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Prefatory note

As of 2009, it has been seven years since the Graduate School of Environmental Studies was founded. We believe that 2009 was a
particularly special year for the school. First, with the support of the Ministry of Education, the “Strategic Environmental Management and
Sustainable Technology Solutions” and “Graduate Program on Frontier Environmental Studies” came to an end. The 2010 budget for the
continuation of these programs has been approved, with revisions to student capacity (20 additional Masters places, 5 less Doctoral places).
Further, in adoption of the “Global 30" the “International Program for Environmental Sustainability Science” course was established as
our fifth course, which can be completed entirely in English. We have also started the construction of a two-story structure (1,000m?) ,
Graduate School of Environmental Studies which was built using locally sourced cedar, and will officially open in March 2010 as an “eco-house” under the Ministry of Environment’ s
“Weak Energy Storage and Energy Saving Project” .

Our School is still small, but is working in a variety of fields in cooperation with other schools. The “Environmental Webrary” , which is
a database of information from interviews with a science writer and the environmental researchers of Tohoku University, is a cooperative
project between the Graduate Schools of Environmental Science, Engineering, Science and Agricultural Science, in an effort to further
advance the policy of moving from “competition to cooperation” . At the national level, we hosted meetings of the National Heads of
Environmental Science Graduate Schools in July 2009 and January 2010, further enhancing our relationships outside of the university.

Finally, 2009 was the final year of the first mid-term goals/plan for national universities. Evaluation results that have been published
showed high ratings for courses and research at our school. Our journey to solve environmental problems has only just begun, and in April
we will welcome a new Dean.

/\'z\ )= Cg] {-;—]
Professor Shoji TANIGUCHI
RAKRFRFR REHFMERER

Dean, Graduate School of Environmental Studies, Tohoku University
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EHIRIE - IRISHIESASEEE | Urban Environment and Environmental Geography

IRIGEIRESR P EF Environment and Energy System Dynamics

BREGHIINE—IRATLERICAVT ., .0

Toward the development of energy system with low environmental load

Professor
Tatsuya Kawada

Our group is working on basic researches regarding environmentally friendly energy-conversion systems such
as Solid Oxide Fuel Cells (SOFC) , hydrogen separation systems, etc. On the basis of thermodynamics, solid-state
chemistry and electrochemistry, we are contributing to clarifying physical and chemical properties of the materials
used in the abovementioned systems and to propose optimal designs of the materials and the systems. We are con-
ducting our researches through active collaborations with other research groups inside and outside the university.

HMAERHFOBIE

LMEAE TR, REABFO/NIVHLVWIZILF-IX
TLEBETZ-OICDELFEME LT, BRBIEMTBRE
Eith (SOFC), 7Or BERPKFEBEEZFALZKE
SLES AR LV, chosOEREICAG=EBHARET-T
W3, BEEENS, NEDO T ¥—  EERMTHAE
EHE) ZIAMREICLY, ZAOEBOMRRINV-TenH
RMREEEL TS, ChERLT, YXTFTLICERIND
MEO B TOMIRMR O EZIEENC DOV, BN,
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ET, BRELEMBEROTNA AZFHIE T2 E#BIELTL
3. SOFCRZMER DM, EERIMBLEMERN, =H
RF, RREAE, AMNKE, SHHRMAEHR, SBEXH
B 2—, KE-TIUIKRFE, /I — 420
AZE, BRANORE T IV -7 BB G LR RV
FEUCTHEEED TS, £/, IAESTETAY TLPARE
JYPEICLBFEEZIAN, ERECERXRER TV 3.

2009FENWMEMR

1.EFRILMTRFE (SOFC) DIEFHEM - A%
M LD/ DEEFR

SOFCIIHEMN—IETH), EFEE L (BEFRAF>

A schematic illustration of
a solid oxide fuel cell (SOFC)
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ZDM, NiRY—Xy 7/ —ROLILE—FDETEE, T
wEERAWEERIEFRIEICL DT 7.

Evaluation of mechanical properties of typical electrolyte material for solid oxide fuel
cells (SOFCs) at high temperatures under desired gas

HEHIR
i a5

Associate Professor
Koji Amezawa

The Young’'s modulus of YSZ-based Oxides as a function
of surface orientation, evaluated by the nano-indentation test
and EBSD technique

Change in microstructures and compositions under oxygen
chemical potential gradient at the surfaces of SOFC cathode material

The electrical conductivity of mixed proton and electron
hole conducting borates

2. SOFCOE14REEB DB F
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EHIRIE - IRISHIESASEEE | Urban Environment and Environmental Geography

IRIZIHNIES 7 5F (B2 AMIRIZIIES)

Physical and Human Environmental Geography

HBFHRARDIOAR-RIZREEORAZEIET .

Geographical Analyses on Human-Environmental Relations

Professor

Kiyotaka Sakaida

With a view to examining heat island phenomena in Sendai City, Japan, meteorological observations by
Professor Sakaida (Physical Environmental Geography) at various sites in paddy fields near the coastline, along
the Hirose river, and within the built-up areas identified different spatial patterns of the cooling effect brought by
sea breeze. His research in Inner Mongolia continued to monitor sand storm by way of meteorological (including
automated photographing) and interviewing methods. He also revealed that occurrence of cool summer had been
increasingly frequent in the post Baiu-season in Japan. The ongoing research by Associate Professor Ueda (Hu-
man-Environmental Geography) on peasant livelihood security and natural resource management focused on the
changing land cover/use, forest use, and the potential of applying GIS to land/resource management in Central
Kenya. He also extended his existing research on rural socio-economic transformation in Northern Tanzania to
participatory forest management, and initiated a new study on rapidly expanding hog raising activity and its sig-
nificance for rural livelihood and environment in East Africa. Assistant Professor Sekine (Human-Environmental
Geography) carried out a fieldwork for the study on transformation of agriculture and stock farming in Inner
Mongolia. His investigation on the dairy farming locating in the suburbs of urban areas set a new research agen-
da, and selected a fieldwork area where traditional grazing had declined and cultivation of sunflower suddenly
started to expand. He also looked into issues on the Tohoku University Digital Archive of "the Gaihozu Maps" as
environmental records of the past, which got news coverage in the papers and TV.

1.BARRHIEZ ST OREAI
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Associate Professor Assistant Professor

Gen Ueda Ryohei Sekine

TR DT IRIVT —hA THEsE
Digital Archive of "the Gaihozu Maps" on WebGIS

2. A \RIREHIEFESTFOLHIS
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REEICA SN B SRR S DV THRET L7,

HAMERFE (2 Y27 3EE)
A fieldwork practicality: land cover survey in Northern Tanzania
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- WEEOERICET SR TIE. 2009F2 ~ 386 &
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OAEMEDEET —~ Th S EMmARRICER T 2B RAERE
EDHIFAPFERM LIS DV, ZhE TORBEHATHOERES
TSI ZF7 -G ERE R E e LTz,
QUERB D FR LRI~ T URBFHIES 28I A
UMbt S HAICERE L. FPERAVGGAE# ML/ (B8
72 (B) : HEIRFHICH I T EHNLIE 7O EE
WRICEIREFIAMEOER, M7HiEE) (Figs),

2007FEHN S DMERRETH S [ X DT T 27—
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Paths and kernel density of firewood collection in Central Kenya

@D VELTETONER

With Plof. Gu at Abandoned houses under the desertification in Inner Mongolia

Tsinghua University

Observations of cooling effect by sea breeze in Sendai city Deserted house invaded by sand

in Inner Mongolia
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EHIRIE - IRISHIIESASEEE | Urban Environment and Environmental Geography

EBTh « MUHIRIZ S AT LEFEF Urban and Regional Environmental Systems

BHKRRE M FIRNF—ICHATEIHE ... . ..

Research on Urban Water Environment and Bioenergy

Associate Professor

Yu-You Li

In order to establish a recycling-oriented low-carbon society, our lab studies the following subjects: (1)
biological and chemical processes for environmental technologies; (2) bioenergy and biofuel production from
biomass using hydrogen fermentation and methane fermentation; (3) analysis of the greenhouse gases produced
from urban and regional environmental systems for managing wastewater and solid waste; (4) environmental
microorganisms. In 2009, a total of 10 original papers were published in English journals such as International
Journal of Hydrogen Energy (IF=3.453), Bioresource Technology (IF=4.453), Water Research(IF=3.587), Water
Science and Technology (IF=1.005). These researches were supported in part by grants from NEDO and JSPS. In
addition, there were a total of 14 members in our group, including 2 members of staff, 1 visiting professor, 1 post-
doc. researcher, 5 Ph.D course students, 2 masters course students and 3 research students.

2009F 4R1BMDZFHAERENC LW B E L E KR
EEIRD SFEERERIRICE D2 IV, HBFRIERE
KO [ HIEIREATE | 5 [ &R - HIIRIE S X7 L% [ICE
Bl ARHTIHERSE - BREMSOEELZBIELH
ROEIICROMEABRICIIFBA TS : DS SEIE
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Associate Professor Visiting Researcher JSPS Researcher

So Kazama Yong-zhi Chi Ai-Ming Wang
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® SEASEIRIE TR 7+ — 5 LGHE (2009.11)
® Bjoresource Technology Top Reviewer in 2008.

Invited lecture at the 6th International Symposium on
Environmental Anaerobic Technology

SURZENCHE S KBIRICE T 2%

SEZEICEALTRBMBAMERE. HIKREBARHES
HEBHEAR 70D 17 [BREOBREKERVEE
R AZRTE(ELANIVRETD 128 DB L BN AR
T2l 271X (FR20 ~ 215FE) DKERFR
BORKEELTSIMLTVW S, ZORRELT, FRDHEK
WELAE THHERE. WBOKEORLEFEEMIIRUE,

FREB(LICLZARDKKEDEICKRE | BEORE
TUTOHE ES (KR CHEAT I IBEERES o7,
1) EARZSFIATE.2) REA ) FILRBET7TEI X MR,
] - ST
OKEREKINEFICETEIT—7 a3y TEEE. ¥

7y MKZED Chaiwat BRfiz1B8E L7-(11820H) o
QNEHEBDTHIODER CRRFETESICENT

HaEiEZ(6B1H) 21757,

Hydrogen-producing anaerobic granule

Various activities in education and research

TIT1ET1LR—b 2009
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BA LRI

International Trade and Environment

B ETTIEX

Professor

Masao Satake

Our department studies the environmental issues in relation to international economy such as eco-dumping,
international trade of recyclable products, global public goods and free trade system, fair trade, pollution heaven
hypothesis and so on. My recent research is to analyze the effects of exports of recyclable products like pet
bottles on the recycling system. I have been conducting this study with other researchers under the government

sponsorship for three years.

F& -MAZEH

MALR

BIBRE - BEFS (9F268~27AFEAE) 0 E
tyYar [BREZEBEZEL-EREEREBROEAXN
IS EEREMGS | (EXREMEMFEHRKERE) RV
HAEBREREFEFEEEAS(10A17A~18AF R KZF)
BEH#BAICSVT [BREROBEE U Y I7IVEIE
—PETARMLOUB AL EEFELTIEBLTHREE
o7 EERERZS CIIEEFZIERRZIDRE
BEEEARY., OBICERERE] 605 &8RTLE, I
BRATIE. FEICKRWIREZOCT(7NDEES
MESEEELEAERSFIZIE2HRICTIEDR—ZT,
AEt6RNMA R EMAEL .

(FMERE O T 7TERTOTILOBES - i
RENLEESR)

#HBEI7OY I

FRIOEEIPSDIFERMOMMEBOBHEIEMEE
BEBEOBBEVYAIIL VRATL] (RBEES
18653021) #*3A T T LD T, 6AICHEEZ £ FIT
Lo MRDIEESRZ. MREBHEISBICLZ10BD
MEFBXEEARANDETSZAF v I TIEREXAETEE
t (1508), MERARCHBOMAEE. BREICH
15080k L7ze BH. QRICIEHRMIEE & — I
FOMSFERAHKASHRTIAANFTOIOZT U ICH
SEBAARNY MR ML) YIRSt & AR, BEX
B &f1o7,
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MIFOMEEDHY [BRIREBFEDHB L) YA 7L
E—PETARMLOUHI7ILEEFELT] (FHHBEK.
IWEF FREHE) DRI [HEEEILBFIEEBH
BS540 | » [HREETR] (HERBEAEHS) 53
%105 (2009F11 - 1285 ) # BER L/, MICRAFGIC
EFEEREOFER] (GhEFRFE) 28HE L7,

Bt [ERERE] (BAERREZS) ANDETEE
Tolze X EZAMVIE[BE NG DEALE BT
BEEANDALTZANTVF v —DEE|THY) . BE
ERIBESIBHAI CH--, BE. BEET-TH.
ML BRETIFETH S,

2009F3RICHIHIRIZA BT LA MBEXRE[E LE
ICHWIREBI Xy VHIEORATEEY | (MLUFEX
K. PE—FREHEE) CETIHNE [HMRREMRR
WMNE] [EAZER]ICKTE. FEEIN/,

At the Ishinomaki Mill of Nippon Paper Industries Company 1

WRa
M I
Researcher

Rei Matsumura

4= pr )

HEBHBELUE, HBRE - #HE5YX7L¥I-X
DS, Ba—v> X1V TFEEERTOT T4,
SEREBRR RN vR A MAMEBER L=y PR
RIE7OCT«7ER 7OV SLOHBICEAL>TW 3,

BICREIOCTA7EBR IOV ILTRUELTT
ELEBICHEAD TS, 3AEIAICHIHIREEDFA
PEIRIET Uiz, 2010F1ARETIR. IBETIFER
8% (R HRTE 6. miifRTE2R) L 5, WERIEI—ME2%5.

At the Ishinomaki Mill of Nippon Paper Industries Company 2

HEA3R., BFEILTH D, AIEIREED220FE
RREZ7OL T 7OARZET. ZhZh2010F3HIC
IO-T29714ZAOMEICHPIZFETHD, TD
EiEbHFE BT, BAEEAETHEMREETCRF LA,

EEE. RERKRZH. REMEHG. HEBRE - #
SUZTLER. MERIERER. ERRERES
(RIE7O>717). BRERE (£FHE. BRH)
EZNZhpETHEY LA,

TIT1ET1LR—b 2009
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R7IT7HREERARD I

nvironment

Socio-Economic Dynamism of East Asian Countries

RREERIR  BRET O 7EEDER

B RIS RE

Professor

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

“Development and the environment” are the primary focus of our laboratory. We investigate and analyze
environmental issues faced by developing countries, keeping in mind the underling North-South Conflicts re-
garding environmental issues. In 2009, two of the members conducted their research on the issues on “China
RoHS and WEEE” in Beijing, China, and one of the members carried out his research on human security is-

sues in the Philippines.

1993E N 596 FEICH I T 7Y PREMEFRH hEER
MERNEZESFERZEMEERBARPLELRT
FEICH I —MmRELET - L) OREEHICET
BHSREE (HHAZ) 2 RELTO/FERT. B%8E-
AR E1BE RV ICEih. FERMROHS. FRIWEEED %
EXERICET3RELTH>TE -, FEIZ2009FXKE %
ROTHARAOHERFTENIHICE o7/, £/, 2010F
ICHEARZHRVTGDPREE CHAE2MDORBFAEICHS
HOEFREIN TS, 2008FEDILEA U EyY ZICHEE.
2010F ICE E B AEBES Y HEEINS, 13FERICR
TV EY 7% IOILRIZIELL [BIHR | OEH H -7,
ROBEVDIE U EBHINEHITAME IS Tike
DHETIEZIR) THD, 1BFRNCIHIARLLPECERICE
S5H o HTFEA R TIHBUII0REHAICH SN TS
NAERTROAENARICA STV, SEIORETIET
NTDFFEEICH TR TEI T TIT- /2, IRER. ZBEA
BRET IR EFE o7z, REPSKBICIT< LY HIED
PICIERERE (300088) TiBAT, BITRAITELEHICX
CENDOW [ TZTAEEBE—2—H (I ]| Tho7=,
IEHREBLEEDE—Z—N17OFBEZEILEIhTNEZ
DT, ZDEHHH->TIIHEFERFRICERLEEWVWD, F
DIN= T =B ELBHBERVEDY. AE=RPIFo2D
H2EIL, FHEAEDVWKBIDTRRTIEH 2, IFEHE
NyF)—%BEDIAL L MCREL. BEEAFED. &
WOEFEDPHANEHXEICESTNDBELD, 2008F(C
[FEODEHEX—D—PHRTHDTTITII2 - N(T
Dy REZBR | EWVWOREN H-10. RbHUEA, B
EONEIESTTFZTA L JBBUCHEDZ ERDED S,

HARTEE _HEICIMBATWS/NEFERKIL [FE
TIRREFF21007ENES _wHmE,EESh, BRFEdh
W3] (EF7 X NEGEOIREARIIAAR TERF32
A, BRMNTHEERAEWD) LiefELALET. [HETO
LERESZICARPMOEE TCHERNSECIEPLEN
3 | efgER T TV B (TEFI-BREMZ I No. 155.2009F ) o
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MEEHEHEANDTR

DI7IHT—IVR-bLE RIMAS (51608) (CATES [
AR ELTOMRA | 2T L,

2) PEARFHIRRIBIAZEAR O [IRRIEF | HBEE (558)
(CHELAZ0BR),

3) BHEMEIH, S DKE T REBEEFEEFRBRAD A >~
T4 T EREAIBE R RICE T BT HmUEH
£ 7- (2009FE3AHIRND[ AR EHHRDE | F5I1C18H) o

4) A RSEFNERAEROME IO VN RTIT
FEORREZE I28ML=(~38),

5) BB H#4E (JICA) DIRIEHSREEDRSEEELT
JICADERTZ70O0 7 b, BIIARGFOREHMSE
BIIRTAEEICIh-/2(~3A),

6)HE. IR CHERRRoOHSKU'WEEEDRE. &I
MOREEfT->7/-(11A15H~ 25H),

GCOEAMEM

AR ERIN2008FEEN S X Z— hEE /27 O—/N
JVCOE [IRIBHAZENDEREREICICAI-HEME JIC
ERERLEELTEML TV D, 2009F 13 [ HEEERIE AM
BR7OV L DREFRE YR IAL MNEE [IRIEYR
DA MRRR JOBUBEFELTREREERELS,
BEEH
1) WIIRIE - A5V XTFLFO-X, Ea—v> ¥l
TEHZERETOT A RE7OCT«TEETOY
FLOHEBICHEDHTWD,

2)ba—v> X1V T EEERTOT T LTIE20085F
10BEW A RERITBIERVTZ014 v Y RFE(ERY +
TN ZH) EREERS ) -V T O I LEER
LTHN RAFI0RLVEEFZAMIRERITAN TV,

) ba—vr XV EHERTOVILOFEE
LI —TCOEEFESE. 71VECTOREITKEL /=

Electric motorbikes in Beijing.

SR RDE)

® Gomez, O.(2009) “Lessons from the global
change onset: Human security and the ‘four’
big pollution diseases of Japan”. Paper present-
ed in the GECHS project Synthesis Conference,
“Human security in an era of global change”,
June 22-24 2009, at the University of Oslo, Oslo,
Norway.

® Fellowship in the Third World Studies Center,
University of the Philippines-Diliman, from Oc-
tober 5th to November 6th (2009) . Research on
the Filipino experience mainstreaming human
security, with emphasis on its measurement.

Electric motorbikes in Beijing.

4)ea—vr - X2V TEHEERETOTILADFEDR
M 2008 FICBMULAERS#HEN 7O -T2 TR
ICBE SN /-, - Gomez, O. and Fujisaki, S. (2008)
“Beyond Rhetoric: Towards realization of Human
Security from Asia-Pacific experience”. The Pro-
ceedings of the Second International Conference on
International Studies, to be held in December 2008
by the Univeristi Utara Malaysia. Murdoch University
(Australia) , and the Institute of Diplomacy and For-
eign Relations. pp. 89-103.

S)REBE7OLT«FEBR IOV S LDZE1REBIEIT
AT 5974 ZD7=HFE, EERMARELE (RA%:
pEARKFALRT) . #H: 11A158~12A2H),

TIT1ET1LR—b 2009
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aREICHEITRNEAEAA

The Civilization and Nature on the Ancient China

Bw RH H—
Professor

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.

TERBROASE > A

2A5RICEEICHKRL. 2R6RICYVILDSERET
RESNERFERICSZIMELTEMUE, 2R7RHICY
TIWAKFTRESNERFRTI(ETR)DRILEF ]
CEYHIBHREET o, £22RABAICIHIIIORIZEL
BAF CRESN-ERFRICHVT [LEBEH(BF
ABIL) CFLFHREN | LU TBF#EEETT o/, 2A9H
ICIRRIIERFE CRESN-ERZFRICHEVWT [FHt
BHORREARBEREDBIERA | EDZA MV THE
FERETV. 2ANMBICRE L, BEICIEHHLEHD
MRERBEAETFELLE VD, BEBBHOLERLHO
MERELTHRTWEY, SRO—EDMIE. BEED
FRICHHTERMAEORREEAZRENER T 12D
DHDTH Tz,
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FIEERFE TOMREREK

SA10BICAIREEXFEBHY 771 bF v /XX THME
INAFMFHERICSNL. FEERMBOSHFER L
V. BEXENEEONXY TG SEALBEIROTE
(BER) X, WHAEDOFEERS R FEOIXHHIEH
SEEALAEZROMEICDOWT, FlLIEREE.,

8A30RICHEICHIRL. IR1RICILRDBEXRF 455
L. BHOZEEL IO TEEBOERMEER L. ML
ICRE_IN X FHAEEIOR RN F THE I EeHA L,
ZD%. BEAFHL A RERE L 2—DF2EH]
BRZEBPUREIBHRL . BEBICETIEELBRES
B ENTE, OR4BRICEEDOERBAZICHR SN /L
N EE X FME L 2— 2L, BHEIREMHET
DMEITIN—TERH LT, SHROZROED S EHEL

12R18HICEE N AL - BEREMR
SNEET. BRHARBESERMELL,
RIEARHIROBVEREBVC, [3BE—
EREFEROM I EBLTCEREKIEL,

COFER[ LBEEMERKEZTE (L)
(LB HEERRMA - 2008.12) DAZRICEY)
HAa [ HERE LR oe@dERk]([F
EMfEET ] 5485 - 2009F68) £ K
Lo ¥-BEEXFHEXEBMESXFHE
R/ #BYSIC. 2009F9R 228 1 T, [ E1#
BE(RAKEAR)ZKERE | & LB
(LimFs ) < BBaIEHE | O ADRIL 18
L7, FAPE-IURKFOHFEIIHEH]
2009 ISR [FE £ kB B A8 50

B9 S — ik B A RS EEEETE | £ 5
i% l/f&:o

VUIVKETDHEE
BOB - BB
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MERMIE « TRIVF—F5PE Geomaterial and Energy

HERIEDIEREEFIA

Geoscience and Technology

BE LE &S5

Professor

Noriyoshi Tsuchiya

Research activities of our laboratory are aimed to lithosphere and Earth systems for understanding of en-
vironmental changes by integrated approach that geological, geochemical, geophysical based laboratory experi-
ments and fieldworks. Our laboratory is conducting development of original apparatus and research techniques
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 super-
critical 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 produc-
tion and material processing (ex. generation of hydrogen and conversion of carbon dioxide), and GIS based Geo-

sphere information system for evaluation of soil pollution.

FEMAT—V

o BA—KHEEEA(LZMER. HEHN/ER)

o BERMHBRADF v 742 )E—-3>

o EIRIZIC T 2R IE NG L TR FTEED

o MEIRIEICH (T 2MERE) - 18 - BE
(HBIREA 74V T14I2R)

o A YT A—D-ODORET Ot A5%Et

o KEF G S LUBLIRFBDYE &R

o B M HE & MEHEDHEER

REEESER L7, FEAARERTIEIERE HE - HA/ER
EHICGISELT—BIICER L/=GENIUS DVD-ROM®DELD
WICDOVWTE, EICKE - BiaAr»S5%EfELE%E EBIZHL
AHBD BT SHIETS L-BRRBEROEEMI T T
FTRHRINTLBZDDEEASNS. BEILRDEEREE LT,
FEREAL TR KBS B ERME RE T L DE B
1TV, GISIEHRS LUEARBRE TICEHEINZREZL
EDLEEIT-TWD. CORREEICTFAFEETRETE
heE, VEELHBIRES 747 T4y JAELVGERTE
BUREMN BB, T/, ZOLILHNLMEDARKICE SO
3EMEBEDOREINAECDOWVWTHIRETEIToTL A,

WIKAEBD AR EKDRISIZELTIE, HMBICEELE
HKDFRANINE SO U BEAIE VAT LEFERL, =
LR H DI B LRFBBKE AR E LR EH T
HoC& ZOER, RiACIEMTIMEDIERICLST,
EMAmIEOREICEEEEPELDIEENHEENTR
BaIhi-, COBRIEZRBLRFHTIEICSI2ITEEE
BOIEFE L TEELFREEA2HDEHFIN S,
HRFAERCH T2 EHARBEENCDOVTIE, 5IEHMEE
AEBREZDFBRETICLAEYI2AL -3 8B E5TW
3. AEERERIORAER R EIFOEHEAV/DFNETIL
(Discrete Fracture Network : fEBIZHDOESEFETIV)IC
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LBREFEISI 2L — 3> VAT LDEE - BIFENITIT
BTUE 2DV 2L—2a 3 EBROMBAZBERIOT
VIRREEBIRTE2HDTHY), %72, ZOHERDISIIEH
DEHPBEFELTVDIHE, ZORIE RN DHEDRENS
INSNEHELTEEATINOTI AL, FENRES5TEE
ERDTFET BRIREMED TRIRE N,

/o, WTERB TCORKEEDREMBEEASNISEE
BeE - A PICEE T BIMARICER LT —IL R T —
7EERL. RETERLTW2HBAE EDHREME L EFE
DEREDBERICOWTEIRE S -7 /-, RN HE
K. ERRREBOEELL, S, REREOTRE - HED
BEICDWTEASPIC LT, EBICTr—ILREIRIEREHE
(U SBRE D EARERICOVWTHEREL, MATER
HIFICR SN2 LD Lt FREBICH T D RERIES > 2— D
BOEFRICDWTHE R EEMRETEH B HTN D,

ChSEE—RAEDMIE - (LERIC. ERARBERNE
BT —IVRT =V EIRAMNICERT 22 TBbR=
DWW TIRE A ENDISH, WMERSEEMFBARAEL L,
EREREDED %42 LAPBFANDICHP I S.
THVT 52— - YEEHRRE TS, AE A FIE UK ER
IS &2 Z B bk FEDETRICP KIS LU RALKFLE
MDERIIDWTDREETZ5 [t E BT HoT 2.

FOMDT—IVRT—7ELT, 5lEHKEE. 6RICITE
JILOERHROHMERELTV. I—F 7 KEIRRT
BEIRICHITBER - KERIERICOWTERFRIME & E
HTWDB, Tz, 7AICIRA SRR T <IN R AR H B
Wayang-WindutiZithin i 5125 H BB 1.

SSHICEEEIRIIAEE11BL52A% T, BAEDORE -
PR MVOEBRE, FHOREKEK - B
FEEEFDETEHIRIRELE X TLELUIERAICES
HEE R E DK H & UE LBFEDRERAN3DE B E L
FE51REE MR ELRIR - T—/L O 54— X | Lt AR
BEEELTSIILE.

BhE BhE
T @K i Y

Assistant Professor Assistant Professor

Nobuo Hirano Atsushi Okamoto

Changes of peak wavenumber of CO, at various conditions measured

by Raman spectroscopy.

Calculated and measured value of
Zn concentration in river water.

Water sampling and river flow rate
measurement in Kosaka-gawa river.

Fluid flow simulation by GEOFLOW. A) Parallel platefracture model.
B) Real surface shape fracture model.

Crystal growth direction image of Quartz Fieldwork in Gobi-Altai in Mongolia. Fieldwork in Wayang-Windu

in mineral vein.

SNERES - 25

® 6th International Workshop on WATER DYNAMICS,
LEEREr 52—, & (3/4-6)

® The 15th Formation Evaluation Symposium of Japan,
JOGMEC-TRC, F%#(10/1-2)

® Geothermal Resources Council Annual Meeting,
Reno, NV, USA (10/5-8)

® nternational Petroleum Technology Conference,
Doha, Qatar (12/7-9)

MR7Qsz7b
o WEFEEDFBIEM A (RR A BT )

geothermal field in Indonesia.

o M REENERERRIMMARAE (BT HIREER
R - B! 24— - FFHR)

o ESIRFEMBIMEERAIR t—O> Z—xLUibihR
BRI - AT LIRS ERMARTERT)

Eo ]

o IRIEFH XY (AbiEE - HE LK)
O AESTEERR 1> 82— v
(% R=7 - GHEERZE - M1 15)
o iELIRI - 1B FliB
oD2 1. M2 2%, M1 4%, 454 4%, 354 37 EEE

MREAR—LN—T  http://geo.kankyo.tohoku.ac.jp/

77714 ET14LAR—K 2009
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KEMERETAIZE S EF S EF  Surface and Subsurface Instrumentation Laboratory

XIERIE - DEFRED
IxVF—IRIFEFE DRI

Interdisciplinary research for energy environmental studies

BiE #= L8R

Professor
Hiroaki Niitsuma

The members of the Surface and Subsurface Instrumentation Laboratory are carrying out interdisciplinary research on science,
technology and social/economical systems under a concept of A/ Y (Energy In My Yard) . Major activities in the laboratory in 2009
are, (a) Field research at Yumoto District on sustainable and self-sufficient energy system for a rural area, (b) A case study on local
activity for self-sufficient production of wood biomass at Kawasaki Town, (c) Design of local renewable energy system utilizing geo-

thermal energy at Otari Village.

Super-resolution microseisimic monitoring techniques of hydraulic stimulation have also been studied in this laboratory. A study
on instrumentation techniques for sustainable and environmentally-fitted geothermal development has been started by Prof. Niitsuma as
a part of JST program. In 2009, magnitude analysis of AE to understand physics behind large magnitude events from geothermal reser-
voirs was mainly made using data sets collected at worldwide geothermal fields, oil/gas fields under the MTC international collaborative
project. Totally 10 papers (English 7, Japanese 3) and one technical report are published, and 20 presentations (10 invited) are made.
One paper was awarded as a best student paper from SPWLA Japan Chapter. There were 14 reports on TV and newspapers in 2009.

EMYy 7RI b

EIMY (Energy In My Yard)&\d, BICBEFET2IRILEF—-
EEERBOEREEEEIPEDAIED-DICRARRFIERTS
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NRUTEED DD AT LERET/ SHE AR T O —
MR T EEnER M H OB AIC L3 EMHE VAT LEEL/

M) IO 21—V 7L HBHBICHWT, REBEHEETIVELAEER
DEFEISINC SoTRIAENICHIZE, kL, BEEEORICERES
BBEEBIC, FHEICHLTZDVELAHDED S ERHR L 5iEED,
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R0« )| ISETREERAE AL & > 2 —COMTKEFIH L X T LDXET
[E—IEEHZ h—T D% |OHEEY-IZFISIR, TRIENROEF
i,/ SEZEL TR | AR (B DRE S R e SR ERE
BVEMY I&TOY 7 bIRHEHERE - EEFIRICLSH
BIXNF—IATLDHFETE DI 12T 1 EDX ZDHRET-T1B,
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SVBEDAEETTE TN B,
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Conceptual model of “Society of Kawasaki-Sendai Wood Stove”
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KIEMEKETAIZE 3 EF Earth System Monitoring and Instrumentation

ATRDFJ EREBRADEBDHE

Variations of ozone and related trace species in the atmosphere

EBE NHE Ih

Associate Professor

Isao Murata

Vertical profiles of O3, HCI, HF, and CH4 were analyzed from spectra observed with FTIR at Tsukuba.
Performance of the optical ozone sensor and variations of upper stratospheric ozone observed with the optical
ozone sensor were published. Polar stratospheric clouds observation with FTIR at Ny-Alesund, Norway was car-

ried out from December 2009 to March 2010.

— Mar. 15
——— Apr. 21
2 4 6 8 10
03 Mixing ratio (10-%)

Ozone profiles observed with FTIR at Tsukuba
during springtime in 2006.

Ny-Alesund station under the moonlight.
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Temporal variation of CH, column observed with FTIR at Tsukuba.
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FBALIRA VU BRIRD R B E RNz, Fig. 1134815 H 5D
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FTIR instrument set in AWI observatory

Observatories and aurora from AWI Observatory.

Launch of OPC sonde.

25km fHEDF /> EDEIML TV B EH P 1B H 5D
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AZU DWW OB ETWZORELE)ZFN. 2007F
EBICZX Ty TIRICEINLTW BT 2 £ 5 A 7= (Fig. 2) 6
KFEFIITIE BRRETHELARIMEDOR
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ErSEBEIToTV 2D, 2002F LIRE GPS 218 # L
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JAXA Research Reportil, B#EZE% SO/-EAIER
% International Journal of Remote Sensing (CFEZF+R L7,

LIDAR observation.
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WERV AT LIBERZEZEF Environmental Geomechanics

HIRRIRIR -« TRIVF—RITDHREH

Toward advanced environmental geomechanics and energy technology

BR A EZ
Professor

Koji Matsuki

The objectives of our research subjects are development of technology utilizing the earth crust for the conser-
vation of the global environment in fields of geological disposal of high-level radioactive waste and development
of clean energy such as geothermal energy, natural gas and methane hydrate. For that purpose, we investigated me-
chanical and hydraulic properties of a fracture and developed methods both for evaluating groundwater flow by the
inversion of surface tilt and for measuring in situ stress with high precision. Moreover, we developed high-pressure
waterjets systems to drill rock formation and to remove hard scales precipitated on the wall of casing pipe.

Photo of direct shear test apparatus
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GEB Effect of faults on the estimation of the
change in groundwater volume from surface tilt
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Associate Professor Assistant Professor

Kiyotoshi Sakaguchi  Akihisa Kizaki

Members of our laboratory

Feed rate(cm/min)

(@30

(b)40

(c)10

(d)50

Inner walls of specimens after scale removal experiments

Schematic diagram of self-rotating nozzle with vane pump
for waterjet drilling
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True triaxial compressive test to verify the applicability of
the DCCBO technique to orthotropic rock

Extension course for pupil

MO SIEE, IODP Expedition 319 (Estimation of
horizontal stress magnitudes from hydraulic fracturing
tests using the MDT dual packer tool) £ ERZE%, (81)
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IR RIRIRZEDE Earth Exploitation Environmental Studies

RIRFAMBERAR D ATLICHTSHHA

Studies on environment-friendly development systems

BE =R 3h
Professor

Hiroshi Takahashi

In 2009, the research activities of this laboratory are as follows:
1)A model to simulate quake resistant of fiber-cement-stabilized soil was developed. The technical paper which
describes the details of this model was selected as the Best Paper Award paper of International Symposium on

Earth Science and Technology.

2) A new facility to utilize the materials under grizzly discharged from recycle plants for crushed asphalt, was developed.
3)A new method for soil improvement using waste gypsum powder was developed.
4)A new possibility to recycle the dehydration cake was found by producing spherical lightweight aggregate

from dehydration cake.

5)Experiments for foam drilling were performed using the horizontal eccentric annular pipe in which inner pipe
was rotated. Effect of rotation of inner pipe on pressure loss was measured and discussed.

FLMREE

Ot EELRELOERHECETS
DEMY3al—Y3>
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MEEE LTI 1L —NCEBZETIVORRICEF L .
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R L2009 IS TERFEEK L/-HER, Best Paper Award
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Fracture form of the soil specimen from an experiment (left)
and from a numerical simulation (right)
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BETV, TRDHIBROEREEREEEL/-.

The experimental device to separate soil from crushed
asphalt under grizzly, using free fall and spiral flow.

BhZ
Ak T

Assistant Professor

Yuko Suto

Bowling competition

(3®MRG (Miyagi Recycle Gypsum) TEDBIF
(EHEIRFTHMFAREEI OV

ATOVIU M, HUEMETHIEATR—FEH
FRICHREL, LEAROFATEICHZERALLIETS
bOTHD. TERARICI—HRICBHXLERARENH
WONBH, THDPRLEICESEMEENKREBDPLT
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EMADLENEZOND. COEKLARMICERTH
EFIRALELD EVD DI ARMEDERITHS. KERDFER,
EABMORMEDEMNE EBICHBONYRD L, ZOH
R, MEENVEKRTEEPEDIDONT.

Soil modification using two mobile modification machines. Waste gypsum
powder is added to soil in first machine and lime is added in second machine.
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Some heated samples obtained by melting mixture of dehydration cake
and other wastes.
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The improved experimental apparatus for cuttings transport by foam.
The inner pipe rotates.
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h WS HER LR TEADRFEERL=(7A238).

Visit to a site of tunnel excavation for the Sendai city subway (Yakushi-do
area) :@ At this area, the sludge discharged during the ground modifica-
tion is recycled by the fiber-cement-stabilized method. All of the modi-
fied soil is used as road embankment material at Akiu area.
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RIBIEEERZESE Geoenvironmental Remediation Laboratory

RIREMO/PEMEER ORI 5

Development of Environmental Load Reduced Remediation Technology

B HE F3h

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.

2009 NELMABE
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Arsenic removal from soil using Pteris vittata (Chinese fern)
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® 3rd International Contaminated Site Remediation Con-
ference (98, Australia) 1H3FFZFKRER. 1HLIF
Hernando P. Bacosa. #53lIif%2 ¥4 Zhang Zhenyi (i&
ERF)D3BFEE

® nternational Biohydrometallurgy Symposium 2009 (98,
Argentina) RitEHF%E&Javier VilcaezF R

Biodegradation of TCE by microbial consortium

B B
JHLL IESE NI ZRIE

Assistant Professor Assistant Professor

Masayoshi Hatayama ~ Yasumasa Ogawa

Members of the laboratory

Accepting the best student paper award (Adelaide, Australia)

Presentation at international conference in USA

® APBioChEC’ 09 (11A. Japan) t&#+3%FHernando P.
BacosaF %

BIFRE
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e

FEAR AEAEEOWME-BERECESE. @R
P OBRITRSEEE S BRIAN L, BAEDEESE :

Field sursvey in Bolivia

Measurement of heavy metals in soil samples by ICP-MS

D34%. D22%&. D1 1. M2 3%. M1 4%, SC42%4.
SC3 3. HRIRFE 28, ZOHSBEFE I RUET
1%, NhFL1%, 74VE1%, FE2E

HEINEEE

® Pham Thi Hoa, Koichi Suto, Chihiro Inoue, Trichlo-
rorthylene Transformation in Aerobic Pyrite Sus-
pension : Pathways and Kinetic Modeling. [Envi-
ronmental Science & Technology, 43 (17), (2009),
6744-6749]

® Hernando P. Bacosa ({18223 ):3rd Interna-
tional Contaminated Site Remediation Confer-
ence (BAfEH : Adelaide, Australia) (T Best Stu-
dent Paper Award &

o FEF KER (HLEEFE3F) . Zhang Zhenyi (4551
RFEE) . BB - FMFESRIAZEBEFARICUE
FRZL—EZE (FRIREFRIZ2—E (2E)
ZE)
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RIZRAIEESEF Environmental Analytical Chemistry

HMULLMEREDIREF—TL

Development of Chemical Motifs for Environmental and Biochemical Analysis

TORIRR - ERZDEETRADRE  1» 20 -

Professor

Hitoshi Hoshino

The aim and goal of this division are to develop analytical and measurement methods, which serve as es-
sential technology to ensure public security via environmental assessment and integrity. The analytical tech-
nique 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 recog-
nizing 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.Development of a unique tactic for the separation of single-base sequential isomers of oligomeric single-

stranded DNA by a CE separation system employing the specific interaction of metal ion with nucleotide.
2.Development of ligand-substitution mode capillary electrophoretic reactor (LS-CER) enabling estimation of

HEHR BhE

Bl afE &
Associate Professor Assistant Professor
Nobuhiko Iki Toru Takahashi

2. BERECHEERICEEBNZRR I IRMUTFER
(LS) E—Fx+EZ ) -BRABRICEH(CER) DEFE

S EHEAROBRBRICREEIEMRIX SPECT, PET 22K
FEEREHCBVWTRERAIRDIERTH 3. WREE TICLM
T TILERBE ISR EDE#EETHAIE CER #BI% L, 107
~10° s'OERB SR EBTEERIREE L=, SE, #RI&
ANDEMNFEERRICOBAZ L) R D VOB R SER
EEIERL, RERBILEEDSVEEFDOBIK RS
EE(10° s™) DEVBICERINLA. ZhICKWEREE WD
N33R EORERNVETEEDEENFHEIEN D
h7=(Anal. Chem. 55).

solvolytic dissociation constants of extremely stable metal complexes.
3.Supramolecular sensing system using "multifunctional” molecule thiacalixarene.

20095 DA LR

1. 2B 14— DNABHEEERZFIAT2—1EES
BOFHMEX v ES) —BRAB DB AT LOBF

BADH/ LIERICE SN -ZDMPVWEEEITIT—
F—X REEE#EVIEICEWTERTS LT, 4/4L
TTHERIC—OREEFATI—IEEZE(SNP)ERETS
=HDOEREFEODREEIBFEEL-TVS. ZhITHTL,
LHEITIL—TTIE, £B 17> — DNABDIEERLHE
EEAEF AT ETREHR—AHDNAO X v E

Schematic of the separation method of single-base sequential isomers of oligomeric single-stranded DNA by a CE separation
system employing the specific interaction of metal ion with nucleotide.
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S —BRKEDBES AT LEREL, ZhEBUVLTSNP
DOHERBICERIIL A (Analyst58). NI TUEI &R
RETRIUKEEIILLERY, KEATEET—y MNBICE
BAO7O—JDNAZBEELEV. {E-T, AEFEER
fifeELTRWSZ LIS, BIAX M DEEMENS VY
WFZ—= Y RSNPRAE TR T LDIBEN RJRETH
3. ¥7=, ARRESWICZORBERRICETIFRRE
ICDVWTRLZZE L.

Schematic of LS-CER depicting ligand substitution
reaction with competing ligand Y accelerating the spontaneous
dissociation of complex ML within CE.

3. “Multifunctional” 9FF7HhUy I AF7L—> (TCA) &
MATIEPFE I TIRTLA

TCADFTIVE T L () NDERRIHERE, $EADTRIHEEE,
SSICEBHANADT RN FREREEEREICAY, AFF
TR NDEN I TR T LERBE L. BV
L, F/VZLOBHEBHEEE DT BRHRF
ppb) WEIBEE B o7=. ZHITEAESTFNADDE LT
ICISH$ 32 &P RIBETH -7 (Anal. Chim. Acta. &E).

TCA @ multifunctionality 2 i EBH$ 2K X7 LDOT7 T
A—F»3EE3N, J. Incl. Phenomen. E3EDORMICAT X
FTLDRX—LP1IBE SN, T/, TCADSERU4EE
FIHTBTCA-Z>2=K-V 7 e BETHEAEDED F#
BEICDWTAHN v I AT L— LR ERSE (BEAF) T

BEBRE T o
Cover of J. Incl. Phenom. illustrating the TCA sensing system
(=]
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IRIBEMEEEFEDE Environmental Bioengineering

v(y0 T/ BB/ AT LEFIRLE
R BEIZNA LD TTIN ADRRE

Development of Environmental/Biomedical Sensing Devices

with Micro/Nano Electrode Systems

BE KK E—

Professor

Tomokazu Matsue

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

We developed a novel device for electrochemical multipoint detection using MEMS technology and applied
to detection of gene expression of genetically-modified cells at single cell level. The identification of receptor pro-
teins expressed on cell membranes was also succeeded by using a scanning electro-chemical microscopy (SECM)

integrated with micro/nano-electrodes.

MRBE

BE. 170 F/ DRTLERMAALETINA ZDINA
ANDICHICKEZLREFIBFTELN TN S, ZhHDTNA
ZEHAWVBET. ChETERERTELD >EFEREIEZ
B3EX, HECRLRLRIEE - EEARE Y -IADIS
RN HEREICE>TWD, 22T H2R~vrr0- S/ &E&
YAV OREDIER, £/-ZhbE—DDF v T EICHEHA
AR A2 DT TN DR EFHE i ToTWV D,

SHIZ. EBRWETLFIEMEE(SECM) £ HWT1#HAE
DHMETV. HREICER R EERA-TREERDE
HICHKRIIL A, £/ NERIEFE DX T L (Micro Elec-
tro Mechanical System. MEMS) Z##AA T /INA X
DOREFEETV. EEA - REFMEEANOICHAP AIEL T
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Associate Professor Assistant Professor

Hitoshi Shiku Kosuke Ino
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IRIBHEKEGERDEF Designing of Nano-Ecomaterials

RIREDHEE - TR F—DEIMZIED
T/ e H= MBS

Development of functional nano-ecomaterials for energy and environment
in the environmentally benign systems

g Mg E

Professor

Kazuyuki Tohji

Research is focused toward the development of material and energy to the global environment. Especially,

we research a hydrogen generation system from indirect splitting of water based on the circulation of sulfur con-
sidering the solar-thermal-bio energies comprehensively.

Furthermore, we develop a high-power electric double-layer capacitor using carbon nanotubes in the field
for energy. Also, fruitful results have been achieved through the collaborative researches on the development of

silicon electrodes for new Li-ion rechargeable battery and synthesis of fine nanoparticles with NEC-TOKIN and
Nittetsu Mining Co., respectively.

IaNIATOVIIREBRR - BEBUFIL o
" : BB HLAFLPBETHE, TANIZTAVTY
13 RARAEHRORR ML UBBECHEREL COEERICHVT, UF
RENBERIXNFX—ELTHBAABATEZLICEN. LA 2REHMOEFELIGEI SN G VRETH).
10%D COAIBNERBIET [Ta/N\IRTAV IR 43, NEC-TOKIN. HEXILR (#%) EHRT. VFILA
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Yasuo Udagawa
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UYALIINEETSEF Recycling Chemistry
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Aim for the realization of a resources-material recycling society

B S EEA

Professor

Toshiaki Yoshioka

1.Chemical Recyeling Techniques 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 such as styrene and phenol.

2.Pyrolysis Behavior of High Impact Polystyrene Containing Brominated Flame Retardants
Brominated flame retardants are widely used for electronic equipments. However, since hazardous brominated organic compounds
are formed during the thermal treatment, a good knowledge of the degradation processes is required. Therefore, the pyrolysis behav-
ior of flame retarded high impact polystyrene was investigated.

3.Chemical Modification of PVC by Sx2 Substitution

HEHR BhE

BH A FRISOUE
Associate Professor Assistant Professor
Tomohito Kameda  Grause Guido

3. ERSERTIAF v VDB BIERLIE

TIRF I D—HETHBFRVIELEZIL (PVO)IS BN RRNIED
BRICIR(bARER L. REZRARIEBEVIFERYHD, ZD
1=OBIERWIBDBLRN S BH. FRRETIFiQ.3ISRTEI%E
BREDKZERRUCICEY)., BIBRERBHCHLLEEL TS
BT YTIL—RUSAIUDIRE SN T3, FFEIR. 2D E
HERZEDBAIC L BPVCESEE TORBEBEOIAP. FL—

PAEDOBAIC LS EBAEENHEIOVTIHEL TV B,

5-1. 7> FE>(Sb) EF BEKDLIE

ToFERASTIRF YOHMBIE] RUIZXTIVOEER
WELUTEREMETH S, —H. KB TShIET7 o FEBAF
CELTHELESMENP BRI TV S0, THEEKIGE L%
{EIREFTOVED H B, AR TIELDHEZRWTKERFHS
DT o FEAMEERETU. BHFEOKER LB Sk E AV -Fik&
WHRRER, SECEEOE CEN WA bt Zhid,
LXDHDE T 3EBIRIEE RV, + 2 NEDESHH TRAIIEH

We have examined the advanced dechlorination of poly (vinyl chloride) (PVC)and its chemical modification by nucleophilic substi- NuO Nu U 7o FEBAFT U ERRRINCT A MNEICEVIAL 725 TH B,
tution. The PVC’s Cl was substituted in solution by several nucleophilic reagents. We developed new polymers with new functional v |
groups by substituting CI groups in order to upgrade PVC during recycling. {CHz_TH}n — {CHz_CH}n +CI- 5-2. BEH Zhh 5 DL K FRNIE

4.Fermentative High Efficient Hydrogen Production from Food Waste cl o)

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 remove various inorganic and organic anions. We have efficiently removed antimony from aque-
ous solutions and hydrogen chloride from exhaust gases by this process.

6.Metal recovery by the volatilization of their chlorides using PVC as a chlorinating agent

S\2 reaction of PVC.

4. RRREEMHD S OERFKE REF

SRR RBER IS E DREL KREER T3 (Fig.4),
CORISEFIAL. £ IDFBIIC &1 HTEAIKFRER
EREIL TS, AARETE. HFRIGREEDRME LTHE

CHIGEENG D SRE T BIBILKRDOUNIES EE LT Mg-
AR L% BWERE 7O XDBELXENE LR E
75TV 5 (Fig.5) JRTE X CICEBHB2E DMg-AE L X
Z1)—H"10000ppmDIE L IKFRZ 9% AR (BEDFFN+IE(L
WA X DR )L 2 D1EIR - BAEFIARTRE (RIBEZDEY
+Mg-ABR{EMDEE) THEZ Enbh o7,

We propose a recycling process, combining the thermal treatment of PVC and the simultaneous separation of metals from waste CHIFBE LTV BAHERE C S KA RICH BB &% ) Wa5tet
materials. In this study, the recovery of metals from waste materials was investigated, applying a chloride volatilization process that B, 7. SHEEEE CKERBATIRIRSRIIE neinerator Mg-Al oxide
makes use of hydrogen chloride, released during the degradation of PVC which is already present in the waste as insulating material. . “'Of - e e " - HCI + H,0 (gaseous)
192, HABEHDSHKFRERN FAIRECHBEERHLT, reatment
re e
o ‘ ) = . CH.O. + 2H.0 Mg-Al oxide Cl-Mg-Al LDH
1. BEEPETHSONVEY, H—K 5 2. BRERRBNSEFRYAFLL ORABER G S e 260, +
# : ”}b I) #47}b;im . . + ~ 2NAD* ZNAZIABLP'H* 4NADH+H*+ 4NAD* Recovery CaIC|nat|0n
= DecabromOdlpheny|0X|de(DDO) EN ii;ﬁ:;&%ﬁ]@_ 2Lactic acid 2Pyruvic acid 2Propionic acid Hydrochloric Reconstruction
T IAF v 7D#S RIS, ERERFAEND—DEL ETHD, BRI -STRRREEICEMELER TS0, orer W acid
TEIREEH TS, BEETIC, PETECaORUCa(OH),)  BEBREDAL SHREBEHMIIBET S LEN 55, & e, X

RERDEICLNIN L OSERWERA RIETHY, BE
T52F 7 (PE. PP, PS, PET) RICBVLWTHMRIHB &

RETISMEEMERYXF L2 (HIPS) (2. DDO&#RBIEIT
HB=RILT > FEERR L - F(HIPS/DDO-Sb,0,) &

2c0,
ANAD* ANADH+H* oy 2ADP+Pi 2ATP

2Ethanol 4$-L 2Acetyk-CoA M» 2Acetic acid

2NADH#+H*

ADP+PI NAD*

New treatment process of hydrogen chloride.

EBRE LT, AMR T FEBRICHEAVTCREETIXF Yy S8 HERBAT (TG-MS) L1z (Fig2), fR. HRHI_E CeH1,04 6. PVCZRL=IB(LIEREICS D RIEEIIT
T DEASEEICRIT T AKETARINR S RENRAFICCaO % FETETL. AIRICZDRZERLENDERN BTSN, Buyicasa DUtyric acid + 2CO, + 2H,

BV BERETU(Fig1) . PETICE TIED T SZXF v 7D
PENEEINDD. RENEAICCaOZEAWLBEZ ET. PETD

Simplified biochemical pathways in Clostridium butyricum

PVCI3 MBS BFRICIRIEKSR (HC) HRETZZEH S, HCI
DHBEED/-PVCOV YA 7IVEEDRENERELHTNB,

TG _ .
e 7 IMEIREL-Ca O PE 7. FEEBRICSEENDE RS BRI LY SMEEOEE N
EHELGY) . SVARNEIESN, SHICKETR s  Tom g o
HETR LY, B D AERES S AR TIC — S. B N(LDH) ZRLRERE BIUTHh. BHELD LS HE L REED 5O AROENN

ICEYPETOREN(RES NG LN E EDI1ES N,

s Mg-Al LDHIZ, Mg(OH),OMg* D—EBrAR TBISNZE  EBEShTV\3, ZZTAMRTE. ERROHEEM THBPVC
el | Jo= ] g SbBr3(362)-ﬁ Bfé RBEEEILAMT. AXNBOEERESZNEOT=4  »SRETHHCEMT, EAYTTHORREPVCIR
3l P L HEEEEMA SN Ol UHRELTO B, COPS IR SBREEOAR TS BRI TETh AR REE BRI L EURT S EIRE
g o N LR < L ESHTRETH B, LDHEMIRTBE, SANBOT=4> L. COBHECE) 2BOEIRNFRECH 52 LB L=
= L B 7/“ N IR f@E)@B” KOBHEN, Mg-AB LMD ER TS, Mg-ABEIEAGE 1 (s)sHct (g)— mct (@) 41 -(o)

oo o B8 ——— A ——— RARISRINT 5 7= A4 A BABBULDHE LD, ZhEt X 9)= A MELAGF .9
R | steam |, clos‘“’" 100 200 300 400 500 600 700 EBERISEL ), LDHOT =42 508, Mg-ABMEMIOHEE ;

Efsfect of water steam and CaO on pyrolysis products
from 3P+PET(600°C)
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TG-MS profiles of HIPS/DDO-Sb,0,

BERICEE2DRENERREICICH T 31859 %1ToC\ 3,

X 1
EMxoy(s)Jr Hcl(g) — 2y MCl2yx (9)+ EHZO(g)
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TIT1ET1LR—b 2009

35



36

ﬁ;ﬁﬂﬁiﬁjﬂ 121.7‘“2%%@ | Sustainable Recycle Process

EIRHL RRIFERDEF Environmental Processing for Energy Resources
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REHIRNVF—HEOAMMNIER

Harmonic circulation of the carbon substance as energy resources

Our research interests are developments of effective and environmentally benign processes for organic re-
sources such as conventional oils and gases, heavy oils, and biomasses. In this year, Idemitsu Kosan Co., Ltd. and
our laboratory have started a joint research for a new hydrogen production process. We have demonstrated that
hydrogen can be produced by a hydrothermal reaction of an aqueous solution containing a sulfur compound at rel-
atively low temperatures, compared with the conventional process based on the steam reforming of hydrocarbons,
and that the hydrogen production can be continued when the reaction is coupled with a reaction of biomass. The
results show the feasibility of a sustainable hydrogen production process using waste heat, sulfur and biomasses.

MBENAF T RAEHRA L7 HREK T LR

BAEMIIKRERFUIFEE L. FERBEADREEKRN
EETD, - TERVWRBVERIBONIRBELT
HFShT0 3D, {LRERLSIEEFELTCO2EER
ICEIE L W2 K REEERM P KO SN TN B, ZZT
LIARETIE. MEE/NAF Y REFNA U a0KRER
(Fig. ) ICDWT, HSEHEE (1) EOHRMEERLA L7,

MEDKERUE TKIENERT S EEHSNTVBH
B TRKRERNFILT B0, FREAICKTREERT
BIETELY, ZITHRRVGKRERERIREE T 57
OIC, MEDKBRUS ENA A Y XBRDOBEEMHES TS
HBIRISEN TV TELIHUWKRHET O EEE
Uleo RFEIE, RELIFDERKFER AT LER:
RARRICAG AR LR 2 ERL. ZOTOEINDE
BRJREMEZRL. EARBELRICKFZRRREIC LT,

Concept of Hydrogen Production by Utilizing Waste Heat, Sulfur and Biomass
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Assistant Professor

Noriaki Watanabe
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MRETIE. B7I77Fv—OFERIERTTEZEETEDH
LWEFIT I 2L —2% (GeoFlow) DEIFE, 4 HE
ViEAEHED (JOGMECSEEMZE. Bt A*-JOGMEC-
JAPEXHRIAZE) . BrEBEAN T 3 RThy AR IRAVRERIAK
(Channeling Flow) B4 0. ZhPEKREA N7 EHD
AJEEM Y H B EEBES LI L (R esESEE
SCEFRREETE), /- PEEI7HORMKRE
DIEBETIVERDZ-ODFEEFZICEEL, ZOER
AJBEM %R L 7= (Figs. 2, 3)
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(%) EDERAT) -

HEINZESR

@ |nvited Lecture at JPGU Meeting
(Watanabe et al.)

® Presentation Award at JAPT Meeting
(Ishibashi et al.)

X-ray CT Measurements for Fractured Rock Core at JOGMEC

Results of Numerical Fracture Flow Modeling Using X-ray
CT Data of Rock Core
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RIEJVU—70OCAESE Environmental Green Process Study
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Green Process Development

g AZZAUFv—R
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 con-
version, material synthesis, waste recycling, synthetic chemistry, polymer processing and separation processes.

Earth Refinery Concept

Supercritical Water ~ =—=> Replace polar solvents

iti ioxi lvents

iobased Products

Reactions H.0 ‘
Biomass Evaluation %8 o
- Energy >
Ene , v Syn’rhesesogoo H,0 5 ! S'I'e ms
storage Q separation " €O,

Conversions H,0
Polymerizagéons

Fractionation” ¢ Separations
co,

Poison Ivy Mango
Sample Feedstock: (Ll S

i 7 X +
Ph!SICGI Anacardiaceae Extroction
Cashew Nut

Properties inkgo Tree

Poison Oak

Pretreatment, H,0
%

Transport

Basic Research 2
Poison Sumac

Development of Sustainable Products and Systems.

Organic EEE%COz

Solvents 6> B D
o 0 pen
[MPa'/2] ° 9[MPa ] C 02 o

50 Acetone 19. 20 / \
Ethyl Acetate 18.5 I)
40 5 L s 7‘
30 n-Hexane 148 | A —
10 > <P —_
20 T, ~ ' >
10 Methane 96 O z 471- > ;&%
0 75 O
0 20 40
P [MPa] Fixed P [MPa] —
Properties 't'}l/ A Z
Solubility parameters of water and carbon dioxide as a function of temperature Separation process of biomass
and pressure with supercritical CO, and ionic liquid
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Associate Professor Assistant Professor Secretary

Masaru Watanabe Taku Aida Asako Otomo

ABEFIRILF &V, FREI50ME > D FRIRERH AJHE
EBB, ZOIXNF—DIB5hTH10%EFET BT,
ANBIZBRERFL B EAIRELEREE D EN TE S,
KEZBIERFHICZNASOBBERRELZFBTIET
BIEICPSLVWEHREE IO X 1EETES (Fig1),

KEZBMbRERIE. BERREICSVWTHERBEIOR
WHEB RS R CIRERMMEONS ICEN-EE
E53 (Fig.2), IEF7OEADFIE LTINS F T RAD R,
MBS BEEM )17V BRILZE. SR FMIH H 5,

FA4 P RERTLTVWETORAOD—DIC, T4/—)L
HEEAZEVWT(ERELDNIF IS (BLO—X, A3
wO—-X, V/Z2)DREHH D, Ihid1 A kS
WCNA A REBRIE, BE-EHERETIETHE

BRCO,MMMEIRMEL. RIRAVICER RS D - 5
BMETOBDTHD, 1A BRBIIERBHEELEERTEE
RIEPBO TRV ZHATNDORED 4. RIBRFE
O7OERELTEEFESN S,

LMRETIE. EICRIBRMBEOAEZ B {EFED
2T LEIMEZETOIORBICELTHREEZED T
3, ASHOMREIGBERRE. FICBERZBbKE
ERBEFKOEREFIATILDTH D, OMHREELT
EREEKPTCONIFATR  TSXF v 7« RILKE-
EEMOWERIS. KEERKIZ &2 EHERSERLYMRL
FOER. N KL—MEREFIAL -3 RAKRETR >
ATFLDHD, TNSDOMREIE., HFRPORFEENDHE
ARELTHIT->TW B,

Learn! Teach! Goal!

2009 FENEH

& 3

N AT ZRERX, BERF CO,- 1A ikt V=1t
EMABEDOMET —~ TELEEEL. HERHMICHA
H3T Y THEBOBARO=H., $-BHAOSHHEDH
RMAEF, SEEIEEZSOERBE2GH. £ -7
RUORZ2—8RAME, (EZITFESOOBERRHE. F
MER L IF18ERIGTEL /=0 SAICIBRBEELEDOMERSR
B ARRBTREBRDET 248D, TAEEAGEEOHA
PR=KNFREAL, £7/-108IC1E Alberta K% John M.
Shaw #1#% (Aeri Industrial Research Chair in Petroleum
Thermodynamics) %, % 7=, Putra Malaysia X 5%
#& Mohd. YazidManap ##%% & Uf Suhaila Mohamed
#3% (Faculty of Food Science & Technology) 5. 128(Z
I& Mines D’Albi X% Radu Barna %4 EBHDEER
GRRELZ KL,

- HHE ¥
1)Richard L. Smith, Jr.:[Water under hydrothermal,
supercritical, and high pressure conditions as key to

developing green processes and new technologies |
. 2nd ISASWR-LCE, Sanya, China (2009.12) [{t21f5]

1)Phase Equilibrium Measurements of Hydrogen-Tetrahy-
drofuran and Hydrogen-Cyclopentane Binary Clathrate
Hydrate Systems [Journal of Chemical and Engineering
Data, (2010), ArticleASAP (online) ] Hiroyuki Komatsu, Hi-
roki Yoshioka, Masaki Ota, Yoshiyuki Sato, Masaru Wata-
nabe, Richard L. Smith, Jr. and Cor J. Peters.

2)Sulfated zirconia as a solid acid catalyst for the dehydration
of fructose to 5-hydroxymethylfurfural [Catalysis Commu-
nications, (2009) , 10 (13) , 1771-1775.] Xinhua Qi, Masaru
Watanabe, Taku M. Aida, Richard L. Smith, Jr.

3)Heavy Oil Upgrading in the Presence of High Density Wa-
ter:Basic Study[The Journal of Supercritical Fluids,(2009),
Article In Press] Masaru Watanabe, Shin-nosuke Kato,
Satoshi Ishizeki, Hiroshi Inomata, Richard L. Smith, Jr.

4)Depolymerization of sodium alginate under hydrothermal condi-
tions [Carbohydrate Polymers, (2009), Article in Press.] Taku M.
Aida, Takuji Yamagata, Masaru Watanabe, Richard L. Smith, Jr.

5) Rapid separation of shikimic acid from Chinese star anise (lllicium
verum Hook. f.) with hot water extraction [Separation and Purifi-
cation Technology, (2009) 69 (1), 102-108.] Hiroki Ohira, Naota
Torii, Taku M. Aida, Masaru Watanabe, Richard L. Smith, Jr.
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BIRMETOEAESE Material Process for Circulatory Society
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Material Process for Circulatory Society

BE B0 iEa
Professor

Shoji Taniguchi

The purpose of our group is to develop environment-friendly material processes to realize a sustainable so-
ciety. 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 sepa-
ration of inclusions. Microwave is irradiated to wastes like slag and sludge from metal industries to recover valu-
able metals. Fundamental studies are also performed to clarify fluid-dynamic behaviors of particle and bubble in
turbulent flows whose results will be applied to the separation of suspended particles in gas or liquid.

MRBE

WERIED LD FHL EORE THETLTWSEHT,
REFPICEFRATREL H R E L LDICDBELERZRMD
A% - B E. RARRMOHMIADICHAIERIKD SN T
W3, AABDMRETIE, ERLWEBERDELLM
HEETOLIOEREE, ETXIFX— - EER(LER
BIMRETOTCELD SREKRBAREICARINS
BRI XX —Z@mFMLE, VBB LRIBERMD
ARERMRAEZBALTITEAVWEEAITVS, ZO—REL
THROUY A 7IVICEET SR A NFIMECER T *
IWF —E AU LRERFAM AR OMZEICHZ ANTL
%, CDZENKMEZEDKRELIHFHEEZL TS, BiF
HERRT —< & U TISRT

HHMRFREIA b

1. BPFENFDIRDEVERHEAT 57-0ODH%R
& RIS BHFDNENNFDTIANDFHERRE
® LRI B B B RLF D571k ED

2. BN EFIRT3HA O A2 RETIHR
o BT IBIREIC LB E 2 ELE(Fig 1)
® TR/ VLA NI L BB SIDEE (Fig.2)
® Y 7 NEL % ICH L 73R 1544l (Fig.3)

& SHUERNEFI ALK FEABEMBIDELE
O GAY MO L BDBRAIZY 7 v TDiE R

3. TDALDHFFE

® B4 X NDSTARSE LREELE

20095 ENT7I7571ET1

HE - —WEE

o B TESEHMFRIRIEGPHE 74 — 7L EHEE
[RERFEZOEE ] (3A10H. &0)

O It K=Y ~—T OV LT, BHDREELICHES [The
Role of Environmental Studies for the Solution of En-
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Double-Axis-Electromagnetic Stirrer

vironmental Issues| (886H. &0)

O FHAUB Y TS1 ¥ v /AT, HEE [HEKIRIERMEE
#%7%] (9R12A. &Q)

O N\FIESEHEMERKTHABE [FRIELHRE
#if] (11A5H. &0)

ONPOEAIOT—VEERBOBEFHEE2 LOHER
RiERENC | (11A8H. &0)

OFILT U/ T FHEHRMBN IS —CTHEEIXSG
RESHER VDL AETXLERMRBHICFHATE
PERARM ] (12A4H. &0)

® AARKIABS / — NI T+ —FLtIF—DHEM (7H9
H. &)

® ARt 73y VIaMEASTKIEREOQAIBA.FIII)

o ORI S - EEHBBASICCE MRS [RBRAEN
BOEREZOIA ] #E#EL. #iEGH298. IBIF)

® OAFfIRESHMEIOZES - BE 7O MRS
ICCEEGGA11E. 1BI%)

EfR=#

® SIMAPHRZERR (J)V/—T)V) RIAL30REFiCZHERT
1R1%3875 [Application of EPM to Environmental Tech-
nology| (3A27H. &#0)

HEHIR BIE
sl & ISiE E—

Associate Professor Assistant Professor

Noboru Yoshikawa  Shin-ichi Shimasaki

@B Si-droplet generator for spherical solar cell with pulse
imposition of electromagnetic force.
Joint work with Dr.V.Bojarevics of Greenwich Univ.

o FeEMBERK IOty L TEKR IR L (EPM
2009. KLZ7>) CHEER:EE [Prospect for EPM ap-
plication to environmental technology ] (10820-22H.
&0). —MFEHEMESLICER(BEO. F. 1BIF)

® [UMRS-ICA2009 (> HFR—=IV) TDI 2RI LTHR
#FEE(TA3H. F)

® FE12[EFRM ¥ 17 O ERE =% (Ampere 2009) Ci&i#
EER(9B108. FHI)

® ZE2RIAF Y17 ORI L (MAMM2009) THEHF
EEEERE(0AI5H, FD

o FE7EHFR AN FSEE(CFD2009. *JLRILY ) THEE
(I&lEs. 12A9-11H)

HEH

o HARKAH AR T HIEE., HAHKRGE=RE Ot
ZB=EIER. FIARBEER BREMSMICESE
V722 —FEREER. RIRZEER FHR21FE
iR R IRETFMAZTE [ R HIRIC S T RIEREE
EEOBRFREBERAET | ZESZER. 2EXEMEIE
U EBE=EISR(BO)

o IRIERI PR R EME18EIRIE 7+ — T L [ HftalaE L
HEEFERTH-0DMBOERE ~HSE - BFVITL
DO|EDS~]|DEMEBBI5H. &£0)

O HALEBFEMBPASATE I L RIIL[ 470K
DT IV EME E DREER RO - ISBS
% | &£ (98158, FIII)

o HALEF S/ HASKIMGSESTEEAS T v170K
Oty T #HREY 3> EEBB30R. S

® HASRE T 2L X —IcAFREE(F)

o OARIRIBS/ — NI TOwI T T4—FL 71470

7-kwW multi-mode microwave furnace used for metal recycling
from wastes.

SERRE IV —T 2 (F])
o HAFMIRESHIFI90EZES [ AP N EYN DR
WICRET3EF IS —| E#(3A16H. 1BIH)

SRR - HiTe

o IETEEIAN . FHEM IR (1)

o HIFMA BEHBI € (EFMEB)) (I5IE)

® APk BSHEI19RE MBI (F0)

o HAET (th). (M) MFHMAT. FREBIE ().
JFEXF—JU (#k). BiL&B (%) . (¥k) YAKINI[IE.
HEE7 7 h#E) COHRIRAE

et

® 15T E$R5E4305855% (E 53 H2009F5R15H ) FINFAA
E:&0OmE. FIF. BATE. mMEERb. [H0E
REDRESHSWIBRBEE A | HITEE I 27—
TA(#) . FALSSHM(Rk) . ELRFEARILRE

® PCTHFE. 4% : ELECTROMAGNETIC STIRRER,H
Fa¥&+S : PCT/JP2007/071945, REAE ! HOME. &
FE—. LEMZ. RMEFT. IBIBE—

® iEETHIRE 52009-087767 [ BE M FNEEH EH
JUBERE | (I8lF - #0O1th. 3A31HHER)

HESE

o AAREHMEIC[EIR YD 22E—FILK REDE
= KAt | FcEE# (7R230. 15K, &0)

REh - BHFA

® Pascal Gardin (IRSID Arcelor Mittal) , 8E23H16 ~ 218
® Wuppertal Institute (W.Sachs) , 55 108238 (&0)
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BRIRERERETEIREIEF Recycle Ecological System Designment

EEEEM-TIES TSGR

Development of porous polymer materials for better life

Professor
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, antibacterial activity, and effec-
tive 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.

LURREL, [FLr SR 22830 Future! ~52F%FL
f&IZFeaturell ~, 71— K{EER%Focusing ~FR—>2X
<7 U7 DIV FiFunctionality~| D “4F” R =E
KELT—ICHE, ZIMESH FORELGHEEEEEDL,
K&k, BFEMEDKE, MEAH, EH4DHEL
4£RICE S T BFantastic (5D NDF) LT ED T
W3, MRETEVIRS AR T —~DBEILFigure 1 (FFFE
BE) D@ T, F/A—NMLESIYXA—RNLF—2—DH
fEERIE e, {EFRIRERIEIC L) R2 L REEE TV
3. LTS, "REEDKKRWAMERRERT.

Functional porous polymer materials

Average pore diameter
A nm um mm

Molecular recognition

Novel drugs Chromatography Water clean-up Biodegradable polymer

Removal of pollutants
Organic-inorganic hybrid
Specific protein detection

~ 5 5 Novel separation media
Antibacterial materials .
Novel separation membrane

Summary of researches on Hosoya Lab.

F=FRK)v—DRMIEEFRHE L

F/~BTIN YA XETOMMBEEBRICHIETHZ
ET, BRIIIE Uk 2 BREDR—S R v~ — DI
AJREEHHTWB. —MRMAE €T3y IMEHIRRI 2 E
AR E R ELY), BAPHVWTWER—FXFR) -4,
ZOERPBOHTEFETHY, EEIZXNGEHS, BFEZD
SEALEEE AL Y) HIRERICIRL.

B, RUX—TH3FmELT, {EFMERENIEIC
SR LHEE LA FIRE T H 5. FIAIE, 1RV LIREEE
EROBERRM)EDME, AMEIER%EHE ¢ 2 B/EMEOD
15, MEEREETIENMELE, YV FHEEZEER
5T 3ZEHRIBETH .
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ZhSOMEEN - LRV ERMICICC TNNT TU Y R
1ET22ET, ZhETIBIDREWZREEEL <~ T TILEISE
PEIREE T WD, HARITIL—TTIE, ZTho5DHE~
TUTIVDOERIEANR ARG 2 EDH TS,

FRTVTILOICEO—fFIELT, Figure 20£5I12H
R KEREERLE. ST, s ES<A
RIVGIRHEK, BEMEDRRESD BV ISR OERRR, &5
ICIEBEEMEDHIRIEF —DOMEERNDZET, B
BRHCERTES. /2, ThOOEEERFIMMA T RILE —
EPBEERTY, AT FIRT)—BIREETHEEEN 1RV )R L
EREND, DL, ITUTILER~EFEAET, B
IXVX—/RIRBERICEMRL, BERFHSICAT TH
RHEEDH TS,

Water cleanup using multi-functional porous material

$RT7 71 =T 1 SFIVBARA T =185

MBICHZEELT 71 =7 1 fiBs (Moli-gel) DRI
EEMEBR TN, 77127 BEOOERS DR
IFL>Z1a—IL (PEG) BIR S — DD FEREEED R
, QIEEETHZT7I/ EEEDEESH EDMHIL, £1T-
. B ELT, DT, PEGEUR~—IE, HAMEEL,
BN NN EREENH TEEZ—DNERTHZZ &
Phbot. £, HIVRFIIVEICH T E4ERL IRE%EE
ERUECEDDS, BHZLINIBEOREERERETS
SELMREE/. QT BBNEHET, 771711
ELOT7I/HARE, Thbb, £EEEMEOETELRE
TETHIENTFREC B> ThO DR (Figure 3)13, 5
BHET 71271 TIVORRICDOLEN B EHEFTES.

Bh
AR Hath

Assistant Professor

Takuya Kubo

Concept of novel affinity gel (Moli-gel)

BRI FRBMEXMBEDNT TV ML

UIARZETIE, BRIESHICEST 270 DFMMFEIELT,
BN FRHEEE B T 250 FEMOBEREfT-TE
f=. ZOICAELT, REEDOHE TIIRIEFOEEMED
BIRAVIBIRE A Y1 MEDRRERIBEE THFR /NI T R
RO EED TE . FARICHEEL 2 ZFigure 412
NY. BESRETIS, FRNTVY RMEICEWT, FE
MEEELTHNSN ST XD ML OERARE L SN
DERERAP RSN THY, SEOMBRICEVTAFED—
EEEw, HRALSHEEMISHETSFETHD.

Concept of novel hybrid material

mE7FO zvbe

® FETHAZE | IRIEE | IRIBAZE - SlRssHEER (/7 7)

o RIF IR EWBNS | BT B GhEEET7 70 =7 1 1BHIC
LBTIDNVNMAOT—DHEE) 2D, HEIAZSE

20095 D7V 71ET1—

o ifix F (2009) (fk¥E:EE) [ BMRIESH FZILERHD
FAR N BEREDARET — B MREN B SIRIBKR(E S
T DBEHEREC 2 2 THEREDILF | 35— 2009 —#
LU VEIE-#E4r & B L /=428 b2 EE DRI — (3A21R)

® Takuya Kubo (2009) (Invited lecture “Selective

Adsorption and Degradation of Toxic Compounds
by Organic-Inorganic Hybrid Material “ The Second
French Research Organizations-Tohoku University Joint
Workshop on Frontier Materials, Sendai (December 1st)

o ik = (2010) MFEDINENBEZNDE KEFIE
VIR —3ME - BRE - R - (RE— ~R4hen FEIE
RDERK &7 DEREDIZEE~ (1A9H)

-

7 S5l 7> STHRAT D $NTHEE3E 3-9 $HEUAAE”,
AR, MR & IHRES 2009%3R

FNRIERC (L)

1) Effective Recognition on the Surface of a Polymer
Prepared by Molecular Imprinting Using lonic Com-
plex, Y. Tominaga, T. Kubo, K. Kaya, K. Hosoya,
Macromolecules, 42(8), 2911-2915, 2009

2) Importance of surface properties of affinity resin for captur-
ing a target protein, Cyclooxygenase-1, T. Mori, T. Kubo, K.
Kaya, K. Hosoya, Bioorg. Med. Chem., 17, 1587-1599, 2009

3) Novel separation medium spongy monolith for high
throughput analyses, F. Watanabe, T. Kubo, K.
Kaya, K. Hosoya, J. Chromatogr. A, 1216, 7402—
7408, 2009 fth7 ¥R

FHET

® [ T R¥ IS LS FLIADELE i |
ZERE A IRIAt, MKFE, 45ETHEE20090-197740 (FREEEA)
o [ TR* ISR EMZ LA, KERIFM. MEMRUT
R AR LS FLIADELEHZ |
ZEAE I AfRiRth, MEE EKiE—,
4EEFHHER2009-185665 (FREEA)

[—]
28

o Z R ¥Rtb(BhER), BE20[ /O~ b 57 —RIFREE,
“BHHEE" (2009F11A)

o7 FAF(EL2HE), ABDLKAEZEI L RITL
2009, “NZ MR 2—E"” (200978 )

o7 BRF, BHANHLZEALEZES, “FR21FE
AL EF2ERNE ” (20095128 )
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RIRDFILESEF Environmentally-Benign Molecular Design and Synthesis
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Development of Novel Synthetic Reactions and Functional Molecules

BiE ARED ERER

Professor
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 improve-
ment of existing synthetic methods. Design and synthesis of high-performance functional molecules have also
been studied.

1. Activation of CO; by Lewis Acids and Its Fixation to Aromatic Compounds : We proposed two feasible
reaction mechanisms for the carboxylation of aromatic compounds with CO2 in the presence of Lewis acids :
(1) via the activation of CO, by R3SiX in cooperation with AlX3 to give an active CO, species and (2) via the
in situ alumination of substrates with R,AIX.

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'-binaphthalene-2,2'-dicarboxylic acid via 1-phenylethyl-
amides by the dielectric property of solvent.

3. Racemization and Deracemization of 1,1'-Biphenanthrene Derivatives : In order to reveal the mechanism
of photoracemization of 1,1'-biphenanthrene derivatives such as blestriarene C, the effects of reaction condi-
tions and additives on the racemization rate were investigated in detail.

4. Development of Calixarene-Based Functional Molecules : To acquire novel functions of calix[4]arene-
based molecular hosts, we have developed a practical method for the preparation of 1,3-diamino- and 1,3-(diphe
nylphosphino)calix[4]arenes via the direct replacement of phenolic OH groups and investigated their functions.

B
e B

Associate Professor

Naoya Morohashi

Al
COzH R@ O-AlX3 hetero [Al] com
% RsSi-0-C”7 R4SiX aromatics A L co
RC ) {3 X CO, + AIX; : | = m

silylformate-type active species arylaluminum intermediate

Two feasible reaction mechanisms for the carboxylation of aromatic compounds with CO, in the presence of Lewis acid

5 EADLLE

APB T, BECATRELTTICRLLHDETERD
KIMED-DDHFHLWAEEERIEZHN A ER/LHRE
RS DBIR, BEIOES UAEEMY FEFDRISE
ZOHBERRET-> TV B,
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TERETILXITIVIZYLIZEN AR ER D RN
BERIETBICE -2 (AR EFREBIFFTER 4F4-32,
The 50th Anniversary Meeting of the American Society
of Pharmacognosy (ASP) P-522, 2596 A AR >
KTy L O-9, The 6th International Forum on Chemis-
try of Functional Organic Chemicals (IFOC-6) P-17, The
4th International Conference on Cutting-Edge Organic
Chemistry in Asia (ICCEOCA-4) PB-08) .

2. FERICLBRCHEREOHE

BfAENEFIC L ERRICORBIRMEZHIHT A
FEROWEILIL, MEEEOSURIICER TS, Heldx
ISBEDOFEXRISERL, ThEFRL/RRMESIEICE
WHATWS, §TIC, BERODFEREHIHTSZ2ET
—RBOPEFEBN2DODIS L FAY—&FhFNESL
AIIC @IS LB FEXRFIELFESE(DCR)ED, 1,1-EF
TFIV22-FHIVKBD I T AT LA Y—TIRADHE
RICHRINL TV, REEFEBINRT MUVRIEX X (R4S
mIEERICLY, DTFARVHD FRKRESEDEIREE
DOREMERASHICLE (ELF2TF— -« FFUF0— 2009
OP-09, ZE96EIBHERK >R I L P-10),

Photoracemization of Blestriarene C

3. 1,1-ET7xF AL BEFEDORSEIML

Hrld, 1I1-ETIF AL BIEEDLDORRAY
Blestriarene C XU Z DFFBHRHI BRLICEINEZIZT
MEgBcEERELTEY, ZhEFIBLEHLWSFT
INA ZDIBEEICEV) AT WD, ANEIL, HIBRRRBD -8,
RISEGEPEFLEMD T L IMLREICSAZHELIEE
L7z UEZRFHETIL KRS 2C025, SRz CRERIDAEIF
EHEBERREBEFMES P-20), %72, ¥ LEHMHTRE
TICHETBET EIMEICHEFEAT VS,

4. H)y Rl T7L—>aN—-R LT HHEBEM D FDORIR
NEDT T/ —IVDFHIL MIEZEBETRIRSEELH

X-Ray structure of dinuclear palladium
complex of 1,3- (diphenylphosphino) -
calix[4]arene derivative

)y 7 XN 7L—> (CA) Id, SiRBERERR M E O HEREM

BANDISHEEDIC, REFOBELELE - BES T4
EERBIRMICHIBTAATIRA N FELTOEAEN B
h3, CAMIEICEWT 7z /—IVIEKEEEDEZEMNEE
REEZTHADMIL I KENARBETHY, hrERSh
NISHEBERI R DIBISTRIERICILS B B I TV B, %
D&, FH4ldtRE%E AWV S Ullmann B isD CASE
BHEAOBERAICKIN, KEELEEEBERL:, 1,3-07
/KR NB-RZX T /RO EREEK LS (B ¥R
FBIEFEZFFx 1E2-30, {EEZREFHEFILA S 3C014,
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SATOLIIVEFIFESEF Life Cycle Assessment

RIEEALFMA

FEA G MAERZBELVE

BE R @t

Professor

Ecomaterial design and process engineering toward sustainable material cycle  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 en-
vironmental 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” based on the concept of “Industrial

Ecology” to solve environmental problems.

LB CRREBNERMRE - BFEBLEOER
(EcoMaterial Processing : EMP)., ¥5U7/l70-%
1 (Material Flow Analysis: MFA). 51473477+
Z X2 MLife Cycle Assessment: LCA) D3AKiF & (> &
UM ERIRD-DDIREFETZDIFREEDH TS,

EHICHE TR HHRERA by 7H#Et

ARICIIAMOHAE, —BRIERFDORIN. LRREHD
Blb% EXR2 L HERED H B0, COL I BLHEREZ FRIET SIS
BRIRP, AT EDEY L HTMEENIVETH S, BT
DHFMERERMCFIRTB-0101F. BFIC, £,
EDLSLRHIEN. EDLDLHE (k) T EDHVD
MIETEFELTHY) FERMICREGRME LTHHERIAETH B
DHrEBETIVLENVH D, ATEMKISERL. DMK
MEBMCHAT S0, BiELAGIST—2EAVWTHIA
AIRE G R M OHEE 21T o7, FIAHRIRETH B EEASN
BEZORBEMISEETEL TV BH, FALE D — BB DILME
WhEETRERLTHFELHY, $-BEMBEOEETIES

Distribution of thinning wood volume in Sendai city (2008)
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. WaelzZEZD I XX —%FKRIFLETHY). HRAIZRH
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AARTIECAETIC, SFRFLAXMNIAKELERMN
L1000CIREEDZRF TMHTZ 2 &ICE->T. EXRHD
ZnFe,0,5#Zn0&CaFe 05 8 b TEB I EERL, ¢
BhBIERFBHETETHZINOEER TR EN TE, A

Pb.Cd, N
/Ry i E ZnODERESE  FHROvRI—
I ° I 1000-1100°C 420-500°C
o
) -
o\. nEL
N TY -
.
.
— .—:—».\.
Yy |
HRANERRD K
ZnFe,0,+2Ca0
= ZnO+Ca,Fe,05 Ca,Fe,0O

ZnO+C=2Zn+CO AH=356kJ, AG=-0.58kJ at 950°C
ZnO+CO=2Zn+CO,  AH=183kJ, AG=-3.75kJ at 1350°C
2Zn0+C=2Zn+CO,  AH=540kJ, AG=-18.8kJ at 1100°C

Liquid zinc production system from EAF dust

HEHIR BI
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Associate Professor Assistant Professor
Kazuyo Matsubae-Yokoyama ~ Takehito Hiraki

SIS D BIRIEIC £ > TZnOR AR TE S L ERL
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MR ROXDERD TH DLW (ALO;) DFREEEIFHIL .
AINPERDELEZROXDERICE AT VD, AL
F=ROXETIVAKBER TIIKPERICEEDZET. AN
BED [ 7E=7]. FOXEYREFTIRAT 3 X ZIVAIESK
DIKFE]. KBHH ST 5[ AIKER LY (AI(OH),)] 8
ETED, E5I12. BAEMDBADICEIEHIL TS % K
TRICHER T & 378, 1BHI TIIBIEHBIE L CRIEA
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H,, NH, and Al (OH), production system from dross

HEINERE

OMNE—HEHIR. RIRELIURS P BARKEG
LEMRNEEZE VW LELE, (2009F3R)

o ASIEZKZE(M2)54°9th International Conference
on ECOMATERIALS (Z T Best Poster Award % 5
B LEUAE, (2009F117)

O REAMBOPEENERBRFESRILZE
FOOMRERERRICTEFTEFEELTEVALE
L7=o (2009%11R)
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i%iﬁéﬁiﬂliﬂ 298 Harmonic Material for Environment

RIZBERFIEROERICMEITT

Toward Realization of Medical Care with Low Environmental Load

Him HERET
Professor

Koji loku

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

HMADEE

REMFOBMZEESY EEICEALHLORMESE IR
BRaREER  OXRERELVET, AGRUEERERET
BEE CIIABREEMEERT2HE), REMERERER
DINTLRETRERSNTICRARNEDSN, KEDERE
EMHPHHSNTVE T, £, REICHEShEERY B
RUCFEAHSWTRIERICHHS N, ERRONTZEET)X
TERATWEY, ERVDREMEL DD, RIBEAFED/NEW
EEEER T L. WERICE>TRBEDRBEL>TVET,
COREEBERT B7-0ICI. EREEWCEZRRHMER
RRICHIZ -SSR, RIEEFMOBMEOERTANDEA,
BEENOBYLMITEDRFE. BLUREREEEUUCRET 54
SEBOREHIVETT, ThOEMIET 2 [RIBIRAFHER ]
i3 DEHEETELEICDRETHERRMEMEREILDTT,

AR

EMEEEICEE H T BB ORISR

RHICHRAA T NAERERECEE > D EFM R SN
HEEREL R/ RICT S Z L ERIREE T B 4AMAIDAIR
ERRET LTV T, CaDRIBUIFHLFEFRER DT/ N2 A b
HIRKF S BFEH (Fig.1) 2ERIL. BMISIEALLES
5. BEBL TR THIHEMIZE ML L. EAERTIRIN
SNBZEERASPICLE L, DL O LFERIZ. BEEDH
559, FERIEENLEISET G BEE) AT I EICLYZE

BIDRIAER LS L2 EEBHICERDEHEEZRSED Ry
J7)IN) =227 L(DDS) DIEFE L THBRTSH B LTSN
9, CNICEAETBIMARRICOVWTAFERIELRIEZEDF
ELERFSTRRELELL (Fig.2),

RRERM TN ZDEI R

BHOREN &L HT —7 I & BTN RDBH
MAER S E ATIRASE) E T U HBROEAR
BRI CEET, COBAN S EDRENEE S BT
INBA NDHT —TIVEDRENDHEBETVE LI BHE
BLALTH ERANRA RSN T & T RIS
A O SRRV H S TR D TET,

RS LR ORI

BOEERDTHBIT/INZA NI EBA T PHEEYICH
LT RVRERFEERE L TWET, LA 5T 7881 MEIR
Hh SEENEERET 5 OUERIL L TERLINESh
TWEY, T CERAMBEORIBICEWTEShZTINEA

MRIT BHRE B LD D OMR R T 5710
BITES ERBTOET,

EIPR 3k

BAZMIRESOFERRICLY, MLaDYildiz
Technical University»5.Cem Bulent UstundagEX# 5+
ANBEEDIC, HEEIES MLVOEFFMEL. £ERMEEIT-
TWET (Fig.3)s

Granule composed of rod-shaped calcium-deficient hydroxyapatite. Presentation by a student on
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an international conference (Bioceramics 22).

BhZ
LER 25

Assistant Professor
Masanobu Kamitakahara

Group photograph of loku Lab.

/o, FEORBFRFZOEBFHIREDLERATZ HMEEL.
MRRROEET TOET, 2009FIC13, EIETFHRH L
FEHEIL. MRICETIERRBETVE L,

MEFFE « KFRHEREIR OV ILARE 7O 71
TERRTOT 74 | £ RBEICHEEL TV T,

Party with Turkish researchers.

HEME

7894 Yildiz Technical University (~L3), BiEAZ (FE).
R LEAF(FE)

EA : (F5EFR) RIS SRRZERR.
I B IR AR AEIRIBIA SCRR
(K%F) IEREXRFE. RIBEXF. ZHEKXFE.
RREWPFRMAFRAT. RFGERKE

£
EERRY R HRIFF RO R

1)L. Zhou, D. Wang, W. Huang, A. Yao, M. Kamitakahara
and K. loku, “Preparation and characterization of periodic
porous frame of hydroxyapatite”, J. Ceram. Soc. Japan,
117, 521-524 (2009) . (RIEAF £ DEFEAZE)

2)S. Ji, S. Murakami, M. Kamitakahara and K. loku,
“Fabrication of titania/hydroxyapatite composite granules
for photocatalyst”, Materials Research Bulletin, 44,
768-774 (2009) (FARIFEAFEDHERMTT)

3)M. Kamitakahara, S. Murakami, N. Watanabe, S. Ji, H.
Nishikawa and K. loku, “Evaluation of photocatalytic
activity of anatase/hydroxyapatite composite granules for
environmental purification”, J. Ceram. Soc. Japan, 117,
1172-1174 (2009) . (FARIFEKXF EDHFMZT)

BEiiEE - 1BFaE
1) HEHEZ “NAAESI v I AOWMIEET 1 L BE

ERRICOEIE”, FRAFELFZRFZHEIRIEKS,
(20095F9A19-21H, BAKAFERILF +>/ YR ) B8 E.

2)K. loku, M. Kamitakahara, G. Kawachi, T. lkeda,
“Preparation and Characterization of Hydroxyapatite
Porous Materials with Unique Microstructures”, High
Mat Tech-2009, Kiev Polytechnical Institute., Kiev,
Ukraine, 19—23 Octber 2009, £ i fzEE.

3)K. loku, M. Kamitakahara, T. lkeda, “Calcium Deficient
Hydroxyapatite for Medical Application Prepared by
Hydrothermal Method”, 2nd International Symposium on
Aqua Science, Water Resource and Low Carbon Energy
(2nd ISASWR - LCE) Sanya, Hainan, China, 7-10
December 2009, $B15:8:E.

4)K. loku, M. Kamitakahara, T. lkeda, “The resorption with
bone replacement of calcium-deficient hydroxyapatite with
unigque microstructure”, 18th International Symposium on
Processing and Fabrication of Advanced Materials (PFAM
XVIII) , Sendai, Japan, 12—14 December 2009, A{5:57E.
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HEPMTE, “DIBET Y1 21D LB HERE R
€53y I ADAEIE”

2) REERET (LA 1 £(FER) ) E1@E
BEMPSEILTH BEFNS RX2—-EIRE,
“EFBAEANDISHEBIR LY BN NIV LD
{ESY & 5FAM”

F2. ERSHMFTOED

1) HEHET  HAMRS BFHEE. BRI/ IHE F
fiiam X atime ==, FIHERRERE. BANIA~T
DT7IVES FFEE. BAER) AT fFE8. ¥
firmatRlifRERER. BT U7V FEE. &
R - mMER RS, ERSSERES R34

2) LEFEIEG . BAE T3y V RS AR EM A S SR .
BAT7/INGA MRS FFEEE. FRAFELERFH
SRItAS 7075 LwRKZEER. “Special Symposium
for Celebration on the 10th Anniversary of the Division
of Ceramics in Medicine, Biology and Biomimetics, The
Ceramic Society of Japan” in conjunction with “9th Asian
BioCeramics Symposium (ABC2009)” E1T&E&
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IRIGRIRIRRERT P EF Nature Technology
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Channeling the Forces of Nature : Saving the World as We Know It

B® TOH FiE

Professor

Emile H. Ishida

Termites in the African Savannah endure temperatures of 50°C during the daytime, and below 0°C at night. The mystery,
however, is why does the temperature inside termite nests remain at a constant 30°C ? Uncovering the termites’ secrets directly
led to the creation of the electricity-free air-conditioner. Another mystery has been why does the shell of snail remain clean? Un-
derstanding the mechanism behind this phenomenon helped in the development of building materials that remain stain-free when
exposed to rainwater, as well as creating stain-resistant kitchen surfaces. From a less obvious perspective, exploring the cleaning
function of bubbles derived from the convection of heat and ultrasonic waves generated during bursting has led to the birth of a

no water bath.

We should learn from Nature that is rich in technologies. Moreover, we could learn the wisdom of a new living style. We

name such wonderful wisdom of nature as “Nature Technology”.

What is needed for human civilization to continue is a dramatic re-thinking of the relationship between technology and
culture, and that relationship’s influence upon modern society. Instead of relying on a finite resource-based paradigm that threat-
ens our existence, we should be paying greater attention to the elegant simplicity of nature’s technology, and fully appreciate its
ability to provide sustainable and natural technological solutions to the problems we face. Nature has provided the framework for
a sustainable society by repeatedly selecting natural processes that consume very little energy to circulate materials in the most
perfect way. Moreover, we are given limitless access to renewable energy sources to take advantage of this technology. What is
missing from this equation is a cultural shift that is both willing and able to make best use of Nature’s wisdom.

MRBE
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DoH-7=1E D, EEDRDILPSEMSaTY 53— h1—X (5
10, 22M)(1CT. RAERDEL - B ESETo/ 5B
1377/ 00 —DRIBFEFERICERT 3,

Structure for the Life Style Creation System
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Associate Professor Assistant Professor
Ryuzo Furukawa  Hirotaka Maeda

Workshop at Kids Design Expo. at Tokyo Stuffs and students of Ishida lab.
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g, BROEE - WOTRERIET AN IR cE 3,

SEM photos for the morphology controlled tobermorite
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Snail shell doesn’t show the superhydrophobic
or superhydrophilic surface
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Section of the wing for dragonfly has unlevel structure and gener-
ated vortex works just like the movement of a “caterpillar belt* and form
a flow around the wing
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International Symposium on Engineering Neo-Biomimetics,
9th International Symposium on Biomimetic Materials
Processing (BMMP-9) %z &, ER4EH € Cel@DERE-
BiFEE

RIEERE-EE 410

[TO->FAHRERETA—FL](LE). [T23704
JYBREAL](LE). ZELE-EH ] Y11 X741
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The earth environment
workshop for kids

Workshop at Science Café
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IRIGRMMEEBZ22EF Structural Materials for Eco-Friendly Systems

HHEEE DR TR BT RBEHIHIE

Atomistic of material strength and lattice defect control engineering

BE AU B—
Professor

Koichi Maruyama

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

mation and lattice defect engineering in crystals.
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Associate Professor Assistant Professor
Kyosuke Yoshimi  Mayumi Suzuki

Electron microscopic image of an eutectic structure of
MosSiB; intermetallic compounds and Mo solid solution.

TEM microstructure of the LPSO (Long Period Stacking
Ordered) type Mgg;Y,Cug alloy.

ENL TIAIG £ D5RER EICKEEIRT 5, REHBLDEA
HiEz, Z<ORBRELECTH/THNAATHERLMEAT
HY). FMROHERIE. ChoDHRFICHEMTES,
ChEEEDEINETORRICHLT H2IFIRIL, BEALE
F& H BRSNS FERIS-RREPBEESNT,

HEINEEH

® The Japan Institute of Metals Distinguished Achieve-
ment Award(Science), K. Maruyama, on 15/09/2009.

@ Qutstanding poster award of the Iron and Steel Insti-
tute of Japan, R. Chen, H. Ghassemi Armaki and K.
Maruyama, "Microstructural stability of P91 steels dur-
ing long-term creep exposure", on 15/09/2009.

® 1st Award of Light Metal Woman Future Prize,
M. Suzuki on 14/11/2009.

Comparison of yield stress between the Mo-8.5Si-13.2B
alloy and typical high temperature materials.

SEM microstructure of an Mg-Zn-Y Thixomolded® alloy.

Effects of average lamellar width on (a) material strength
and (b) misfit dislocation density on interface between y and
a, phases in fully lamellar TiAl alloys.
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JAPEX ZEMisBEE | Endowed Division

IRIVF— s EZFa2UF 13 Energy Security

IxNF—- -tFal)5q%

Energy Security

BE AN EfE

Professor

Yoshihiro Kimura

The academic focus of this program is on field of “Energy Security”, studying production technology of fossil and
renewable energies for sustainable development within the framework of interdisciplinary integrated studies of engineer-
ing and social sciences. This overseas satellite campus was established as an endowed division from 2008 in Bandung,
Republic of Indonesia. The main aim of this educational program is to foster experts and leaders who could take an active
part in the “Energy Security” problems from the aspects of advanced high technology, policy planning and management.

Prof. and Mrs. Kimura with vice rector of
Hasanueddn University (Prof. Dr. Dadang Ahumad)

ARBEIZ, IZSSUHSHFELIFEMEIE. BEALE
TITDIRINKX—DREREICRET2FEMNLHE M
RETHICEEBNEL. XFERBEEMEERFICITOT
AY I L7=0DBNLE (YT T4 MF w2 XX) LT A
PRI THME BandungTRAF X v/ XXANICEKE
Sh7-EhERRAEGASHICLITMEBETH S,

Bl PR 3T i

G At the Seminar in Brawijaya University

with Supercritical Water” £ BBL T E I h /=,

T/ BHEBEOHE IO ILIE T BRERE [Ad-
vanced Underground Measurement |0 > 5. iXBEEHR
BOIY L7584, ITB Faculty of Mining and Petroleum
Engineering, Department of Geophysics& D #3@ (4%51)
BELLUHBIN. MBLLSLZHOZHEENIEELS,
AEBIREEHRBRICERINSIFETH S,

HE/RRED

ARFEIZH 1 > KX 2T DBrawijayakF (Malang) &
HasanueddnA% (Makassar) £55fL. ZhZhDOKF
BEEATOTILDHASLUVSEDOTRICOVWTER
L7, 2009FE10AEAAFZDEEICH L. Brawijaya
KL 2ZDFENERELEE L7,

6RICIEBIBEY 771 hX v IXANFEINTND
BandungTRKFICHEWT, REMFEIF—2EKL
720 AE3IF—I3BandungIFIA (ITB) EDRHAEEEL
TITBAIAL50R F =& TE IC H 1 BInternational Confer-
ence on Environmental Management, Infrastructure
and Regional Development ¢ Session of Energy and
Environmental Reinvention for Developing Countries(c
SMT3HTIThn. ITBLYInvited speaker& LTIBREFS
N-BREREZREIUR, VF+—K-U— XIZFEH
B &LVFKAEIN, ZhZh “Toward The Green Energy
Century : Asian Version of Green New Deal: A 55 Tril-

L 11

lion $ Project”, “Developing Green Chemistry Process
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6 A. Bandung*B 9+ Wayang Windu 3t £t 3t & (C 35 (3
YT T RER LM THRREMEEE T 5Star
Energytt DB AN H EICEELZ, Zhid, EHLRERRTE
FHEOMRD—IRTHY . RTEBEDEH,. WEHLPSL
B, FHBBARGLRAEICRATTSEEDICIHTIE
BEiTo7, RMBICEH I IAERBGEACITHODI TN,

9A. ANEEFBEOELRIEIRIEFZE 220 EL. Al
BIRRAR (BF) HAzerr (FEm)ICB W1 2—>2 97
ME#1T o7, BlEKEZ2009FEEHIIIMAISHELTE
EF v XX TOREMBEZHET I EEBITBTHMED
FEETO(WS,

10B. F+>/XXDH BBandung? 5ALFEICHI120km.
B #R Jakarta | B 2 9 % Bogormi A IC fiL & § % Waste
Management Indonesia (WMI) #1 DEEZEMILH 5D RF
SEERL, RESEIARREER. KT ESEI5IEL.
BTRRBIERZEIBY MU, 1RO TE
ATHE—., HTTU— 1B L02EMFIEh 2 ERFAVREIC

hez e d
AT B

Associate Professor

Atsushi Kishita

Special lecture in 50th anniversary of ITB (Prof. Richard
Lee Smith Jr.)

Special lecture in 50th anniversary of ITB (Prof. Emeritus
Takeo Saito)

@D Assoc. Prof. Asanuma’s lecture in ITB

BECEIEERENRBAS DEZEFF 2HFDOWMIE
. 2009F2H(C (#%) DOWAL I XTFLNBINL., HE
DOWALY), AMREROETZERIEH S AT -XETE
EECAZOERAMEPBEEL TV D,

12A. JakartaT Bl & & h 7= £ I + — “Indonesian
Electricity Policy and Outlook” (1B LRI ERERFE R4 H
L%, FEEIC. BIOFEBEE1R» 1 FRIT
HMEBFREZE AT IVICTERONE . T/
5T, BEIRTEF E18 " MalaysiaTTThH h 7=SPE
Advanced Technology Workshoplltz3IF+—2hiL. &=
EAEIE L,

EFRFES

EfE~7 — 7> 3w 7 6th Water Dynamics (liI&,38) (C

Field research in Wayang Windu geothermal field : At a
steam vent “hot spring”

Field research in Wayang Windu geothermal field :
Sampling at an outcrop in Jungle of West Jawa

In front of training center at WMI

BV BLREFRREFE 1R, BLaiHREFE28D
ZThZNEBIEDRIZ—RRET 7,

A T # # #% »*American Chemical Society Fall
meeting 2009(Washington D.C., USA, 88) (Z&#0L.
REAF (hE. L&) #5CICHMLEM (F) - Rk
BH (#k) EBRLTIToTWBNA F Y AT ]BIMAE
ICEAT 2210 DR X &2 —FFK % 1T o/, International
Petroleum Technology Conference 2009 (Doha,
Qatar, 128) ICHWTHRBEHBOREMRICET IO
BERKRETH7,

2009 FEEZEZITANKER

2009F 4R ( ELHE3EDRERE 1 12 AF
2009F10R : B LRTHI2E DRI : 3R AF (FEEH5S)
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Endowed Division

RIEMERIEZESEF Control of Environmental Materials
EIRIESE 2EF Geosphere Environment
RIGREEHEZEDE Study of Functional Materials

..........................................................................................................................................................

RIFRAMDFEMREEN LR REIRATLZBIELT

Towards Establishing Environmentally Benign Material Synthesis and New Material Circulation Systems

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

The research activities of the geosphere environmentalogy division were separation, decomposition and mi-
gration control of pollutants such as heavy metals etc. And also, technologies related to the development of mate-
rials 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 aqueous and non-aqueous conduct-
ing 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.

HWEIRIRF 5 5

ANEHTIE, WBEICHTELEMBEORBENE, EF
BRENEIPSOHFVEBER) 1IN EEDHREE
HELTVWS. AR, AHERESSUSHBUY—F
7ri0-%X42y7&L, UTOTF—~5F.DICHEEE
HTWNB,

S EFIRALZREEERTEMEDIE - 31t

HAWICAZLHMBEL>TWIEREUHERELANE
(POPs) A THBEE - HBRFNIOWVWT, Z0O&EH
MEFMBLAEDEESEICETSRMAZEEZDOWATD
SATLMHASHEDERMEICTED TV S, KiF
RT, REBREEZSIH(HLMEE) L EHE
W->TuW 3.

SEEFRIROIDED /- D « AT LD

BETREENELPSOFKEDEBERVYAI7VDD, BE
ENMHICETNDILEBEREDA N NI, YA
IVREE BIR U/ - DBEFMS X T LDBEET-T
W3, AT, FRIFE BEEXEEIXILY—
FREEIAV EBESYERNIATLRAREXD
—RELTITHI TV 3.
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Elements mapping of PCB from mobile phone using micro-XRF instrument

L7 XV DOA TR %E B Uit S RE

IHRBEERDETIZDOSHEERRICHERIN
TWBAHDVEBEDOU Y1 7ILICEALT, NPOiEARto S
(Reserve to Stock) MIREEEHIC, ETMEEA—H—,
BA, EHEBHHERLL) DECEIEHEHNEER
EfT-oTCW3A, TR EAG, BHE BOETF
IWEEER)EDSN TS,

HEHBUR Ud—FJz0—
g AR &F— Bk F— =itE I

Professor Associate Professor Research Fellow

Toshikazu Shiratori Koichi Suto Yui Takahashi

B® [GFeukavInhiy WS R
Professor Assistant Professor Researcher

BALACHANDRAN Jeyadevan ~ Ryo Kasuya

BIE =]
Y-y U-U 97 77-vY

Jhon Lehman Cuya Huaman

L7 A2 )LEIINEEELT-E-Waste D) YA 2 )LT70O0—

RIREHHFED T

RIEARFORVEEEME T/ T OSRERR

APETIE, REEFROERKZEEL-MBEERTS
= DFMBIFEIT TV 5. 2008F(C5|&¥HEE, FRD
HRAFI B THS2FERFZERESSMR L 2— DRI
EZ 2B/ RTOREHI#EEBIEL-R)A—L 70Ot
ADRICHEAEREMN | #BRELAMREZETLTWS. K
AR, BRICAVWSR)A—ILERICEAELY TR
IS7 At RERASHICL, HLALMBDEEET 27200
15§58 5 2L EBELTVS.

WRURMAEEE BIEUHE T/ T OMRRRE

7 ABRADELDICEE S/ RF e TR S £, BEREIC Lo
TEUBHTHACICMET S E, HMEORENE
EIND, Bt/ WFORBMFEIR, BOSRFOYAX
CEIMEBOMELEICAREINBIENS, TORKE(L
PROSN TS, AMRIZ2009FEICHRFMIRES
MEMAEMEE - EFMAR (A) ISHIRSh, HEMAR
EETLTLS.,

Schematic representation of magnetic fluid hyperthermia

Photograph of macrophage cells with and without
magnetite nanoparticles

ZhICINAT, BMEF/ RFeERMIETH MigicE
AT2HADToTV S, ARREWEFAAEI—Ov/ED
FHETM  FNME L) —BRESEZIEEEMNE LS
[TELFEEOHBHHTOT L IHRKRSN . 2O
7-5H2009F9AN 55 AR, K1Y KR—TJLKZICHEL
AMHRRIEOHHBFE,» BFEE LN, R
EITLTW3,

28
® 7 EAH (B LRHEIRRIZ3F)
BAMSY S - FEREE (HFEF) (2009)
o RRE (B LATHARRIE2F)
RIEBIFHMZER MRRERE (2009)
© T (FERAE)
THFHRE. $LUIRVF-RFEEFHE(2009)
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SHizEEE (DOWA ;K—JL5 « 225 R) | Endowed Division

BIE
BiE KHRE RS FHE

Professor Assistant Professor

Choju Nagata Hideyuki Horino

IR EE 25

ANE T, BERPIXIY—RHBEL CRIBEFFNR
RUSILII U e B F R0 B G EDSHEREM A OB
FEEBEL WS, BEFpiCiE, ZXECRLEICESK
B &R E &I I >TEEMBOBMBEDHIEHPES
{LEfTH-oTV 3. ThoDIEE - ¥tk - HEE - FEH
LEEBREMICHEMTEIET, RBHEMBORIES L
V7Ot AR R LTS, REMESWTELMAT
b, BB ZHRR LT, TOREF - 1858 - A EIRA D
SEBIBETIS, EHNLEHEEN ZERTEI LN TES.
Feld, BIORFLHDEGFEBRTOTIELL, NS
RIAOEOMAREEERIEL TV 5.

BTS2 F v 75 DxFRENRE: T OB F

TERORFERDHRIMEFEELEDFETHS. Hxe
i3, EFHBHPOSEININIETSIXF v IMPSRE
BEAMPORBBEEINETY, REMBERAEHEOD
370X EBELTWS. 55, SHELEEEESR
T23h—KRF/Fa—TEARERBFICAN A RFRBINGE
DERRZEELTVS.

HEEMBREMOEES K LR

EE, 74 R vy 7RI EFFIETh 3 REBRILMH T
BEhTwa. 4k, MECHERBEEE DRRES
BRALMISEBL, TOEROEERIL CHEEEDORRET
BoTW3, RBRETERISEAF T L —T 1> TiEE,
BMAERETIREILER VIV —TIVEERWT, EEHH
EREREMICE DY L EREERET L TLV 5.

BREICKI MRS EBROMRE

EFHBLEICEILEN [ER OB TRILFIAIL
TWa., KRRETIE, STAVFMECMRAM, SREMLE
NEN-2EBEELRRTIETCLEHEHEEZRSL,
BEENEMTSIIEEBIELTW . [HREALKBED
BERET O ZIDOMRETE, BRIBTOEXOBEEEICLY),
F/ LNIVTHIBERIRE G R IR A EARET LTV 3.

ZOfth, EBHEBMAHCET M P REMBEICET
SMEDTLE-THY, SHEEMCRESFEROMAIL
B UM R E HEL TV 5.

IBRFESE
FHEETE, THRFPSEEERMELTS. 2009517

WEETIEREEZER (BRM) ICEE, N1 AERITET
RETIHREBERHELCENRTETAERERE L.

—%, 2009F8AICIHMLIETHRE (LETEREX)
THHHADEE EHEDIRRERF LT, RUSH
FXAICH AV VIMRSIICTETIAF Vv I7E
DIV EBEREDBRERF L.
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EHIEEE (F1H ) | collaborative Divisions (Nippon Steel Corporation)

RIBBSHEIRIEZESEF Process Engineering for Environmentally Adapted Materials

HHABERN2ELT. BiF - TRIVF—RREIC

L1

Development of new steelmaking technology contributing to the sustainable society

Nippon Steel shares a laboratory associated with Graduate School of ‘Kankyo’, Tohoku University in his re-
search and engineering center (RE Center) located in Futtsu, Chiba and collaborates in environmental study and edu-
cation of MC/DC students from the beginning of the graduate school. Featuring with large-scale experimental facilities
and practical use-oriented research objectives, our laboratory aims to fill in the gap between fundamental researches in
university and subsequent application in industry and to provide students an opportunity of on-site education.

Steelmaking industry must be responsible to the global warming at issue, for they release 16% of the total CO,
emission in Japan. The mission of our laboratory, therefore, is exactly the same as that of steelmaking industry, to
develop new steel and new steelmaking technology for pushing us to the sustainable society. Specifically, the research
objectives are categorized in the following four groups:1) Modification in steelmaking process for reducing its energy
consumption, 2) Enhancement in steel performance (strength/toughness, high temperature resistance, stability against
corrosion, etc. ) , 3) New steel product and new application, 4 ) Inter-factory utilization of waste/by-product.

Our laboratory had eight MC and eight DC students graduate so far, and has four MC students at present, and
will wait for new members who intend to work together for the sustainable world through steelmaking technology.

EIEREDRN

FRSOEREBE L, FRISFREFFMAERDERILE
REHC, TEEFEMICAAE S 2HBARKOMERIM >

— (RE) DHRICRAER S E L7z, [Fig.1]

BAIDBRIE. OEFEEOHE (KFEERREEICK
370017 MIKEME) EQRBMRIEEHL A% SR
LAFAHE (EREOHOZ B3 U /AR, KHE
RERCIEEDHER) T EAL S OEBIAZEDOMEIL,
ERAA-JELELEERFLTOET,

EIEBE T, REICFIB T 2MEE»S3BDHEE
7=C. ThET, BL¥EsE. S AELE (FHBHLA)
BEEEHL. THQ2FEREL6ENTERETEITETT,

Nippon Steel R&E Center located in Futtsu, Chiba.

B REOMABMEMARE

EHEBEOME B CZERE . SRR DMIRIREE
FEICHTEZhE2<{AEALUTT,
SREAZEIL. BHICER. IRVX-MECHVWTEREL
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EETY, HMEBEN/BEAERDOIHRCOHHD16% %
D373 TEL, S$IMME DRI EDRERFKERFRD
HRISELDPDPDHS>TVET L. MEOERIEREDHEZD
LCAMEI R D HEETY,

SREIIBSNEFT#EEL. FHHETEDIHRINICELER
(FTA996F [ BEFTEIETE | £ RELE L, 22Tl
2010FEENIT XX —HEEZ1990F E (23 LT10%Hl
WD EEBBEELTVWETY, COBEZEICH LT, FHHHE
DCOBEHNDEHE L. 20075F6.8%. 2008 (3% K EED
BETORZELHI51%DHEIK T LA, BE. BICKIb
RECR CH - LEIRBZ RSP TT,

BARGHRRREICIZ4DNEEL &), KR LIFR
BHEIIRDEOTT,

DOfksAsLE BIRICH T DT RILX —HEIiRK

® SRk &6 (13 Ak {E AR DKM

o SIA. EIFTIZL &I B HEBEINFAM
Q&AM E OMRER £

o EE. MHEEDR L
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ChoRBDEIC, HSkAERELTHE. ITxILX—%
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HBFIPSRETIRALHHRE, TXIF—E> 2%

REHR REHE HREHR

1 B— thEF IEHI R&) =L

Visiting Professor Visiting Professor Visiting Professor

Yuichi Sato Masanori Nakano  Yasushi Hasegawa

Students and teaching staffs in 2005

LTHHEA IS T 5 —H, TSXF v 7oz, V17t
LE—ENUTESSFRICEIRLE S, £/ BOLORED
HLNEEAD, ZOERFMIIBERICERLODDOHNET,

Our goal : an ECO town centering steel works.

EIRBEDREDHAF EED
RENHEIE. L. 8. RABIIE. zhth. 7
BT 7R, HEETOLR, MHAN EFITY, MART—
vid. ZNZhOFEFIMEICZ - CGEELTWET,
BREDCELTMED T —ETRICRLET,
Research titles for the current MC students.

M2 | 1| | IRiER D — 7 AR EENC RIE TR FIEEDFE

M1 | BEB | DEMIEIC & B it R EMR AT EN DR ZE

M1 | %6H | FBESCrT £ 74 MR ESAD KT AT HR1 LS

M1 | KF | SRR ) — TR

ZhSOMERRIE. SKRHAPERSELEL T F
SHUCHIBEBAYICRTR L TCWE T, [Fig.3]

@B A student presenting his research paper at the International
Ironmaking Conference in Shanghai, 2009.

FHEICEIFTOEREEDPR

BAEOSOM. RIRM. AWUREISHESFTOLEMED
HY). MRATOREIIHENESTT, 510, B, £&
mE CEiEEROERERICEBLTWET, EFrICIE
<BHREE> HEMREFICHHNEEEFEL. LETORE

EXEBEEBOEENTEELET,

EETOHRERDEE> SHOBE AKX [Fig5].

N2EERTHATE, £ IBEEROBEHELF

RTEET, -7, BEBEICEHDLEIEBRANDACE

HIIBELITY

BEIMEE S EHHEEE [Fig.4] TRITEZ EDF A,
RODEDITY,

o =i (%) LBH(KF) DREFER

® L EEIRIZ (A VVERDE - 2k i

o DEALDEEDINHL (READHDDEZHHFIN,
MBREDSEICEDIET)

A view of the laboratory room.

Inside of dorm room reserved for new members.
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EIEE R (ETIRIEZERT) | Collaborative Divisions (National Institute for Environmental Studies)

MERIRISZEEN 2 5EF Global Environment

HWIXKARDENZIRLS

Observation of Global Atmospheric Change

We, in cooperation with National Institute for Environmental Studies, carry out research on global atmo-
spheric environment, such as global warming, ozone depletion, and air pollution. For that purpose, we develop
measurement techniques on atmospheric composition changes. We conduct research and education on measure-
ment principles, data processing algorithm, field experiments, and data analysis on the basis of specific cases of
remote sensing and in-situ technologies. We also develop their applications for atmospheric compositions/clouds/
aerosols, utilizing such instruments as satellite-borne, air-borne, and ship-borne sensors, and remote sensors such
as FTIR (Fourier Transform InfraRed spectrometer). We conduct field measurements at the Antarctica, the Arc-
tic, and at Siberia, and study global atmospheric environment change by analyzing these data.

HEETRIBBAROARTREZHICHDIATIELZR SO HPRERFLELZEATIERARKM e, MIKERE
Itz EDIA-— NIV ERTRELEENCEATIMREBELT oV S, BFNICIK. ATHEPHEE. i
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F—ILEEIE., ZORRBICFEHRBEEET
BEDBBNELZATyTICLY, RRBFRAEZ
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PEfELE, [HIRRBEBEOCESE LT
HETCRUBITISATWS, ZNhTHEEE
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E5ICHI0E~S50EDBBI» I IETHAIE
FRIEINhTWD, £/, B LEETIHEEDR
HADEMCEOIREBEBRDOESEDZEEZ
T. SHBEASICAY P HIBINZBRMENIE
HWahTw3,

HbhbhOHRETIE. ChoEFRNE
FTUVCHBEOEENBEINDIILERE - /I
r— e AN=INIEE - Z—FILXIZH
WT, AV UBBRICE-TEELBE 52T 2 [18
BREBRZE | OBAZT-o-TW\5, /. EiRAE

Ozonesonde launch at Syowa Station, Antarctica (69S, 40E) in
polar night June, 2007.

At Ny-Alesund, Svalbard, Norway for PSC observation in polar night
(2010.02.08) Left: Prof. Nakajima, Right: Ph.D student Saeki
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REHR REHE
s RE BIE 545
Visiting Professor Visiting Professor

Hideaki Nakajima  Toshinobu Machida

MEHICENTE., 7-UVIZTHRFND IR
(FTIR)ZRHW-HEXERADANETE &
EBLTC. AYLHR—IDEMEAHZ XLE
BBICOLE DY IMREERMBLTE TS,

Self Photo: Prof. Nakajima at the outback of Syowa Station,
Antarctica (photo in October 2007).
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IS ERARDEBRAT— 2285 371-0IC.
2005F £ V) REMETHICERBIRELEH LT 2
NETCICAVERTHRD_BILRFBEDSIE
- REEEBRAEERLTVD, IhEDT—2IE
ERICH I _BIERFREDIFHREZ L IEXL
DOHY). KFRBEROBERAILHY) T IRTK
SUBRETIVOMEEE. KSR X H = X LD,
FET - 2ORILCHBAZLEBLTNS,

Forest in West Siberia.

Boeing 747-400 and two equipments for atmospheric observa-
tion installed in her cargo room.
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IR (EERTEESZER) | Collaborative Divisions (National Institute of Advanced Industrial Science and Technology)

BRIBUX I EZESDEF Environmental Risk Assessment

HFEHEYR7FHEPRIEFMICEDI < SEHRIRIRY AN EE

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

The integration of environmental sciences necessary for the methodologies of risk assessment, particularly for the
environmental pollutions and hazardous chemicals, is essential to discuss on the environmental risk management and the
risk communication. In addition the implementation of environmental management for water, soil and sediments has been
the main target for developing the framework of risk governance, which enables to complete the transparent risk commu-
nication within any stakeholders. In this course we study various kinds of methodologies of risk assessment, experimental
and field works, and the practical activities of risk mitigation, especially those utilizing microbiological activities.
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Exposure and risk assessment for environmental system.
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Visiting Professor Visiting Associate Professor
Takeshi Komai Mio Takeuchi

Geo-environment Risk Assessment System
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The geo-environment risk assessment system for soil and groundwater.
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Distribution of contaminants in impermeable strata
at a contaminated site.
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The methodology for evaluating environmental risk from
contaminated soil and groundwater has been studied,
based on the exposure analysis from pathways in the en-
vironment. The original risk assessment system, GERAS,
geo-environment risk assessment system was developed
and distributed to industry, local government and aca-
demic institutions. We also developed the geo-informatics
system and subsoil databases with risk maps for heavy
metals in regional scale, based on the accumulation of
various kinds of geological and environmental survey.
The geo-environment risk assessment system, one of the
outcomes of our research, can be utilized for the improve-
ment of contamination due to heavy metals and toxic
chemicals in soil, using the geo-environment information
data. Bioremediation technology using microbes can be
applied for geological contamination sites by volatile or-
ganic compounds. These outcomes of research can also
be utilized to environmental problems, such as ecological
risk assessment, enhanced natural gas and oil produc-
tion, and land use policy in industrial location.
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EIEERE (BB RIAFFR) | Collaborative Divisions (Central Research Institute of Electric Power Industry)

INAFIIARRIRXY MRESDEF Biotechnical Eco-management
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Utilizing biotechnology and bio-system as global warming mitigation and adaptation measures

The global warming and climate change are the human beings common challenges. The global warming is
causing by increase in atmospheric greenhouse gases (Green House Gases : GHGs ) . Both the design /development
of technology in the atmospheric concentration reduction and the valid social system utilizing technology are essen-
tial to the sustainable global society. We are engaged in the research and development of a valid circular control on
environmental GHGs, by applying biotechnology and bio-system. We also conduct a policy scientific proposal about
the GHGs mitigation strategy. We thus contribute to the formation of the harmonized society with environment,
through education and research of environmental management technology, mainly greenhouse gases mitigation.
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Commercial generic type electric culture equipment (left) and principle of electrochemical

cultivation method of microorganism (right) .
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Visiting Professor Visiting Associate Professor
Yoshitomo Watanabe  Norio Matsumoto

Effects of potential control on the environment
microorganism flora
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Effects of potential control on the biological activity of
microorganism
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Generic equipment can easily allow "Electrochemi-
cal cultivation method of microorganism" was dis-
tributed by TAITEC Co.Ltd. in March 2009. (Fig.-1)
This is the world's first commercial equipment of
"electric culture of microorganism" by applying our
license. Anyone can start electric culture quickly, by
this commercial equipment. Equipment was already
available in some universities, and the successive
companies are also planning to introduce it.
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Graduate Course in Strategic Environmental Management and

Sustainable Technology Solutions

BR OH FiE

Professor

Emile H. Ishida

SEMSaT (Graduate Course in Strategic Environmental Management and Sustainable Technology Solu-
tions) is a course for Masters Degree and Doctorral Degree that started in October, 2005 aims at fostering gen-
eralists who can manage the environmental strategies and policymaking at private sectors and administrations.
(Adopted as five years project by the JST in 2005) Up to now, 27 master course students and 2 doctoral course
students have completed their studies. At present, there are 39 working students in Masters Degree Course and 4
in Doctoral Course have been expected to complete by 2010. And PO (Program Officer) acknowledgment was
given to five students who particularly had higher level of practical ability.

The graduate is taking an active part in various areas of the enterprise and the administrative body. This
course is expected to get A evaluation in the JST interim evaluation, to advance the improvement of the program
afterwards, and to achieve the end goal. It is decided to continue this course based on the necessity of environ-
mental talent though this course is a program of five-year plan, and it ends once in March, 2010. It wants to train
the practical type environmental management talent immediately chiefly continuously for the member of society,

and to contribute aiming at the achievement of the sustainable society.
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2nd SEMSaT short course
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Group photo with Prof. Ezio Manzini, Eco-design
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Research in India

Auroville in India

6th SEMSaT seminar
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Okinoerabu symposium

Okinoerabu symposium panel discussion

Activities in 2009

6th SEMSaT Seminar, Kyudo Kaikan, March 26th, 2009

7th SEMSaT Seminar, Kyudo Kaikan, July 14th, 2009
Okinoerabu Symposium, Floral Hotel, Aug 3rd,2009

1st SEMSaT Short course, Nov 24th, Tohoku Univ Tokyo office, 2009
2nd SEMSaT Short course, Dec 14th, Tohoku Univ Tokyo office, 2009
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Graduate Program on Frontier Environmental Studies
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Toward Sustainable Development in Asia
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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, To-
hoku 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 devel-

opment 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, interna-
tional 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 of solu-

tions 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 multidisci-

plinary course in humanities and sciences.
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Eco-practice photograph taken in South Korea.
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The Results on the First Phase of the Molecularly Imprinting Project  #u % #5%

Professor

Kunimitsu Kaya

The selective removal of harmful compounds from waste waters is a very interesting for the cost-down of
the water-treatment. However, the selective removal of target compounds is very difficult since matrices in waste
waters are usually complex. Our findings suggest that the molecularly imprinting technique is one of the most pos-
sible techniques for the selective removal of target compounds from complex matrices-containing waste waters.

In the first phase of the project, we have progressed development of the pseudo-molecularly imprinting tech-
niques for recognition of 3D-structures of organic compounds, hydrophilic monolithic structures materials using
organic polymers, and preparation methods for fixing the molecularly imprinted particles on the surface of the
continuous porosity organic polymers. Furthermore, we have developed a new membranes hybridized with molec-
ular-imprinted particles and continuous porosity organic polymers for selective removal of harmful compounds in
waste-waters. The hybridized membranes showed the quite low passing-pressure when water is passed through the
membrane. A selective removal system of harmful compounds in water has been developed. The system consisted
of the hybridized membranes and a high-sensitive fluorescent detector for monitoring of the amount of adsorbed
materials. Super-sensitive analytical systems for harmful chemicals in the environment have been also developed.
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1)Kaya, K. (2009)Hydrocarbons produced by Japanese
Botryococcus. (Symposium on Biofuel) International
Phycology Congress 9th (6th Aug. Tokyo)

2)Kaya, K. (2009) , Possibility of algal lipids as industrial
ingredients, Tsukuba 3E International Forum. (Aug. 8th at
Tsukuba international Hall)

3) IRAFRN (2009)  hFIh SN FIREIE T—FER
REOMFE—T L2 MEIRL10BFERS S VIP I F— 45758
SB(9OR3RAESGRARTIVT /Ny &)

4) Kaya, K. (2009) (special lecture) A prospect of utilization of
algal lipids for fuel oil, The third Asian Symposium on Plant
Lipids. (Nov. 28th at Yokohama)

FNRIERC (L)

1)Tominaga, Y., Kubo, T, Kaya, K. and Hosoya, K. (2009) Effective
recognition on the surface of a polymer prepared by molecular
imprinting using ionic complex. Macromolecules, 42, 2911-2915.

2) Ogura, T., Watabe, Y., Fujita, T, Kubo, T., Hosoya, K., and Kaya, K.
(2009) Automated pre-treatment technique for the determination
of bisphenol A and 17-beta-estradiol in river water by multi-valve
column switching LC/MS. Bunseki Kagaku 58, 293-299.

3)Kubo, T., Watanabe, F., Kimura, N., Kaya, K. and Hosoya,
K. (2009) Novel polymer monolithic column for hydrophilic
compounds. Chromatographia 70, 527-532

4)Codd, G.A., Morrison, L.F, Nath, M., Sano, T. and Kaya, K. (2009):
Extraction of cyanostatins and their analysis with microcystins and
anabaenopeptin-A, in a 21-year archive of cyanobacterial bloom
samples. Algological Studies 130, 53-68.

5) Takagi,H, Nagano, K. Sano, T., and Kaya, K. (2009)
Investigation of perfluorooctane sulfonate (PFOS) and
perfluorooctanoic acid (PFOA) in freshwater and seawater
in Thailand. J. Environ. Chem. 19, 479-485.
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@ Cathode having high rate performance for a secondary Li-ion
cell surface-modified by aluminum oxide nanoparticles. [ Journal
of Power Sources, 189, (2009), 471-475 ] Toyoki Okumura,
Tomokazu Fukutsuka, Yoshiharu Uchimoto, Koji Amezawa, Shota
Kobayashi

@ Classification of Mechanical Failure in SOFC and Strategy
for Evaluation of Operational Margin. [ Electrochemical Society
Transactions, 25 (2), (2009), 467-472 ] T. Kawada, S. Watanabe,
S. Hashimoto, T. Sakamoto, A. Unemoto, M. Kurumatani, K.
Sato, F. Iguchi, K. Yashiro, K. Amezawa, K. Terada, M. Kubo, H.
Yugami, T. Hashida, J. Mizusaki

@ Defect Structure Analysis of B-Site Doped Perovskite-
Type Proton Conducting Oxide BaCeO3 Partl: The Defect
Concentration of BaCe09M0103-d (M=Y and Yb). [ Solid
State Tonics, 180, (2009), 127-131 ] Masatsugu Oishi, Satoshi
Akoshima, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki,
Tatsuya Kawada

@Electrochemical Analysis on Degradation in Ni-GDC Cermet Anode
for SOFC. [ Electrochemical Society Transactions, 25 (2), (2009),
1939-1944 | H. Watanabe, A. Unemoto, K. Amezawa, T. Kawada

@ Electronic structures of partially fluorinated lithium
manganese spinel oxides and their electrochemical properties.
[ Journal of Power Sources, 189, (2009), 599-601 ] Keisuke
Matsumoto, Tomokazu Fukutsuka, Toyoki Okumura, Yoshiharu
Uchimoto, Koji Amezawa, Minoru Inaba, Akimasa Tasaka
@Electronic Properties and Oxygen Nonstoichiometry of Mixed-
Conducting Oxide Lal-xSrxCoOj3-delta Thin Films at High
Temperature. [ Electrochemical Society Transactions, 16 (51),
(2009), 311-316 ] D. Hemmi, K. Iwamoto, N. Hirai, M. Sase, A.
Unemoto, T. Nakamura, F. Horikiri, Y. Mori, K. Sato, K. Yashiro,
T. Kawada, J. Mizusaki

@Hydrogen Permeation Properties in (Ce,Sr) POy. [ Electrochemical
and Solid-State Letters, 12 (3), (2009), B43-B47 | Atsushi Unemoto,
Naoto Kitamura, Koji Amezawa, Tatsuya Kawada

@ Improvement of Li-ion conductivity in A-site disordering
lithium-lanthanum-titanate perovskite oxides by adding LiF in
synthesis. [ Journal of Power Sources, 189, (2009), 536-538 |
Toyoki Okumura, Koji Yokoo, Tomokazu Fukutsuka, Yoshiharu
Uchimoto, Morihiro Saito, Koji Amezawa

@ Investigation of High Tempearture Elastic Modulus and
Internal Friction of SOFC Electrolytes Using Resonance Method.
[ Electrochemical Society Transactions, 25 (2), (2009), 1673-1677
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] T. Kushi, K. Sato, A. Unemoto, K. Amezawa, T. Kawada

@ Investigation on Oxygen Potential Distribution in a ZrO,-
Based Solid Electrolyte by Using In-Sity Micro XAS Technique.
[ Electrochemical Society Transactions, 25 (2), (2009), 345-348
1 K. Amezawa, T. Ina, Y. Orikasa, A. Unemoto, H. Watanabe,
F. Iguchi, Y. Terada, T. Fukutsuka, T. Kawada, H. Yugami, Y.
Uchimoto

@ Nonlinear Analysis of the Oxygen Surface Reaction
and Thermodynamic Behavior of Lal-xSrxCoO3-delta. [
Electrochemical Society Transactions, 16 (51), (2009), 47-67 ] A.
T. DeMartini, A. Unemoto, T. Kawada, S. B. Adler

@ SNTHESIS AND ELECTRICAL CONDUCTIVITY OF
TETRA-VALENT CERIUM POLYPHOSPHATE BULKS. [
Phosphorous Research Bulletin, 23, (2009), 20-24 ] Hiroaki
Onoda, Yousuke Inagaki, Akihide Kuwabara, Naoto Kitamura,

Koji Amezawa, Atsuhi Nakahira, Isao Tanaka
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@ Chapter 7 Perovskite Oxide for Cathode of SOFCs. [ Fuel Cells
and Hydrogen Energy Perovskite Oxide for Solid Oxide Fuel
Cells, (2009), Springer | Tatsuya Kawada
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@ Assessment of snowmelt triggered landslide hazard and risk

in Japan. [ Cold Regions Science and Technology, 58 (3), (2009),
120-129 ] Seiki Kawagoe, So Kazama, and Priyantha Ranjan
Sarukkalige

@ Assessment of water conflict in Mae Chaem River Basin,
Northern Thailand. [ Water International, 34 (2), (2009), 242-263
] Chaiwat Ekkawatpanita, So Kazama, Masaki Sawamoto and
Priyantha Ranjan

@CFD simulation of mixing in anaerobic digester. [ Bioresource
Technology, 100 (7), (2009), 2228-2233 ] Mitsuhara Terashima,
Rajeev Goel, Kazuya Komatsu, Hidenari Yasui

@ Characterization of start-up performance and archaeal
community shifts during anaerobic self-degradation of waste
activated sludge. [ Bioresource Technology, 100 (21), (2009),
4981-4988 ] Takuro Kobayashi, Daisuke Yasuda, Yu-You Li,
Kengo Kubota, Hideki Harada, Han-Qing YU

@ Continuous H2 production by anaerobic mixed microflora in
membrane bioreactor. [ Bioresource Technology, 100 (2), (2009),
690-695 ] Dong-Yeol Lee, Yu-You Li, Tatsuya Noike

@ Distribution function for estimating habitat suitability index
in the Natori River basin. [ Proceedings of 7th International
Symposium on Echohydraulics, CD-ROM (2), (2009) | So
Kazama and Yuki Ogase

@ Effects of Temperature and substrate concentration on
continuous hydrogen fermentation of starch. [ International
Journal of Hydrogen Energy, 34 (6), (2009), 2558-2566 ] Yohei
AKUTSU, Yu-You LI, Hideki HARADA and Han-Qing YU

@ Evaluating the cost of flood damage based on changes in
extreme rainfall in Japan. [ Sustainability Science, 4 (1), (2009),
61-69 ] So KAZAMA, Ayumu Sato, and Seiki Kawagoe

@ Evaluation of climate change effects on glacier area and
vegetation using remote sensing imagery. [ Proceedings of 7th
International Symposium on Echohydraulics, CD-ROM (1),
(2009) ] Freddy Soria and So Kazama

@ Evaluation of flood control and inundation conservation
in Cambodia using flood and economic growth models. [
Hydrological Processes, 23 (4), (2009), 623-632 | So Kazama,
Tatsuhito Kono, Kengo Kakiuchi and Masaki Sawamoto
@Global Scale evaluation of coastal fresh groundwater resources.
[ Ocean & Coastal Management, 52 (3-4), (2009), 197-206 ]
Priyantha Ranjan, So KAZAMA, Masaki Sawamoto, Ahmad Sana
@ Hydrogen production potentials and fermentative
characteristics of various substrates using different heat-
pretreated natural microflora. [ International Journal of Hydrogen
Energy, 34 (14), (2009), 5365-5372 1 Yohei AKUTSU, Dong-Yeol
Lee, Yu-You LI, and T. NOIKE

@ Influence of iron concentration on continuous H, production
using membrane bioreactor. [ International Journal of Hydrogen
Energy, 34 (3), (2009), 1244-1252 ] Dong-Yeol Lee, Yu-You Li,

Mi-Sun Kim, You-Kwan Oh, Tatsuya Noike

@ Rapid and accurate determination of VFAs and ethanol in
the effluent of an anaerobic Hj-producing bioreactor using
near-infrared spectroscopy. [ Water Research, 43 (7), (2009),
1823-1830 ] ML Zhang, GP Sheng, Y Mu, WH Li, HQ Yu, H
Harada, YY Li

@Spatial downscaling of GCM output for assessing the impacts
on groundwater temperature in the Sendai Plain. [ 7K T4 3C4E,
53,(2009), 79-84 ] Luminda Gunawardhana, So KAZAMA

@ The potentially available global water resources distribution
under climate change. [/K T 33, 53, (2009), 13-18 ] Nilupul
K. Gunasekara, So KAZAMA, Dai Yamazaki, Taikan Oki

@ Thermophilic fermentative hydrogen production from starch-
wastewater with bio-granules. [ International Journal of Hydrogen
Energy, 34 (12), (2009), 5061-5071 1 Yohei AKUTSU, Dong-Yeol
Lee, Yong-Zhi CHI, Yu-You LI, Hideki HARADA and Han-Qing YU
@Tidal effects on aquifer thermal regime: An analytical solution for
coastal ecosystem management. [ Journal of Hydrology, 377 (3-4),
(2009), 377-390 ] Luminda Niroshana Gunawardhana, So Kazama
@Upgrading of the anaerobic digestion of waste activated sludge by
combining temperature-phased anaerobic digestion and intermediate
ozonation. [ Water Science and Technology, 59 (1), (2009), 185-193 ]
T. Kobayashi, Y. Y. Li, H. Harada, H. Yasui and T. Noike

@DNAL M~ — 71— L BT T HHT NET T OiIBNE )5
BNy — > OFFNL [ ABRBEFREE, 32 @), (2009), 253258 ] i
WFE= NEARNE T 550, PrPTRenA, JAURTIE, KA R
@CISE V7B £ 2 A=V D L AP B E) A7 37 [ HhERER S
TF5EaRSCHE, 17, (2009), 39-44 1 /NEFEESY, 1B, RS
@GPSHEUNC & A ILHFIROFE T HEE T 7V DFFAM. [ K L7 L
4£, 53, (2009), 409-414 | Fgb A, JELRTIE

@i AL 2 FIH L7 A5 B OMIF S BBETICB
F2 AT I AR, [ EARFEE®RSCE, 65 (2), (2009), 104-113 ]
ANHRIRI, T APREEL, RHEFE, STHRE, [k,
B

@ nIE AL § 5 10 S O s BEREA. [ #ERER SR, 14 (),
(2009), 143-152 1 JITREIEAS, JEHE

@n A1 & B ARl & 2 ol LK. [ EREREE, 14 (),
(2009), 135-142 ] AR, VEpk2s, IR

@ ST X B E ORI DOZAL. [ HERBRBIAT 585 3¢
4%, 17,(2009), 23-28 | &M, BRI, 1114%H

@ LT T NVEMM L7 BARFISHAK ) A2 5. [ K L5,
53, (2009), 847-852 1 FEffAs, JIBLTERS, JRURIHE, /A2 307

@ LUt 55T 7V DFFRIE B 2 7o HAR DU R E T [
HERBRBER JERR SCAE, 17, (2009), 17-22 1 LS, e, I
B, AU HE

@BUESME T V& 7o b 5 Tl [ K e SUAE, 53,
(2009), 655-660 | FRASAZE, JITBLHH, B H T

@2/ —R—FEFIH L7z A~ T4 v 7 GPSIC L HHH S RE. [

TIT1ET1LR—b 2009

75



76

IKIC - ICETRF AR5, 22 @), (2009), 277-285 1 ZHBEK, JEUH A
@ LAp ) 2 Y BN § 5T T VOB, [ K LEmUE,
53, (2009), 661-666 1 JIIBLIEHE, JaUHIER, Ik, SR

@\ A4 H ADHEY BT H 53 i~ v MORULSM LA
Wy fe. [ BREEHAR, 38 (9), (2009), 642-651 1 /MARER, ZE K,
AR, I H S5

@AY VT - BEIRTERIK - SRR L A MAG DTS AR
WIS AT L OFFEISE. [ BREE L5 34, 46, (2009), 673-680
| L, HEET, TR, IR, 8, <Pl

[BE]
@515, 38, [ A UFEEE, (2009), Bk E R 1 K

[#88H - mREH]

@K E KL B LIS MY ) T 2R B Fe bR, [ 355kl
37,29 (8), (2009), 120 1 ZZE K, #EHENX, HEFETF

@ EICBIT AT FATH IO MLIRIINL. [ BRIEFEAT, 38 (5),
(2009), 35-40, BREEHAN 2] WEE, REE, 2EK

@ PE BT A RBRIEE B X UHRLBE OB, [ BRIEHAR,
38 (5), (2009), 297-297, BREFAMF5] BEK
@FEMRNAF Y ADRAY 5T [ BRI AL EN, 8 (1D,
(2009), 1-6, HATZEHR 1 ZEE7, /MRFAEH, T4 5L

@ X ¥ VA O L\ . [ BREE M, 38 (12), (2009),
841-841, BREEHUlT #&] 2R K

EFRIRIR - thiIRISF G E

B FRIEAA D E

E:5%)

QGBI &) B A Z IV IEE—PETAR MLV OV A 7V %
Bl LT—. HEBREFROBHE) A7) - VAT L CERLISESE
~ 204E R AT TR B AT FE R TR S ) | (2009), 51-64] 14
PriEde, 39, (NES 1

@t ERIRIE AL & B S AR [ LSRR, 53 (10), (2009),
47-54 1 fEriEdR

@5 FENC BITAEEE 7 XAy IIFROFERE I etk (HhERERSE
fFFERRSCAE, 17, (2009), 153-162, A FRILZRA, 45ithaE 3,
HE—&

[#a5H - BREH]
@ 5T TR [ EFSEE ORI ) | [ SR R, 53 (10),
(2009), 88-89 1 1EriFF:

[(BE]
QEEEHDZESHE) A7 - VAT L (EIRISLEEE~ 204E
BB B ST FE R TR 4R ) . [ (2009) ] FEATIE SR

Coexistence Activity Report 2009

R7I 7 EEBHRASEHF

€57

@B 55 Al L B~ DA v e v T4 TR BE e Ak 1T
ML) T [AR T RO, 9, (2009), 1-5] I IR

R7IT7BERAEF
(5#32]

@ FIFEM [JL it | o e RHER. [FHEIRTFFEAER, 48, (2009)]
I —

@ LiiFEM CROKFINE) L SCRER, (18 B 130wt iy
SCFHFERLLHEG, (2009)] EEAG—

@ LB QLIHIE) 2 s, (17 B ki 5
FFFEL LA, (2009)] EEH#H—

@ i SOk ELE AR S A S — SRR B AR I Je TR AR SR .
[3CH#, 1, (2009)] B —

KBHIRV R T L - TRIVF—FFEEE

MRS - TRIVF—F D
3%

@ Chemical modification of pyroclastic rock by hot water:
an experimental investigation of mass transport at the fluid
solid interface. [ Geofluids, 9(2009), 24-38 1 J. HARA and N.
TSUCHIYA

@ Direct measurement of contact area and stress dependence
of anisotropic flow through rock fracture with heterogeneous
aperture distribution. [ Earth and Planetary Science Letters, 281,
(2009), 81-87 1 Katsumi Nemoto, Noriaki Watanabe, Nobuo
Hirano and Noriyoshi Tsuchiya

@ Diversity of channeling flow in heterogeneous aperture
distribution inferred from integrated experimental-numerical
analysis on flow through shear fracture in granite. [ Journal of
Geophysical Research B: Solid Earth, 114 (4), (2009), 1-17 ]
Noriaki Watanabe, Nobuo Hirano, and Noriyoshi Tsuchiyal

@ Style of fluid flow and deformation in and around an ancient
out-of-sequence thrust: An example from the Nobeoka Tectonic
Line in the Shimanto accretionary complex, Southwest Japan.
[ Island Arc, 18, (2009), 333-351 | Hideki Mukoyoshi, Tetsuro
Hirono, Hidetoshi Hara, Kotaro Sekine, Noriyoshi Tsuchiya,
Arito Sakaguchi and Wonn Soh

@ Velocity and vertical fluid ascent within vein-forming
fractures. [ Geology, 37 (6), (2009), 563-566 | Atsushi Okamoto
and Noriyoshi Tsuchiya
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@ Characteristics of microseismic events with large magnitude
collected while stimulation of geothermal reservoir at Basel,
Switzerland. [ Proc. 15th Formation Evaluation Symposium of
Japan, 1, (2009) | Y. Mukuhira, H. Asanuma, H. Niitsuma, M.
Haring, N. Deichmann

@ Development of quartz friction gauge on board balloon and
sounding rocket. [ Transactions of Japan Society for Aeronautical
and Space Sciences, Space Technology Japan, 7 (ists26), (2009),
Pm_7-Pm_111 J. Kurihara, T. Abe, I. Murata, K. Sato, Y. Tomikawa
@ Estimation of response of fracture system to hydraulic
stimulation by induced microseismic multiplet analysis. [ Eos
Trans. AGU, 90(52), Fall Meet. Suppl., Abstract, (2009), S32B-03 ]
H. Asanuma, Y. Kenmoku, Y. Kawamura, H. Niitsuma, D. Wyborn
@ Interpretation of fracture network system within the
hydraulically stimulated geothermal reservoir at Basel,
Switzerland by microseismic multiplet analysis. [ Proc. 15th
Formation Evaluation Symposium of Japan, H, (2009) ] Y.
Kumano, H. Asanuma, H. Niitsuma, M. Haring, N. Deichmann
@Investigation of relationship of pore pressure to large microseismic
events with large collected at Basel, Switzerland in 2006. [
Transactions Geothermal Resources Council, 33, (2009), 331335 ] Y.
Mukuhira, H. Asanuma, H. Niitsuma, M. Haring, N. Deichmann

@ Interpretation of reservoir creation process at Cooper Basin
by microseismic multiplet analysis. [ Transactions Geothermal
Resources Council, 33, (2009), 149-153 ] H. Asanuma, Y.
Kenmoku, H. Niitsuma, D. Wyborn

@ Mapping of fractured geothermal reservoir at Cooper Basin,
Australia by microseismic multiplets. [ Proc. 15th Formation
Evaluation Symposium of Japan, K, (2009) | H. Asanuma, Y.
Kenmoku, Y. Kawamura, Y.Kumano, H. Niitsuma, D. Wyborn
@Measurements of stratospheric ozone with a balloon-borne optical

ozone sensor. [ International Journal of Remort Sensing, 30 (15-16),

(2009), 3961-3966 ] 1. Murata, K. Sato, S. Okano, Y. Tomikawa

@ Simulation of a ground source heat pump system with an
expander-driven primary pump. [ Transaction Geothermal
Resources Council, 33, (2009), 557-559 1 H. Asanuma, K. Ono, H.
Niitsuma

@ Spectral matrix analysis for detection of polarized wave
arrivals and its application to seismic reflection studies using
local earthquake data. [Earth, Planets and Space, 61, (2009),
1287-1295] Hirokazu Moriya

@ Spectral matrix analysis method for the detection of wave
arrivals using confidence levels and its application to seismic
reflection imaging.[Proc. 9th SEGJ International Symposium, 61,
(2009), 1287-1295] Hirokazu Moriya
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@Estimation of regional stress by FEM for a heterogeneous rock
mass with a large fault. [ Int. J. Rock Mech. Min. Sci., 46 (1),
(2009), 31-50 | K. Matsuki, S. Nakama, T. Sato

@ Experimental study of the effect of fracture size on closure
behavior of a tensile fracture under normal stress. [ Int. J. Rock
Mech. Min. Sci., 46 (3), (2009), 462-470 ] A. A. Giwelli, K.
Sakaguchi, K. Matsuki

@ Perforation to annulus cement behind PVC casing with
submerged abrasive waterjets under high ambient pressure. [
Proceedings of the 9th Pacific Rim International Conference on
Water Jetting Technology, (2009), 67-74 | A. Kizaki, K. Yahata,
H. Goto, K. Matsuki, T. Ogatsu, K. Tamura

@ Three-dimensional finite element analysis of stress and

deformation in a fracture in the direct shear test. [ Proc. of
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the International Conference of Rock Joints and Jointed Rock
Masses, Tuscon, Arizona, USA, CD-ROM, (2009), 1-8 ] A. A.
Giwelli, K. Sakaguchi, K. Matsuki
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@A New Recycling System for High Water Content Mud and Its
Application for Restoration of Bank Erosion of Saigon River. [
Proceedings of the 11th Conference on Science and Technology, 1,
(2009), 1606-1611 ] Hiroshi TAKAHASHI and Luu Xuan Loc

@ A New Recycling System of Waste Gypsum Board Paper :
Application of Waste Gypsum Board Paper for Soil Improvement.
[ Proceedings of the 6th International Conference on Materials
Engineering for Resources, 1, (2009), 277-281 ] Hiroshi
TAKAHASHI and Hirokazu KANAHAMA

@ CFD Simulation of Mixing in Anaerobic Digesters. [
Bioresource Technology, 100, (2009), 2228-2233 ] Mitsuharu
Terashima, Rajeev Goel, Kazuya Komatsu, Hidenari Yasui,
Hiroshi Takahashi, Y.Y.Li, Tatsuya Noike

@ DEM Simulation of Crushing for Concrete Blocks by
Mobile Crusher. [ Proc. of the 6th International Conference on
Micromechanis and Granular Media, (2009), 843-846 ] Hiroshi
TAKAHASHI and Masakazu ANDO

@DEM Simulation on Strength and Deformation Characteristics
of Fiber-Cement-Stabilized Soil. [ Proceedings of the 6th
International Conference on Materials Engineering for
Resources, 1, (2009), 271-276 1 Hiroshi TAKAHASHI and Naoki
KONDA

@ Development of DEM Simulation Model for Deformation
of Fiber-Cement-Stabilized Soil. [ Proc. of the International
Symposium on Earth Science and Technology 2009, 1, (2009),
97-102 ] Hiroshi TAKAHASHI and Naoki KONDA

@ Evaluation of performance of lightweight aggregate from
dehydration cake with waste materials. [ Proceedings of the 10th
International Symposium on East Asian Resources Recycling
Technology, 1, (2009), 284-287 | Yuko SUTO and Hiroshi
TAKAHASHI

@5Study on Durability of Fiber-Mixed Planting Soils with Wood
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Chips for Rainfall. [ Proc. of the 4th International Symposium on
Advanced Fluid/Solid Science and Technology in Experimental
Mechanics, CD-ROM, (2009) 1 Hiroshi TAKAHASHI, Masato
MORI, Satoshi SHIBATA and Takashi NAGANUMA

@Study on Effect of Prior Mixing of Waste Gypsum Powder in
the Recycling of Cohesive Soils by Mobile Soil Improvement
Machine. [ Proceedings of the 10th International Symposium on
East Asian Resources Recycling Technology, 1, (2009), 340-343 |
Hiroshi TAKAHASHI

@Study on Hole Cleaning in Horizontal Foam Drilling : Pressure
Loss of Foam Flow in Annulus. [ Proc. of the 4th International
Symposium on Advanced Fluid/Solid Science and Technology in
Experimental Mechanics, CD-ROM, (2009) ] Amna GUMATI
and Hiroshi TAKAHASHI

@ Study on New Soil Improvement Method by using Wasted
Gypsum Board. [T T A/ =y 7 A, 29, (2009), 43-47 ] H.Takahashi
and H.Kanahama
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@ Assessment of Bioavailability in PAHs Contaminated
Groundwater System. [ 3rd International Contaminated Site
Remediation Conference Proceedings, (2009), 268-269 | Z.
Zhang, C. Inoue, G. Li

@ Chemical deradation of Dieldrin using ferric sulfide and
iron powder. [ International Journal of Environmental Science
and Engineering, 1 (2), (2009), 91-96 | Junko Hara, Yoshishige
Kawabe, Takeshi Komai, Chihiro Inoue

@ Dechlorination of TCE in Anaerobic Bacterial Culture with
Sulfate Rich Condition. [ 3rd International Contaminated Site
Remediation Conference Proceedings, (2009), 260-261 ] K. Ise,
K. Suto and C. Inoue

@ Effect of pH reduction and ferric ion addition on leaching of
chalcopyrite at thermophilic temperatures. [ Hydrometallurgy,
96, (2009), 62-71 ] J. Vilcaez, R. Yamada, C. Inoue

@ Mathematical modeling of thermophilic bioleaching of
chalcopyrite. [ Minerals Engineering, 22, (2009), 951-960 ] J.
Vilcaez, C. Inoue

@Microbial diversity of deep-sea sediment cultured under Fe(II)

rich condition. [ Abstract book of 11th stmposium on aquatic

microbial ecology, (2009), 71-71 ] Y. Takahashi, K. Suto, C.
Inoue, T. Ooka

@Novel cysteine-rich peptide from Digitaria ciliaris and Oryza sativa
enhance tolerance to cadmium by limiting its cellular accumulation.
[ Plant and Cell Physiology, 50 (1), (2009), 106-117 ] Masato
Kuramata, Yoshihiro Takahashi, Etsuko Kitagawa, Chihiro Inoue,
Satoru Ishikawa, Shohab Youssefian, Tomonobu Kusano

@ Polysulfide reduction by Clostridium relatives isolated from
sulfate-reducing enrichment cultures. [ Journal of Bioscience
and Bioengineering, in press(2009), - ] Y. Takahashi, K. Suto, C.
Inoue, T. Chida

@ Preferential Biodgradation of Equivalent Carbon Number-
based Aromatic Hydrocarbon Fractions in Mineral Oil. [ 3rd
International Contaminated Site Remediation Conference
Proceedings, (2009), 254-255 ] H. Bacosa, K. Suto and C. Inoue
@ Studies on thermophilic bioleaching of chalcopyrite toward
heap application. [ Advanced Materials Research, 71-73, (2009),
357-360 ] J. Vilcaez, K, Suto, C. Inoue

@ Trichlororthylene Transformation in Aerobic Pyrite Suspension
: Pathways and Kinetic Modeling. [ Environmental Science &
Technology, 43 (17), (2009), 6744-6749 ] Pham Thi Hoa, Koichi
Suto, Chihiro Inoue
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@ A supramolecular sensing system for Ag' at nanomolar levels
by the formation of a luminescent Ag!-Tb"I-thiacalix[4] arene
ternary complex. [ New Journal of Chemistry, 33 (1), (2009),
23-25] Nobuhiko Iki, Munehiro Ohta, Teppei Tanaka, Takayuki
Horiuchi and Hitoshi Hoshino

@ Capillary Electrophoretic Separation of Humic Substances

Using Hydroxyethyl Cellulose as A Buffer Additive and Its
Application to Characterization of Humic Substances in A River
Water Sample. [ Analytical and Bioanalytical Chemistry, 393,
(2009), 761-766 1 Toru Takahashi, Jun Kawana, Hitoshi Hoshino
@ Detection of Cationic Guest Molecules by Quenching of
Luminescence of a Self-assembled Host Molecule Consisting of
TbIII and Calix[4] arene-p-tetrasulfonates. [ Anal. Chim. Acta,
650 (2), (2009), 258-263 | Takayuki Horiuchi, Nobuhiko Iki, and
Hitoshi Hoshino

@ Expanding the scope of CE reactor to ssDNA-binding
protein-ssDNA complexes as exemplified for a tool for direct
measurement of dissociation kinetics of biomolecular complexes. [
Electrophoresis, 30 (17), (2009), 3079-3085 ] Toru Takahashi, Kei-
ichirou Ohtsuka, Yoriyuki Tomiya, Nobuhiko Iki, Hitoshi Hoshino
@ Ligand-Substitution Mode Capillary Electrophoretic Reactor:
Extending Capillary Electrophoretic Reactor toward Measurement
of Slow Dissociation Kinetics with a Half-Life of Hours. [
Analytical Chemistry, 81 (18), (2009), 7849-7854 ] Nobuhiko Iki,
Mariko Takahashi, Toru Takahashi, Hitoshi, Hoshino

@ Non-covalent strategy for activating separation and detection
functionality by use of the multifunctional host molecule
thiacalixarene. [ J. Incl. Phenom. Macrocycl. Chem., 64 (1-2),
(2009), 1-13 1 Nobuhiko Iki

@ One-step heterogeneous assembly of terbium(III) and
silver(I) with thiacalix[4] arene ligands to form a cage including
terbium(III) in an octa-oxygen cube. [ J. Incl. Phenom.
Macrocycl. Chem., 64 (3-4), (2009), 379-383 | Teppei Tanaka,
Nobuhiko Iki, Takashi Kajiwara, Masahiro Yamashita and
Hitoshi Hoshino

@ Separation of Oligonucleotides with Single Base Mutation by
Capillary Electrophoresis Using Specific Interaction of Metal
Ton with Nucleotide. [ Analyst, 134 (7), (2009), 1299-1301 | Toru
Takahashi, Takao Sakurai, Koichiro Hirata, Hitoshi Hoshino
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@ A microfludic device with interdigitated array electrodes
for detection of hormone active chemicals using genetically-
engineered yeast cells. [ Proceedings of Conference The 13th
nternational Conference on Miniaturized Systems for Chemistry
and Life Sciences, (2009), 1623-1625 | Kosuke Ino, Yusuke
Kitagawa, Hitoshi Shiku, Masahiro Koide, Yoshiko Horiguchi,

Tomoaki Itayama, Tomoyuki Yasukawa, Tomokazu Matsue
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@A microfluidic dual capillary probe to collect messenger RNA
from adherent cells and spheroids. [ Analytical Biochemistry, 385
(1), (2009), 138-142 ] H. Shiku, T. Yamakawa, Y. Nashimoto, Y.
Takahashi, Y. Torisawa, T. Yasukawa, T. Ito-Sasaki, M. Yokoo, H.
Abe, H. Kambara, T. Matsue

@ Application of magnetic force-based cell patterning for
controlling cell-cell interactions in angiogenesis. [ Biotechnology
and Bioengineering, 102 (3), (2009), 882-890 ] Kosuke ino, Mina
Okochi, Hiroyuki Honda

@ Control of the microparticle position in the channel based on
dielectrophoresis. [ Sensors & Actuators B, 142, (2009), 400-403
] T. Yasukawa, M. Suzuki, H. Shiku, T. Matsue

@ Detection of hormone active chemicals using genetically-
engineered yeast cells and microfluidic devices with
interdigitated array electrodes. [ Electrophoresis, 30 (19), (2009),
3406-3412 ] K. Ino, Y. Kitagawa, T. Watanabe, H. Shiku, M.
Koide, T. Itayama, T. Matsue

@ Detection of pesticide residues using an immunodevice based
on negative dielectrophoresis. [ Biosensors and Bioelectronics,
24 (6), (2009), 1592-1597 ] J. Ramo'n-Azco'n, R. Kunikata, F.-J.
Sanchez, M.-P. Marco, H. Shiku, T. Yasukawa, T. Matsue

@ Development of electrochemical reporter assay using HeLa
cells transfected with vector plasmids encoding various responsive
elements. [ Analytica Chimica Acta, 640 (1-2), (2009), 87-92 ] H.
Shiku, M. Takeda, T. Murata, U. Akiba, F. Hamada, T. Matsue

@ Electrochemical Single-Cell Gene Expression Assay Combining
Dielectrophoretic Manipulation with Secreted Alkaline Phosphatase
Reporter System. [ Biosens. Bioelectron., 25, (2009), 913-919 | T.
Murata, T. Yasukawa, H. Shiku, T. Matsue

@ Electrochemical characterization of enzymatic activity of
yeast cells entrapped in a poly(dimethylsiloxane) microwell on
the basis of limited diffusion system. [ Analyst, 134 (1), (2009),
182-187 ] H. Shiku*, S. Goto, S. B Jung, K. Nagamine, M. Koide,
T. Itayama, T. Yasukawa, T. Matsue

@ Electrochemical Detection of Epidermal Growth Factor
Receptors on a Single Living Cell Surface by Scanning
Electrochemical Microscopy. [ Anal. Chem., 81 (7), (2009),
2785-2790 | Y. Takahashi, T. Miyamotoa, H. Shiku, R. Asano, T.
Yasukawa, I. Kumagai, T. Matsue

@ Electrochemical gene-function analysis for single cells with
addressable microelectrode/microwell arrays. [ Angewandte
Chemie (International ed. in English), 48, (2009), 2044-2046 ] Z.
Y. Lin, Y. Takahashi, T. Murata, M. Takeda, K. Ino, H. Shiku, T.
Matsue

@Entrapment and Measurement of a Biologically Functionalized
Microbead with a Microwell Electrode. [ Lab Chip, 9, (2009),
1185-1192 ] C.Y. Chang, Y. Takahashi, T. Murata, H. Shiku, H. C.
Chang, T. Matsue
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@ Lateral arrays of vertical ZnO nanowalls on a periodically
polarity-inverted ZnO template. [ Nanotechnology, 20 (23),
(2009), Article number 235304 ] Lee, S.H., Minegishi, T., Ha,
J.-S., Park, J.-S., Lee, H.-J., Lee, H.J., Shiku, H., Matsue, T.,
Hong, S.-K., Jeon, H., Yao, T.

@ Magnetic manipulation device for the optimization of
cell processing conditions. [ Journal of Bioscience and
Bioengineering, (2009) | Hiroshi Ito, Ryuji Kato, Kosuke Ino
and Hiroyuki Honda,

@ Manipulation of microparticles for construction of array patterns
by negative dielectrophoresis using multilayered array and grid
electrodes. [ Biotechnology and Bioengineering, 104, 4), (2009),
709-718 ] K. Ino, H. Shiku, F. Ozawa, T. Yasukawa, T. Matsue

@ Microfluid-assisted dielectrophoretic alignment and device
characterization of single ZnO wires. [ Journal of Physical
Chemistry C, 113 (45), (2009), 19376-19381 | Sang Hyun Lee,
Hyun Jung Lee, Kosuke Ino, Hitoshi Shiku, Takafumi Yao and
Tomokazu Matsue

@ Simple and Rapid Preparation of Vertically Aligned Gold
Nanoparticle Arrays and Fused Nanorods in Pores of Alumina
Membrane Based on Positive Dielectrophoresis. [ Sens. Actua. B.,
136, (2009), 320-325 ] H. J. Lee, T. Yasukawa, M. Suzuki, S. H. Lee,
T. Yao, Y. Taki, A. Tanaka, M. Kameyama, H. Shiku, T. Matsue
@Three dimensional microelectrode array device integrating multi-
channel microfluidics to realize manipulation and characterization
of enzyme-immobilized polystyrene beads. [ Sensors & Actuators
B, 141, (2009), 256-262 ] R. Kunikata, Y. Takahashi, M. Koide, T.
Itayama, T. Yasukawa, H. Shiku, T. Matsue

@ Transfected single-cell imaging by scanning electrochemical
optical microscopy with shear force feedback regulation. [
Analytical Chemistry, 81, 23), (2009), 9647-9681 | Y. Takahashi,
H. Shiku, T. Murata, T. Yasukawa, T. Matsue
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@ Biodistribution imaging of magnetic particles in mice: X-ray
scanning analytical microscopy and magnetic resonance imaging.
[ Biomedical Materials and Engineering, 19, (2009), 213-220 ] S.
Abe, 1. Kida, M. Esaki, T. Akasaka, M. Uo, T. Hosono, Y. Sato, B.
Jeyadevan, Y. Kuboki, M. Morita, K. Tohji, F. Watari

@Carbon nanohorns-coated microfibers for use as free-standing
electrodes for electrochemical power sources. [Electrochemistry
Communications, 11, (2009), 862-866] B. Aissa, Z. Hamoudi, H.
Takahashi, K. Tohji, M. Mohamedi, M. A. E. Khakani

@ Characterization of Silver Nanoparticle-Decorated Single-
Walled Carbon Nanotube Films. [ Fullerenes, Nanotubes, and
Carbon Nanostructures, 17, (2009), 587-599 ] Masaru Namura,
Yoshinori Sato, Naoki Sashida, Shin-ichi Ogino, Kenichi
Motomiya, Balachandran Jeyadevan, Kazuyuki Tohji

@ Effect of Alkaline Catalysts on Hydrothermal Conversion of
Glycerin into Lactic Acid. [Industrial & Engineering Chemistry
Research, 48, (2009), 8920-8925] Z. Shen, F. Jin, Y. Zhang, B.
Wu, A. Kishita, K. Tohji, H. Kishida

@ Effect of carbon nanotubes on cellular functions in vitro.
[ Journal of Biomedical Materials Research A, 91A, (2009),
132-139 1 X. M. Li, H. Gao, M. Uo, Y. Sato, T. Akasaka, Q. L.
Feng, F. Z. Cui, X. H. Liu, F. Watari

@ Electron-stimulated Defect Formation in Single-walled
Carbon Nanotubes Studied by Hydrogen Thermal Desorption
Spectroscopy. [ Applied Surface Science, 256, (2009), 1196-1199
] Satoshi Arima, Sangkil Lee, Yutaka Mera, Shohei Ogura,
Katsuyuki Fukutani, Yoshinori Sato, Kazuyuki Tohji, Koji
Maeda

@ Heat diffusion characteristics of magnetite nanoparticles
dispersed hydro-gel in alternating magnetic field. [Journal of
Magnetism and Magnetic Materials, 321, (2009), 3483-3487] M.
Suto, H. Kosukegawa, K. Maruta, M. Ohta, K. Tohji, B. Jeyadevan
@ Heat dissipation mechanism of magnetite nanoparticles
in magnetic fluid hyperthermia. [Journal of Magnetism and
Magnetic Materials, 321, (2009), 1493-1496] M. Suto, Y. Hirota,
H. Mamiya, A. Fujita, R. Kasuya, K. Tohji, B. Jeyadevan

@ Material nanosizing effect on living organism: non-specific,
biointeractive, physical size effect. [ Journal of the Royal Society
Interface, 6, (2009), S371-S388 | Fumio Watari, Noriyuki
Takashi, Atsuro Yokoyama, Motohiro Uo, Tsukasa Akasaka,
Yoshinori Sato, Shigeaki Abe, Yasunori Totsuka, Kazuyuki Tohji
@ Maturation of osteoblast-like SaoS2 induced by carbon
nanotubes. [ Nanomedical Materials, 4 (1), (2009),

015005(1)-015005(8) ] Xiaoming Li, Hong Gao, Motohiro Uo,
Yoshinori Sato, Tsukasa Akasaka, Shigeaki Abe, Qingling Feng,
Fuzhai Cui, Fumio Watari

@ P-N junction with donor and acceptor encapsulated single-
walled carbon nanotubes. [Applied Physics Letters, 95, (2009),
083109] T. Kato, R. Hatakeyama, J. Shishido, W. Oohara, K. Tohji
@ Preparation and characterization of lanthanum carbide
encapsulated carbon nanocapsule/lanthanum hexaboride
nanocomposites. [ Materials Letters, 63, (2009), 1307-1310 ]
Masaru Namura, Ippei Waki, Yoshinori Sato, Go Yamamoto,
Akira Okubo, Hisamichi Kimura, Naohisa Osaka, Kenichi
Motomiya, Toshiyuki Hashida, Balachandran Jeyadevan,
Kazuyuki Tohji

@Synthesis of magnetite nanoparticles for AC magnetic heating.
[Journal of Magnetism and Magnetic Materials, 321, (2009),
3019-3023] T. Hosono, H. Takahashi, A. Fujita, R. Justin
Joseyphus, K. Tohji, B. Jeyadevan
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@ Chemical modification of poly(vinyl chloride) by nucleophilic
substitution. [ Polymer Degradation and Stability, 94 (1), (2009),
107-112 1 Tomohito Kameda, Masahiko Ono, Guido Grause,
Tadaaki Mizoguchi, Toshiaki Yoshioka

@ Chemical modification of PVC using NasS. [ Proc. The 5th
International Symposium on Feedstock and Mechanical Recycling
of Polymeric Materials (ISFR2009), (2009), 15-20 ]| Makoto
Yoshihara, Guido Grause, Tomohito Kameda, Toshiaki Yoshioka
@ Continuous Treatment of Bisphenol A and Diethyl Phthalate
Solutions Using Dodecylsulfate-Intercalated Mg-Al Layered
Double Hydroxide Particles Packed in Column. [ Materials
Transactions, 50, (2009), 1541-1547 ] Tomohito Kameda,
Masami Saito and Yoshiaki Umetsu

@ Determination of Fluoride Using Ion-selective Electrodes in
the Presence of Aluminum. [Analytical Sciences, 25, (2009),
1437-1443] Sigingaowa Borjin, Yuuta Ashimura, Toshiaki
Yoshioka, Tadaaki Mizoguchi

@ Determination of the activation energy of the decomposition
of flame retarded HIPS under special consideration of the
compensation effect. [ Proc. The 5th International Symposium
on Feedstock and Mechanical Recycling of Polymeric Materials
(ISFR2009), (2009), 5-9 1 Guido Grause, Jun Ishibashi, Tomohito
Kameda, Thallada Bhaskar, Toshiaki Yoshioka

@Effect of a phase-transfer catalyst on the chemical modification
of poly(vinyl chloride) by substitution with thiocyanate as a
nucleophile. [ Materials Chemistry and Physics, 118, (2009),
362-366 | Tomohito Kameda, Masahiko Ono, Guido Grause,
Tadaaki Mizoguchi, Toshiaki Yoshioka

@ Efficient dehalogenation of automobile shredder residue in
NaOH/ethylene glycol using a ball mill. [ Chemosphere, 74 (2),
(2009), 287-292 | Tomohito Kameda, Yuuzou Fukuda, Kye-Sung
Park, Guido Grause, Toshiaki Yoshioka

@ Hybrid inorganic/organic composites of Mg-Al layered double
hydroxides intercalated with citrate, malate, and tartrate prepared

by co-precipitation. [ Materials Research Bulletin, 44 (2), (2009),

Coexistence Activity Report 2009

840-845 ] Tomohito Kameda, Hidenori Takeuchi, Toshiaki Yoshioka
@ Kinetics of the dehydrochlorination of poly(vinyl chloride) in
the presence of NaOH and various diols as solvents. [ Polymer
Degradation and Stability, (94), (2009), 1595-1597 ] Tomohito
Kameda, Katsuaki Imai, Guido Grause, Tadaaki mizoguchi,
Toshiaki Yoshioka

@ Preparation of Fe-Al layered double hydroxide and its
application in Sb removal. [ Fresenius Environmental Bulletin, 18
(6), (2009), 1006-1010 | Tomohito Kameda, Noritoshi Yagihashi,
Kye-Sung Park, Guido Grause, Toshiaki Yoshioka

@ Preparation of Mg-Al layered double hydroxides intercalated
with alkyl sulfates and investigation of their capacity to take
up N,N-dimethylaniline from aqueous solutions. [ Solid State
Sciences, 11, (2009), 2060-2064 ] Tomohito Kameda, Yuuichi
Tsuchiya, Takashi Yamazaki, Toshiaki Yoshioka

@ Preparation of Mg-Al layered double hydroxide intercalated
with 2,7-naphthalene disulfonate and its selective uptake of
aromatic compounds from aqueous solutions. [ Bulletin of
the Chemical Society of Japan, 82 (11), (2009), 1436-1440 ]
Tomohito Kameda, Takashi Yamazaki, Toshiaki Yoshioka

@ Preparation of organic acid anion-modified magnesium
hydroxides by coprecipitation: A novel material for the uptake of
heavy metal ions from aqueous solutions. [ Journal of Physics and
Chemistry of Solids, 70, (2009), 1104-1108 | Tomohito Kameda,
Hidenori Takeuchi, Toshiaki Yoshioka

@Pyrolysis of mixed plastics in the fluidized bed using hard burnt
lime as bed material. [ Proc. The 5th International Symposium
on Feedstock and Mechanical Recycling of Polymeric Materials
(ISFR2009), (2009), 47-51 ] Shotaro Matsumoto, Guido Grause,
Tomohito Kameda, Toshiaki Yoshioka

@ Pyrolytic hydrolysis of polycarbonate in the presence of
earth-alkali oxides and hydroxides. [ Polymer Degradation and
Stability, 94 (7), (2009), 1119-1124 ] Guido Grause, Katsuya
Sugawara, Tadaaki Mizoguchi, Toshiaki Yoshioka

@ Recovery of indium from In,O3 and liquid crystal display
powder via a chloride volatilization process using polyvinyl
chloride. [ Thermochimica Acta, 493 (1-2), (2009), 105-108 ]
Kye-Sung Park, Wakao Sato, Guido Grause, Tomohito Kameda,
Toshiaki Yoshioka

@ Recovery of indium from In,O3 and liquid crystal display
powder using dehydrochlorination of poly(vinyl chloride). [Proc.
The 5th International Symposium on Feedstock and Mechanical
Recycling of Polymeric Materials (ISFR2009), (2009), 1-4]
Tomohito Kameda, Kye-Sung Park, Wakao Sato, Guido Grause,
Toshiaki Yoshioka

@ Recovery of metal from scrap of wire via a chloride
volatilization process using polyvinyl chloride. [ Proc. The 10th

International Symposium on East Asian Resources Recycling

Technology (EARTH2009), (2009), 623-626 | Shoko Fukushima,
Guido Grause, Tomohito Kameda, Toshiaki Yoshioka

@ Sclective uptake of aromatic compounds from aqueous
solutions by Mg-Al layered double hydroxide intercalated with
2,7-naphthalenedisulfonateDisulfonate. [ Chemistry Letters, 38
(6), (2009), 522-523 ] Tomohito Kameda, Takashi Yamazaki, and
Toshiaki Yoshioka
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@ Calcium phosphate porous materials with unique
microstructures. [ Key Engineering Materials, 396-398,
(2009), 645-658 1 K. Ioku, M. Kamitakahara, N. Watanabe, O.
Kawaguchi, S. Murakami, T. Ikeda

@ Development of discrete fracture network model simulator,
GeoFlow, for evaluation of three dimensional channeling flow. [
Proceedings of International Petroleum Technology Conference,
CD-ROM, (2009), IPTC 13143 ] T. Ishibashi, N. Watanabe, N.
Hirano, N. Tsuchiya

@ Direct measurement of contact area and stress dependence of
anisotropic flow through rock fracture with heterogeneous aperture
distribution. [ Earth and Planetary Science Letters, 281 (1-2),
(2009), 81-87 | K. Nemoto, N. Watanabe, N. Hirano, N. Tsuchiya
@ Diversity of channeling flow in heterogeneous aperture
distribution inferred from integrated experimental-numerical
analysis on flow through shear fracture in granite. [ Journal of
Geophysical Research - Solid Earth, 114, (2009), B04208 ] N.
Watanabe, N. Hirano, N. Tsuchiya

@ Evaluation of photocatalytic activity of anatase/hydroxyapatite
composite granules for environmental purification. [ Journal of
the Ceramic Society of Japan, 117 (11), (2009), 1172-1174 ] M.
Kamitakahara, S. Murakami, N. Watanabe, S. Ji, H. Nishikawa, K. Ioku
@ Hydrothermal synthesis of hydroxyapatite from octacalcium
phosphate: effect of hydrothermal temperature. [ Journal of
the Ceramic Society of Japan, 117 (3), (2009), 385-387 ] M.
Kamitakahara, N. Ito, S. Murakami, N. Watanabe, K. Ioku

@ Water soluble/insoluble fractions of bitumen at hydrothermal
conditions inferred by direct observation using visible-type

autoclave. [ Proceedings of the 8th world congress of chemical

engineering, published by electronic media, (2009) ] N.
Watanabe, Y. Takeuchi, T. Kayouda, A. Kishita

@Observation of the heavy crude oil dissolution behavior under
supercritical condition of water. [ Proceedings of International
Petroleum Technology Conference, CD-ROM, (2009), IPTC
13898 1 A. Kishita, N. Watanabe, J. Vilcaez

@Three dimensional analysis of channeling flow by new discrete
fracture network model simulator, GeoFlow. [ Proceedings of the
15th Formation Evaluation Symposium of Japan, (2009), N1-N6 ]
T. Ishibashi, N. Watanabe, N. Hirano, A. Okamoto, N. Tsuchiya
@ Three dimensional numerical analysis of fluid flow through
fractured rock core using X-ray computed tomography. [
Proceedings of International Petroleum Technology Conference,
CD-ROM, (2009), IPTC 13164 ] N. Watanabe, N. Hirano, N.
Tsuchiya, Y. Osaki, T. Tamagawa, Y. Tsuchiya, H. Okabe

@ Utilization of X-ray computed tomography in three
dimensional numerical modeling of fluid flow through fractured
rock core. [ Proceedings of the 15th Formation Evaluation
Symposium of Japan, (2009), M1-M10 ] N. Watanabe, Y. Ohsaki,
Y. Tsuchiya, T. Tamagawa, N. Hirano, H. Okabe, T. Tsuchiya

RIBIVU—-VTOCRESH
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@ Effect of inorganic carbon on photoautotrophic growth of
microalga Chlorococcum littorale. [ Biotechnology Progress,
25 (2), (2009), 492-498 1 Ota, M., Kato, Y., Watanabe, H.,
Watanabe, M., Sato, Y., Smith Jr., R.L., Inomata, H.

@ Efficient process for conversion of fructose to
5-hydroxymethylfurfural with ionic liquids. [ Green Chemistry,
11 (9), (2009), 1327-1331 | Xinhua Qi, Masaru Watanabe, Taku
M. Aida, Richard L. Smith and Jr.

@ Decentralized chemical processes with supercritical fluid
technology for sustainable society. [ Journal of Supercritical Fluids,
47 (3), (2009), 628-636 ] Arai, K., Smith Jr., R.L., Aida, T.M.

@ Dehydration of lactic acid to acrylic acid in high temperature
water at high pressures. [ Journal of Supercritical Fluids, 50 (3),
(2009), 257-264 1 Aida, T.M., Ikarashi, A., Saito, Y., Watanabe,
M., Smith Jr., R.L., Arai, K.

@ Formation of zinc silicate in supercritical water followed
with in situ synchrotron radiation X-ray diffraction. [ Journal
of Supercritical Fluids, 49 (3), (2009), 351-355 ] Takesue, M.,
Shimoyama, K., Shibuki, K., Suino, A., Hakuta, Y., Hayashi, H.,
Ohishi, Y., Smith Jr., R.L.

@ Fatty acid production from a highly CO, tolerant alga,
Chlorocuccum littorale, in the presence of inorganic carbon and
nitrate. [ Bioresource Technology, 100 (21), (2009), 5237-5242 ]
Ota, M., Kato, Y., Watanabe, H., Watanabe, M., Sato, Y., Smith
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Jr., R.L., Inomata, H.

@ High-pressure densities of l-alkyl-3-methylimidazolium
hexafluorophosphates and 1-alkyl-3-methylimidazolium
tetrafluoroborates at temperatures from (313 to 473) K and at
pressures up to 200 MPa. [ Journal of Chemical and Engineering
Data, 54 (1), (2009), 22-27 ] Taguchi, R., Machida, H., Sato, Y.,
Smith Jr., R.L.

@ Measurement and correlation of supercritical CO, and
ionic liquid systems for design of advanced unit operations. [
Frontiers of Chemical Engineering in China, 3 (1), (2009), 12-19
] Machida, H., Taguchi, R., Sato, Y., Florusse, L.J., Peters, C.J.,
Smith Jr., R.L.

@Preface. [ Journal of Crystal Growth, 311 (3), (2009), 435-435 |
Nakajima, K., Fujioka, H., Smith Jr., R.L.

@ Pressure profile separation of phenolic liquid compounds
from cashew (Anacardium occidentale) shell with supercritical
carbon dioxide and aspects of its phase equilibria. [ Journal of
Supercritical Fluids, 48 (3), (2009), 203-210 | Setianto, W.B.,
Yoshikawa, S., Smith Jr., R.L., Inomata, H., Florusse, L.J., Peters,
C.J.

@ Rapid separation of shikimic acid from Chinese star anise
(Illicium verum Hook f) with hot water extraction. [ Separation
and Purification Technology, 69 (1), (2009), 102-108 | Ohira, H.,
Torii, N., Aida, T.M., Watanabe, M., Smith Jr., R.L.

@ Sulfated zirconia as a solid acid catalyst for the dehydration
of fructose to 5-hydroxymethylfurfural. [ Catalysis
Communications, 10 (13), (2009), 1771-1775 ] Xinhua Qi,
Masaru Watanabe, Taku M. Aida and Richard L. Smith Jr.

@The 20th anniversary of the Journal of Supercritical Fluids-A
special issue on future directions in supercritical fluid science
and technology. [ Journal of Supercritical Fluids, 47 (3), (2009),
333-335 ] Kiran, E., Brunner, G., Smith Jr., R.L.
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@ Alkali borosilicate glass by fly ash from a coal-fired power
plant. [ Chemosphere, 74, (2009), 320-324 ] Jong Soo Park, Shoji
Taniguchi, Young Jun Park

@ Application of Microwave Heating to Steel Industry and
Environmental Technology. [ The 3rd Asian Workshop and
Summer School on Electromagnetic Processing of Materials (Asian
- EPM 2008), (2009), 183-186 ] Noboru Yoshikawa, Yan Chen,
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Etsuko Ishizuka, You Sasaki, Ken-ichi Mashiko, Shoji Taniguchi
@ Application of Microwave Heating to Reaction between
Soda-Lime Glass and Liquid Al for Fabrication of Composite
Materials. [ Materials Transactions, 50 (5), (2009), 1174-1178 ]
N.Yoshikawa, H-Wang and S.Taniguchi

@Application of Microwave Technique for Dehydration of Sludge
Generated in a Stainless Steel Plant. [ ISIJ International, 49 (4),
(2009), 596-601 ] Kazuo Iwasaki, Ken-ichi Mashiko, Youichi
Saito, Noboru Yoshikawa, Hidekazu Todoroki and Shoji Taniguchi
@Directional selectivity of microwave H field heating of Au thin
films and non-doped Si plates. [ Mater. Chem. Phys., 117, (2009),
14-17 ] Z.Cao, N.Yoshikawa and S.Taniguchi

@ Double-Axis-Electromagnetic Stirring for Production
of High Quality Semi-Solid with Cup-Cast Method. [ 6th
International Conference on Electromagnetic Processing of
Materials, EPM2009, 2009, Dresden, Germany, (2009), 648-651
] S.Shimasaki, K.Ueno, S, Taniguchi, K.Anzai, M.Itamura

@ Electromagnetic separation of inclusions from molten
copper by alternating electromagnetic field. [ 6th International
Conference on Electromagnetic Processing of Materials,
EPM2009, 2009, Dresden, Germany, (2009), 86-89 | M.Higuchi,
H.Ambai, S.Shimasaki, C.Kamata, S.Teshigawara, S.Taniguchi
@ Fabrication of Ni-Nb-Sn metallic glassy alloy powder and its
microwave-induced sintering behavior. [ Journal of Microwave
Power and Electromagnetic Energy, 43 (1), (2009), 17-22 ]
G.Q.Xie, S.Li, D.V.Louzguine-Luzgine, Z.Cao, N.Yoshikawa,
M.Sato and A.Inoue

@Formation of Uniformly-Sized Droplets from Capillary Jet by
Electromagnetic Force. [ Proc. 7th International Conference on
CFD in the Minerals and Process Industries, CD-ROM, (2009) ]
Shin-ichi SHIMASAKI, Shoji TANIGUCHI

@ Manufacturing of Uniformly-Sized Silicon Particles for Solar
Cell from Molten Metal Jet by Electromagnetic Pinch Force. [
6th International Conference on Electromagnetic Processing of
Materials, EPM2009, 2009, Dresden, Germany, (2009), 899-902
] S.Shimasaki, K.Imanichi, S.Taniguchi, V.Bojarevics

@® MICRO/NANO STRUCTURES AND MAGNETIC
PROPERTIES OF MICROWAVE HEATED Fe304. [ Proc.
of 12'th Int. Conf. on Microwave and High Freq. Heating
(AMPERE2009), CD-ROM, (2009) ] T.Kato, N.Yoshikawa,
A Fujita, Z.Cao, G.Xie, D.Louzguine and S.Taniguchi

@ Micro/nanostructure observation of microwave-heated Fe304.
[ Journal of Materials Research, 24 (5), (2009), 1741-1747 ]
N.Yoshikawa, Z.Cao, D.Louzguin, G.Xie, S.Taniguchi

@ Microwave Application for Environmental Processing. [ 6th
International Conference on Electromagnetic Processing of Materials,
EPM2009, 2009, Dresden, Germany, (2009), 369-372 | N.Yoshikawa,
K.Mashiko, Y.Saito, K.Iwasaki, H.Todoroki, S.Taniguchi

@ Microwave Application for Environmental Processing. [ Proc.
of 6'th Int. Conf. on Electromagnetic Processing of Materials
(EPM2009), CD-ROM, (2009) ] N.Yoshikawa, K.Mashiko,
Y.Saito, K.Iwasaki, H.Todoroki and S.Taniguchi

@Microwave Heating Behavior of Nanocrystalline Au Thin Films in
Single Mode Cavity. [ Journal of Materials Research, 24 (1), (2009),
268-273 ] Ziping Cao, Noboru Yoshikawa and Shoji Taniguchi

@ Microwave heating characteristic of multilayered structures
in a single mode cavity. [ Journal of Microwave Power and
Electromagnetic Energy, 43 (1), (2009), 33-38 | Ziping Cao,
Zhanjie Wang, Noboru Yoshikawa and Shoji Taniguchi

@ Microwave Heating of Metals and Its Application to Various
Fields. [ 6th International Conference on Electromagnetic
Processing of Materials, EPM2009, 2009, Dresden, Germany,
(2009), 353-356 | N.Yoshikawa, Z.Cao, K.Mashiko, S.Taniguchi
@ Microwave Heating of Metals and Its Application to Various
Fields. [ Proc. of 6'th Int. Conf. on Electromagnetic Processing of
Materials (EPM2009), CD-ROM, (2009) | N.Yoshikawa, Z.Cao,
K.Mashiko and S.Taniguchi

@® MICROWAVE HETAING OF METALS -- RECENT
EXPERIMENTAL STUDIES IN OUR GROUP -. [ Proc. of 12'th Int.
Conf. on Microwave and High Freq. Heating (AMPERE2009), CD-
ROM, (2009) | N.Yoshikawa, Z.Cao, K.Mashiko and S.Taniguchi

@ Microwave-induced heating of a single glassy phase and
a two-phase material consisting of a glass and Fe powder.
[ Philosophical Magazine Letters, 89 (2), (2009), 86-94 ]
D.V.Louzguine-Luzgin, G.Q.Xie, S.Li, A.Inoue, N.Yoshikawa
and M.Sato

@ Microwave-induced sintering of NiNbTiPt metallic glass
blended with Snpowders using a single mode applicator. [
The 13th International Conference on Rapidly Quenched and
Metastable Materials, 144 (12949), (2009), 1-4 1 G.Q.Xie, S.Li,
D.V.Louzguine-Luzgin, Z.Cao, N.Yoshikawa, M.Sato and A.Inoue
@Microwave Processing for Environmental technology in Iron and
Steel Industry. [ Proc. of Int. Symp. on Microwave Appl. Mater.
Proces. and Metall. Eng.(MAMM2009), (2009), 1-6 | N.Yoshikawa,
Y.Chen, E.Ishizuka, Y.Sasaki, K.Mashiko and S.Taniguchi

@ Model Experiment on Inclusion Removal by Bubble Flotation
Accompanied by Particle Coagulation in Turbulent Flow. [ ISIJ
International, 49 (7), (2009), 965-974 ] Hirotada Arai, Katsutoshi
Matsumoto, Shin-ichi Shimasaki, Shoji Taniguchi

@ Numerical Simulation of Temperature Distribution in Multi-
Phase Materials as a Result of Selective Heating by Microwave
Energy. [ Journal of Microwave Power and Electromagnetic Energy,
43 (1), (2009), 27-33 | Noboru Yoshikawa, Yoshio Tokuyama

@ Prospect for EPM Application to Environmental Technology.
[ 6th International Conference on Electromagnetic Processing
of Materials, EPM2009, 2009, Dresden, Germany, (2009), 3-8 ]

S.Taniguchi, S.Shimasaki, J.S.Park, K.Ueno, V.Bojarevics

@ Penetration of microwave radiation into and through metallic
powders. [ Solid State Phenomena, 152-153, (2009), 361-364 |
A.P.Anzulevich, V.D.Buchelnikov, I.V.Bychkov, D.V.Lousguine-
Luzgin, N.Yoshikawa, M.Sato and A.Inoue
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@ Automated pre-treatment technique for the determination of
bisphenol A and 17beta-estradiol in river water by multi-valve
column switching LC/MS. [ BUNSEKI KAGAKU, 58 (4), (2009),
295-299 1 T. Ogura, Y. Watabe, T. Fujita, T. Kubo, K. Hosoya,
and K. Kaya,

@ Effective recognition on the surface of a polymer prepared by
molecular imprinting using ionic complex. [ Macromolecules, 42 (8),
(2009), 2911-2915 | T. Kubo, K. Kaya. K. Hosoya, Y. Tominaga,
@Importance of surface properties of affinity resin for capturing
a target protein, Cyclooxygenase-1. [ Bioorganic & Medicinal
Chemistry, 17 (4), (2009), 1587-1599 | T. Mori, T. Kubo, K.
Kaya, and K. Hosoya,

@Novel separation medium spongy monolith for high throughput
analyses. [ Journal of Chromatography A, 1216, (2009),
7402-7408 | F. Watanabe, T. Kubo, K. Kaya, K. Hosoya

@ Novel Polymer Monolithic Column for Hydrophilic
Compounds. [ Chromatographia, 70, (2009), 527-532 ] T. Kubo, F.
Watanabe, N. Kimura, K. Kaya, K. Hosoya

@ Polymer-based monolithic columns in capillary formant
tailored by using controlled in situ polymerization (Review). [
J. Separation Sci., 32, (2009), 341-358 | H. Aoki, N. Tanaka, T.
Kubo, and K. Hosoya,

@ Properties of a Non-Aromatic Epoxy Polymer-Based
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Monolithic Capillary Column for z-HPLC. [ Chromatographia,
70, (2009), 699-704 ] K. Hosoya, T. Mori, M. Sakamoto, T.
Kubo, K. Kaya

@ Quantitative evaluations of surface-concentrated amino groups
on monolithic type solid supports prepared by co-polymerization
method. [ Colloid and Polym. Sci., 287 (5), (2009), 513-523 ] T.
Mori, T. Kubo, K. Kaya, and K. Hosoya

@ Sclective concentration of water-soluble natural toxins using
polymer based materials. [ 6th International Workshop on
WATER DYNAMICS, (2009) | T. Kubo, K. Hosoya
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@ Carboxylation of indoles and pyrroles with CO; in the
presence of dialkylaluminum halides. [ Tetrahedron Letters, 50
(31), (2009), 4512-4514 ] Koji Nemoto, Satoru Onozawa, Naoki
Egusa, Naoya Morohashi, Tetsutaro Hattori

@ Crystallization-based optical resolution of 1,1'-binaphthalene-
2,2'-dicarboxylic acid via l-phenylethylamides: control by
the molecular structure and dielectric property of solvent. [
Tetrahedron Letters, 50 (17), (2009), 1998-2002 ] Yuki Kato,
Yuichi Kitamoto, Naoya Morohashi, Yosuke Kuruma, Shuichi
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@ A material flow analysis of phosphorus in Japan: The iron
and steel industry as a major phosphorus source. [ Journal of
Industrial Ecology, 13 (5), (2009), 687-705 ] K. Matsubae-
Yokoyama, H. Kubo, K. Nakajima and T. Nagasaka

@ Analyzing polyvinyl chloride in Japan with The waste input-
output material flow analysis model. [ Journal of Industrial
Ecology, 13 (5), (2009), 706-717 ] S. Nakamura, K. Nakajima, Y.
Yoshizawa, K. Matsubae-Yokoyama and T. Nagasaka
@Evaluation Method of Recyclability of Metal Resources based on
Thermodynamic Analysis. [ Materials Transactions, 50 (3), (2009),
453-460 ] K. Nakajima, O. Takeda, T. Miki and T. Nagasaka

@ Exergetic Life Cycle Assessment of New Waste Aluminium
Treatment System with Co-production of Pressurized Hydrogen
and Aluminium Hydroxide. [ International Journal of Hydrogen
Energy, 34, (2009), 153-161 | T. Hiraki, T. Akiyama

@ First high-resolution 11B nuclear magnetic resonance (NMR)
spectra of coal fly ash by satellite-transition magic angle spinning
(STMAS) NMR. [ Energy & Fuels, 23 (3), (2009), 1778-1780 ] T.
Takahashi, S. Kashiwakura, K. Kanehashi and T. Nagasaka

@ Removal of Boron from Coal Fly Ash by HCl Washing. [ Fuel,
88 (7), (2009), 1245-1250 ] S. Kashiwakura, H. Kubo, Y. Kumagai,
H. Kubo, K. Matsubae-Yokoyama, K. Nakajima and T. Nagasaka
@ Substance Flow Analysis of Phosphorus and Manganese
Correlated with Korean Steel Industry. [ Resources, Conservation
and Recycling, 53 (9), (2009), 479-489 ] Y.-S. Jeong, H. Kubo, K.
Matsubae-Yokoyama, J.-J. Pak and T. Nagasaka

@Synthesis of Zeolite-X from Waste Metals. [ ISIJ International,
49 (10), (2009), 1644-1648 1 T.Hiraki, A.Nosaka, N.Okinaka,
T.Akiyama

@ Thermodynamic evaluation of Cu-Cu3P system based on newly
determined Gibbs energy of formation of CusP. [ CALPHAD: Computer
Coupling of Phase Diagrams and Thermochemistry, 33 (3), (2009),
557-560 ] T.Noda, Y. Suzuki, S. Itoh, M. Hino and T. Nagasaka
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@ Calcium Phosphate Porous Materials with Unique
Microstructures. [ Key Engineering Materials, 396-398, (2009),
645-648 | Koji Ioku, Masanobu Kamitakahara, Noriaki
Watanabe, Osamu Kawaguchi, Setsuaki Murakami, Tohru Ikeda

@Characterization of Hydroxyapatite Synthesized by Hydrothermal
Treatment of Octacalcium Phosphate. [ Archives of BioCeramics
Research, 9, (2009), 67-70 ] Natsuko Ito, Masanobu Kamitakahara,
Setsuaki Murakami, Noriaki Watanabe and Koji Ioku

@ Effect of Ethanol Addition on Hydrothermal Synthesis of
Hydroxyapatite. [ Archives of BioCeramics Research, 9, (2009),
71-74 1 Tomoyo Goto, Masanobu Kamitakahara, Koichi Kikuta,
Chikara Ohtsuki

@ Effect of preparation conditions on the properties of bioactive
glasses for testing SBF. [ J. Mater. Sci.: Mater. Med., 20, (2009),
2419-2426 ] Masanobu Kamitakahara, Tasuku Yagi, Chikara Ohtsuki
@ Evaluation of Octacalcium Phosphate for Application to
Drug Carrier. [ Bioceramics 22, (2009), 27-30 | N. Ito, M.
Kamitakahara, N. Watanabe and K. Ioku

@Evaluation of photocatalytic activity of anatase/hydroxyapatite
composite granules for environmental purification. [ Journal
of the Ceramic Society of Japan, 117 (1371), (2009), 1172-1174

] Masanobu Kamitakahara, Setsuaki Murakami, Noriaki
Watanabe, Shidong Ji, Harumitsu Nishikawa, Koji Ioku

@ Fabrication of titania/hydroxyapatite composite granules
for photo-catalyst. [ Materials Research Bulletin, 44 (4),
(2009), 768-774 1 Shidong Ji, Setsuaki Murakami, Masanobu
Kamitakahara, Koji Ioku

@ Formation of needle-like hydroxyapatite by hydrothermal
treatment of CaHPO42H,0 combined with 3-Ca3(POg);.[ Journal
of the Ceramic Society of Japan, 117 (1366), (2009), 759-764 ]
Tomoko Watanabe, Giichiro Kawachi, Masanobu Kamitakahara,
Koichi Kikuta, Chikara Ohtsuki

@ Hydrothermal synthesis of hydroxyapatite from octacalcium
phosphate: effect of hydrothermal temperature. [ J. Ceram. Soc.
Japan, 117 (1363), (2009), 385-387 | Masanobu Kamitakahara,
Natsuko Ito, Setsuaki Murakami, Noriaki Watanabe, Koji Ioku
@ Hydrothermal Synthesis of Hydroxyapatite/Titania Granules
Using Water-soluble Titanium Complex. [ Archives of BioCeramics
Research, 9, (2009), 187-190 ] Masanobu Kamitakahara, Osamu
Kawaguchi, Noriaki Watanabe and Koji Ioku

@Mechanical properties of porous hydroxyapatite ceramics composed
of rod-shaped particles with controlled aspect ratio. [ Archives of
BioCeramics Research, 9, (2009), 263-266 ] S. Murakami, K. Kato, Y.
Enari, M. Kamitakahara, N. Watanabe, K. Ioku

@ Nearly Superparamagnetic Magnetite Particles as Potential
Thermal Seeds for Magnetic Hyperthermia. [ Archives of
BioCeramics Research, 9, (2009), 7-12 ] Teppei Kikuchi,
Ryo Kasuya, Hiroaki Mamiya, Koji Ioku, Shota Endo, Akira
Nakamura, Toshiyuki Takai, Balachandran Jeyadevan

@ Osteoconductivity of hydrothermally synthesized beta-
tricalcium phosphate composed of rod-shaped particles under
mechanical unloading. [ Key Engineering Materials, 396-398,
(2009), 253-256 | Yoshinori Gonda, Koji Ioku, Takatoshi Okuda,
Yasuaki Shibata, Masanobu Kamitakahara, Giichiro Kawachi,
Tkuho Yonezawa, Hisashi Kurosawa, Tohru Ikeda

@ Preparation and characterization of periodic porous frame
of hydroxyapatite. [ J. Ceram. Soc. Japan, 117 (1364), (2009),
521-524 ] Liyun Zhou, Deping Wang, Wenhai Huang, Aihua
Yao, Masanobu Kamitakahara, Koji loku

@ Preparation of Colloidal Apatite Particles under Body Fluid
Conditions. [ Archives of BioCeramics Research, 9, (2009),
223-226 ] Mineo Hashizume, Yuka Nagasawa, Shin Kawashima,
Tomohiko Suzuki, Masanobu Kamitakahara

@ Preparation of Globular Hydroxyapatite Composed of Plate-
like Particles. [ Processing and Fabrication of Advanced
Materials XVIII, 3, (2009), 1385-1392 ] K. Sasaki, M.
Kamitakahara, N. Watanabe, K. Ioku

@Preparation of Hydroxyapatite Spheres Composed of Plate-like

Particles by Hydrothermal Treatment of Supersaturated Calcium
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Phosphate Solution. [ Bioceramics 22, (2009), 39-42 | K. Sasaki,
M. Kamitakahara, N. Watanabe, K. Toku

@Process of Organic Modification of Octacalcium Phosphates. [
Archives of BioCeramics Research, 9, (2009), 371-374 ] Hidetaka
Kato, Taishi Yokoi, Masanobu Kamitakahara, Koichi Kikuta,
Chikara Ohtsuki

@ Protein adsorption on needle-shaped hydroxyapatite
prepared by hydrothermal treatment of mixture composed of
CaHPO42H,0 and 3-Caz(POy);.[ Journal of the Ceramic Society
of Japan, 117 (1367), (2009), 847-850 | Giichiro Kawachi,
Tomoko Watanabe, Shin-ichi Ogata, Masanobu Kamitakahara,
Chikara Ohtsuki

@ Stimulatory effect of hydrothermally synthesized
biodegradable hydroxyapatite granules on osteogenesis and
direct association with osteoclasts. [ Biomaterials, 30 (26),
(2009), 4390-4400 ] Y. Gonda, K. Ioku, Y. Shibata, T. Okuda,
G. Kawachi, M. Kamitakahara, H. Murayama, K. Hideshima, S.
Kamihira, I. Yonezawa, H. Kurosawa, T. Ikeda T

@Surface Characterization of Hydroxyapatite with Specific Crystal
Face Tailored by Hydrothermal Process. [ Bioceramics 22, (2009),
55-58 1 Y. Enari, M. Kamitakahara, N. Watanabe and K. Ioku
@Synthesis of bioactive HEMA-MPS-CaCl, hybrid gels : Effects
of catalysts in the sol-gel processing on mechanical properties
and in vitro hydroxyapatite formation in a simulated body fluid.
[ Journal of Biomaterials Applications, 23 (6), (2009), 519-532 |
Tomohiro Uchino, Chikara Ohtsuki, Masanobu Kamitakahara,
Toshiki Miyazaki, Satoshi Hayakawa, Akiyoshi Osaka

@ Synthesis of Hydroxyapatite-Poly(vinyl alcohol) Composite
through Hydrothermal Treatment of Dicalcium Phosphate
Dihydrate. [ Bioceramics 22, (2009), 595-598 | T. Goto, M.
Kamitakahara, G. Kawachi, K. Kikuta, C. Ohtsuki

@ Synthesis of Silicon-doped Tricalcium Phosphate through
Wet Chemical Process. [ Bioceramics 22, (2009), 31-34 ] M.
Kamitakahara, H. Kamura, N. Watanabe, K. Ioku and C. Ohtsuki
@ The resorption with bone replacement of calcium-deficient
hydroxyapatite with unique microstructure. [ Processing and
Fabrication of Advanced Materials XVIII, 3, (2009), 1113-1122 ]
Koji Ioku, Masanobu Kamitakahara, Tohru Ikeda
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@Bioactive ceramic-based materials with designed reactivity for
bone tissue regeneration. [ Journal of the Royal Society Interface,
6 (Issue SUPPL. 3), (2009), S349-S360, The Royal Society]
Chikara Ohtsuki, Masanobu Kamitakahara, Toshiki Miyazaki

@ Hydroxyapatite ceramics for medical application prepared by
hydrothermal method.[ Phosphorus Research Bulletin, 23, (2009),
25-30, HAER) »1b54%] Koji Ioku, Masanobu Kamitakahara
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@ Control of Deposits and Porous Properties of Hydrothermally
Solidified Materials Using Clays. [ J. Am.Ceram. Soc., 92 (12),
(2009), 31013104 1 H. Maeda, A. Furusato, E.H. Ishida

@ High-damping and high-rigidity composites of Al,TiOs-
MgTi,05 ceramics and acrylic resin. [ Journal of Materials
Science, 44, (2009), 93-101 ] T. Shimazu, H. Maeda, E. H.
Ishida, M. Miura, N. Isu, A. Ichikawa, K. Ota

@ Hydrothermal solidification of green tuff/tobermorite
composites. [ J. Ceramic soc. Japan, 117 (1371), (2009), 1221-1224
] M. Takagi, H. Maeda, E. H. Ishida

@Hydrothermal solidification of zeolite/tobermorite composites.
[ Journal of Ceramic Society of Japan, 117 (1362), (2009), 147-151
| Hirotaka Maeda, Takakuni Okada, Emile H. Ishida

@ Potential utilization of riverbed sediments by hydrothermal
solidification and its hardening mechanism. [ Journal of
Environmental Management, 90, (2009), 1744-1750 ] Z. Jing, F.
Jing, N. Yamasaki, H. Maeda, and E. H. Ishida

@Preparation of hydrothermally solidified mesoporous materials
from diatomaceous earth for moisture control application. [
International Journal of Applied Ceramic Technology, 6 (3),
(2009), 431-436 | H. Maeda, S. Kato and E. H. Ishida

@ Solidification mechanism of allophane by hydrothermal

reaction. [ Applied Clay Science, 44, (2009), 71-74 ] H. Maeda, Y.
Hashimoto and E. H. Ishida

@Water vapor adsorption and desorption of mesoporous materials
derived from metakaolinite by hydrothermal treatment. [ Ceramics
International, 35 (3), (2009), 987-990 ] H. Maeda and E. H. Ishida
@ Water vapor adsorption and desorption on materials
hydrothermally solodified from clay minerals. [ J. Am. Ceram.
Soc., 92 (9), (2009), 2125-2128 | H. Maeda, E. H. Ishida
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@ As-cast microstructure and their changes by heat treatment
in Mo-Si-B ternary alloys. [ Report of the 123rd Committee
on Heat-Resisting Materials and Alloys, Japan Society for the
Promotion of Science, 50 (2), (2009), 243-254 | Seong-Ho Ha,
Kyosuke Yoshimi and Kouichi Maruyama

@ Carbon Coating on Iron Substrate Produced by Plasma
Spraying Using Fullerene Granules. [ Journal of the Japan
Society for Heat Treatment, Special Issue for the Proceedings
of thel7th IFHTSE Congress, 49 (Special Issue Vol.1), (2009),
225-228 ] Kyosuke Yoshimi, Tatsuo Ohba, Kouichi Maruyama
@Cr Concentration Dependence of Overestimation of Long Term
Creep Life in Strength Enhanced High Cr Ferritic Steels. [ Creep
and Fracture in High Temperature Components -- Design and Life
Assessment Issues, (2009), 964-973 | K. Maruyama, H. Ghassemi
Armaki, R.P. Chen, K. Yoshimi, M. Yoshizawa, M. Igarashi
@Effects of eutectic compounds formed along grain boundaries
in thixomolded® alloy MggsZn,Y, on creep deformation. [
Materials Transaction, 50 (6), (2009), 1426-1432 ] A. Shibata, M.
Suzuki, and K. Maruyama

@ Effect of particle size of Mo solid solution on hardness
of MosSiBy/Mo-based alloys. [ Materials Research Society
Symposium Proceedings, 1128, (2009), 431-436 ] Kyosuke
Yoshimi, Yusuke Kondo and Kouichi Maruyama

@ Effect of precipitates on long-term creep deformation
properties of P92 and P122 type advanced ferritic steels for USC
power plants. [ Materials Science and Engineering A, 510-511 (C),
(2009), 162-168 ] M. Yoshizawa, M. Igarashi, K. Moriguchi, A.
Iseda, Hassan Ghassemi Armaki, and K. Maruyama

@Effects of samarium (Sm) additions on the microstructure and
mechanical properties of as-cast and hot-extruded Mg-5wt%Al-
3wt%Ca-based alloys. [ Journal of Alloys and Compounds, 473
(1-2), (2009), 446-452 ] Hyeon-Taek Son, Jae-Seol Lee, Dae-
Guen Kim, Kyosuke Yoshimi, Kouichi Maruyama

@ Effects of Stacking Faults on High Temperature Creep
Behavior in Mg-Y-Zn Based Alloys. [ Mater. Sci. Forum, (2009) ]
M. Suzuki and K. Maruyama

@ Heat Treatment Effect on Self-Assembling Process of

Supersaturated Thermal Vacancies in B2-Type Aluminides. [
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Journal of the Japan Society for Heat Treatment, Special Issue
for the Proceedings of thel7th IFHTSE Congress, 49 (Special
Issue Vol.1), (2009), 292-295 ] Masafumi Tsunekane, Kyosuke
Yoshimi, Kouichi Maruyama

@ Nanostructure controlling in Zr-based metallic glasses using
icosahedral local structure. [ Journal of Alloys and Compounds,
483 (1-2), (2009), 231-234 ] J. Saida, H. Kato, A.D. Setyawan, K.
Yoshimi and A. Inoue

@ Static recovery of tempered lath martensite microstructures
during long-term aging in 9-12% Cr heat resistant steels.
[Materials Letters, 63 (28), (2009), 2423-2425] H. Ghassemi
Armaki, R.P. Chen, K. Maruyama, M. Yoshizawa and M. Igarashi
@Strengthening of Lamellar TiAl Alloys by Precipitation Bands
of jo Particles. [ Materials Science and Engineering A, 510-511
(©), (2009), 14-19 ] Hanliang Zhu, D.Y. Seo, K. Maruyama

(453%]
@GR R MY — VOB EHHRR B 3EE. [157F4325875]
ANGRIG, ~FEFIE, Ve, A, B

RISV EHIEFEE

IRIZVIEHIEZ 2 5
(fX]

@ Biodistribution imaging of magnetic particles in mice: X-ray
scanning analytical microscopy and magnetic resonance imaging. [
Bio-Medical Materials and Engineering, 19 (2-3), (2009), 213-220
] S. Abe, I. Kida, M. Esaki, T. Akasaka, M. Uo, T. Hosono, Y.
Sato, B. Jeyadevan, Y. Kuboki, M. Morita, K. Tohji, F. Watari

@ Glycothermal synthesis and characterization of scheelite-type
NaEuW,0g nanophosphors. [ Journal of the Electrochemical
Society, 156 (9), (2009), J278-J282 ] Ryo Kasuya, Tetsuhiko Isobe

@ Heat diffusion characteristics of magnetite nanoparticles
dispersed hydro-gel in alternating magnetic field. [ Journal of
Magnetism and Magnetic Materials, 321, (2009), 3483-3487 | M.
Suto, H. Kosukegawa, K. Maruta, M. Ohta, K. Tohji, B. Jeyadevan
@ Heat Dissipation Mechanism for Magnetite Nanoparticle
in Magnetic Fluid Hyperthermia. [ Journal of the Magnetics
Society of Japan, 33 (4), (2009), 391-395 ] M. Suto, Y. Hirota, H.
Mamiya, R. Kasuya, A. Fujita, K. Tohji, B. Jeyadevan

@ Heat dissipation mechanism of magnetite nanoparticles
in magnetic fluid hyperthermia. [ Journal of Magnetism and
Magnetic Materials, 321 (10), (2009), 1493-1496 | M. Suto, Y.
Hirota, M. Mamiya, A. Fujita, R. Kasuya, K. Tohji, B. Jeyadevan

@ Synthesis and Characterization of Magnetic Iron Oxide

Nanoparticles Suitable for Hyperthermia. [ Thermal Medicine,

Coexistence Activity Report 2009

25 (2), (2009), 43-52' 1 B. Jeyadevan, T. Atsumi, M. Suto, R.
Kasuya, Y. Sato, K. Tohji

@ Synthesis of magnetite nanoaparticles for AC magnetic
heating. [ Journal of Magnetism and Magnetic Materials, 321,
(2009), 3019-3023 | T. Hosono, H. Takahashi, A. Fujita, R. J.
Joseyphus, K. Tohji, B. Jeyadevan

@ Preparation and characterization of lanthanum carbide
encapsulated carbon nanocapsule/lanthanum hexaboride
nanocomposites. [ Materials Letters, 63, (2009), 1307-1310 ] M.
Namura, I. Waki, Y. Sato, G. Yamamoto, A. Okubo, H. Kimura, N.
Osaka, K. Motomiya, T. Hashida, B. Jeyadevan, K. Tohji
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@ Dechlorination of TCE in Anaerobic Bacteria Culture with
Sulfate Rich Condition. [ Proceedings of 3rd International
Contaminated Site Remediation Conference, (2009), 260-261 ]
Kotaro Ise, Koichi Suto, and Chihiro Inoue

@Microbial diversity of deep-sea sediment cultured under Fe(II)
rich condition. [ Abstract book of 11th stmposium on aquatic
microbial ecology, (2009), 71-71 | Yui Takahashi, koichi Suto,
Chihiro Inoue, and Takashi Ooka

@ Preferential Biodgradation of Equivalent Carbon Number-based
Aromatic Hydrocarbon Fractions in Mineral Oil. [ Proceedings of
3rd International Contaminated Site Remediation Conference, (2009),
254-255 ] Hernando P. Bacosa, Koichi Suto, and Chihiro Inoue

@ Studies on thermophilic bioleaching of chalcopyrite toward
heap application. [ Advanced Materials Research, 71-73, (2009),
357-360 ] Javier Vilcaez, Koichi Suto and Chihiro Inoue

@ Trichloroethylene Transformation in Aerobic Pyrite
Suspension: Pathways and Kinetic Modeling. [ Environmental
Science & Technology, 43 (17), (2009), 6744-6749 ] Pham Thi
Hoa, Koichi Suto, Chihiro Inoue
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@Factors Accelerating Dioxin Emission from Iron Ore Sintering
Machines. [ISIJ International, 49 (5) , (2009), 729-734] Masanori
NAKANO, Kazuyuki MORII and Takehiko SATO

@ Type IV damage mechanism due to the microstructure
weakening for HAZ of multilayered joint of the W containing
9%Cr ferritic creep resistant steel. [Proceedings of Creep and
Fracture in High Temperature Components — Design and Life
Assessment, 2nd ECCC international Conference, (2009), 995-995]
Yasushi Hasegawa, Masaaki Sugiyama and Kazuto Kawakami.

@ Type IV damage mechanism due to the microstructure
weakening for HAZ of multilayered joint of the W containing
9%Cr ferritic creep resistant steel. [Internet Journal of Operation
Maintenance and Materials Issues, 6 (2), (2009)] Yasushi

Hasegawa, Masaaki Sugiyama and Kazuto Kawakami.
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@ Characterization of Tropospheric Emission Spectrometer (TES)
CO; for carbon cycle science. [Atmos. Chem. Phys. Discuss., 9,
(2009), 27401-27464] Kulawik, S. S., Jones, D. B. A., Nassar, R.,
Irion, F. W., Worden, J. R., Bowman, K. W., Machida, T., Matsueda,
H., Sawa, Y., Biraud, S. C., Fischer, M., and Jacobson, A. R.

@ Column-averaged volume mixing ratio of CO, measured with
ground-based Fourier transform spectrometer at Tsukuba. [J.
Geophys. Res., 114 (18), (2009), D18303] Ohyama, H., I. Morino,
T. Nagahama, T. Machida, H. Suto, H. Oguma, Y. Sawa, H.
Matsueda, N. Sugimoto, H. Nakane, and K. Nakagawa.

@ Evaluation of ClaMS, KASIMA and ECHAMS5/MESSyl
simulations in the lower stratosphere using observations of Odin/
SMR and ILAS/ILAS-II. [Atmos.Chem. Phys., 9, (2009), 5759-5783]
Khosrawi, F., R. Miiller, M. H. Proffitt, R. Ruhnke, O. Kirner, P.
Jockel, J. —=U. Groof, J. Urban, D. Murtagh, and H. Nakajima.
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@First year of upper tropospheric integrated content of CO; from
TASI hyperspectral infrared observations. [Atmos. Chem. Phys.,
9, (2009), 4797-4810] Crevoisier, C., Chédin, A., Matsueda, H.,
Machida, T., Armante, R., and Scott, N. A.

@ Formation mechanisms of latitudinal CO, gradients in the
upper troposphere over the subtropics and tropics. [J. Geophys.
Res., 114 (3), (2009), D03306] Miyazaki, K., T. Machida, P. K.
Patra, T. Iwasaki, Y. Sawa, H. Matsueda, and T. Nakazawa.

@ Longitudinal dependent ozone increase in the Antarctic polar
vortex revealed by balloon and satellite observations. [J. Atmos.
Sci., 66, (2009), 1807-1820] Sato, K., Y. Tomikawa, G. Hashida,
T. Yamanouchi, H. Nakajima, and T. Sugita.

@Theoretical and experimental evaluation of the isotope effect of
NDIR analyzer on atmospheric CO, measurement. [J. Geophys.
Res., 114 (13), (2009), D13302] Tohjima Y., K. Katsumata, 1.
Morino, H. Mukai, T. Machida, I. Akama, T. Amari, U. Tsunogai.
@ Validation of water vapour profiles (version 13) retrieved by the
IMK/IAA scientific retrieval processor based on full resolution
spectra measured by MIPAS on board Envisat. [Atmos. Meas.
Tech., 2, (2009), 379-399] Milz, M., T. v. Clarmann, P. Bernath,
C. Boone, S. Chauhan, B. Deuber, D. G. Feist, B. Funke, N.
Glatthor, U. Grabowski, A. Griesfeller, A. Haefele, M. Hopfner,
N. Kéampfer, S. Kellmann, A. Linden, S. Miiller, H. Nakajima, H.
Oclhaf, E. Remsberg, S. Rohs, J. M. Russell 111, C. Schiller, G. P.
Stiller, T. Sugita, T. Tanaka, H. Vomel, K. Walker, G. Wetzel, T.
Yokota, V. Yushkov, and G. Zhang.
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@ Bacterial and Archaeal 16S rRNA Genes in Late Pleistocene
to Holocene Muddy Sediments from the Kanto Plain of Japan.
[GEOMICROBIOLOGY JOURNAL, 26, (2009), 104-118] M.
Takeuchi, T. Komai. K. Kimura, and Y. Kamagata.

@ Characterization of sand sediment by pore size distribution
and permeability using proton nuclear magnetic resonance
measurement. [JOURNAL OF GEOPHYSICAL RESEARCH,
113, (2009), H. Minagawa, Y. Sakamoto, T. Komai, H. Narita.

@ Chemistry of fly ash and cyclone ash leachate from waste
materials and effects of ash leachates on bacterial growth,
nitrogen transformation activity and metal accumulation.
[JOURNAL OF HAZARDOUS MATERIALS, 165(1-3), (2009),
967-973] M. Takeuchi, H. Kawahata, T. Komai and Y. Ono.
@ELffects of the maturity of wood waste compost on the structural
features of humic acids. [BIORESOURCE TECHNOLOGY, 100
(2), (2009), 791-797] M. Fukushima, K. Otsuka, T. Komai, Y.
Aramaki, and S. Horiya.

@ Numerical Study on Dissociation of Methane Hydrate and
Gas Production Behavior in Laboratory-Scale Experiments for
Depressurization: Part 3 - Numerical Study on Estimation of Permeability
in Methane Hydrate Reservoir. [INTERNATIONAL JOURNAL
OF OFFSHORE AND POLAR ENGINEERING, 19 (2), (2009)] Y.
Sakamoto, T. Komai, M. Shimogawara, T. Komai, T. Yamaguchi.

@ Studies of structural alterations of humic acids from
conifer bark residue during composting by pyrolysis-gas
chromatography/mass spectrometry using tetramethylammonium
hydroxide (TMAH-py-GC/MS). [JOURNAL OF ANALYTICAL
AND APPLIED PYROLYSIS, 86, 200-206] M. Fukushima, M.
Yamamoto and T. Komai.
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@ Automated pre-treatment technique for the determination
of bisphenol A and 17-beta-estradiol in river water by multi-
valve column switching LC/MS. [Bunseki Kagaku, 58, (2009),
293-299] Ogura, T., Watabe, Y., Fujita, T., Kubo, T., Hosoya, K.,
and Kaya, K.

@ELffective recognition on the surface of a polymer prepared by
molecular imprinting using ionic complex. [Macromolecules, 42,
(2009), 2911-2915] Tominaga, Y., Kubo, T., Kaya, K. and Hosoya,
K

@Extraction of cyanostatins and their analysis with microcystins
and anabaenopeptin-A, in a 21-year archive of cyanobacterial
bloom samples. [Algological Studies, 130, (2009), 53-68] Codd,
G.A., Morrison, L.F., Nath, M., Sano, T. and Kaya, K

@ Investigation of perfluorooctane sulfonate (PFOS) and
perfluorooctanoic acid (PFOA) in freshwater and seawater in
Thailand. [J. Environ. Chem., 19, (2009), 479-485] Takagi,H,
Nagano, K. Sano, T., and Kaya, K

@Novel polymer monolithic column for hydrophilic compounds.
[Chromatographia, 70, (2009), 527-532] Kubo, T., Watanabe, F.,
Kimura, N., Kaya, K. and Hosoya, K
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