Journal of Industrial Ecology
(forthcoming) , (2012)] Fujii, H. and S. Managi.

@ French Nuclear Electricity Plants: Productivity and Air
Pollution [Energy Sources, Part B: Economics, Planning,
and Policy (forthcoming) , (2012)] Barros, C.P., S.
Managi.

@Corporate Environmental and Economic Performances of

Coexistence Activity Report 2012

Japanese Manufacturing Firms: Empirical Study for
Sustainable Development [Business Strategy and
Environment, 22(3), (2013), 187-201] Fujii, H, K. Iwata, S.
Kaneko, S. Managi.

@ Contributions of the Private Sector to Global Biodiversity
Protection: Case Study of the Fortune 500 Companies
[International Journal of Biodiversity Science, Ecosystem
Services & Management (forthcoming), (2012)]
Bhattacharya, T. R, S. Managi.

@ Productivity and Convergence in India: A State-Level
Analysis [Journal of Asian Economics, 23 (5), (2012),
548-559] Kumar, S. and Managi, S.

@ Waste Generations and Efficiency Measures in Japan
[Environmental Economics and Policy Studies
(forthcoming), (2012)] Nakano, M. and Managi, S.

@ Demand for Refilled Reusable Products [Environmental
Economics and Policy Studies (forthcoming), (2012)]
Numata, D. and Managi, S.

@ Do Pollutions Deter Foreign Direct Investment in China?
[International Journal of Ecological Economics &
Statistics (forthcoming), (2012)] Barros, C.P. and
Managi, S.

@ Enforcement Leverage of a Licensing System in Waste
Management [Environmental Economics and Policy
Studies, 14 (2), (2012), 123-145] Shinkuma, T. and
Managi, S.

@ Productive Inefficiency Analysis and Toxic Chemical
Substances in U.S. and Japanese Manufacturing Sectors
[Asian Business & Management, 11 (3), (2012), 291-310]
Fujii, H. and Managi, S.

@® The Effect of Trade Openness on Deforestation:
Empirical Analysis for 142 Countries [Environmental
Economics and Policy Studies (forthcoming) , (2012)]
Tsurumi, T., Managi, S.

@ A Water Resource Efficiency Analysis of the Chinese
Industrial Sector [Environmental Economics, 3 (3) ,
(2012) , 82-92] Fujii, H., S. Managi, S. Kaneko.

@ Testing the Effects of the Japanese Vehicle Emission-
control Law on the International Palladium Futures
Market [Economics Bulletin, 32 (2) , (2012) , 1198-1207]
Aruga, K., Managi, S.

@Dcterminants of eco-efficiency in the Chinese industrial
sector [Journal of Environmental Sciences (forthcoming),
(2013)] Fujii, H. and S. Managi.
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@® Handbook of Environmental Economics in Asia.
[Routledge, New York, USA, (Planned)] Managi, S.
(Eds.)

@ The Economics of Biodiversity and Ecosystem Services.
[Routledge, New York, USA, (2012)] Managi, S. (Eds.)
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@ Temperature- and pH-dependent mechanism of hydrogen
production from hydrothermal reactions of sulfide
[International Journal of Hydrogen Energy, 37, (2012) ,
18679-18687] Putri Setiani, Noriaki Watanabe, Atsushi
Kishita, and Noriyoshi Tsuchiya

@ Mineralogical variation of silica induced by Al and Na in
hydrothermal solutions [American Mineralogist, 97,
(2012) , 2060-2063] Hanae Saishu, Atsushi Okamoto and
Noriyoshi Tsuchiya

@t —)l -1y y—F L A [ H A AR I K 55
51 Bk (2009-2011) , (2012) |, 38-41] L=y

@Infrared spectroscopic study of water in moseporous
silica under supercritical conditions [Journal of Material
Science, 47, (2012) , 7971-7977] Jun Abe, Nobuo Hirano
and Noriyoshi Tsuchiya

@ The Concept of the Japan Beyond-Brittle Project (JBBP)
to Develop EGS Reservoirs in Ductile Zones [Geothrmal
Resources Council Transactions, 36, (2012) , 359-364]
Hiroshi Asanuma, Hirofumi Muraoka, Noriyoshi
Tsuchiya, and Hisao Ito

@®Reclative Permeability Measurement and Numerical
Modeling of Two-Phase Flow Through Variable
Aperture Fracture in Granite Under Confining Pressure
[Geotermal Resources Council Transactions, 36, (2012) ,
583-587] Noriaki Watanabe, Keisuke Sakurai, Takuya
Ishibashi, and Noriyoshi Tsuchiya

@Lxperimental Approach for Decompression Drilling in
High Temperature Geothermal Conditions [Geothermal
Resources Council Transactions, 36, (2012) , 561-564]
Noriyoshi Tsuchiya, Keishi Yamamoto, and Nobuo Hirano

@®Upgrading of Aperture Model Based on Surface
Geometry of Natural Fracture for Evaluating Channeling
Flow [Geotehrmal Rwsources Council Transactions, 36,
(2012) , 481-486] Takuya Ishibashi, Noriaki Watanabe,
Nobuo Hirano, Atsushi Okamoto, and Noriyoshi Tsuchiya

@Supercritical Methanol Method for Direct Conversion of
Microalgae Biomasses into Biodiesel [International
Journal of Environment and Bioenergy, 3 (1) , (2012) ,
34-45] DiahAjeng Setiawati, Arief Nuryadi, Noriaki
Watanabe, Atsushi Kishita, Noriyoshi Tsuchiya

@Distribution of artificial radionuclides (110mAg, 129mTe,
134Cs, 137Cs) in surface soils from Miyagi Prefecture,
northeast Japan, following the 2011 Fukushima Dai-ichi
nuclear power plant accident [Geochemical Journal, 46,
(2012) , 279-285] TAKAHIRO WATANABE,
NORIYOSHI TSUCHIYA, YASUJI OURAMITSURU
EBIHARA,CHIHIRO INOUE,NOBUO HIRANO,
RYOICHI YAMADA, SHIN-ICHI YAMASAKI,
ATSUSHI OKAMOTO, FUMIKO WATANABE NARA
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and KEISHI NUNOHARA

@GeoFlow : A novel model simulator for prediction of the
3-D channeling flow in a rock fracture network [Water
Resources Research48, (2012) , W07601-] Ishibashi, T., N.
Watanabe, N. Hirano, A. Okamoto, and N. Tsuchiya

@b AT MR IS X 25T, =k, s RN RO
HVER O © RICET 5 ) A 7 5Rl [HE S HERE , 118
(7) , (2012) , 419430] *RE#iJy, 3 ET5A IHHzE—,
I —, SPEPRSR, MARE, NIRIE, JEEREIL, 25 AR
F, VEEAEE, ST SR gE v — 7

@The role of hydrous ferric oxide precipitation in the
fractionation of arsenic, gallium, and indium during the
neutralization of acidic hot spring water by river water
in the Tama River watershed, Japan [Geochimica
Cosmochimica Acta, 86, (2012) , 367-383] Yasumasa
Ogawa, Daizo Ishiyama, Naotatsu Shikazono, Kenta
Iwane, Masahiro Kajiwara and Noriyoshi Tsuchiya

@An exhumation pressure-temperature path and fluid
activities during metamorphism in the Tseel terrane, SW
Mongolia: Constrains from aluminosilicate-bearing
quartz veins and garnet zonings in metapulites [Journal
of Asian Earth Sciences, 54-55, (2012) , 214-229]
Ulziiburen Burenjargal, Atsushi Okamoto, Yuichi Meguro
and Noriyoshi Tsuchiya

@Microseismic reflection imaging using data from a
hydraulic reservoir stimulation [AGU 2012 Fall Meeting
Abstract presented at 2012 Fall Meeting, AGU, San
Francisco, Calif.,, 5-9 Dec., (2012) , S43D-2485-] A.
Reshetnikov, J. Kummerow, S. Shapiro, H. Asanuma, M.
Haring

@3-D Vp/Vs ratio distribution in the geothermal reservoir
at Basel, Switzerland, from microseismic data [AGU 2012
Fall Meeting Abstract presented at 2012 Fall Meeting,
AGU, San Francisco, Calif, 5-9 Dec., (2012) , S31B-04-] J.
Kummerow, A. Reshetnikov, M Haring, H. Asanuma

@Scismostatistical characterization of microseismicity
observed at geothermal fields [AGU 2012 Fall Meeting
Abstract presented at 2012 Fall Meeting, AGU, San
Francisco, Calif, 59 Dec., (2012) , HI2F-01-] T. Eto, H.
Asanuma, M. Adachi, K. Saeki, K. Aoyama, H. Ozeki, M.
Haring

@Asymmetric seismic responses of evenly stressed
conjugate fractures within an EGS reservoir at Basel,
Switzerland [AGU 2012 Fall Meeting Abstract presented
at 2012 Fall Meeting, AGU, San Francisco, Calif,, 5-9 Dec.,
(2012) , S43E-2514-]1 Y. Mukuhira, H. Asanuma, M.
Haring

@]apan Beyond-Brittle Project (JBBP) for development of
EGS reservoirs in ductile zones [AGU 2012 Fall Meeting
Abstract presented at 2012 Fall Meeting, AGU, San
Francisco, Calif., 5-9 Dec., (2012) , H13G-1443-] H.
Asanuma, H. Muraoka, N. Tsuchiya, H. Ito

@ Three dimensional directivities of seismic arrays on the
ground surface [AGU 2012 Fall Meeting Abstract
presented at 2012 Fall Meeting, AGU, San Francisco,
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Calif., 5-9 Dec., (2012) , S51C-2440-] H.Shiraishi, H.
Asanuma

@®Multi-source multi-receiver microseismic reflection
imaging : case study Basel. [SEG Expanded Abstract,
(2012) , CDROM-] A. Reshetnikov, J. Kummerow, S. A.
Shapiro, H. Asanuma, M. Haring

@A seismostatistical approach for microseismic monitoring
of geothermal reservoirs. [Proc. 18th Formation Evaluation
Symposium of Japan, (2012) , D-] T. Eto, H. Asanuma, M.
Adachi, M. Saeki, K. Aoyama, H. Ozeki, M. Haring

@®Long term microseismic monitoring at Yanaizu-
Nishiyama geothermal field, Japan. [Proc. 18th
Formation Evaluation Symposium of Japan, (2012) , E-] S.
Mitsumori, H. Asanuma, S. Mitsumori, M. Adachi, M.
Saeki, K. Aoyama, H. Ozeki

@The concept of Japan Beyond-Brittle Project (JBBP) to
develop EGS reservoirs in ductile zones [Transactions
GRC, 36, (2012) , 359-364] H. Asanuma, H. Muraoka, N.
Tsuchiya, H. Ito

@Correlation between the Coulomb stress and the
occurrence of the large induced seismicity at Basel,
Switzerland in 2006 [Transactions GRC, 36, (2012) , 523-
528] Y. Mukuhira, H. Asanuma, M, Haring

@Lstimation of stress state at Yanaizu-Nishiyama
geothermal field using microseismic multiplets
[Transactions GRC, 36, (2012) , 989-994] H. Asanuma, S.
Mitsumori, M. Adachi, M. Saeki, K. Aoyama, H. Ozeki

@Distribution of the Vp/Vs ratio within the Basel 1
geothermal reservoir from microseismic data [Proc.
EAGE 2012 Annual Mtg.,, CDROM, (2012)] ]J.
Kummerow, A. Reshetnikov, M. Haring, H. Asanuma

@Fault plane solutions of earthquakes from deep
geothermal reservoirs [Proc. EGU General Assembly,
CDROM, (2012)] H. Asanuma, Y. Mkuhira, S. Mitsumori,
M. Haring, D. Wyborn, and M. Adachi

@®Long term seismic monitoring and reservoir
characterization at Yanaizu-Nishiyama geothermal field
[Proc. KACST-JCCP 1st Joint International WS for the
Earth’s Surface and Subsurface 4D monitoring in 2012,
CD-ROM, (2012)] H. Asanuma, S. Mitsumori, M. Adachi,
M. Saeki, K. Aoyama, H. Ozeki, Y. Mukuhira

@LCxperimental feasibility study of microtremor time-lapse
monitoring of Japanese oil and gas reservoirs [Proc.
KACST-JCCP 1st Joint International WS for the Earth’s
Surface and Subsurface 4D monitoring in 2012, CD-ROM,
(2012) ] H.Shirasshi, H. Asanuma, K. Tezuka
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@Magnitude-frequency distributions of AEs associated with
the mining front and pre-existing faults - cases from
SATREPS array operating in a South African gold mine
[Proc. European Center for Geodynamics and Seismology
Workshop, (2012)] Makoto Naoi, Masao Nakatani,
Joachim Philipp, Shigeki Horiuchi, Kenshiro Otsuki,
Thabang Kgarume, Gilbert Morema, Sifiso Khambule,
Thabang Masakale, Koji Miyakawa, Atsushi Watanabe,
Moriya Hirokazu, Osamu Murakami, Yasuo Yabe, Hironori
Kawakata, Nana Yoshimitsu, Hiroshi Ogasawara

@Detection of mining-induced fractures around a stope in
Ezulwini gold mine, South Africa, by using AE events
with similar waveforms [Progress in Acoustic Emission
XVI, (2012), 181-186] Hirokazu Moriya, Makoto Naoi,
Masao Nakatani, Thabang Kgarume, Anthony K. Ward,
Ray Durrheim, Philipp Joachim, Yasuo Yabe, Hironori
Kawakata , Hiroshi Ogasawara

@ Application of the collapsing method on acoustic emission
events during monitoring of microcracking around a gas-
pressure loaded borehole in rock salt formation
[Progress in Acoustic Emission XVI, (2012), 175-180] G.
Manthei, H. Moriya and T. Popp

@Ultrasonic Measurement of Bone Thickness for Spinal
Surgery [IEEE Transaction on Ultrasonics,
Ferroelectronics, and Frequency Control, 59 (9), (2012),
2077-2088] Michiaki Yamada, Hirokazu Moriya, Takahiro
Tino, Yuichi Kasai, Akihiro Sudo and Atsumasa Uchida

@ HUIL 7 AR TR AR I X B AT, HIR, e IR RO
HEHER O e BT 5 Y A 7 il [HE AR, 118
(7) , (2012) , 419-430] TR #HiJ57, ¢ LT54, IHHsE—, L
W —, PR, AR, ANIIRIE, SRR, 2RAT
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@Distribution of artificial radionuclides (110mAg, 129mTe,
134Cs, 137Cs) in surface soils from Miyagi prefecture,
northeast Japan, following the 2011 Fukushima Dai-ichi
Nuclear Power Plant accident [Geochemical Journal, 46
(4) , (2012) , 279-285] T. Watanabe, N. Tsuchiya, Y.
Oura, M. Ebihara, C. Inoue, N. Hirano, R. Yamada, S.
Yamasaki, A. Okamoto, F.W. Nara, K. Nunohara

@Last glacial to post glacial climate changes in continental
Asia inferred from multi-proxy records (geochemistry,
clay mineralogy, and paleontology) from Lake Hovsgol,
northwest Mongolia [Glob. Planet. Change, 88-89, (2012) ,
53-63] Watanabe, Takahiro Minoura, Koji Nara, Fumiko
Watanabe Shichi, Koji Horiuchi, Kazuho Kakegawa,
Takeshi Kawai, Takayoshi
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@ Observed and simulated time evolution of HCl, CIONO,,
and HF total column abundances [Atmos. Chem. Phys.,
12, (2012) , 3527-3557,] 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. Morino, I. Murata, H. Nakajima, 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
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@A Two Dimensinal Model to Apprehend the Dynamic
Response of Shallow Burried Structures due to Imapct
Loading Related to Mechanical Landmine Cleaning
Operations [Journal of Robotics and Mechatronics, 24 (6),
(2012) , 1005-1013] Nuhansyah Sulaiman and Hiroshi
Takahashi

@®Kinematics of Wheel-Type Tracked Vehicle with
Crawlers in Between the Front and Rear Wheels
[Journal of Robotics and Mechatronics, 24 (6) , (2012) ,
933-938] Ryosuke Eto, Tomoaki Satomi and Hiroshi
Takahashi
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[Journal of MMIJ, 128 (12) , (2012) , 640-644] w=it&0nA

@®Decvelopment of Ground Materials by Recycling the
Wasted Wood and Tsunami Sludge [Proc. of the 7th
International Symposium on Advanced Science and
Technology in Experimental Mechanics, 1, (2012) ,
Paper B104, USB-] Hiroshi TAKAHASHI, Hiroki
KURIBARA, Tomoaki SATOMI and Masato MORI
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@Creation of Artificial Ground by Recycling Tsunami
Sludge [Proc. of the 15th International Conference on
Experimental Mechanics, 1, (2012) , Paper 2632 CD-
ROM-] H.Takahashi, T.Satomi and M.Mori

@Investigation on Characteristics of Soil Adhesion to
Metallic Material Surfacce and Soil Animal's Cuticle
[Proc. of the 15th International Conference on
Experimental Mechanics, 1, (2012) , Paper 2634, CD-
ROM-] T.Satomi, H.Nihei and H.Takahashi
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B, mAEeA
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79-83] wifGuA

@Study on Durability for Erosion of Fiber-Cement-Stabilized
Soils [Proc. of the 2nd Vietnam/Japan Joint Seminar on
Geohazards and Environmental Issues,1, (2012) , S3-1-
1-S3-1-9] H.Takahashi, S.Kumagai and T.Satomi

@Creation of Artificial Ground by Recycling Tsunami
Sludge [Proc. of the 2nd Vietnam/Japan Joint Seminar
on Geohazards and Environmental Issues, 1, (2012) , S3-
3-1-S3-3-8] H.Takahashi, T.Satomi and M.Mori

@®Development of Ground Material by Recycling the
Wasted Wood and Tsunami Sludge Generated in the
Great East Japan Earthquake [Proc. of the 2nd Vietnam/
Japan Joint Seminar on Geohazards and Environmental
Issues, 1, (2012) , S3-2-1-S3-2-7] H.Takahashi, H.Kuribara
and T.Satomi
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@®Study on Evaluation of Soil Strength Parameters by
using the Resistive Forces acting on an Excavating
Blade [Journal of JSEM, 12, (2012) , 170-174] Tomoaki
SATOMI, Chen MIN and Hiroshi TAKAHASHI
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72 [SB13MAER TRy b UV RY Y AFLE, (2012)
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@1lydraulic fracturing in Inada granite and Ogino tuff with
super critical carbon dioxide [Proc. of 7th Asian Rock
Mechanics Symposium, (2012)] A. Kizaki, H. Tanaka, K.
Ohashi, K. Sakaguchi, K. Matsuki

@Numerical Simulation of Water Jet Excavation of Rock
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using Smoothed Particle Hydrodynamics [Proc. of 7th
Asian Rock Mechanics Symposium, (2012)] K.
Sakaguchi, Y. Yumoto and A. Kizaki

@Development of a self-rotating nozzle system with a
vane-pump-type brake [Proc. of 21st International
Conference on Water Jetting, (2012) , 19-21] Kizaki A,
Koyano T., Yokoi K., Sakaguchi K. and Matsuki K
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@Lxperimental and numerical evaluation of channeling
flow in fractured type of geothermal reservoir
[Proceedings of 37th Workshop on Geothermal Reservoir
Engineering (Stanford University, Stanford, California,
January 30 - Feburary 1, 2012) , (2012) , 759-766] T.
Ishibashi, N. Watanabe, N. Hirano, A. Okamoto, N.
Tsuchiya

@GeoFlow : A novel model simulator for prediction of the
3-D channeling flow in a rock fracture network [Water
Resources Research, 48, (2012) , W07601-] T. Ishibashi, N.
Watanabe, N. Hirano, A. Okamoto, N. Tsuchiya
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@Ilydrothermal extractive upgrading of bitumen without
coke formation [Fuel, 102, (2012) , 379-385] J. Vilcaez, M.
Watanabe, N. Watanabe, A. Kishita, T. Adschiri

@Geologic core holder with a CFR PEEK body for the
X-ray CT based numerical analysis of fracture flow
under confining pressure [Rock Mechanics and Rock
Engineering, in press, (2012)] N. Watanabe, T. Ishibashi,
N. Tsuchiya, Y. Ohsaki, T. Tamagawa, Y. Tsuchiya, H.
Okabe, H. Ito

@Impact of 3D channeling flow on well productivity in the
Yufutsu oil/gas field [Proceedings of the 18th Formation
Evaluation Symposium of Japan, (2012) , Paper K-] T.
Ishibashi, N. Watanabe, N. Hirano, A. Okamoto, N.
Tsuchiya, T. Tamagawa

@LCxperimental and numerical investigation of two-phase
flow in a rock fracture under confining pressure
[Proceedings of the 18th Formation Evaluation
Symposium of Japan, (2012) , Paper G-] N. Watanabe, K.
Sakurai, T. Ishibashi, N. Tsuchiya

@Relative permeability measurement and numerical
modeling of two-phase flow through variable aperture
fracture in granite under confining pressure [Geothermal
Resources Council Transactions, 36, (2012) , 583-587] N.
Watanabe, K. Sakurai, T. Ishibashi, N. Tsuchiya

@Upgrading of aperture model based on surface geometry
of natural fracture for evaluating channeling flow
[Geothermal Resources Council Transactions, 36, (2012) ,

481-486] T. Ishibashi, N. Watanabe, N. Hirano, A.
Okamoto, N. Tsuchiya

@Temperature- and pH-dependent mechanism of hydrogen
production from hydrothermal reactions of sulfide
[International Journal of Hydrogen Energy, 37, (2012) ,
18679-18687] P. Setiani, N. Watanabe, A. Kishita, N.
Tsuchiya

@Supercritical methanol method for direct conversion of
microalgae biomasses into biodiesel [International
Journal of Environment and Bioenergy, 3 (1) , (2012) ,
34-45] D.A. Setiawati, A Nuryadi, N. Watanabe, A.
Kishita, N. Tsuchiya
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@ Arsenic accumulation by aquatic macrophyte coontail
(Ceratophyllum demersum 1.) exposed to arsenite, and
theeffect of iron on the uptake of arsenite and arsenate
[Environmental and Experimental Botany, 83, (2012) ,
47-52] Huynh Vinh Khang, Masayoshi Hatayama, Chihiro
Inoue

@Bacterial Community Dynamics during the Preferential
Degradation of Aromatic Hydrocarbons by a Microbial
Consortium [International Biodeterioration and
Biodegradation, 74, (2012) , 109-115] Bacosa H., Suto K,
Inoue C.

@Inhibition effect of aluminum complex on soil bacteria at
neutral pH condition [Abstract book of 14th International
symposium on microbial ecology, (2012) , 210B-] Koichi
SUTO, Yasuyuki NAMIOKA, Chihiro INOUE, Shinichi
MIURA, Masato YAMAGUCHI

@Distribution of artificial radionuclides (110mAg, 129mTe,
134Cs, 137Cs) in surface soils from Miyagi prefecture,
northeast Japan, following the 2011 Fukushima Dai-ichi
Nuclear Power Plant accident [Geochemical Journal, 46,
(2012) , 279-285] Takahiro Watanabe, Noriyoshi
Tsuchiya, Yasuji Oura, Mitsuru Ebihara, Chihiro Inoue,
Nobuo Hirano, Ryoichi Yamada, Shin-ichi Yamasaki,
Atsushi Okamoto, Fumiko Watanabe Nara, Keishi
Nunohara

@b H I MR IS L 25T, Hik, fE R RN RO
HWHEREM O e RIS 5 A 75l [ MR, 118

(7) , (2012) , 419-430] TRE#iZ5, H L1054, IWHsE—, WL
Wb —, SEEMIIE, WA, ANINZRIE, EEREL, 2R
PR, ST AR s 7 v — 7

@52 - IS X B v iR IR ORI & B LBl
O [(rIAanvzyy=71) 7 ,57(6) , (2012)] &
TRERNT, =B, fiiMED5, LTk, JLRMEAT

@FEvaluation of Cs uptake and accmulation by vegetables
and sunflower, 137Cs-accumulator, in agar and
hydroponic system [EPPH2012, (2012)] Kazuki
Sugawara, Masayoshi Hatayama, Zhenyi Zhang, Xuan
Zhao, Chihiro Inoue

@Modeling of thermal effect of chemical reactions in heap
bioleaching of chalcopyrite [Advanced Materials
Research, 455-456, (2012) , 1009-1012] Zhang, Z., Inoue, C.,
Kamiya, T., Zhao, X.
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@Screening of As-accumulating plants using a foliar
application and a native accumulation of As
[International Journal of Phytoremediation,in press,
(2012)] Zhang Zhenyi, Sugawara Kazuki, Hatayama
Masayoshi, Huang Yi, Inoue Chihiro
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@Degradation potential and microbial community structure
of heavy oil-enriched microbial consortia from mangrove
sediments in Okinawa, Japan. [Journal of Environmental
Science and Health, Part A, in press, (2012)] Bacosa H.,
Suto K., Inoue C.

@The role of hydrous ferric oxide precipitation in the
fractionation of arsenic, gallium, and indium during the
neutralization of acidic hot spring water by river water
in the Tama River watershed, Japan. [Geochimica et
Cosmochimica Acta, 86, (2012) 367-383] Ogawa Y,
Ishiyama D, Shikazono N, Iwane K, Kajiwara M,
Tsuchiya N.
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@The role of cadmium (II) bridges in the self-assembly
with lanthanide (III) and thiacalix [4] arene (TCAS)
to selectively form a luminescent ternary
CdII2-TbII2-TCAS2 complex [Inorg. Chim. Acta,in press,
(2012) ] Nobuhiko Iki, Teppei Tanaka, Hitoshi Hoshino

@Kinetically Stable LnlIl Complexes Comprising a
Trinuclear Core Sandwiched between Two Thiacalix [4]
arene Ligands Self-Assembled in Water (LnIIl = NdIIJ,
YbII) [Eur. J. Inorg. Chem., 2012 (22) , (2012) , 3541-
3545] Nobuhiko Iki, Shouichi Hiro-oka, Mami Nakamura,
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Teppei Tanaka, Hitoshi Hoshino

@Highly Efficient Near-Infrared-Emitting Lanthanide (III)
Complexes Formed by Heterogeneous Self-Assembly of
Agl, Lnlll, and Thiacalix [4] arene-p-tetrasulfonate in
Aqueous Solution (LnIII = NdIII, YbIII) [Inorg. Chem.,
51(3) , (2012) , 1648-1656] Nobuhiko Iki, Shouichi Hiro-
oka, Teppei Tanaka, Chizuko Kabuto, and Hitoshi
Hoshino

@Development of a Near Infrared Fluorescence Labeling
Reagent : Synthesis of Indole-Functionalized Indocyanine
Green Derivatives [Synlett, 2012 (2) , (2012) , 306-310]
Takayuki Doi, Koya Oikawa, Jun Suzuki, Masahito
Yoshida, and Nobuhiko Iki
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@Interdigitated array of Pt electrodes for electrical
stimulation and engineering of aligned muscle tissue.
[Lab Chip, 12, (2012) , 3491-3503] Samad Ahadian,
Javier Ramon-Azcon, Serge Ostrovidov, Gulden Camci-
Unal, Vahid Hosseini, Hirokazu Kaji, Kosuke Ino, Hitoshi
Shiku, Ali Khademhosseini, Tomokazu Matsue

@1SI-based Amperometric Sensor for Bio-imaging and
Multi-point Biosensing. [Lab Chip, 12, (2012) , 3481-
3490] Kumi Y. Inoue, Masahki Matsudaira, Reyushi
Kubo, Masanori Nakano, Shinya Yoshida, Sakae
Matsuzaki, Atsushi Suda, Ryota Kunikata, Tatsuo
Kimura, Ryota Tsurumi, Toshihito Shioya, Kosuke Ino,
Hitoshi Shiku, Shiro Sato, Masayoshi Esashi and
Tomokazu Matsue

@Llectrochemical detection for dynamic analyses of a
redox component in droplets using a local redox cycling-
based electrochemical (LRC-EC) chip device. [Chem.
Commun., 48, (2012) , 8505-8507] Kosuke Ino, Yusuke
Kanno, Taku Nishijo, Takehito Goto, Toshiharu Arali,
Yasufumi Takahashi, Hitoshi Shiku and Tomokazu
Matsue

@A contactless electrical stimulator : Application to
fabricate functional skeletal muscle tissue. [Biomedical
Microdevices, (2012)] Samad Ahadian, Javier Ramén-
Azcon, Serge Ostrovidov, Gulden Camci-Unal, Hirokazu
Kaji, Kosuke Ino, Hitoshi Shiku, Ali Khademhosseini,
Tomokazu Matsue

@®Development of an electrochemical Limulus amebocyte
lysate assay technique for portable and highly sensitive
endotoxin sensor. [Innate Immunity, 18, (2012) , 343-
349] K. Y. Inoue, S. Takahashi, K. Ino, H. Shiku, T.
Matsue

@Gelatin methacrylate as a promising hydrogel to establish
3D microscale organization and proliferation of
dielectrophoretic patterned cells. [Lab Chip, 12, (2012) ,
2059-2969] Javier Ramoén-Azcon, Samad Ahadian, Raquel
Obregon, Gulden Camci-Unal, Serge Ostrovidov, Vahid
Hosseini, Hirokazu Kaji, Kosuke Ino, Hitoshi Shiku, Ali
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Khademhosseini, Tomokazu Matsue

@A Facile Method for Patterned Growth of ZnO
Nanowires Using a Black Ink. [Electronic Materials
Letters, (2012)] Sang Hyun Lee, Hyun Jung Lee, Hitoshi
Shiku, Takafumi Yao, Tomokazu Matsue

@®Local redox cycling-based electrochemical chip device
with deep microwells for evaluation of embryoid bodies.
[Angew. Chem. Int. Ed,, 51 (27) , (2012) , 6648-6652]
Kosuke Ino, Taku Nishijo, Toshiharu Arai, Yusuke
Kanno, Yasufumi Takahashi, Hitoshi Shiku, Tomokazu
Matsue

@ Topographical and Electrochemical Nanoscale Imaging of
Living Cells using Voltage-Switching Mode Scanning
Electrochemical Microscopy. [Proc. Natl. Acad. Sci. USA,
109 (29) , (2012) , 11540-11545] Yasufumi Takahashi,
Andrew 1. Shevchuk, Pavel Novak, Babak Babakinejad,
Julie V. Macpherson, Patrick R. Unwin, Hitoshi Shiku,
Julia Geolick, David Klenerman, and Yuri E. Korchev,
Tomokazu Matsue

@Patterning with particles using three-dimensional
interdigitated array electrodes with negative
dielectrophoresis and its application to simple
immunosensing. [Electrochimica Acta, 85, (2012) , 35-
42] Masashi Yamamoto, Tomoyuki Yasukawa, Masato
Suzuki, Satoshi Kosuge, Hitoshi Shiku, Tomokazu
Matsue, Fumio Mizutani

@®Microfluidic heavy metal immunoassay based on
absorbance measurement. [Biosens. Bioelectron., 33 (1) ,
(2012) , 106-112] Y. Date, S. Terakado, K. Sasaki, A.
Aota, N. Matsumoto, H. Shiku, K. Ino, Y. Watanabe, T.
Matsue, N. Ohmura

@A New Electrochemical Assay Method for Gene
Expression Using HeLa Cells with a Secreted Alkaline
Phosphatase (SEAP) Reporter System. [Biotechnol.
Bioeng., 109 (8) , (2012) , 2163-2167] Mustafa SEN,
Kosuke Ino, Hitoshi Shiku, Tomokazu Matsue

@Microfluidic devices for electrochemical measurement of
photosynthetic activity of cyanobacteria microcystis cells.
[Analytical Sciences, 28, (2012) , 69-72] M. Koide, T.
Yasukawa, Y. Horiguchi, K. Nagamine, H. Shiku, T.
Matsue, T. Itayama

@Improvement of detectable sensitivity for enzyme
reaction by scanning electrochemical microscopy with
distance control system for immunosensing.
[Electrochemistry, 80, (2012) , 30-32] Y. Hirano, T.
Yasukawa, Y. Mase, D. Oyamatsu, H. Shiku, F. Mizutani,
T. Matsue

@Recal-time monitoring biomarker expression of carcinoma
cells by surface plasmon resonance biosensors. [Chemical
Communications, 48 (84) , (2012) , 10389-10391] Chang
Liu, Tingjun Lei, Kosuke Ino, Tomokazu Matsue,
Nongjian Tao, Chen-Zhong Li

@ Accumulation and detection of secreted proteins from
single cells for reporter gene assays using a local redox
cycling-based electrochemical (LRC-EC) chip device. [Lab

on a Chip, 12(21) , (2012) , 4328-4335] Mustafa Sen,
Kosuke Ino, Hitoshi Shiku, Tomokazu Matsue

@®Novel electrochemical methodology for activity
estimation of alkaline phosphatase based on solubility
difference. [Analytical Chemistry, 84 (18) , (2012) ,
7593-7598] Kosuke Ino, Yusuke Kanno, Toshiharu Arai,
Kumi Y. Inoue, Yasufumi Takahashi, Hitoshi Shiku,
Tomokazu Matsue

@A Pt layer/Pt disk electrode configuration to evaluate
respiration and alkaline phosphatase activities of mouse
embryoid bodies. [Talanta, 94, (2012) , 30-35] Raquel
Obregon, Yoshiko Horiguchi, Toshiharu Arai, Shihomi
Abe, Yuanshu Zhou, RyosukeTakahashi, Akiko Hisada,
Kosuke Ino, Hitoshi Shiku, Tomokazu Matsue

@®Negative Dielectrophoretic Particle Positioning in a
Fluidic Flow. [Inteligent Automation and Soft
Computing, 18, (2012) , 201-211] T. Yasukawa, J.
Yamada, H. Shiku, F. Mizutani, T. Matsue
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@Llucidation of the reaction mechanism during the
removal of copper oxide by halogen surfactant at the
surface of copper plate [Applied Surface Science, (2012) ,
in press] Shun Yokoyama, Hideyuki Takahashi, Takashi
Itoh, Kenichi Motomiya, and Kazuyuki Tohji

@CLffective hydrogen generation and resource circulation
based on sulfur cycle system [Proceedingth of
International Workshop on Solar-Chemical Energy Strage
(SoIChES) , (2012) in press] Hideyuki Takahashi,
Takashi Mabuchi, Tsugumi Hayashi, Shun Yokoyama,
Kazuyuki Tohji

@Basic study for the application of Cu supported ZnS and
ZnO photocatalysts for the CO, conversion into alcohol
[Proceedingth of International Workshop on Solar-
Chemical Energy Strage (SolChES) , (2012) , in press]
Yasuharu Kajino, Hideyuki Takahashi, Kazuyuki Tohji

@Basic study for the construction of solar cell using CdS
photocatalysts and Na2S4 electrolyte [Proceedings of
International Workshop on Solar-Chemical Energy Strage
(SolChES) , (2012) , in press] Takashi Mabuchi,
Tsugumi Hayashi, Hideyuki Takahashi, Kazuyuki Tohji

@Lffective and low energy recycling method for solder
paste [Journal of Japan Institute of Electronics
Packaging 15(3) , (2012) , 164-168] Takeshi Tanaka,

Yozo Shimada, Hideyuki Takahashi, Kazuyuki Tohji

@MECHANICAL PRETREATMENT OF LEAD-BASED
ALLOY ANODE FOR ZINC ELECTROWINNING
[Proceedings of TMS annual meeting, (2012) , 251-261]
Taro Aichi, Rie Sato, Makoto Muramatsu, Hideyuki
Takahashi, Kazuyuki Tohji
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@Synthesis of nanosized porous hydroxyapatite granules
in hydrogel by electrophoresis [Colloids and Surfaces B :
Biointerfaces, 97, (2012) , 236-239] Masanobu
Kamitakahara, Kenshiro Kimura, Koji Ioku

@TECHNIQUES FOR PREPARING PURE B
-TRICALCIUM PHOSPHATE GRANULES COMPOSED
OF ROD-SHAPED PARTICLES [Phosphorus Research
Bulletin, 26, (2012), 29-32] Masanobu Kamitakahara,
Ryosuke Fujii, Koji Ioku

@COMPARISON OF ADSORPTION BEHAVIOR OF
BOVINE SERUM ALBUMIN AND OSTEOPONTIN ON
HYDROXYAPATITE AND ALUMINA [Phosphorus
Research Bulletin, 26, (2012), 23-28] Jumpei Hayashi,
Masakazu Kawashita, Toshiki Miyazaki, Masanobu
Kamitakahara, Koji Ioku, Hiroyasu Kanetaka

@®TFormation of octacalcium phosphates with co-
incorporated succinate and suberate ions [Dalton Trans.,
41, (2012), 2732-2737] Taishi Yokoi, Hidetaka Kato, IlI
Yong Kim, Koichi Kikuta, Masanobu Kamitakahara,
Masakazu Kawashita, Chikara Ohtsuki

@Tubular hydroxyapatite formation through a
hydrothermal process from a-tricalcium phosphate with
anatase [J. Mater. Sci., 47, (2012), 4194-4199] Masanobu
Kamitakahara, Hiroko Takahashi, Koji Ioku

@Ilydrothermal synthesis of porous hydroxyapatite
ceramics composed of rod-shaped particles and evaluation
of their fracture behavior [Ceram. Int, 38, (2012), 1649-
1654] Setsuaki Murakami, Katsuya Kato, Yuki Enari,
Masanobu Kamitakahara, Noriaki Watanabe, Koji Ioku

@Preparation of spherical granules of octacalcium
phosphate for medical application [Funct. Mater. Lett., 5,
(2012) , 1260009 (3 pages)] Natsuko Ito, Masanobu
Kamitakahara, Koji Ioku

@ Production of tubular porous hydroxyapatite using
electrophoretic deposition [J. Ceram. Soc. Japan, 120,
(2012) , 569-573] Cem Bulent USTUNDAG, Figen
KAYA, Masanobu KAMITAKAHARA, Cengiz KAYA,
Koji IOKU

@ Stimulation of Osteogenesis in Bone Defects Implanted
with Biodegradable Hydroxyapatite Composed of Rod-
Shaped Particles under Mechanical Unloading [Acta
Histochem. Cytochem, 45, (2012) , 283-292] Tohru Ikeda,
Yoshinori Gonda, Eri Tatsukawa, Yasuaki Shibata,
Masanobu Kamitakahara, Takatoshi Okuda, Ikuho
Yonezawa, Hisashi Kurosawa, Koji Toku
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@®REMOVAL OF ANTIMONATE IONS FROM AQUEOUS
SOLUTION USING COPPER-ALUMINUM LAYERED
DOUBLE HYDROXIDE [Fresenius Environmental
Bulletin, 21, (2012) , 1323-1328] Tomohito Kameda,
Mami Nakamura, Toshiaki Yoshioka

@Preparation of Mg-Al layered double hydroxide
intercalated with Coomassie Brilliant Blue R anion and
its uptake of aromatic compounds from aqueous solutions
[Journal of Environmrntal Science and Health, PartA, 47,
(2012) , 2035-2039] TOMOHITO KAMEDA, SYUNSUKE
SATO, TOSHIAKI YOSHIOKA

@®Removal of brominated flame-retardants from high-
impact polystyrene by extraction in an alkaline organic
medium [Proc. Advances in Civil, Environmental, and
Materials Research (ACEM'12) , (2012) , 460-463]
Guido Grause, Hisatoshi Tanaka, Tomohito Kameda,
Toshiaki Yoshioka, Thallada Bhaskar

@Specific uptake of aromatic compounds from aqueous
solution by montmorillonite modified with
tetraphenylphosphonium [Journal of Physics and
Chemistry of Solids, 73, (2012) , 120-123] Tomohito
Kameda, Shuko Shimamori, Toshiaki Yoshioka

@Removal of antimonate ions from an aqueous solution by
anion exchange with magnesium-aluminum layered
double hydroxide and the formation of a brandholzite-
like structure [Journal of Environmental Science and
Health, Part A, 47, (2012) , 1146-1151] Tomohito
Kameda, Mami Nakamura, Toshiaki Yoshioka

@®Removal of SO2 with a Mg-Al oxide slurry via
reconstruction of a Mg-Al layered double hydroxide
[Chemosphere, 83, (2012) , 250-254] Tomohito Kameda, Aki
Kodama, Yuki Fubasami, Shogo Kumagai, Toshiaki Yoshioka

@Treatment of waste H,SO, with Mg-Al oxide obtained by
calcination of NOs-—-intercalated Mg-Al layered double
hydroxide : Kinetics and equilibrium [Journal of
Environmental Science and Health, Part A 47, (2012) ,711-
7171 TOMOHITO KAMEDA, YUKI FUBASAMI,
TOSHIAKI YOSHIOKA

@Lffect of heating rate on the pyrolysis of high-impact
polystyrene containing brominated flame retardants:
fate of brominated flame retardants [Journal of Material
Cycles and Waste Management, 14, (2012) , 259-265]
Guido Grause, Daiki Karakita, Tomohito Kameda,
Thallada Bhaskar, Toshiaki Yoshioka
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@Lactic acid as a substrate for fermentative hydrogen
production [International Journal of Hydrogen Energy,
37, (2012) , 16967-16973] Guido Grause, Masashige
Igarashi, Tomohito Kameda, Toshiaki Yoshioka

@Thermal decomposition of SO/ -intercalated Mg-Al
layered double hydroxide : Elimination behavior of sulfur
oxides [Journal of Thermal Analysis and Calorimetry,
110, (2012) , 641-646] Tomohito Kameda, Yuki
Fubasami, Toshiaki Yoshioka

@ Thermal decomposition behavior of Cu-Al layered double
hydroxide, and ethylenediaminetetraacetate-intercalated
Cu-Al layered double hydroxide reconstructed from Cu-
Al oxide for uptake of Y* from aqueous solution
[Materials Research Bulletin, 47, (2012) , 4216-4219]
Tomohito Kameda, Kazuaki Hoshi, Toshiaki Yoshioka

@Nomenclature of the hydrotalcite supergroup : natural
layered double hydroxides [Mineralogical Magazine, 76,
(2012) , 1289-1336] S.J. Mills, A.G. Christy, J-M.R. Genin,
T Kameda, F. Colombo

@ Nucleophilic substitution with layered double hydroxides
for upgrading PVC during recycling [2012 International
Symposium on Chemical-Environmental-Biomedical
Technology (isCEBT2012) , Tainan, Taiwan, (2012)] K.
Hashimoto, G. Grause, T. Kameda, T. Yoshioka

@ZLlectrochemical properties of LiFePO, recycled from
conversion treatment sludge [2012 International
Symposium on Chemical-Environmental-Biomedical
Technology (isCEBT2012) , Tainan, Taiwan, (2012)] K.
Sasaki, G. Grause. T. Kameda, T. Yoshioka

@®Recovery of chlorine from waste fluid after
dechlorination treatment of polyvinyl chloride (PVC)
[2012 International Symposium on Chemical-
Environmental-Biomedical Technology (isCEBT2012) |,
Tainan, Taiwan, (2012)] C. Shoji, G. Grause. T. Kameda,
T. Yoshioka

@KINETIC INVESTIGATION OF PYROLYSIS AND
HYDROLYSIS OF POLY (ETHYLENE
TEREPHTHALATE) [19th International Symposium on
Analytical and Applied Pyrolysis, Linz, Austria, (2012)]
Guido Grause, Yuto Morohoshi, Shogo Kumagali,
Tomohito Kameda, Toshiaki Yoshioka
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@ Advances in Environmental Research [NOVA, (2012)]
Tomohito Kameda, Toshiaki Yoshioka

@Precipitation : Prediction, Formation and Environmental
Impact [NOVA, (2012)] Tomohito Kameda, Toshiaki
Yoshioka
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@Dissolution and recovery of cellulose from 1-butyl-3-
methylimidazolium chloride in presence of water
[Carbohydrate Polymers, 92, (2013) , 651-658, Article in
press] Iguchi, M., Aida, T.M., Watanabe, M., Smith, R.L.

@Solid acid mediated hydrolysis of biomass for producing
biofuels [Progress in Energy and Combustion Science,
38,(2012), 672-690] Guo, F., Fang, Z, Xu, C.C, Smith Jr., RL.

@Ilydrogen formation from biomass model compounds and
real biomass by partial oxidation in high temperature
high pressure water [Journal of the Japan Petroleum
Institute 55, (2012) , 219-228] Watanabe, M., Aida, T.M.,
Smith Jr., RL. Inomata, H.

@Hydrolysis of cellulose over functionalized glucose-
derived carbon catalyst in ionic liquid [Bioresource
Technology, 116, (2012) , 355-359] Guo, H., Qi, X., Li, L.,
Smith, R.L.

@The pyrolysis of oil sand bitumen in the presence of
water and toluene [Journal of the Japan Institute of
Energy, 91, (2012) , 303-310] Osato, K., Kato, S-N., Aida,
T.M., Watanabe, M., Smith Jr., R.L. Inomata, H.

@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] [0cSO,] [Journal of Supercritical
Fluids 66,(2012), 49-58] Hiraga, Y., Endo, W., Machida, H.,
Sato, Y., Aida, T.M., Watanabe, M., Smith Jr, R.L.

@®Production of organic acids from alginate in high

temperature water [Journal of Supercritical Fluids 65,

(2012) , 39-44] Aida, T.M., Yamagata, T., Abe, C.,
Kawanami, H.,, Watanabe, M., Smith Jr, R.L.

@Correlation of supercritical CO-onic liquid vapor-liquid
equilibria with the ¢ *-modified Sanchez-Lacombe equation
of state [Asia-Pacific Journal of Chemical Engineering, 7
(SUPPL. 1),(2012), 95-100] Iguchi, M., MacHida, H., Sato,
Y., Smith Jr, RL.

@Synergistic conversion of glucose into 5-hydro
xymethylfurfural in ionic liquid-water mixtures
[Bioresource Technology 109, (2012) , 224-228] Qi, X.,
Watanabe, M., Aida, T.M,, Smith, R.L.

BRME 7Ot AESEF
(EAX]

@®Porous Ceramic/Glass Composite Body by Microwave
Assisted Substitutional Combustion Synthesis and
Sponge Replica Technique [11th Global Congress on
Manufacturing and Management (GCMM2012) , 28-30,
(2012) , 338-345] C.CLee, N.Yoshikawa and S.Taniguchi

@Combustion synthesized porous body of Fe;O,/Al system
by controlled microwave heating and hating behavior of
the products [Supplement of J. of Iron and Steel
Research International., 19(1-2) , (2012) , 673-678] C.C.Lee,
N. Yoshikawa, S. Taniguchi

@Interaction of Microwave Magnetic Field with Materials
[Supplement of J. of Iron and Steel Research
International., 19 (1-2) , (2012) , 683-686] N.Yoshikawa,
T.Kato and S.Taniguchi

@®Recent Researches on Microwave Processing for
Materials and Environmental Technology in Our Group
[Supplement of J. of Iron and Steel Research
International., 19 (1-2) , (2012) , 665-668] N.Yoshikawa,
K.Kawahira, K.Fujino C.C.Lee and S.Taniguchi

@ abrication of porous SiO,RO/SUS composite body for
DPF (diesel particulate filter) and microwave heating
behavior. [Supplement of J. of Iron and Steel Research
International, 19 (1-2) , (2012) , 787-791] C.C.Lee, N.
Yoshikawa, 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
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@®Reduction Disintegration Mechanism of Iron Ore Sinter
under High H, and H,0 Condition at 773 K [The 6th

International Congress on the Science and Technology of
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ironmaking, (2012)] Taichi Murakami, Yousuke Kamiya,
Takeyuki Kodaira and Eiki Kasai

@Structure and pressure drop change in sintering bed
using iron oxide as agglomeration agent [The 6th
International Congress on the Science and Technology of
ironmaking, (2012)] Kazuya Fujino, Taichi Murakami
and Eiki Kasai

@Improvement in Reaction Rate and Decrease in Reaction
Temperature of Iron Ore-Carbon Composite by
Increasing Pressure [Asia Steel, (2012)] Zhou Qi,
Naohiro Tsuda, Taichi Murakami, and Eiki Kasai

@Reaction behavior of iron oxide-biomass char composite
under high pressure [## & 7at 25 (2012) , 862-]
Q.Zhou, ¥ - K—, EVE 4k

@B E ML L 7 BER R R~ DN A A = 2RI A% 8 %
W52 B8 (MR E Tax R, 25 (2012) , 860-] FEEFAI
W, A K—, B S

@B B DM NI AT S REEE M O [MRE T 0t
A, 25, (2012) , 611-614] A4 K —, HEEFFIW, &5 V4 S
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@Lffective Utilization of Geothite Ores for Ore-coal
Composite and Iron Coke [4th International Conference
on Process Development in Iron and Steelmaking
(Scanmet IV) , (2012)] Taichi Murakami, and Eiki Kasai

@Structure change of sintering bed with metallic iron as
agglomeration agent [4th International Conference on
Process Development in Iron and Steelmaking (Scanmet
IV) , (2012)] Kazuya Fujino, Kazuya Kunitomo, Taichi
Murakami and Eiki Kasai

@F abrication of Hydroxyapatite Coatings by the Ball
Impact Process [Surface & Coatings Technology, 206,
(2012) , 3949-3954] Naohito Hayashi, Sunkichi Ueno,
Sergey V. Komarov, Eiki Kasai, and Tatsuya Oki

@Gasification and Reduction Behavior of Iron Ore-Carbon
Composite under High Pressure [ISIJ International, 52
(8) , (2012) , 1777-1783] Zhou Qi, Taichi Murakami, and
Eiki Kasai

@Challenging Projects for Low-Carbon Ironmaking :
Innovative Blast Furnace, Cokemaking and Sintering
Processes [Proc. Asia Steel Conference, 5, (2012)] Eiki
Kasai

@®Reduction Disintegration Behavior of Iron Ore Sinter
under High H, and H,O Conditions [ISI] International,
52, (2012) , 1447-1453] Taichi Murakami, Yousuke
Kamiya, Takeyuki Kodaira and Eiki Kasai

@ Numerical Simulation of the Ball Impact Process [Surface
& Coatings Technology 210, (2012) , 151-155] Naohito
Hayashi, Sergey V. Komarov, Eiki Kasai, Tatsuya Oki
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@Thermodynamic Analysis of Separation of Alloying
Elements in Recycling of End-of-Life Titanium Products
[Separation and Purification Technology, 89 (1) , (2012) ,
135-141 ] X. Lu, T. Hiraki, K. Nakajima, O. Takeda, K.
Matsubae, H.-M. Zhu, S. Nakamura and T. Nagasaka

@®Thermodynamic Estimation on Minor Element
Distribution between Immiscible Liquids in Fe-Cu Based
Metal Phase Generated in High Temperature Treatment
of Municipal Solid Wastes [Waste Management, 32 (6) ,
(2012) , 1148-1155] X. Lu, K. Nakajima, H. Sakanakura, K.
Mastubae, H. Bai and T. Nagasaka

@®Quality- and dilution losses in the recycling of ferrous
materials from end-of-life passenger cars: input-output
analysis under explicit consideration of scrap quality
[Environmental Science & Technology, (2012)] Shinichiro
Nakamura, Yasushi Kondo, Kazuyo Matsubae, Kenichi
Nakajima, Tasaki Tomohiro and Tetsuya Nagasaka

@The anatomy of capital stock : input-output material flow
analysis (MFA) of the material composition of physical
stocks and its evolution over time [Revue de Metallurgie,
(2012)] Kondo, Y., Nakajima, K., Matsubae, K. and
Nakamura, S

@®Substance Flow Analysis of Steel Alloying Elements
Focusing on the End of Life Vehicle Recycling
[Proceedings of the 10th International Conference on
EcoBalance, (2012)] Y. lizuka, T. Hiraki, K. Matsubae, T.
Miki, T. Nagasaka

@Material Flow Analysis of Aluminum Focusing on its
Alloying Elements based on the WIO-MFA Model
[Proceedings of the 10th International Conference on
EcoBalance, (2012)] T. Nakamura, H. Ohno, K. Matsubae,
T. Hiraki, K. Nakajima

@International material flow analysis on phosphorus
related with agricultural product consumption
[Proceedings of the 10th International Conference on
EcoBalance, (2012)] T. Morimura, K. Matsubae, K.
Nakajina, R. Inaba, K. Nansai, T. Nagasaka

@Substance Flow Analysis on Agricultural Nutrient for
Food Production [Proceedings of the 10th International
Conference on EcoBalance, (2012)] M. Mizoguchi, K.
Matsubae, K. Nakajima, K. Nansai, T. Nagasaka

@Development of End of Life Vehicle Recycling System
for the Efficient Use of Steel Alloying Elements
[Proceedings of the 10th International Conference on
EcoBalance, (2012)] H. Ohno, K. Matsubae, K. Nakajima,
S. Nakamura, T. Nagasaka

@Development of Integrated Phosphorus Cycle Input
Output Model and Its Applications [Proceedings of the
10th International Conference on EcoBalance, (2012)] K.

Matsubae, K. Nakajima, K. Nansai, T. Nagasaka
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@Stability, hardening and porpsity evolution during
hydrothermal solidification of sepiorite clay [Applied
Clay Science, (69) , (2012) , 30-36] Lei Zhou, Zhenzi
Jing, Yi Zhang, Ke Wu and Emile Hideki Ishida

@®New trend of Technologies and Lifestyle learning from
Nature, Nature Technology [ISABMEC, (2012) , 89-93]
Emile H. Ishida and Hirotaka Maeda

@Preparation of porous wollastonaite microspheres [].
Material Science, 493 (494) , (2012) , 791-794] H. Maeda,
T. Okuyama, E.H. Ishida, T. Kasuga

@Iydrothermal preparation of tobermorite incorporating
phosphate species [Material Letters, 68, (2012) , 382-
384] Hirotaka Maeda, Emile H. Ishida, Toshihiro Kasuga

@Preparation of porous poly/tobermorite composite
membaranes via electrospinning and heat treatment
[Journal of Materials Science, 47 (2) , (2012) , 643-648]
T.Okuyama, H.Maeda, E.H. Ishida

@®Iydrothermal synthesis of Tobermorite doped with
phosphorus species for removing heavy metal ions
[Journal of Australian Ceramic Society, 48 (1) , (2012) ,
8-11] H. Maeda, Y. Ogawa, EH. Ishida, T. Kasga
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@New life style learned from Nature [Tohoku Univ. of Art and
Design Wisdom of Design, (5),(2012), 83-93] Emile H. Ishida
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@Llectrochemical stability of topmost surface of Pt-
enriched Ni/Pt (111) prepared by molecular beam
epitaxy [ECS transactions, 50, (2012)] N. Todoroki, Y.
Iijima, R. Takahashi, Y. Yamada, K. Matsumoto, T.
Hayashi, and T. Wadayama

@Oxygen reduction reaction activities of Pt/Au (111)
surfaces prepared by molecular beam epitaxy [Journal
of Electroanalytical Chemistry, 685, (2012) , 79-85] Yuki
Iijima, Yu Takahashi, Ken-ichi Matsumoto, Takehiro
Hayashi, Naoto Todoroki, Toshimasa Wadayama

RIEESMHBIREZE DT
(5]

@Nitrogen physisorption and site blocking on single-walled
carbon nanotubes [Surface Science, 606, (2012) , 293-
296] S. -K. Lee, S. Iwata, S. Ogura, Y. Sato, K. Tohji, K.
Fukutani

@Influence of the structure of the nanotube on the
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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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@CLlectro-optical analysis in determining the field emission
characteristics of carbon nanofibers on acute tip
substrate [Diamond & Related Materials, 29, (2012) ,
23-28] N. Shimoi, Y. Tanaka

@Improvement in Si active material particle performance
for lithium-ion batteries by surface modification of an
inductivity coupled plasma-chemical vapor deposition
[Electr, (2012) , 227-232] N. Shimoi, Y. Tanaka

@Performance of solar-desiccant cooling system with
Silica-Gel (SiO,) and Titanium Dioxide (TiO,) wheel
applied in East Asian climates [Solar Energy, 86,
(2012), 1261-1279] N. Enteria, H. Yoshino, R. Takaki, Y.
Tanaka, etal.

@Controlling the electrical properties of ZnO films by
forming zinc and oxide bridges by a plasma and electron-
assisted process [AIP ADVANCES, 2(2) , (2012)] N.
Shimoi, T. Harada, T. Tanaka, Y. Tanaka

@Stakeholder engagement in developing a sustainable
biomass policy for Japan [International Journal of
Environment and Sustainability,1 (4) , 1-17, (2012)]
Michael Norton, Takanobu Aikawa

@Cross-cultural experiences in teaching and research in
Japan- 6 years at Shinshu University's Innovation
Management Institute [Innovation Management, (7) ,
24-36, (2012) ] Michael Norton

@Lffect of temperature on continuous hydrogen
productionof cellulose [International Journal of Hydrogen
Energy, 37 (2012) , 15465-15472] Samir Gadow, Yu-You
Li, Yuyu Liu

@ LM S ATy ) — VRILETEBEKD UASB L
B[ RARFERTCHE G (BB | Voles, No7, (2012) |, II
_401- Il _ 408] #A55, Fifgwz, 2175, FEK

@Performance of double-layer biofilter packed with coal fly
ash ceramic granules in treating highly polluted river
water [Bioresource Technology, 120 (2012) , 212-217]
Zhaogian Jing, Yu-You Li, Shiwei Cao, Yuyu Liu, Xin
Huang

@Calculation for Precise Determination of Adsorption
Equilibrium Isotherms of Pollutants on Soil and Bio-
sorbents [Advanced Materials Research., 560-561, (2012),
20-23] Yuyu Liu, Jinli Qiao

@Lffect of heat-treatment on the activity of nickel
phthalocyanine catalysts for oxygen reduction reaction in
acid and alkaline electrolytes [Advanced Materials
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Research, 535-537, (2012) , 2104-2107] Lei Dingl, Li Xu,
Lingling Liu, Jinli Qiao, Yuyu Liu,

@ZLlectrochemical reduction of oxygen on nano-structured
M (M = Fe, Co, Ce, W) Py/C in alkaline electrolyte [ECS
Transactions, 45(2) , (2012) , 111-117] Jinli Qiao, Lei
Ding,1 Li Xu, Xianfeng Dai, Yuyu Liu.

@®High durable poly (vinyl alcohol) /Quaterized
hydroxyethylcellulose ethoxylate anion exchange
membranes for direct methanol alkaline fuel cells
[Journal of Power Sources 227, (2013) , 291-299] Tianchi
Zhou, Jing Zhang, Jinli Qiao, Lingling Liu, Gaopeng Jiang,
Jian Zhang, Yuyu Liu
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@®Business and Sustainability- Duty or Opportunity
[Routledge, (2012)] Michael Norton
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[JPCA NEWS, No.529, (2012) , 20-24] Y. Tanaka, N.
Shimoi, K. Tohji

@7 HIHE LN HAEWREL AN F —OHEEH (2)
[JPCA NEWS, No.530, (2012) , 21-26] Y. Tanaka, N.
Shimoi, K. Tohji

@LEnvironmentally Friendly Packaging Technology for a
Sustainable Future [Journal of Japan Institute of
Electrics Packaging, 15 (1) , (2012) , 29-33] Y. Tanaka, Y.
Yoneda, S. Saito, etal.
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K, HPE0

@®Biomass energy for a sustainable future: a new
challenge at Tohoku University [Environmental
Engineering Research Forum 49® (2012)] Gadow S. I,
Yu-You Li, Yasumitsu Tanaka

@Upgrading of methane fermentation of chicken manure
by controlling ammonia inhabitation and thermal
hydrolysis [#%46 8] H AR /KBEBi 2 48 S sk | 1-G-14-1,
(2012) , pp. 167.] 4%AE , MRIL, 2175, FEK
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@Lffect of temperature shock on hydrogen production of
cellulose during the steady state condition [ %546 A H A<
KB B AR & A 4R 3-G-15-1, (2012) | pp. 482.]
SI.GADOW, Hongyu JTANG, Yu-yu LIU, Yu-you LI
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@Ilydrothermal extractive upgrading of bitumen without
coke formation [Fuel, 102, (2012), 379-385]

Javier Vilcaez, Masaru Watanabe, Noriaki Watanabe,
Atsushi Kishita, Tadafumi Adschiri

@®LEnhanced hydrogen production from biomass via the
sulfur redox cycle under hydrothermal conditions [Int. J.
Hydrogen Energy, 37 (2012), 18679-18678]
Putri Setiani, Noriaki Watanabe, Atsushi Kishita and
Noriyoshi Tsuchiya

@Infrared spectroscopic study of water in moseporous
silica under supercritical conditions [Journal of Material
Science, 47, (2012), 7971-7977] Jun Abe, Nobuo Hirano
and Noriyoshi Tsuchiya

@Lxperimental Approach for Decompression Drilling in
High Temperature Geothermal Conditions [Geothermal
Resources Council Transactions, 36, (2012), 561-564]
Noriyoshi Tsuchiya, Keishi Yamamoto, and Nobuo Hirano

@Upgrading of Aperture Model Based on Surface
Geometry of Natural Fracture for Evaluating Channeling
Flow [Geotehrmal Rwsources Council Transactions, 36,
(2012) , 481-486] Takuya Ishibashi, Noriaki Watanabe,
Nobuo Hirano, Atsushi Okamoto, and Noriyoshi Tsuchiya

@GeoFlow: A novel model simulator for prediction of the
3-D channeling flow in a rock fracture network [Water
Resources Research48, (2012) , W07601-] Ishibashi, T., N.
Watanabe, N. Hirano, A. Okamoto, and N. Tsuchiya
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@®Bacterial community dynamics during the

preferential degradation of aromatic hydrocarbons

by a microbial consortium [INTERNATIONAL
BIODETERIORATION & BIODEGRADATION, 74,
(2012), 109-115] Hernando Pactao Bacosa, Koichi
Suto, and Chiro Inoue

@Inhibition effect of aluminum complex on soil bacteria at
neutral pH condition [Proceedings of ISME14, (2012),
210B-] Koichi SUTO, Yasuyuki NAMIOKA, Chihiro
INOUE, Shinichi MIURA, and Masato YAMAGUCHI
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@Numerical analysis of electron emission site distribution
of carbon nanofibers for field emission properties.
[Applied Materials & Interfaces, (2012)] Norihiro
Shimoi, Shun-ichiro Tanaka

@CLlectro-optical analysis in determining the field emission
characteristics of carbon nanofibers on an acute tip
substrate. [Diamond & Related Materials, 29, (2012), 23-
28] Norihiro Shimoi, Yasumitsu Tanaka

@Improvement in Si active material particle performance
for lithium-ion batteries by surface modification of an
inductivity coupled plasma-chemical vapor deposition.
[Electrochimica Acta, 80, (2012), 227-232] Norihiro
Shimoi, Yasumitsu Tanaka

@Controlling the electrical properties of ZnO films by
forming zinc and oxide bridges by a plasma and electron-
assisted process. [AIP Advances, 2, (2012), 022167-]
Norihiro Shimoi, Takamitsu Harada, Yasumitsu Tanaka,
Shun-ichiro Tanaka
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@Observed and simulated time evolution of HCl, CIONO,,
and HF total column abundances [Atmos. Chem. Phys,,
12, (2012) , 3527-3557] Kohlhepp, R., R. Ruhnke, M. P.
Chipperfield, M. De Maziére, 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, I. Kaiser, Y. Kasai, O. Kirner, W.
Kouker, R. Lindenmaier, E. Mahieu, R. L. Mittermeier, B.
Monge-Sanz, I. Morino, I. Murata, H. Nakajima, M. Palm,
C. Paton-Walsh, U. Raffalski, Th. Reddmann, M.
Rettinger, C. P. Rinsland, E. Rozanov, M. Schneider, C.
Senten, B. -M. Sinnhuber, D. Smale, K. Strong, R.
Sussmann, J. R. Taylor, G. Vanhaelewyn, T. Warneke, C.
Whaley, M. Wiehle, and S. W. Wood

@ Aircraft observation of the seasonal variation in the
transport of CO, in the upper atmosphere [J. Geophys.
Res., 117, (2012)] Sawa, Y., T. Machida, and H. Matsueda

@ Annual variation of CH, emissions from the middle taiga
in West Siberian Lowland (2005-2009) : a case of high
CH, flux and precipitation rate in the summer of 2007
[Tellus B, 64,(2012) ] Sasakawa, M., A. Ito, T. Machida, N.
Tsuda, Y. Niwa, D. Davydov, A. Fofonov and M. Arshinov

@Contributions of natural and anthropogenic sources to
atmospheric methane variations over Western Siberia

estimated from its carbon and hydrogen isotopes [Global
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Biogeochem. Cycles, 26, (2012)] Umezawa, T., T.
Machida, S. Aoki, and T. Nakazawa

@ Aircraft measurements of carbon dioxide and methane
for the calibration of ground-based high-resolution
Fourier Transform Spectrometers and a comparison to
GOSAT data measured over Tsukuba and Moshiri
[Atmos. Meas. Tech, 5, (2012) , 2003-2012] Tanaka, T.,
Miyamoto, Y., Morino, I., Machida, T., Nagahama, T,
Sawa, Y., Matsueda, H., Wunch, D., Kawakami, S., and
Uchino, O.

@Comparisons between XCH, from GOSAT shortwave and
thermal infrared spectra and aircraft CH, measurements
over Guam [SOLA, 8, (2012) , 145-149] Saitoh, N., M.
Touno, S. Hayashida, R. Imasu, K. Shiomi, T. Yokota, Y.
Yoshida, T. Machida, H. Matsueda, and Y. Sawa

@Imposing strong constraints on tropical terrestrial CO,
fluxes using passenger aircraft based measurements [J/.
Geophys. Res., 117, (2012) , D11303] Niwa, Y., T.
Machida, Y. Sawa, H. Matsueda, T.J. Schuck, C.A.M.
Brenninkmeijer, R. Imasu, and M. Satoh

@Carbon and hydrogen isotopic ratios of atmospheric
methane in the upper troposphere over the Western
Pacific [Atmos. Chem. Phys., 12, (2012) , 8095-8113]
Umezawa, T., Machida, T., Ishijima, K., Matsueda, H.,
Sawa, Y., Patra, P. K., Aoki, S, and Nakazawa, T.

@Distribution of methane in the tropical upper troposphere
measured by CARIBIC and CONTRAIL aircraft [J.
Geophys. Res., 117, (2012) , D19304] Schuck, T. J., K.
Ishijima, P. K. Patra, A. K. Baker, T. Machida, H.
Matsueda, Y. Sawa, T. Umezawa, C. A. M. Brenninkmeijer,
and J. Lelieveld

@ Anthropogenic CO, flux constraints in the Tokyo Bay
Area from Lagrangian diffusive backward trajectories
and high resolution in situ measurements [Atmos. Chem.
Phys. Discuss., 12, (2012) , 10623-10649] Pisso, L, Patra, P,
Takigawa, M., Machida, T., Matsueda, H., and Sawa, Y.

@The 2007-2011 evolution of tropical methane in the mid-
troposphere as seen from space by MetOp-A/IASI
[Atmos. Chem. Phys. Discuss., 12, (2012), 23731-23757]
Crevoisier, C., Nobileau, D., Armante, R., Crépeau, L.,
Machida, T., Sawa, Y., Matsueda, H., Schuck, T., Thonat,
T., Pernin, J., Scott, N. A., and Chédin, A.

@Carbon flux estimation for Siberia by inverse modeling
constrained by aircraft and tower CO, measurements [/.
Geophys, Res., (2012) , in press] Saeki, T., S. Maksyutov,
M. Sasakawa, T. Machida, M. Arshinov, P. Tans, T.
Conway, M. Saito, V. Valsala, T. Oda, R. Andres, D. Belikov

@Relative contribution of transport/surface flux to the
seasonal vertical synoptic CO, variability in the
troposphere over Narita, [ Tellus B, 64, (2012), 19138]
Shirai, T., T. Machida, H. Matsueda, Y. Sawa, Y. Niwa, S.
Maksyutov, and K. Higuchi
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@Characterization of Seawater extractive organic matter
from bark compost by TMAH-py-GC/MS [JOURNAL
OF ANALYTICAL AND APPLIED PYROLYSIS, 99,
(2013) , 9-15] Hisanori Iwai, Masami Fukushima, Mitsuo
Yamamoto, Takeshi Komai, Yoshishige Kawabe

@Structural Features and Fe (II) -Binding Capacities of
Humic Acids from Reservoir Sediments [JOURNAL OF
CHEMICAL ENGINEERING OF JAPAN, 45-6, (2012),
452-458] Masami Fukushima, Naotaka Fujisawa, Ken
Furubayashi, Hisanori Iwai, Keishi Otsuka, Mitsuo
Yamamoto, Takeshi Komai, Yoshishige Kawabe,
Shigekazu Horiya

@Characteristcs of Hydraulic Permeability and Pore-size
Distribution of Methane Hydrate-Bearing Sediment
Using Proton Nuclear Magnetic Resonance
[International Journal of Offshore and Polar Engineering,
22-4, (2012), 306-313] Hideki Ninagawa, Kosuke Egawa,
Yasuhide Sakamoto, Takeshi Komai, Norio Tenma, Hideo
Narita

@Lstimating the viability of Chlorella exposed to oxidative
stresses based around photocatalysis., Int. Biodeterior.
Biodegrad. [Int. Biodeterior. Biodegrad., (in press),
(2012) ] Imase M., Ohko Y., Takeuchi M., Hanada S.
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@®Microfluidic Heavy Metal Immunoassay Based on
Absorbance Measurement. [Biosensors and
Bioelectronics, 33 (1) , (2012) , 106-112] Y. Date, S.
Terakado, K. Sasaki, A. Aota, N. Matsumoto, H. Shiku, K.
Ino, Y. Watanabe, T. Matsue and N. Ohmura.

@Bioclectrochemical regulation accelerates facultatively
syntrophic proteolysis. [Journal of Bioscience and
Bioengineering, 114 (1),(2012), 59-63] D. Sasaki, K. Sasaki,
M. Morita, S. Hirano, N. Matsumoto and Naoya Ohmura.

@Construction of hydrogen fermentation from garbage
slurry using the membrane free bioelectrochemical
system. [Journal of Bioscience and Bioengineering, 114
(1) , (2012) , 64-69] K. Sasaki, M. Morita, N. Matsumoto,
D. Sasaki, S. Hirano, N. Ohmura and Y. Igarashi.

@Single-chamber bioelectrochemical hydrogen fermentation
from garbage slurry. [Biochemical Engineering Journal,
68, (2012) , 104-108] K. Sasaki, M. Morita, D. Sasaki, N.
Matsumoto, N. Ohmura, and Y. Igarashi.
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