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Prefatory note

The Graduate School of Environmental Studies was established in 2003 as an independent graduate school
of Tohoku University. Researchers have been gathered for this school from the fields of engineering, sciences,
and the humanities to perform research and education in relation to the environment. Throughout this period,
as a result of this course, new measures have been developed for both research and teaching, which have
improved the understanding and activity of educators. Our many engineering educators have fostered the
viewpoint of focusing on social durability over the advancement of industry, and educators in the humanities
have deepened their understanding of the various scientific technologies and their potential.

These changes have also been deeply reflected in the teaching of environmental studies, with borders
crossed and perspective added to general courses, as well as the development of debate, international programs
with compulsory overseas training, and adult education programs in strategic environmental management. In
2008, the country's first Overseas Endowment Division was established in the Bandung Institute of Technology
in Indonesia, and overseas courses have commenced at this site.

For the general community, environmental forums, technical seminars, information disclosure and open
seminars have been held in various areas on a continuing basis. Also, a Center for Environmental Education and
Research has been established, to strengthen contributions to regional areas.

In terms of research, in addition to continuing research focusing on the circulation of energy and resources,
new research has also begun into the creation of energy in everyday life. This research is being combined with
the construction of a new building, which has been hoped for since the start of this school, and this will be
completed next year in the form of ‘Eco-house’ .

Next year, our applications for GCOE, special coordinating funds (environmental leadership training
program), and other budgetary requests will be moderated, which will affect measures that will form the basis
for future courses, and this is a challenge that we will have to deal with throughout this graduate program. We
hope for your continued support in the future.

RALXFAFR RIERIFEMRRE

Dean, Graduate School of Environmental Studies, Tohoku University
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Professor Shoji TANIGUCHI
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EIRIE - IRIGHIR R Urban Environment and Environmental Geography

IRISEIRESHEF Environment and Energy System Dynamics

BRESEIRILF—IATL

KRIRICEITT

BE )IH Z=th

Professor

Toward the development of energy system with low environmental load  Tatsuya kawada

Our research group is carrying out basic researches relating to environmentally friendly energy-
conversion systems, such as Solid Oxide Fuel Cells (SOFC), hydrogen separation systems and so on. In
particular, we aim to clarify physical/chemical behaviors of materials used in above-mentioned systems un-
der working conditions and to contribute to optimal design of the systems, on the basis of thermodynamics,
solid-state chemistry and electrochemistry. Researches are carried out in active collaborations with other
groups inside/outside the university. From this year, a new project for improving durability and reliability of

SOFC has been started on consignment from NEDO.

Figure 1. Schematic illustration of the NEDO project on “development
of system and elemental technology on solid oxide fuel cells/ basic
research for improvement of durability and reliability/ understanding of
degradation mechanism by mechanical analysis and establishment of
accelerated test method” .

RS EHOME

LIFRAEFIE, REBERO/NIVHFLOLWIRILF-IR
TLENEETZ7-DICDERFME LT, ERBR st
Eith (SOFC), 7Or BEMXKREBEEFIALL
KEHELEER) LS, ZhSOERMEICAET -2
RET->TWD, SEENSIE, NEDO (Frzx/b¥—-
EERMHEEREME) 0DZFTE2Z (I T SOFCHOMAME
RED=HDOMEICEFL, FROBRBOMARIIV—TE
DHEBMREEEL TN D, E5IC, ThEDIIFTLALIC
BushatRlio, EREREBICE TR - {LZ2HNES)
(CDWT, #A%, BRtE, SSItFEERET 5
MICE->TEELNICTBIET, RBELME - TIN1 XX
EHIBETAZE2BIEL TV 3, KEOITEMER, S
MERFZMEARPEERMREMERDOM, REKE,
RRIEAZ, SEEXHEMRt 22—, XE- 7Y
ChUKRZF, Jvr— - AZROKFELE, BRSDOHE
TV =T EDIEBRY D DHRGERY A KRR - X FmEREL,
ZhSDMREDEEZR >TV S,
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Aavzxl—2a i A7 LELTHFEN TV S, ERN
TI32007FE A SREER /& E FFFFSOFCD X FE
MRENERIESNM, HTRXE2-ELEDEEREVITL
DRAFEHEATEY, HEVFROREE L EBEICET 7
MEPERIEL TN D, BIAERAEFTIE, NEDORFEER
iR, FA—HPHREEEEDOKRMRE %@L, SOFC
DRFEEXADEBRRMOMEET TS,
(a) SOFCOfE#EM - MR L : BB 4 DT
SOFCId, ERDEIFMREICHEVWTHFEICEVIRTLA
REMENERSINDLE, TRNF-FEBRTNIREL
THOEWEBERRNERTHI LN/ HREN, SHEOEAL
ICETE, EREE MAMOREVREERBEELS
EEZS5NT D, SOFCHBALICIIk 2 LBREN & B,
LMREG, BB EEZHIHEICERL, TORE
BB IR LFN, ERILFIIIGH SEATEZEER
ELTWB, REENSIE, NEDOLY) [ERFERLMAZ M
HEMI AT LERRIMARERER WA - E5EMER L
(B B EBMTE | (TR B RAMEERALK T IV —T DI
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REELH L TSOFCORIERIEDRBICHESHIICER)
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HIERRETNEFRE T SAFEFEDOIICRAROEERRIC
BT EEBIC, BIDEDDFEEERT —2DEAE
EED, TDME, EWMAILHIEEBTILFFEE DR

HEHIR
i a5

Associate Professor

Koji Amezawa

Figure 2. Evaluation of electronic structures in the vicinity
of the hetero-interface between lanthanum cobalt oxides by
using micro x-ray absorption spectroscopy.

Figure 3. Hydrogen permeation proper-
ties across the mixed proton-electron
conductor based on CePO4
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HiFShaMEIcH s, 7O LEFERIZETEZTOMN
—EFREEERIL, REDHEDER THIPIREEIEIC
HA, RETREMICENKREBEE LTORIEEMEE L
TV, LLEND, KFREEUCHETHEFTETUICS T,
TAN—ETFRACEMERNTMANIEETH o/, LR
BT, /AR VBIEERAEL, LB OMEE
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Figure 4. High-temperature
depth-resolved in-situ XAFS

equipments for investigating
nano-ionics phenomena.
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EIRIE - IRIGHIR R Urban Environment and Environmental Geography

BISIEZL 95 (BA,/ ABRIEMIES) Physcal and Human Environmental Geography

BFHREDS

AB - RIGEROEERZHEY

BiE RH A

Professor

Geographical Analyses on Human-Environment Relations  Kiyotaka Sakaida

The continuous meteorological observations by Professor Sakaida (Physical Environmental Geogra-
phy) of wind and vertical distribution of air temperature at the Miyagi Prefectural headquarters from April
to July identified the cooling effect of sea breeze that evolved from the top of the building downwards. His
research on desertification in Inner Mongolia investigated the occurring meteorological conditions of sand
storm by an automated photographing method at a fixed observation site. He held the China-Japan sympo-
sium on desertification in Inner Mongolia in Huhehot 2-3 March 2008. The ongoing fieldwork by Associ-
ate Professor Ueda (Human-Environmental Geography) on peasant livelihood security and strategies, and
on their areal differentiation and regional system focused on the changing land cover/use, forest resource
use, and coping strategies of forest resource users with droughts and other impacts in Central Kenya. He
also extended his existing research on rural socio-economic transformation in Northeastern Tanzania to
participatory forest management ( joint forest management and community-based forest management) and
related local institutions. Assistant Professor Sekine (Human-Environmental Geography) continued to ex-
amine agrarian changes and desertification in Inner Mongolia in connection with land use change, illumi-
nating the impact of non agro-pastoral activities and local government policies on rural livelihoods, as well
as the significance of dairy industry in the regional economy. He also looked into issues on the Tohoku
University Digital Archive of "the Gaihozu Maps" as environmental records of the past, disseminating
their significance to the public at "Gaihozu Maps exhibition".

1. BAREMESZSBEOERE. (IEOE—RPAS5VRE
ARGOWEL. JvIEDOTURIARICIESE U,
De— P15 RICRIZTERDSE
COFRBICL DB ERBLME(C) D2FE (FRIEF) ICH
=V, BIREOHBNEEHEREUL -BTTBITEE.
FRELEREDRENSHhERDER AR EIF4R10H~7H
2HDHREICEIEL12e BN SEFHIEICKB TEEL
(&), BR9EY BRODAREMNEGIDOT—2 & INEL. BEEH
IERHCSURBDET (H3WIIEEITHEHER) K EMDO LA ST
BICRAD > TETT2HEH IR 2SN (Fig. 1), EDICH
33— A ZL RIRMISBRAP BN TH D ESNTLDH
ChEERICEAUA-BARERE L GEEEIN S, MEFORK
REARFIAOHARIEFZSTHRE L. REDOKRISRKES

Fig. 1: Air temperature and wind changes observed at the Miyagi Prefectural headquarters
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BOBAKIRFS L RIOILTRETIFECH D, GHA
FORTEBAMUEBEN B L. Z—/X\—Z2—XTHBN
Ihis,
QRFHEDIREICE T 2 IR tE BRI D

HMIBEARIE B) DME®RER (AR KRIVL) &
AEIRICAFTEBRRIFFEST CRMBLA, RfiEX
N=LHHIATRHE AT, ARGRIEKE. ARGEERF.
SRB. EREERGEOHRE - KERELET0RD S
L. 2BEICh=18fEDRF L EI TTHNL (Fig. 2),
FIARFED S IFANFRH OB LAR L MR T D/ A8
MR B)rEAESh, 6RICIRMATEERL-, RIICEEE
UIEEER DA TIZEB4A~ SADHMEDEE LR REBAER
»5. WEBEORRFMUEESHICLE, ZOFERIZ108
ICHAHIEF SMERS (BBRE) TRERLU,
BT rTBICHIIBRBERERDEHELDAZE

BAEMIRBES DR AFERREEDRIEFEEICHI).
KE2RICRREARFCHRMBRBESVRABESA, B+ TD2
DORBTERL TEESICLITEBEREOEEHZEIL
(Fig. 3) DEREFTE 7=,

HEEMEL TR, [RFERIEZEOEERE10AIC
EECHEL.,

2. A\BRIEthEZ2EHO LA,
O [r=7HhREICS T BEERHRDESTHEE C 8
YATLICETRIREMIEFRMRE | (BRE&MAR (B),

#RE EH T
A iate Profi Eﬂiﬂ
Gen Ueda B3R R

Assistant Professor

Ryohei Sekine

Fig. 2: China-Japan symposium on desertification in Inner Mongolia in Huhehot

Fig. 3: Lapse rate change of air temperature observed in West Java

RARE) D—IRELT, AI71FETHRMREXILEX
B TOHRMBERS S URKIEEIDEEE S5 (Fig.
4), BAREREBHREXPALICEELEREZRE LS
FTWBEEEASHICL, TEAThEELCGEBINE
ZEEED. SMBERMEEDSH ) AIZDUVTGen Ueda,
Smallholders' Forest Use and Coppice Regeneration
in Central Kenya. The XVIth International Conference
of the Society for Human Ecology,Integrative Thinking
for Complex Futures: Creating Resilience in Human-
Nature Systems, September 10-13, 2008, Bellingham,
Washington, U.S. AICEWTEHRE L1,

T/, QYT T, ALEBOAV LR ERE LT
HIMREXRICBHZET 2/ B RICH D HMERF A (Fig.
5) EBMABFINERDOERERE LR, BREHOESL
2REICHASN DM SR FNREBEEERERORZEICD
WCEIREZ RO (BBEME (A) REs7 7 ARFICSE
PRBHERCEXEFMICEHTIHSBBENME, AR
HE),

32007FELVFHALETRT 7 HARBEERTEICH T
BHIRBIFER AT LEBADTELI] (BFHFMR, HRR
RE) T, R-BmB77UHCEH2SNEEREREE
ICDWTDHEFBERZLTITHA D= DA EEE
M7z @DFZDRRET I TRBEMER [ 77 VHEFRICSE
I ERBBETRAER | MRSZEBELTARTSIELED
2, =7 - B Y ZT7ICHB IS MBERMEROLE ST
EfTo7

3. BRI T OMRFREICOVTEITUL,

2002FE LML TV IFEARTHEAXICH T2
- MEEOERICEATIMETIE. ODBREMEICH IS
HEDREFROZE(LTOE X, QAR EPHICEM
ICER LA -BREEDMIBERE. QIBRM DS
BRRIECAESHHSHAS. ExhI2BREEELZOME

Fig. 4: Firewood Collection in Fig. 5: Lumbering at home
the South Laikipia Forest Reserve, Kenya in Songoro Village, Tanzania

BMEEIZDVWTEN EED, 2008 FE3BICAREH BAXMNEF
EETICCREIN I AREERRIES JUEHRAIREL B
EFRAIRIIL|ETHE L,

SOICARFECOFEY BHRBEICIRIRE o 7= h (BB
72(B): FEIRNFHICH 2L MEADH(ETO R ERRE
ICEBREFRAHBREOESR, MENEE). B THEIAD
EYEAMEIRELLZELS, RMAEIF20095F2 ~ 3
BICIEEAL . ZEMRIEEICEE L,

2007EENSDOMERBETH S [HER |OF T 2ILT—
B4 THEE (Fig. 6) ICDWVWTIE, CThETHEERREIE
ABRESIUOHEBEARICOWTEE LR ELTARLE, &
7= HEEmME L TE L IER AR L [ B E2008in
& ] EEhimE [ R AFHNTHE | 2 EEZL (10R
25 ~26H). BEDHRRBOER L TEEL[FHIX |
E—MmRAVICGKEARMTEIEN TE,

Fig. 6: Tohoku University Digital Archive of "the Gaihozu Maps"
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ETHIRIE - IRISHHIE SRR Urban Environment and Environmental Geography

I ISR 9 BF Water shed Environmental Studies

KEREIRITZICRAT DR

Researches on Water resources and environments

2R EE B

Associate Professor
So Kazama

We are studying the following subjects: evaluation of water resource influences by climate change;
risk analysis of water resources in the tropic monsoon region; river environment assessment; and
fundamental researches on hydrology. Each subject depends on many field surveys, which are carried out
in Zao Mountain for snow measurements, in Cambodia and Thailand for water quality measurements,
and in the Natori River basin for biologic survey. Also numerical model developments contribute to the
quantitative evaluation of water resources. Some successful results brought invitations of domestic and
international seminars in The University of Merbourne and Curtin University of Technology in Australia.
These researches were supported in part by grants from MEXT, MOE and MLIT.
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T, BRIEXTFILEEROICERRAEEHETT
IWOBEET-oTW D, EL3BERIMAZERRE
BI#ABEIaIOTHIL - Xy NI VBEICLS@ehE
BROMFRE [IZSMNML, EkOFEMBEIERICEIZFED
SEMMICINAT, B FERMETMETY, £
HEEZHED S DEEFEITo>TW5,

@ERIAFRZ DI :

ERRANMEESTOS IV FORREELT, S2HEY
BEEFIVOEERT—IVEIHFE THEEMEICDOVWTHE
WET-70 REETIVDINTXA—ZDOEENFMEEBAS H
1L, REENTA—REESEFRELS,

LI EDRRIE, BRADZEMERESICHENT, FE
ERDICRERINS,

HEEAEE BHE

@ [BERAEIC B EERDKKEEDHEICHKIATR | BEEDA
BTUTOEES (KB TERTIIBEFEEEHS
ol DNEALBFRI YL YiHR, 2)HV\a—T
B, 3) mRALEERITZEA. 4)IPCC-IR3S. 5) &
EAN. 6)BEHEKAZFE. 7HIEAFE. 8)ICHARM. 9)
RIC. 10) WEPA, 11)IRiE®&. 12)B/K&. 13)Fit
AR,

QJAPEXDFEZEE/N R IRKZICB W ITo7,

QJICAKEFHE [ #H BB KO —X ] (1A258.
JICASE) ICHWT, 12 AOFMEEIZKERRHIZEICD
WTHEHEETo

@FMH—T1 > IRKZICHNT
[ Multi-objective Hydrological model |DZEE T
IF—%1To7=

K2 RS
)11 &

Post Doctor
Seiki Kawagoe

®FM X JLAF IV > K F (5L T [Hydrological model
applications |OEE TEIF—%1To7,

®@FTT + 1Ny T 1y INPGRA F+—IZHWT [Impacts
onJapan DA > &ZE1—BENBE I,

wE, (toEHkth

OKEREKBIBICEETZ7—7>avTE#FE, AR
V> KFEDONawarathnatd# &b mEISEKFDSutE L
ERBELEES (BA218) 21707,

@Y a2hN)—FMKZF (TZ2I) D/EILERRE
BEEL, [ TZVVDOKERRE]|DHEES (9A29R)
1107

@Hh—7 1> IR KZE (FM) DSarukkalige & i %
BEL ba—v X171 BRBRELT
[ Groundwater use in Human Security |038:E% (12
B19R) &fTo7=,

GELZEELSBLEININ—AY 25—, LTRBE
BICOWTHIEZITo TV 3,

ORBEAMKERILFTE - BICHREZESKIRE - K
BRENBHI—x T IN—TEEELT[RREEHA
DEWEIS | EMELL,

® [HERERE BADFE | —&HOBZME—]
EHMEL/-.

OFBFEIC BRI TR E | ORSRIBE I/
(3A18H),

®@FEF - SIHAEMEICH VT, AEFAZEICDOVWTALL
FiRtt, ESARFEABICOX S M, WIS ERSSEN
RILTRETEE & L TBERMICECRICDOWTER U7

OEAFZRFILTE & I RMEREES /-,

Achievements

Climate Change: Impacts on Japan, NPG Nature
Asia-Pacific.

Technology development Prize, Tohoku Branch of
Japan Society of Civil Engineers.

Water sampling after the earthquake

Interview for water use in Cambodian flood plain

Survey of slope failure in the Northern Thailand caused by downpour
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EFRIRIE - HRIRIE S S8R International and Regional Environment

E R BIRIEIR L9 EF Department of International Environmental Economics

B EIRIT

International Trade and Environment

B KT IEX

Professor
Masao Satake

Our department studies the issues on the relationship between international trade and environment
such as eco-dumping, international trade of recycled products, Environmental Kuznets Curve, transfer of
environmental technology and so on. My recent research is to analyze the effects of exports of recycled
products like plastic bottles on the recycling system. I have been conducting this study with other
researchers under the government sponsorship for three years.

25 - HRAREE

HAERR EFSOEGIRERSS (12A208%#) I
BWIEREBRENDES VYAV « YXFL—PETHR b
WEEHIELT]EBLTHEET o712, RAFERTIEEE
FEBEELY), HER [ERREIOREEETELL-
ro MERATIR., BIBET7AOLT(TOHEBEEEHES
EEELE, BHICHESIBIZIE-RIC—RONR—XT, &
ORI S EREL, GEHRIRIEZO 7147
B - RSN EESR)

BEFEIOV IO

FR19FEED S DIFHDOTABEDHFMZE [ BIRE
BOEBSZEVYATIL - SXFL]TIE, 9F16HICHRS
ZOOXJLIREE UTARTRMEL:,

RRET. REREMEMIALASR) . FHER(EMKX
2). hAE (RRAFE. ¥YAN) DIRTH D, S,
2009FEM2RICEHETINDIMESE. ZLT3RICRE
DERRFECERETITFECH S, COMRREICD
WTIE. RRDBEDLDHBMREEEF-C. SEDME
T35DOHNTH5,
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AR

LIPS ZEBETHRELTCE MR BHBS R
BIRE-GATT20X 20 C HDRBHFDRIB /M I
EAME EHER—R[E5 - ARCREME-ERRE
BRDER—] (2008FEIATFIFT) ICARINE N 7=, fthiCER
RiCHMbH 7D —FIIA-C.INF—& [EERNZ
SORFZIPMBICHIITEN -,

BEEH

BEESELTE, HISRIE - HE VAT LFEI-ZD
fthil, Ea—~> - X2 EEEETOTVIL &
ERIEIK - B X UA L MAMBRIZ Y NRUEBES
70T« 7EBETRTILORBICEAD TV B, 45
RIBE7OCT(7EBEOVSLTRBE LI THEEE
ICHRAh -T2, FBET 254, 2009F1BAIRFETIL.
8% (1445, miHf2. MARE1) BV, WERIZ—HR2. S
A2, BEHATH D, AIHIFIREO22OFEFRETIO
TATDANFET, ZhZhi0BEMA~12BICTa -7
ZI9T4ZAO—RELT, 1AM, ZhFha1EEHhEIIC
HELZ, BEOFEISEREHHE (JICA) DIHMEESE
ERRT—<ELTWAEDHIC, 11BAHICIEAMERR:
BN EHEL TV IIMESEICFE, 70717
DOIRFHER. ZhIHDIZTIAFESINT 2R EE-,

In Kitakyushu Eco-Town

EFRIRIE - HRIRIE S 8RR International and Regional Environment

R7 I 7 REIEERZFR 3 EF Socio-Economic Dynamism of East Asian Countries

FMFEEIRIR  HARE T V77 HBE DR

Development and the Environment:

the Experiences of Japan and Asian Countries

B B R

Professor

Shigeaki Fujisaki

Shigeaki Fujisaki attended the annual conferences of International Association for Impact
Assessment, the Japan Society for Impact Assessment, and Japan Association for Planning and
Administration, and made a presentation at each conference. He started a new research program on
regional development and pollution issues in West Java, Indonesia. He is also a member of Tohoku
University Global COE Project for Ecosystem Management Adapting to Global Change.

FRIEE

1)28" Annual Conference International Association for
Impact Assessment (4-10 May 2008, Perth, Austra-
lia) DConcurrent Session Environmental and Social
Considerations in International Cooperation: The
Japanese WaylZ T*JETRO Guidelines: Incorporating
the CSR concept for its environmental social consid-
erations” LI BHREETT o7

2VRRTEAAL MERETAIKRE (9R12H~ 136, K
BRMIA) ([T [ASEANGEEIDERILERIET A X
MEIEE - REEEDRER | EBTIREET o7

3)HASETHFREIIELE KRS (98208~ 21H.
REAF) (ST [ BRDEAFFHRER) (ODA) @ HED
BhRCH -G RE | CBIIMEET o7

GCOE~DOE1N

EHREPRERD2008EEL S5 X Z—bEE /250N
JVCOE [ IRIEHEANDERERESICA-HEMR ]IS
EfpELNEE LTSN TS, 2008F 3DFE1 A4 R E
jca0%7 4 (10831~ 11A28. JIEXRtEIF—t>
2 ICTCIRAIRERIE  [R7D 7REEORE | % & 55
T30 | EBTBRERT o7 2 [HEBEBEAMBERS
OVZL | DRIBEFER RIS MEE [RIBYRIXS
MR |DIELBEFEELTH) F 2T LDIERET o7,

HREE LR~ OF

DIT7OHRT—IVR - fLUR] 288 (581495) I [ #hER
BRALEN—LR RmE 7O TOH-GRE | EETD
M EERLU

2B BAKRFIFMEMRARFROMR IOtV NETST
HEHA ICSMLTW3, A7 7 NTRELE
#X32009FFICHRESN B FETH D,

3)10A10B~ 1981 > RR I 7IRMAEEERL /=

R # 5B O Wiwiek ArumwayEB&. /N> K> TH
A F DTjandra Setiadi# &%, B+ TMRERBE
Setiawan Wnagsaatmajatit. B RETH L.
Citarum)l[D7EFAR T ERE L 7=,

4)BIHESEE D S DEKFE C[IRIEBEERE BREEBEAND
1ot T T—HEARELARRICAG T EETS
RYLEHE L, RHNIZ2009FE3AHIMD [ AP E
BEROR | FEICHBBDFETH S,

5)ERRHHHAE (JICA) DIRBHAEREEESRTEELT
JCADEHBTZ7OV 17 b, HICAREORIEHMS
FEICETIERICMDoTV D,

6) FEAFIRIRBARARO [ HIRIRIEF | B (838)
ICHELAZR),

7B BARERNE 24— EOFETOVIIM
ST\ 3,

Field survey for the new research program on regional
development and pollution issues in West Java, Indonesia.

The water of the Citarum river is “black”
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Eﬁgiﬁiﬁ'iﬂiﬁiﬁiﬁ?‘-gﬁ@ International and Regional Environment

77 B185H 9 EF The Thoughts of East Asia

HNHPEICHIFDHAEBRA

BiR XE E—

The Civilization and Nature on the Ancient China sy

Yuichi Asano

In Ancient China, many philosophers were afraid that their civilization was in danger of collapse.
Because their civilization was breaking the environment. In this field, we read the Chu bamboo
manuscripts, and study about the relation between civilization to environment.

WREEMAET [P RE] OFMERD

1B12B(ChE - GNOPILABRERBRTHRIER
E{To7z BB GERR)FH[EHR ], 3A28HIC
BEOERABEBRACHARRKE T/, BRI [(F
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BRTHERRET o7/, BB [(GIF) XnEH (8
¥FF) BERBHFEERR |, 9OA1H,»5989H%FTO
M. FELFREE LSV, SEESEMEE - ILRE1EY
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R E— R A AR BB ME—],

=2
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244H.
i 3
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A ENFERER (Z) —LEREMME]. REEK.
2008F9H. PP.3 ~ 45.

LEBH [RAETARIOXERA, [EFRF2] 5
1005, 20085F11A22H. PP.2 ~22.

Z0fth

#HLEOEA, [704 M 2E8]. 704 F2ERRRT.
EiKEE. 2008%F2H. PP. 7~ 10.
FHLTERPORABEORE. [R7V7OHREH
B3t ). BEERR. 2008FE3H. PP. 51 ~ 79.
FEGHKEBSOHER. [ 72 7R LHRARE | 54
5. 20085 3H. PP. 166 ~ 174.
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KEEHERS AT Ls I;K}I/-’-F‘-‘—f?"—%@ Solar and Terrestrial Systems and Energy Sciences

HERYIE - TRILF—F5EF Geomaterial and Energy

HERISDIER EFI A

Geoscience and Technology

B TR &S

Professor

Noriyoshi Tsuchiya

Research activities of our laboratory are aimed to lithosphere and Earth systems for understanding
of environmental changes by integrated approach that geological, geochemical, geophysical based experi-
ments and fieldworks. Our laboratory is conducting development of original apparatus and research tech-
niques for the new exploration and/or resolution of Earth scientific and environmental problems.

The main researches of our laboratory are Water-Rock Interaction, Geochemical characterization of
supercritical geofluid, Fracture network system in the Earth’s crust related geofluid flow, Mass transport
phenomena of heavy metals from lithosphere to soil and river, Georeactors and Hydrothermal reactions
for energy production and material processing (ex. generation of hydrogen and conversion of carbon di-
oxide), and GIS based Geosphere information system for evaluation of soil pollution.
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JLE LTDFNEF IV (Discrete Fracture Network : {E ! &
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AT LEEET - RAEL, ZOFMEEH LTS,

o, PR TCORAEHORMBEEIONISE
ERERICEETIEMRICER L7 —ILRT—0%
Ehel. lREFERLTWSHFBRALEDHTEME L BED
EHEDRERICOVWTEEEZEI B/ &5ICT71—)
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IBRERIES > 2—DRBEIEICDOVWTHE I E R ERETE
HBIhHE-oTW3,

INONERNERETA—ILRT— 7 EMEUTERY
B2 eI, RAEROZBIERFZDOERILICLIEE
ANZZX L. ESICIETEIERFEDOH TR ENDID
BAriifEanhs. £/, ZhoBRKRIC. ERRNRE)
FEAREBRX T —ILRT— Ve BENICBIRT 22 & Tl
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BhZ BIE
T f@X A B

Assistant Professor
Nobuo Hirano

Assistant Professor

Atsushi Okamoto

@@ )8 [CF 1

fig BRI L 747 T 1y 7A2ET—2(GENIUS) fig.2 EKHERARKEHERES
Geosphere Environmental Informatic
Universal System (GENIUS)

fig.3 3 RE K IaL—3> GEOFLOW

Scenery of sample preparing of flow experiment. 3D flow simulation system — GEOFLOW.

fig.4 ZERILIRFED IR BRINZ T MVBIERERD—F]

Example of IR absorption spectrum of CO2 on various materials under high pressure condions.

fig.5 ERATFICTFET DIMARD XGT 14—
XGT elements image of mineral vein in metamorphic rock.

fig.6 TBREREBICH T2 REMEOHET
Quartz deposition by hydrothermal experiment using
flow-through type autoclave.

TAVTIZ— - MEEGHEETIE, MEEF ALK
BRICICE D BRI RFEDERTRICRKES S URIEK
FIEEMDERIC DOV TORRTES R E H LT 3.
[(BNERES - 5]

+ Geothermal Resources Council Annual Meeting,
Reno, NV, USA (10/3-10/9)
+ Goldschmidt Conference, Vancouver, CA (July 2008)
(fART7OY O]
- WEREDFBIZM R (REAFHERZAT)
S MERENEEERRNARRAT (RFHIRIEE

fig.7 RRNABGRRTOY LTI TRE
Water sampling and chemical value measurement in
Okuoku-Hachikuro hot spring (Kosaka-cho, Akita) .

HRYE - BBt 2—F5THR)

- EHELERE (EHE)

« $E T 2EEKMIBLANILDEF/LIZEE T 2552
(AXRILERES)

(#E]

IRIEFHNEE (AtiEE - HSIWAR)

TEERI - B ER FliE

D1 12.M24 2. M1 3 &, 4F4E 4 B 3F4E 327558

REAR—LN—  http://geo.kankyo.tohoku.ac.jp/
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KEGERET:EIZE 9 8F Surface and Subsurface | nstrumentation L abor atory

NIZRS - D EHRSD
IRIVF—RIBEIZ DRI

g #= 308

Professor

Interdisciplinary research for energy environmental studies Hiroaki Niitsuma

The members of this laboratory are carrying out interdisciplinary research on science, technology and
social systems under a concept of E/MY (Energy In My Yard). Major activities in 2008 are, (a) Realization of
social system based on distributed renewable energy system in rural area in Tohoku under support by JST,
(b) Design and experimental tests of geothermal heat supply system under £/47¥ Yumoto Project, (c) Social
experiment on utilization of wood biomass at Kawasaki Town under £///Y Kawasaki Project, (d) Design
of local renewable energy system under £/1/7Y Otari Project. Super-resolution microseisimic monitoring
techniques of hydraulic stimulation have also been studied in this laboratory. Totally 12 papers are published
and 21 presentations (12 invited) are made. There were 9 reports on TV and newspapers in 2008.

JSTZ7OY I [RIEDMUFICIRE Lrcitigi &
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BT — 28T (K1 YGGALDERMAR) /SHBHER - 5
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#L, HBOBERREI R X —OFERIC L2k RIRES
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JNIBSET 2R EIE £ 2 —C DM TAEF B T LDEET
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Concept for the JST project “Distributed Local Energy System for Realization
of Sustainable Society in Rural Areas in Tohoku Region, Japan”

JSTZ7OY 7 FOBE, |IIGETTld, BILOREMEBENHSHMELTD
‘BRI - BRAALSLUHRS T ICEBMBIEII 12T EDX R %,
SR TR ARRS CREEAVREREEII 127 EV X AR
T3, IhOHBRMEXFRBEATEL, ABRETIIILLELTERT S,

Vegetation survey of Satoyama woodland in Kawasaki Town
[E—ILEFHR =T D% | THEEE - FIBL-BILOBF BRI EEENER
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Associate Professor Senior Assistant Professor Assistant Professor
Hiroshi Asanuma  Hirokazu Moriya Maki Ikegami

Collaborated research on landscape in Yumoto District
ERAAEME L 2—RAKIE, L2 RAFENIL TV KRR EEL,
HAMROBIREBS LU ZOEBBIRICE T2 HAREEER L.,

Spatio-temporal analysis of multiplets
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(EREISDEF),

Activities of the students
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IxNF—RESERES - FEEE, AAMBFERITES
/ IGAEFIEREIRSR, it

BB I RIVE — - EERMREEREIBRNES, HEE
PR S HERER S R BIREETER MR R/ R IVES,
GRC International Advisory Committee, HFEfGH 1V
HEHEE  EEERARRAEMREEZEREER (F/)
EAREEEIE), AXMAFSRE  CEERE, t

HE | BB SRE Ao EEERS, WHHFEEFE
SHE,

b D RRA, AR, NGBS COERREE - R, AR
FIRNF—ETa(BERT—V) REZESES,

OHE, FHEDEE . BMREDFAIL, RRMEE,
JNIGHET, 2 FE M, FHRE, Z2—F—F>RTT71—
IR EEREMEET-o>TCWD, F/ HFFUEL1E)
[ REMBFZTORRRRET o7,

@A 724 R & DI B K FHF IR ZTRR, EEFATFE SR
2R, K1 YGGA, LMK, RIRAZE, IUFEEIRE
@E A1, NPOEEMEE: BiHE, 2F &, IUFE,
BN, FERTS T, EEET, JIEET, #&)IE], KR4,
EIMY SHARBEER, e, JIBRIOERE VDT X,
SULEEMZTHENE, £HMX O 127 1 #ERES,

AFROTXERIZS

@/ NFERFEDEE | FiE  FHIXHUE (1@) RAE:
FIXHE(1E) HariRzE(1mE)

O E . %8, #%=: GRC Best Paper Award

ONIEEDIERS [ [FHAE] ERMARA GiE), &
BB ((XB), EBWREB (FH) [FFEMAR]
JOGMEC (i%B)

@BFEEFE 70, XA 10, FE: 1M, it L300

@7 L EHAE, FEE  FERE M, T L ERE2(
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KIEHERETRIZE 9 EF Earth System monitoring and | nstrumentation

ARHPDFY U EMEMT OZEIDIHR

Variations of ozone and related trace species
in the atmosphere Isao Murata

HER W TH

Associate Professor

We participated in the Quadrennial Ozone Symposium 2008 held at Tromso, Norway on July, 2008
and presented our recent results of FTIR measurements and Balloon measurements. First International
Symposium on the Arctic Research was successfully held on 4 - 6 November 2008 at Tokyo in order to
discuss about the drastic change under the global warming. Polar stratospheric clouds observation with

FTIR at Ny-Alesund, Norway was carried out from December 2008 to March 2009.

Fig.1. Quadrennial Ozone Symposium 2008

LHRECTWE. [TO-NIBRIEEE [ 2% —7—K
(2. AV URDEBERHERREA S, MERREDIR
BEEHICREADIATRDOMERD DERIRIREEIT-C
W3, 2008FE L. 4FIC—EREINIEEL /D
CPRYUGLTHERRORER. F10EERIEHRRES >
RIOJLDERME. /IVI1— « Z—HIZA LT BHEE,
KREBRZEOERLGE %77,

SEOEERA V> RI I LI, 2008F6H30H-7
B5RIC/ILYT—OROLVICTIThh, HRZEDA
JUBROMRENI0ZIEZ ) ERCERET -
(Fig. 1)o TH. MEFLLERBRIERINTE
BBICE-TWD, AV FR—ILEEICEELRFEE#RL
TWBCIOZI v —DIALZRICTEFUC IR Y b EY TS
tyiaiX, JAOVBREORIFVUORELTHICR
ZWEHIELIEIDPETF—<ICLIEEYy Y32 Tld, AL
MY XOINSEOMRBEELEDRERINA, H
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Fig.2. Poster session

MEZENSIE. 7—VIEBESHEEANEDET
DRTHERS D EFRAD HEVADFER & L UHF
FI I T ERWE LBRER AV SEAREURID
ERICET 220D R A2 —FRE1T -7 (Fig. 2) .

F1REABRAZTE S RT D L (ISAR-1) 1E, EED
B D 2 A ERIEE T —<(IZ2008F11H4-6RICHK
RCRMESN, 128EH» 519020 S E N EE -7 (Fig.
3), ZDERFBEINETTHATH#ITITHhTWEE
DA T IEBERBERE L THIDTITHhNAED
DT, YARZEDOHBERIRIISHEDERBERMRE» SEST
FESD—BELTEEEEE L, EHIBAEDA
BHEHIGERIEICHESEIBRRD I — RNy I %
MUTRHIEZFICRNZEEDN TV BHIBTHY. H#4
KELSERGERDITON, B THTEERICE-
TVWBEFILRBOBKEEO2 M AR ICEALTIL,
BRHDEAEREREICZDADZI LN BRSNS,

Fig.3. Participants of the ISAR-1

Fig.4. AWI Observatory and aurora at Ny-Alesund (photo by J. Liu)

I T —  Z—FNUX LI H IR EEEEBRENE
HlE, YRR EEEIUROENRIEMETERE
MEEEOHERMETH D, BEKBEZIEA VK-
IWREDF—ELDZEDTH BN, ZOTRP MBI K4
THY ., REFPBELEEDIG BV, NERAIISEEHSIE
BOFE CIAEHROBENSEZICHIT T HELSD
DIER. FTAE—ER. [EEALEEEAEDET
BIERBEENMEEANLIEVNIBDTH D, =—
FIWZA NIRRT LI E A EDIBEERANSICAIE T
BEr)THL. EFMNLERAEBTSHY . BVDEE
F—REHRBETRIEHARETIDLOLEBICIEIAE
B LGB TCLH D, SEEDERIZ2008F12FT4E
P52009FE3RICA I TIThh, UHEEH S IEHEHE
IR ERFRE1LEH S (Fig. 4,5)

Fig.5. FTIR instrument set in AWI observatory
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HEES 25T SRS EF Environmental Geomechanics

MFERIRT - TRIVF—ERiDFERH

Toward advanced environmental geomechanics
and energy technology Koji Matsuki

BE A EZ

Professor

Our laboratory aims to develop technologies utilizing the earth crust for the conservation of the
global environment in fields of geological disposal of high-level radioactive waste and development of
clean energy such as geothermal energy and natural gas. For that purpose, we investigated mechanical and
hydraulic properties of a fracture and developed methods both for measuring in situ stress at great depth
with high precision and for evaluating groundwater flow by the inversion of surface tilt. Moreover, we
developed high-pressure waterjets systems to drill rock formation and to remove hard scales precipitated

on the wall of casing pipe.

Concentrations of normal stress and closure
in a fracture in direct shear test.

(AR ]

1) —EEAMKERICE TR EHDOIEH - EMAHICET
ZHEREZMBAETV, FRIBETCAZLEDRNEFRIET
2HDDEHOEEICH—FAHEREROIFRI MDD &
ZIFASHEBNERI/NINWZ EB LV TNONEFEIZER
BESIHINIWNZENSW EZBASHIC U, ANEEAT
EREREEZ, BLAOTEDZRIIHICTES—ELA
WTEt BRAE A 55T - BUEL /-, ARBEBZRHVT, EE
ISHhERARIBAP REHIIERT 358D E RO AT
HEEZ DT AR EFRBRAICEASHIICT S (RIZARE
HENEEBMRE (B) (—M%) [ EHOAFMEEIEZ DT
BNROAD=ZZXLICEET IR | (KT IAKED)),

2) MEHERZEMOBLS ICREEL, FMEETHIRE
U7 RIER T — 2 ST REBDKIEEE 2 5HE 5
HEETOI-FEAVT, IRREFRRMIROIIERC &
\F B BEK- K- BHEKRF DO T KAIEZE LD & FFM@L,
LEZHIR DK IZIEE A EAKEDENZDODRIE IS AL S
NTWBZEEASPICLT: () BARTFHAZZRFERE
BEOHRME (LR MAED)), &/ FEFERZRE
ULARREREAICE D CHREMNERETEZAVWTER
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Schematic view of direct shear test apparatus.

DRH—MEZDFZEICDOWTENL, fIZEZBEED

e, TEDEVERICEITBER DRI 7% LERE A&
THIETIIER, WROBEMNEI I —ERLIKRE{ L
B EESPICLE (MEMABMHBISHIFMTE (S5
EESEt 2 B R T KR EFHMADRSE | (KR!
MATEZ)) o

3) WRASDTRER— T &F AL REBHEETE
ERJREIC B2 T MEMSEALR O § AEDEAL LB
BOIKEBIELMEZT o7, IS, RAENDER
EFMRBAOEREREBETIECHIS, KERHRIC
EDCHESTRIEDTHMEIRATS0I1C, E=HE
fEsl BB AV CEARGERBR 2 E L (BRFEMZRE
BWHBEERIARE B) [ F -~ 7 —EEHA - 571
YATLORSE ] (R IROEH)) .

4) WHREEFROZETHICHWShTWE =22 NS
TIMBELEBER T —IL DI+ —2—T 1y MRREFRAMT
DOREFEEENE LR ETo /2. RAET—2ICE50E
HERBEAEEEL, SEKPTICEWTHERAIAES
BixX /X EBWT, /XNVEEREICRITTREE

SAEm BhE
RO B NI A
Senior Assistant Professor Assistant Professor

Kiyotoshi Sakaguchi  Akihisa Kizaki

Members of our laboratory.

Change in groundwater volume during submergence of shafts at the
site of Mizunami Underground Research Laboratory.

NOEBRNEREICOVWTHASHICLER, SEKFT
ICHTIBT+—2—T v MDRT—IVEREREEFHET S
ZEEBMELT, RFHECHR NI TEMEAEDE L
BT — IV B ORR 1T > (BRRR AR (%)
EDHFRRR (LR AKET) ) o

5) KD#TA—2— 1y NOREEIIN T DIREIERED
mLEEBERELT, EEIORICET 2MrhERBE /XL
TECREIRSEMEME LTRWA IV I T IL YT+ —
22— 1y b ZIVEBDRRICEET 3R T/ 1EH]
%, WEIFIR, BREODSLCEGBOMEEZEELT
ARSI/ XVECE, EHA, BAE, V+—42—T1v
M ZNWELVOTTLI T/ ZNEFTE ) XAy KEH
RHI3LEDIC, KFEHTHEARREL SABRINEIEE
ET-RARE LU (REEORRMZ(KFR  AKED))

Self-rotating nozzle for removal of geothermal scale.

Presentation at Innovation Fair 2008 in Sendai.

CGE=[19!

1) FR20FE7H30H, 318 (RO A —T > F v/ X(C
BV, AFBEI—BHRLBRIXINEY— ~AFB
RE~] (NFEWR) 21757

2) F20E9A17H  IRAN AT _EAZILE/NERK T
HETSEHIRICRE LV IXVE—HE | #1757,

3) Fr20FE9A30H  IRAN T AR A /N— 32717
2008 in L& (R T LEEREE> 2 —) ICHEL 7
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Solar and Terrestrial Systems and Energy Sciences

HERFARIRISEE 9 BF Earth Exploitation Environmental Studies

IRIGERAMEBIRERE Y AT LICET DA

Studies on environment-friendly development systems Professor

BE BR 3h

Hiroshi Takahashi

In 2008, the research activities of this laboratory are as follows:

1)Because the social evaluation and academic rating of fiber-cement-stabilized soil is very high, Prof.
Takahashi et al. won the Ministry of Land, Infrastructure, Transport and Tourism award in citation for
person of merits in industry-academia-government collaboration on June 14, 2008.

2)It was confirmed that the dynamic strength of fiber-cement-stabilized soil, which was developed in this
laboratory, was the best to use for quake resistant ground materials.

3)It was confirmed from the viewpoint of strength that the flocculent materials, which were made
by milling the paper of wasted gypsum boards by a hammer mill, can be used as replacements for
fragments of newspaper in fiber-cement-stabilized soil method.

4)A computer simulator was developed to simulate the crushing performance of mobile crusher.

5)An experimental apparatus to examine the behavior of cuttings by foam drilling in a horizontal well was made
and fundamental experiments were carried out. The flow characteristics of foam in the well were clarified.

EIFRFESR
OEXEEENSEREIETREAREE | 228
=45 (5L) ARE T, (3 FRERINAEARZEEDOHER
MECLEEKILELZRELLMICBERETZHL
WIE EE LRI+ TR % L. AITETHE
Blbsh-1+7 EMERE{ LR L) (HEEEES L UH1E
HAKICERTWEZEDS, BICZLOEEEB LTV S,
S5ICFR20FEEE L BRI AREHER R EINWAEE
BEREBIETIE, RIFERELEELTALENEREMR
BHREICAHREINZ L EHSWATFMEE TS, D%
ZENS, SEEIELSIE, FROEEEFEELIFTER
BICHWIAREEDD (EBINELIRBAEEEZEL
7= (RENREIL, SBIR, (%) FRERNAZEAFRFRH
AR, R TV TEMRESRTEASRENIR). 48,
AZEICET 2L E I FTILAFZDANNual ReviewlZH1BE;
Ihis. F3BICIHER EMFSHUELTETILHE
FAHNICHEVEFHEER TV B,

Conferment ceremony (Kyoto International Center).

Left is Prof. Takahashi
and the next of him is
Mr. Nakayama who
is a ministerial aid of
the Ministry of Land,
Infrastructure, Trans-
port and Tourism.
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@FFARSKLELOHLLBERIELIEICKLDIR
ERICESHEENEMHORRE(BRZMAEHNE
(BEBFRZR(B))

AMETIE, BEKILELEELADEENEHHERIC
BESHBHZEICLY), DSV BB ERE TS
EEBELTWS. AEE, BRL=#HEMRAKREEREL,
MAEEECRIELE, ERDEMLALIELPEELICEENT
BRSSP IEINT B I MR L. E5(IC/ VLK DIRE)
BEBAL, EERMNE R L URBERET 1ER,
MEECMELIIRZLIRENCOMMA, WEMEREMFE
LTEMTHB LD FND SN,

Landslide experiment with a vibration test machine.

QIBHHERN SREEABR—NEZRAVES
BEMEMM AR R OB R (SR RIRMEMIAREETO
JIUR)

AZ7OT T ME, HNIEYE TH 5 TIHHEHERMLS
EEEAER—NEEESMICTEL, MEMLEDEEH
FETAMBMBEEZRERLLIETIHNDTHS. —MKRICT
SHEHERMEEICKE, MO TEVEENTyvEIEFS
W78, EEIR 7Y RTRNAERIBICHIRGFERZR

BhZ
Ak T

Assistant Professor

Yuko Suto

Soil pH survey at Zao.

Visit to a site of tunnel excavation for a highway
(Seminar in outside lab.).

HU, NBEREFECOVWTRRE L. AEI, ERER—
REDBEXIFIBEBIE LM EEEL . BIFRICIE, K-
R#EZ/N\ T —JIVTHRARICHIREL, OB ERVWTE
TEBERELEHER, To0BEREI B N, BilE
BB+ TEICH 2 HBERMORERERNEBSZ
EERERRLI.

Crushing the paper of waste gypsum
board with a hummer mill.

Crushed material (left) and

paper of waste gypsum board(right).

Analysis of the crushed waste gypsum board with a microscope.

@OE—EIISYIYv—ICELDOVIYU— N RIEROE
EY=alb—yav(ZEHE)

E-ENITy I r—13, RBERE TEICKEEMTS
BRIENICEMETH B D, BRI T B35 4A—413%<, Zh
ZThOINT A= P HRHICESTRESERES L TIE AL,
ZDENEEIBEBETENIL SRR DERET R IRIZ T
TICEMTE 3. 22 C ERIEREDEM)ZHVWTE—EL
Ty —DHRHERERHTELES I 2L —2 2L,
BRI RIZTINTG A — 2D BIZDOWTEERER AT 7.

A simulation result of crushing with a mobile crusher.

®KEHHAT+—L - RUUDITCHIFDhyT4VT
A+ FSURAR— KT B EERNAR (JOGMECEf{E
AREFEER)
T E—INTZHERNS, HEHIEKICESREEAL, LS
BLVBEVENTEEIEZTOF L WEMTH B, EET
LRICLDMENEOHASN TN D, REEISIZLHEEIC
FKTFIHEERE LT — L KDY TREBREBE(E
U, BEEHICE T EREREERLL.

The experimental apparatus for cuttings transport by foam.

BTRe  OELX BB ABRMRELDERS [EERI I
SML, APBFOMEARNBDEREIT-7- (6H4H~5H). @I
TR YRS, EFEEEDFEREICEIIELR
BAEEERE L/-HNEPOICADBOMEANRDERET /-
(10A98~ 11H).

HEEH: T2704 7 VELICS VW TRES N ARERFEHEIC

BV, NFEERRIC[FERLIEEABZLICUY A7 LES JEE
THHBRFEEERLA (10108, AEEBE). amiZBFHN
FRICTFEELYSEZANIEFS | BT HHAIREET 12
(11R19H, SE¥R).

AR | TATEERIGHES F40E2ESRFE (11A14B)ICT
[BERILBIOIIRERE | AL THABRET - - (SEH).
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Environmentally Benign Systems

RIS (EE Y RESR 9B Geoenvironmental Remediation Laboratory

IRIRRRID/I\E LMEE T DT

Development of Environmental Load Reduced

Remediation Technology

g HEF3h

Professor
Chihiro Inoue

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.

@2008F DEFIHFEEN
NMFLD/ P FLRZEQOET [ A AVEEFOEE
WMEORME R | ICEATIEBRERMEEREBA L, K
MRS CNETRDBF CED CEARREMEFIHL A1
BRIEEMONRICETIMRERBILAHDTHY ., W
BF — LIS EERMREMEARbIMboTN S, NEED
FAEREFEIE. B TOMRERSTERKE. X237V

GiangKDBEARBELETH D, SKMEFIALIZBEER
SEMEDDNERICDOWT, RIBMESIEFEE (DOWAKR—
W12 T ZEMBE) OBEIREFZHEFEER CHMEEH
WL T7ARATAI—2 32 ICEALT EXIDVY4F
(BT DMBRWINEMIEREBOEEF S LU TFEDFN
MEETV. $-AENFFOELBEEEREOFMs I
MEBEFHAIIFER, Y178 A -FTF TV b=
Tl s—. ZYEREMEREERTED L, RES
REFNEARSEHEEDOMEMEE LT, BBRRRIEKSE
BRELTEROMEMBORERTE. BHEERATEDNEE
EEOFHEEEER Lz, BRAXRELERDIREFRTD
EEIOWTIRETED. FIOXBERIEEETOELES
DBEHBEICRIFTEIDTZEEZIASH,ICLE, T B

Field survey in Mekong Delta Area, Viet Num
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Arsenic removal from soil using Pteris vittata (Chinese brake fern)
BEFEFENDHEMEXZAME CHANKEFICEETNIE
£ BEOtFENELBHEEDORBRBERAEZEDZ, HMEY
EF AU HNIBTALIE D S DX G £ BEYN S E(N
1FY—F>7)ICRALT. FHMMEEF B LB RO
BHMNRIEERET T2 EEHIC. FISBERKIERDM
EMRHICRT A ERMREICEF U,

@ FIFNHEE - HARTIOIIb

* AARZMRBSTFMAEMBIE - BRAR (B) B#H
PHEAE [ XAV NREROBENEDRME SLICHE
THREEME | (Fk20 ~ 22FF, KFE 1 HE)

*IRIEE REFITHAREHER [LaZICERTHE
EHG TIEFEORE) XV HMEFECET3ME ] (F
B18 ~ 20, HEE 1 HE)

* BAFMIRES R PR ERHBE - HEFME (B) [£T
IRVEADESRBFLEIFER LI RATLONFENFHN
fEAT | (ER19 ~ 205, AFRE (L)

* THERRH R £ BIHMEREE L OERME [REFE
DELDE/ T LR % FI B U /- BRHKIERIEAD
NAF)—=F LTI B | (FR20FE RFRE H L)

OSNEREHR-F=

*kRemediation of Chlorinated and Recalcitrant Com-
pounds-08 (5A. USA) 1#t3%FPham Thi Hoa%¥3<

* American Society of Plant Biologists 2008 (6 A.

ES B
JHLL IESE NI ERIE

Assistant Professor Assistant Professor
Masayoshi Hatayama Yasumasa Ogawa

Newspaper article on the dissolution of heavy metals from a marine stratum

Mexico) KHILIBIEF TR

* International Mineral Processing Congress 2008 (98.
China) t#+3%F Javier Vilcaez55k

*Oxidation and Reduction Technologies for in-
situ Treatment of Soil and Groundwater (11 A.
Netherlands) #13%Pham Thi HoaZ%

* Computational Modelling 08 (118. South Africa) t&+
3F Javier VilcaezFE 3

OiRE

FEBFC LB [RBRHBBICE SN IELERDBHE

B RIZTEALDORE |DORFEIECE (20085FE6H25B T IR

EHFESE)

TSR RIELECHD BB (TFI2T1—

R) ERORRICE T 2HF ¥R DX > ~(20085F11A15

Aft EAFEEE)

| Taeg=T1

*HEBIRP I TORESREICHEL

cEXRBERICMAEREBR B b RIVREXNRIEET
ZEx ZEBR

Bioleaching of sulfide minerals

cBRRRN X BRI EFHEE /Xy DT R)—RX b
RitEE® ZTER

- BERIZCHIZARHRELEFEFTLIHAOMRICY
ZaTIVENEER

cEBRRRAX B EREE  RBELILILIEERLE
it RERAEES

OHE

BEAF., AEXFEOME-HEBEICEDEZ, MRLS

BRIMEFEES1ZZ AN, ORICIFET2FFEFKER

WBEEAFI yABBE U, BEDEEFE I D3 38,

D2 2%, D13%&. M25%. M1 2%, B4 1%, B3 2%,

BRI EE 2%, MRE 18, COHIBBFE I RJET

2%, NhFL1B, T1UE1R. FELE

HEIRNEXE

Pham Thi Hoa, Masashi Kitsuneduka, Junko Hara, Koi-

chi Suto, Chihiro Inoue, Trichlororthylene Transformation

by Natural Mineral Pyrite : The deciding Role of Oxy-

gen. [Environmental Science & Technology, 42, (2008) ,

7470-7475]

Presentation at international conference in USA Measurement of degradation products of POPs by GC-MS  Short-term study in Tsinghua University
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Environmentally Benign Systems

IRIED b= 5EF Environmental Analytical Chemistry

MUWMEREDHEF—T&

ZOBRIEH - EERYESHAIN QR = o c

Professor

Development of Chemical Motifs for Environmental and Biochemical Analysis  Hitoshi Hoshino

The aim and goal of this division are to develop analytical and measurement methods, which
serve as 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 we studied this year, three examples will be

described:

1.Determination method for ultra-trace amount of boron in ultra-pure water with use of azomethine-H

and kinetic differentiation (KD) mode HPLC,

2.Rapid determination method of Cd and Pb in soil by extraction with thiacalixarene (TCAS)
followed by detection with atomic absorption spectrometry, and
3.Supramolecular detection system of Ag! by formation of Agl-TbHI-TCAS ternary complex.

2008EDHE KR
1 B BRI ROER VAT L
FEAEETOEIE TBEEABMAKOKEE
ZRULIDEDDIRENEE LTAIEIERTHS
EEDNTVEY, ZOEDICDEE SN BRE (pptl
NIV EIYTTHRYRSAERBEICBEEAL
WESRTWEL. BERTHERIRE, —REIC
SBIACOBBESAEESEDN TV BICP-MSHE
DMIBROSHAIE TIEZ OB EHANLEIDAOICH L L.
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¥/-—AT, KUFRlE, BOTRSEICZLW =
BELEDIELFREHAEICLEZ T TO—FHRETIRE
WV IS L, BRIV —TIEE8D TR LR
FOEWRRCEEEREL, ChEeREROERE—
RHPLC (BB FZ &6 WEEIMHEER WS L AT LA
FEMEHPLCE) ICISH T3 2 & Tpptb NIV DRI F
FEEFEDBEREICKIIL . (Anal. Bioanal. Chem.58)

HEHER BhE

Bl afE &

Associate Professor Assistant Professor
Nobuhiko Iki Toru Takahashi

2TCASHIEAICL 2L EFELEAF > DRRTEEE
SLBICLDTIEBRIIHTRRADBLILA, £5E
RO AENDFEDOAZSIHSFOFHAN» EETHS. H
ARTHHISFICHFEFEMREN RITESH, LHAEE
IS LTURZEHES BTIE Do L LISHRE (A
Eik) ISREREICAREREEL, [LEEL» ST T
3UEMEEZDE, RRIENVLEEND. KRR TIEL
BEHOARITL(CA) BLUER (PO ICEBL, ThdE
BIRMICEBOR BB F7H) v 7 X7 L —2(TCAS)
ZFAL, TCASEAW I RERME & RFRIEITEICED
(EBVATLERFELE. TCASIEpH>5TCd!, Pbllf
S ERIRIC2:1 (=MITCAS) $&A &% §5. TCASHIHE
TlHHEEBEEIR10AMURT—EIEL. FEID
HEBREIATRERRE CH -/ E/-pHIKTFIE%ER
N7/zE£ZApH7.0THIEEBREISRA L L), TCASDEE

ERNDESH R EN:. TCASOHMHTIELRBES %
BCREXMHETIRANSEZ S, TCASIEITHREE-KERIE
EAHEE S CA ! D67%, Pbl?N8I%EMEL, Fe-Mnsk#N
BRAEMIE A REE S CA D57%EHE L7 Ak ERL
KICBEETZBRELPTVESEEICHELTHY, AT
B DZ2ELEORRFTFMATLELTFIATES S
ENTRENT. (FBEORALF R RS

SHBAFHBRICEDGBMEAIDREN L TVRT L

TCASIE /KA RF TERRICAG, Tollr A & £ICHR
DFE=TTEEAAG 2 TO o TCAS 2 Ok § 5. ZDEER
DOFEFEFBL, RHRFRH0.35ppb (3.2X10~°mol/l)
ICHRINBMEAJDEELEMHELE. B/E, £BI1F
S ORIGHREOZKEIREOE HKIE, S8 (F
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BARE Y A7 LEFEERE Environmentally Benign Systems

RIS tEER 9 EF Environmental Bioengineering
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Development of Environmental/

Professor

Biomedical Sensing Devices with Micro/Nano Electrode Systems Tomokazu Matsue

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. Therefore, we developed biosensing devices incorporating micro-nano electrodes for

environmental/biomedical applications.

We have developed a scanning electro-chemical microscopy (SECM) integrated with micro/nano-
electrodes. By using the SECM, epidermal growth factor receptors (EGFRs) which elicit a wide range
of cell type-specific responses leading to proliferation, differentiation, apoptosis, and migration were
detected. Furthermore, a microfluidics dual capillary probe was fabricated for collecting messenger RNA
(mRNA) from adherent cells. We have also developed microfluidic devices with microelectrodes that
enable electrochemical measurements of breathing quantities of fertilized eggs and gene-functions of yeasts.
Furthermore, easy-to-use and rapid analytical tools with microfluidics and dielectrophoresis were developed
for early detection of chemical/biological toxins and tumor markers. We have also developed a novel device
for electrochemical multipoint detection. The device can be applied to comprehensive and high-throughput
detection and imaging of biochemical species. The novel biodevices/systems now developing in our
laboratory will be used for environmental and medical applications.

WEEM T O — T ORH

SiEsA=]:p)

W, ~170 - F/DRTLEHRMAALTINA ZDIN
A FANDISRICKELHFI FESNTNDB, ZhH5DTF
NMZERAWVWBET. ChETBRERG P -EFER
FIRADED, BECRERLRIE - EEARKREY—IA
DICAN AIEEICE > TV B,

ZZT, BedmMmIsmesBuweE~rs0-+/8
B 7 ORBDIER, £-ZhbE5—DDF v T EIC
HAAATENA A DT TNA XD & TT-
T2 ZOEIBEMREBELT. READRE - ETF/NA
FTFNARR AT LEREL, . #HIBICE#LAZN
EEZATWS,

B TO—J ORE

ChECICERREREFBERIEDORREET (&L
P RERF/ A IDEBRDEE 21T o7=0 /-,
FESTEDERINOBE BT TIEICKRIIL. i

Coexistence Activity Report 2008

R CEEAYA 707 N1 AOREE

LARBIMERE ST S X T LEIRE L,

S5, METAFRDEAL., EEFOEINH AJEER
ORTO—TEIERL. 142D 5 DBEEF OB I
Uizo DL, MERDEZINTEXR BT TFDEITEIC
BIILTHY . DFENMZETE2ERLE AT LERE
Uiz, %7, MRBEZAEREHCMRETEELREER
72LTWB7H, COVXTLERWSRETCEELFICH
1B RENESNDZEEZSND,

RIE - EERYI07/\1 XD

F/ AV ASRTLEHMAGE T, N TREEL
DY —IDOREEIAEETH D, 22T, Held.
SRDOIERREMEX, B EFIA LB EFHRERITZTD
=02, MUNRBRESBEMRAAALET NI XERRL.
ZDTFTINA AN #7720 T, FEIXENCLDW
WFREFRMISEEL. ARE1L/ Ty 1T NN1 X%
E8IL. FMEEBRAT NI ZERELE, /- S

GCOE 7zO— RE FB8A
Researcher Kuniaki Nagamine
KZMRIRSLTzO0— WM IRFE

Zenyu Lin

KAMRORSLTzO0- FEE
Sang Hyun Lee

MRTEE HE RE
Vi ed Bh# EERBENS O EF
BRRA Z REF & = AT

Associate Professor Assistant Professor

Hitoshi Shiku Kosuke Ino

PREEICLSZSREBERLEET v 1T/ 20K

KENC L BHMRR/NZ—Z 2 FHRIBER TN R E/ESLL,
B OBEANDEREIT - 7=,
ZREtAICAF e HRETILZET /A ADHEFE

B 3 FHRIRIC L DB ATRE A ETULFE TN
ZADEEE T o120 ZODTFINA RIBRIL Ky 7 XY 171
ERARNRIBEUZEEHATNAXTHY) . DTN X%
BAW3ET AREZAETIEFAED AIREIC G o7, B
E. 771> T7LAXDNAT L1 DIA%&EHTH 3,
LEEGE I
07,/ 30-31 #—7>F +> /¥
HEHR:
FRR20FEICIFLIT O E R TR E 1T o7
PN EFRRARERL. TEMRRL SR THM7oHEE
FHREER  MBAFIFEREFE. REMEAN.
AR, RALTERS, EERVTAZ. AR EHE
D REREM T F NRAZERR. YU/ MRV TE. BHE
BE&iE. BAMELEF. B t3ET. +B
7ay—~K
FRRER:
R0 ICHERIGEE. REiFEE. BEEEI2HEED.
BOFNFRRREIT o2,
BHAREBOZIFAN:
Mr. Gary Chang (EIRZFIhAZE. &7&)
(2007%£8R-2008FE58% C)
Prof. Zhenyu Lin (FERMAFRFILTFRT. FE)
(2007FE108-2009FE3A% T)
M DmREZE:
ORMAEEBAE (S) [ Z#Ee -/ ERILFEMESZITLD

BlR | (FR18 ~ 226 )
OMMEEFMRE B) [ERILFEXAIVOBET /NI RACLS

MR INRIBOSIHE T2/ | CFR19 ~ 205F%)

OMMEEFHE B) [HEMIEOES L OETLFAE
BERTAE - L2 AR D BAEEE | (FRL19 ~ 205 E)

ORI BEIFTESE [ £FDFET Y 2IEREHAIICE S W
TRBIRLBERRAT . SA T —~N1YEHILT] (P17 ~ 20
£E)

ORMABEREBME B) [ETALFA ATV JILLBRELTE
fMRRORERERTM E ISR | (A7 ~ 20 &)

OEEBMER [BIESREED =0 DHFHBMEN DTSR
HERERRAT RN DRSS B 2 MR (ERIT S L O~ 1 /0t
Y =R ] (Fk16 ~205FE)

ORMABEEEME (A) [ESREESF/ T1V—ENLHE
YR EER OB | (FRK19 ~ 21EE)

ORI ERRFAZE [TRMZY VI T 74 —=DRHR ] (Fk
19 ~ 205 %)

OBFMRRZ— N7y T [FEXENCLDMBT/ S2—=2 Tk
ERWEF 9T ETOEMETIVOIES | (TR 20 ~ 215FFE)

O TEEANBAZMIRES [/ w1 7O 2 BFICET
BZFRMEIRDIAE - 152 | (FR18 ~ 205 %)

OFBEHNZERSEME L 24— JOVt 7 MAEB[ /&
BT O—TIC LB  IRIBICE & 1488, 2 /XU E.
RBLANIVTHAS] (FR20 ~ 215FE)

O~17 0 T LRERTRREILA (R iR EBAEE,
SLURE A /N— 3 L) (B9 ~ 285 )

ORFEEEAZ(A) [ FEREBMEM BRI S X T LDEAS
S BHERIRAEDAT 1 HIVA I N—2 3 2 [(FR20~24EfE)

OFERHR Y -1 /N—2 3 bEE (UST) [EREHRRE
HEBESOMWT X T LRI | (FR20 ~ 215 E)

ORI B RFHE [1EEHEEEM TN 2D /-0 DZnOF /15
EDERRVINE— TR | (FR19 ~ 215E)

OYERITE B 2ERE [ SHEE/ SSLFBMIEE AV -fES
LN EOREBERR T & ABURIEADISA ] (FR19 ~ 205 )

28

O EER (M2) #BED L AHREFE LRI 42008
NIXRNRZ2—E

OBHA=ZRREE ) AEDLPHFEFE S RI1,2008
NZPMRZZ—E

TIT1ET1LR—b 2008

29



30

B2 \EDZFA—?"?EEE Environmentally Benign Systems

RISH4EEEES 99 8F Designing of Nano-Ecomaterials

RIBEDHE - TXRILF—DEIR%Z

B3/ R MR

g HIS =

Development of functional nano-ecomaterials for energy and erofessor

environment in the environmentally benign systems

Kazuyuki Tohji

Research is focused towards the development of material and energy benign to the environment. Espe-
cially, the development of hydrogen generation system from indirect splitting of water, based on the circula-
tion of sulfur considering the solar-thermal-bio energies comprehensively.

Furthermore, in the field of carbon nanotubes, the bio-application is pursued and we hosted an interna-
tional meeting on biocompatibility and medical application of carbon nanotubes. Also, fruitful results have
been achieved through the collaborative researches on the development of silicon electrodes for new Li-ion
batteries and synthesis of fine nanoparticles with NEC-TOKIN and DOWA Holdings Company, respectively.
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Demonstration of Eco House Project. (X1)
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ﬁiﬁﬁiﬁjﬂtz-?é%@ Sustainable Recycle Process

DB ALIIV{EE 53 EF Recycling Chemistry
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Aim for the realization of a resources-material recycling society erofessor

g S B8R

Toshiaki Yoshioka

1.Techniques of Chemical Recycling for the Production of Benzene and Carbon from Waste PET
Aim of the research is the recovery of chemicals from waste plastics. The pyrolysis of poly (ethylene terephthalate )
(PET) leads mainly to carbon and gases without any economic benefit. Terephthalic acid can be obtained in the presence
of steam and used again for the production of PET. When steam is used in the presence of calcium oxide, high yields of
benzene are produced. Benzene is a feedstock for the production of important compounds as styrene and phenol.

2.Pyrolysis Behavior of High Impact Polystyrene Containing Brominated Flame Retardants
High impact polystyrene containing brominated flame retardants and antimony trioxide synergist is widely used for elec-
tronic equipment. However, since corrosive hydrogen bromide and brominated organic compounds are formed by the
thermal degradation during recycling, a good knowledge about the processes involved is required. Therefore, the pyrolysis
behavior of flame retarded high impact polystyrene was investigated.

3.Wet Dechlorination Treatment of Waste Plastics Containing Chlorine
We have examined the advanced dechlorination of poly (vinyl chloride ) (PVC)and its chemical modification by nucle-
ophilic substitution. PVC can be dechlorinated under milder conditions by a wet process using aqueous NaOH or NaOH/
EG solution than by common dry processes. Furthermore, we developed new polymers with new functional groups by
substituting CI groups in order to upgrade PVC during recycling.

4.Fermentative Hydrogen Production from Food Waste without Inocula
In order to achieve a higher energy efficiency in the treatment of biomasses, hydrogen production by fermentation is
considered as an alternative method for disposing organic waste. We have investigated the improvement of the hydrogen
recovery efficiency, and have developed a stable process design for the fermentation of organic wastes.

5.Application of Mg-Al Layered Double Hydroxide (Mg-Al LDH) and its Calcination Product(Mg-Al oxide)

for the Waste Water and Waste Gas Treatment

Mg-Al LDH and Mg-Al oxide can treat various inorganic and organic anions. We modified Mg-Al LDH with organic ani-
ons, in order to take up heavy metals and hazardous organic materials from aqueous solutions. We treated also aqueous
solutions containing antimony and waste gases containing hydrogen chloride using Mg-Al oxide.
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Fig.3 Mechanism of dechlorination of PVC.
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Fig.4 Simplified biochemical pathways in Clostridium butyricum.
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Fig.5 New treatment process of hydrogen chloride.
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Harmonic circulation of the carbon substance as energy resources

The purpose of our research is development of technologies for effective utilization and cyclic use of
energy related materials. Our targets of organic material as energy resources are super heavy oils, methane
hydrate, glycerin which is generated as a by-product from the process making for bio diesel oil, and so on.

The characteristics of the research technologies are using hydrothermal reaction for development of the
“eco and environmental friendly” process. These are carried out as the collaboration projects with some com-

panies and/or the overseas university.

KERINICKDBEEHD
FOYA NPV TIU—F 10T TOCADHRE
=LY R A - IVEOBEERMBIIER
RO HICILE T 21IEBEDZ S H Spost conventional
crude oil& UTEBRESNEADTW D, T, HFEDF AL
YU RICELTIRSRDOKEREHMERICEAL TCEEE
X $ 2SAGD (Steam Assisted Gravity Drainage) AN %
R UTERAZN, BRIED OXRICHS LV
FOETERICH BRI DOVTHEEN-ITOREI R
EvFTEHOSNTWS, UL, BEERIIMENI <
BRI THZ7=0C. KEETERELFIRTZ:-0(C
. P EBIERBEDEMBERES TRITAN SN 512
EETOHNEERTIENWEATHY ., IRMEHEI/NEL
P ORIBICECRE U725 LUV E AT DOBIFR & U\ o 725 iR
TL—=JRI—=PROSENTND, 22T, BEIREERS
ICEHBLERICFHRICHE VT, SREEKPICTEEHE
B¥ELTZTOER. ThabbF 41 MEERFKNE
TOtAOREFEEENEL. ERIEEMOREEEELT
HiEkX S EDHREMREEREL TS,
CNETOMRERRICOVTIE, 7TRICEHES QI
sands heavy oil technologies conference & exhibition
2008 (Calgary, Canada) . 8 A (Z & American Chemi-
cal Society Fall meeting 2008, Division of Petroleum
Chemistry (Philadelphia, USA) £ £ U9 BICRAEI N /-
International conference of solvo-thermal and hydro-
thermal reaction 2008 (Nottingham, UK) IZ T, % h
ZhEOOBEERETVIRSE L. SoICHmMIRERTR
FTHD, £/ AMRDOBOEELRICICHTBRIG
ANZZXLOBEBERELT, KFRGFF - IL—T
T KEBEF1—ABREDEESEFGTTO
BAREEZBRR LA, COMBRRIZ6RICFHAESIN
Canadian International Petroleum Conference (CIPC)
2008 (Calgary, Canada) ICC#R&E L 7=,

Coexistence Activity Report 2008

AZVINA RLU—MHEICHBITS
IFBBEANTOERS BR LA D& FAnTaEME

RKRADREFALKREREOF TCRODREGRMEN
=BT =R IxNNF—EBRELTGEBIN, RRAS
ZNDBREEROHEICL) ZOEEF SFE 5TV 5,

CDEOIBIEZDHR, FERBORARHRATHB AL
PINARL—=PMEAREBICELEHIFELTNRZEDL S,
EEIXNX—BEIZLWVWESNTEARICESTE
DRERMOEILIIEETH D, ZOHRMDIDOTHS
HRBEISMBOEERLLESE L TEVWHIEEMEI IS
ShB3—HT. RERMTRBLIPOSBEMIBTELY
BV, IRIVF RS BONEVWSIRERIETS
hd, 2078, BEFEBRICTNS RL— MM SEELTY
BN ZGEETHR U AR D—E 1A eESZ—
ELTEASNIKBEBRME B E LR L
S, BETIHEAZNIKL—NDHEEICFIETS
FEAICONWT, ZOAEDBEIMEDERIIEET 21T
TWd, AAEIF A2 KL — NERBEEMED
V=T L (MH21) D& EFERFE TV —TI122004FF
HESMULTEDTWD, ChETOMRMERRIZDONT
&, 7B CBA{# 3 h 7=6th International conference on
gas hydrate 2008 (Vancouver, Canada) (CTRX & —
BR (1F) 2fTVsREL L,

KERISICKDINAFIAEEZMH S DERMELER

BDF (Bio Diesel Fuel) lZ/NM Y ZXHBETHZZED
SIRIBRAMBOBMEE LTZOERIPEFIN TS, L
DL, ZIVAVEBWTCRIEO I ATV BRIS %7 HBE
TFOEERAETR IV D EIENELTERT S
. BDOFDIEEEEDICT VLI DEEEL KT8
DFHLWEESFADOICAYLEELD, 22T, BDF
BETOERIZHEWTCRIEN THB T ) ) D TIVAY
KAREEDICHEHEh B2 EIZEBL. 7ILAUEET

BhZ
IR N

Assistant Professor

Yusuke Takeuchi

Figure 1 Continuous flow reactor for partial upgrading of bitumen by
hydrothermal reaction.

Figure 3 Presentation of a study on biomass conversion at Sci-Mix poster
session, ACS 2008, Philadelphia, USA.

Presenter: Prof. Jin Fangming (Tongji Univ.; co-researcher on the project
of the development of biomass conversion process)
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FHIB L DIBRICERT BRETEIT-oTCHY. ZhETIC
0% UEDEPRELIP OESME TILEI/EOINDIZ L.
FHEREIZITLUBEDKII»EL D ELEERASHPICL,

2008 FE I3 A EMMA B SO RILENHMIE
HEHERT, TV OKEBESBOBRICER T ZKER
DERADZZILICDWTERAE E T2, F/-.
INMAXZIEENOBEAMENOEGBLEBINEL T, N
1A ZADERDD—DTH B I A—XIZDWNT, FEE.
BEES. HLERAL EDRMAIKR L BRICERBRTIMEICON
THREKRE (hEARLEME. L&) EOEKHER
HRELTEDHTWS,

Figure 2 Observation of mixture of bitumen components and water in the
supercritical region of water.

Figure 4 Oral presentation at the symposium sponsored by division of pe-
troleum chemistry, ACS 2008, Philadelphia.

Presenter: Assist. Prof. N. Watanabe (co-researcher on the project of par-
tial upgrading for heavy oils)

IhSDMREKRIIBAICFAEI N /-12th Asian Pa-
cific Confederation of Chemical Engineering ( & E.
KEM) ICT, RAFAFRESSVIREFR 2H1BH
REXR T2HDOBEHFHEEAMGDORIEZ—FEK, RUL
8H M American Chemical Society Fall meeting 2008
(Philadelphia, USA) (Z 3+ % Division of Fuel Chem-
istryEED LRI TLICT2EOOBERKREZTL. &
5(ZSci-Mixty ¥ a U HE RSN EDR I 2 —F K
7o AIET—7ICDWT, 2008 FEHREFAFE &
WARFRRE (IBLERE) 1B 245 REL LTRITAN,
KERISICEBNAF Y ZAOEAMEEHRICETIME
E{To7
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Sustainable Recycle Process

BRIEJU—r 70X E 598 Environmental Green Process Study

BEENILSTOCAORE

Green Process Development Professor
Smith Richard Lee Jr.

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

_Supercritical Carbon Dioxide ©==> Replace nonpolar solvents

Reactions H,O iobased Products
Biomass Evaluation °§§° o
En
O - stheses | * Systems
Ener'gy R
Separation co,
S'I'Of'age Y Conversions H,0
Polymerizagions co
Poison Tvy MZ%? ch'rigrolaﬁon ) 2 Sepcr‘aflons
. Sample Feedstock: ({l ¥ co
P h¥s ] Cal Anacardiaceae Extrggyion 2

Properties

Poison Oak
Poison Sumac

Cashew Nut

Ginkgo Tree

Basic Research Co,

Pretreatment, H.0
%

Transport

Figure 1. Development of Sustainable Products and Systems.

Organic -
Solvents 8
[MPal/2] [MPal/2] /\
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Ethyl Acetate 18.5 3
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30 n-Hexane 148 |
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0 Fluoromethane 7.5 0
0 20 40
P [MPa] Fixed
Properties

Figure 2. Solubility parameters of water and carbon dioxide as a
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function of temperature and pressure.

HEHIR BIE W&
EE B BE = KR BT

Associate Professor Assistant Professor Secretary

Masaru Watanabe Taku Aida Asako Otomo

ABFIRILF—IZ &V, FREO501E b Dk FRIBER N FIEE
EhB, ZOIXNXF—DIEHTM0%EFIAT ST
NEIZBRERFUIFHERIREL E B E XD ED TES,
KEZEERTR. BICZhSOBERRREEFIETS2E
TIREBICPILVEHRER O XHHEETE S (Fig1),

KEZEbRERIE. BEFRECSVTERAEIOR
WEE RS, RN CIRERFAMEON S (BN AE
E1% (Fig2), {270 ADFIE LTINS F <X HE.,
MEER. EEM) Y17V ERIER. SHFIMIH H 3,

F4 P RERSLTWBETORAO—DI, IT4/—)L
HEICBWTEBELDINIF YIRS (RIVA—X, A3
wIvA-X, VJZ2)DREDFH D, Zhid1FR&/iE
FICNAATRE BRI Y, BE -EHER(ETH2LET
TBERRCO DM EIRIEL . BIRAVICHER R S DI -
DEEFTODDTH D, 1A RBISEEBHEEEE TS
ERTENBOH TRV O KRTANDREN &L, TRIEH
MEOT7OEXELTEFINS,

LURETIE. EICRERMBEOAE LB EFD
ATFLBSMEF 7O XOFERICEA LT EED TV
%, KEBD OMZIGHBERFARME. 48R BRI bxE
EBEFKOEREFIATIHDTH S, OMEELT
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Figure 3. Separation process of biomass
with supercritical CO? and ionic liquid.

EBREEKBPTCONAFTR - TSAF v 7 - #ibKE-
SEHORE RS, KBEKIC L2 EEESEI LR
FDOER. N KL — MU EFIA L - $hRAKRETR >
ATLDH D, CNhS5DIFEIE. HRPOAZEFEDH
RMAERELTHITHOTN S,

VI =

NANA 2,

Learn! Teach! Goal!

2008FED;EE

NAF 2 ZBERX, BERFCO 1 F gk E B -%
SILEMPDEEDIAE T -V TELEEEL, BERR
ML 27— THEEOAROE. £EBHOSH
EHHRMREFR, SEEIZEREFERICTRII—FKEKS
%, (X ITZSOENFERTIIOBERRKSMSF. PR
(31057 FEL 7=, SEPE)ICIIMRREZRVEREZ /%
BRNEUVABERZLERILEKREREOREBT -V 3y
T&EEYL., HMREOZEDLH2ESMUT -, 1A Tong;ji
AZFDQi ZhouF#% EHe Pinjing##%. 68113 Virginia

THRKFDErdogan Kiran¥iR A HEEZICKEAL. 108
IZKaiserslautern KD Gerd Maurer##%%#8%. [Gas
Solubility in lonic Liquids | DEES%1T o7,

1) R.L. Smith Jr.,, Z. Fang, J. of Supercritical Fluids 47
(2009) 431-446, 2) K. Arai, R.L. Smith Jr., T.M. Aida, J.
of Supercritical Fluid 47 (2009) 628-636, 3) H. Machida,
Y. Sato and R.L. Smith, J. of Supercritical Fluid 43 (3) ,
2008, 430-437. 4) X. Qi, M. Watanabe, T. M. Aida and R.
L. Smith, Jr., Green Chem. (2008) , 10, 799-805.
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BREIRTJOEASEEEE  sustainable Recycle Process

BEEMETOERAESE Laboratory of Material Processfor Circulatory Society

BREM R ZRREUCMARET O ADHA

B a0 @8
Material Process for Circulatory Society Professor
Shoji Taniguchi

ERUR B UY—F7Jz0O—
] B E— ® gy

Associate Professor Assistant Professor Researcher

Noboru Yoshikawa  Shin-ichi Shimasaki  Ziping Cao

The purpose of our group is to develop environment-friendly material processes to realize a sustain-
able 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 be-
haviors of particle and bubble in turbulent flows whose results will be applied to the separation of suspended

particles in gas or liquid.

IRt E

R7E. WIHREBE TABMSBIUERRPERLTL
PMBEE LT SUELE. EROWES. RENNIELE
D2 BREBEI BTSN TS,

ZZTCAMRETIRIREMF - AFRBEZEMNE L
METOEZXZ2ICEDIHAREEL T, HfEAIEELTER
BAMSOBEICEMRTIZEEENEL TV, HIZEE
AGEEIR - IRIX—ZHETI3MATOEIHL, &
BEREXIIX—FIHEDORERMEDR X, BEENOHF
ReERt. BERORELEOMREEEET-TWS,

F-ZOEIBEAD SHFHEMB T O XDEE H1T-
W3, EFEMICHBHREREEEE LARERMTO
EZDREFEELT UTICRTT—DRRET-oTW\ 5,

IRAFREVA S

1. BRIEER T DIRDE VWV ERERR T 2720 DR
BREBFONEMRF O ENDFERRE
- ELARAPICH B EERL T DIHIKED

2. BN EBEICHALEFR T O R RET MR
- ERR B IBHEALICH LS REBEE
- B/ ILAHIC & B & BIHARF DEE(Fig.1)
- A7 K INEE I U IR IR (Fig.2)
- FEMNECSIBFEREYOHBHARS 1)L
(Fig.3. dtREEHERLY))

3. ZDABDIAZR
- BU§A 4 2 N OSABERE CREEILE
- EBRALIRIC L5 — 2 SAHIE S RIBRMAN DA

2008FEED7IT1ET«
* The Second Japan-Australia-China Workshop for Iron
and SteelmakinglZC. #8158 7% [Recent Activities on
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Fig.1 : Break up of liquid metal jet captured by high-speed camera. Left:
Without electromagnetic force. Right: With electromagnetic force.

EPM Application To Environmental Technology |
(&0, 4A7-9H. =&R)

-E B & & 3rd International Workshop on Materials

Analysis and Processing in Magnetic Fields (MAP3)
IZT. 4855578 [Recent Activities on EPM Application
to Environmental Technology at Tohoku University |
(#0. 5814-16H. ®®)

- EREBHRERMMMZEARICT BE BRESBHNEY

REFOEEN DUV TOERAIRAZE |
(lez. 6818-19H. HI%)

c ARG S/ —NIVTAwy T I — T LI —

ICT [ A7 DR NERDEEE &M BRIBRA A DISH |
ERLTEIF—E (FIl. 6A30H)

+ China-Japan-Korea New and Renewable Energy

I C. 3B %5 55 /& [Energy Problems and Microwave
Application] (F/Il. 7B17H. dt=. FE)

+ RESD (2 #1355 2 [Environmental Issues and Meas-

ures from Area to Globe |
(A0, 7218, RERFMERFEILIF—F)

Fig.2 : Single mode micro wave generator.

- Forschungszentrum Dresden-Rossendorfll T, #B%F

5% 7& [Some Applications of EPM to Make Environ-
ment-friendly Material Processing |
(¥0. 8A1H. Dresden. )

c BAERGEI R X — IS Y a—bIF—ICT >

17 B MEF IS L BIRIE - MR | L TES
F—#EG 8A4R)

- E B¢ & & Global Congress on Microwave Energy

Applications (GCMEA2008) (T, ETZEB L V'HE
& [On Microwave Selective Heating of Multi Phase
Materials | (F/Il. 8R4-8H. Xi#)

c BHAFEERRINBEFEEMT L 2—(CT BIFHEE

[ YA 7R EMBEDOHREFRE Y17 DIKINEADIFY -
RIEHAMCH | (B, 8A28H)

« () BATIIZILBRICT EEIMHER I Oy Y

> ERVERIERFETORRE | (FO.9R11H. RR)

- E F& & 7 2008 International Symposium on Clean

Steel (ISCS'08) (= C. A15:&:8[ Water Model Study on
Inclusion Removal from Liquid Metal by Bubble Flota-
tion] (B0, 9A17-18H. ¥, FE)

- BARSKABAEMEARICT, BREEE[ SRET 1LY —

FIRskE - IWET Oty 227 ] (F 9R25H)

- EFE 45 International Congress on the Science and

Technology of Steel Making (ICS2008) (2T, ER®H
&£ U'sE&E [Fundamental Study on Metal Recovery from
Stainless Steel Pickling Sludge by Microwave Heat-
ing ] (FI1l. 10A6-8H. IZ&)

- IO70O%Z7VHEIE2008 [RIBRFHE |ICT, /\pZ

ERHICAERIESE [ B OE DBERRERNTHSLS ]

Fig.3 : Schematic diagram of on-site asbestos treatment system.
(NEDO project (2006-2008) with Hokuriku Electric Power Company)

(I&1%, 10R9H. Xy =)

- EFF%3% The 3rd Asian Workshop and Summer School
on Electromagnetic Processing of Metals (Asian
EPM2008) (=T, E&fz%7% [New Horizons of EPM - Envi-
ronmental Technology | (&0, 10813158, L&, HE)

- B BF & ##Asian EPM2008IC T ER & & U &8 &
[Application of Microwave Heating to Steel Industry and
Environmental Technology |(Z]11.10813-158. 7. &)

- EfE & & Asian EPM2008 (T, ERH LU E&E
[ Control of Non-metallic Particles in Liquid Metal with
Electromagnetic Force | (I§1%.10A13-158. L& . #EH)

* HEIERSAR - BiAH R D AR I F — 2 1. IR
[ BEEAIEDERRFIE—MEREN & RSN | (B0 1
R22-230. RIFEFIFAERE1IF—F SINE3BE)

c N RUTIRARIC BT RS RERIF R
(#0O. 12A5-68)

- P2 0 FERARMi RS HISRE - RACX T+ —
FLIZTUSRIVT XAy a (B0, 12R19H. L&)

2O, CEBERARETIEEDIC. BEMEBKRELE

BELTVS (FAAREEH. HAEIH. trersushrn. &

REBITEM. JFERF—ILEH. BILLER. BYAKINIE,

BREFIFMER. BRM. AREMRESMZEENK. BE

277 MK, BEEASNEGATEIE, HEEATIVIZIA

e, FHABRERME(A) . BHIREISTERIRMZ GHEMZR) |

FHRERZFIZE)

S. Shimasaki, 3rd Asian Workshop and Summer School on
EPM, Excellent Young Scientist Award,

(Oct. 2007, Shanghai, China)

T. Kato, Kinken-Wakate 2008, Best Poster Award,

(5 Dec. 2008, Sendai, Japan)
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BREIRTJOEASEEE  sustainable Recycle Process

TEIR 4 RERETEE 9 BF Recycle Ecological System Designment

EIEEENCT SN FSIMER

Development of porous polymer materials for better life Professor

BE WX =

Ken Hosoya

In order to go for better life, we are developing novel porous polymer materials having several
functions including water clean-up as well as treatment, selective molecular recognition, and effective
separation. To achieve the subjects, we try to control the morphology and surface chemistry of the
porous polymer materials. We believe that these research subjects lead to effective use of water resource,
clarification of interaction between drugs/toxins and biomolecules, effective removal of environmental

pollutants, and sensitive or faster analyses.

WMIAREIL, 2008 FE4H L MERAREE LTH LR
g—bref)or-. [ERFEZHATRE(VEICRELL
EMREOAELET—<ELTHBY, EERESN TS
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E5 73K ET-oT 3. R (Figure 1. Cyclicality
of researches) ICl3, ZhZhOMEREDHEEHZR
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7=AREt | RIS FREEREMOFER | [ SRAKS -
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BKERFMORRE
IRFIROSHFHERMS(E/ ) Z)EEINTEDKIC
BT, KEPRESH, YINTEORGIIRI RSN

BIEVEASHEL S ZhiE, EERRICELSTKDY

R EFohdEHIC, EMBEROBEMD KPSk E
INBZETRIZEETHDEEAS5N S, TRI(Figure2.
Observation of roses) ¥, /NZEBWERBIELER%
o1 BFROREBBRENEE (L 12> bA—L, HIE/Y
ZER)THZD, NTOEGRIPBEEICRSA TS,
CORBIL, MRELFBELTOT—VEMED, XKF
LIEQSIGEN@E =7 7O—-F#REHERL TV 3.
HRT T4 =7« T VRN foARET

EIREMEME BES FEEW) EBET 3, R
CINJBERRTDIFERELT, PI1ZT4TIVERWE
FiENH 3 (Figure 3. Image of affinity gel). ZDFE
Tlt, FIREICEATE(EINAZEL2TFEAVWT, &4
3R INJBEEIRRTBENENESh DY, “EfM7E
BAISDFORBIENIEINTEST, ZSLOMEEEZT
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BEC V), EVWIEER, ERAMICEBNFRT 71715
IWRARICDLEN B EEAFTES.

Figure 2. Observation of roses (after three weeks)
(a) : without monolith, (b) : with monolith
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Figure 3. Image of affinity gel
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Assistant Professor

Takuya Kubo

Figure 1. Cyclicality of researches

Figure 4. Schematic image of new concept
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Figure 5. Photos of spongy-monolith
(a): physical appearance, (b): x 50, (c): x 200, (d): column-end
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@Takuya Kubo (2008) (Keynote lecture)[Novel hy-
drophilic polymer monolith for capillary chromatog-
raphyJNTERNATIONAL SYMPOSIUM ON CAPIL-
LARY CHROMATOGRAPHY (Riva Del Garda, ltaly)
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1. “Properties of flaky affinity resin with co-continuous
structure”, T. Mori, A. Tanaka, T. Kubo, K. Kaya, M. Saka-
moto, K. Hosoya, Bioorg. Med. Chem., 16, 1983—1991, 2008

2. “High Throughput On-line Preconcentration Using
“Spongy-monolith” Prepared by Pore Templates”, T.
Kubo, F. Watanabe, K. Kaya, K. Hosoya, Chem. Lett., 37 (9),
950-951, 2008

3. “Selective Adsorption of Water-soluble lonic Compounds
by Interval Immobilization Technique Based on Molecular

Imprinting”, T. Kubo, Y. Tominaga, F. Watanabe, K. Kaya, K.
Hosoya, Anal. Sci., 26, 1633—1636, 2008 {th63R
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RIS I SR Ecomaterial Design and Process Engineering

RIS F{EE 9 EF Environmentally-Benign Molecular Design and Synthesis

FTHRR S AR i ERERE 97 F DB FE

Development of Novel Synthetic Reactions and Functional Molecules  professor

BiE ARED fARR

Tetsutaro Hattori

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

1. Activation of CO2 by Lewis Acids and Their Fixation to Aromatic compounds : We recently found
that aromatic hydrocarbons are efficiently carboxylated with CO2 in the presence of AlX3 and R3SiCl. The
reaction mechanism has been proposed based on the observation of reaction intermediates. Furthermore,
this method has been successfully applied to hetero-aromatic compounds.

2. Control of Chiral Discrimination by the Dielectric Property of Solvent : We have succeeded in
controlling the diastereoselectivity in the optical resolution of 1,1’ -binaphtalene-2,2’ -dicarboxylic acid via
1-phenylethylamides by the dielectric property of solvent.

3. Development of Thiacalixarene- and Sulfur-Bridged Oligophenol-Based Functional Molecules : To
acquire novel functions of thiacalix[4]arene-based molecular hosts, we have studied on the transformation of
the hydroxy groups into amino functions and developed a practical method for the preparation of 1,3-diamin
othiacalixarene. We have also succeeded in the precise separation of alcohol mixtures and efficient synthesis
of dinuclear metal complexes by using thiacalixarene and its derivatives. Functions of novel sulfur-bridged
oligophenol-based molecules have also been investigated.

R OEE

ARH TR, RIBICEFEPFTICRLLWDDETE
NEBNCAEB DD L WERESRIEFI S ERCH A
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Assistant Professor

Naoya Morohashi

Me Me
R3SiX, CO,
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R;Si—0-C=0 AlX,| —»

I COzAIX2
F

Feasible reaction mechanism of the carboxylation of
toluene by the CO2-AlX3-R3SiX system.

Control of the optical resolution of 1,1’-binaphtalene-2,2’

-dicarboxylic acid by the dielectric constant (¢) of solvent

X-Ray structure of an oligo(benzoic acid),
which has high extraction ability toward
lanthanide ions

ERBIRICHHIRTAIALERIAM FELTHEIENI B/
hd, H2ld, MEEBEEHDOFT7H) v I R[4]T7L—
CEN—RETBHBEEEMED FERRE LTS (Chem.
Rev. 2006, 106, 5291), AF (3, HEEMEDOEFTEL
T, KEBEEDAMBEERITI /L _E1L:EDHEL (3rd
International Conference on Advanced Organic Syn-
thesis Directed toward the Ultimate Efficiency and
Practicability PS-52, B#A&K >R 7L 0-25),
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F=26B) .

1.Morohashi, N.; Kitahara, T.; Arima, T.; Tanaka, S;
Ohba, Y.; Hattori, T. Org. Lett. 2008, 10, 2845.

2.Morohashi, N.; Akahira, Y.; Tanaka, S.; Nishiyama,
K.; Hattori, T. Chem. Lett. 2008, 37, 418.

3.Morohashi, N.; Nagata, K.; Tanaka, S.; Ohba, Y.;
Hattori, T. Chem. Lett. 2008, 37, 1228.
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SA TV )VEHIE 7D EF Life Cycle Assessment
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Ecomaterial design and process engineering

toward sustainable material cycle

BE RIR @t

Professor
Tetsuya Nagasaka

The objectives of our research subjects are the design of eco-material processing for base-metal
production, waste treatment and artificial resource development with the minimum energy consumption,
resource input and environmental load. Some research projects include the design of eco-material, material/
substance flow 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” (we are calling this area as “Econo-Engineering”) to solve environmental problems.

B CRRESANEZIMEE - BERBE7OER
(EcoMaterial Processing:EMP), ¥ U7JL7O0—5%4k
(Material Flow Analysis:MFA). 4 7917 7&X X
> b (Life Cycle Assessment : LCA) D3&Kix&EH L& LT
YERRO-HDREZETIZOMREED TS,

MFA

[HEfErRett S | #FRT 50101 [HEREER | 23RN
ICRI-TIENEETHD, ZNTIITEIRSEDINEWEIL,
ENLHLFHEET. ENHVDENIHEEENVTVEIDES
S0, E. s, EEDFILEEEEMELTHENZATEE
L. REATFCEREEZHARNICIEET 2 L TRE
BRRERZELLDEVOREMER. ~7UT7ILT70—-
THT 1% (Material Flow Accounting : MFA) &S
hTHY., 0FREELSEMNEFDICEAICTONS LD
[ZhE>TW3B, AARETCIRYT Y PILIA—PHDOFESE
BUWTU L L7XAZIOTO—IIDWTDRE - BEET o7,

NI —08TI3EBICT 73h, WRRHDOFHE
E130.08% & SN TVWBRFESISDTR CH D, BRART
BET3E5ICLo Y. BU. 8B KU IV
. BYDEMENBRZREDEENIHSNTOBY, U
B TERIEL T VW AEDICTREFE L TOBEERETH
. KEBDISERE B CBIEEMOTEEZESTVDID

Fig.1 Domestic material flow of phosphorus in Japan (2002)
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P—RRITH D, B BRIZ. EFRICEITREELIER
ERTHY ., FADIXINF—BETHIATPREREHRNE
TH5. DNAXRNAIZE>TEELREFEZEL W3, F/-.
ER)CBEIEOERNTHY. B BREEHOVWT
NICBEWTH, UL IBEMORE. EHHIFICLADR
BETECHD, —H. TENE)OFABILZIEICHR),
R, {bRdh. FAM. FEEMEL BRAME. HEH
BE. BHOBENIH D, EEMDUERETLR CHDZ
Ens, BEELTOREN EEIRIICAKZL,

DRBRR. ABRESSHEOMEICSV(EELK
ZEHESTWBY, TEMICITEARI BREEEZTIZ
TRRBRD TH o7V, RIECHREHIEZ R EBEED
FZMBEATHo) ., ERIEBL THRETFE CH 720 L
PLENS, BT EEBEMBEDVDEDE L THIYE
BUTHY, Vo EREBIMIEEKELTCVWARIEICS
WClE, VCORTHEBRIIEBFETHDIESNhTNS,

RMETEMICFAINTWISRENY A, B’E
DR—IATHEIPECE100FELRICHBT e B
hTHY ., FHi-h) o EBRORENEETN TN DS, KNI
WETIE. FlLUCOER~YTY7L70-5HzE0 T
SURRZ T ETKBRICEBHBINZ) I3, BSLUVEICS
WTEIAD VIAEIFIERFETH), ATV ERELTR
HTEWRT vV ERFTEZE &R,

Fig.2 Phosphorus flow among South Korea,Japan,
China and other phosphate ore exporting countries

HEHIR
MNEREL) —L

Associate Professor

Kazuyo Matsubae-Yokoyama

EMP

ARADFEEFRL) ERE1,0000F2EFHINZART S
17922k, BIRTRABSF 77147y 1t 4> MDRE
MEELTIHAIILENTND, ARITA Ty 2 ldZ0E
BB TRE2DRERTIMELB(LE LD, PTHRIER:
ER- L D3TRIREBEEEZBATCAHTZ NS
W, BRI ZAT Y15 RERIRETI YA IILT 37
HICIE, AR ATy oanrbDirik -eFR- Lt s
CRBREMEORERINTORENLETI NS, KRR
TIRELTWS [BEe 0t X | #HICRULE, BARTSA
Ty abHBECETEERILTRES - BHROBERLS
BECLBBKERRL. ARSI Ty ahDiRIFE b
ELLDITHRESTRERGIMELEGRETIHDTH D,
BeEi8 7 O ADI%E LD FARAFAMAIART > MEL, ITTD
3RICEHIN D,

1. HFBEEDRS - BEICLS, BHTEBETORYE:
EE - ELCDE

2.NaOHZ W\ =mhFIC L2 R RN DOREBRHHMED
WD 5D B

3AF U THEE RV ZRRDARTRDERIREE
BERt

LCA

FATHAIINT XA b (LCA) DHFT, EXEMERE
EBELAENAT) Y RLCADFED—DE LT, EREME
FERAR (WIO) ZRW=Aid $H 5, WIOIREZEMLIEE
U TEPARERPT & BRAREBPIDREICTETE ¢ 2 Ak 12K %
HELEHDTHZ, FEEEFILCR (FHRE. 2FE.
MHE, SR, IUFE. BEE) ORALM A EEYESR
& B8 & (Tohoku Region Waste Input-Output Table: TR-
WIO) DEfEE 4T, ChERICRILMIBANTREETSH4
ERILHETEINIFTYRDARKELEDZIHZBEDIIR
DWW, R ETMME1T 7=

IREETRDZDDIRE

ORI TILALNDIRBA.EEEREL-SHERBEIRITHA
EEERETILOIBE

ORI HIKICH I BAREERENHELGCIST — 2 N—21L

OHIXILF—ELTORBRNAF Y IDFIH

OTZXUF S X M 5 DEFREIIFE M DFIZ

ORIKIR 5 DIRIFMEN M E A HBH LR AT DRI R

OSUHZZ Y DBERVUREEEIR/IMETOEADFHZE

FEINEERR

OHERNE (D2). /NEFHTE (M2) 7 (+1) BASKSEH ST EE
BERSFERI S —EREFHEZFE V- UE U7z, (20085E9F)

ORIRMth HUIR S REAL LT L EIRY YA 7IVHEERR
SEREV-LELE, (2008F11A)

OMNE—HEHE. RIREHHER S International Con-
ference on EcoBalance 2008 TBest Poster Award% =&
WelE U7, (2008%12R)
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RIRERGRERORIRICHITT

Toward Realization of Medical Care with Low Environmental Load  professor

HiE HEHT

Koji loku

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

contact with us if you are interested in our laboratory.

1. RADHE

REMFOBZEES - EEICEALLFHLVEAE
BIREEEHERE | OEBEZBHELTVET, AGRE
ERIBHRETIERETIE, ABELEGEERTIHTI).
BEEMNIBRERERIDNS AL TIRERINTICRSE
MEDHLSN, REBWIEZEH/-5TIZFENDEEZNIKEIC
EEINTOET, 3512, ZOREMY RIEFICHES
nNTWEd, EEDREMIFLOD. U1, Va1—
2, REANOEROEVWEERZOEEICED 2EEORH
Hhid, HERICES>TRBEDRBELH>TVET, COME
ERRRT B7-0DICI13. EEREMPEERLHMERIR
(I =8GO MG, REABFOBMEZDOERITANDE
A EEYOBEYLNIEEDORFE. BLUBEELRIUC
RT3 SEROEBIVETT, ThoeHETSIR
BEERER 3. 2HFEMZLASEICLEET %M
EMRBEEDTT,

2. MRME
[EmEEEERIRT MBI DRIR )

RBIHHPATN I ERMR LS VICERIFEFREE R
IRICT B EERIREE TR EMMEIORIEARET LT
9, 2008F(CIE. ERDEHETET [ EARNTHRINS
hELIIBEBHRT5CaRiB7/N2 1 NZFLE | HAIC
SeBRLT CRIZL (Fig1) . RRIZERRFEBiomaterialsiZ1
HahE L, ZOEMIE. CanRIBLFFLFERM
BROTINEAMNCHBIE, BLUSIEEENERED
FIESN AR F IS Lo THEES N, FFOEAE WIS
LR MMTILNF/~I7O0F—4—THIEIh T3
EICHNET ZDEIBZIEIE . BBEDAESTRT Y
JTF)IN) =227 (DDS) DR ELTERTH S EH
FEIhEd, £/ (BF) BAFHEIA—JFLL6EIPSDE
BEZUTFHEEBRERBAMREEDTOET,
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[MERERMT I\ ADEIH |

BHEORENEDESHT—TIVEE, BETNIIAD
BEMEERSENE BEDRESEVETL. HE
EOFERBHBERTEET, COBALS. LAY
BEEBIBETINEA MDHT—TIVEORBENDHE
ETWELE, BMIERBLANILTH, BELTIRHI TR
ShTVWEY, EERMBEMBAAEDTFEHREICED
WTHREED TOET,
[RIBRMEMHE ORI |

BOEEEDTHDZTING ML, B4
IS LT BVREEEEELTVWEY, LD >T 7
INZA N, REPSHEMEERET S0 DWEEIE
LTEREEFINTVWEY, 22T EEAMAORIR
ICHEWTEShETIN2, MIETHRE, BIESED
=DM ERETTBDICHEILTLIERATVET,

ZDOMth, EiR - TXILF—RIBEDRREND—DELT,
BRSO X F B L -EE RN ERMICET3
EFEEETOSIVMIbEH-STVET,

Fig.1 Bioresorbable porous ceramic composed of calcium-deficient
hydroxyapatite. The porous ceramic was completely resorbed and
replaced by bone after the implantation at the rabbit femur for 72 weeks.

BhZ BI
LER B2 &g Bl

Assistant Professor Assistant Professor

Masanobu Kamitakahara ~ Noriaki Watanabe

Fig.4 Photograph at Imoni party with Kawashita Lab.

3. EE3ZR

1) FE - AZAFZEOHRMAEN—IREL T HAES
FOHEIR EFEARP RFERFZOEEFHIROM
HEER LM R ETVELE (Fig.2,3), ZDFE
(2. BEICHMERHCER SN W ERETFHIRES
MBS DIMEELIAHL. RmeRDEL, E5IC,
LBERIEMEROEFRMERE IV T THBEIL
HIROMREEGREL. HABBEY EEEITVEL,
%7-.2008F 11 AL S5FELSDMEELZIIANTOET,

2) MEBBFE - KFERMBEREXETIOTILIREY
O T« 7EETOT T4 & EBICHELTOET,

Fig.2 Group photograph with Prof. Wang, Prof. Huang and President of
School of Material Science and Engineering, Tongji University.

Fig.3 Tohoku University - Tongji University Biomaterials Forum.

4. HERAS JUZFEHRA

<HERE>

- B TREXE(FE) . ERIEARFE(FRE)

- B (R EERMREMZER. RERFRER
SRR ST
(KF) IEREXRPE. RIBKFE. EHEKXFE.
HREGRMFRNAFRAE. RRERKAE
(%) MBELFTEMXZH. BEKXSH

<ZFLAZE>

() BRRRF R - 2 BRI E RS

5. %&i&

- BRI HRERFEOMR

1) M. Kamitakahara, C. Ohtsuki, G. Kawachi, D. Wang and K.
loku, “Preparation of hydroxyapatite porous ceramics with
different porous structures using a hydrothermal treatment
with different aqueous solutions” , J. Ceram. Soc. Japan,
116 [1], 6-9 (2008) . (REAF EDHFEMZE)

2) S. Ji, S. Murakami, M. Kamitakahara and K. loku,
“Fabrication of Titania/Hydroxyapatite Composite Granules
for Photocatalyst” , Materials Research Bulletin, in press.
Available online 17 October 2008, doi:10.1016/j.materresbull
.2008.09.047. (AR LEKXF & DHFFAZER)

-BEEE BELE

1) FHEFEZ, FEFRER, A &, ‘TN RBLY
L-TCPOEREEEL”, BAZEF=2008%FH] (5142
[) X%, S1-16557588(20085F3H26-28H )

2) HEMT FERIE, EiSRIRE, A EE, SLAASHA,
ME @, “MEEE TV LU CBAILY I LD
SV IANDER” , BARNFRTUTIVERD
R712008, S5-11815:4:% (20085 11817-18H)

-ZE
HEMAT  ARER) A LFx - FilTE (2008)

L EFEIEE D IUMRS International Conference in Asia
2008 Award for Encouragement of Research in Ma-
terials Science. RIBRIFZHAZTRAZLIZENE (2008)
JNEOHE (IELRIHAERTZ2E )t FRR20FEERAEZI VY
ZB AR BEXBMAR RS S S U E28EERE
FESaRtitEEX BN FHEEFRKRE

-2 ARARETOED
HEAZ I HAMRS BEEE HAESIv 7 XHS
Fhiam M et meZ 8. R mEZE. BA/NT1F
YT UTIVER FEE. AAER) V{LtFES FFEE.
RFfimaaliRERZER. BT UTILFES T3
8. 8th World Biomaterials Congresstzv ¥ 3>F 17—,
Asian BioCeramics Symposium 200877 K/N A 1) —3
3w 71—, The IUMRS International Conference in Asia
2008tV T47A3yT—BLUPtyaFrT7 i
TEREY  BAt I3y 7 Xins EARREEMEES
BE MM ERKASHETR0FEMFEAST LY V3
> HFIRZEH. The IUMRS International Conference in
Asia 2008ty 3> F 17
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Creation of Technology having a view of nature Professor

Emile H. Ishida

The Earth repeats selection in its 4.6 billion-year-history and produces a perfect circulation with least
energy. We can learn two things from the circulation of nature. One is the perfect circulation systems and
mechanisms of nature. Another one is that, although nature is selfish, it has created the perfect circulation. While
human beings, because of their egoism, they are about to come to a head of destruction of civilization.

The mental desire of human beings is endless and such structure of desire is called “irreversible value
of life”. One can't abandon comfort and convenience once they experience them. It is therefore that, the new
technology means to admit an expansion of desire, but it is not materialistic desire that modern philosophy
brought. It is a conversion into the mental desire. It is not to treat nature as a slave but a value of the new creation

of things where nature and human beings are equal.

Using such concepts under the severe environmental rules, we design the life scene where we can be
excited and expected, look for the necessary element in nature and re-design it as technology. This is how Nature

Technology is born.

The global environmental issues can’t be avoided, it is not restriction but a new direction that we must
tackle. It must be the world of new technology ethics in which we are excited and expected.

1B 0/0I—%"EZD
[NCESTOHMIREMBEE [N [Fo/O0 -3 2
OEBICEBTZZ0ON ], [HEZEThEEDES BT
/ATy —pRHSNBDD |- WHIBERBOARG E[ 31k ]
(BE) & [XR] (77/89—) OFEBCIES, &K, 3t
EXFBISETFLUTAD TRRTEZZ T TH I, ZOTREE
DAREEIDORERREVE XL EEFLT LE o7, Tld. a8
ZDEILRBEIRRI-STLESDD, ZHIETHILMIR
RN [HEHNBRE . TAhEEREDHFIDLET
T 7/ O —FRELEDBITMES KV, SHLPEI
DEFRTNEESEWHLWBHD DY RES L DD
=6 st AR P ETREEMENR T E M EEEL.
FEFICRIREMSERIZEWVWIZETH D, ZLTIND2DH
ZHEMALLAEWEDICIE, MREES T/ A —n5, B
REEE S LBEERER T //00-BITLEeThiEEs
BV, BROTELEIREER
ETEHIDRUNRERBDT I/
AY—2Z [ZMFv— TV
JBAY—=]EDTH S,
WTEEREXHEISEGX
BN, ZZIZkD5hh 3R
. BREPEIN LT RO
B BoseEBICLE
XM Fr—-7T7/00— 2
NosERTIEREEIEL.
[BRICZR T 7/09—]
(pp1-229) ELTE#EL 7=,

Concept Book for
Nature Technology
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2.RAFv— - FT0/0J—-DEIEFE

2030FEDFZA 7REAINETH AL, ZDTA1TREA
WEERTZEHICHEBELRF /O —%, BREBRT
BROFPSELHL, BEHKIODT L 2—%pI52 L
ICEWEFRLE T/ 00— LTATEFEEINETIC
BEFLTE S, SEERESICHEAKNIZ, FaR DD
EXTHAF—EHRTFEMREED -, ol HDIL
DietERR (B BHIEFE) EEO[R1F+—-
TU/AV-MEE]EI-T1x—bL. BI0HDOLEITH
LT M Fv— - 77/0Y—ICATIEESSLURA
Fyv—FTU/OY BB ATLICETET—03y7
(B1E~25E) £ EHICHAELZ, P3—VT7IHAZE
EBXMFv— - T/ O -BIEFEOHRMERERET T
ey, ERNGERRIEERN DY) DDH 5B,

Creation system for Nature Technology

BRAFY—FT0./0IJ—CLDHEREMEIBEF

(XD TS| &EN LI-SHEREX VS HBEDERET
T\, RRICSBICTFEETBIY (BIAE. AFUFIb
DED BRI EF T M) ZHNT. KBERICICED

HEHIR Bh#
IR B 75

Associate Professor Assistant Professor

Ryuzo Furukawa  Hirotaka Maeda

Education for children about the environment, work shop at kids Design expo.

XV ZIAEORERICI)BATND, BARLEXVEILTE,
—EEDKFETIN HZEAFRCEATIE. BEEIC
BB ETEEFASHFTEEZ e b o, &
hiz, FAADOKEROWE HECLDDDTHD, BRI,
AIBHAEANDKEROWEY 1 MPRERICET 2
LR EARFT EMBIREINT 1 — RNy I L. et %E
BLTW3, /- SEERMBEE L TWBHRILLATILTERD
£OBVOCHREFERFE TRE CEAMBHCERTES2E
HRHELTWS, BSELAEXVEAEEATBICHANSZ
ET. B RO IRELELEERIE T ENEFTES,
[HEVLIDFTIE GENICOVERE) | #5E» L =BhEH
BOERERA TS, BFNFMTEILKWHRZIL)EED
HIdZ &L, MERED T Z 7 2 EEPREHESH
EETHICEERHELOOH D, REMWBELHIHE T L
I2&B. Bh/EHEEER BT 2 MEIOBRRERTT LTS

Actual property of the developed material for controlling the moisture.
Variation of the humidity and temperature in the airtight chamber with
and without the prepared mesoporous materials.

Snail shell has fractal surface stracture

A2 Fv—T0/0V—-=BBLEUCRENE

TEXITE. NPOL EICEERBE5 A S AEHRE
U7-BBiS 408 (3511 pp.52-53% £ HB) X 2030E (LB A E &
FABZ LD, MEDNZEENRICRIEHE ¢ #FHE
BLTW3, BEICEALTE., ¥y XTFHI 18 1370
A7 VBEILMLE) TOREDIZH,. BAS., BIH(21)
DINFHE (—BRFE ) DRFI1000 A E RIS, HIRIRIE
MIEERMFr—-T7/07—ICELIRE. X1 F+—
FTU/AY - For KRB (SEERIEICEOELILY
NAR?]) TR LT BREEHET o

5. ZDuDiESN
B
orLE
NHK-TV 71> 22 21> DR, REARBRETV
BWHIkET 5702 (FR60REFEFRIEMR) & &
oS> %
NHK-FM k=% J7 ¢ ZHEE.
7— NI 7 I LForever Green Radio’s &
O}EEE
Za— b [ETOBESEITI .
VIIMNBROTZESEBGEITHLWT /A5 -0 =5 ],
BHEAEETIS IR L hER | H E
o T
(SR MIERH<C | SRR,
[FH=BIZAZBROAREE | HHITE5HH
“Natural by design” The Japan Times# & £t37m

Snap shot at Talking with Matsuo-Doh (NHK-FM)

EASNHRER - BfFEE

Channeling the Forces of Nature (The 6th Asian Meet-
ing on Electroceramics).Nature Technology (IUMRS-ICA
2008) % EBMINEFREE, BIFHEET o7

RIEHB
ZTOEDZANREHE HESZE (BEBE). BAXE

AFEE FHRIEBORENE (X2). RERE/NFR
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HA-bDRIBEHEZIEL

OHETSIEDGEEI%EE

To7

TIT1ET1LR—b 2008

49



50

I;%i%EIJﬁEETE%‘éE%EE Ecomaterial Design and Process Engineering

RISRAMNMMERE SR EF Structural Materialsfor Eco-Friendly Systems
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Atomistic of material strength and lattice defect control engineering  protessor

B Al n—

Koichi Maruyama

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

TS5—VLV%ES T SATBHICKDRRIFER
CeolXFTINBZ 77— LU 3E=FHDRFERNAET
Hi), FMRE L TR EREIRET - AR Ih TS,
SHICHPETIRT7SI—LoOXKEEHRFENHIEILIN,
KBTS MIESTTT—LUEREMICHIET S E
PREEE B HTWD, L -7, RRBEBEDZLWHD
EICESTTI T L RENPENEHTIEELATER
THY)., CDZEITEREBEOERADPSOEETH D, %
CTYUMRRIN—TTlE, 7I7—LBRA—H—EHEA
T, 77— L EfEoISARMD—D2ELTT XA
FICLDRFBEERFEMDIEEN 2T/ ChETTS
AXBHFHETIE. TI771 M T3 M—FHhTEM
LW, REBEFDOBHROIERIIAAIGEE ST
&l L LE4IE. 77 -LCDFHEROEVRSE
ICHEBNAAIBMEICES>TT IV h—FHTTT—L
CRENAAERTHY G SEDEIITIRDEIHDEF
BIL (1) BET7XVAFNEECKREA A7, %
DIER. HBBHRFMHICT BE THEE L xFREE FR
TBHIEITHRINLZ, K2i12, fFREIh-RFESLUOE
R (Fisk) DMIEEE%2RY, RPORFEEIZ. B
EHCEoTTT—LonoF/ERIET T 7M. &5
ICTEINTPRAA—RINEZELTEZEDN AP, TF
AVAHFHEIC L B BB FRRERDAIREMENTREN T,
CDORRRIE. 2008F (ZFME SN /=The 17th interna-
tional federation for heat treatment and surface engi-
neeringd £ U, KEOak RidgeELfftZErr dMaterials
Science & Technology Division’ s SeminarCei& 3
7-fth, 4EEFEREELEED SN T3 (45FA2007-1462745)

ZEESEINTICSITDERME OB BHMELBE
Z#h$kE (Multiple Directional Forging, MDF ) I£f54K
AEMITED—ETHY), BEFIREOESFA %
BAWa2ET, BHREERICNIEZTIZENMRETH
3. ZMD7-%, ECAPE, ARBi%, HPTEZELRM, B
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AROTHMLEFRELZDMFEHIILTITIZEH KRS, N
AT, FERMTEEERYMISOREISHEMIOT
ADIEBRPESND70, MIPOMBEBEEXEELE(L
WICDWTEHMAREI P RIBE TH D E VWO B ERED. K
MRETHHMENRLZEBTIIZILINLTER
TMDFINI %47V, AN IR OAERE MR, BIE PR
MEICDOVWTHREEZT-o VWS (X3, 4).

TIVIZY LEKO$ AN IMOBRE S & ORI 3
ICKELSHEL, MENP S LD EZDERBMIMFIREEL
KEETT3. COERELT, MENIELEDIIETE
INy FRLIBEICENRIC A U AR EIEEE I EIR TE AL
B3ZEE, MIFOEHMI RS ICHEE - E—HBLPT
{BEBZEPETFOND. HIHE.999%DTILI =y L
TEHEEBETEZLVWHEMNBRESENIEL, EXOTAHINTE
5L THBELBENMMLIIECHE V. £, &
R LD AE U B EEERMERED TV Z I LTI, i
LD E LT, IBREENADERDOARICE AR
PHREL, ZOXEALISHFLOWSARAPERTEIZED
b7 E-TMDFIIIICHWTIE, I7OEARED
R P ERAREICAZSEELTWSEEZL5NS.

K EORRIZIEAR-ERFESFEICTRERINA TS, 48,
AR FF AR ERBIE GEEEBMT) OXIEICL-
TETIN TS,

MR Z IOz DIV —T i8S SRR
WERRIE/LRALIE (ICEF 7=COBEHH D #&EIIE. AED
BELRBETHD, AP EDCOD30%IbLRBEF & B
RFRARETOEINSHHIN TV S, AREMMO
{EABE L) BARTEEL) DCOBEHEIFZWIIHH D
H5T. ZLOELX TRRAXDODFRAIGELTND, 5
bARKHEFHTZICIE. CONARIEINE, BES
L MDEDRIEDP RAIR TH D, ZDLILEREAN ST
F. ARKHOSHE(LICE T -EFHONEDOTOY ©
IR EST, BRIV —TH. ZDO1D[ sk

HEHIR BI
SR FH A BEx

Associate Professor Assistant Professor
Kyosuke Yoshimi  Mayumi Suzuki

DEFHNSEE - SEECEBMERSE ICSMU.
[REEHFGHETEE I OMREHEL LTS,
KORET 7> beRIALZ2ISEERT 3013, iR
ICEZBIETOCIEMAAL, ¥—ch2BEOREE
ERLOWKDLENH S, BIEHERREIZ, BEOREE
ERFIEL- LV SaE LS BMEIOREEREEICL, 5
R, BERAKDRETS MOERRICHBITELS,
CDEOBEADS, RESCTIMMEADT )T

Fig.1 Schematic illustration of the plasma spray
coating of fullerenes.

Fig.2 Microstructure of a carbon coat on an iron substrate
by the plasma spray coating process.

Fig.3 Strain increment dependence of the saturated flow
stress in aluminums varying purity.

BEEBORAETE >/, SCr7 71 METIEE4(a)
D&%, SBEDOEMEECIAVILT YA MARE
W%, ZOMF£650C T10*hiLiE L 7= D#E#Z X4 (b)
ICRY, REFEERICES ST~ T ¥ MEBORETER
HHETL, IhP ZOROIMTROLERLIBEHETSHY),
ZNICEDWTECT 71 MAD V) —THBENIINT
FRRACE B E&SRELee ChODMRICKH LTAREE
BHEEBRFRIMEEN RS SN,

Fig.4 EBSD orientation maps of MDFed 4N aluminum
with 0.5 strain increment. (a) Ze=2.0 (b) £e=3.0 (c) Ze=5.0

Fig.5 Lath microstructure of 10.5Cr-2W-0.4Mo-1Cu-VNb
steel after aging at 650°C for (a)11 h and (b) 10000 h.

HWEINERE
1. Award of 6th Light Metal R&D Furtherance Medal,
K. Maruyama, on 10/5/2008.

2.114th outstanding poster award of the Japan Light Insti-
tute of Metals, A. Shibata, M. Suzuki and K. Maruyama,
"Effects of Heat-treatments on Microstructures of
MggeZn,Y, Thixomolded® Alloy", on 10/5/2008.
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MERIREREEREHAMERTOI S L

RERIBEER-RTYRIAY S
AMERI=Y ~(SEMSaT)

Graduate Course in Strategic Environmental Management 2 EH S
. . Professor
and Sustainable Technology Solutions Emile H. Ishida

In March, 2008, 7 students of the second term of Master of SEMSaT have completed their studies after two-year
severe training. In addition, one student was admitted as an environmental program officer. At present, there are 23
working students in Masters Degree Course and 10 in Doctoral Course.

Results of the VPP persuaded by the graduated students were performed by the form of leaflet and delivered in
order to disclose public as one of the social capital.

The 4th and the 5th SEMSaT seminars were held respectively with themes of “Culture and Science and
Technology in Edo Era” and “Biodiversity and business”. Both were highly evaluated by attendants of the seminars.

Consciousness to the environmental issues rapidly increased by conducting questionnaires on needs of the
environmental education, environmental consciousness and behaviors, however, a serious problem was extracted that
there was a big gap between environmental education, environmental consciousness and behaviors. This would be
reflected to the future curriculum.

Headed mainly by the graduated students, a preparation of the establishment of NPO, named sustainable
solutions started in April. This NPO aims at a social contribution through construction of the system offering
knowledge and activity to the citizen’s society where researchers, industries, administration, policy makers and citizens
cooperate functionally and systematically against global environmental issues that we face. Concretely, a support to the
environmental education and a consulting activity of the creation of solution will be conducted.
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Newly published VPP leaflet
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Display of Eco-house project at Eco-Products exhibition Tohoku 2008

HEHR it =] [igat =]
11 #iiE K& RF FoiE H—
Associate Professor Researcher Researcher

Ryuzo Furukawa  Akiko Mizuno Masakazu Inagaki

Presentation at SEMSaT Schooling
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4th SEMSaT Seminar

Newly revised SEMSaT leaflet
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Group photo with Prof. Dr. Carlo Vezzoli, Eco Design
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Schooling scene
with Prof. Dr. Jannnet Yen,
Natural Technology

Workshop at schooling
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Activities in 2008

+ Symposium ‘Energy and Nature’, Katahira Sakura Hall, Jul 7th, 2008

+ 4th SEMSaT Seminar, Tokyo Metropolitan Teien Art Museum, Jan 29th, 2008
+ 5th SEMSaT Seminar, Tokyo Metropolitan Teien Art Museum, Jul 8th, 2008

* 3rd SEMSaT workshop, Yoshimizu INN and Restaurant, Aug 21th, 2008

+ 4th SEMSaT workshop, National Institute for Materials Science, Oct 10th, 2008
+ 5th SEMSaT workshop, Yoshimizu INN and Restaurant, Oct 15th, 2008

+ 6th SEMSaT workshop, Japan Coal Energy Center, Nov 25th, 2008

« 6th Environmental technology Symposium, Nov 29th, 2008
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Graduate Program on Frontier Environmental Studies

7V T IRIGREN OB

Toward Sustainable Development in Asia

JOISLEERERRER JOIJSLEEZSREIRER
B B0 EE B HE AT
Professor Professor

Shoji Taniguchi  Koji loku

In regions of rapid economic development, Asia in particular, there is a fear from the environmental point
of view that such rapid developments may bring serious harmful effects such as air pollution, water pollution
and waste contamination, desertification, deforestation, and global warming.

In 2007, Graduate School of Environmental Studies and Graduate School of Economics and
Management, Tohoku University, have made a joint proposal to initiate a program, viz., “Graduate Program
on Frontier Environmental Studies . The significance of the proposal was recognized and accepted by Japan
Society for the Promotion of Science (JSPS ), in September, 2007.

The objective of this program is to nurture practical minded well-qualified personnel, who possess precise
knowledge and broad perspective about the aggravating environmental problems accruing from rapid economic
development experienced in Asia.

In the master and doctoral programs, the social and cultural studies’ students will be provided with
subjects on ecology, energy, recycling and other environmental techniques along with the environmental risk
assessment, international environmental economics, emission trading, and Asian economies. A distinctive
feature of the program is “eco-practice” as one of the compulsory subjects under which the students will be
sent to various Asian institutions for one to three months to expose themselves to international environmental

problems and carry out feasibility studies ofsolutions available in developed countries.

Each school, Graduate School of Environmental Studies and Graduate School of Economics and
Management,admits 4 students per year. Both schools, in close collaboration with each other, provide students
with this multidisciplinary course in humanities and sciences.
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ﬁ?ﬁﬁjﬂyl Ik Sustainable Recycle Process
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Completion and practical application of the selective
removal technique of harmful compounds
in the environment using molecularly imprinting

B B A
Professor

Kunimitsu Kaya

In this project, we aim development of new techniques for selective removal as well as effective analyses
methods of environmental pollutants. The achievements of this year are (1) newly separation media “spongy-
monolith” and (2) novel technique based on interval immobilization technique. (1): we utilized spongy-mono-
lith which is one of the sponge-like materials for separation media on liquid chromatographic separation. And,
the spongy-monolithic column could be used for effective pretreatment of bisphenol A using on-line column
switching LC system. (2): one of paralytic shellfish poisons (PSP); saxitoxin could be effectively purified by
newly developed separation media prepared with the modified interval immobilization technique.
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Figure 1. Concept of modified molecular imprinting

Figure 2. On-line column switching LC system

Figure 3. Physical appearance and SEM images of
spongy-monolith
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Figure 6. Adsorption ratio of STX and ion-exchange
capacity on each polymer
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Figure 4. On-line concentration of BPA using spongy-monolith
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Figure 5. Concept of modified interval immobilization technique
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1. “NIES certified reference material for microcystins, hepatotoxic cyclic pep-
tide toxins from cyanobacterial blooms in eutrophic water bodies” , T. Sano,
H. Takagi, M. Nishikawa, K. Kaya, Anal. Bioanal. Chem., 391, 2005-2010,
2008

2. “New values of molecular extinction coefficient and specific rotation for
cyanobacterial toxin cylindrospermopsin” , T. Sano, S. Kikuchi, T. Kubo, H.
Takagi, K. Hosoya, K. Kaya, Toxicon, 51, 717-719, 2008

3. “High Throughput On-line Preconcentration Using ‘ ‘Spongy-monolith’’
Prepared by Pore Templates” , T. Kubo, F. Watanabe, K. Kaya, K. Hosoya,
Chem. Lett., 37(9), 950-951, 2008

4. “Selective Adsorption of Water-soluble lonic Compounds by Interval Immo-

bilization Technique Based on Molecular Imprinting”, T. Kubo, Y. Tominaga,
F. Watanabe, K. Kaya, K. Hosoya, Anal. Sci., 26, 1633—1636, 2008 tt
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JAPEXZMIZBEE  Endowed Division

IRIVF—tEFaUTsE
Energy Security

IRIF—tFaUrq%

Energy Security

BR AN =
Professor

Yoshihiro Kimura

The academic focus of this program is on field of “Energy Security ”, studying production technolo-
gy of fossil and renewable energies for sustainable development within the framework of interdisciplinary
integrated studies of engineering and social sciences. The main aim of this educational program is to fos-
ter experts and leaders who could take an active part in the “Energy Security” problems from the aspects
of advanced high technology, policy planning and management, on the international and domestic levels

at present as well as in the foreseeable future.

Unveiling of plaque at the opening ceremony.
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In front of the division office.
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HERBRAMKRE., BOMTMAERESSOICHRIL—KAHE
FERARE () EHRTEENEFIN., RBEDIRER
Li=7L—tprH B8R, Djoko Santoso ITBERENDFT
fpEdh, RBEOERENEEIN,

2008 FERELY) . BLATEARIE2R. REAFE1R
DREFRENAFL. RTDDIFEP10AHPSZXEZ—M LT,

ERRD»S6ZDHIR, EHERI/IRRVTITBICEH
EFHTOBEEI ERINDIEHRIS. Y T7T71 MNEEH
BICLZBEERBHRHE L, REXZXZ—P5IETBH,S
DEEFBMICLIBEFBOAEIBRIN S, T WEAK
&) 5% U -8R R St & TlE A RTREE Rt K #UR T
HBICLIABRARDIAE>THN. 1 RRITICEITS
IRIILF—BEEDFIED /=D DFILMEARMAEDOREH
#HFah 3,

HEHIR
AT EE

Associate Professor

Atsushi Kishita

The first lecture of this program
("Introduction to Environmental Studies" by Assoc. Prof. Kazama).

A seminar performed at Bandung satellite.

EPR3ZR

RPN ZYZDZAKRFZE (VT EVBANEN, &
BHERELTBLEAS ARSI XA RITHEFEL AR
BERHIBWTEREEY L,

AT ##3% A IATMI (Indonesian Association of Pe-
troleum Engineers) workshop “Production Continuity
Breakthrough 2008 ”(August 12-15, Bandung) IC&HWT
BEERAOF BEERMICRET 2 BFEEET o/

/-, 8A8-10HICIE. A THHEESHERFETHE
BRRARAMATEN GRS AT 2 L. RN BETE
HEROMEMN ZF B L - AdSE R OmzE 7D
I MIDWT, BRI, EEORFEETo7

An experimental apparatus for the hydrothermal
conversion of organic materials in laboratory.

A snapshot of before starting a lecture in ITB campus.

Prof. Kimura with students of Damasucus university.
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HMiEBE(DOWAR—ILT 1 VT R) Endowed Division

BB FIEISE 9B Control of Environmental Materials
ERISZ9EF Geosphere Environment

IRIGIRME RS EMICTERBIRV AT LZEELT

Towards Establishing Environmentally Benign Material Synthesis
and New Material Circulation Systems

This DOWA Holdings Co., Ltd. Sponsored laboratory was inaugurated in FY 2004 and comes un-
der the endowed division of Graduate School of Environmental Studies. The main aim of this laboratory
is to solve the environmental problems taking the viewpoints of both manufacturer and society into con-
sideration. The researches in this division are categorized mainly into (a) assessing the flow of valuable
material resources released in the society and control, recycle and dispose of them efficiently and safely,
(b) developing soft synthesis processes for the preparation of metal oxide, metal, and alloy nanoparticles,
dispersion systems and nanostructures thereof for the development of functional materials that could nur-
ture environmental friendly engineering and biotechnological applications.

The research activities of the geosphere environmentalogy division were separation, decomposition
and migration control of pollutants such as heavy metals etc. And also, technologies related to the devel-
opment of materials to concentrate and retain rare metals is being researched. On the other hand, the focus
in the environmental material control division was on the development of technologies to prepare aque-
ous and non-aqueous conducting metal nanoparticle dispersions for future electronic applications, and
magnetic evaluation of nanoparticles and therapeutic strategy for magnetic hyperthermia, besides basic
research on the development of non-aqueous nanoparticle synthesis technology.

EREREIROIBEDCDH Dl - VAT LOESE
e T ERBICERAIATVWEFIERBYIEEA
EVHAINENBZELERESNTVWARREBER

HhEIRIEF 75

ARETIE, HBICSII2ESBEDNFEMENE

SINF], T - TKLSODEENER L EDMRE EHE
LTW3. FRR1F4R LV EEEIIRE, 11ALYSHE
DY—FT7r0—-%0Z, #FHiEHlEEl), HE-BEICY
=5 T\ 3.

U7 AFIVDANTLERDI=s DiESE - (RE5HRM

INEIREBERZDSHME UL TAZIIVEBIZDWT, ZhE
BUNFIREEE TERELTURIFTZ 20D HEEREL,
ZDEHDOE—4y NTRDEEXHLIMEANDRZE
BENDEBRAREFRI9 ~ 20FRFHREMNEES
T TERBLTNS,

HEZEFBALEER/\OS eSO R

HAMWICAKEZHEMBEELE>TVWBPOPSE A THDE
FFBPCEALT, TORERAEICEATIRINRRXEE
DOWAIOYRATLRXEDHERMEBICTEDH TS, K
MAETIE, RIEBEREAERFHE (HLMRE) &bEH
ZB-oTW\ 3.
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TEXILL7=R to S(Reserve to Stock) IR &% RERIIC
NPOEMEL, ZDEBHEEHEILAL TV FETHS.

%7, FHR20FE, RBFEXE -EIXNX—FEH
ARV EBESUROU A TLREBEEICSWT
B/ NEF - EXMERDRBENM VAT LR EEY
LT3,

R Ud—F7Jz0—
e AR &F— Ak F— =iE I

Professor Associate Professor Research Fellow

Toshikazu Shiratori Koichi Suto Yui Takahashi

BhE RaE
R I5FURIYYeYTI) KRB = Y-y U-U 97 7730
Professor Assistant Professor Researcher

BALACHANDRAN Jeyadevan ~ Ryo Kasuya Jhon Lehman Cuya Huaman

RIEMERIEZ 75

EIRIZEEEEEEN T/ MFSHBE TR

REMEHHFESEHF CIE. REBFORKBEZBEELE
MR EERTB-DDFEMARET TV S, FRK20F
ARE BB EDZ. MR- HEZT-oTW5, 2D
—RELTCIEBF/HTFONESHEBIE LR )4 —
7O ZXORSHEEBREN | 2 Br0E LMZETED.
FHROERFBES Th2FEHFERESEME L
2—DMEBAIRMAEICIFREN /=, KARERIE. ERICH
WBRUA—IVBEICEREY T TIRICTO X ZAS D
L. B4 MBI OEETET -0 DIEEHEFZ L%
BE9ELTW3,

R sUmEE S Z B8 UTCHIME -/ R O R B 1T

7R EIDICHEME S/ T e ERS €. ISR
ICETEUBHTHIASCRREICETMHRT L, >
DD (RESND, DL LHMEFT/HFDRE
BAFMHEE. BUVBKTFOY A XPRIMEBOME L EIC
EREhd, RIE. MEOELIEMICHMES/KFE
PHSETRBBEFMI S ELT BHABEEICEL
TRF O, BEUMMBERE VS iBREE DIRE
BEICHWHATVS,

Left: Dispersion of cupper nanoparticles
Right: TEM micrograph of cupper nanoparticles

EFHEHRR

WMLV EEEF/ RTERFEMERICENT,
DOWAIL 7 hOZV AKX EH EDHRMEEITHT
W3, AEEIR. BEMF/HFOMBICHWT [KEE
IEA A B 7N I—IVETEICLBERFT/ RTFDER ]
ICRRINL7=, SThERBFIC, [ A ALIERZFIBL R
F/RFERIERAIE | HAMTDORERICHERINL TS, Zh
SOMREDO—EBIE. T CICHEFHEET 72,

RUA—=ILTOERICETIRILEEY VRIDL

2008F3A21-22H., 772X« INUETKFEARDE
P # R LT Polyol Symposium’ & BME L7z, 22T
BIARADR YA —LTOtZEFBLEMEESR. ¥
% - BEFAICRAT I MREXPAFREDY. ThZhik
BICED CEMERRDERPERI A EIT o7

reEYIR
[RIEAKREA/RX—2 30T 72008iInlE I7—XEE

Sponsor: Tohoku University
Conference venue: Sendai International Center

IHER¥R

BEITNEER

Succeeded in developing the necessary tech-
nologies to produce air-stable copper nanopar-
ticle dispersion in collaboration with DOWA
ELECTRONICS MATERIALS Co. Ltd.
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FHMIEBEE(DOWAKR—ILT ¢ >VFRA)  Endowed Division

IRIGHEREEM A F 78

Study of Functional Materials

HEREMETERR DR TR FE

R&D of Functionalized Thin Solid Films

B R H—

Bh
Professor ﬂﬁﬁ ﬁ#

Seiichi Hisano Assistant Professor

Hideyuki Horino

This laboratory sponsored by DOWA Holdings Co. Ltd. was inaugurated in the endowed division
of Graduate School of Environmental Studies, Tohoku University in 2008. We have studied well-defined
thin solid films fabricated by wet- and dry-processes such as arc-discharge ion-plating method. Our
research goal is to create highly functionalized materials and propose new ecological processes applicable

to provide novel electronic devices and solar cells.

RO BIEERICAV SN B HEEEMEHE, BICEH
RELLVEEKRTHDOTII AL BER. EIRILE— VY
1VIVIE, IREEFERLE. ABOERERLL. »D
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BiELET,

BRa9C1d. PVD, CVD. 1ZRMERELET. F/
YTIUO  OEEEIRE (R v 7 OBE, F/18E 1.
HEE. PRI L EEESICREITL. IRIBHEEMEIE L
O b, Pt eR) 7,

REMESNTEIMATYH, BIRBEZEHRRL T £
OFF, 18E. BETIRAD SBEETL. BINGS
BEEDER B EN TEET, HISRFLBDLITEZREE
TOTIEL NBEIIKIIDEDSG, FilizBiELET,
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HRE it HRE
it Bt =E B NI =
Researcher Researcher Researcher

Naoya Sunachi Hiroshi Miyazawa Yasuyuki Koyama

BEIAGERDRFE

KEZEM - TR
FLE-LEDEWV S
EFEIRILE—%t
RICERDE LV
BRICEREEE
PlEHRTVWET,

ZHICIFIEDEE

ENENMEIC. B masmao 4 0exgET
[EBLYPTUVED {ER L 7= & BIEIRAFM &
IEIEMETH B ENHREE L TROONET,

AR TRESEBRARIKMREMULTIENHL
WEIhTW-2BEREMEEKRTHIET EBE
ERREVETEIEDZ &AL 1100 TOEMREEE
WMTEHRMFEREEBIELTVET,

SN EEEBIROMRE
HADEFBIIRLZEDTELWIT FTYRIKEXEH
BEICIF. EEBI ER]OF CRLFIBAINhTVWET,
BEMPHAED EENICEN BB ER%
THZETHEAINZIELBOEKEES D1CHIR L.
HWIKIRIBREANBI T2 ENARAEDRIREIZETY,
OREEERBEOEARETO L XDM#ET (K4)
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THEINAFHLVWRBZRIBLTVEET,
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RIBEERF D E
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@ Anodic electrode reaction of p-type silicon in 1-ethyl-3-
methylimidazolium fluorohydrogenate room-temperature ionic
liquid. [ Electrochimica Acta, 53, (2008), 3650-3655 ] Tetsuya
Tsuda, Toshiyuki Nohira, Koji Amezawa, Kan Hachiya, Rika
Hagiwara, Yair Ein-Eli

@ Anomalous transport property at surface and interface of metal/
rare earth doped ceria. [ Solid State Ionics, 179, (2008), 1343-1346 ]
Haruo Kishimoto, Natsuko Sakai, Katsuhiko Yamaji, Teruhisa
Horita, Manuel E. Brito, Harumi Yokokawa, Koji Amezawa,
Yoshiharu Uchimoto

@Defect structure analysis of B-site doped perovskite-type proton
conducting oxide BaCeO3 Part 2: The electrical conductivity
and diffusion coefficient of BaCe9Y(.103.5 [ Solid State Ionics,
179(39), (2008), 2240-2247 ] Masatsugu Oishi, Satoshi Akoshima,
Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki, Tatsuya Kawada
@Determination of the Reaction Zone in Gadolinia-Doped Ceria
Anode for Solid Oxide Fuel Cell. [ J. Electrochem. Soc., 155(12),
(2008), B1244-B1250 ] Takashi Nakamura, Kaiji Yashiro,
Atsushi Kaimai, Takanori Otake, Kazuhisa Sato, Tatsuya Kawada,
Junichiro Mizusaki

@Electrochemical behaviors of mixed conducting oxide anodes
for solid oxide fuel cell. [ J. Electrochem. Soc., 155(6), (2008),
B563-B569 ]| Takashi Nakamura, Tsuneyuki Kobayashi, Keiji
Yashiro, Atsushi Kaimai, Takanori Otake, Kazuhisa Sato, Junichiro
Mizusaki, Tatsuya Kawada

@Enhancement of oxygen surface exchange at the hetero-
interface of (La,Sr)CoO3/(La,Sr)2Co0O4 with PLD-Layered films.
[ J. Electrochem. Soc., 155(8), (2008), B793-B797 ] M. Sase, F.
Hermes, K. Yashiro, K. Sato, J. Mizusaki, T. Kawada, N. Sakai, H.
Yokokawa

@Hydrogen Permeability and Electrical Properties in Oxide
Composites. [ Solid State Ionics, 178, (2008), 1663-1667 ] Atsushi
Unemoto, Atsushi Kaimai, Kazuhisa Sato, Keiji Yashiro, Hiroshige
Matsumoto, Junichiro Mizusaki, Koji Amezawa, and Tatsuya
Kawada

@Oxygen nonstoichiometry of the perovskite-type oxides
BaCe0.9Mo.103.6 (M=Y, Yb, Sm, Tb, and Nd). [ Solid State
Tonics, 179 (15-16), (2008), 529-535 ] Masatsugu Oishi, Keiji
Yashiro, Kazuhisa Sato, Junichiro Mizusaki, Naoto Kitamura, Koji
Amezawa, Yoshiharu Uchimoto

@Slow relaxation kinetics of Sr(Zr,Y)O3 in wet atmosphere.
[ Solid State Ionics, 179 (21-26), (2008), 51-854 ] Takao Kudo,
Keiji Yashiro, Hiroshige Matsumoto, Kazuhisa Sato, Tatsuya
Kawada, Junichiro Mizusaki

@ Visualization of oxygen transport behavior at metal electrode/
oxide electrolyte interface using secondary ion mass spectroscopy.
[ Solid Sate Ionics, 179 (40066), (2008), 347-354 ] Haruo

Kishimoto, Natsuko Sakai, Katsuhiko Yamaji, Teruhisa Horita,
Mannuel E. Brito, Harumi Yokokawa, Koji Amezawa, Yoshiharu
Uchimoto

@in situ~ 1 7 IXAFSHllE & FI\272SOFC# ¥ — FIZ BT %
Pk 32 3% 70 S BERE O 7 B3. [ Nanotechnology, 2, (2008), 32-33 ]
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@ [HEEBRICL2 BRI |ORR L [HIHEMAE ] ~N5
HEEX WA TS B 5 TR~ . [P
17 ~ 194EERHERF7E B i Bh WP 7e iR 35, (2008), 43-51 ]
BOR FLF, SRAEITES, /N

@ L KT DAL IR IR oW T H L, 433, (2008),
17-19 1 K IR &, BIR R

@V TFT T FNT — 1 A TOREGE L 45B - TER] _E oo F51 .
[ I, 46 (3), (2008), 1-12 1 B4, FRPIEAE, 1AM, BIR
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@Estimating snow distribution over a large area and its application
for water resources. [ Hydrological Processes, 22 (13), (2008),
2315-2324 ] So Kazama, Hirokazu Izumi, Priyantha Ranjan
Sarukkalige, Takayuki Nasu, Masaki Sawamoto

@Evaluation of predictive uncertainty in distributed rainfall-runoff
models. [ 7K . % & 3 4E, 52, (2008), 73-78 ] Freddy Soria, So
KAZAMA and Masaki Sawamoto

@The thermal effect of groundwater flow on temperature
distribution in Sendai Plain. [ From Headwaters to the Ocean,
(2008), 329-336, CRC press | HGLN Gunawardhana, So Kazama,
Masaki Sawamoto

@Scasonal change of groundwater flow and its effect on
temperature distribution in Sendai plain. [ Proceedings of 16th
TAHR-APD Congress, (2008), 193-198 ] Luminda Gunawardhana,
So Kazama, Masaki Sawamoto

@Sensitivity Analysis of Distributed Rainfall-Runoff Models. [
Proceedings of 16th IAHR-APD Congress, (2008), 24-28 | Freddy
Soria, So Kazama, Masaki Sawamoto

@Sensitibity analysis to evaluate the effect of land use change on
discharge rate. [ From Headwaters to the Ocean, (2008), 203-208,
CRC press ] F.A. Soria, M. Sawamoto, So Kazama

@ Slope hazard risk due to rainfall condition in future. [
Proceedings of 16th IAHR-APD Congress, (2008), 1108-1117 ]
Seiki Kawagoe, So Kazama, Masaki Sawamoto

@ HADIKRAIELT 2 FAH T N T OREIEH
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@Cu-doped ZnS hollow particle with high activity for hydrogen

generation from alkaline sulfide solution under visible light. [
CHEMISTRY OF MATERIALS, 20 (5), (2008), 1997-2000 ] Takeo
Arai, Shin-ichiro Senda, Yoshinori Sato, Hideyuki Takahashi,
Kozo Shinoda, Balachandran Jeyadevan, Kazuyuki Tohji
@Determination of aperture structure and fluid flow in a rock
fracture by high-resolution numerical modeling on the basis of
a flow-through experiment under confining pressure. [ Water
Resource Research, 44, (2008), 1-11 ] Noriaki Watanabe, Nobuo
Hirano and Noriyoshi Tsuchiya

@ Effect of lithology on calcite-vein formation in the Sanbagawa
metamorphic rocks. [ AIP Conference Proceedings, 987, (2008),
119-122 ] K. Morohashim A. Okamoto and N. Tsuchiya
@Effective Hydrogen Generation from the Hydrogen Sulfide
Solution by using Stratified Type Photocatalyst. [ Proceedings of 5rd
Inthenational Workshop on Water Dynamics, (2008), 17-21 ] Hideyuki
Takahashi, Shun Yokoyama, Yohei Baba, Tsugumi Hayashi, and
Kazuyuki Tohji

@Experimental and numerical analysis of flow path change in
rock fracture under hydrothermal condition. [ AIP Conference
Proceedings, 987, (2008), 133-136 ] N. Watanabe, H. Iijima, N.
Hirano and N. Tsuchiya

@Experimental study on initial behavior of water-rock interaction
in CO2-added hydrothermal system. [ AIP Conference Proceedings,
987, (2008), 66-69 ] Y. Suto, H. Takahashi and N. Tsuchiya
@Experimental estimation of molecular structure of the water-rock
interface inferred from in situ IR-Raman spectroscopy up to 400C,
50MPa. [ AIP Conference Proceedings, 987, (2008), 108-112 ] J.
Abe, N. Hirano and N. Tsuchiya

@CEvaluation of fluid flow field in singl rock fracture during
friction sliding. [ AIP Conference Proceedings, 987, (2008),
123-128 ] K.Nemoto, N. Watanabe and N. Tsuchiya
@Liquid-phase reductive deposition as a novel nanoparticle
synthesis method and its application to supported noble metal
catalyst preparation. [ Catalysis Today, 132, (2008), 81-87 ] Yoji
Sunagawa, Katsutoshi Yamamoto, Hideyuki Takahashi, Atsushi
Muramatsu

@Magnitude of ¢1,62, and ¢3 at mid-crustal levels in an orogenic
belt: Microboudin method applied to an impure metachert from
Turkey. [Tectonophysics, 460, (2008), 230-236] Masuda, T.,
Nakayama, S., Kimura, N., Okamoto A.

@ Mineral distribution within polymineralic veins in the
Sanbagawa belt, Japan: implications for mass transfer

during vein formation. [ Contributions to Mineralogy and
Petrology, 156, (2008), 323-336 ] Okamoto, A., Kikuchi, T.,
Tsuchiya, N.

@ Mineral distribution within polymineralic veins in the

Sanbagawa belt, Japan: implications for mass transfer during vein
formation. [ Contributions to Mineralogy and Petrology, (2008),
1-14 ] A. Okamoto, T. Kikuchi and N. Tsuchiya

@ Neutron Holography Measurement Using Multi Array Detedtor. [
Japanese Journal of Applied Physics, 47 (4), (2008), 2291-2293 ] Kouichi
Hayashi, Kenji Ohoyama, Shinichi Orimo, Yuko Nakamori,
Hideyuki Takahashi, Kaoru Shibata

@Precipitation of Silica Minerals by Hydrothermal Flow-
Through Experiments at 200-430°C and 30 MPa. [ Transactions
of Geothermal Resources Counsil, 32, (2008), 389-392 | Atsushi
Okamoto, Hanae Saishu, Nobuo Hirano, Hanae Saishu, Nobuo
Hirano,

@Relationship between Rate of Aperture Reduction and Contact
Pressure of Fracture in Granite under Hydrothermal Condition.
[ Transactions of Geothermal Resources Counsil, 32, (2008),
487-492 ] Noriaki Watanabe, Hiroshi Iijima, Nobuo Hirano, and
Noriyoshi Tsuchiya

@Sustanable hydrogen production system with sulfur-water-
organic materials by hydrothermal reaction. [ Journal of Material
Science, 43 (7), (2008), 2115-2122 ] Noriyoshi Tsuchiya, Yuko
Suto, Tomoyuki Kabuta, Shun Morikawa and Shigeko Yokoyama
@Synthesis of silver sulfide stratified photocatalyst. [ Proceedings
of 5rd Inthenational Workshop on Water Dynamics, (2008),
155-158 ] Yohei Baba, Shun Yokoyama, Hideyuki Takahashi,
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