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Prefatory note

This activity report of the Graduate School of Environmental Studies is our 11th issue since its launch in March 2004.
Looking back over the last ten years, I can see the drastic changes which have occurred in the nature of our report. In the
first issue, we placed a picture of a glowing sunrise on the front cover to represent our new direction into the field of
environmental science, and to express our desire to disseminate the outcome of our research. In addition, we also asked each
research group to not just introduce their research laboratory but also report on their specific research activities for each
year. For this reason we had to be careful to ensure that each issue includes new information and avoid repeating the same
photos and information from previous years! Of course we fully understood that it is not always easy for laboratories to create
new content every year, but everyone now accepts the importance of disseminating the results of our latest activities to as
wide an audience as possible.

Our Public Relations Office and Research Planning Office have worked together in editing in order to make this publication
as attractive as possible, and we hope that many recipients will honour us by placing it on their display shelves. To this end,
we have tried to make our annual report a higher quality publication. Mr. Yukihiko Takahashi, the president of Tokyo
Creative Corp. has looked after everything from the start to final printing, and is responsible for the basic style of this book.
At present, in response to the increasing internationalization of our research, our annual report has shifted to a bilingual
edition but we still employ the same style of editing as the one we introduced 10 years ago.

We will continue to communicate our Graduate School's annual achievements through this activity report, and look
forward to your future interest and support.

\£] 5‘&71:’\?
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Dean, Graduate School of Environmental Studies, Tohoku University
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EHIRIE - IRIGHIES SRR
PREIRIVF—IRATLESE Distributed Energy System

Urban Environment and Environmental Geography

BRESEIRNF—DATLRBRICENTT

R JIIHA Eth

Professor

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

HEHR

I\ =E3
Associate Professor
Keiji Yashiro

use in energy related techniques.

Since April 2013, our laboratory has been renamed to “Distributed Energy System,” where our target is mainly
to develop environmentally friendly energy-conversion systems. Special interest is put on high temperature
electrochemical devices such as solid oxide fuel cells (SOFCs) or solid oxide water electrolysis which are the useful
techniques for high efficiency energy conversion and energy storage between chemical- and electric energy.
Researches on mechanical reliability of SOFC have been performed through collaboration with other research
groups inside and outside the university as a part of national project conducted by NEDO. Research project of JST,
CREST, PRESTO has also been conducted since FYZ2011 on engineering of high temperature electrodes based on
in-situ observation. We are also exploring the research into finding new materials or new phenomena, for future

MR OBIE
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Urban Environment and Environmental Geography

#HMRIE - RIGHIER SRR
RISHES 25 (B / ABIRIEIES) Physical and Human Environmental Geography

HIBFHRE DS AE
—RIZBROEIAZBRIET

Geographical Analyses on Human-Environmental Relations

e IREH AR
Professor

Kiyotaka Sakaida

HEHR Bh#

+tH T BIR R¥
Associate Professor Assistant Professor
Gen Ueda Ryohei Sekine

Professor Sakaida (Physical-Environmental Geography) resumed a series of meteorological research activities,
partly as international academic cooperation, on desertification in Inner Mongolia Autonomous Region of China. He
was awarded the title of visiting professor of the Inner Mongolia Normal University, and gave a lecture on
desertification (Fig.l). He also continued investigation of Yamase season, and presented the results in IGC-Kyoto
Congress. He also started a new cooperative project of urban torrential rainfall with Professor Takahashi, and
carried out observation of rainfall using a disdrometer (Fig.2). The ongoing research by Associate Professor Ueda
(Human-Environmental Geography) on peasant livelihood security, natural resource management, and the regional
system of place network in Northeastern Tanzania was extended to the GIS analysis examining the potentiality of
different approaches, including local lacunarity analysis of agricultural landscapes, and to his fieldwork in the Lake
Victoria region of Western Kenya on the agro-silvo-fishery system and socio-economic and environmental
transformation. He also continued a critical investigation on environmental security in water-scarce rural areas
around the shore of the Lake Victoria with special reference to conflicts and cooperation of borehole use and
management. Assistant Professor Sekine (Human-Environmental Geography) carried out fieldwork on the
transformation of farming and cattle breeding activities in settlements in Inner Mongolia in August 2013. He looked
into management and problems of the farmer cooperatives in Xilinguole League and Hohhot City by a series of field
interviews and surveys. He also carried out a fieldwork and administered questionnaire surveys concerning the
consumer consciousness on financial damages caused by harmful rumors related to agricultural products in Iwaki
City, Fukushima Prefecture (Research project, International Research Institute of Disaster Science, Tohoku
University), in January, 2013.

YIEHNEBMLTWBEZEEZBEOSNIC LI, ZDRRE
2013F8RICREMCHME S N/ IGC-RC (EFEMIEFS
REREFE) CRRL . SEMROPEETH 3SBEAN

1. BARIRIZFE S FOREIS.

LITOM%EEE - HEERBICRESR L /oo
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2013 F9AICIISAMEREN B EEME CHRIMBE 2 XK T
BEEDHIC FMBERFTOARGRBARFZ TEREIIRE L
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EHETI LR £

Fig. 1: Lecture on the desertification of Inner Mongolia.
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(BHAF) OO TREEN 2 Xk L. BRBURIROSR
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ME® bE—b7A47>RKIZET MR
E— 71452 R BERERBRICRIITHEZIERT
BEMICKRIIL 7= ZDIER. 1990 FLIE. 1hA - BEBED
kB TER (BR) »EEE V). WRMEFRKDOFEE L mEE
B3I &N HBA L.
ZDHER%20135F9A
ICAAMEFEMEAS
(18B) THE L/, &4
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WAL, T X RE X -
22— & D ERRER
EBAtA L 1= (Fig2),

Fig. 2: Observation of rainfall using the
disdrometer.

2. \RRIEIZSFSEFO LRI,
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OIM2 > ZT7IAREBORIHEEICETERr—Jb-
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(AfricaGIS 2013 Conference and the GSDI 14 World
Conference. 2013FE 11 H6H. 77 1 XA T7X/IN) ZD
BERESEARETCHVWO N TEHBIBEICL KR
EHBL. BREREL . Q727 - T4 F)T7#H
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ICRN-AKTEOEE 2T 2 & &HIC. AKMFAIC
BT 2EEWMY 2170, Zh P HFOHIEMN - IRIBAIEH
WCISUCTEREDZZEEBELONIZ L, T/ ZhPHFED
FIREERBICHE T A4DBRADEEICEAEL T3 HEE
MEREE A, AKKRRIOAFEZBKT 3 -0 (ZF 5175
VRATL VI ab—Y a3 AT EDEYMICD
WTHR L7, @F -, INEMERSIC S VT, B
BB F. 2 L TINITRHFMICA S5 h 3 8%E & HFHRE
EXOBEGR. EENE R RS S HHOEEZEEICD
WT, MR ZEEER L 2o @Z LT, [T Z7EEMIE
(C & 1T B R T STl & R IEF0 2 FI AR
B & DFERE| (B B A% ESRFER - KBEH®E) OUE
EDE#HE LT, REXEFNET7 7O0-FORZEFE
. B2 ERRFAICOWT, BEXI O £ 1T- 7=

Fig. 4: Distribution of water-user Fig. 3: Water use at Nyabomo Borehole,
households, Nyabomo, Suba, Kenya. Suba, Kenya.

FEARGEBXICE TR - HEROERICETS
METIE.2013F8AICT 1 —ILRT—TZEBL 7=
OEFEMIE T H 2 BB CRAT 2 REREESFHOD
BRERRLEZOROEB ZEEMIBARICK > THREL
foo QEREMILT & 2MFMEEHR/IIE S LU LEISFAE
BT PRREXEMFHSSIUVERE - AmBELEDRIL
RRICDOWTHREST 372012, 2014FE3AICFET B1E
B s S URRHFEREICH T IFEMIBEEERT 5
O DEFRFEREERL 2, (BB B)  AFKE
BARKICH T3 e EEEHRORR CRENDZEICH
T 5 HIEFH . MENERE) (Fig. 5)o

RUAXFZXEMZEEMERBETOY =7 MRE (3
BMME) [REFHICLZREORFHRE CERBRICET
BIREMREIMAEAREL LT WhEmmRERRET
HEEERICETS7 77— MREEERL /- (Fig. 6)

Fig. 5: ARHBEABRXICH IS b EOIVEAENDESR (1998 ~ 2010)
Fig. 5: Transformation of the com production in Inner Mongolia Autonomous Region (1998 ~ 2010)

Fig. 6: MEHEME AT 2BBDODAFE (WHhERRICHTE 77— MAED 5)
Fig. 6: Acquisition of the information about the radioactive material (from the
questionnaires for the lwaki citizen)
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#HTHIRIRE - [RIGHIE SR RE

Urban Environment and Environmental Geography

Erh - MHIRIS AT LESEF  Urban and Regional Environmental Systems

KEBRERRICET HME

Researches on Water resources and environments

HER IR KW

Associate Professor
Daisuke Komori

g (BHEE) R (BHHE)

=R B8 F IR
Professor Professor
So Kazama Yu-You Li

Climate change impact is a threatening factor for human security and it endangers large numbers of people
both in developed and developing countries. Among a variety of impacts, water related fields are seriously affected
as they flow into various sectors such agriculture, industry and disaster management. Besides, an expanding
population and a rapidly growing economy especially in Asia and Africa are hindering sustainability on the globe.
Our studies and challenges have been focused on the following subjects: (1) long-term heat, vapor and carbon
dioxide fluxes observation for impact assessment on the interaction between land and atmosphere under the
climate change and the land use change; (2) risk evaluation of slope failure according to climate change; and (3)
comprehensive flood management plan in the Chao Phraya River Basin. These researches are supported by a
program implemented jointly by Japan International Cooperation Agency (JICA) and Japan Science and
Technology Agency (JST) that promotes international joint scientific research to address global issues.
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Photo.1 Constructing the tower flux observation system in Thailand (JST News, 2012)

Fig.1 Schematic illustration of error classification. Each &, & and 9;
represents random, systematic, and illegitimate error, respectively.
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Fig.2 Probability distribution map on landslide (Return period: 5yrs, Data:
MIROCS5; 2021-2040)
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Fig.3 Developed flood monitoring system
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and socioeconomic problems.

The major objective of the current research activities is to show an economic analysis of sustainable
development in a new era, in that it deals with sustainable development i) for non-steady-state and imperfect
economies; i) under stress from catastrophic exogenous shocks; and iii) from the interconnected relations of
international, domestic, and regional perspectives. This is in sharp contrast to the previous literature concerned
about sustainability of developing economies with increasing population rampant with environmental, resource,
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Managi, S. (Eds.) 2013. “Handbook of Environmental
Economics in Asia.” Routledge, New York, USA. Akao,
K., S. Managi. 2013. “A Tradable Permit System in an
Intertemporal Economy”, Environmental and Resource
Economics 55 (3): 309-336.

Managi, S., Hibiki, A., and Shimane, T. 2013. “Efficiency
or Technology Adoption: A Case Study in Waste-
Treatment Technology”, Resource and Energy
Economics (forthcoming)
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International and Regional Environment

BIEEiiA /N—3 98  Environmental technology and innovation
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Research on lifestyle innovation using backcast method
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future Award.

Our department has started in April 2010 and pasted 3 years. We studies the environmental issues in innovation
process under environmental restriction, methodology of lifestyle design, research on the structure of sustainable
life style, methodology of environmental problem solution, and application researches based on statistics and case
studies in innovation. The lifestyle design project in Toyooka city, Hyogo prefecture has started. The methodology
of lifestyle design using 90 year-olds interviewing won the Good Design Award 2013, Best 100, and Design for the
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Understanding and Utilization of materials and systems in Geosphere

Noriyoshi Tsuchiya

We focus on physical and chemical properties of geomaterials (rocks/soils/geofluids), water-rock (soil)
interaction, mass-transport in surface and crustal environments. For seeking the frontier of geothermal energy, we
started to research on the deeper part of the geothermal area, “beyond brittle” region (T >~350T). For this
purpose, we carried out various experiments on thermoluminescence of minerals from the geothermal area, on
hydrothermally derived fracturing, spectroscopic studies on geofluids in supercritical states, and silica-water
interaction. We investigated transport and deposition of rare metals and heavy metals in the rivers around the
volcanic and mining area in the Tohoku district. We also carried out the geochemical characterization of the
historical Tsunami sediments (Jogan earthquake) for determining the Tsunami immersion area.
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« Water-Rock interaction, Avignon, French (6/10-14)
+ The 6th International Symposium on In-Situ Rock Stress, Sendai

Fig.1 Concept of Beyond Brittle Project.

(8/20-22)

- Gold Schmidt Conference, Florence, ltaly (8/25-30)
+ Geothermal Resources Council 2013 Annual Meeting, Las

Vegas, USA (9/29-10/2)

- 2nd G-EVER International Symposium and the 1st IUGS & SCJ

International Workshop on Natural Hazards, Sendai (10/19-20)

+ American Geophysics Union, San Francisco, USA (12/9-13)
+ The 11th Water Dynamics, Sendai (3/12-16)
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Fig.3 Dive of Shinkai 6500 into Tonga Trench for geological
survey on the sea floor (6450 m depth).

Fig.2 Visible-type autoclave for observation
of Hydrothermally derived fracturing by
decompression at high temperature.

Fig.4 Results of two-
phase flow simulation
in fracture. Relative
permeability (left) and
saturation ratio of non-
wetting fluid (right).

Fig.5 Sampling of the
historical Tsunami
deposits by using
geoslicer.

Fig.6 Geochemical
signature of the Jogan
tsunami sediments.
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Implementation of measurement technologies to society
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The main part of the activities was the contribution to the observational studies to mitigate seismic risks in gold
mines at South Africa which was conducted as an aspect of the SATREPS (Science and Technology Research
Partnership for Sustainable Development JST-JICA), where our technique was applied to the AE(Acoustic
Emission) events associated with the rock failures due to the excavation in deep mine. The results of geothermal
heat pump system were reported at 2013 Korea-Japan Joint Seminar on GSHP Technology. A signal processing
technique to detect similar acoustic emissions was reported at a conference, where a method using Phase Only
Cross correlation function was presented and the feasibility using the waveforms was demonstrated.
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Fig. 1 Source locations of induced Acoustic Emission events associated with the
stress perturbation due to excavation. (a) By conventional method and (b) by our
method. The damage zones formed by shear type fractures are identified. In this
study, it has found that damage zone are not continuous in intact rock and gap in
source locations are identified.
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ET—RICERALZOBEMEERL 7

Fig.2 Simulated temperature change of layer with underground water flow. The
results are shown as a function of flow velocity. The temperature distribution is
not concentric because thermal is transferred by water flow.
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Fig.3 Example of AE events and their time varying spectra, and the Phase Only
Cross correlation function calculated using time varying spectra of two similar
waveforms.
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Variations of ozone and related trace species in the atmosphere

HER AHE T

Associate Professor
Isao Murata

beginning of this century.

Observation of stratospheric ozone profile by a new type of balloon-born instrument with small spectrometer
has been carried out at Taiki, Hokkaido on May 15% 2013 for the first time. We participated in the NDACC/IRWG
meeting held at Abashiri, Hokkaido on June 10 - 12, 2013 and presented our results of CH, and O, observation. HCI
vertical column observed with FTIR at Tsukuba is increasing from around 2007 although it had decreased in the

YRETIE. [FTO-NILERTREES] 2 X -7 —
RIC, #V ViR REBECPHEKERE L & HBREDRE
ZENCEADL B RKRFPDOHMER S DERBANAREEIT > TL
%, 2013F I3, FHRKXZA V>V o F & B - WEEL
DKFICHHZ 7 -V IEHEE SR (FTIR) 2 AU /-
HCI #3817 — 2 D&, NDACC/IRWG SE&N4 & %
To7

KFFJ I T ERWLEKER AV CSESTHE
Az, FEATZHRRAREIBFHEREREN. ERXE
E BRI EDEFEMETH B, BEALY INET
DT 4 IE =KD > THFH AN EEBEH LT
Bt H4—-2RARL TSV, EFEERILEBERBEIICTK
S[EERBDEME TIT o2 bDDRREED-HHIRT E
TICHEEE B > TV, 2013E58158ICE <4
BBICKIH L 7= (Fig. 1), Fig. 213 ZDEBITSZE 1, 20,
40 km TZHZhRB L ZX~XT ML TH B, 280-340

Fig. 1. Big balloon and new optical ozone sensor ready to launch in a foggy
morning.
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MM HEDF VLMD EEE EDHICEIELTVD
BRFDPDD B, SESHOENISRIBETHRT, WD
BERRAHBROPH>TVIY, SEOBRACEH TEEL
T—R%Ed I ENHELE,

DLIFICH TS FTIR IC K 28R, EIRBMZRT &
DHREMREE L TI1998F LN IT-oTWVB, ZOEBRITIE
TR EZDOREER DM, X2 —BIEZBRLED
BEMRIEHEAL T3, FTIR Z AUV =R OERA
7> TW3ERNHHRE Y )L — 7 NDACC/IRWG
(Network for the Detection of Atmospheric Composition
Change/Infrared Working Group) Tlt. BEHRAZEH 5
20ULEDMRITINV—THEE > THRAFEPTHDER
ST 2 BMMETORFEET > CLVB Y, SERKM
REOPEREEEHUR S ERIBMERRD X /N —HFk
A hEBEH>THMERHT6A10-128ICHE S h /= (Fig.
3)o Fio CORFHEAREF (CREERIAT(IC & 2 ELIRIBHZCFR

Fig. 2. Observed spectra at 1, 20, and 40 km altitude with the new optical ozone
sensor.

PEHBRXFAGWIKIRIEM R OFRE ¢ 2 80RO R
FHITV (Fig. 4). HELERRARE L L TEREELED
oo BBEAARETIHHLADDOLETDARZ XTI D
BIERDERET 23> BNFEO&#ELLE EICD
WTEL DIERHETT > 76

OE-S- 101 NP S @ SO T s b by B= B e =5 K
FoTWBABNLE—DTIV—THRERD LIED T =
HCI £ /=38 L T3 EDRRETH> TVWAEDT, Ha
HOIFDOEBED» 52013 F5 N £ THF L TRANTH
=& A, Fig BITIRT & DX 1E V) 2007 FEEEICH
VHSEIMCEL TWBAZ EFpD o7 HCLIEF V 2B

Fig. 3. Group photo of NDACC/IRWG meeting.

BOBERE L 2IRFROERELILEMTHY . 704
DINRT2000FKICA > TRD LIAD TV EDED. &
hWPBUEMULEZEEDEF Y D R—ILOBRIEIEN D Z
hdHd, EELMBETHI2DT. BENILF-DTIL—
THPRLEL S THRADT 2D I INV—-TDTF—42%
EOTHRXETRCEFEDTVWBEZATH D,

o, AV UICEAL TIIELRROZEIILBEDO L
CHHIEORBEADEE S DO IE b L URER OEBBIKER »
SHNZEMEHED THY, BALZTHILES J L HIR
OREICIEC-FEL4EBPRONDZ I DD > TE 1

Fig. 4. Observatory at Rikubetsu.

Fig. 5. Temporal variation of vertical column of HCI at Tsukuba.
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Studies on environment-friendly development systems

BE =I5 5h
Professor

Hiroshi Takahashi

disaster sites was conducted.

power shovel with several sensors.

In 2013, the research activities of this laboratory are as follows:
1) High durability for earthquake of cover soils for radiation-contaminated soils developed in this laboratory was
experimentally examined. This research was finically supported by the Environment Research and Technology
Development Fund (K122104) of the Ministry of the Environment, Japan.
2) The trial construction to remove the trash from tsunami sludge and to recycle all soils included in tsunami sludge
was carried out. This trial construction was financially supported by Tohoku Chiikizukuri Kyokai.
3) A fundamental study to develop the continuous recycling machine for high-water content mud generated from

4) In order to develop the intelligent power shovel, excavation experiments were carried out by using an actual

5) Excavation experiments for reinforced-concrete were conducted by using specially developed bits.

BER TR MME ICFLE S N 2 IE LRI T 2R3
EEISBANICTDOhTWVE D, LIES < O/ FEHIL1E
EREBEZLAEUNIELE ST, MEITEORD - RERED
WO TEETH 3,

ZTCAMRET

3. EEE LV IRIE

MR EHEEHED

2LV, BT

& B - SRR

BIMOEREMREE

T-oTW3, AEE

FBLMDMEMEIC  Fig1 Triaxial cyclic compression test machine
DUV T RERRYICAEET
T3HEEDHIC. EE
T %#187%F L TR
BlozdlEELEWL
FIER B A B E b
BT EZREL.
ERRICEE 2R L
7o

Fig.2 Embankment made by placing fiber-cement
stabilized soil method

2011 FORILMAKRFFAHE TR REDFKHEEY
PRELLEDS. ZOZIETIRELY THY ., BEEFEY
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Fig.3 Screening and turbid water treatment system used in the trial construction

Fig.4 Slope planting: In this trial construction, clay discharged from screening
process, was modified and then planting soil was made. All planting soil was
recycled into planting construction works of the large-scale artificial ground that is
created in Natori city, Miyagi Prefecture.

R#ELRRICH B, 22T (—1) RALMIR D WIHFR[H
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EL BB IR R LIS HBEL T REHELY
NEEEBERLTIERMABREEEL /2, REBRBEIOHK
FiE. BHO AT« 7IZEY EF 5 h EHRREES W

EF RARAKEBRCEEL 5 AXBEADERE EAM

EE2 E=BmMES
ER MiF SHRH
Assistant Professor Clerical Assistant

Tomoaki Satomi Miki Konda
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SN-RHRE 2 2(C [MHEECREL TE| £ EAR M
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[KEEIBMEEELIES X7 L) DS % B8 U - 55
MRICEF L. BEFMICIE. AREIDEBEICKIT THHEE
RHEORZEICOVWTIERT 5 & & b2 EHTIROZET
RICOWTEEL 1

Fig.5 A concept of continuous recycling machine
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Fig.6 Soil excavation test using hydraulic power
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Yearend party at Obara Onsen in Miyagi Prefecture
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’— Fig.7 Experiment of cutting reinforced concrete
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using specially developed bits
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Fig.8 Curvable small diameter drilling  Fig.9 Verification experiment using
machine for ground survey developed machine
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Associate Professor

Toward Advanced Environmental Geomechanics and Energy Technology Kiyotoshi Sakaguchi

Our laboratory members worked for the 6th International Symposium on In-situ Rock Stress (ISRM specialized
conference), and we made substantial contributions to the successes of the workshop. For research activities, we
further promoted the existing researches such as the research on crustal stress fields in Kamaishi area of northeast
Japan, before and after the 2011 Tohoku-Oki earthquake. Additionally, we started a new challenging research to
obtain insights into mechanical and hydraulic characteristics of a new concept geothermal reservoir (Japan Beyond
Brittle Project reservoir), which will be created in a deeper and hotter part in the Earth's crust (frontier of the

geothermal energy).

The 6th International Symposium on In-situ Rock
Stressid MBS & A 14 >F — < &F 3ISRM
specialized conference T & V). 2013E8H20H ~ 22
HOSEACIEER >~
2—IZHEVWTHESINE
(Fig. 1) AREDRME
ICHEVWT HREDIR
O(EREES HER)

FHDRIREI £V, E

B (ET£B) L¥EdB T

hNEYR—- KLU/ &

FIIERINEICHT L. 23

TED S 248ZDSIND

&» V. 7H O Keynote

lecture. 11 ﬁ: ?D Invited Fig. 1: Unique Program & Abstract
book having a USB flash memory of the

lecture. 121 D —fEF  proceedings.
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b, HEFICRFEICE D - THEIMERICH > =D D,
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Fig. 2: Annual trend of the ratio of shear stress to
the mean stress.
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Fig. 3: Biot-Willis (effective stress) coefficients
exceeding unity due to the presence of swelling
clay.
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Fig. 4: Filed-scale 3-D preferential flow paths
predicted by the novel model simulator, GeoFlow.
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L Fig. 5: Removal of a simulated scale by the low
D ﬁn %\ A '7' - speed self-rotating water jetting.
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Security and risk management for resources and energy development as
well as statistical information studies based on earth science.

R BH R

Professor
Takeshi Komai

Security and safety measures in the process of resources and energy development are essential to maintain
sustainability and risk mitigation in industrial society. Various research approaches have been undertaken for both
aspects of environment and energy utilization. In this laboratory the original concept of coupling development and
environment has been adopted for completing sustainable development of industries. The integration of environmental
sciences necessary for the methodologies of risk assessment, particularly for the environmental pollutions and
hazardous chemicals, is quite important to discuss on the environmental risk management and the risk communication.
In addition the implementation of environmental management for water, soil and sediments has been the main
target for developing the framework of risk governance, which enables to complete the transparent risk
communication within any stakeholders. In this laboratory we study statistical methodologies including Bayesian
estimation and sparse modeling, and practical applications in the field of earth sciences, especially for tsunami
deposits and rock formation. After the 2011 earthquake and tsunami disaster, we focus on geological risk management
of tsunami deposits and wastes, as well as contaminated soils by radioactive substances.
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Tatsu Kuwatani
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We have developed the geo-informatics system and
subsoil databases with risk maps for heavy metals in
regional scale, based on the accumulation of various
kinds of geological and environmental survey. The geo-
environment risk assessment system, one of the
outcomes of our research, can be utilized for the
improvement of contamination due to heavy metals and
toxic chemicals in soil, using the geo-environment
information data.

After the earthquake and tsunami disaster, we focus
on the reconstruction activities, such as geochemical

and biological survey for tsunami deposits and disaster
solid waste management in Tohoku district. By the result
of risk analysis of tsunami deposits, research paper
award was obtained from Civil Engineering Society of
Japan. These outcomes of research can also be utilized
to environmental problems, such as ecological risk
assessment, enhanced production of resources, and land
use policy in industrial society.

In addition, we have launched a big research project
"Sparse Modeling", which aims to create a new field of
data-driven science, since 2013 (Grant-in Aid for
Scientific Research on Innovative Areas) . By
collaboration with information scientists, we have already
developed several innovative methods for environmental
analysis, including geochemical discrimination of
tsunami deposits.

Fig.1 Geochemical features of tsunami deposits at coastal areas in northeastern Japan. (Right: Correlation of arsenic and pH, Left:

Correlation of arsenic and iron)

Fig.3 Geochemical discrimination of tsunami deposits
using sparse modeling. (Red: tsunami deposits, Blue:

Fig.2 Results of risk assessment for heavy metals in tsunami deposits. (Right: risk distribution of arsenic  non-tsunami sediments)

elution, Left: risk distribution of lead elution)
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Environmentally Benign Systems

BISERESLHESRDEF Geoenvironmental Remediation Laboratory

RIREWO/NE VMEERRTORRE

Development of Environmental Load Reduced Remediation Technology
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Professor
Chihiro Inoue
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Assistant Professor Assistant Professor
Yasumasa Ogawa Takahiro Watanabe

EBE/EE IERNEF

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.
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Fig.1 Phytoremediation of Cd-contaminated soil by hyperaccumulating plant
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REELEIIHL, T
AlEBT7A ML AT I~
a3 DEFETO TV,
2013 F R EHEANAERNE
A SICHE VT RIEFREK
FIFEHORBERBABED Y
W—TEXRTHEEDT 1 —IL
REBRE XM L 7o
REE—REREBHRADHMIC &
LT AH>=IgH T8~ (83—
* > ITILv—#t8 Wizard2480) o .
Photo 1 Shield of “Collaboration and
EHW %Eﬁiﬁﬁ*-}’@ﬁ% ) Partnership” from PerkinElmer, Inc.

e S 7 LESEIE & MR ICEMR L. BEEESEEIC
WHTIEMODERE - LOHERICKELERL WS, 20
EEICEAL. N—F > IIv—$trs [aF7KL -3
EN—FFOyTIHEEBEINE (BE),

HETH

FEBRIE. AT REFRSSR. AARKRITX -
ERIMEFEE HEHILRMEAr M RERNES
SRER. AARRAZ - 2RBIMEREE RERE (B
REEIL) SEEBERMEZEERZERICH A ICHME L. RIE
TECCIRERNIEDHEICEM U 2o & AF E¥IRIE. FE
SR IeE=aK. BEEeR CEEREZT >/

&I PR 32k

NIFL- I TLRENIAIRKZE 7T v
KB (FLBIT) (BE2), 74 IA2HM D2E
o

Photo 2 Group photograph at Nong-Lam University, Vietnum

FENBER-HAR 7O

BAZMIRESHMEMERRBE - ZRMAR (A) (FR
23 ~25FF ARE HL) REMERSHESR (FR
23 ~25FEF. KRE #HL) AARRI X - 2BIME
B EORBEIME2M (PR25FE, FEF HL). =
HMEREES RAAKEXERAK (FH23 ~ 26 F
. ARE  RALERKE 2=EHUR) .

#E

BEARZEOME -HEHEICEIE, HEAHBF 70T
FLFEE1ZEZ AN, BEODEFEFE D3 24,
D2 18 M2 48 M1 4Z HELE28. SC4 4%,
SC3 4%. ZNDH>bBF4H N H)— 1% bEIE.
J4UE1%H

FENE

il

& B — #& (D2) : International Symposium on EcoTopia
Science 2013 (ISETS'13) The Best Oral Presentation
Award. & & R H :Phytoremediation of Arsenic with
Ferns in Tsunami Flooded Area: A Field Study (BEE&3)
WEREAN(MARE) BR-FMRIAZIBEFOEZDORI 2 —
ty P a iRE SEBEEB ARRICETNZKAEAMES
TROEEL (BEE4)

BEE—1E (D2) : ¥ 25 FEREREMAFEESE

Photo 3 The Best Oral Presentation Award (ISETS'13)

Photo 4 The Silver Poster Award ( MMIJ Tohoku Branch, Young Scientist Seminar)
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BARLEY AT LFERE
BISoWEE9EF  Environmental Analytical Chemistry

HLMEEMTEF—T EZDRER - &
HRYEHAA OEE o

Development of Chemical Motifs for Environmental and Biochemical _———
Analysis Hitoshi Hoshino

Environmentally Benign Systems

HEHR Bh#
Sl HE HE BF
Assistant Professor

Atsuko Masuya

Associate Professor

Nobuhiko Iki

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

1. Proton relaxivity of kinetically inert multi-nuclear complex, Gd,TCAS,, formed by self-assembly of gadolinium (m)

Pt(II) complexes.

and thiacalix[4]arene-p-tetrasulfonate (TCAS) in aqueous solutions.
2. Thermodynamic and kinetic stability of Ln,TCAS,-protein conjugates.
3. A molecular probe for recognizing the size of hydrophobic cavities based on near-infrared absorbing diradical-

MRER

1. BCHBLI V2 FHEEOBRHEBI X - T

(MRI) AD R

FTHY) v 7ATL—> (TCAS) BKBRF TSI 2=
F(Ln") & BESHEBHICSILERELNTCAS, 25 % 3,
ChIIRERWICKE CEARNTHERYE T, 25@DENL
KPpFeBETIIELSHEMER P KREVWEEAFTZ 5,
% Z T GdsTCAS, D ry X EEAL KR E k,, ZBITE U 72
nBEEOMRI O b X MEIDOH D% EE - 7= (Figure
1) —AE MMBE7 I T I > (HSA) 45%1F 7 F.
Gd;TCAS, I3 EBMICHSA EHEATEA/ L IRIZIEEDS
T. MS-325TH LN BEADRISEL LD o7 HSA
EAEE, MEMEREREATIE A kP EXEB T 5, EF
ke 1327 X 10 s7(25° C) & K V), MS-325M 154 (5.9
X10°s", 25°C) # TE - /6 ke T NIFENS LD

Figure 1 Gd™ complexes and the relaxivities, r,.
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1% ,Gd;TCAS, DIBENBIE T & V). BEIRE T Gd DELL
BEECPRHEE LD -DEER T, SR, DINESE
ERA L. LngTCAS, D PARACEST#HEE L TOER %
%, (B4 EEFEIABEFETKS. i)

2. BB 2 FEAER NV BEDHEEER
BRR
LN, TCAS, 51T L/ P w4 R4 A —J L5 7A—T &
LTRAVDE, MEEM 2L NIABAIES, 2DE X
LN, TCAS, A Z U INTDEDHALICH L TENIFEKXRZ L
#AF RERBNLZEMETHEET 2L, EVWDIEHRIER
EhB, ZZTEFILE LT ThyTCAS, HSA R A RIS

Figure 2 Binding site of Tb;TCAS, to HSA determined by fluorescence quenching
of Trp-214 and positions of positively charged side chains.

WEMEREBRL 2. ¥ FEREMPOBER To,TCAS,
& HSA-Th,TCAS, &A% ¥ + 5 ) —E XK %kE) (CE)
THBMTEE L. BAEHK, #1.7 %X 10° M, @B ISE
EE#Hk #85X10*s'" L EH LA, BO5NEK, %
Gd;TCAS,-HSA R ICH Tld 8 5 &£ MM T Gd;TCAS, I
HSA ICEEMICHEE L TWAZ e hrd, —Hky ¥
BEI20mIn (CHEYE L. BEDA L/ Ty 1D B/F DBt
BEEIICLE LT RDICEEEE A2 %o ThTCAS,IZ & 3 HSA
DBRICHNETH 5. To,TCAS, DIEEH 1 b & FEELER
I 5 Trp-214 5 5 2nm fHEICRIE § 5 Lys-475 72 13
Lys-351 &4 L 7= (Figure 2)o (AARDHEFSEG2E
=. ftb)

3. WM/NEHKZEIY A XZ2RHI 5 70— ORFE

T THIV-Pt(T) $EA0) & EFRgH (NIR) BRI 7’0 — 7,
VLT AX=T L ITARRALTWS, SE1OEL
ZER20EREMFHTIENTRIRIEEM I 707 %X
h1)> (CD) NDEBEEEEFRET S, ZTOH A XU
Lo THBHAEEEZRT I 2R R L& (Figure 3),
Bl B -CD (Z2FL1Z ca. 6.2A) &3 1:2 (=1:CD) D'afEtk
WK L NIRIRIR%#RT, v -CD (ca. 8.0A) MIBA. &
LABE—strRE S h, 1:1 (=2:CD) @EFEER L.
NIRIBINESHE S BB, CDT & I28EE1 D NIRIBINE 7
O—JICHRAKZHADY A X5BHETCXBZEERLTW
5, EERREHVWTHSAta-FE MY T DERK
ZH YA XDEEFICHKII L 726 (Chem. Commun.)

Figure 3 The diradical-platinum (II) complex distinguishes the cavity sizes of 8
- and y -cyclodextrins by switching the near-infrared absorption, providing a probe
to identify the size of hydrophobic cavities of proteins.

PAG

il

IRV EIX/FNAE (D) OBRRE- 1

- BAS LA RALZER. RAADTLZEHE [E X (o-
ar

ABAEEEDRIZR] FFEHT

T U HIVEFDBRIGETHE ICE D I 7 OREHER
wAE Z FIA U /ERSMRIN 7 0 — 7 ) BR B fE (D2)

+

- E3ECSUEET7 1 A2 BERZA 2 —RKRE[B£ ()
>
B

- International Symposium for the 70th Anniversary of

the Tohoku Branch of the Chemical Society of Japan,
Poster Award, “Bioconjugation of Tb (I)
-Thiacalixarene Complex with Proteins Analyzed with
Capillary Electrophoresis,” B35 ik (M2)

-B3BEXFYET) —BRAEBCRY T L EFKZ

Z—BleBEBRRKBBKEER - X)VK 2T I FEEH
BERDT 74 =714 — CERBEAVIRNFNRTE
EDEEM | EBEE T (M1)
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Environmentally Benign Systems

BARLEY AT LFERE
BISEmIEREE 98 Environmental Bioengineering

M4 70-F /BB AT LEVRALER
B-EIENAF I TTIN ADRR

Development of Environmental/Biomedical Sensing Devices with Micro/

Nano Electrode Systems

B Rk E—
Professor
Tomokazu Matsue

Bh# (SUifmis)
HE =

BhE (WPI)
=iE B
B (WPI)
Javier Ramon-Azcon

e mnid =]
HEEY BARE
BTHRE
Raguel Obergon

N i =]
’Egﬁg_ B . Mustafa Sen
BREA 4= PS5 7 B
Assistant Professor Qiang Chen
Kosuke Ino

Associate Professor

Hitoshi Shiku

HRT KA H—
T 2]
RAMIES
B0 &7

HAmES
REE

WRHER
LH BRF

FHHIER
Tx—4 F#x

wE
A

battery materials.

Micro/nano-biosystems address the continuing demand in bioprocess science and engineering for fast and
accurate analytical information that can be used to rapidly evaluate the interactions between biological systems
and bioprocess operations. Furthermore, these micro/nano-biosystems can be applied for tissue engineering. We
have developed micro/nano-electrocheimcal systems for environmental/biomedical applications and evaluation of

Recently, we have developed an interface ion conductance microscopy (IICM) to characterize electrochemical
properties in nanometer domains and applied to localized evaluation of battery materials. We also developed the
Bio-LSI system for imaging biomolecules and nanocomposite biomaterials for tissue engineering.

MRS

HEME

BRE. X470 F/ D XTLEHPAALETINA XD
NAANDISRICKZLPFIrEFEELATVSE, 2hHD
FINAZAERAWBRET, ChETEBRTCE L -4EFR
RERZZDEP. BECORRLRENE - ERAREY —
IADISHDEREICE > TW3B, £, EIFICE T /-
Ty TIEEIYRIEEICE D, 22T Heldvr 0O
F/BRIERETFNA X AT LOBEEETV. 2h5D
Hifte B 7=#2 L NA A 5B %1To7 ¥/, 2h50D
Fifi # B - BHFHEANDISH 17> 7

SEIE, EREEEORERICHEIEDEERRD 7= H FR
SHEIMT & U CRET F A=EIEMEE (ICM) 2R L 7=
ARLASIATLERVWT, EBMBREICH T3 LiE
ABEBORRIEDEIEEIC R > TV D, ZDMIC, LSl &
MEMS Z®i& & ¥ & D FiEH 2 X 7 L (Bio-LSI) 2R
L. MRS ARBE LU, £ F/MBENT
FOS IVt EEAEbEH L WRRIEERES 2 B
LTHYN BT HICHI3FHLVMBORRICHRIIL
7o

DL 2013FER Y170 F /Y RATLERA
RAALERE -BEIZNAFTNA IR T LORREICK
DWLTHY., ChH5DEEEL T, #5. HEICEmMY
HFTE 3,

g1

TR 25F7H 308K 31 HRICfThbhi: # -T2 % ¢
DINZIZHEWVWT, SNEER - FBREER[EZTTWDSH M
BEDDWTHLI 2T/ T/ EREDEHOD [F
FEDINEREE] ZRV =,
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TR 25 F I ELIT ORI E HRME £ 1T o 720

PR EFZRMER. IZARR. EF2FHEFEES
EMEEE. RERBERMERME > 52—, BAERZE
MR, E2MER. ScWEREMER. v~ 170
27 LBEMRE 2 —

FHMMEHERE U KE, RIETERFE EERIAZE,
RREITAZ BHMXERE. EEXERMESHRAR.
Imperial College London (Z&[E). University of Warwick
(%&E) , Harvard University (CKE). Florida International
University CKE). BIhAZF (BE). mRAAZE (FE). ®
FEERIRF. (Jh) ME - MORHRTCHE

1 EHP R, AT F KIR%EF. 77U /. B
AEEF. BB A ETI.N+ETOS— R by
INT I ZANTHA . T 171 )Y —F. KEAEIR.
HeEIE /30—, XFVYZ YT BIINT
J/AY—-X ®E

FERERS

FH25EICHREHFHEEE8H T ., Th5E2ED. 60
HLEDFESFERE1T - 70

BAMAE. BFEDRIIANE

Qiang Chen (R E#i%. FEMRBAKXZE) (2012%F5A
2014FE3R%7T)

Di Zhang (FfZ&. PERERAZF) (2013F 108 -2014
F10A%T)

Chenzhong Li (A E AN WHIEZ (K H). Florida
International University) (2013128 -20145F 108 %
T)

FLREPOMASR

O14/X=2 3 A7 0% 5 4 (COl STREAM)  (F
B 25 F— R 34 FE)

O JST ALCA“ RiE1 # M= BBEMB LAWY FU LA
CH—= a3 DinStuBIREFSIXILXF-—FBELBOD
FI%E” (PR 25F —Fmk 31 F£E)

OFREEBIAR (A) [EHREBOEFONI A A X -
S EERIERET N ZORAR] (FK25 — 27
FE)

O JST kimatill “ BEBEEERItZA 40240 4
2 ATEMBEDRE " (FR24 F—FK29FE)

OMMEEFMR (B) “BRE -BHEIELZ2X L vILEE
ERHWEET A A EEORRRATFORER" (FK
24 — 25 )

O 1 / X—2 3 VEREIZEIOT 7L - RIEKBEE
EREI) 7 (XEHREE) (FK24 — 28 F%)

OMMEBEEFHE B) [+ / ETLFIEME &« A - [E&
ED TIVEA LEHE (FRR24 — 25 FF)

OMMEBEEFME (B) [BRTEEMLETIMCH I AZER
EZ2F v TFNN1 2O (FK23 — 25 FEF)

OMMEBEEFME B) (BRI EE S FRBHERTFELT
FHETIERIEENI1 AL TFEORRE] (Fik
23 — 25§ )

Ofx%in - RMKXMRRAEZETO T 7 L [1ARSFE
PR RIS L URMROHRRETFM S X 7 L0
%] (FR22 — 255 )

O%4 70y X7 LBMEMAERELS (FHARfiRERE
B EmMAREE S /N—2 3 2 Hm) (19 — 28
FE)
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O=BES (B%). F19RFTETILMERMHE

O=BES: (B3 . NFEE MEEREMEESFE

OFRFEN (B3 . FR24FEFE~Y17O-F/ 2
2T LMRSEFEFE

O/NVRX % (D3). International Symposium on
Microchemistry and Microsystems 2013, Springer
Bronze Scholar Award

O=HE—H (D2). FR25FEFZREFHERILAER
VAR EZREILAZTR70FAFEZERES RX 2%
xE

O H & (M2), 25 FEZREHRETRIEAS KD
AXEZERIATH70RFLEIERESR. R 2 —H%K
8

OBFHHEN (M2), E27@ kFe~vr170-F/ VX T 4
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OWERMK (M1), FR25FEAZREHERIEAS KT
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BARARE Y AT LFEERE
BIEH S EEESE9EF Designing of Nano-Ecomaterials

Environmentally Benign Systems

RIZEDHE - IXNVF—DRINZIRS>T/

HRe R MR

Development of functional nano-ecomaterials for energy and

environment in the environmentally benign systems

BI% g M

Professor

Kazuyuki Tohji

REHR HEHIR B
FHI BX = &E L &
Visiting Professor
Yasuo Udagawa

Associate Professor Assistant Professor

Hideyuki Takahashi  Shun Yokoyama

®E

= F—

Technical Engineer
Kenichi Motomiya

material with specific morphology.

methods of rare metals.

The researches of Tohji Laboratory focused on how to develop the well-defined nano materials and how to
utilize these materials to our life. Especially, we develop the synthesis and utilizing methods for useful nano

Our research objectives can be classified into (A) Natural energy conversion materials, such as photocatalysts
with specific morphology (stratified photocatalysts), thermoelectric alloy nanoparticles, CIGS alloy nanoparticles
for solar cell, and (B) Functional nano-eco materials, such as uniform and well crystallized alloy nano materials,
and well defined electric integration nano materials, precise control of nano catalysts for fuel cell, carbon nano
materials, and (C) Utilization of the precise control for metal complexes condition for developing novel extraction

RIZEICEER U7=7/ R

YMEF7Adz Ik

F/MHREERTRSMEERRT M L L THR
ENTVWBH EDBRTRIMAREFICEMB & T 5 /-
DS, BB E T 2HEEZ RARICRIRT & 2680 - &
R-TWRERICHET Z2LENH B, CORGEAD S, A
RETIE. RMEF TOMBOIRE £ 5HER U X IREEHE
MEOKRBAMEBL THREICHEL, ZTORICHEEELS
SULEHNFECEESNE2FAL THEATIET. &%
RAOWHELBREDF / MBAERET 2FEERAEL TV
B, %5 7- SMHERRERRT 3 O DREHEEDFHEETT-
TW3, MR (A) BRI 2V X —FiamH R L TE
ERYAHANT T4 774 RAEME #RELHRESET /K
F. XBEMACIGS + /RF. &£ &), (B) #aeEF/ —
IO (BBEEEeST /KT SHEEETHEES /M
# BffEs FRAE RS T / EMA, kFEF/
MEL B E). (COHEBMELT7XZNEOHEEFIAEE T
% 1o DIRFHIEERAM. FICHETE B,

IaNIA7a2 7 BRI RNF—HHH
RYATLDORRE

KENERIXNX-—ELTBHBETSIZ LI,
10% D COEIBNERABIET (T2 X701
M T EBEETHBIRILX—2UFILIF Eit
ICEUN - BET DV ATLIDETCHD, £/ KBI X
WX —-FE2HEOBKRTEMFETZ2DICIE. ERTOR
MEZ#HAEHE LI AT LRI DETCH D, NAR
FETE. IATRARUOAEAIC. TINTRXTOT Y
FCHRERAELAZ“BIZT X (MBI XILEX—-RUOKEE)
—EIx(LiAANYyTU=) " VAT LEeHBEL. £
B{EEBRET-o TV 3,
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- FR24F—-29F XNEREHE FAEEXRERI RV
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- FR25—-26FE FREBMBIEMRESHI 22— FXiE
[B8{t¥ -/ RFORIEE - BRRIEHIEIC L 2 Pt{LE
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MEBEERNERMRE IOz 7 b [F/RFHEO

KT - BEEHEAOBERICET 2%

HEIRME € BEFERHHICL 258€REF /H
DEFEYE AR DRI ]

cFHR25FE RIAXRFAEREEMFMEHRRHRER
BICL3REMFEMERIAXEI€B—RItWFr /2>
KTy MEICE B PHL BRHEHARE DR
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- REERKR (R M1) TFHRE (2013F3R)
AEBEEAK M) FR25FEER - RMEIRALTE
BFERZ KFR2-—EiHE) (2013F6AR)

WEIRRUBEASERR. TOMk4sLIERH(F
B

HERMEEFRBOFE L. 2013E4 8 — 12 B OHAREIC
26 DESMASHERET > 2o AMEETIE. &
HEOMERRENPER. 23227 —2 3 VEENICH
T3570-NIMEERETIZEICHERESVTSHY,
FHEREOERRBCORKREFLIFEFTEDOEFZEES
BICIT-oTWd, HEBE TR 14H0ERSEMESRE
KRETH-> 7. BEIL. The 6th International Symposium

BH1 The 6th Int. Symp. of Environmental Leaders
TOERKEDRRDIETF

BEH4 224th ECS TOBHBRENRRDOIET

BH7 3rdnanotoday TOMEREEDRERDIETF

BE2 224th ECS TOKEFEEDRROET

of Environmental Leaders T M DC2EIIRKE (EE1).
224th Electro Chemical Society (ECS, San Francisco,
USA) TO MC2KEEBEE (BE2). MC2/\fEAE (B
B3). MC2B#IRE (BEE4). MC1 R RE (BEES5).
3rd nanotoday 2013 conference TN MC2#AEKEE (B
E6). MC2HIEHEE (BEE7) DEROHRFERL T3,
Z0fth, BRI X VF—ICET 3 BAMEE XS EEICF
BHIAFHEMOEICHS TOIHABEL Y BB ESH%E
T 7

wAREMREE WHIHMAS RIRIKR

ARRE TRFEFEE O BAZMIRBESEFRIMTZEND
ICE ETEBAYICIT > TH ). DC2ERNE (FR24FE
— 265 ) HEARMREIFFIMREEICHRIRS A TV
%,

BH3 224th ECS TO/IMHEARBDRRDIET

BR5 224th ECS TORERAEDRRDILT
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Environmentally Benign Systems

BARLEY AT LFERE
BIsFE7 FHA RSB Design of Environment-Friendly Materials

RIEPEGICRAMT ZHETY L 2RDT

Design of materials harmonizing with environment and life

R LR S

Associate Professor
Masanobu Kamitakahara

B
& K52

Assistant Professor

Taishi Yokoi

idea mentioned above.

In order to build a sustainable society, the material design from the viewpoint of environmental science is
required because many materials are used nowadays. In this laboratory, based on the fundamental science about
the relationship between materials and phenomena of the life and nature, the design of the materials that produce
a harmony with the life and environment is studied from the viewpoint of environmental science. Furthermore,
the designed materials are expected to produce a new harmony with the life and environment. We are developing
the biomaterials to repair our bodies and environment-friendly materials to clean the environment according to the

1. AROBE

REFKAIFRL2EMHENAL TEEZEATVHET,
FtrlRE b R EBET 5 -0 (2. REMFOES, S
ODMBDTH A LN DBETYT, APF TR EGREPH
RIRR EMBOBREERIC DV TOERZMICIIE L. IR
BREZFOBAL S £EGCRBEEAML. & 5(ICIFTEEN
ICEGPERICHZ A THLUVIRMEEAHTHHOT
YA LOERKET-oTWET, BFMICIH. £z BET
B-HDMEP REZMETHL-DDOMBDTH 1> &
ERET>TVWET,

2. WAEBFR

[EKICERAFNT 2 E OBIR]

REHHEAMAE N TESEBEICEB & (2 BEBEME S
SUICEEIFEAEBER/IRICT B2 & &#RIEEE T HEHIIR
FEORIBET>TWVWET, ThETIC, £EATIRIRE
SORBICHAAENDZ ALY LRIBOS BIELFER
R DKET IN2 A4 NOIERFFH 5 %5 5 ATHOIERIC
BRILTWET, TOREED EIC. HRAMARELTZOD
MEPBRBICHARAENS X HZ X LDOERICHEY) 4B
ATWET, T/ @Y A EALICET) & EOFEF &%) A
CEICEWERHOBEREZIE 3 & EHICEEDOFEH
BEEROTIEDNDTEBRS Yy ITFTIUNY) =T L
(DDS) MIBEE LT, F/ XA — R B I Y A— MY A
ZET. BRICADBAVCEBHILY T LOFER ORI
WMIDLTWET (Fig1)e ZThEDWMEIZOVT L. EE
FETRERRETVELL (Fig2)o 2N 5 DMK,
BEOEFENEG (QOL) 2MALEI 23 THL . BEREE
MHEHEXPEZIFERENERICH D20, REEETE
BOXRBICHDEMTEIEEZLTVET,
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Fig.1 Various calcium phosphate granules.

Fig.2 Presentation at the international congress (ABC2013 in Kyoto) .

[EERICTANT 2B OBIR]

RIESMMEPERMERIND -2, MEHOFIEIEE
ShTwWEd, MEMEEY A ZBMAICEE L TFHAT
TN WENORBEBINI BRI DL THEL WME
MOBENE LM EI BRI EN TEEAREMEI S %
T, EEAMBORREICEVWTIE > il emEl & DEE
ERICET 2R 2iED L. MEMOBEME DERET LBl
BUCHWHATWET, WMEW EME & DEEIERDRZER
EfT5 & EBHIC WEMCH L THRMAEP TV EHFS N
373 v IRERAVT. MEMOBEMBOERET-
TWET, ZORRICOVWTIE ZENFZRTERETL.
BeDEEZE L% L7 (Figd),

Fig.3 Photograph of a student who obtained the award in the conference (The
Ceramic Society of Japan, The 26th Fall Meeting) .

[RIFMEE ORIR]

BOEEKD THDIKEBT /N2 MI. 14 HEEY
(LT BVREFEEELTVWET, LA ->T K
BT7IN24 M REDPSEEWEERET 2 -0DORE
Hle L THEREBBEEShTWET, 2270 EEAME®
BIBICHEWTELONAETINEZA MIETIMREZED L.
BEEINDIREBICEETNDKET/SZ1 M EAEXNICFA
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Fig.4 Morphology-controlled layered double hydroxide.
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Fig.5 Group photograph of our laboratory.
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Aimed on the realization of a resources-material recycling society
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Toshiaki Yoshioka
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Associate Professor
Tomohito Kameda

increase of plasticity.

(H,'30) at various steam concentrations and reaction temperatures.

4. Removal of boron by Mg-Al layered double hydroxides

concentration was reduced from 100 mg/L to 3.4 mg/L in 10 minutes.

8. Concentration of Cs* by using ionic associates in water solution

associates was evaluated.

1. Chemical modification of PVC using nucleophiles with long carbon chains
The chemical modification of poly(vinyl chloride) (PVC) by nucleophilic substitution is an interesting way for upgrading waste PVC. Chlorine
was substituted in solution by several nucleophilic reagents, thus changing the properties of PVC. In this study, long carbon chains are used to

2. Kinetics of pyrolysis and hydrolysis during the steam degradation of polyester
Steam degradation of polyester allows the selective recovery of monomers by hydrolysis. However, pyrolysis also occurs as a competitive
reaction. In this study, the ratio between pyrolysis and hydrolysis was determined by carrying out steam degradation in '®O isotope-labeled steam

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

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

Boron is used in the electronics and glass industry etc., and part of the waste water discharged. In Japan, effluent standard for boron is 10
mg/L, making the treatment of waste water necessary. In this study, the removal of boron was examined employing Mg-Al LDH. The boron

5. Removal of selenium by Fe?" doped Mg-Al layered double hydroxides

Selenium in waste water has different states of oxidation, making water treatment more complex and difficult. Mg-Al layered double hydroxides
were doped with Fe? changing the anion exchange ability of the host layer. Selenium was efficiently removed making use of Fe?" as an reductant.
6. Adsorption mechanisms of substituted phenols onto a organically modified Layered Double Hydroxide

Layered double hydroxide (LDH) modified with 1-naphthol-3,8-disulfonate ions (NDS?) has a selective uptake behavior for aromatics from
aqueous solutions. In this study, the adsorption mechanisms were investigated.
7. Uptake of rare metals using layered double hydroxides intercalated with triethylentetraminehexaacetic acid

Since rare metals are essential for many high-tech applications, measures have to be taken for securing resources. In order to maintain the
supply with rare metals, it is necessary to recover this materials from waste water. In this study, we investigated the uptake of rare metals (Nd,
Sr) from aqueous solutions using Zn-Al LDH intercalated with triethlenetetraminehexaacetic acid.

Cesium is one of the major radioactive elements in radioactive contaminated wastewater and zeolites can be used for the removal of Cs* from
sludge and wastewater. However, this would produce large amounts of radioactive waste. In this study, the concentration of Cs* by using ionic
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Solar energy provides all the energy that Society needs for sustainable living. Water and Carbon dioxide can be
used to develop chemical processes that are clean and friendly to our environment. In the supercritical state, both
water and carbon dioxide can be made to mimic the properties of many organic liquids that provide both performance
and advantages and environmental benefits. With these solvents, our lab studies biomass conversion, material
synthesis, waste recycling, synthetic chemistry, polymer processing and separation processes.

Fig.1 Development of Sustainable Products and Systems.

Fig.3 Separation process of biomass with supercritical
CO, and ionic liquid.

Fig.2 Solubility parameters of water and carbon dioxide as a function
of temperature and pressure.
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Richard L. Smith Jr., Supercritical fluids in energy
and biofuel applications, SFE2013 Workshop on
Supercritical Fluids and Energy, University of Campus,
Sao Paulo, Brazil(2013.12.8-11)

Richard L. Smith Jr., Review of fundamental properties and
Supercritical technologies for green process and green
product design, Super Green2013 Program, Building
Conference Hall, I-Shou University, Kaohsiung, Taiwan.

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

[2] Y.Hiraga, A.Hayasaka, Y.Sato, M.Watanabe,
R.L.Smith Jr, Partition coefficients of furan derivative
compounds in 1-n-butyl-3-methylimidazolium chloride
([bmim][Cl])-supercritical CO, biphasic systems and
their correlation and prediction with the LSER- & model,
Journal of Supercritical Fluids 79 (2013) 32-40.

[3] M.lguchi, T.M.Aida, M.Watanabe, R.L.Smith Jr,
Dissolution and recovery of cellulose from 1-butyl-3-
methylimidazolium chloride in presence of water,
Carbohydrate Polymers 92 (2013) 651-658.

[4] H.Komatsu, A.Hayasaka, M.Ota, Y.Sato, M.
Watanabe, R.L.Smith, Measurement of pure hydrogen
and pure carbon dioxide adsorption equilibria for THF
clathrate hydrate and tetra-n-butyl ammonium bromide
semi-clathrate hydrate, Fluid Phase Equilibria 357
(2013) 80-85.
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The purpose of our group is to develop environment-friendly material processes to realize a sustainable society.
To achieve this purpose, we are trying to break the limit of traditional materials processing by the help of
electromagnetic energy. Electromagnetic heating is applied to vitrify asbestos containing wastes or coal fly ash with
high energy efficiency. Electromagnetic force is applied to molten metal scrap for rapid agitation and separation of
inclusions. Microwave is irradiated to wastes like slag and sludge from metal industries to recover valuable metals.
Fundamental studies are also performed to clarify fluid-dynamic behaviors of particle and bubble in turbulent flows
whose results will be applied to the separation of suspended particles in gas or liquid.
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Fig.1 Electromagnetic hydro-cyclone separator system for removal of inclusion
particles from molten aluminum.

2013FEND7I571ET1

(FRFE:EED]

-RHREEBEAE A RRERS REMEMRERE67ED
AFYLRE) [B£BOHLW IOy IHIITICETS
T—7 ayT —RIEAREREEREMSEBELBEL
—|%FE (50O, 1 B25H)

‘BALEFS / BASKMBG S ER Y a2 FE (F11.3A)
-BASKERSER Y2 FE (Il 3A)

‘5 11[H Selex 74 —Z7 L BB E [IFHRIgELESEIE—
WEEEEXL-NIFER] (B0, 5816H)
CAREERAZ[RBRREMSOERZERL I HEADBL
VR (%0, 5816B~6H138 (5M@))
BBV T LY T IR ISAREE [EAL
HEIEAWTT Y (BERMEHSBERER) | (BO.
6H8220)

‘RIEAZIFMRER. EREEIZEN-EFIFHEL-

Fig.2 5.8GHz Semi Conductor Microwave Generator.
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Fig.3 SEM image of a granulous limestone for flue-gas desulfurization.
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Base materials industry are now facing several difficult issues, e.g., demand to reduce CO, emissions, and
degrading properties and price-fluctuation of the mineral and fuel resources. Our research group is carrying out
the studies to search for new process principles for base metal productions aiming at efficient utilization of lower
grade mineral and energy resources including recycle materials, and biomass and waste energies. A number of
unique ideas have been tried to apply such as high temperature and pressure, and optimum process combinations.
In addition, we are studying innovative material processing technologies, such as new porous and fibrous metal

production processes.
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Fig.1 Methods of reducing CO, emission from ironmaking process.
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Fig.2 Appearance of the composite heated up to 1300°C. Experimental apparatus
for reduction of iron ore - carbon composite under high pressure.
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Fig.3 Change in reduction degree of sinter calculated from weight change of
sinter before and after reduction and XRD peak value of hematite. Reducing
gases are a) N,-CO-CO, and b) N,-CO-H,-CO,-H,0.
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Fig.4 Macro- and microstructure of foamed slag with the system of FeO-Fe,0z-
Al,0;-Ca0 and reduced sample.
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K. Fujino, T. Murakami and E. Kasai: “Utilization of
Oxidation Heat of Metallic Iron for the Production of Iron
Ore Sinter” International Conference on Smart Carbon
Saving and Recycling for Ironmaking, Oct. 2013,
Kanagawa, Japan
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Ecomaterial Design and Process Engineering

IRIBEIR GBI SR
SATH AT IVEHIEESEF Life Cycle Assessment

AL MEERZBE L
RIEEARLFEMRA

R RIR #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
environmental load. Some research projects include the design of eco-material, material/substance flow analysis
and its management, development of new index of sustainability. We are now trying to establish new academic
area by combining “Material Process Engineering “and “Environmental Economics” to solve environmental
problems based on the concept of “Industrial Ecology”.
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Ecomaterial Design and Process Engineering
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A Soaring from Material Civilization to Civilization of Life

R Gl FHiE

Professor

Emile.H.Ishida

We are now on the horns of a negative dilemma that the more we seek for affluence, the more we lose it. It is
again asked for the definition of a lifestyle in order to make a living with a wholesome and fulfilling life and
required technology and services there under the severe global environmental restrictions. What is a wholesome
and fulfilling life? That is a change from a dependent lifestyle to an independent life style. Unfortunately, most of
the present technologies are the creation of the dependent lifestyle seeking for amenity and convenience, which
leads to an opposite direction to the one looked for by many ordinary citizens. On the one hand, the independent
lifestyle is defined only as a self-sufficiency style which cannot be accepted because of its higher the barriers. In
fact, there is an intermediation to fill between the independent lifestyle and the dependent one, however, a
research and business on the “intermediation” are extremely rare. It is inevitable to introduce a concept of the
“Intermediation” in order to construct the lifestyle which is an entrance to the creation of nature technology.
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Bﬂé (B\ C)o %ﬂ‘i\ Fig.1 The contours of wholesome and fulfilling
12(?’?*1”035 1 TX84I living. Its degree increase from A to C.
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Fig.3 Fieldwork at Toyooka City.
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Fig.5 Educate children about the environment.

Fig.6 Presentation at the award ceremony of the Japan Awards for Biodiversity 2013.
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BREMARERES S Gnmum  Environmental Materials Surface Science (Wadayama Lab.)

Ecomaterial Design and Process Engineering

EREAEHSICET SMERARD/=HD

BT - FLANEmRE

Developments of catalyst materials for achieving eco-friendly society

BIE FMHEL E1E

Professor
Toshimasa Wadayama

MREEEREER

future eco-friendly society.

From catalytic perspective, comprehensive understanding of molecular behavior on nano-sized metal (alloy)
particle surfaces is a key for developing highly efficient catalyst materials. Our experimental approach for studying
catalysis is preparations of well-defined metals or alloy surfaces by using ultra-high vacuum (UHV) and molecular-
beam-epitaxy (MBE) techniques. We routinely use UHV-MBE, surface vibrational spectroscopy (IR, Raman),
scanning probe microscopy (SPM), electron spectroscopy (XPS), electrochemical (EC) voltammetry, etc., and try
to clarify solid surface phenomena on atomic/molecular levels. We believe our research results directly link to
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Ecomaterial Design and Process Engineering

REMEIRARIEDE ==m Environmental Materials Surface Science (Yoshimi Lab.)

MEERE O IR Fif & 18T R bl L#

Atomistic of material strength and lattice defect control engineering

¥ SR =
Professor
Kyosuke Yoshimi

deformation and lattice defect engineering in crystals.

Weight saving and mechanical property development of materials are very important issues for the reduction
of environmental burdens and the construction of infrastructure for the sustainable society. Maruyama group is
challenging to create new structural materials with the viewpoint of atomistic approaches of material strength and
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Fig. 1 3-dimensional microstructure of the Mosibtic alloy.
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Fig. 2 High-temperature strength of the Mosibtic alloy.

Fig. 3 Room-temperature fracture toughness of the Mosibtic alloy and comparative
alloys as a function of the volume fraction of Mo solid solution.
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Fig. 4 HAADF-STEM image of Re-added MosSiB, compound observed along the
[001] direction.

(b)

Fig. 5 Charge density distribution in MosSiB, along the <120> direction. (a)
Ternary system. (b) Ti-added quaternary system, where a Mo atom on the Mo-1
site is replaced by a Ti atom
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Nickel-Based Superalloys (Bad Berneck, Germany) D4R
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Ecomaterial Design and Process Engineering

IRIBEIR GBI SR
EIEESHMEEIRFEIZEDEF  Nanocomposite Science and Interfacial Materials Design

RERB A TRAEZMIDEIR 2D

=R ESMEORRE

Development of High-Functional Composites for Constructing a Future

Foundation to Create a Next Generation Life Style

HBIR (R &R

Associate Professor
Yoshinori Sato

In the past, many composites consisted of nanomaterials that possess excellent features in their own, have
produced in basic researches. However, it is hard to design and produce composites of which the properties of
nanomaterials are reflected to those. Because each nanomaterial in the composite assembles at random not to
enhance the features of the nanomaterials. In this laboratory, the purpose of researches is to study and develop
high-functional composites in an effort to expand the properties of the nanomaterials to those of the bulky composites.
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MEHEEBEENZ /- [ LHS] DBEISRELD S
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7T MK

BEAH-—K>F /JF 21— 7 (single-walled carbon
nanotube: SWCNT) I3 1 RITHEICRIRT 24FF L ETIR
BERE %5, £B M SWCNTs E AJR 588 (2. F &k
14 SWCNTSs |3 FRA S4B SRS %2R 4. SWCNTs
BARRRTREA-—ILF VY EHE DI EFPFMO>NA TV S,
ARZIE SWCNTs # AW KBEXRRB L #E8T 3 /-
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HIZ, KRFTEEL nE SWCNTs DA ICDWTHE
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2. R—Z ABEZFRA LIRS REMHICET MR

Y. 2, BROE. IRBAEDHEOEY ICHBIMIBEIX
WX —z2FRUARERENMNTEINTVWBAAETIE.
K-S XALEEMDOH2MEICIREIEE A D2 &L,
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HOF/Fa—TOHEBIFREI N, MBI TIEE L HEE
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NWEWRRY, 7/ F1—TIBERRETHDI L EBHL D
L7 (E1),

2013 FNMRREMHHIEEE

2013F4BICREIFEDKRIEM < AL 215 <
AVPMERRERB I N, FHA4EEOHIUETAEED.
FEIE. HEI1BOMREFFIE L) £ L, THRE
B AT F v NNR (R2). MARLHEDAI N b
ICRELETHEBICSMUE L, FEARmTIEEIIC
& 2REE. FEANDOSIM & EBRAICITOE L/

wEIRESRE

+ Yoshinori Sato, “Properties of Electric Double Layer
Capacitors Using Aminated Single-Walled Carbon
Nanotube Electrodes”, 2013 MRS Fall Meetings,
Poster, Boston, Massachusetts, December 4th, 2013

+ Yoshinori Sato, “In vivo long-term biopersistence of
tangled oxidized multi-walled carbon nanotubes inside
and outside macrophages in rat subcutaneous tissue”,
3rd Nano Today Conference, Poster, December 11th,
2013 (E3)
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2013F11 A 248 (X4)
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Fig. 1 Article on “In vivo long-term
biopersistence of tangled oxidized
multi-walled carbon nanotubes
inside and outside macrophages in
rat subcutaneous tissue”.

Fig. 3 Snapshot of the poster presentation at the “3rd Nano Today Conference”.
(Yoshinori Sato)
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Fig. 2 Snapshot in front of the laboratory booth at the “Open Campus 2013”.

Fig. 4 Picture in front of the poster at the “The 6th young research meeting of The
Mining and Materials Processing Institute of Japan, Tohoku branch”. (Koji Yokoyama)
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ZFHIEREE (DOWA IR—ILT « VT X)

Endowed Division (Dowa Holdings Co., Ltd.)

WEISIESESEF  Geosphere Environment

IBISEREEMEIEDEF  Study of Functional Materials
Eiﬁ%gfﬁ“ﬁﬂﬁéﬁﬂ Control of Environmental Materials

RIEAMMHFEMBREEM-LERBIR AT LZ2B1ELT

Towards Establishing Environmentally Benign Material Synthesis and New Material Circulation Systems

£ 24 6]
BE &F— BT E— H 2558
Professor Professor Professor

Toshikazu Shiratori  Ryuichi Toba Yasumitsu Tanaka

HEHR B

Ak EF— I iE3h
Associate Professor Assistant Professor
Koichi Suto Norihiro Shimoi

This DOWA Holdings Co., Ltd. Sponsored laboratory was inaugurated in FY 2004 and comes under the
endowed division of Graduate School of Environmental Studies. The main study aim of our laboratory is to solve
the problems for conservation of our environment taking the viewpoints of both manufacturer and high-consumption
society into consideration. The researches in this division are categorized mainly into (a) establishing the process
of valuable material resources released in the society and control, recycle and dispose of them efficiently and safely,
(b) inventing the preparation of functional materials that can nurture environmental friendly engineering
applications such as electronic devices to relieve impact on the environment.

The research activities of the geosphere environmentalogy division were separation, decomposition and
migration control of pollutants such as heavy metals. And technologies related to the development of materials to
concentrate and retain rare metals is also being researched. On the other hand, the study of functional materials
division focused on the mass production of inorganic materials applicable for the electronic devices and batteries.
These materials were prepared wet or dry process. The research in the control of environmental materials
division was on the development of technologies to apply carbon nanotubes for light emitting devices and modified
Si particles for the purpose of future Li-ion rechargeable batteries.
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Degradation of 1,4-dioxane using UV LED Photo of presentation in
with 265 and 280 nm in wavelength. ICWWM2013.
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Canada Vancouver (C T
Bf € & h 7= Society for
Information and Display
(SID 2013) IcBVTHREK
L. Distinguished Paper
(SEHSIN

Flat plate lighting with field emitter cathode.

Si ZFIALE) FILAA 2 ZREHEMEDEIR

ARG VFILAFL ZREMOEBIEL T Si Fitk
ERL. O ROYMEICE > TERIICEZHIN TV, BE
RAREFTOESERTEMEBELAE THRIEEICT 20D ERIFLE
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BHERELZL POSHEIDR)ELENEEAEEICT S
7=0ICIE, SIZEEMBELTERTIZEIEVERAR THD,
ZZT. KR SiITHER CuO ZiREMLTSi27EILTFX
{EL. »D Si-Cu-Si0 BEMER L T35 AT Si BRICILE
TIEBRELP OER)ELEMELER TIEIBEMEMH
ERET S,

Left : SEM cross-sectional view of Si-Cu-O composite particle with the overview in the inset.
Right: STEM (Scanning transmission electron microscopy) cross-sectional view inside the
white flame of the left SEM view. White speckles express silicon and copper alloys, and
other field include amorphous silicon and silicon oxides.

28
Society for Information Display - DISPLAY WEEK 201 3-,
Distinguished Paper Properties of a field emission
lighting device employing high crystallized single-walled
carbon nanotubes. Tohoku Univ. (Corresponding author;
Norihiro Shimoi)
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Cathodoluminescence (CL) System Spectoscopic Evaluation System
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EERRE (IISRIRHSE)

Endowed Division (Sendaikankyo Co.)

FEEVERERES RN RS MEE

Multidisciplinary Research on the Circulation of Waste Resources, Sendaikankyo Co. endowed Lab

° gﬁﬁ*“m Material reutilization

* gﬁﬁﬁlﬂ‘:ﬂﬂ?% 7ﬂ tZEﬁ% Process development for urban mining
KRR EEDERIC BB TIIIAES

Intelligence activities for waste management concerning disaster recovery  Azuma Ohuchi

HEHR HEHIR

2 F¥ £R. 559
Associate Professor Associate Professor
Yuyu Liu Grause Guido

1. Lead Removal from Braun-tube glass by a chloride volatilization process

Recently, the amount of waste cathode ray tube (CRT) glass increases caused by the rapid replacement of CRT monitors by flat-
panel displays. The funnel glass (FG) fraction of CRT contains about 25 wt% of lead oxide, making a process necessary for the removal
of lead. In this study, we investigated the removal of lead from FG using a chloride volatilization process.
2. Development of an AgCl/Al,O; membrane for the removal of chloride from organic liquids

The dechlorination of PVC in ethylene glycol (EG) results in an sodium chloride containing solution. In this work, we investigated
the regeneration of EG by removing chlorideby electrodialysis through a novel AgCl/Al,O; membrane avoiding the direct contact

between the organic and the water phase.

3. Steam hydrolysis of poly(bisphenol-A-carbonate) in a fluidized bed reactor

Polycarbonate (PC) is used in many cases for applications in the automotive sector and for electronic and electric equipment,
because of its optical and mechanical properties. The amount of additives and fillers present in the material after use makes the
treatment by mechanical recycling and solvolytic processes often difficult. Therefore, the hydrolytic recovery of phenolic compounds

was investigated using a fluidized bed reactor.

4. Development of a simple and cheap physico-chemical process for the removal of organic and inorganic contaminants

Economic viable and easy to operate processes for the treatment of industrial waste water are scarce. For the development of new
treatment methods, the use of organic materials for the adsorption of valuable or toxic metals, electrolytic processes, as well as the
investigation of strong oxidizers for organic pollutants are included in this investigation.
5. Survey on the utilization of biomass and municipal solid waste in Japan and abroad

Japan has a long tradition in the separation and utilization of waste materials. During the implementation of strict systems in
Japanese regions, a plethora of experiences were made in waste management. On the other hand, tightening regulations in China
revealed numerous environmental problems. A survey compares the situation in Japan and China.
6. Intelligence activities for waste management concerning disaster recovery

Company activities during the two years since the Great East Japan Earthquake occurred were analyzed and compared with the
initial measures of disaster waste treatment from the emergency recovery to the recovery phase. The results revealed the correct use
and applicability of intelligence necessary for industrial waste disposal contractors located on the disaster sites, the efficient techniques,
as well as the characteristics of the intelligence cycle during the recovery phase.
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Fig.1 Construction materials from CRT glass
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Fig.2. Fluidized bed plant.
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BIRESD ECTLLOIDEVOEEMD RN, NEBEEIIARRT
B7HICEMOBEWAETEEEL . . BADEIRRZER
EILF 27012, BREXRET 7

6. KEXERIBEBICHIZDITIDI A
BB ~REXKRRKICHIZEDHEMNZELT~

ARRIE. RARAKEXKICSIBUEMETIVEFIENS
EFEEHICSVT, MITOEREEZNNIEEEEDKE
KREFLPO2FFMDEXREEHE. FEMEDOHDI>T
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TR MKMW T IEREREICLELRICT U LY
ADFERIBWDICHERED, EOSOHLREF B, 18
B7z—XZHIB1TVT X - BTV O4EEG EEBRS
MICTBIEN TEee CDRRE. SHROXBREXEENR
ERICBIIEREFREDREZHDENHELTRETS
EEBIC. BICH B EIRFEBZERICITOEFIEIADRE
T35HNDTHB, (Fig.3)

Fig.3. Intelligence Cycle.
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Collaborative Divisions (Nippon Steel & Sumitomo Metal Corporation)

ISR (GRESEES)
BIEBESHMFEIRESEF Process Engineering for Environmentally Adapted Materials

BxsERMZE LT,
&R IxNF—REICART

Development of new steelmaking technology contributing to the sustainable society

REHR BEHR BEHR
BBk B— RaAll %=t s i
Invited Professor Invited Professor Invited Professor
Yuuiti Sato Yasushi Hasegawa Jun Okazaki

REHR

21 —A

Invited Professor
Kazuhito Kamei

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

Based on such backgrounds, in our course teaching and research will be undertaken to develop new techniques
related to the synthesis of various environmentally adaptable materials, especially metallic materials. Our mission
is to develop novel material synthesis processes, which allow us to establish sustainable industries and social
systems that utilize the environmentally adaptable-type materials.

THHA—VZXATY, AMERI—T7ADRBELT.

T3 24 MIEADBERILRFBICEELE LA, BEXTIC
BRI, 2008 YT R Z A MERDOREBIEEICRITTRERFE/ER L.

FORBHMEMERD RERNDCENEED LA SERIEX HZ X LICDWTHEE

BILERBFIC, RIE#E @ 2EDTVET,

BMREIRZSEH O

BEHMREETO>2¢&E @/ Cr 7154 bRMAFDZLYIC K SIRHEL

EIRMETREER) (CDOWVT

Fig. 1 Nippon Steel & Sumitomo Metal R&E

Center located in Futtsu, Chiba.
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ERMRODBAHIETEFERE L TRVBEATETVWE  OFEMAME (7Y -7

To * fC\ j(a—?— tﬁgiiﬁl)( —h—-& 0)/%5%73: Aﬂgflﬁ ° Eﬁ%*& #it.r'lﬁ) |E.|J1 < To ﬁ%iﬁl’ﬁ Fig. 3. Precipitated vanadium nitrides with
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3270V 17 MIHBEMRREZBIEL TVWET, I FECHHEIE TERR  creep deformation resistance.

WRE AEBBETIE. HEAFBELICFABET338OMAE ThTVdEFEAS5H

EPYEELY). IhET BLEFE 145 5 AELE8 Tk d, 22T BEHELEZRAVT. Fig3llRd &
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18P EEL TVET, DWW 7D —Ti{b#EICRAT 3 MR EED TV
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ERREGTREESR) DELMARRE
@ Cr 7 154 MRIEAICH 1 BT LA IS

AEHEEE TS, kX —H — TREEZ O N - ETERIM SR TEMBOER I —ICEI S 2 & IFE BICRR
ICEDZ EIXBHETOLIRITUTIOEE ¥ EETRANICENEIEDNET, FigdldIhEBEER
M FDOMEICERIBATHNE T, AlFERAM~T Y T T AB
B & C-DBDAMEI, Ak
—BTB3EFTEH. CDME
DAEPNEL RFEFETD
BRERMDERTHDEZS
h&EY, BiE RRER £
L3 mbBMEMES E.

O T 24 MERADHERLEICET 5 ERRE
SBMEXD,SHE S

h3COIEEETIED

S5DEEHENIT5% &

RKELEEZSED TV

¥9, TORREEFED

#9160 %. PBE#E D %920 %

|, ’Xﬁﬁﬁlﬁikd’)‘ ('i” Fig. 2 Effect of 0, concentration on

%) COz D 51% EE Pl %*‘I’ oxidization of magnetite ores (1200°C ,Air)

Fig. 4. Local grain miss-orientation
distribution in ferritic creep resistant steel.
Miss-orientations between A-B and C-D
vary depending on the positions in crystal.

58 Coexistence Activity Report 2013

ZOMRICOWTHAREED TWET,

@OF Db DMRFERE
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- SICBERDBRREICETEXT v TN F 2 7 OHIE
CHEO—JVPFCEICHE IR TOERINT A —2DEER
BICRIZTHE

[7OtRAI X NX—FFE%] RhiHER

2013FEEHHIFEE) 10~ 11 BIZHh I T, EHERE
EEDE A ED L T EEBELURMEICIIAZN D 5EM
BN EEIEFEHEME L THELEREREERLEL
Foo COBEETIE. BEEDEIRTEEL TV IHEME D
SNENEEZEIIBEADIENTEDRELEDIC. ZTOR
BELUTORTELIICESPOUHY A TILETEIRICH
. SEEE T O X EFE LAIRILF— - REORIR
EMYMAICET 2 ERNIBEREFEDDIIEN TEER
BLTWET,

CHRELE TN XOBEEREEDEDY
CBEEWMEREEY ) YA 7IL—FKE - HIERmDS S DORER
CHKILG - AREROBRIRESHE

- $RERZEC B 1T B EIRF R

BB TOR R EFERL ) YA UL

- SKIMEIC B U B IRIBRDE A MM

- $REMEE I B 1T B AERHLIEFAMT (KE)

- EEMEE I XIVX -
cEBRIOCTYTIEEE T Ot XM

- S ER DAL & 8IS IR

E 35

HHEREREE (2013F1 ~ 12A8)
OEARZHS

- BRI S F166@EMEHEEBEASI(Y T R Z2 1 M
BOBEMICRE T 250 (FBHES)

- BAR#EGS F165EEFTEBEASI VU -TEHL
=7 151 MRMMERAEMFOBEBTILES & HAZ
g;ILICFT 2 —E%| (RAIIFL)

- SiC RUBEX BRI E220EES
[SICARREICH T 3 RERTERERM] (BH—A)
[MEAEEEFEERAVAEBRELH-SIC ICH T ERE
E7+09 -5l (BH—A)

- BAMKES SRBEYCRIYL[XE—ILINCF
HEREICL D Gr2lFERFORFAR 7 U — TH%ET
fiil (R&/IZFEL)

QOEESZ
- The 9" China Steel Conference (CSM Biennial

Conference)
[Basic Research of the Oxidizing Quality of a
Magnetite ore] (FI1E1EE)

- 7" International Conference on Advances in Materials

Technology for Fossil Power Plants

[Misorientation Change Caused by the Precipitation
Strengthening through Several MX Type Precipitates
in High Cr Ferritic Creep Resistant Steels] (ILFZ&E5T)

- 7™ International Conference on Advances in Materials

Technology for Fossil Power Plants
[Precipitation Strengthening by the Nitride in High Cr
Containing Ferritic Creep Resistant Steels] (f&l5—F)

- 7" International Conference on Advances in Materials

Technology for Fossil Power Plants

[The New Precipitation Strengthening Model of W
Containing Advanced High Cr Ferritic Creep Resistant
Steels] (E&/IIFL)

- International Conference on Silicon Carbide and

Related Materials 2013,
[Top-seeded solution growth of 4H-SiC bulk crystal
using metal solvents| (8H—A)

- International Conference on Silicon Carbide and

Related Materials 2013,
[N-type doping of 4H-SiC by the top-seeded solution
growth technique] (8FH— A)

- International Conference on Silicon Carbide and

Related Materials 2013,
[Surface shape-controlled solution growth of 4H-SiC
bulk crystal] (8FH—A)

+ International Seminar on P91 and P92 in London

[Metallurgical Type IV damage decisive factor and its
microstructure modeling] (E&I1Z%&E L)

E074
- [High-Speed Growth of 4H-SiC Single Crystal Using

Si-Cr Based Melt] Materials Science Forum.
Vol.740-742 (2013) 73-76 (BH—A)

- [Growth of Large Diameter 4H-SiC by TSSG

Technique] Materials Science Forum,Vol.740-742
(2013) 65-68 (BH#—A)

- [Comparative studies on total energetics of

nonequivalent hexagonal polytypes for group IV
semiconductors and group Il nitrides] J. of Materials
Research. Vol.28 (2013) , 7-16 (8 H#—A)

- [Observation of melt puddle behavior in planar flow

casting in air] J. of Alloys and Compounds,Vol.586,15
(2013) 150 (;EEFRe. 1ABEE—)
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Collaborative Divisions (National Institute for Environmental Studies)

ilﬂBﬁI%iﬁ@fE}]"q‘éﬁE} Global Environment Division

JO-NIVEXRREDE(LZIRAS

Observation of Global Atmospheric Change

HEHR HEHIR
thE &g HIE &5

Invited Professor Invited Professor

Hideaki Nakajima Toshinobu Machida

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

WEEE CIIHHREREOATRIELTEICE D 2 KRR
D DH T PRERE(L & SHRIT B BRI & EKRRILE
EHETO-NIVERTIREEZBHENICEAT MR EHE
7o T3, EFNICIE. ATHEXHMZH. iz A
WEKSEAPE. T70VILOSREIRM. hth>D&
FEOEHAIFM O, EiEPAtR, N 75 EHFAZH
ICH P ERESH L SCICBIR LT —2DMET7 LT
X, T—R2BEITIZEICL > THIEHRBRETOARE
BEEHOREARTBRICE S AR EEREL T3,

BEBXRNVE—MEIT

1982 F D HAFRBHIHERAIRKIC L D [FV >R —IL] D
HR ARG E T 5 [HEKIREME] OEE(LE. WMETIIH
RANBICESTIESEAMBEEELTETWVWS, 2D
TH. FV K- IR, ZORRICEIZHRBFEEL
THREDEBNEZA Ty TI2&Y) ., BEBERRE Z D%
ELTDOTECMIF-LBEEFIORX L LHEEL E.
[HIKIREFENEEE| & L TRAETCEUBI T Sh TV
3, ZTh THEBLEZRZDF I BN HDTOLANIIZETE
TBET. SHICHI0OFE~S0EDNEEI» P LB THA D
EFBEINTWD, £/ 2011 FEHICIE. 2hE TRl
DEOBERBRELEF Y UBIRIIEB IS BEWEAIEEZD
NTW/AtB ER T, £ E#& T [HEiR 4V >R - piE
2ol ZhiE, FIFEICE VEEWERR BRI REIVWAER
BEREPBERLEZZIONTVWA . b HhOHAEETH.
O 7 -\IANYT-HLNILVRIZE TR FY I TE
BERBTEZEICLST. COAEA Y > R—ILDOER
D—BEES Z ENFHFES

RETEH. AV CBIRICE - TEELBE 2T 5 [BR
BEZ] O&R &#Efid. BEMRENICT-oTE TS,
¥ /-, AREEMEMXIEEC SV TES WA 7-U I
THFRN DN (FTIR) # BV AMERER2OSHET
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BZERBLTC. AV UR—IVDFEME X = X LERRRIC
DENPBIMEEERL TE TS,

2013FE6 108~ 14 B, dtiBEHEER [K T IVEE
FEIICBEVWT, FTREAGRODEMARI»BE—REX-T
e hbEBEZERT 2% CTH 3. NDACC/IRWG EEFES
EEREL -, Ha . dtiEEkEr - BFE - o< - Bl
RBAMEMECFTREEZHRE L (HBlZMEL TE TV
3, SHEE. HRZHD 15 H1E-27 DHE - BB L, 5.
SIE8RBDEMENEE /-0 1992FE L S5EBEfT-> TV
SEEIESE21 BB 28 4. BATORMEIL 2006 FDD
CIFICRWT2EEB & & - 7= (Fig1),

Fig.1. A group photo of the 21% Network for the Detection of Atmospheric
Composition Change (NDACC) / Infra-Red Working Group (IRWG) international
meeting.

FREFNSR T ADHERFRAZER A

RKEFOEBEINREAIO T O—- NIV EREIREFERT S /-
DICEZNSDHIDEBMA T CHFELEE) £ R D VLED &
2P0 HROBRTFT—2E T+ TELEV, §FICH
KU D LZOEBE IZRERICAELTWS, bhbh
OMEETIEH EXT—2 3 >z FIA L 8RS HN
ATHZHEEE(ES EBREDRAZIDIRTEB EHEL T
W,

A 7EFD AN TR (EAK A R0 EHE DA

PoTHY, WEMEDZEIEkEE (CO,) BEX X &>
(CH,) BEODEEHICAZLEFEERIELTWVWD, INUT
FRICEWVTMEEEE S BT JICE->TE
5n7=ARD CO,BEDMENH % Fig2llRd, 1A
S54BICHFTIRIANY FHIBZORE FEEROKE K EE
EE L ERBRODOT L AR ABEEICEL S CO,
DHBICE > TERL )BTRS DA DT LICEEEIC
BoTW3, 5RICHE S EXEBRICE > T COLREN R
5D 6RICHETOEEICSWTIBLVEVEE .
RLUTWB, #HIC2km T CRBREISEWVIE ERED
B L2QEI»HV) . R CO,DRILRICH->TWD E
2503, SBICIEEETKM » 505km I H 3 TDE
TOEELTENEEARIRSN, INYTOEERD
B COEMAL TWBZ &P hH B, 9RICH B ERFIR
EEIDNEREENE EAB DT, BER LR EIAD 5, K
EDESIZCOBEDHERTIE. T D% DIFFFDHY
KED CO,DMILEICH > TWBHLHERICE>TWLW3

Fig.2. Vertical profiles of monthly mean CO, mixing ratio over Siberia.

POHWMFIEEZDZENTED, TNhODTF—42%H
WTEBHLASERD CORENEMEEERLIZHD
N Fig3THh >, CO,RENETHZEE I FDEERTEE
HERENL TWBDT. EESE IR ETHIREIAZ L. BE
1km DIRIEIESE7km DF2ETH 2, SE1kmIZH
2 REDMH/VEIZ8 BMEICEB I h 3 », B/NMEDOHIR
BHIEEEEDISELS A TH Y. SETkm TlH¥
BEh T3,
FEAROBAT -2 %S5 ICEHEETES DI,
2005F & V) EHREEICERAZE £ EH L A A 70
17 b (CONTRAIL 7AY = 7 1) HPEMREMER X
REMBFRLEED TN —TILELE>TEBEINTWVWS
(Fig.4), EHREFE & E > ~EEN L COEEDER &
HATHHTTHD, ThoDF—R2IEERIZHITS
COBEDEREEZE L <EBXLO22H V)., REFEIROEERH

WEhV) T REEXETF IV OWMREL. K5EEA H =X

LD, BET — 2 DIRAEICHRESERL TV 5,

Fig.3. Averaged seasonal variations of CO, over Siberia.

Fig.4. Boeing 777-200ER aircraft and two equipments for atmospheric
observation installed in her cargo room.
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VIR E (NS BRZERT) Collaborative Divisions (National Institute of Advanced Industrial Science and Technology)

BIEUX B2 9EF Environmental Risk Assessment

[RE - R GBI ZNVF—FHAZEHELT

Studies for utilization of safe and secure geothermal energy

REHR BREERR

B = QIS

Visiting Professor Visiting Associate Professor
Hiroshi Asanuma Mio Takeuchi

The members of the Environmental Risk Assessment (AIST Collaborative Laboratory) are carrying out
studies to enhance safe and secure utilization of geothermal energy from a viewpoint of instrumentation and
monitoring. Major research activities in 2013 include, (a) development of technologies to reduce risks of induced
felt earthquakes from geothermal reservoirs, and (b) ultra high resolution imaging technology around a borehole.
Four invited talks in international conferences/workshops were made by the member of the laboratory.

70317 R
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WEESERE (B HRREFZERR) Collaborative Divisions (Central Research Institute of Electric Power Industry )

INAF IR RIAXINESGEF  Biotechnical Eco-management

NMAT7/ 09— NMAIATLEVALE
KRR L DR < BRI R L S UICIRIERHAB

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

measures and environmental measurement.

BEHR BEERIR
i8R RAA WA {HX

Visiting Professor Visiting Associate Professor
Yoshitomo Watanabe = Norio Matsumoto

We are engaged in Biotechnical Eco-management research for mitigation of Green House Gases (GHGs) and
environmental analysis/monitoring.

1. We applied the electrochemical cultivation system for a bio-ethanol production from glycerol.

Glycerol is produced as a byproduct in biodiesel fuel (BDF) production. We investigated the conversion
activity against crude glycerol, and numerically simulated the performance of ethanol production under continuous
cultivation.We investigated their ethanol-producing activity from pure glycerol under high pH conditions. The
ethanol conversion ratio (ethanol production/glycerol consumption) was maintained from pH 7 to 9 at approximately
90% for NS-1 strain. A numerical growth simulation for continuous cultivation of ethanol production from crude
glycerol was performed using the NS-1 strain. In this simulation, the initial glycerol concentration was assumed to
be 50 mM, and maintained at this level while crude glycerol was periodically added. Consequently, the ethanol
concentration reached a final level of 600 mM, which is the highest concentration level reported to date.

2. We developed the novel biosensor using nano-micro technology/imunoassay for sensitive analysis of environmental
mercury.

We apply the simple analysis for standard environmental samples. First, pressure driven flow control was
tested and then, appropriate Solid-phase extraction (SPE) condition was found at optimized flow rate. Next,
mercury enrichment by increasing of sample volume applying for SPE was developed. By adding 50 mL of sample
solution, 6-fold sensitive detection was achieved compared to no-enrichment experiment. Furthermore, developed
simple analysis was applied for standard environmental samples (river water and coal ash). For SPE based
mercury extraction, river water spiked with environmental limit level of mercury and elution with coal ash spiked
with criterion level of mercury for land filling disposal were prepared and processed. Effluent after SPE was
determined by using microfluidic mercury immunoassay. Accordingly, good recovery rate for river water and

elution with coal ash were achieved.
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Fig.-1 Continuous ethanol production by NS-1 strain from glycerol -liquid culture
simulation results-. (quoted from Matsumoto et al (2013))
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Fig.-2 Simplified mercury ion (Hg?") analytical technique based on solid-phase
extraction followed by microfluidic immunoassay. (quoted from Date et al (2013))
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Graduate Course in Strategic Environmental Management and

Sustainable Technology Solutions

BiR S EEA

Professor

Toshiaki Yoshioka

6]
BRI5 RIER
Professor

Shigeaki Fujisaki
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ZHE=F

Professor

Yoshinori Yasuda
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Professor
Yasumitsu Tanaka

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

necessary for it.

The styles of living pregnant in mind were clarified to be composed of convenience, pleasure, nature, self-

development and

communication with society; also we could demonstrate some possibilities of technique to extract technology
from the styles of living drew by the back casting method.

In addition, we are always developing frontier area in advance about environmental leadership, solution
creation, social innovation and future sustainable society, inviting new lecturer, being held seminar/ workshop
with business person and policy makers from Asia and Europe etc. Our new idea, 90 year old hearing method

is spreading to the world now.
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Workshop with Mr. Patrick D. Cowden
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SEMSaT short course

SEMSaT seminar
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GOOD DESIGN AWARD
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Tohoku University Environmental Leadership Program Strategic Energy
and Resource Management and Sustainable Solutions

Strategic Energy and Resource Management and Sustainable Solutions (SERMSS)-generally referred to as the Environmental Leadership Program
(ELP)-was first offered in July 2011 under the auspices of the Graduate School of Environmental Studies (GSES) at Tohoku University, supported by
the Strategic Funds for the Promotion of Science and Technology (JST) of the Japan Ministry of Education, Culture, Sports, Science, and Technology
(MEXT). The ELP program seeks to provide students with the knowledge and skills needed to manage global and local environmental issues in the
fields of energy, resources, and water environments, from both a practical and international perspective. As of December 2013, 31 students were
studying in the Regular Course and 12 had entered and 20 had graduated from the Basic Course. In 2013, there were 15 graduate students (10 Masters
and 5 Doctors) in the Regular Course of whom 5 successfully continued onto the Doctoral Course. The program fully met this year’s quota for candidates,
with a diverse student population hailing from around the world: Algeria, Bangladesh, China, Ecuador, Egypt, Indonesia, Japan, and Philippines. All
lectures have been proceeding well. The 5th International Symposium was held in Japan in September with National Cheng Kung University and Chung
Hsing University, Taiwan. The 6th International Symposium was held in Indonesia in October with Gadjah Mada University and Bandung Institute of
Technology. These symposia featured keynote speeches, student presentations, poster sessions, vivid discussions and field works to get to know the
environment through agriculture and forestry in the region. A summer intensive English course and outdoor field study were offered for Master Course
and Doctoral Course students during the summer in Nagano. In addition, student domestic fieldwork involved activities in the Tohoku region (observing
field work of the production plant and laboratory facilities of natural energy to use geothermal, hot springs, biomass, solar) .

A total of 7 classes in the Master Course and 3 classes in the Doctoral Course were provided for the Regular Course; in addition, special lectures
and fieldwork were offered. Furthermore, 12 students have participated in either domestic or overseas internships in order to develop their research
skills alongside professionals outside the university environment. Classes are in English, and in several courses (including Fundamentals of Sustainability,
Environmental Business and Management, Environmental Leadership Seminar, Environmental Leadership Special Training), are given by native
English speaking specialists. Both Tohoku University professors and students had opportunities for discussions with them. The ELP also has ongoing
cooperative research activities with domestic and overseas professionals including environmental leaders in other organizations.
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Group work and discussion in class

The 6" International Symposium at Gadjah Mada
University, Indonesia

Fieldwork in Yogyakarta

Graduation
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Supporting Environmental Research and Collaborative Projects for an Eco-friendly Future

The GSES Strategy Support Section assists the Dean of the Graduate School's in strategic areas such as
acquiring large budget projects and promoting interdisciplinary collaborations between industry, academia, and

government. In 2013, in parallel with our routine tasks of supporting international exchanges, matchmaking
between basic research and companies, and reporting the GSES's research activities, we also publicized the
outcome of the projects we have worked on, and placed a particular focus on assisting exploratory research and

development to move to the next stage.
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Tohoku Recovery Next-generation Energy Research and Development Project

people in their communities have deepened.

We are developing the next generation energy, such as ocean, microalgae, and solar renewable energy and an
energy management system (EMS) that integrate this kind of energy and mobility.

We transmit this information to the world. The goal of the “Tohoku Recovery Next-generation Energy
Research and Development Project” is to create measures and solutions to build a society using those energies.
The “Tohoku University Graduate School of Environmental Studies” was given a grant from the Ministry of
Education and started the project in September 2012. We and relevant departments of Tohoku University lead
other five national and private universities, such as Tokyo University, as well as five municipalities including
Sendai City. This project has been given the status as one of the eight major “Environmental Energy Project”
making Tohoku University the base of the Reconstruction effort after the disaster. In the two years since being
established, each of the project’s three tasks have collected basic data and made testing machines to conduct
demonstration in the disaster stricken areas. In the process, relationship between local governments and the
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Yuto Usui, Noriaki Watanabe, Akihisa Kizaki and
Kiyotoshi Sakaguchi

@ Lffects of Vertical Stress on Fracture Propagation using
Super Critical Carbon Dioxide. [Proc. of EUROCK 2013,
(2013) , 963-968] A. Kizaki, K. Ohashi, H. Tanaka, K.
Sakaguchi

@ Initial stress measurement by CCBO using a new test of
strain sensitivity in the Mizunami Underground Research

Coexistence Activity Report 2013

Laboratory. [Proc. of EUROCK 2013, (2013)] T.
Yokoyama, M. Shimoyama, T. Sato, H. Sanada, T. Tanno
and K. Sakaguchi

@ Numerical Simulation of Water Jet Excavation of Soft
Rock Saturated with Water. [Proc. of EUROCK 2013,
(2013) , 479-484] K. Sakaguchi, Y. Yumoto and A. Kizaki

@Lffects of Pore Water on Hydraulic Fracture Propagation
using Super Critical Carbon Dioxide as Fracturing Fluid.
[Proceedings of The 6th Int. Symp. on In-situ Rock
Stress, 1(1), (2013) , 306-312] Akihisa KIZAKI, Hiroharu
TANAKA, Kiyotoshi SAKAGUCHI

@ In-situ stress measurements to constrain stress and
strength near seismic faults in deep level South African
gold mines. [Proceedings of The 6th Int. Symp. on In-situ
Rock Stress, 1(1), (2013) , 614-623] Hiroshi Ogasawara,
Harumi Kato, Gerhard Hofmann, Dave Roberts, Phil
Pipere, Trevor Clements, Yasuo Yabe, Kiyotoshi
Sakaguchi

@ In-situ rock stress measurement in the Kamaishi mine
before and after the 2011 Tohoku-oki earthquake.
[Proceedings of The 6th Int. Symp. on In-situ Rock
Stress, 1(1), (2013) , 153-161] Kiyotoshi Sakaguchi, Taro
Koyano, Tatsuya Yokoyama, Akihisa Kizaki

@ Experimental determination of poroelastic constants for
sandstone under geologic COZ2Z sequestration conditions.

[Proceedings of The 6th Int. Symp. on In-situ Rock

Stress, 1(1), (2013) , 1086-1099] Yuto Usui, Noriaki
Watanabe, Akihisa Kizaki, Kiyotoshi Sakaguchi

@ Improved CCBO technique by using a new biaxial test
for strain sensitivities. [Proceedings of The 6th Int.
Symp. on In-situ Rock Stress, 1(1), (2013) , 714-721]
Tatsuya YOKOYAMA and Kiyotoshi SAKAGUCHI

O@EESLIE O T AL DB R E#E~ D@ . [Journal of
MMIJ, 129(7), (2013) , 455-460] JZI1ik L, T4k ML,
ARIFHZA

Q@ WAL E B X R E A L LCTHW-HiHAE
i B & USRI &K H O AR . [Journal of MMIJ, 129
(7), (2013) , 461-466] AKIFE A, HPER, HITEH

@ Removal of geothermal scale using a low-speed self-
rotating waterjet nozzle system under high ambient
pressure. [Proc. of 10th Pacific Rom Int. Conf. on Water
Jet Technology, (2013)] K. Shioya, A. Kizaki, N.
Watanabe, K. Sakaguchi, T. Igi, T. Kon, K. Suzuki

@ SPHEIC L 2MAD Y+ ==V vy MEHI VI 2L —
Ta v, [ LA, 29(2), (2013) |, 4-13] IKITER, wAR
He—, ARIEFHA

@ GeoFlow % v 72 & RAVF R F 12 B 2 BB Ai o
FHAM . DR 2k | 78(6), (2013) , 482-490] P HIN A,
AGHE, LRE#EY, EIEE

@ Oil-water relative permeability curves for fractures in
granite and limestone at different intrinsic permeabilites.
[Proceedings of the 19th Formation Evaluation
Symposium of Japan, (2013) , Paper I-] K. Sakurai, N.
Watanabe, T. Ishibashi, N. Tsuchiya, Y. Ohsaki, T.
Tamagawa, M. Yagi

@ Experimental and numerical determination of relative
permeability curves for two-phase flow through a rock
fracture under confining pressure. [Proceedings of the
6th International Symposium on In-Situ Rock Stress,
(2013), 524-533] N. Watanabe, K. Sakurai, T. Ishibashi, N.
Tsuchiya

@ Time-dependent permeability of carbonate fracture
influenced by stress and pH. [Proceedings of the 6th
International Symposium on In-Situ Rock Stress, (2013) ,
484-489] T. Ishibashi, T. P. McGuire, N. Watanabe, N.
Tsuchiya, D. Elsworth

@ Permeability evolution in carbonate fractures: competing
roles of confining stress and fluid pH. [Water Resources
Research, 49, (2013) , 1-15] T. Ishibashi, T. McGuire, N.
Watanabe, N. Tsuchiya, D. Elsworth

@ Development of predictive model equation for hydrogen
production from hydrothermal reaction of sulfide.
[Preprint of papers - American Chemical Society,
Division of Energy & Fuels, 58(1), (2013) , 642-643] P.
Setiani, N. Watanabe, A. Kishita, N. Tsuchiya

@® A predictive model and mechanisms associated with
hydrogen production via hydrothermal reactions of
sulfide. [International Journal of Hydrogen Energy, 38,
(2013) , 11209-11221] P. Setiani, N. Watanabe, A. Kishita,
N. Tsuchiya

BERIFNF— X2V T1E3H
[F#X]

@ Portfolio structuring and social implementation in the
development of complex technology. [Synthesiology, 6(3),
(2013) , 177-183] Takeshi Komai

@57 T ) T & Fl T R Gt 5 Al TR O S —
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[HARM T ARS4EE, 55(4), (2013)] AZHAI, B, HA
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,6(3), (2013) , 180-186] Bk

@ Rapid measurement of radiocesium in water using a
Prussian blue impregnated nonwoven fabric. [Journal of
Nuclear Science and Technology, 50(7), (2013) , 674-6811]
Tetsuo Yasutaka, Tohru Kawamoto, Yoshishige Kawabe,
Toshio Sato, Mutsuto Sato, Yasukazu Suzuki, Kimihito
Nakamura and Takeshi Komai

@it ¥y A5 A OB Lo HEICET 5
g MRS . [RADIOISOTOPES, 62(4), (2013) , 211-218]
PR, AR, Byt

@ Characterization of seawater extractable organic matter
from bark compost by TMAH-py-GC/MS. [J. Anal. Appl.
Pyrolysis, 99, (2013) , 9-15] Iwai, Hisanori Fukushima,
Masami Yamamoto, Mitsuo Komai, Takeshi Kawabe,
Yoshishige

@G IMRRALKFE R G & LRy 7)) 7IZ & 5 145
YR EoOMS. (FI ANV Y =7 v F, 58(1),
(2013) , 55-60] #ZHAN, BuFta, HAHEF
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FoNA AT s u Y=gk 13(1), (2013) , 27-30] =N
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@ Tracer experiment and RTD analysis of DAF separator
with bar-type baffles. [Water Science and Technology, 67
(6), (2013) , 942-947] Terashima M., Isawaki M., Yasui H.,
Goel R, Suto K., Inoue C.

@® Degradation potential and microbial community
structure of heavy oil-enriched microbial consortia from
mangrove sediments in Okinawa, Japan. [Journal of
Environmental Science and Health, Part A, 48(8), (2013),
835-846] Bacosa H., Suto K., Inoue C.

@ 73R IR 1 IR I R o i v R R & Bk O
FEOh MR o B [ LAY S (G o) | 69(1),
(2013) , 19-24] flfitE25, = W&y, I ET0L, JLREAT,
st SR

@1 RIK T D EILFKOHFIETLRONEE & 3 UiADHAM DB
¥.[r3anvzryy=7Y 7, 58(1), (2013) , 36-44] /I
NIFRIE, ZHEZ—, HF LF5A

@ Screening of As-accumulating plants using a foliar
application and a native accumulation of As.
[International Journal of Phytoremediation, in press,
(2013)] Zhang Zhenyi, Sugawara Kazuki, Hatayama
Masayoshi, Huang Yi, Inoue Chihiro

O I RFIVLAEHATED T 74 L AT AT =T a v,
(FIpnzyy=7Y v, 59 (2013) , in press-] 3 E
T-oh, EER—M, SCE, mERY, HNEA, W LEE
1T
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@ Unique inclusion behaviour of 5,11,17,23-tetra-tert-butyl-
25,26,27 28-tetraaminothiacalix [4] -arene towards small
organic molecules. [Supramol. Chem., 25(12) , (2013) ,
812-818] Naoya Morohashi, Hiroshi Katagiri, Takanori
Shimazaki, Yuichi Kitamoto, Shinya Tanaka, Chizuko
Kabuto, Nobuhiko Iki, Tetsutaro Hattori, Sotaro Miyano

@ Dissociation Kinetic Analysis of Ce (III) Complex with
Quin2 by Microchip Capillary Electrophoretic Reactor.
[Anal. Sci, 29(5), (2013) , 553-557] Kei-ichirou Ohtsuka,
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Nobuhiko Iki, Hitoshi Hoshino, and Toru Takahashi

@® A molecular probe for recognizing the size of
hydrophobic cavities based on near-infrared absorbing
diradical-PtII complexes. [Chem. Commun., 49, (2013) ,
4812-4814] Kousaku Tamura, Atsuko Masuya , Hitoshi
Hoshino, and Nobuhiko Iki

(EE]

@ Capillary Electrophoresis and Microchip Capillary
Electrophoresis: Principles, Applications, and Limitations.
[Wiley, (2013)] Toru Takahashi and Nobuhiko Iki

RIRE o R F 57 BF
(3]

@ Noninvasive measurement of respiratory activity of
mouse embryoid bodies and its correlation with mRNA
levels of undifferentiation/differentiation markers.
[Molecular BioSystems, 9, (2013) , 2701-2711] Hitoshi
Shiku, Toshiharu Arai, Yuanshu Zhou, Nana Aoki, Taku
Nishijo, Yoshiko Horiguchi, Kosuke Ino, Tomokazu
Matsue

@ Noninvasive Measurement of Alkaline Phosphatase
Activity in Embryoid Bodies and Coculture Spheroids
with Scanning Electrochemical Microscopy. [Anal.
Chem., 85(20) , (2013) , 9647-9654] Toshiharu Arai,
Taku Nishijo,Yoshiharu Matsumae, Yuanshu Zhou,
Kosuke Ino, Hitoshi Shiku, Tomokazu Matsue

@ Positioning of cells in a fluidic channel by negative
dielectrophoresis. [Sens. Actuat. B, 186, (2013) , 9-16]
Tomoyuki Yasukawa, Junko Yamada, Hitoshi Shiku,
Fumio Mizutani, Tomokazu Matsue

@ Screen-printed endotoxin sensor based on amperometry
using novel p-aminophenol conjugated substrate for
Limulus amebocyte lysate protease reaction. [Analyst,
138, (2013) , 6523-6531] Kumi Y. Inoue, Shinichiro
Takano, Satoko Takahashi, Yosuke Ishida, Kosuke Ino,
Hitoshi Shiku, Tomokazu Matsue

@ Cell pairing using dielectrophoresis-based device with
IDA electrodes. [Lab Chip, 13(18) , (2013) , 3650-3652]
Mustafa Sen, Kosuke Ino, Javier Ramoén-Azcon, Hitoshi
Shiku, Tomokazu Matsue

@ Electrochemical device with interdigitated ring array
electrodes for investigating the relationship between
cardiomyocyte differentiation from embryonic stem cells
and alkaline phosphatase activity. [Electrochemistry, 81,
(2013), 682-687] K. Ino, T. Nishijo, Y. Kanno, F. Ozawa, T.
Arai, Y. Takahashi, H. Shiku, T. Matsue

@ acile and rapid alignment of carbon nanotubes within a
hydrogel using the dielectrophoresis technique and its
application for fabricating skeletal muscle tissues.
[Advanced Materials, 25 (29) , (2013) , 4028-4034] Javier
Ramoén-Azcon, Samad Ahadian, Mehdi Estili, Xiaobin
Liang, Serge Ostrovidov, Hirokazu Kaji, Hitoshi Shiku,
Yoshio Sakka, Ken Nakajima, Murugan Ramalingam. Ali
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Khadembhosseini, Tomokazu Matsue

@ Non-invasive measurement of glucose uptake of skeletal
muscle tissue models using a glucose nanobiosensor.
[Biosens. Bioelectron., 50, (2013) , 194-201] Raquel
Obreg6n, Samad. Ahadian, Javier Ramoén-Azcon, Luyang
Chen, Serge Ostrovidov, Gulden Camci-Unal, Takeshi
Fujita, Hirokazu Kaji, Kosuke Ino, Hitoshi Shiku, Mingwei
Chen, Tomokazu Matsue

@ Multi-parameter analyses of three dimensionally cultured
tumor spheroids based on respiration activity and
comprehensive gene expression profiles. [Anal. Biochem.,
439, (2013) , 187-193] Y. Zhou , T. Arai, Y. Horiguchi , K.
Ino, T. Matsue, H. Shiku.

@ Carbon-Ag/AgCl probes for detection of cell activity in
droplets.[Anal. Chem.,, 85(8), (2013), 3832-3835] K. Ino, K.
Ono, T. Arai, Y. Takahashi, H. Shiku, T. Matsue

@ LSI-based amperometric sensor for real-time monitoring
of embryoid bodies. [Biosens. Bioelectron, 48, (2013) , 12-
18] M. Sen, K. Ino, K. Y. Inoue, T. Arai, T. Nishijo, A.
Suda, R. Kunikata, H. Shiku, T. Matsue.

@ Tacrolimus inhibits the revascularization of isolated
pancreatic islets. [PLoS One, 8(4), (2013) , e56799-] R.
Nishimura, S. Nishioka, I. Fujisawa, H. Shiku, M. Shimada,
S. Sekiguchi, K. Fujimori, A. Ushiyama, T. Matsue, S.
Satomi, M. Goto.

@ Alginate gel microwell arrays using electrodeposition for
three-dimensional cell culture. [Lab Chip, 13(15), (2013),
3128-3135] Fumisato Ozawa, Kosuke Ino, Toshiharu Arai,
Javier Ramon-Azcon, Yasufumi Takahashi, Hitoshi Shiku,
Tomokazu Matsue

@ Evaluation of the Differentiation Status of Single
Embryonic Stem Cells by Using Scanning
Electrochemical Microscopy. [Chem. Commun., 49 (58) |,
(2013) , 6498-6500] Yoshiharu Matsumae, Toshiharu
Arai, Yasufumi Takahashi, Kosuke Ino, Hitoshi Shiku,
Tomokazu Matsue

@® A contactless electrical stimulator: Application to
fabricate functional skeletal muscle tissue. [Biomedical
Microdevices, 15(1), (2013) , 109-115] Samad Ahadian,
Javier Ramon-Azcon, Serge Ostrovidov, Gulden Camci-
Unal, Hirokazu Kaji, Kosuke Ino, Hitoshi Shiku, Ali
Khademhosseini, Tomokazu Matsue

@ Electrodeposition of alginate gels for construction of
vascular-like structures. [Journal of Bioscience and
Bioengineering, 115(4), (2013) , 459-461] F. Ozawa, K.
Ino, Y. Takahashi, H. Shiku, T. Matsue

@ Isolation and quantification of messenger RNA from
tissue models by using a double-barrel carbon probe.
[Analytical and Bioanalytical Chemistry, (2013)] Yuji
Nashimoto, Yasufumi Takahashi, Ryosuke Takano,
Kosuke Miyashita, Shukuyo Yamada, Kosuke Ino, Hitoshi
Shiku, Tomokazu Matsue

RIEHARREF D
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@ Surface modification of Cu metal particles by the
chemical reaction between the surface oxide layer and a
halogen surfactant [Journal of Physics and Chemistry of
Solids, 75, (2014) , 68-73] Shun Yokoyama, Hideyuki
Takahashi, Takashi Itoh, Kenichi Motomiya and
Kazuyuki Tohji

@ Neutron Holography and Diffuse Scattering of Palladium
Hydride [Physical Review B, (2014) , in press] Hayashi
Kouichi, Ohoyama Kenji, Orimo Shin-ichi, Takahashi
Hideyuki, Shibata Kaoru

@ HIEERIC X B LKED D OKFE L A F— 8k (R,
713, (2013) , 9-19] WfGIEE, MRS, BhiLfe, HEETFHENs,
TREED A, FoUARE, /AREER, THEREER, A

@Synthesis method for well crystallized alloy nanoparticles
in aqueous solution under room temperature by
controlling the metal complexes condition [Annual
TechConnect World Technical Proc, (2013) , CD-ROM]
Takashi Mabuchi, Shun Yokoyama, Hideyuki Takahashi,
and Kazuyuki Tohji

@ Elucidation of the reaction mechanism during the
removal of copper oxide by halogen surfactant at the
surface of copper plate [Applied Surface Science, 264,
(2013) , 664-669] Shun Yokoyama, Hideyuki Takahashi,
Takashi Itoh, Kenichi Motomiya, and Kazuyuki Tohji

@ Basic study for the application of Cu supported ZnS and
7Zn0O photocatalysts for the COZ2Z conversion into alcohol
[AIP Conference Proc. (SolChES) , 1568, (2013) , 24-27]
Yasuharu Kajino, Hideyuki Takahashi, Kazuyuki Tohji

@ Basic study for the construction of solar cell using CdS
photocatalysts and Na2S4 electrolyte [AIP Conference
Proc. (SolChES) , 1568, (2013) , 74-76] Takashi Mabuchi,
Tsugumi Hayashi, Hideyuki Takahashi, Kazuyuki Tohji

@ Effective hydrogen generation and resource circulation
based on sulfur cycle system [AIP Conference Proc.
(SolChES) , 1568, (2013) ., 67-73] Hideyuki Takahashi,
Takashi Mabuchi, Tsugumi Hayashi, Shun Yokoyama,
Kazuyuki Tohji

RIRFEM TV A L 23H
(]

@ Preparation and evaluation of spherical Ca-deficient
hydroxyapatite granules with controlled surface
microstructure as drug carriers. [Materials Science and
Engineering : C 33, (2013) , 2446-2450] Masanobu
Kamitakahara, Ryohei Imai, Koji Ioku

@ Formation of organically modified octacalcium phosphate
in solutions containing various amounts of
benzenedicarboxylic acids. [Journal of the Ceramic
Society of Japan, 121, (2013) , 219-225] Taishi Yokoi,
Masanobu Kamitakahara, Masakazu Kawashita, Chikara
Ohtsuki

@ Observation of Transformation Behavior of Octacalcium
Phosphate to Hydroxyapatite. [Key Engineering
Materials, 529-530, (2013) , 11-14] Natsuko Ito, Masanobu
Kamitakahara, Koji Ioku

@ Characterization and In Vitro Evaluation of Silicate-
Containing Tricalcium Phosphate Prepared through Wet
Chemical Process. [Key Engineering Materials, 529-530,
(2013) , 105-108] Masanobu Kamitakahara, Shota
Umemoto, Koji Ioku

@ Bcehavior of hydroxyapatite crystals in a simulated body
fluid: effects of crystal face. [Journal of the Ceramic
Society of Japan, 121, (2013) , 807-812] Hiroyuki Shibata,
Taishi Yokoi, Tomoyo Goto, Ill Yong Kim, Masakazu
Kawashita, Koichi Kikuta, Chikara Ohtsuki

@ Effects of polymer concentration on the morphology of
calcium phosphate crystals formed in polyacrylamide
hydrogels. [Journal of Crystal Growth, 383, (2013) , 166-
171] Taishi Yokoi, Masakazu Kawashita, Chikara Ohtsuki

@ Biomimetic mineralization of calcium phosphates in
polymeric hydrogelscontaining carboxyl groups. [Journal
of Asian Ceramic Societies, 1, (2013) , 155-162] Taishi
Yokoi, Masakazu Kawashita, Chikara Ohtsuki
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@ Preparation of Mg-Al layered double hydroxide doped
with Fe* and its application to Cr (V1) removal.
[Separation and Purification Technology, 122, (2014) ,
12-16] Tomohito Kameda, Eisuke Kondo, Toshiaki
Yoshioka

@ Simultaneous removal of SO, and NO, using Mg-Al oxide
slurry treatment. [Chemosphere, 93 (11) , (2013) , 2889-
2893] Tomohito Kameda, Aki Kodama, Toshiaki
Yoshioka

@ Elucidation of the Mechanism of Reaction between S,04”,
Selenite and Mn®" in Aqueous Solution and Limestone-
Gypsum FGD Liquor. [Environmental Science &
Technology, 47 (19) , (2013) , 11311-11317] Hiroyuki
Akiho, Shigeo Ito, Hiromitsu Matsuda, Toshiaki Yoshioka

@ Thermodynamic equilibrium analyses of the uptake of
aromatic compounds from an aqueous solution by
magnesium aluminum (Mg Al) layered double
hydroxide intercalated with 1-naphthol-3.8-disulfonate.
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[Solid State Sciences, (20) , (2013) , 75-79] Tomohito
Kameda, Tomomi Uchiyama, Toshiaki Yoshioka

@® Metal recovery from wire scrap via a chloride
volatilization process:Poly (viny chloride) derived
chlorine as volatilization agent. [Thermochimica Acta,
(562) , (2013) , 65-69] Tomohito Kameda, Shoko
Fukushima, Guido Grause, Toshiaki Yoshioka

@ Recovery of glass fibers from glass fiber reinforced
plastic by pyrolysis. [Journal of Material Cycles and
Waste Management, 15(2), (2013) , 122-128] Guido
Grause, Tomoyuki Mochizuki, Tomohito Kameda,
Toshiaki Yoshioka

@ Removal of lead from cathode ray tube funnel glass by
chloride volatilization. [International Journal of
Environmental Science and Technology, (2013)] Guido
Grause, Norihisa Yamamoto, Tomohito Kameda, Toshiaki
Yoshioka

@ Preparation of Cu-Al layered double hydroxide
intercalated with ethylenediaminetetraacetate by
coprecipitation and its uptake of rare earth ions from
aqueous solution. [Solid State Sciences, (17) , (2013) ,
28-34] Tomohito Kameda, Kazuaki Hoshi, Toshiaki
Yoshioka

@ Removal of chloride from ethylene glycol solution using
alumina/zeolite membrane as a physical boundary
between the organic and aqueous phases. [Journal of
Material Cycles and Waste Management, 15(3), (2013) ,
404-408] Tomohito Kameda, Chisato Shoji, Shoko
Fukushima, Guido Grause, Toshiaki Yoshioka

@® A Novel Approach for Determining the Proportions of
Pyrolysis and Hydrolysis in the Degradation of Poly
(ethylene terephthalate) in ®O-Labeled Stream.
[Chemistry Letters, 42(3), (2013) , 212-214] Shogo
Kumagai, Yuto Morohoshi, Guido Grause, Tomohito
Kameda, Toshiaki Yoshioka

@ Treatment of NO and NO, with MG-AL oxide slurry.
[Journal of Environmental Science and Health, 48(1),
(2013) , 86-91] Tomohito Kameda, Aki Kodama, Yuki
Fubasama, Shogo Kumagai, Toshiaki Yoshioka

@ Impact of brominated flame retardants on the thermal
degradation of high-impact polystyrene. [Polymer
Degradation and Stability, (98) , (2013) , 306-315] Guido
Grause, Daiki karakita, Jun Ishibashi, Tomohito Kameda,
Thallada Bhaskar, Toshiaki Yoshioka

@ Electrodialysis for NaCl/EG solution using ion-exchange
membranes. [Journal of Material Cycles and Waste
Management, 15(1), (2013) , 111-114] Tomohito Kameda,
Shoko Fukushima, Chisato Shoji, Guide Grause, Toshiaki
Yoshioka
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@ Production of organic acids from alginate in high
temperature water [Journal of Supercritical Fluids, 65,
(2012) , 39-44] T.M. Aida, T. Yamagata, C. Abe, H.
Kawanami, M. Watanabe, R.L. Smith Jr

@ Partition coefficients of furan derivative compounds in
1-n-butyl-3-methylimidazolium chloride ([bmim] [Cl])
-supercritical CO, biphasic systems and their correlation
and prediction with the LSER- 6 model [Journal of
Superecritical Fluids, 79, (2013) , 32-40] Y. Hiraga, A.
Hayasaka, Y. Sato, M. Watanabe, R.L. Smith Jr

@ Dissolution and recovery of cellulose from 1-butyl-3-
methylimidazolium chloride in presence of water
[Carbohydrate Polymers, 92, (2013) , 651-658] M. Iguchi,
T.M. Aida, M. Watanabe, R.L. Smith Jr

@ Measurement of pure hydrogen and pure carbon dioxide
adsorption equilibria for THF clathrate hydrate and
tetra-z-butyl ammonium bromide semi-clathrate hydrate
[Fluid Phase Equilibria, 357, (2013) , 80-85] H. Komatsu,
A. Hayasaka, M. Ota, Y. Sato, M. Watanabe, R.L. Smith

BREME7OEAZSH
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@ Particle Coagulation in Molten Metal Based on Three-
Dimensional Analysis of Cluster by X-Ray Micro-
Computer Tomography (CT). [ISIJ International, 53(11),
(2013) , 1958-1967] T. Li, S. Shimasaki, S. Taniguchi, K.
Uesugi, and S. Narita

@ Morphology of Nonmetallic-inclusion Clusters Observed
in Molten Metal by X-ray Micro-Computed Tomography
(CT) . [ISI] International, 53 (11) , (2013) , 1943-1952] T.
Li, S. Shimasaki, S. Taniguchi, K. Uesugi, and S. Narita

@ Stereological Analysis of Nonspherical Particles in Solid
Metal. [Metallurgical and Materials Transactions B, 44(3),
(2013) , 750-761] T. Li, S. Shimasaki, S. Taniguchi, K.
Uesugi, and S. Narita

@ Ferro-magnetic Resonance (FMR) Heating of Ferri
Magnetic Materials. [Proc. 2nd Global Congress on
Microwave Energy Applications (GCMEA2) , (2013) ,
220-227] N. Yoshikawa, T. Kato and S. Taniguchi

=EERMNA7O0tAESEH
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@ Utilization of Oxidation Heat of Metallic Iron for the
Production of Iron Ore Sinter. [International Conference
on Smart Carbon Saving and Recycling for Ironmaking,
(2013) , 13-14] Kazuya Fujino, Taichi Murakami and

Eiki Kasai

@® Quantitative Analysis on Contribution of Direct
Reduction of Iron Oxide in Carbon Composite. [ISI]
International, 53010, (2013) , 1763-1769] Taichi
Murakami, Takeshi Nishimura, Naohiro Tsuda and Eiki
Kasai
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@ Acceleration of Carburization and Melting of Carbon-
Iron Ore Composite using Two Kinds of Carbonaceous
Materials. [9th Japan-Brazil Symposium on Dust
Processing - Energy - Environment in Metallurgical
Industries, (2013) , 225-232] Taichi Murakami, Kaori
Suzuki, Kanae Owaki, and Eiki Kasai

@ Effect of metallic iron as an agglomeration agent on the
permeability of sintering bed. [ISI] International, 53(9),
(2013) , 1617-1624] Kazuya Fujino, Taichi Murakami and
Eiki Kasai

@ Reaction Mechanism of Iron Ore - Carbon Composite at
Elevating Temperature. [Proceedings of ISIJ-VDEh-
Jernkontoret Joint Symposium, (2013) , 79-86] Taichi
Murakami, Yuki Takyu, and Eiki Kasai
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@® New Method of Iron Based Foam Material by Slag
Foaming of Molten Oxide and Its Reduction Process.
[Proceedings of the 8th International Conference on
Porous Metals and Metallic Foams (MetFoam 2013) ,
(2013)] Taichi Murakami, Takuma Akagi, and Eiki Kasai
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@ Effect of Granule Structure on the Combustion Behavior

of Coke Breeze for Iron Ore Sintering. [ISI]
International, 53(9), (2013) , 1594-1598] Y. Tobu, M.

Nakano, T. Nakagawa and T. Nagasaka

@ Simultaneous material flow analysis of nickel, chromium
and molybdenum used in alloy steel by means of input-
output analysis. [Environmental Science & Technology,
47(9), (2013) , 4653-4660] Kenichi Nakajima, Hajime
Ohno, Yasushi Kondo, Kazuyo Matsubae, Osamu Takeda,
Takahiro Miki, Shinichiro Nakamura, and Tetsuya
Nagasaka

@ Recyclability of Phosphorous from Steelmaking Slag in
Terms of Total Materials Requirement. [Journal of
Industrial Ecology, 17(5), (2013) , 722-730] Eiji Yamasue,
Kazuyo Matsubae, Kenichi Nakajima, Seiji Hashimoto
and Tetsuya Nagasaka

@® Simultaneous MFA of nickel, chromium and
molybdenum used in alloy steel by means of input-output
analysis. [Environmental Science & Technology, (2013)]
Kenichi Nakajima, Hajime Ohno, Yasushi Kondo, Kazuyo
Matsubae, Osamu Takeda, Takahiro Miki, Shinichiro
Nakamura, and Tetsuya Nagasaka
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@® Sustainable Phosphorus Management: A Global
Transdisciplinary Roadmap Edited by Roland W. Scholz,
Amit H. Roy, Fridolin S. Brand, Debbie T. Hellums, and
Andrea E. Ulrich, Springer, forthcoming. Dissipation and
Recycling: What Losses, What Dissipation Impacts, and
What Recycling Options? Yarime, Masaru, Cynthia
Carliell-Marquet, Deborah T. Hellu ms, Yuliya
Kalmykova, Daniel J. Lang, Quang Bao Le, Dianne
Malley, Kazuyo Matsubae, Makiko Matsuo, Hisao Ohtake,
Alan Omlin, Sebastian Petzet, Roland W. Scholz, Hideaki
Shiroyama, Andrea E. Ulrich, and Paul Watts

@ Phosphorus, Food, and Our Future Edited by Karl A.
Wyant, Jessica R. Corman, and James ]J. Elser, Oxford
University Press, Chapter 6: Phosphorus Recovery and
Reuse, P is for Processing, Hiroko Yoshida, Kimo van
Dijk, Aleksandra Drizo, Steven W. Van Ginkel, Kazuyo
Matsubae, Mark Buehrer Chapter 8: How MFA,
transdisciplinarity, complex adaptive systems thinking,
and education reform are keys to better managing P, P
is for Parity, Rebecca Cors, Kazuyo Matsubae, Anita
Street
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@ Relationship between Porous and Mechanical Properties
of Hydrothermally Synthesized Porous Materials from
Diatomaceous Earth. [Industrial & Engineering
Chemistry Research, (2013) , 17865-17970] Yani Jing ,
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Zhenzi Jing , Emile Hideki Ishida
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(2013) , 341-350] i JIIMWIEE - 44 FH 55 MR

@Iydrothermal Synthesis of Humidity-Regulating Material
from Calcined Loess. [Industrial & Engineering
Chemistry Research, (52) , (2013) , 4779-4786] Yi Zhang
b, Hideki Ishida
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@ ‘Nature Technology —Creating a Fresh Approach to
Technology and Lifestyle”. [Springer, (2013)] Emile
H.Ishida, Ryuzo Furukawa
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@ LEffective shell layer thickness of platinum for oxygen
reduction reaction alloy catalysts. [Physical Chemistry
Chemical Physics, 15, (2013) , 17771-17774] N. Todoroki,
Y. Asakimori, T. Wadayama

@ Platinum-enriched Ni/Pt(111) Surfaces Prepared by
Molecular Beam Epitaxy: Oxygen Reduction Reaction
Activity and Stability. [Materials Transactions, 54,
(2013), 1735-1740] N. Todoroki, R. Takahashi, Y. lijima, Y.
Yamada, T. Hayashi, T. Wadayama

@® ORR Activity Enhancement of MBE-Prepared Pt
Monolayer on Au Single-Crystal Substrate. [ECS
Transactions, 50 (36) , (2013) , 45-55] Yuki Iijima, Yu
Takahashi, Ken-ichi Matsumoto, Naoto Todoroki, and
Toshimasa Wadayama

@ Oxygen reduction reaction activities for Pt-enriched Co/
Pt(111) , Co/Pt(100) , and Co/Pt(110) model catalyst
surfaces prepared by molecular beam epitaxy. [Surface
Science, 607, (2013) , 54-60] Y. Yamada, K. Miyamoto, T.
Hayashi, Y. Iijima, N. Todoroki, T. Wadayama

@ Electrochemical Stability of Topmost Surface of Pt-
Enriched Ni/Pt(111) Prepared by Molecular Beam
Epitaxy. [ECS Transactions, 50, (2013) , 1715-1722] N.
Todoroki, Y. Iijima, R. Takahashi, Y. Yamada, K.
Matsumoto, T. Hayashi, T. Wadayama

@ Structure and Electrochemical Stability of Pt-Enriched
Ni/Pt(111) Topmost Surface Prepared by Molecular
Beam Epitaxy. [Journal of The Electrochemical Society,
160(6), (2013) , F591-F596] Naoto Todoroki, Yuki Iijima,
Ryota Takahashi, Yu Asakimori, and Toshimasa
Wadayama

@ Oxygen Reduction Reaction Activities for Pt/Au(hkl)
Bimetallic Surfaces Prepared by Molecular Beam
Epitaxy. [Journal of The Electrochemical Society, 160(8),
(2013) , F898-F904] Yuki Iijima, Takayuki Kondo, Yu
Takahashi, Yohe Bando, Naoto Todoroki, and Toshimasa
Wadayama
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@® Long-term biopersistence of tangled oxidized carbon
nanotubes inside and outside macrophages in rat
subcutaneous tissue. [Scientific Reports, 3, (2013) , 2516-]
Yoshinori Sato, Atsuro Yokoyama, Yoshinobu Nodasaka,
Takao Kohgo, Kenichi Motomiya, Hiroaki Matsumoto,
Eiko Nakazawa, Tomoko Numata, Minfang Zhang,
Masako Yudasaka, Hideyuki Hara, Rikita Araki, Osamu
Tsukamoto, Hiroaki Saito, Takeo Kamino, Fumio Watari,
Kazuyuki Tohji

@ Helicity Selective Photoreaction of Single-walled Carbon
Nanotubes with Organosulfur Compounds in the
Presence of Oxygen. [Journal of the American Chemical
Society, 135, (2013) , 6356-6362] Yutaka Maeda, Junki
Higo, Yuri Amagai, Jun Matsui, Kei Ohkubo, Yusuke
Yoshigoe, Masahiro Hashimoto, Kazuhiro Eguchi, Michio
Yamada, Tadashi Hasegawa, Yoshinori Sato, Jing Zhou,
Jing Lu, Tokuji Miyashita, Shunichi Fukuzumi, Tatsuya
Murakami, Kazuyuki Tohji, Shigeru Nagase, Takeshi
Akasaka

@ Aryl Iodides as Strong Inhibitor in Gold and Gold-Based
Bimetallic quasi-Homogeneous Catalysis. [Chemical
Communications, 49, (2013) , 2542-2544] Raghu Nath
Dhital, Choavarit Kamonsatikul, Ekasith Somsook,
Yoshinori Sato, Hidehiro Sakurai
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@ Nurturing Environmental Leaders among Postgraduate
Researchers: Experience at Tohoku University.
[Proceedings of ASSURE 2013, Thailand, May 2013,
(2013) ] Michael Norton
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@ Spectroscopic determination of the critical temperatures
and pressures of H,0, CO, and C,H;OH. [Journal of
Mineralogical and Petrological Sciences, 108(6), (2013) ,
01-10] Chizu SEKIGUCHI, Nobuo HIRANO, Atsushi
OKAMOTO and Noriyoshi TSUCHIYA

@® Coupled reactions and silica diffusion during
serpentinization. [Geochimica Cosmochimica Acta, 119,
(2013) , 212-230] Yuichi Ogasawara, Atsushi Okamoto,
Nobuo Hirano, and Noriyoshi Tsuchiya

@ The effect of Al and Na on the precipitation rate of silica
minerals: hydrothermal flow-through experiments at 430

@ C and 31 MPa. [Procedia Earth and Planetary Science, 7,
(2013) , 762-765] Hanae Saishu, Atsushi Okamoto, and
Noriyoshi Tsuchiya

@ Effect of silica transport on serpentinization in the Ol-
Opx-H,0 system. [Procedia Earth and Planetary Science,
7, (2013) , 628-631] Atsushi Okamoto, Yuichi Ogasawara,
Nobuo Hirano, Noriyoshi Tsuchiya

@ Spectroscopic measurement of critical points and
characteristics of supercritical state of H,O and CO..
[Procedia Earth and Planetary Science, 7, (2013) , 846-
849] Noriyoshi Tsuchiya, Chizu Sekiguchi, Nobuo Hirano

@ Catalytic Cracking Reaction of Heavy Oil in the Presence
of Cerium Oxide Nanoparticles in Supercritical Water
[Energy&Fuel, 27, (2013) , 4624-4631] Mehdi
Dejhosseini, Tsutomu Aida, Masaru Watanabe, Seiichi
Takami, Daisuke Hojo, Nobuaki Aoki, Toshihiko Arita,
Atsushi Kishita, and Tadafumi Adschiri

@ A predictive model and mechanisms associated with
hydrogen production via hydrothermal reactions of
sulfide [Int. J. Hydrogen Energy, 38, (2013) , 11209-
112217 Putri Setiani, Noriaki Watanabe, Atsushi Kishita,
Noriyoshi Tsuchiya
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@ Optimized Distribution and Morphology of Carbon
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Nanofibers for a Field Emitter Grown by Nickel and
Chromium Cosputtering. [Materials Sciences and
Applications, 4(4), (2013) , 225-230] Norihiro Shimoi
Shun-ichiro Tanaka

@ Properties of a field emission lighting device employing
high crystallized single-walled carbon nanotubes. [SID
Symposium Digest of Technical Papers, 44(1), (2013) ,
737-740] Norihiro Shimoi, Toshimasa Hojo, Adriana
Ledezma Estrada, Sharon Marie Garrido, Yasumitsu
Tanaka and Kazuyuki Tohji

@ Properties of a field emission lighting plane employing
highly crystalline single-walled carbon nanotubes
fabricated by simple processes. [Carbon, (2013)]
Norihiro Shimoi, Adriana Ledezma Estrada, Yasumitsu
Tanaka, Kazuyuki Tohji

@ Numerical analysis of electron emission site distribution
of carbon nanofibers for field emission properties
[Applied Materials & Interfaces, doi:10.1021/am302324w,
(2013) ] Norihiro Shimoi, Shun-ichiro Tanaka.
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@® Degradation potential and microbial community
structure of heavy oil-enriched microbial consortia from
mangrove sediments in Okinawa, Japan. [Journal of
Environmental Science and Health, Part A: Toxic/
Hazardous Substances and Environmental Engineering,
48(8), (2013) , 835-846] Hernando P. Bacosa, Koichi Suto
and Chihiro Inoue
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@ Recovery of Phenols from Bisphenol A Polycarbonate in
the Presence of MgO. [7th International Symposium on
Feedstock Recycling of Polymeric Materials, New Delhi,
India, (2013)] G. Grause, R. Kaerrbrant, T. Kameda, T.
Yoshioka

@ Evaluation of the Dehydrochlorination of Polyvinyl
Chloride in Steam Atmosphere. [7th International
Symposium on Feedstock Recycling of Polymeric
Materials, New Delhi, India, (2013)] J. D. Fonseca, G.
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Grause, T. Kameda, T. Yoshioka

@® Modification of PVC with long alkyl chains by
nucleophilic substitution. [7th International Symposium
on Feedstock Recycling of Polymeric Materials, New
Delhi, India, (2013)] Y. Nagasaki, K. Hashimoto, G.
Grause, T. Kameda, T. Yoshioka

@ Determination of the proportion between hydrolysis and
pyrolysis during Poly (ethyleneterephthalate)
degradation in O-labeled steam. [7th International
Symposium on Feedstock Recycling of Polymeric
Materials, New Delhi, India, (2013)] Y. Morohoshi,
S.Kumagai, G. Grause, T. Kameda and T. Yoshioka

@ Simultaneous Recovery of Organic and Inorganic
Materials by the Thermal Decomposition of Plastic-Metal
Composites. [7th International Symposium on Feedstock
Recycling of Polymeric Materials, New Delhi, India,
(2013)] S. Kumagai, G. Grause, T. Kameda and T.
Yoshioka

@® Development of an AgCl/AlLO; Membrane for the
Removal of Chloride from Solutions of NaCl in Ethylene
Glycol. [International Symposium of Chemical-
Environmental-Biomedical Technology 2013, Iwanuma,
Japan, (2013)] Kento Yamada, Guido Grause, Tomohito
Kameda, Toshiaki Yoshioka

@ Simultaneous Hydrolytic and Thermal Decomposition of
Poly (ethylene terephthalate) using 0 isotope-labeled
Water. [International Symposium of Chemical-
Environmental-Biomedical Technology 2013, Iwanuma,
Japan, (2013)] Y. Morohoshi, S. Kumagai, G. Grause, T.
Kameda, T. Yoshioka

@ Lead Removal from Cathode Ray Tube Glass in the
Presence of PVC and Calcium Hydroxide. [International
Symposium of Chemical-Environmental-Biomedical
Technology 2013, Iwanuma, Japan, (2013)] Kenshi
Takahashi, Guido Grause, Tomohito Kameda, Toshiaki
Yoshioka

@ Thermal Decomposition of Printed-Circuit Boards Based
on Thermoset Resin. [International Symposium of
Chemical-Environmental-Biomedical Technology 2013,
Iwanuma, Japan, (2013)] Shogo Kumagai, Guido Grause,
Tomohito Kameda, Toshiaki Yoshioka

@® Development of an AgCl/Al,O, membrane for the
removal of chloride from organic liquids. [International
Symposium for the 70th Anniversary of the Tohoku
Branch of the Chemical Society of Japan, Sendai, Japan,
(2013)] Kento Yamada, Grause Guide, Tomohito
Kameda, Toshiaki Yoshioka

@ Removal of lead from cathode ray tube glass using
dehydrochlorination of PVC. [International Symposium
for the 70th Anniversary of the Tohoku Branch of the
Chemical Society of Japan, Sendai, Japan, (2013)] Kenshi
Takahashi, Guido Grause, Tomohito Kameda, Toshiaki
Yoshioka

@ Upgrade recycling of PVC by nucleophilic substitution
with long carbon chains. [International Symposium for

the 70th Anniversary of the Tohoku Branch of the
Chemical Society of Japan, Sendai, Japan, (2013)] Yuko
Nagasaki, Kazumi Hashimoto, Guido Grause, Tomohito
Kameda, Toshiaki Yoshioka

@ Concentration of Cs* using ionic associate and organic
solvent. [International Symposium for the 70th
Anniversary of the Tohoku Branch of the Chemical
Society of Japan, Sendai, Japan, (2013)] Kotaro Hayashi,
Guido Grause, Tomohito Kameda, Toshiaki Yoshioka

@ Novel process for the removal of bromine from styrene
polymers containing brominated flame retardants.
[Proceedings of 2013 International Symposium on
Environmental Science and Technology, Dalian, China,
(2013)] Guido Grause, Hisatoshi Tanaka, Thallada
Bhaskar, Tomohito Kameda, Toshiaki Yoshioka

@ Employing Poly (vinyl chloride) as Chlorination Agent
for the Removal of Lead from Cathode Ray Tube Glass
in the Presence of Calcium Hydroxide. [Proceedings of
the 2013 Spring Conference of the Korea Society of
Waste Management, Danyang, Korea, (2013)] Guido
Grause, Kenshi Takahashi, Tomohito Kameda, Toshiaki
Yoshioka

@® Evaluation of the steam assisted thermal
dehydrochlorination of poly (vinyl chloride). [Proceedings
of the 2013 Spring Conference of the Korea Society of
Waste Management, Danyang, Korea, (2013)] Juan
Fonseca, Guido Grause, Tomohito Kameda, Toshiaki
Yoshioka

@ Recovery of phenols by steam hydrolysis of poly
(bisphenol-A-carbonate) in a fluidized bed reactor.
[Proceedings of the 2013 Spring Conference of the Korea
Society of Waste Management, Danyang, Korea, (2013)]
Rikard Kaerrbrant, Guido Grause, Tomohito Kameda,
Toshiaki Yoshioka

@ Feedstock Recycling of Organic and Inorganic Materials
by Thermal Decomposition of Metal-Containing Plastics.
[The 12th Expert Meeting on Solid Waste Management
in Asia and Pacific Islands, (2013)] Shogo Kumagai,
Guido Grause, Tomohito Kameda, Toshiaki Yoshioka

@ Removal of Brominated Flame-Retardants from High-
Impact Polystyrene by Extraction in an Alkaline Organic
Medium. [The 12th Expert Meeting on Solid Waste
Management in Asia and Pacific Islands, (2013)] Guido
Grause, Hisatoshi Tanaka, Thallada Bhaskar, Tomohito
Kameda, Toshiaki Yoshioka

@ A simple simulation of adsorption equilibrium of Pb (II)
on Andosols in the presence of dissolved humic
substances for monitoring soil contamination. [Journal of
Environmental Science and Health, Part A48 (13) ,
(2013) , 1694-1699] Yuyu Liu, Takeshi Kobayashi,
Yukari Takahashi, Takashi Kameya, and Kohei Urano

@ Waste Management Data Collection during Disaster
Recovery-A Case Study of Great East Japan Earthquake-
[Progress in Competitive Intelligence, (2013) , 74-106]
Yoshinari Noboru, Ohuchi Azuma, Sugasawa Yoshio
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@ High-Speed Growth of 4H-SiC Single Crystal Using Si-Cr
Based Melt [Materials Science Forum, 740-742, (2013) ,
73-76] M. Kado, H. Daikoku, H. Sakamoto, H. Suzuki, T.
Bessho, N. Yashiro, K. Kusunoki, N. Okada, K. Moriguchi,
K. Kamei

@ Growth of Large Diameter 4H-SiC by TSSG Technique
[Materials Science Forum, 740-742, (2013) , 65-68] K.
Kusunoki, N. Yashiro, N. Okada, K. Moriguchi, K. Kamei,
M. Kado, H. Daikoku, H. Sakamoto, H. Suzuki, T. Bessho

@ Comparative studies on total energetics of nonequivalent

hexagonal polytypes for group IV semiconductors and
group III nitrides [J. of Materials Research, 28, (2013) ,
7-16] Koji Moriguchi, Kazuhito Kamei, Kazuhiko
Kusunoki, Nobuyoshi Yashiro and Nobuhiro Okada

@ Observation of melt puddle behavior in planar flow
casting in air [J. of Alloys and Compounds, 586(1), (2013),
150] Ryu Seino, Yuichi Sato
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@ The 2007-2011 evolution of tropical methane in the mid-
troposphere as seen from space by MetOp-A/IASI
[Atmos. Chem. Phys., 13, (2013) , 4279-4289] Crevoisier,
C., D. Nobileau, R. Armante, L. Crépeau, T. Machida, Y.
Sawa, H. Matsueda, T. Schuck, T. Thonat, J. Pernin, N. A.
Scott, and A. Chédin.

@ Arctic ozone loss in Siberia in 2011 and 2012 [Atmos.
Meas. Tech. Discuss., 6, (2013) , 2955-2978] Dorokhov, V.,
N. Tsvetkova, V. Yushkov, H. Nakajima, G. Ivlev, A.
Makshtas, N. Tereb, F. Goutail, A. Pazmino, and J. -P.
Pommereau

@ Brewer, SAOZ and ozonesonde observations in Siberia
[Atmosphere-Ocean, 51, (2013)] Dorokhov, V., V.
Yushkov, A. Makshtas, G. Ivlev, N. Tereb, V. Savinykh, D.
Shepelev, H. Nakajima, T. McElroy, D. Tarasick, F.
Goutail, J. -P. Pommereau, and A. Pazmino

@ Validation of XCO, derived from SWIR spectra of
GOSAT TANSO-FTS with aircraft measurement data
[Atmos. Chem. Phys, 13, (2013) , 9771-9788] Inoue, M., L.
Morino, O. Uchino, Y. Miyamoto, Y. Yoshida, T. Yokota,
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T. Machida, Y. Sawa, H. Matsueda, C. Sweeney, P. P.
Tans, A. E. Andrews, and P. K. Patra.

@ Atmospheric column-averaged mole fractions of carbon
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@ The solar exposure time required for vitamin Dy
synthesis in the human body estimated by numerical
simulation and observation in Japan [J. Nutr. Sci.
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M. Saito, V. Valsala, T. Oda, R. Andres, D. Belikov

@ Global and regional emissions estimates for N,O [Atmos.
Chem. Phys. Discuss., 13, (2013)] Saikawa, E., R. G.
Prinn, E. Dlugokencky, K. Ishijima, G. S. Dutton, B. D.
Hall, R. Langenfelds, Y. Tohjima, T. Machida, M. Manizza,
M. Rigby, S. O'Doherty, P. K. Patra, C. M. Harth, R. F.
Weiss, P. B. Krummel, M. van der Schoot, P. B. Fraser, L.
P. Steele, S. Aoki, T. Nakazawa, and J. W. Elkins.

@ TransCom model simulations of methane: comparison of
vertical profiles with aircraft measurements [J. Geophys.
Res., 118, (2013) , 3891-3904] Saito, R., P. Patra, C.
Sweeney, T. Machida, M. Krol, S. Houweling, P. Bousquet,
A. Agusti-Panareda, D. Belikov, D. Bergmann, H. Bian, P.
Cameron-Smith, M. Chipperfield, A. Fortems-Cheiney, A.
Fraser, L. Gatti, E. Gloor, P. Hess, S. Kawa, R. Law, R.
Locatelli, Z. Loh, S. Maksyutov, L. Meng, J. Miller, P.
Palmer, R. Prinn, M. Rigby, C. Wilson

@ Aircraft and tower measurements of CO, concentration
in the planetary boundary layer and the lower free
troposphere over southern taiga in West Siberia: Long-
term records from 2002 to 2011 [J. Geophys. Res., 118,
(2013)] Sasakawa, M., T. Machida, N. Tsuda, M.
Arshinov, D. Davydov, A. Fofonov, and O. Krasnov

@ Temporal changes in the emissions of CH, and CO from
China estimated from CH, /CO, and CO/CO, correlations
observed at Hateruma Island [Atmos. Chem. Phys.
Discuss., 12, (2013), 22893-22930] Tohjima, Y., M. Kubo, C.
Minejima, H. Mukai, H. Tanimoto, A. Ganshin, S.
Maksyutov, K. Katsumata, T. Machida, and K. Kita.

@ Decadal time series of tropospheric abundance of N,O
isotopomers and isotopologues in the Northern
Hemisphere obtained by the long-term observation at
Hateruma Island, Japan [J. Geophys. Res., 118, (2013)]
Toyoda, S., N. Kuroki, N. Yoshida, K. Ishijima, Y. Tohjima,
and T. Machida.
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@ A global environmental database project at the National
Institute for Environmental Studies and its contribution
to DIAS/GRENE [Proc. of the International Forum on
Polar Data Activities in Global Data Systems, 15-16
October 2013, Tokyo, Japan, (2013), 84-86] Nakajima, H.,
T. Shirai, N. Saigusa, Y. Nojiri, T. Machida, and H. Mukai
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@ Study on trigger mechanism of large induced seismicity
at a hydraulic stimulation in Basel, Switzerland [Proc.
SEG] Symposium 2013, 138, (2013)] Y. Mukuhira, H.
Asanuma, M. Haring

@ Geomechanical interpretation of induced seismicity
observed at Basel geothermal reservoir [Proc. RS2013,
(2013) , 194-201]1 Y. Mukuhira, H. Asanuma, M. Haring

@ Seismostatical modeling of earthquakes from geothermal
fields [Proc. RS2013, (2013) , 214-221] T. Eto, H.
Asanuma, M. Adachi, K. Saeki, K. Aoyama, H. Ozeki,
Y.Mukuhira

@ Application of the ETAS seismostatistical model to
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@ Characteristics of large-magnitude microseismic events
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@ Estimating the viability of Chlorella exposed to oxidative
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Biodegrad.,, 78, (2013) , 1-6] Imase M., Ohko Y., Takeuchi
M., Hanada S.

@ Distribution and characterization of anammox in a swine
wastewater activated sludge facility [Wat Sci Technol,
67, (2013) , 2330-2336] T. Yamagishi, M. Takeuchi, Y.
Wakiya, Y. Waki.

@ Carbon dioxide concentration dictates alternative
methanogenic pathways in oil reservoirs [Nature
Communications, 4, (2013)] D. Mayumi, J. Dolfing, S.
Sakata, H. Maeda, Y. Miyagawa, M. Ikarashi, H. Tamaki,
M. Takeuchi, C. H. Nakatsu, Y. Kamagata.

@ Carbon-14 age and chemical evolution of Ca (HCO;) »-type

groundwater of age less than 8,000 years in a confined
sandy and muddy Pleistocene aquifer , Japan [Hydrogeol
J. 21, (2013) , 1289-1305] 1. Machida, Y. Suzuki, M.
Takeuchi.

@ Methyloceanibacter caenitepidi gen. nov., sp. nov., a
novel facultatively methylotrophic bacterium isolated
from marine sediments near the hydrothermal vent area
[Int J Syst Evol Microbiol, (2013) , in press] Takeuchi,
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@ Operation of a cylindrical bioelectrochemical reactor
containing carbon fiber fabric for efficient methane
fermentation from thickened sewage sludge.
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