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Prefatory note

First of all, on behalf of the Graduate School of Environmental Studies, Tohoku University, |
would like to express our gratitude for your continued understanding and support towards our
research and education.

We are also pleased that this 12th Activity Report has been published and delivered to each of
you. To make the booklet every year, we start from the end of December so each of us has a
moment to look back at their activities and examine the data from the laboratories. In other words,
itisanimportant moment for making a personal history for each laboratory and we thus put much
effortinto thisannual report.

Personally speaking, 2014 was a meaningful year as | was appointed the Dean of the Graduate
School and have pursued our mission with the support of our faculties, researchers and staff
members. 2015 is the start year for a transition in that we will reorganize our existing Graduate
School and establish two new majors. Up to now, we have worked on nurturing human resources
with the perspective of science and technology for the future coexisting in harmony with the envi-
ronment. In addition to this, under the new educational organization, we are determined to nurture
human resources that have not only technological knowledge but also deep environmental think-
ing, as well as an international perspective and wide-ranging expertise, so that they may become
world-class leaders for the next generation. Also, since the Graduate School of Environmental Stud-
ies has more endowed divisions and collaborative divisions relative to other schools in Tohoku
University, | believe we will have more opportunities to feel the winds of innovation of the world
through research collaborations with companies.

From next year, we are strongly promoting the intake of international students which will
increase cultural exchange between various nationalities and provide further activation and
diversification, so we can make our future reports to society on activity and research success more
vibrant. The Graduate School of Environmental Studies is now ready to start working together this
spring to provide more positive reports on our research activities.

Lastly, we will appreciate your further help and encouragement from now on.
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#HHERIE - IRIB IR AR Urban Environment and Environmental Geography

DTRHRIRNF—=2RTLESREF Distributed Energy System
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Toward the development of energy system with low environmental load
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Professor
Tatsuya Kawada

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 FY2011 on engi-
neering of high temperature electrodes based on in-situ observation. We are also exploring the research into finding new materials or new phenom-

ena, for future use in energy related techniques.
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Associate Professor
Keiji Yashiro
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Fig.2 Group photograph of Kawada lab member.
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Fig.1 65th Meeting of Solid State lonics Society of Japan (Aug. 2014@Sendai)
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#HHERIE - IRIB IR AR Urban Environment and Environmental Geography
RIS IREA 9 BF ( E,..\/Aﬁiﬂiiiﬁiﬂii-}) Physical and Human Environmental Geography
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IRHA FE
Professor

Geographical Analyses on Human-Environmental Relations Kiyotaka Sakaida

Professor Sakaida (Physical-Environmental Geography) initiated a series of analyses on daily, seasonal, and secular changes in the heat island in
Sendai City, using twelve-year observation data at seventeen primary schools located in and around the center and suburbs of the city. Another
research on the Baiu rainy season in Tohoku region found out the tendency of the break of Baiu to have become unclear since around 1992 with the
continental-tropical air mass covering the region during the Baiu season (Fig. 2). He also presented the results of research on vegetation changes and
dust storms in Inner Mongolia at a below-mentioned symposium, with Yongmeiat Inner Mongolia Normal University, China (Fig. 1). 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 examination on the national distribution of timber produce and the
contribution of forestry to local smallholder economy in the region, 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 on and near the lake shore with special reference to conflicts and cooperation of borehole use and management. Assistant
Professor Sekine (Human-Environmental Geography) carried out fieldwork on the transformation of farming and cattle breeding activities in settle-
ments in Inner Mongolia in September 2014. He looked into management and problems of the Chinese Farmer's Professional Association in Sunid
League and Hohhot City by a series of field interviews and surveys. In November, 2014, his research team gathered the results of research until this
year and hosted a symposium at Sapporo Gakuin University to disseminate them widely. In "the Gaihozu Maps" research project, which started in
2011, he refined the web site "Gaihozu Maps digital archive" (http://chiri.es.tohoku.ac.jp/ gaihozu/), including Google Maps APl in this system to
browse the Gaihozu maps seamlessly .
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Fig.1 International Symposium onthe  Fig.2 Two types of Yamase.
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Fig.3 Water use queues at Nyabomo Prim. Sch. Borehole, Suba, Kenya (Left: 12 Sep., Right: 14

Dynamism of environmental change in Sep., 2014).

Inner Mongolia.
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Associate Professor Assistant Professor
Gen Ueda Ryohei Sekine
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Fig.5 Internal structure
of the Chinese Farmer's
Professional Association
inInner Mongolia.
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gﬂﬁﬂ%iﬁdﬁtﬁiﬂiif#%ﬁ@ Urban Environment and Environmental Geography

#H-HIFIRIZS X T LESEF Urban and Regional Environmental Systems

KERERREICAT B3R

Researches on Water resources and environments

HeHIE
NFHF KE

Associate Professor
Daisuke Komori

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
forimpactassessment 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 watershed management.
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BHE1 Constructing the tower flux observation system in Thailand. (JST News, 2012)
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Fig.1 Spatial distribution of landslide hazard maps of Thailand. Left figure is current
hazard map, and right figure is future hazard map averaged by 10 kinds of GCM
(RCP8.5). (Inoue etal., 2014)
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Fig.2 Developed flood monitoring system.
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Photo.2 Graduation ceremony of International Post-Graduate Program in Human
security program
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i?’/?*i%iﬂ%ﬁﬂ%ﬁgf Socio-Economic Dynamism of East Asian Countries

AR CIRIE—IFHRAIRELGREZRDHT

Development and the Environment - Toward a Sustainable Future

#iE
BRI R ER

Professor

Shigeaki Fujisaki

“Development and the environment” are the primary focus of our laboratory. We are exploring the path to a sustainable future through the reso-

lution of north-south conflicts over the global environment.
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"Climate change adaptation" already has been the subject of much discussion even in
developing nations.
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Economics of Environment and Energy

HEHIE
BERK &N

Associate Professor
Shunsuke Managi

The major objective of the current research activities is to show an economic analysis of sustainable developmentin a new era, in that it deals
with sustainable development i) for non-steady-state and imperfect economies; ii) 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, and socioeconomic problems.
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Research on lifestyle innovation using backcast method

HeRIE
Rl

Associate Professor
Ryuzo Furukawa

Our department has started in April 2010 and pasted 4 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 Kitakami city, Iwate prefecture has started
this year. We have done over ‘90 year-old hearing’ in several area of Japan and Germany. Our research results, “Nature Technology” (Springer 2014),

has published.
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90 year old hearing in Shirakawago
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WERIROME - AT LDOEFEEF/NFIA A

Understanding and Utilization of materials and systems in Geosphere

g
ITE &%

Professor

Noriyoshi Tsuchiya

The research targets of our lab are properties of various geomaterials (rocks/soils/geofluids), mechanisms of water-rock (soil) interaction, mass-
transport in surface and crustal environments. Especially, we are focusing on deep geothermal area, called “beyond brittle” region, as a frontier of
earth sciences and geothermal energy. We carried out the field survey on the Shirasawa Caldera close to Sendai city, and recognized its high geother-
mal potential. Various experiments on water-rock interaction under hydrothermal conditions were carried out, including rock fracturing induced by
decompression, two-phase flow through rock fracture, fracture sealing by mineral precipitation, and hydration of rocks by alternation. We also inves-
tigated geochemical signatures and environmental impacts of the Tsunami sediments of 3.11 and historical earthquakes.

|\ AR T—<

OHBRBOEA—RAES AT LEMBATRILF—
OBEFMBREDF+Z 05 UE—2 3>
OG- KEEFACLZ2EARIE LZERIG
OERBRICBITZRERE
OREICHEIBTHROBE - BETOLR
O2FVTII—DIEHORISTOER &5t

O F BB DR EREE U X0 5

MR TRILF—-70> 717 "Beyond Brittle”

[Z71—ILRERE]

R REBDENR (>350°C) $8EL ("beyond brittle" D@ Z S
) 3 RN HBRERER/IINZ 7OV T T THB. L
MU BEDTZH [CEROEBRHARHETHY)  ZTDHZENT S
EACRAKCETZERNTBERE/D CEIBMOTERETH
B AREEG, E[CORBMB DRI E LT AUETHICELL
BERAINT ZZHEL AEDRFENREZRTE L >THK

Ab o

Fig.1 Occurrence and chemical compositions of meltinclusions hosted by quartzina
volcanic rock from Shirasawa Caldera, Sendai.
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EEBAEEU TR EL L. TS (L ARFDOAILNIEY
DILZMERZ ATL ZDONIIEFUALERZA S22 L
ZBASHICUTE (Fig ). X2 @A SRS NIZERE KT
HOENZTV (Fig.2) MRBRE(CH (T AL b EKDEx-
BEANZZALZBRSNCU. E5C EXTILOMERE D
HELCHITZKERE (Fig.3)2 & MBRREBCET2ERLEM
HROMRZERALTVS,

[EAXER]

REBHAFEROATLREFS. GERETEDLSCEAI
FRERE HETEINTHE. CNTTHMRENEARNE
BRTHOANCLTERaaDRKFEINDORFRELY 71—
IWRIGEVWEAETRETBLHICHULVWEREEZHREL. &
BT (<600 C)DRTR—ILATREICIVEREZERL. M
MRREZAETZTFv LI EHTVS (Fig.d4). TTz i
BHoDIUARHICLZTHOMABRRZIT O XKERCTTA

Fig.2 Outcrop of granitic dikes with reaction zone in Antarctica and its X-ray mapping.
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Associate Professor Researcher Researcher
Atsushi Okamoto  Ryoichi Yamada Shinichi Yamasaki

MEE
FH E&
Researcher

Ceremony for the honorary professor of Mongolian Univer-
sity of Science and Technology (Prof. Tsuchiya).

Masaoki Uno

WeBERI B LS TEEBRFRAETITHYORERLE
AZEDMHEANRBBIEEBRONCUIL T BKERE LV
BESIaL—2av(CLW ERBREICHITBTMEERIBD2E
TROREFEZBASH(C LT, 5L aRDRKEEIBIE (I
21EER) ORIG- MERE AREZLEREOEREEDTVD,

\CAFIVTOI—

BARLCEHRAGERDNEET D TOLOBRRKZETIL
TZUVLERIGEE T V)V IRINF—THIKREERS
BBERZIT o/, TORER RICHE L EREDURRKDPHIC
SOTARELENT B EZBRENCL ERLICATTOET
IMEZfT>TVB, — A BFEORKEROCHE FEKERPA
GYDREAN_ILEBRTZHIC. aa—KEEER &
(CHEM D Z AMUTERBZTV. T ORISERZRE U,

(e

ERICLDRREBYCOVT I FEH - RIERZHE
RICEDVHRZHMER CED TS, TOHRDAFED
MPMFICRESLLTHEDOENT(Fig.5), Tz FRM 7
ARRKBZET BTeD(C B ERERY OOz EDHT
W2 AUBFEFOEHOIT 2DV TOFM I EZE DT SR
ERETREN C LW, SBURRHEBY (CHISTEWBOF v
Z059) =23 T T EROMETRIRBIZE
NTELRRICIS>TEINTEDREIZHREL.CNFTDR
KEAENTHESN TV S ITREEZRE LT,

Fig.3 Water survey of the Okama-lake in the Zao volcano.

ENERER =5

@The 11th Water Dynamics, Sendai (3/12-14)

OBAETRIRIFY—2014EEER, ®WR(7/27-8/1)

@13th International Symposium on Mineral Exploration,
Hanoi, Vietnam (9/22-24)

@®The 20th Formation Evaluation Symposium of Japan,
Makuhari (10/1-2)

@®Fall Meeting of American Geophysics Union, San Fran-
cisco, USA (12/15-19)

RO 1V ESLUELRBHTERES

ORI E B & BRI HEEM T (£ B)  E BB (). 3k
HEVBEIF AL (B A) ST BMERMAEM R EE X (R
MHARRARAREBEREZEIE 707 S LEEBE).
JOGMEC B+ RRAH ZRERMAREFXF X (LE)

wE
ORFANRE (BB L)
OREDEFE D3 2% (1LHEABZE) M2 58 M1 7

2(12EJIABZE)BS 44,83 48 MBE1L(T
FIIANBRE)

OMBER—LR—Y
http://geoserv.kankyo.tohoku.ac.jp/gmel/

p——

PR

EERPOE
T ey serere
o o VT8

2014 VOL. 123
II].B
TR PRRARAREED SR
-

Fig.4 X-ray CT image of microcracksin Fig.5 Special Issue inJournal of Geogra-

granite induced by decompression under phy on “Geochemistry and Environmental
hydrothermal conditions. Science of Tsunami Deposits”.
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AKEEHERET BRI 3 EF surface and Subsurface Instrumentation Laboratory

SHBHOREREADHH

Implementation of measurement technologies to society

HEHIE
me -

Associate Professor
Hirokazu Moriya

The various activities using the techniques on the environmental measurement were made in the field of geothermal energy, mitigation of
seismic risk, medical engineering and so on. The main part of the activities was the contribution to the observational studies to mitigate seismic risks
in gold mines at South Africa which was conducted as an aspect of the SATREPS (Science and Technology Research Partnership for Sustainable
Development JST-JICA), where the our techniques was applied to the AE(Acoustic Emission) events associated with the rock failures due to the exca-
vation in deep mine. 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. The international conference on Acoustic
Emission was hosted and around seventy researchers attended the conference, including twenty-four foreign researches and fourteen countries.

EENDBIE
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e I AECH T 2B 2 MELI4DE 242 0BINTR
HEzBT70&MSMUT
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\EIFRHE R
\\\\ //
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A=Y=V HBBELECBBL TV ERFZRSAC LR,
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Fig.1 Source locations of induced AE at Ezluwini gold mine in South Africa, whe
source locations were determined by the advanced mapping techniques.
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Fig.2 Example of AE events and their time varying spectra, and the Phase Only Cross corre-
lation function calculated using time varying spectra of two similar waveforms.
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i(ll%'iﬂii% ,,Ellfr"-ﬁﬂ Earth System monitoring and Instrumentation

AKRPDFY U EWERT DESDIHRE -l

Variations of ozone and related trace species in the atmosphere

HEHIR

NHE I
Associate Professor
Isao Murata

Impacts of the Arctic ozone depletion on Japan were investigated using ozone and HF profiles observed with FTIR at
Tsukuba and Rikubetsu. We participated in the NDACC/IRWG meeting held at Bad Sulza, Germany on May 12 - 16, 2014 and
presented our results of HCl and HF observation. Paper on HCl vertical column density including our results at Tsukuba was

published in Nature.
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Fig.1 The correlation between the chemical loss amounts of ozone at 21km over
Tsukuba and the total chemical loss amounts of ozone in the Arctic derived from
Pommereau etal. [2013].
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spheric Composition Change/Infrared Working Group)
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Fig.2 Same as Fig.1 but for Rikubetsu at 19km.
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BLDBRANSHHNoZ(Fig.4) HCANBUEBMLIZERD &
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FREBNLGAKBROEE(CLDZ LM, 7O RENF
MELR<EELTWDEERmDToN. COBRICDODVTIE
HItRZEENRBEARFTEOERTT LRI —REToT,

Fig.3 Group photo of NDACC/IRWG meeting.

(RBX

E. Mahieu, M. P. Chipperfield, J. Notholt, T. Reddmann, J.
Anderson, P. F. Bernath, T. Blumenstock, M. T. Coffey, S.
Dhomse, W. Feng, B. Franco, L. Froidevaux, D. W. T. Griffith,
J. Hannigan, F. Hase, R. Hossaini, N. B. Jones, |. Morino,
|. Murata, H. Nakajima, M. Palm, C. Paton-Walsh, J. M.
Russell Ill, M. Schneider, C. Servais, D. Smale, and K. A.
Walker: Recent Northern Hemisphere stratospheric HCI

increase due to atmospheric circulation changes, Nature,
Vol. 515, 104-107, d0i:10.1038/nature13857, 2014.
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Fig.4 HCl relative rates of change for eight NDACC sites. [Mahieu et al., 2014/ Nature]
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iﬂijﬁﬁiﬁiﬁfﬁﬁgf (E*ﬁﬁﬁ) Earth Exploitation Environmental Studies(Takahashi Lab.)

IREGAMERER S AT LICEAT SR

Studies on environment-friendly development systems

#iE
SR

Professor

Hiroshi Takahashi

In 2014, the research activities of this laboratory are as follows:

1) High durability of cover soils for radiation-contaminated soils was experimentally examined under natural conditions. This research was finically
supported by the Environment Research and Technology Development Fund (3K122104) of the Ministry of the Environment, Japan.

2) Afundamental study to develop the continuous recycling machine for high-water content mud generated from disaster sites was conducted. This
research was financially supported by JSPS KAKENHI Grant Number 25289330.

3) To develop the intelligent power shovel, soil excavation tests with different soil strength characteristics were carried out by using an actual power

shovel with several sensors.

4) To estimate soil shear strength property in the field, a new measurement device composed of cone, vane and earth pressure gauge was developed.
5) To separate soil from crushed asphalt under grizzly discharged from recycle plants, a new experimental apparatus with a vibration mechanism

was developed.

6) The traveling and turning performances of a wheel-typed vehicle with crawlers between the front and rear wheels were evaluated by laboratory

testand numerical simulation.
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EEMDREBERSSUVEEERREZTV. S XTLDYNRM(C
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(Fig.1,2).
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ZHE (HEHRK)
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ZINETZLLEC. BBFIECREDSBES VI ZREL
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Fig.3 Soil excavation test by hydraulic power shovel with
different soil strength characteristics.

B

BER M
Assistant Professor
Tomoaki Satomi

Cherry blossom viewing at Nishi Koen Park

Yearend party at Akiu Onsen

DREBHECH T2EMETHDORMEHTE(CRETIHR

KEBEHISEARN DLREICTOHICIT BREROR
FEMINLEELWVELITERMUBICS TR EAMBETEL
MRBETHY . —RHCEANREERIT > T IEBHC
FRERFHABNOKROENZIN LA HFNEET S, T,
FEME CRETRGNIA—Y RV HEETILZBETS
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THELURZ(Fig.4).

Fig.4 Developed test device composed of cone, vane and earth pressure gauge to estimate
soil shear strength property.

DHAERBMEET A7 7IILNOERAERICETZHE
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Fig.5 Experimental apparatus to separate soil from crushed asphalt under grizzly with a
vibration mechanism.
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Fig.6 Laboratory test to
evaluate traveling and turning
performances of wheel-typed
vehicle with crawlers.

F1EI A VINEMARALE (SFEE) HREHBZ
AOWEIIRUYERHEBIHOBERMICE T ZHBRIE
T BRtIRRERMTEESFE (HREE) TA<TZ2ETERK
HEMOE LB R S LTOBEIRLI. Best Paper
Award, International Symposium on Earth Science and
Technology 2014 (A2 52, B R B S8 #U3%) 'Numerical
Model for Mixing Soil with Liquid based on Smoothed Par-
ticle Hydrodynamics (SPH) Method

(s RIsER
eI & LTOBEERLC BT 3 EBETH

FUEHTORBRESE2H 240 LA EEATILTEEL

I (BERE) . RERRE R E G SR E S BT R T 51F

GBI F—CT.ERBEAR KT —F 2B EREMICEET
BHEMBICOVTEELEZ(12828).

ERs |

At EAE AR EEORETATEERIL (6540
~58) LT BB HE A O AR BB TRt BEL L
T THy NEFSE LD BRACEEMU. ADFOH
RRBDETET T2
(g3

PR =IEH 0S40 S 210898 (CEHEL 1. AEREE2008

FERBEEHMEOR A ZR/EL. ZORIIELIFT—/\Y
RCTHHEZT ST,
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KEHERS 2T L TRIVF—ZZBEE  solar and Terrestrial Systems and Energy Sciences

HERBA RIRIRHE 9 F (B8 - 1ROH)

Earth Exploitation Environmental Studies (Takahashi & Sakaguchi Lab.)

HRRIRER - TRIVF—KAGiTOHER

Toward Advanced Environmental Geomechanics and Energy Technology

HEHIE
RO FH

Associate Professor

Kiyotoshi Sakaguchi

Our activitiesin 2014 have been mainly devoted to study on (1) crustal stress fields before and after the 2011 Tohoku-Oki earthquake in Kamaishi
area of northeast Japan, (2) mechanical and hydraulic characteristics of rock under high temperature (300°C ~ 450°C) and high pressure (50MPa ~
100MPa) for a new concept geothermal reservoir (Japan Beyond Brittle Project reservoir), (3) poroelastic parameters of sandstone for a long-term
monitoring in the geological sequestration of CO2,. Additionally, Assoc. Prof. Sakaguchi worked for the 8th Asian Rock Mechanics Symposium (ISRM
international symposium) as the secretary general of Japanese Committee for Rock Mechanics, which is national group in Japan of ISRM.

AR A AT B R (513 ETREEHEDBR
\J&H1

HMEFBROENGORERBEZHASHNCITZEHIC.EFE
EARMLICEVTHEAET > SEIFMEFRE%REFEF3
FERDEMICERUL. ZDR/R MEFOME(CHELT T
FRIEERHEN2E~AE ABBEISHFIEIVEDR2.5EFE K
LG STVEDIEH U 2FROEICAEIF MEFICHAS
ERARELTRKZTVEDDNFREDHETE/NETLGoTWY
fe FRBESAFEVEREICTE TV, S5 C3FEZ DA
ETIE 2TOEIRANMEFIDLARILICR>THY REISS
EWIVERYEE GV IR AICT T B EARE DD
BREZAH MEFICREFRECHD > TEMEB (CH > TzDHN
RETFRCHRL. ZOBRBULFERICH D LB EEZRH
L7z (Fig.1).

(2.COBBBETCH3NEDSILEBIE/NSA—5

COMAPRTENDICAZ SRICHEDZ AL AR /NTA—F
DEEBRBICEWBEATL AFE IR /AT A= DCOLIM R TF
HICDVWTHARZITV. COLIMEMNZ BN RD0.2Z2B X5
EENTA—YF—FEEBICIET BB EERHUIZ(Fig.2),
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Fig.1 Annualtrend of the ratio of shear stress to the mean stress.
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(3.Japan Beyond-Brittle Project (JBBP)

Fett— i B ~ MR CTER U ER IR T LD A
KEZRHUECET MR T oL AF R IO EE=
HB22mR(300°C~450°C) D& E (50MPall b)) RIET D
EACHUC AZNITHERE~ESESR T RS RE - ENORNE
DEBAEEBHCH T KEREDOERBICETZMRZIT
2. T FMLORBENCH I NZARS S UKEBLHBREZT
ABERI AT LB LTz (Fig.3),360°C~450°CORE(C
HT2TEEEEE DRBROAERBRN S AHELEHEN I
B(CRHEME. M S S OIS Z RS RERZ#E LIZ(Fig.4).

4. R D SIERRIRCH TRIERADHES L UKEEEE

AR (F LB DBBPIARICHEKIIDMERLLTERLTWL
2. AMFETIE ER(E7:10MPa~40MPa) THEHCH A
MESLUERENZESZRT)IRFEREZBOT RIERED
SEMRBOBHICS TEEREZE IS EADHNFE KEREE
MZFMCBESNICTBZTEZBNE LT AFEFEFHICELT,
FROHZHE HEAOMPaTTROEWIZELE UL
EEBERT CEDND DT T KEZFECOVTIR ER
DEVGEEDREXRIMENSFIBIERH TEEF—ETHY.
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Fig.2 Relation between Skempton’s B and CO2 saturation.

Photo 1: Photo in front of the poster at the GRE2014. (Sho Takeyama) Photo 2: ISRM Outstanding Paper Award ( ARMS8 )

EMMEBCH T TUNSLKBEIE THOEFRICLZEEERD
EF HELSSERECHTTUNSLRBUERCHITTEUZ
DEIRLZENT M2 (Fig.5).

(S EPEEDER]

ORBAE RRHEME (RO KRR R LE)) EBHAR
(B) (3=0)

OZFE- KA E B E ) (RO). 3D AL 2 B 5T A (3R
) A8 (RO1)

(ZE]

OF R ZMZEREIEMNE (2014538268, kRO)

©Best Presentation Award (Grand Renewable Energy 2014,
2014478308, HL(M1)) (Photo1)

©®ISRM Outstanding Paper Award (8th Asian Rock Me-
chanics Symposium,20144108168 ;#x0) (Photo2)

O (—8) EHERRMEMEEME (2014F11814H ;1R O)

(#2EE TODHERE]

OENEEBRHFICETEI VRIS TAQ014FIBQRR;RA)

OFR26FEER ZMERESTAR2014F3QTE; &
TEREFE2L)

OB R ZMERRIALZBESTAS(2014F6R@ LA EL
RIEREDL)

OFA9EMBTEMAFHKEZR (2014F7A@ILAM;RO)

©Grand Renewable Energy 2014 (201478 @ = ; & L 5§
ER¥E14)

©8th Asian Rock Mechanics Symposium (2014108 @4l
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Fig.3 Schematic diagram of experimental system under high temperature and high pressure.
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Fig.4 Relation between permeability and mean stress under several temperature condition.
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KEHERS 2T L TRIVF—ZEZBEE solar and Terrestrial Systems and Energy Sciences
ﬁfﬁl*)lﬁ\ﬁ— tF%al) 7‘*(-%%5% Resources and Energy Security Studies

’éiﬁ-l*)l«ﬂ‘—‘—wﬁ AIRIFE L

— IR DIRIEFF

Sustainable development of resource and energy as well as data-driven

environmental sciences

#iE
BH B

Professor
Takeshi Komai

We conduct various research themes about environmental sciences, such as environmental risk assessment, reservoir engineering and geo-
informatics, in order to contribute to sustainable development of industries. We have conducted field investigation and geochemical analysis for
environmental risk assessment of hazardous chemicals. For safe geologic sequestration of CO2, and effective developments of petroleum and geo-
thermal resources, we have conducted laboratory investigations on mechanical and hydraulic characteristics of sandstone, carbonate, and granite
reservoirs. We have also conducted on laboratory investigations on a new hydrogen production method using acidic hot springs and aluminum
wastes. In addition, we have proceeded with a big research project “Sparse Modeling”, which aims to create a new field of data-driven science,
from 2013. By collaboration with information scientists, we have already developed several innovative methods for environmental analysis, includ-
ing geochemical discrimination of tsunami deposits and Bayesian image analysis of geofluids.

MREHE

BRIXIF—EF21)TEZNHFRRELER IR
F—DHEEFRICREATZHRLAEBHARRES & (CHIRRIBI(IC
BIZMERRCBSLIEHBESATLAOER ER ITXIL
F-HARCHESIRE2RBESIUVREVZVERE ADBREE
RIRBEDERMBEIRIZECS (T2 LEBPHM TKEDSRRE
B ISCIFHEECEMED ) RVFMICETIRENTHE -
MREERT 2.

AARZEOFEF HRBZLER ITRILF—HEOER
FMizERS U HIRRESIUHMRIRIEORE(CET 2H
MY AT LOMEAREEEERLBESSLUMRREZRBLTE
MPHRCERTEIETH2. EMESDEEPCHEFED
RTAR. L ARKREEBC T HRBRRELLZMAS LV
HECRELTWLS (FigT),

BHRMCEUTOLDBREFHNTRNBEOMREHET =T
TWa,
OMIRBZ(CEDVCBUBIBMAENT S KU B BIRE
OEREIRAA AT VN RL—NEDRFEEE
OEAHRDOKEBZEFEBIZ(CED VRIS REIFRT
OIMERS L UMREROMRCHSTRIRERVER
ORIBLRECADZHEBBED) XU DEEN RN
ORGOAEVLER CEDVWCERREBBEDILE

OERARFZLHERZORE (U RV RA EE)
OEXKEATEBCHAHIEMBEARS LUV IRV EBOER
OBRETINIZOVLRERENZFR UKL S DKRRE

J—X"F\ SEEMBEAROMEICDOVTEDONENT 2

‘,—JJIImJjZLZb 3BT HE B DRER

7 IS ABRICESTERIVREEEQEF EEDSH T
HIANFHEICB T2ESBETLRTOBE BE/O L2 E
BIBDCERFRBEVPERIAVZEZEZDDATHEICEETH
B, AMRETIH BEREREUIEBIRIZCE VT FEGK
BT TIILORRE A ETV(Fig.2)  HIBERS 2T
L (GIS) & MM Pl E O THIE L ZMBTE EH TN D,

‘iiE&iﬁ%%}@iﬂiﬁ{tﬁ‘—ﬂ’\]’mﬂ%it 1) 22 5¥4i

/$/)§Z7b\ WUTSBERERY DL B OFREN SRR LE
DLECHTEL. Eﬁﬁi’@’@ﬁﬂi}i’@d)ﬁiﬂL?ﬁ%@[ﬁ%%tﬁof L)
2. B4R RAFKBEXKERD SRNERYOPFES LU
B OREVZIT OB O MRS CEER (CRT /AN R Z
MEHICEE LTS AFE QTR ERY OB L2551tz
FREAT BEOICATTERETFENZBERHMFZNTFEZAVE
BRI ZAT 2T, T DRERCERMERM DL EME/N ) T2 3>
ZREIBETERMBEF IO =/E LTz (Fig.3). (LE-
e ANER 3% 2 & D HFRF3T)
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Fig.1 Group photo of 13t International Symposium of Mineral ~ Fig.2 Sampling ofstrearﬁ sediments anrd water in the Hirose Fig.3 Geochemical properties of 2011 Tohoku-oki tsunami

Exploration (ISME-XIII) held at Vietnam in 22" -24t September, 2014 River (Photo was taken on 7" August, 2014)
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sediments extracted by dimensional compression

HHIE
Eie R R®H 1

Associate Professor Assisstant Professor Researcher
Noriaki Watanabe  Tatsu Kuwatani Kengo Nakamura

&, COMPETBOITBRBEF TEH DN, REBIBE DEHLT
Bf?:/Z;ABJ:U/)IL%/)ILEj]ﬁ|$®u¥m(g.¥&'t25") EBREHEA
TWIRW ZZTAELY JRE (CRFEUXRCTZ W2 R
BEDIRS AT LS L URAEREFF T ImF A= VAR
ZRIBL JAPEXE D HEHRIAR)  REIEE (CH T2 RAETED
ﬁtun%@ﬁ/ﬁ%t:EJTdD:EJUD—Cﬁﬁ—JAb’PI%EHj Lz (Fig.4).

‘Beyond BrittlethZA BT BB (C & 1T BT EN

?Iékggi’@?@%%(:ﬁ?f@'%Fﬁ%%ﬁ@iﬁ&@'%f:&)\J:U%EE.‘B(:
FEIDFRUN SN NEED ERTERBFTOETH
REBEOLR FAZRE L TWVWE. AFFTEEE (CERLE
FROKER- KA RERBRDN MO ZHROENRER
BERERRICY -type(Za—9 17 ) THB =B ICLE
(:I:L% AR E EDHBIA) .

vm%%ﬂﬁﬁ LIekh 5 DKFRHE

ﬁiﬁfﬁ&:*)bﬁ—%%ﬁa LIz KB TRV HIEE HISY - /R A
PHBEOIRIINF—IRTLORRCEMRTZHIRRK (B
MR)-TILIZOLAEEYRISICEDHLWKRRERM
(Fig.5) (BT 2T ERB LI (B -EAAREL DR
®) . HAMACEIERBEERNSVEH AFMHATEITN
EARFCHAEHCE U FEAKFRRSEAETRBE L H O
E%botvéﬁﬁ‘é@!itzﬁﬁﬂ%Zo‘r*b'lf—m\arsé

‘*?ﬂﬁt““‘“’iﬁﬁ WERIERIZ T — S iR

*%%W%“—%SE&\Q%ﬁw’lﬁﬁﬁmfiﬁﬁi%%}ﬁ@“%Zc‘:(“ Al
DT —IDORIERZE BB CRHT I AENRBERZH
HI2AHEREEF LTS 2014F 3O RERBY O IR
FHHRIFEETERN S B RXAERRURIEKRLEAST LR
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Fz o IR EDR A D P R SIS T 2 fth K182/

Fig.4 Flow paths and ineffective porosity (colored Fig.5 Novelidea for utilizations of (acidic) hot springs (i.e.,

and grey points) in a carbonate rock. hydrogen production).

WARZ1T >72(Fig.6),

R ER—LR— http://www2.kankyo.tohoku.ac.jp/komai/

B TNETHEE

We have won several awards for our environmental and engineer-
ing studies. Professor Takeshi Komai and his colleagues received the
47th Environmental Award from the Hitachi Environ-ment Foundation
fortheir outstanding achievement in development of an assessment
system for geo-environmental risk. Associate Professor Noriaki Wata-
nabe received the Young Scientists’ Prize in the Commendation for
Science and Technology by the Minister of Education, Culture, Spo-
rts, Science and Technology, for his researches on fluid flows through
fracturesin the Earth’s crust. Assistant Professor Tatsu Kuwatani and
Post-doctoral Researcher Kengo Nakamura received the Young Rese-
archer Award of Exploration Technology for the 13th International
Symposium on Mineral Exploration.

We have also published many papers in leading journals, including
Journal of Geophysical Research, Water Research, Physical Review
Eand Scientific Reports. In addition, we have conducted many collab-
orative researches with scientists of various fields, such as planetary
science, petrology and chemistry, and the results have been (or will
be) published in Nature, Journal of Metamorphic Geology and indus-
trial & Engmeer/ng Chemistry Research.

‘%“Bﬁ%ﬁﬁ FIKR

ﬂﬁﬁ%:%ﬁ%‘—ﬁﬁﬁﬁ%%’r M (BH-Ra) H2 M R E
(B [FR RA-FA) EFHREB (ER) KR HER T (F 8
(RF: AKX LE]) EBHRBCEBA R RILK-FA]).
ERMRB(EEAR RIEX RO ERHARB(RA[REK:
RA-FEH])

Z5C- KB JAPEX (E8)  ERM—RIt ATy FU IR
XEEF(E8)

W{MHWM} X1,
F|g 6 Mapplng of geofluid distribution beneath the
Tohoku district using a Bayesian image analysis.
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BARE SR T LR EBE Environmentally Benign Systems

RIBIEEEREEE DB Geoenvironmental Remediation Laboratory

RIERVDEE R T & FiREIURE: T D B 3

Development of Environmental Friendly Remediation Technology and
Resource Recovery Technology

iz
HE Fik

Professor
Chihiro Inoue

Nowadays, contamination of soil and groundwater by heavy metals and persistent organic compounds such as chlorinated organic compounds
and petroleum hydrocarbons has been a serious environmental issue of concern. Besides, there is a growing demand of underground resources.
However, effective methods to remove the spread pollutants and to recover the resource with low environmental burden haven't been developed
and thus remained a challenge. Our target is to develop remediation technologies and resource recovery technologies with lower cost, less energy
demand and reduced environmental load. Here we introduce our major scientific activities in 2014 as follows. (i) applicable phyto- and micro-
remediation of heavy metals from the polluted soil, (ii) microbial degradation of chlorinated organic compounds and petroleum hydrocarbons, (iii)
chemical and microbial stabilization of hazard compounds in soil and (iv) bioleaching from low-grade ore of copper sulfide.

Efsﬁﬁ’é‘%iéi}]

OV WENMZRAVEEESRBLAWIC LD TBEFTEOE

BICEAT R

ARIVACIBZEBEBEREE(CHAGI T ARIVLBEEE
WMONIY NI T FOBFARERBRE —FFFEHN S5 EHSE
MU (EIEZRAZSKARHET D4 EHBMHRE) (photol).
FroRy NEBRBIUKHREABRZTV. LEPOARIY
LABLUEROBEYCHIT BBIIANZILDERAEED
e b RICKIDLEFREF LRBEBEMELI O Y (CLB
FAREARE FRERMARO—TE LTER L (photo?2)
. EIDVIY(CHTBDERRINE THHEHEE O£ B2HTHR
H|E ST oI IO /I AD ISR EEFTHMIFK(C LW
BET R HRBEBEYCOVT. AEETCOERFARS L
BERCHF2RIAABEERLI. COLDBEMEM LIRS
FEERMOERALCHET. ZORIEONEBTRICET SR
EUTABICERLUEEMB RO CEMOESBRIN-BTE
ADEYIRBED T EMENDLELR N FEMENS LI UME
MENFEEAVCTAT 2R EEB UL, £, ERNRIE
SINTEMHSEREBRIANTCHBTDIFERICDOVTERAR
DT,

QN ERERCSYDEY PRICE T IR
2O00IF Ly 70Oy vy FERRIEKRELED

HOMUEAERLESYWORERE LU INSDILEMZEMNC
NEETETZMEMERBEERZRILI TNTNOHMENE
BEERCHIZBHABEM EXMEYBOREEERORENT
ZEDCELECNREEZTRUCHEMOERE L UREZ
TOEBEMEYOHEER T DRFRZ1T> TV S(photo3),

OREFOFEAMBLOERRMELUERLLEMOE
N T DFSE(CRT 2R
ARKAKBICIVELTZRANRMNSDEEESREDAEN

HELSTREFEADT 7O0—FELT LWBEENDRMIC

ARKRPOEERBHEH<EMOBAEZT >z RKEXE:

EREEEHRMRR) RENSFKEELLTICKEZERT S

O EEPORBETHEOBHE OB ETERETFOD

FEEDFEMFZNFECIVABET T (AAARIRED

BHHZEEDOWAR—ILT « > 7 R K8 EE) & H B H

R —AMPRRECHEELLERREEMEFAIZMAL

LT EDEFMA L ERURERIENSDE—T U —F> 0

(C &2 IMEREEAMICET 2R ZER L (BRRRATR &8

LA E AR JOGMEC) & HBEIFFR).

RNF L/ TLKRHB F LR . 82 EAE B
K2 (BBh%. D3ER. D1£&) (photo4). &7 Academia

9" 1,2-DCB(40mg/l) degrading consortia

[ELCESENN 1 2 3 4 56 7 8 910 111213

Acidovorax — TE T IS
Ralstonia
Photol Field trail of Cd-contaminated soil by Arabidopsis Photo2 Field trail of As-contaminated soil by Pteris Photo3 DGGE photo of dichlorobenzene degrading
halferi ssp. gemmifera. vittata. consortia.
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Assistant Professor

Mei-Fang Chien

Sinica Biodiversity Research Center® Z= X fiff # % & B i
L. JO0F D AREZFELTHEEET{T >/ (photob),

BEFERES

HEHENER ZFMERCHETZLERELTY >3
FTOGMECICH (T2 1 EEKPassive Treatment$ fiT B8 5 D
BRICCBFREZIT O IL.BERERICETZIHEEKRELT,
11th International Phytotechnologies Conference (F 1 < + -
452 J# ) (2T 24 (photoba, 6b).ISSM2014 Ninth Inter-
national Symposium of Subsurface Microbiology (7 X 'J #-
T hL =) (2T 14 (photoba) . International Symposium on
Evolutionary Genomics and Bioinformatics 2014 (&7&-&4t)
(T2 (photo6d) DR RFKEERZIT 1. TDMERERICT
ST HOMEMRRFEKZIT o7z (photobe) .

HE

WREDEEF4:D3/34.D1/14.M2/32.M1/52. 01
RE24.BA/54.B3/4B. CDOIEBEE NVAU—14,
FE4S T7VEVTE

Photo5 Prof. Wen-Shiung Li and Prof. Chihiro Inoue at Photo6a
Ecollab.

Photo6c Photo6d

FRIR S - BESHRIRKR

ER—E(D3) "2k ER DRFRIAFRE (DC2. Fa26-27
FE) [CRIRES NI, Orshi (D3) AN ERALBRE XM E A E A S
¥4 & F R B £ &R & Nt Johnjewish Arellano
Dominguez (MM FYVZv o R NS v 7 (2013F4BH 5
3ER) A5 EHEZELTVDS,

Photo4 Group photograph at National Chung Hsing University, Taiwan.
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Photo6b

Photo6e
Photo6abcde Photographs of presentations in academic conferences.
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BARE SR T LR EBE Environmentally Benign Systems

BRIB9 L2 2 EF environmental Analytical Chemistry

HLWEZERIREF—TL

ZDERIER - EGRMEMADER

Development of Chemical Motifs for Environmental and

Biochemical Analysis

#iE
2¥H (-

Professor
Hitoshi Hoshino

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 environ-
ment and safety, (2) support for health and medical treatment, and (3) accessibility of residents and citizens, and therefore will be designed on the
basis of conditions such as (a) Real-life, (b) Real-time, and (c) Real-opportunity. Obviously sophistication of precise-made analytical instrument is not
the only solution to satisfy these requirements. We believe that breakthrough in analytical technology will be brought by development and applica-
tion 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, two examples

will be described.

1.Lanthanide coordination polymer constructed with tripodal Schiff base ligand
2.Separation of cis/trans-isomers of Pt(Il)-diradical complex by capillary electrophoresis using cyclodextrin derivative as a selector

GELT

ORRLGEMFTEREBEINDZZ VY ZREEMEDF

FUHZREBREB. T T FERAFHNSDIRILF—BEC L
ZEMELFK(Figure NERT, CORKI EEM M
BE-RERAN—V R TNEE MDOMBDIRT R (TR VVIF
REBITRLH. IV _RBRERXTO-—TPELOLY
H—ELTHWRZENRIN TV B4 FSEHTZICRR
By BERMTCRIBINZ T VI REUSD FE2ER
L 7fz(Figure 2. Polyhedron, 85 (2015) 76-82), 3R . & @
BEAED FORALRFEEZRBEL. AR T—0RFAELT
O—7&LTOHREZEEETL TV,

@3 /OFFANIVFEBHELLII—ELTRAVSFrES
BB EBAR()TSINIERDIR/ NSV R
R B
RLFTNETICER(0-V1 I /RVYEIF/FNEZ(I)

intersystem

Crossin
S1 g energy

T transfer
hv 1
N aWaVaVp: 4 hv:
NaVaWaVe, o
So
Ligand Lanthanide

Figure 1 Energy transfer luminescence of lanthanide complex.
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FERODEFRNRISECEB L ERRERHTO—TEL
TORBEDRIRZIT > TS RICABRAS/OTFINI >
(CO)DBRKZEILDYA R ZRHTELILZMELTWNDS. S
BE4Z [FCONABARDBEDEVEZRH TS EDTEF RV
EER AFI-B-20O0T7FANIV(MBCD)E LIS —EL
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BER(O-TAI/AVYVEIF/FNBEZ(INFEERD R/
AN EzE HTz(Figure 3) X BIRERIC2 mM X
LEOMBCDZARMIBIETIR/ NV AER KD D BEZ Z
BUTZ. COE SR D BIEAE R DL EEEHFKas = 378M 1,
Kirans = 330M1 (298.15 K) TH > Tz EBEAEDERF T X B
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Figure 2 X-ray structure of a Ln(lll) coordination polymer constructed with a Schiff base
ligand. (a) Asymmetric unit, and (b) crystal packing of the coordination polymer.
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Figure 3 Inclusion of cis-trans isomers with MBCD.
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BARE SR T LR EBE Environmentally Benign Systems
RIREMIEEEFEDE cnvironmental Bioengineering

vM1o0-F /BB AT LEFIRALE
RIR-EIENATE SV TTNAZDRR

Development of Environmental/Biomedical Sensing Devices with

Micro/Nano Electrode Systems

$0E
xX -

Professor
Tomokazu Matsue

Micro/nano devices address the continuing demand in bioprocess science and engineering for fast and accurate analytical information. In addi-
tion, micro/nano devices can be applied for tissue engineering. We have developed micro/nano-electrocheimcal systems for

environmental/biomedical applications and evaluation of battery materials.

Recently, we have developed NanoSECCM to characterize electrochemical properties in nanometer domains and applied to localized evaluation
of battery materials. We also developed electrode array devices to incorporate many electrochemical sensors. These electrode array devices are
based on micro/nano chemistry and micro-electro-mechanical systems (MEMS), and they are successfully applied for high-throughput bioassay and

bioimaging.

Thus, these devices are useful in environmental monitoring, medical and engineering applications.
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Cell culture for cell analysis

Fabrication of a chip device
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BARESRTLERE Environmentally Benign Systems

RIRHAE T 95 Designing of Nano-Ecomaterials

BEEQRE TRILE—DRIREES
F) R MR

iE
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Professor

Kazuyuki Tohji

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

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 material with specific morphology.

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 methods of rare metals.
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BARE SR T LR EBE Environmentally Benign Systems

i%tﬁﬁﬂ';ﬂ'fyﬁﬁgf Design of environment-friendly materials

IRIBDEGICHNITBMBET T 2RHT

Design of materials harmonizing with environment and life

iz
nR F&

Professor

Hideaki Matsubara

Nowadays, we are using many materials to live our daily life. The material design from the viewpoint of environmental science is required in
order to build a sustainable society. 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 environ-
mental 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 idea mentioned above.

REBLFRARBHBZFBLTEBRZEATVET . F
FAREBHEZBRIZEHICE RERZOHERINSOHAD
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T ARRECT. FHEORANABET I L2BEL. BEED
MRS R Z BV TCH A Z F R U REZ I I 5 &
EEC BZEZADD—ERE TR FTREL1E (Buth & 1THR) &
BHORBRZHEHEDEERCI>THRMB S RTLDMEK
ERFMLTVET (Fig.1),
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‘ HcpzR
1| #p16~18C

Fig.1 Schematicillustration of a new system on the utilization of
multi-heat source for saving energy.
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Fig.2 Computer simulation of sintering and grain growth with

liquid-phase formation (D—>®).
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Masanobu Kamitakahara Taishi Yokoi

Associate Professor

Group photograph of our laboratory.
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Fig.3 Spherical octacalcium phosphate/hydroxyapatite granules for DDS.
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Fig.4 Scanning electron microscopic photograph of
oriented layered double hydroxide layer.
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ERER7OERZEBE sustainable Recycle Process
1) "7’(7)[*"5-%%!? Recycling Chemistry

HE MEEERHAOEREEELT <

Aimed on the realization of a resources-material recycling society

g
= 8

Professor

Toshiaki Yoshioka

1. Chemical modification of CPVC using nucleophiles with long carbon chains

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

plasticity.

2. Development of an AgCl/Al20; membrane for the removal of chloride from organic liquids
A high degree of dehydrochlorination of PVC can be achieved in a solution of NaOH in diol. As a result, a solution enriched in chloride is obtained. Chloride
has to be removed from this solution in order to achieve a closed “diol cycle”. We developed a novel AgCl/Al20s membrane for this purpose. In this work, we
investigated the removal of chloride from the diol solution by electrodialysis using an AgCl/Al20s membrane.

3.Thermal degradation of polyimide film in the presence of steam

Polyimide (PI) film is used in the manufacture of flexible printed circuits boards due to its excellent thermal stability and mechanical properties. However, it is
these same properties which make it difficult to recycle. In this study, the thermal degradation of Pl in the presence and absence of steam was investigated.

4. Lead removal from cathode ray tube glass by a chloride volatilization process

Recently, the amount of waste cathode ray tube (CRT) glass has increased because of the rapid replacement of CRT monitors by flat-panel displays. The
funnel glass (FG) fraction of CRT contains between 20 and 30 wt% of lead, making a process necessary for the removal of lead. In this study, we investigated

the removal of lead from FG by a chloride volatilization.

5. Uptake of rare metal(Nd*,Sr**) using Li-Al LDH 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 metal (Nd**,Sr**) from aquaous solutions

using Li-Al LDH intercalated with triethlenetetraminehexaaceticacid
6.Removal of boron by MgO

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 by MgO was examined.

7.Reaction analysis on adsorption of aromatic sulfates by Mg-Al oxide

Mg-Al oxide is able to easily intercalate an inorganic anion with a large charge density. In the case of the adsorption of organic anions by Mg-Al oxide, it is
suggested that the hydrophobicinteraction between organic anions has a stronger effect than the charge density of the anion. In this study, the adsorp-

tions of aromatic sulfates on Mg-Al oxide were investigated.

8. Concentration of Cs* by using ionic associates and complex-forming substances
Cesium is one of the major radioactive elements 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 associates and complex-forming substances were evaluated.
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Associate Professor
Tomohito Kameda
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BRNERE S UMK BEOREN/FeB TS (D3)

@20th International Symposium on Analytical and Applied
Pyrolysis PYRO2014 Young Scientist Award (Frontier
Laboratories Award)Z &

Hydrogen production from biomass/plastic mixture using
novel bi-functional Ni-Mg-Al-Ca catalyst for gasification and
in-situ COz adsorption /B IFE&E(D3)

@International Symposium on Chenucak-Environmental-
Bioneducak technology (isCEBT2014) BFRRY—ERE
Evaluation of the concentration of cesium by using ionic
associates in water solution /#fAEE(M?2)

@International Symposium on Chenucak-Environmental-
Bioneducak technology (isCEBT2014) BFRRY—ERE
Uptake of Nd3* and Sr** from agueous solution using Li-Al
layered double hydroxide intercalated with triethylene-
tetraminehexaacetic acid /#F&E(M2)
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ERER7OERZEBME sustainable Recycle Process

RIBVV)—270CRERE Environmental Green Process Study

RIRSAMBMEE 7O RO

Green Process Development

-
HiR

AIR-UFv—R

Professor

Smith Richard Lee Jr.

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

Earth Refinery Concept

Supercritical Water

—> Replace polar solvents

Supereritical Carbon Dioxide —— Replace nonpolar solvents

Posan Sumsc

Fig.1 Development of Sustainable Products and Systems.

Organic S
Solvents 8 2 2
8 { cuou
[MPGUEJ
50 HZO Acstone ngmn @Depnlymenzat:nn of ngnm
(e.g. Oxidation)
Ethyl Acetate H o CHO
40
no
30 s Cellulose Water soluble T
oligosaceharides [_‘_ Hz Benzene dematives
20 Hydrolysis : |
H A
10 Methane i 5 Hydrocarbon
H o : (@ Hydrogenolysis'
nth A
0 Fhioromethane Monosaccharide @ S;;; 0 :;.: of calluldEe
o] 20 40 Isomerization etc. 5 a o
P [MPa] Fixed P [MPa] 15 Hydrogenalysis /" 'Chemical Products
Properties SHMF Furan defivatives Fuels
Fig.2 Solubility parameters of water and carbon dioxide as a function of tempereture and Fig.3 Conversion of biomass to chemical products and fuels with ionic
pressure. liquids and supercritical CO..

KBTI RILF—ICLW . EBISOEN DRRBEERNTTEE
BB, ZDIXINF—DI3E5HIMO%%EFATBET T ALE
FEREANMUCRHRAIBRBERERXRDZCENTETD.KED
BALRRFICENSOBEARREZAATZ LT RIEICY
SLVWHREZTOIHBETES (Fig.1).

K& ZBbRFR(E BEARRBCEVTEHAEIOAVEER
ERBBEGELREANMEONACENTZARELRD
(Fig.2). 6270 2DHI & LT/NA A Y RO BE B BE
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ZWITAIIIN BAREZ B FMIND 3. 0Z (FLUHARE
Tl AT RIEEBERCOZAVEEILO—IRNIFTTR
(ENLO—RAIEILO-RUVIZV)ORG-FETOER
(Fig.3) ZBREF L TWB, 174 YV IRIK([C/N1 4 Y A% AR RISS
HRE EANERIETZETBERCODYMEEIRIEL . &
ROCREEBRMORG DEHETIEDTH S, 17 > HiKE
RLENBH TRV DA TADREDBNANEL BB
METODERELTHZEIND,

MR B MAZERE

e B HHE = B &—

Research Fellow
Hiroichi Tanaka

Associate Professor Assistant Professor

Masaru Watanabe Taku Aida

s
ik FAE
Secretary

Tomomi Kanafuri

|

ATHLETA

Teach! Learn!

HRETH ECRBANBEOBZEZRAVCFE S RT A
SLUEZTOLROREICELUTHRZED TV S KEBD
DR SBERFRAE K CHBER _BRERREBREAKOBR
ZHAITBEDTHD MOMAELTCERSEKRTONAA
NR-TZ2AF v RIEKER BEEROTERIG KAGRICL
DEBETREMBRFOER N RL—MNERZFABLE
MR KRET B AT LD B D, INSOMEER ERADKE
FEQHAMAELTET>TV S,

18/BPPT(#: fif7 ¥4 i B /T) B 25 EWahyu Bahari Setian
THE(IZARBABEAREE)

68 /B IZE (Smith), UAE University, Al Ain, UAE

9H/isCEBT student conference (Taiwan-Japan)

10A/Intensive lecture (Smith), Supercritical Fluids, Univer-
sity Valladolid, Spain

12A/BtmxaElE (E8), Ecole des Mines d’ Albi, France

[1] T.M. Aida, K. Oshima, C. Abe, R. Maruta, M. Iguchi, M.
Watanabe, R.L. Smith Jr, Dissolution of mechanically milled
chitin in high temperature water, Carbohydrate Polymers
106 (2014) 172-178.

[2] H. Komatsu, M. Ota, Y. Sato, M. Watanabe, R.L. Smith, Mul-
tiple adsorption resistance model for constituent molecular
effects in hydrogen clathration kinetics in clathrate hydrate
particles, Chemical Engineering Science 108 (2014) 270-282.
[3]S. Kubota, T. Morioka, M. Takesue, H. Hayashi, M. Wata-
nabe, R.L. Smith Jr, Continuous supercritical hydrothermal
synthesis of dispersible zero-valent copper nanoparticles

Goal! Gotit!

forink applications in printed electronics, Journal of Super-
critical Fluids 86 (2014) 33-40.

R. L. Smith, Green engineering for extracting and process-
ing of bioactive compounds for nutraceuticals, Plenary Lec-
ture, International Conference on Industrial Pharmacy
(ICIP), Kuantan, Malaysia (2014.8.16-17)

R.L.Smith, Physical properties of water and carbon dioxide
as the key to developing clean chemical processes, Modern

Trends in Chemical Sciences and Engineering Il (Special Lec-

ture 2014), Hokkaido University, Hokkaido, Japan.
(2014.11.26-28)

0 EH

Springer Book Series on Biofuels and Biorefineries
Production of Biofuels and Chemicals with

aof Production of Pro o011y 3
o0 Biofuels and Blor. Uctiop
?q‘,\o\\le\ ‘vl\‘-“ Chemicals with  (hg U@J; da{

e m\“a“ lonic Liquids U.’;,;" Ws ;,,,m
W

lonic Liquids

Microwave Ultrasound

Elsevier Science textbook
on Supercritical Fluid
Science and Technology
i Introduction to
g Supercritical Fluids

: ng Smith, Inomata, Peters
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ERER7OERZEBE sustainable Recycle Process

ﬁiﬁﬂ'ﬂ'?l:ltz-ﬁ?:ﬁ!f Material Process for Circulatory Society

BREHRZHELEMEEETOEADMHE

Material Process for Circulatory Society

BIR
IV -avO7

Professor
Sergey Komarov

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 barriers of traditional materials processing with the help of physical fields and waves. For example, ultrasonic processing is
applied to molten metals to improve their mechanical properties and recyclability. In order to recover valuable metals, microwave is irradiated to
wastes from metal industries such as slag and sludge. Electromagnetic force is applied to increase the efficiency of materials fabrication processes.
Fundamental studies are performed to clarify the fluid dynamics, heat and mass transport phenomena in single and multiphase flows driven by the

electromagnetic and acoustic fields.

RAEMBRETCABERSLIUERERNERLTCVWSHE
EUT RIRE S ERO B REYILIEGL EDRAL 3 IRIER
BEHEFoNnTVS,

ZITAMRETCRREMTF AFEREZENELTHRT
OCRZCEDLHARETV.HRIJREGEREMSOBEC
BT EBEELTVRAIZEERGER IRILF—%
HEBEILZME 7O (CH U EAERPIRILF—FADOHE
HOE LD EEMOBMNALBRE BIEROEEREDH
BHEREETO>CVD XD IBBEANSHRHR 7O
DFEFTEITO TV 2. EFEMICEBBRRPMENF A2 ER
EUEREAN 7Ot ROBEREE LT UTRCRT T—YDHAR
HT-oTW\3,

1REANZERULTIVIZVLRETOER

OVIIIZULEERE )TN ZBELCERBEIEYO
HREZCH O

@ ERTILIZVLDRER) VICDWTOERRIAR

2BERTOLY IV IOREBELA

OBERAEZFALETILIZVLER(CH T2EBELE
VIO RERIEN (CRE I 2 ERERR 3T (Fig 1)

QBT KR (CLDBATZTERDORFEICET BMA(Fig. 2)

3RAMVORRE Oy T

OEEFERENEMET )L 70t X (Fig. 3)
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Fig.1 (a) Ultrasonic set-up for molten metal treatment and (b) ultrasonic treat-
ment of molten aluminum.
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Associate Professor
Noboru Yoshikawa

Fig.2 Laser Doppler particle velocimetry.
(a) Laserirradiation system,
(b) particle velocity distribution.
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BCBERRESZS5ABCEICIVTINIZVLEERERER
EEMOER ASS. EEXRLLELCREBEIRELCOVTER
NEARZT O AEBRZRFCUTDO2DOORAN SRET L
TV3,O0EEBEEEMOHMMIEAN XL QEEBILEY
DR B

3ARMTIVIZULDRER) VICDOWTOERHAR

DY Por#)@7IVIZOLARGZvTITAIILDBETE
ANBREIZEEXRRTD—DOCTHI . TILIZOLHD) V&S
EWICHRETIRMAMBEESIND AMERTETILIZOA
BHEDEBRFRET7IvIANBORNENLG T -5 EINE
LB > ORTREM (CRAT 2 EMMERZITVO. 7ILI Z VLR
DY HEBPppMETDRETOCRADOBEEZBNET B,

ABRBRAMBOAAZAINI -T2 Y RAXE7/OEROD
R
RN - BE RS 2MAL. EBXACIVO-7/BED
TRBEEMHZVELIIVvIROO—TVJEFEES

Fig.3 AFM images of sputter deposited Au films
(a) as-deposited and (b) annealed at 560 °C
by microwave irradiation.
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ERER7OERZEBE sustainable Recycle Process

aE&REHA 7°|:|‘t'Z-""7:QE¥ Process Engineering for Advanced Resources Utilization

SEEEIA RIBREDEHD7OLRHE

Process Engineering Research for Advanced Resource Utilization and

Environmental Conservation

#iE
BA RiE

Professor

Eiki Kasai

Base materials industry are now facing several difficultissues, e.g., demand to reduce CO2 emissions, and responses to degrading properties and
price-fluctuation of the mineral and fuel resources. Our research group is mainly 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 also considering recycle materials, biomass fuels and
waste energies. A number of unique ideas have been tried to apply such as high temperature and pressure conditions, and optimum process combi-
nations. In addition, we are studying innovative material processing technologies, such as the production process of a new porous and fibrous metal.
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Associate Professor n. - P
Taichi Murakami METHE (B4) KR —t
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Fig.4 Schematic diagram for rapid carbonization process of biomass
utilizing waste energy .
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Yuki Takyu, Taichi Murakami, and Eiki Kasai: “Promotion Mecha-
nism of Reduction of Coal/Iron Ore Composite by Volatile Mat-
ters Contained in Coal up to 1100K" Fifth Australia - China -
Japan Joint Symposium on Iron and Steelmaking, Oct. 2014,
Sendai, Japan

Kazuya Fujino, Taichi Murakami and Eiki Kasai: “Utilization of
Oxidation Heat from Iron-Bearing Materials to Suppress CO.
Emission in Iron Ore Agglomeration Process” 2013 Annual
Meeting of Excellent Graduate Schools for “Materials Integra-
tion Center” and "Materials Science Center” & International
Waorkshop on Advanced Materials Synthesis Process and Nano-
structure, March, 2014, Sendai, Japan

oZE

MEBTFIHE (B4) HAHKBHRRE/EEFTHEARTEE
RRY—tvarEFE(March, 2014)

BEEF At & (D3) : Poster presenting award: 2013 Annual
Meeting of Excellent Graduate Schools for "Materials
Integration Center” and “Materials Science Center” &
International Workshop on Advanced Materials Syn-
thesis Process and Nanostructure, (March, 2014)
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FRIBBIRETEIFESEEE Ecomaterial Design and Process Engineering

RIRAFILE S5 Environmentally-Benign Molecular Design and Synthesis

RIEICES ISR REEMES X T LDRIK

Design of environmentally benign molecular systems with

high functionality

wim
Bl RE

Professor

Nobuhiko Iki

The ultimate goal of is division is to establish a scientific discipline in designing environmentally benign molecular systems exhibiting
high functionality such as separation, sensing, imaging, catalytic conversion of substances and so on. Choice of the components such as
metal ion, ligand, and “chemical field" is of key importance to build simple yet functional systems. Currently, we are studying the
following systems: (1) multi-nuclear lanthanide complex with thiacalixarene having luminescence and magnetic functions, (2) theranostic
probe consisting of d8-metal ion and radical ligands, (3) kinetic differentiation (KD) mode separation and detection systems for ultra trace
metal ions, (4) protein-metal ion conjugates. In 2014, the following achievements should be described in particular.

1. Determination method for ppt levels of hexavalent chromium in water with KD-HPLC using diphenylcarbazide as a derivatization reagent
2. Rapid extraction method of exchangeable Cd, Pb, and Hg in soil with thiacalixarene
3. Thermodynamic binding constants of a ligand to metallo variants of a metalloenzyme as studied by affinity capillary electrophoresis

et

N,

1.KD-HPLCERAWBpptL NIILD7EY OLDESES

)L —7 TR U RERMHERE— R(KD)-HPLCIE5d
SERERMUT CHECHFEMMEL. ZNERUTF 2SR
BEHRCTHBRITEFEATH S, CDIoH. FREEFE 7 5
hERIRMICEBTE ADNY 559> RCERMF ORI
MRS (CHRERBREN T RS ARRTIEIBER
EPKEKOKEEBTER-—ZDEVAME Y OLCYE
S—FyNCZORBRHBEEEEBERLLIS5-YT12LA
JLAY R(DPCI)(Fig )& FEHR R EE T3 & CrIFE M &
# R TDPCIEEIE LD DCr-DPCOSEhE 115, IR EE M 5t
FTCRBAORALENREEB RELTHY MEBAA D
221 7> DIFEE 4 UM 5Tz, FeldCu', VVIEDPCIE §2
RS BH. 207 N FLCE— Y BERRASTE 2 AES
REERSE M Cr-DP CEA A2 ST SR I D3RI L CBIRB AR
LTWBEWVNZ B EEBIERETCVOREBREMER LIS
A MBHBRR(S/N=3)(d1.75ppt(= 3.4X10"M) &g, 2

Hexavalent
Chromium

Reversed Phase Column

Only kinetically stable (inert) ¢
complex can reach to the detector. Low Background Absorption

— Selectivity based on kinetic — High sensitivity
stability of the complex (D.L. for Cr(V1): 1.75 ppt)

Fig. 1 Schematic representation of the KD-HPLC method for ppt levels of Cr"!
using DPCl as the derivatization reagent, showing a typical chromatogram.
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TEPOREAEC PO HG" 17> [FNKEFTE 7 (CHLBL
UOBRZEMTACRICETRIEI RSN DY LIEFRIR
ETAEBRBD—DEE>TVB REETIEIKICES 6KED
BMUEEHSNTVBD ZOIRIEA RO SN TV D TF,
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Hg": 100%) Dtz 3Em U i B R & A T A D2.8% [CF2 #fE

Water extraction

L] L

K ¢

2 .
5 eTCAS extraction
& -

100 200 300
Extraction time / min.

(M: Cd. Pb, Hg)

Fig. 2 Time course of extraction of Cd", Pb", and Hg'" with water and TCAS
extraction methods (left) and schematic representation of the leaching
processes of the methods (right). TCAS accelerates the extraction rate
through the formation of M,-TCAS complex.
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OHFLBIHZNZREEREBICERU.BEERICHT 54
BEBOERET 74 ZT74F v ES)—BRXFTHAELE.
KR ERPICCADBEERTHBDRILADT I R(SA)Z RN
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ERDTZ. ZDRERSADKEEEHDF 5 (EMn'UNi"< Cu" <
Zn' Co'e W BRMUBEDEVAFELTVWSZE FER
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Fig. 3 Crystallographic structure of carbonic anhydrase having a SA
ligand. The sphere at the center represents Zn'""ion coordinated by
three histidine residues and SAamide in the tetrahedral coordination
geometry. Data taken from Boriack,etal, J. Med. Chem., 38, 2286 (1995).
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award, “Analysis of Thermodynamic Stability of Metal-
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17 1OIVEHIEZE SR EF Life Cycle Assessment

ARG HIBERZ BIEULIRIEE AL EMA

Ecomaterial design and process engineering toward sustainable

material cycle

HEHIE
WMAE —H

Associate Professor
Kazuyo Matsubae

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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I Environmental emission to water and air (8)

Ni 05420 1kgi 100%)

Very few flow
Co 0.02240.012kg(100%)
Cr 0.2920.13kg( 100%)

Ni 0.25kg(46%)
Co0.007£0.004kg(29%)
Cr0.01£0.005kg(3%)
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Cr 0,150 05kg(53%)

Tailing (5) Dust (6) Slag (6) —-

NI DI9E0095KEIN) Ni -0.05£0.16kg(39%)
Co 0,001 £0001kg(5%) Co 0.00020.013kg(59%)
Cr 0.1220056kg(40%) Cr 0.0086::0.15kg($5%)

Fig. 2 Material flow of nickel, cobalt and chromium accompanied with Ferronickel production
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i%iﬁﬁ'*-lﬁﬁﬂ-ﬁﬁgf Environmental Materials Surface Science
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Developments of catalyst materials for achieving eco-friendly society

#iE
MEL &IE

Professor

From catalytic perspective, molecular-level understanding of surface phenomena occurring at nano-sized metal (alloy) particle surfacesis a key
for developing highly active and durable catalysts. 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 spectros-
copy (IR, Raman), scanning probe microscopy (SPM), electron spectroscopy (XPS), electrochemical (EC) voltammetry, gas-chromatography (GC) etc,,
and try to clarify the solid surface phenomena on atomic, molecular-levels. We believe our research results directly link to future eco-friendly society.
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Assistant Professor
Naoto Todoroki
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Fig.2 Electrochemical durability for Pt-shell/Pd(111)
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i%t%*ﬁﬁﬂ’*—lﬁ“ﬁﬁﬂ—%ﬁﬁ? Nanocomposite Science and Interfacial Materials Design
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Development of High-Functional Composites for Constructing a
Future Foundation to Create a Next Generation Life Style

HEHIE
ER &M

Associate Professor
Yoshinori Sato

Inthe past, many composites consisted of nanomaterials that possess excellent features in their own. have produced in basic researches. How-
ever, itis 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 nanomaterials to those of bulky composites.
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Fig.1 Snapshotin front of the laboratory booth at meeting of The Mining and Materials Processing Institute Fig.3 Nanoscience and Technology Session Best Contribution

the "Open Campus 2014".
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of Japan, Tohoku branch”. (Koji Yokoyama)

Award on the "Materials Today Asia 2014". (Yoshinori Sato)
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@Yoshinori Sato, Hajime Sakakibara, Kenichi Motomiya,
Kazuyuki Tohji, “Photo-thermoelectric power of single-
walled carbon nanotube films", Materials Today Asia
2014 Poster, Kowloon, Hong Kong, December 12th, 2014.

@®Kohei Bushimata, Takashi Itoh, Kazuyuki Tohji, Yoshinori
Sato, “Structural and Electrochemical Characterization of
Aminated Single-Walled Carbon Nanotubes Prepared by
Fluorination”, The 30th European Conference on Surface
Science, Antalya, Turkey, September 3rd, 2014.
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@®Kohei Bushimata, Shin-ichi Ogino, Kazutaka Hirano,
Tatsuhiro Yabune, Kenta Sato, Takashi Itoh, Kenichi Mot-
omiya, Koji Yokoyama, Daiki Mabuchi, Hikaru Nishizaka,
Go Yamamoto, Toshiyuki Hashida, Kazuyuki Tohji, Yoshi-
nori Sato, “Structural and Electrochemical Characteriza-
tion of Ethylenediaminated Single-Walled Carbon Nano-
tubes Prepared from Fluorinated SWCNTs", J. Phys. Chem.

C,118,14948-14956 (2014).

®Go Yamamoto, Keiichi Shirasu, Yo Nozaka, Yoshinori Sato,
Toshiyuki Takagi, Toshiyuki Hashida, “Structure-property
relationships in thermally-annealed multi-walled carbon
nanotubes”,Carbon, 66,219-226 (2014).

OrERMBELUBER. "RABIICLSZy NHEBRIICE T2
BASBEEREEHZEA A/ F1-—TOBERE
%" NEW DIAMOND, 30, 29-33 (2014).
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@Yoshinori Sato, “Nanoscience and Technology Session
Best Contribution Award” in Materials Today Asia 2014,
Kowloon, Hong Kong (2&H2014.12. 12)
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?r{ﬁﬁIE(DOWA?J'\—)bv“‘«r ‘/7‘1) Endowed Division(Dowa Holdings Co.,Ltd.)

HERIRFE S E  RIRHREMEZEDE

-Geosphere Environment -Study of Functional Materials

RIGRAMBER RN R FREL

Mt EREBR AT LZBIEL

-RIRY E HI 2 5 B

-Control of Environmental Materials

-

Towards Establishing Environmentally Benign Material Synthesis and

Devices and New Material Circulation Systems

This DOWA Holdings Co., Ltd. Sponsored laboratory was inaugurated in FY 2004 and comes under the endowed division of Graduate School of Envi-
ronmental 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, photonic and
energy storage devices. These materials were prepared by a solution synthesis or dry process such as arc discharge evaporation. The research in the
control of environmental materials division was on the development of technologies to apply carbon nanotubes for light emitting devices and modi-
fied a negative material for the purpose of future Li-ion rechargeable batteries.

ANHF TR MBERECSIZEEMEO DB DS
BXHSEEEYNSENOOFLERER) TAVIILEMREDH
REHELTWVD 2013F U KRERELREBETEIRE
EHU RECORHE. ABRAHRICLV TELOMET -V
ZHRLSERDBMAEHZToTWV S,

BALEDICL 2 RIBBRMED D E(DOWAR—ILT VTR
KA EDHFPHRE)

BN EBHTBHLEDORENEA TV S —H. T DE R
RICDVWTRASFHBERMCE>TVRV REBET(3 REBHEE
MRZDHFCEVTEANLEDDRERZEDSTHY EARHED
EEDOEERNLEDZARBULERESRMEDEICDOVT
B ZRB U FFEREELTLA-DFF T DAREICDOVTO
B Z TV AREF6MM I OLDRTRIEANDBRZRE LTz,
HKMBEFETCEVTCEBBZRMUZOMY OLBERICEN
LEDZENRELTHRE 2T 2 3V O LADRTH RS
NI AEREFHTEI3MI/OLOBERIERFIEL T RIGETRT
W TH T2 T AFORRELB LT EVRIEIHERZ R
FTEHDhH T

ERBURRANMZCHEIZREKEEMEMERREOB R
DB (DOWAR—ILT 1 > 7 %A R E D HFMRE)
ERADEBRERRAN G CEVTEELTVIRHEKBL
UZONBRETOMENEREREZNTNHEBAL R HKE
EORERDKLERBORBIZERI DI LZBNEL
o AFECF EBROFELVTHEHARZZ ITAN TV S ERRAL
NHERE IO TICHDERERN =L E(CETHSREREY
ERFANTVZEBREERLUDHZICOVTIOREKELUK
MBRJEFNSHAREZHKIML. ZOMENMBEERITET >
T B HER HKICEBO TR BEOEEINEENTL
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BRI THY  ZOMEMBEQEMHO DRI REMEN TR
THST— A RETITOANG TR EHBBMEMOLER
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® Alphaprotecbacteria

Eastsouth asia

Leachate aeration pond

Microbial structures in leachates from controlled landfill sites in Japan and Southeast
Asia.
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BE F— 53 B— Ak F—
Professor Professor Associate Professor
Toshikazu Shiratori  Ryuichi Toba Koichi Suto
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Associate Professor
Norihiro Shimoi

"
B
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Assistant professor

Takahiro Ohashi

Aeration pond of a controlled landfill site in Southeast Asia.
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Visiting an industrial factory
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HEH—RYF/F1—T(SWCNT)DEHEKT/NA ZAADGFA
RPTNARDEIRXMEADHE(CH T 2ERFE AR L.
BEMEEZ LIF2AKEUT BAIICNTE BWRIEXRE /L
2AWBITIEHEXT/NA AZ2RET D, HLFCNTERD SR
B—1- - NV RS IR EIIL REEAEDES5DE F
HE5DE EFm SBEERHZEOCEAZHELDODOEIXRIL
F-AEEAETNARORRLCHTUSARRLEU 7O
BMBARZHET 5. INTOERUBERBFHETEECRINL
EBEBTREAVEZELLTRILETONY A TIRRILTN
A ZDEFE B E DK FEFigure 1(/SRILEEE) Figure 2
(EEXOET) (TRT A FIAZIDOFENLBECDONT HEX

Figure 1 Overview of a stand-alone flat plane-emission diode panel.

Figure 2 Plane-lighting homogeneity image of a stand-alone panel through a
neutral density filter.
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EHEF—MHOBE- 55D EE- REFMLZEZENT SCNTESR
TERENLT/ A ZADBECKIHLTWVS,

SiZFBALE)FOLAF > R EAEMEDR R

ARARE VFILAA > REBHOBBRIE UTSIREMETE
AL ORIy MElCL>TERRNCBSHINTWVWE. B8
BRECOBERMELZMETEAICT DO DESIFIE
ZROIIREBEMZRIR TS EZBNE LTV S,

BHMEEE% < A OSHEADEVRLARELZTLEICT S
EOLRFSIZEMBELTERTZZEELERTARTH B,
ZITHMRSIECUOZE AN/ T I HILETHER S NIZERIID
SIHKICEHM T 2EBEN DERVELTREEERT 2EMR
EYMEMHEREREMOBILICRN L. YZERIH
Si-CusSi-SIOO YRy MEEZE R LTWB ZEN AL
(Figure 3:STEME & Figure 4 B A—YMBR). 58
EREFMANZALEBITTZ—IHOMBBCRINLEE. S
EAICATET A MILEERTORIZEET.
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@Norihiro Shimoi, Daisuke Abe, Toshimasa Hojo,
Sharon Bahena-Garrido, Yasumitsu Tanaka, Ka-
zuyuki Tohji "Properties of flat plane-emission
panel with diode structure employing highly crys-
tallized SWNTs as a field emitter ” the LS14 Confer-

ence Proceedings, 2014.

Figure 3 A high resolution image of the composite indicated in the inset by STEM.
The arrow directions express the crystal orientation of Si or CusSi alloy grains.
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®Sharon Bahena-Garrido, Norihiro Shimoi, Daisuke
Abe, Toshimasa Hojo, Yasumitsu Tanaka, Kazuyuki Tohji
“Plannar light source using a phosphor screen with
single-walled carbon nanotubes as field emitters”

Review of Scientific Instruments, 2014, 85, 104704.

FRREK

OB FHEE TURLCNTs #FRUEEIRILF—FREKE
BFEMIHEEAIL 2 NOZ XEEZE(JIEP) RIEFAM
WERERMNEER RIBEEBRARNARE EH260FE
BB FEAER.

O— %88 & KRR Y —H % Daisuke Abe, Norihiro Shimoi
“Properties of flat plane-emission panel with diode
structure employing highly crystallized SWNTs as a
field emitter” The 14th International Symposium on
the Science and Technology of Lighting (LS14@Italia
Como), June 2014.

ORRY—%% Norihiro Shimoi “Influences of
crystallization and purification of single-walled
carbon nanotubes for a field emitter ” International
Conference on Diamond and Carbon Materials 2014
(@Spain Madrid), September 2014. (The US Navy
Award for Researchers of the Future % &)

O—MRFEE MUALRER BFRNXBEME AH /73
ANTOLRCEB 1 Z-2BEEN IR v NEBEY)
HDOERIE 75 RAMBEZENEZ2 MR ER,

Figure 4 Structural image of the composite with Si and CuO modeled by the aggrega-
tion of Si, CusSinano-scale grains into amorphous silicon monoxide.
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EREOFRAECERARBEAROBEZL T HAREDOAS
N=E LT RBREBHESVICHRMTBES 220 Mh3 &
EBC TN ABE T O REBZZNERLTVWDEES
—ERMREVIY-—RICEREZBR L,

Figl@EARLBOREFTMELTHAVWTWVWEAY —RIL
SRy VRAFAMEETHY) EFRODCRF(CLBMERIC
MA IV BHEMEEREEG S AT LARER U 5|E/KEE
FRRRREEEAL TN RCHULZBEE—RZHERF LTV,

Fig.2 Ni electroplating equipment.

Fr EFotMAOIRTLZEBERTHY EEIHEE—RE
HFOERERSNCLTTIKTFETH 3.

CNTEFRE RO SEBETCABRBEEDEBFRZ5IEH
TODOFIHBEBORIETOELRZRFT LTS, ImA/cm2
DERBEZR/DILOHOERLELTH2V/UMTHBZHIKV
THEFHRTICEFrvT7ELTE00UMBBEEH D, Ay ¥ alk
BEMENTEFRERBEOF v v 70— A KXEEZEA
TRESNZVLEND BT THEHER EC Ay > 1EME B
RO->EFTBFEZHRFELTCNVDFIg2EFRHOZvTILS>
FRETHY. 6V FORFTTT—I[CHLTED.H>F%
HOBERICEIV . O>FTREACLDZY - EF OB (S E %6
ETNTVBFig3R/IY—>b>FD—PlZRLIZEDTH B,
REES.CNTEFR GIEER RAEERzELZEENI(CHE
AH REAEELTDTEREZ LT LU,

Fig.3 Selective plate patterned by electroplating.
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%Mﬁﬁ@ (M"El‘i%iﬁﬁﬁ%) Endowed Division (Sendaikankyo Co.)

REENERERESHAEMATHEE (LSRERREE)

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

-HEBMA -$HiklCEISIT7O0ERER
KRB AERIAEHCHIZDATID L ORFEE

-Material reutilization -Process development for urban mining

g
AR =X

Professor

-Intelligence activities for waste management concerning disaster recovery  azuma Ohuchi

1. Separation of poly(vinyl chloride) from coated polyester fabrics using organic solvents
The efficient separation of poly(vinyl chloride) (PVC) from poly(ethylene terephthalate) fibers is essential for the recyclability of both materials.
Appropriate solvents for the dissolution of PVC were found by using solvent parameters various solvent parameters. Best applicability showed
Kamlet-Taft parameters B and m*and Gutmann ‘s (AN+DN) parameter. Best separation was achieved with tetrahydrofuran.

N

.Removal of NaCl from diols by antisolvent crystallization

The dechlorination of PVC in ethylene glycol (EG) results in an sodium chloride containing solution. EG has to be regenerated, before it can be
reused in this process In this work, we investigated the regeneration of EG by removing NaCl by antisolvent crystallization.

w

. Optimization of activated carbon production from biomass

The Orthogonal Array Experimental Design Method was used for the optimization of biomass derived activated carbon. Experimental parameter
such as temperature, reaction time, biomass weight, etc. were used to find optimal conditions. Economic aspects were considered, as well.

4. Electrochemical reduction of CO2

Forthe limitation of the green house effect, renewable energy can be used for the electrochemical reduction of COz. In this way, valuable chemi-
cal substances such as CO, formic acid or methanol are obtained. Important factors are energy efficiency and product selectivity, which are

strongly affected by the choice of an appropriate catalyst.

5. Analysis of aerial and satellite images for the estimation of mega-disaster waste in devastated areas
Areas devastated by mega-disasters suffer from severe damages of their infrastructures. Lack of information prevents fast reconstruction of the
affected areas. The analysis of aerial and satellite images can be employed to gather information of the affected areas necessary for their recon-
struction. The results can be widely used for planning the tasks required for recovery such as scheduling the waste removal and the business
recovery process for companies, etc. Algorithms for data analysis were developed and tested using data of the Great East Japan Earthquake.

Results revealed the effectivity of algorithms.

ARULFLYTFLIZ7IL—MNRIVBREZILS—KRIVD
BBARZAVCHBITIIIL

RUIFLY>FTLT7FL—MPET)EHCRIIGBHEEZIL
(PVORIREZBE LY —RU Y B SBREMLLUZEMDOE
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BIEODHMNERBETHY MR TAIILCDODVWTENLBFE
NI EINTVRGWV, T PETEE NS FEPVCORDET
B PVCHSER T 2RI KEHPETO D= REL. BHIE
HEEWMHZIRETEZENMONTEY RERFEILNEE
ToCVWB. ZCTAMATIHPVCZEBH I IR BEZAL.
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Fig. 1 Employing Kamlet-laft solvent parameters
B and " and Gutmann ‘s electron acceptor-donor

PVCERTEAI DN BRI ZRET T2 2 & T MBI YA ILDF
REMZMRET LT (Fig1),

5:‘T$7JH5E(ZJ:%>NaCI‘§ﬁ97J'—)WJ\6 DIEHEIN

ARUBEEZIILPVOEIMBACLWVHAN R EL BEDE
BEDRREGDIEO EEDLTAUILOBRICEIBERLEN
WEETED,NaOH/ DA —ILEBBERZE AW ER RIS RN
FBONGERAT CRERRERNTREELD, LHALEA
5. CDAEBAEEBVIERICERELUTNaC/ A —ILEGA
BORET S, CORBRNSNaCIEERRSELTENL. R
BREEZILORECBFIAITZCETERBRMER I N
BRCA—IIOBFBEAEELZ. ZTITAARTIE.E
BEAEZRAVWUEREN AT > BBHEELTHRN
BEBRRZRT U HRALABEREZHEDE ENaCIOEIR(C DL
s RTTo7 (Fig. 2).

parameter (AN+DN) for the search of appropriate Fig. 2 NaCl crystals derived from ethylene glycol by anti-solvent crystallization

solvents for the separation of PVC from PET.
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with a) tetrahydrofuran and b) diisopropyl amine.

MR

2 F¥F

Associate Professor Associate Professor
Yuyu Liu Grause Guido
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EEVEZYANAZENC T 2mEMEERRECET S
MERARETH D, FT.BREERSTEE(Orthogonal Array
Experimental Design Method)Zz#]B L. EEEEFETH D
EMROXABORACICHN T ZUERE B ARERAE
BREFRHOEEZTAMNCERLUC.EBICHERICL TRl
ORFEEEACREGEFERBE O REREA X (Fig.
3) " AERL T &2 B M R AR & 1B I HE R K- TEBRKR SN
B (BE[RERAF >0 E) TORMBEFTELTWVS,

Raw Malterials = Carbonization = Activation

(350-450°C, 0.5 h) 80°C, 16h

Fig.3 Carbon activation process
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1 ¥ = ¥ v — F JLChem Soc Rev
(OBFEA/INI KT 7049 — =30.425)
THRETE(Fig. 4) . FR26E12BET
(WEB OF SCI# )21 @5 | Bz, BRI,
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BEOERMEMREEH GV HERR

CRSEL B LR On Y, TR, RS ERY Ll F s
m&tﬂ*—!m!!\ﬁlultﬁtﬂ. AT ¥ CRRE FNELE L T

Electrochim Acta

Chem Soc Rev

Fig. 4 Review regarding the electrochemical reduction of CO,.
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MNEERTELKE VRV (CHITZ2FERBEDOH DR EER
D2DODERH S DARZRIBLIZ. AR TIEIZTDOIE KER
Y (B8R 9M) OEECDOVTEBNT 3.

RAFRKBLXCHRINSIARBLOREDAEZSTXE
KCHVWCERCHFZREGXN LIS =R EmICITD
O KEPNEBESVECERICHEETZLEDH D,
UL LA 5 GRIRIEEDE TRAHMADRBFERNEHZ
TR TREEERICHAMHDSB/ONDBRITZL WK
HMOFERTORHRIEESRHE THBH KENNTEDH
EZxRREB T OFREEIL VAV, ST LMD ST
SNZHPRBVERZEAL. TEPRERRZIEETSF
BROWINEENS . AMRR WAL EZTHRESINSMZE
BECHBERICLZ)E-— VI VIT—9%FERL.AF
EORZEDN UV RRZTOXEREMHES AT LDOBE
ZBETHRTH S,

Fig SlEA—®XMICHITBMETREEVE—hEV VY
T EAWELUERTH D, CNSERBERE DL KEF
BYEDHEZTTD.

(FRTOMAREEZSR) 2ZE T TV 3B,

Fig. 5 Aerial and remote sensing images for estimation of amount of disaster waste
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IR R (%ﬁ'Eﬁ“I%) Collaborative Divisions (Nippon Steel &Sumitomo Metal Corporation)

FRIRESMRBIRE DB process Engineering for Environmentally Adapted Materials

PR SOER T EL T,

HE - IRIX—BEICETS

Development of new steelmaking technology contributing to the

sustainable society

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

(%ﬁEi%ﬂIﬁ) [cDW\T

AEEEFEE (T 2003 FDORBERZMAR DRI EERF(C,
REBESMRBIRZNTFORBEMRZITOLEENELT
MR SNEUEAT-RAYTHEHICBLUEI . S A—I—(FE
BE2EM) ORMBARBPINICHRIND EWVSMOEEECT
BOWEEZEELTWED(Fig.1).

CORMERARICENL.ERERABLULRERM 7O
CAEMOBBICEREBVCZEHE L ERARORHH
RETEFHEVTHUBATOWET Fle AF LB A—
H—EDFERGANRR-AEEROHBFAZELC TRE(IC
BE UM 70 RCETZ70V 7 NUHBEATIRERE R
BEELTWET,

RPHEFEENCHL2MBETCEEL. BR EEDAELE
BEMNESRECHY RUEVLVWAEEXZ ZET OHH(IC
BEGEFEEERNCEVWVTVWEIT . HEDORY > RELT ZIT
BTHREZE T . BICEDTEERAVWTWHREZBIEIT L
ZEyh—[CLTHEVET,

REEEET I FHETSCFHAE T 2320MBENHE
ERW . CNETETRZE20L AR ABILEEHL.
201 AR REMBMSANTEELTVET.,

= k] 4
Fig.1 Nippon Steel &Sumitomo Metal R&E Center located In Futtsu, Chiba.
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Invited Professor
Kazuhito Kamei

Invited Professor
Jun Okazaki

Invited Professor
Yuuiti Sato
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[CE-TE. DFW ORERBAIL/SRIL(/ ZILESHNO—)LE
[CTEZHEFV)OTFRAICSZ7MUTHY. FRFO-ILEIS
CORERIBRICEDTTOREBEMBRE TRISDIRRICZE
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Fig.3. New model of ribbon surface formation
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@ECSCRM2014 (European Conference on Silicon Carbide
and Related Materials 2014)
lEffects of crystalline polarity and temperature gradient
on step bunching behaviour of off-axis 4H-SiC solution
growth J (GEEEX)

@®2074 MRS Fall Meeting &Exhibit
Mnfluence of wheel surface velocity on wheel side sur-
face quality of amorphous ribbon in Planar Flow
Casting) (fE4KE)
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E%Eﬁ@ (Elﬁi%iﬁﬁﬁ'ﬁl"ﬁ) Collaborative Divisions(National Institute for Environmental Studies)

iﬂ!ﬁﬁi%iﬁ?fi}]-‘%ﬁ;f Global Environment Division

JO—NABARBROTEIRZS

e XE

Invited Professor

Observation of Global Atmospheric Change Hideaki Nakajima

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

YBETIIHBBREOARBRELHCEADIATICERS
DA PEBE AR TIEARTME HEBEREESOH
JO—NIIVEAKBRERESENCEITIMRELETLITHOTV
2. EARMICEI ATIHEPMEH MMERVZATRD P
E I7OVIIOBEFEM M ENSDREDEH AR DRF.
LI, AR TREHREMICH D HEAFER LSV
MBLET—YDLBTITIILT—IERFETSCLI
SOTHIBRR TCORTRELSHORARBICA T IZHTRE
ERELTWS,

1982F DA MBMISERK(ICLZFY Y R—ILIOFER
Zif T2 TMEIRIBRE OBRELE IRETEIERALEK
EOTTEIFGBBEZRELTCETCVB. ZOFRTHE AV VR~
IEBR ZORRICIISHIBZELTREOERBNGY A
Ty7CEW REABAEZOHRELTDOIES NI F—ILEE
FIOE AL E HMHIREHEOEFE L LTRE
TRUEDHTSNTWVB, ZNTEEEBLEEDAFY VEHDD
TOLANJLICEE T 3F T S5 (CHI0FE~S50F DA MD
BTHADETFRATNTVE XL 201IFEHRICE. INETH
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Fig. 1. Group photo of the SPARC Polar Stratospheric Cloud workshop held in ETH-Zurich in Switzerland on 27-29 August 2014.

BOLSBRARRIRA Y VBIRFECSRVWEADEEZLN
TVt EZET S EFOHTAm AV >V R—IL DTz,
N BIECBRVBVEREEENRSIVZRB AR DRER
REEZGNTVS. DNONOMRETE. O T BN
THLNIRICEIZFY Y TEHAZAETEZE(CLS
TCCOIBA YV R—ILOHEREDO—R=ZHES AR,

RIATRAVUBRIRICESTEERBEZzI 2 BAER
T OER EBITEMFTACIT>TE Y. SPARCT =023y
BEDERRZE THRAE LTS (Fig. 1), Fo. BB
viCBBCEVWTRONTZ. 7V IEBFRAD KR (FTIR) &
BVWEHEBSERDORET B =BT FY VR—ILD
FHEANZRALBBRBIC OGN BMEREERLTETNS,

FRAREZSCHRIIL—T B EERNLRY NT—0 =B
LTEAZIT>TVS 7 — ) IEBARIN S JE (FTIR) Z L
et RS LI UATHESERCL) Y VBRIEZEZS
FIRIEAKR(HC)REDILF BT ERALE B T20074 LR M
LTWacezR®RR U COBMORAIF. AIETIVICLS
X2l —YarvEREOEBI S AFRORTIBROEE
BEOEHNGRERTHD ZENND > AARBERS.
2014 FEh(CREREMEENature(CB#E# TN,

Invited Professor

Toshinobu Machida

BEWMHR A ZDMIRFRIEER A

KEPRDRBENRARO I O—/NIL R EERE RT3 7=0(C
FZNEDOAADZEENHVRBESNENDHENHBH. 1T
ROBRHT Y FELELZTATERBOVFFCHERAND EZE
DOHRBEITREENCARRLTVS . DNONOARETIIH L
AT = aremmERRUERICMA TMERZFE SR
ENRAADIRTHE A EHEEL TS,

O 7EIHRD A T HIF (T IE A KEFHRMOBHE ML
THY HBIRBED ZEBE K (CO2) REPAY > (CH)BED
TH(CAZTHHEEERIFILTVWS,Fig.2l3> AR 7 EZETER
TN COnCHa BB L E R (N20) . 7N 3B LB 2 (SFe) . — B8
{bRHR (CO) . KFR(H) BEOEERORELREFMRTHY.
NSRBI EMEFHZRIBRVCERANGEFSRSOHFZRLTV
%,COAFIARYTOHIFENSDRINEE BEENFE/NTUR
LTWBdH. FTOREENNSLKLG>TWVW B BHABREZ®
Uz M=M= (E1.9 ppm/yrcdp 3. CHaECOE I E (T
MERAHBYD AKFTHRRIEHNHZDTESEFERE
HELEL>TWSB, CHABE (FT1998 4 (CHBM LT [TIBMAE
HUTWIEA 2006 FE AR CBUEMLTWVWS.CORE (S
1998F DIB/M U TR AMBERNERHSND. INIFEIRM G
COMHEDIREERBRLUIZEETDEEZBND.N20E SFsld 557

—7km
—3km

SF,[pptl  MO[ppb]  CH [ppb] €O, [ppm]

CO [ppb]

BTOFERNRVIHICREEINTEY . GECLZEE
ENNSTVANO0EEDSE/KMTEFCRBBRDREER X
[Tl EBRA TR ENHREHCPPEREEZRLTWV
2. BRI MK IIN0BEH0.69 ppb/yr.SFEEE
M0.28 ppt/yrcdh-fe. HAF KKFDOHZ Y AILIC KB R
TEHBMT 2D TEBRNCIZEBEOANKTWNCH. H E
[CEWVWEEREEZRLCVWR KRIXILF—FEDSFY
EZITTRRFHIBEDO LANBEZIINTVBN. CNETOD
BRI TIIREFERNRIEN B OER (FBRE T30,

EERROBUT I ESSICHEETEHEDZHIZ. 2005
FLVEHARBECRAZEEZBHLULEN 70 o~
(CONTRAILZOY 20 M) AEMBREREA P RARF
EDTIN=TICE>TEBINTVS, EHIREBEEESIER
HZECOZREDHA IR THOTCTHD. INEDT—H (&
FZRCHIZCOBREDBEREZELIEPLDODOHY . REE
BOMBAEH) TR KRTEXETILORE. AKEEANZ
ALDBITHERAT—IDRIAICEATLERLTWVS,
CONTRAILTIFZINE T DAR—1 >4 777-200ERE # %
FoltBAZEREBLCET LN LIVKREBEOR—T2T
777300EREUEIC_BMUERFABREERAETEBE 2B H
(Fig.3) T3 DEMFER20145F (217572, 2015528 &
)777-300EREUHE (C KB BRNFEBIN. LW ILEEOE A
MABEIC/3D EHARE S NS,

H, (ppb]

500 | S
490+ T

1994 1996 1998 2000 2002 2004 2006 2008 2010

Fig. 2. Trend curves for mixing ratios of CO,, CHs, N0, SFs, CO and H; observed over Siberia.

2012 2014 —

......... e

Fig. 3. Boeing 777-300ER aircraft and the Continuous CO; Measuring
Equipment to be installed in her cargo room.
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Collaborative Divisions(National Institute of Advanced Industrial Science and Technology)

I%tﬁ 1) ZOEiFﬁﬂiﬁéﬁ!% Environmental Risk Assessment

22 i BHAIRILF—DOFAEZHIELT

BEHE
B &
Visiting Professor

Studies for utilization of safe and secure geothermal energy Hiroshi Asanuma

The members of the Environmental Risk Assessment (AIST Collaborative Laboratory) are carrying out studies to enhance safe and secure utiliza-
tion of geothermal resources mainly by investigating technologies for ultra-resolution reservoir monitoring and rock-mechanical simulation of
hydraulic fracturing/stimulation. Major research activities in 2014 include, (a)microseismic monitoring of treatment injection for production recov-
ery at geothermal field, and (b)simulation and field experiment of a fluid injection to a borehole with poor injectivity, and (c)innovative utilization of
geothermal fluid for hydrogen production.

YBEPEERMRAMRA BEBETEIRILFT MR
A BETRIXILF—MEL I -—ELUHBE RRREHAR
MEAOKR)ABOARELFHELABHAREB ZTo>TL
B REABECIELREZEILDARI L EEICRIE

1.3 BEGMBARARFECETZMA

TP ORECIGU TREMDDRRICHBAS I T LD
et BHREIT S DA% (Overall System Design: OSD)
DIRRZEHELTCND, FIORREMEKEBOREICET IR

FHERT—IRBOEOICCRREZY ) VT RTLDRRE
H{THo>TW3,

RERAEROEEILZIY—F 7RIV NELTEALH
FERZERL TS,

(1 Eﬂ%

1.1 NERIC LB AT BERBOSBEE=Y )Y

EFRN\BESLUCRERMEE LB T «—ILRITHL
THBEADIKFCSTZHNEE=S) T 2EML
TWB. INCLW FBEADIKOMREE=Y )T TS
STETH 2, CORTEEREZY I VIV IR TORKEE
BACRELIVS I EEEREBEELTHRAFEBE=
G IDIEODHEMEMS T OREFEET TS,

1.2 EFHME T )L T —FIREICRETIHE

MEEKICLZTFEBHERLDZOHDSIaL —5 D
K BLUERIMABEERETDZEEE . RERZHARR =4
HETIRNOMREL EE LT X7 7 RRBERFMBRAE
[CLBHBMHAEB R MBKZF AU KREREZE EFNE
MOMEZERL TN,

BWNEEZS) Y

WNHEEZSU>T HNEEZSUVY
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Visiting Associate Professor

Mio Takeuchi
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Collaborative Divisions (Central Research Institute of Electric Power Industry)

NAFITATRIAY NEDEF Biotechnical Eco-management
A5 5/09— 1’17 27 LEFIRALLE A
IR RIRCDEM - E R LGS TCICRIBEHARM KA

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

BRI
EE R

Visiting Professor
Yoshitomo Watanabe

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

analysis/monitoring.

1.An electric energy production from waste biomass in Japan was estimated, so as to use biomass energy as GHGSs mitigation measures. The biogas
production was estimated from annual waste generation of sewage sludge, human waste, livestock waste and food waste from each local govern-
ments or treatment sites. When the produced biogas was used to gas engine power generation, each total electricity generation was estimated to
330 MW, 20 MW, 550 MW and 920 MW, respectively. Using of incineration as treatment of the anaerobic fermentation digestate, the electricity
generation was estimated to reduce from 20% to 30% by using a part of the produced biogas for an auxiliary fuel. Also, residual electricity power
except electric energy consumption of anaerobic digestion reactor and digestate treatment facilities was estimated. The residual electricity power
with incineration as digestate treatment for sewage sludge, livestock waste and food waste was about 3 MW, 290 MW and 480 MW for, respec-
tively. These electricity powers correspond to 10% to 50% of the electricity generation estimated from the annual waste generation.

2.We developed the novel bio-sensing system using nano/micro technology and antibody for sensitive analysis of Poly Chlorinated Biphenyl (PCB).
Since PCBis an important low molecular organic pollutants, development of simple and sensitive analytical methods as environmental monitoring
measuresis required. The micro gold-electrode which immobilized monoclonal anti-PCB antibody by using nano/micro technigue was developed.
This micro electrode showed the 100 times higher sensitivity against conventional immunoassay, when they applied to the measurement of PCB in

agueous solution.

204" ME N EDL>EETHDE BE BERZS
N23ESCEB2DTIFEVAI990FERM ST RIL
F—tTREIOMEORBERENSIESZNTLSIH
RKHOSD"ZUT'HERE MY RARELHBOTHRAEEZ
DOHBAAMRRMIEN LR UBOTZ2000FEEHENS
IXNF—ZLE2REOREANDS.FZ.2008FEHNSOHEE
BEREEM(UNFCCO REEEEE —NRPBICH TS
BERH X (Green House Gases:GHGs) D BEEHIR D
RO S BAUEIXRILFT—DIEARII—TEORENESN
o UM L20T10FE B (F AT FFEERBEALHHMA
(YI—IHR-FIILE) ORRELFBILA BRNICEEE
AREIRIIF-—EEMEERFECHENBECERT S
BEBEBRAOREFOMELCIV. BEARXKEXLNSKLIE
ERIERELCSVTCTIAMNAEN TEETHIN DRH
MEBN2014FEEHNSOFRAMMIE DI EEZDERDTE
BHITEMEET 2015 UBOBELBEDDENREZ L
BoOTWVWBDTIERWLA,

NAFIAVRIAVNERHFTE BEATRIRILF—-
BIRNF—PERIVTAIIILICDODVWTNNAF T/ 09—
NAFYRATLOBEBREH>TVWE . BARBETIRD—DTH
BDNAFYREBRDENTETDECACMOBETRET
RERBDFYERE AREESZDIENTEDE,20144F
TR CONAMAIRAIRD " BEBNBIXILF—EETH S
MBESURELTOR " ZFMIT DI EETEN "MEHD
BRESEA ZAVCRAIBEZENRNAFYR(F )0~
INHEDONAFMPEERMORRE ERERAOEEE,
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BEXRFBEICLIINAFTARREEBRGEDIRILF—FADEDS
NTWV 3, BRBZEICH LTI BEMSEIGIE(C L BER]
BEIXIFT—HROBHEMNEBLINTEY . FEAHE
EDOPFULHEE(CHVRBENRNAF Y RAOKEEEDZHRIL
MY REDHBD CDLOBRARBEFEDOHREMEZFMIZH
(S HERDN\AF T REFENSOREHAF(CMX. NAFHR
HKEQERBELUCBENLDBNE (RERT > > vIL) PEE
WRELTHIGH BRI NZEHEDIREZT > BRKIC
AT HBANTRINIBEELBIEEKEEMRNATIR
CHUL. ZORMEENSRERT VI vIILELUVERNRER
BEHEZHAELL.

(MEFEEERICULEEERT> > vIL(Fig.-1)
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WZ EATRENTZ(Fig.-2).
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Visiting Associate Professor
Norio Matsumoto
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Fig.-1 Electricity generation potential by using several waste biomass in Japan.
(quoted from A.Watanabe et a/(2014))
300
250 1]
= 200 T
Z
I
150 1 ]
Eﬂ
* 100 1 —
50 H
g | [T
% B, B T Ry €, €, P, B =
% " %, Y% B % Y4, % 2 % e

> WHRELEBERRENR AT IRAEHALEBAORBE (KT v E
FERFREICEIHL. TO L0 IR RIELRL=,
> RBRTUUvILE ALEECRIHEBTRHIZEL.

Fig.-2 Prefectural rankin the order of electricity generation potential by using
several waste biomass in Japan.(quoted from A.Watanabe et a/ (2014))
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B
Graduate Course in Strategic Environmental Management iffsor% "
and Sustainable Technology Solutions Eiki Kasai

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 wide now. We have started Toyooka lifestyle design project and Kitakami lifestyle design project
for sustainability. We organized Okinoerabu symposium on December 22 and 23, 2014 and more than 300 people got together. We discussed about

what we should think about in order to become sustainable society with better environment and more affluent lifestyles.

=

AO—RGREBR MEOURL U (CHBEBRAZTORF
I ERFS BEMNG KT CRENLGREZRICITRIERIR
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ET>TWVWB H26FEFT0BE7ZOFRAEE (S5—HRE
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Okinoerabu Symposium
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Professor Professor Professor Associate Professor Associate Professor Research Associate

Toshiaki Yoshioka Shigeaki Fujisaki Yasumitsu Tanaka Shunsuke Managi  Ryuzo Furukawa  Koichi Okada
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Okinoerabu Symposium Toyooka LSD
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UNIVERSITY
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 2010 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 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 2014, 36 students were studying in the
Regular Course, and 25 had entered and 20 had graduated from the Basic Course. In 2014, there were 13 graduate students (8 Masters and 5 Doctors) in
the Regular Course of whom 2 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: Bangladesh, China, Cuba, Ecuador, Egypt, Fiji, India, Indonesia, Japan, Malaysia, Mongolia,
Philippines, Russia, Taiwan, Thailand, and Vietnam. All lectures have been proceeding well. The 7th International Symposium was held at UTM
(Universiti Teknologi Malaysia) in Malaysia in October. The symposium featured keynote speeches, student presentations, poster sessions, vivid
discussions and fieldwork to gain knowledge of the environment through agriculture and forestry in the region. A summer intensive English course and
outdoor field study was offered separately for Master Course and Doctoral Course students in Nagano. In addition, student domestic fieldwork involved
activities in the Kanto and Tohoku regions: fieldwork for observing production plants and laboratory facilities with natural energy to use geothermal,
hot springs, biomass, and solar power such as Kawasaki Eco-town, Panasonic, Kosaka Smelting, Eco Recycle Hanaoka, Kuzumaki Eco-town, and Nippon
Paper Industries Co., Ltd.. Furthermore, we participated in “Minamata Unit" in order to know more about “Minamata disease” and public pollution.

Atotal 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, 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 are given by the cooperation of native English
speaking specialists and Japanese professors. Both Tohoku University professors and students had opportunities for discussions with each other.

The ELP also has ongoing cooperative research activities with domestic and overseas professionals including environmental leaders in other
organizations. In 2014 ELP held several symposia for the next step for the further development of ELP with universities and related organizations of
ESD in Japan and overseas. Also held in September was a “The Joint Congress of Environmental Leader Program 2014" for the continuous
development of important environmental leader education with the cooperation of 17 universities. As the next step of the ELP, IELP (International
Environmental Leadership Program) was adopted this year and has already accepted new students from October in cooperation with the ELP.
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Environmental Education and Research The Joint Congress of Environmental Leader  The 7th International Symposium at Universiti ~ Graduation
Discussion Meeting Program 2014 Teknologi Malaysia, Malaysia

Prof. Plagens's class
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Tohoku Recovery Next-generation Energy Research and

Development Project

This project started in September 2012 with Tohoku University Graduate School of Environmental Studies playing the central role, together with
the graduate School of Engineering, the graduate School of Agriculture Science Faculty of Agriculture and New Industry Creation Hatchery Center
and also the University of Tokyo, etc., in a consortium of five national and public universities and relevant local governments. This year is the third
since the project’s launch and, supported by the relevant local governments and people in the community, the project’s three R&D themes aimed at
social implementation and industrialization in earthquake stricken areas are steadily progressing. Following the mid-term review by the Environ-
mental Energy Science Technology Committee of the Ministry of Education, Culture, Sports, Science and Technology, the project management has
been strengthened and plans made for refinement of each task, so we are confident we will achieve our expecting goals within the remaining two
years of the project. Below we present the main achievements during 2014 and current status of each of the tasks.
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Fig.1 The next generation energy forum in Ishinomaki, “Forrecon-  Fig.2 The 3rd International Symposium
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N . Fig.3 Assembly of the tidal energy conertor(Loca\
E)A@‘Ta?_)%o company in Shiogama :Tohoku Dock Tekko Corporation)

Fig.4 The tidal energy convertor was installed by a crane
ship (Sabusawa channel in Urato Archipelagos)
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Kazuyuki Tohji Tadao Shimoyama Isao Kumagai
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Assistant Research Associate Research Support Officer

Shinya Mikata

Tomoko Monobe Masako Hayakawa
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Fig.5 Animage of installation of the compact raceways inside the Fig.6 The compact & high efficiency methane fermentation
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Fig. 7 Amicro EV (Tashiro-jima island Development

House system (' Yumeguri parking place in Naruko hot spring ) Center)
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@® Conduction Properties and lonic Transference Behavior of

Nakamura Takashi, Tamenori Yusuke, Yashiro Keiji,
Kawada Tatsuya

Effect of Nb doping on the chemical stability of
BSCF-based solid solutions. [SOLID STATE IONICS,
262(S1), (2014), 719-723] Wang Fang, Nakamura

Takashi, Yashiro Keiji, Mizusaki Junichiro, Amezawa Koji
Ferroelastic Domain Reorientations and Its Influence

CaTiixScxOs3-» (x=0.05, 0.1) [ECS Transactions, 61(1), (2014),
151-157] Hyun-Jin Hong, Keiji Yashiro, Shin-ichi
Hashimoto, and Tatsuya Kawada

Influence of Surface/Interface on the Performance
of MIEC Cathode for SOFC Electrodes. [ECS
Transactions, 61(1), (2014), 37-46] Hiroki Sato, Keiji
Yashiro, Mie Sasaki, Shin-ichi Hashimoto, Takashi
Nakamura, Koji Amezawa, and Tatsuya Kawada
Crystal structure and thermal expansion behavior
of oxygen stoichiometric lanthanum strontium
manganite at high temperature. [SOLID STATE
IONICS, 256, (2014), 83-88] Yoshikazu Shirai,

Shin-ichi Hashimoto, Kazuhisa Sato, Keiji Yashiro,
koji Amezawa, Junichiro Mizusaki, Tatsuya Kawada
Transient shift of local oxygen potential in
nonstoichiometric oxides upon application of
mechanical stress. [JOURNAL OF ELECTROCERAMICS,
32(1), (2014), 78-85] Tatsuya Kawada, Tomohisa
Masumitsu, Yuta Kimura, Satoshi Watanabe, Shin-ichi
Hashimoto, Keiji Yashiro, Koji Amezawa

Analysis of structural phase transition behavior of
Ln2NiO4 +5(Ln: Nd, Pr) with variation of oxygen
content. [SOLID STATE IONICS, 262(Sl), (2014),
724-727] Niwa Eiki, Wakai Kazuya, Honi Tetsuya,
Nakamura Takashi, Yashiro Keiji, Mizusaki Junichiro,
Hashimoto Takuya

Simulation of oxygen diffusion process on electrical
conductivity relaxation. [SOLID STATE IONICS, 262
(S1), (2014), 696-700] Kudo Honami, Yashiro Keiji,
Hashimoto Shin-ichi, Amezawa Koji, Kawada Tatsuya
Oxide ion and electron transport properties in
lanthanum silicate oxyapatite ceramics. [SOLID
STATE IONICS, 262(Sl), (2014), 555-558] Mineshige
Atsushi, Mieda Hiroyuki, Manabe Mitsuaki, Funahashi
Takahiro, Daiko Yusuke, Yazawa Tetsuo, Nishi Mina,
Yamaji Katsuhiko, Horita Teruhisa, Amezawa Koji,
Yashiro Keiji, Kawada Tatsuya, Yoshioka Hideki
Development of in situ soft X-ray absorption
spectroscopic technigue under high temperature
and controlled atmosphere. [SOLID STATE IONICS,
262(Sl), (2014), 911-913] Oike Ryo, Amezawa Koji,
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on Mechanical Properties of Lao.sSro4Coo.2Fe0s03-».
[Journal of The Electrochemical Society, 161(11),
(2014), F3079-F3083] Yuta Kimura, Keiji Yashiro,
Shin-ichi Hashimoto, Tatsuya Kawada

@ Effect of Mechanical Stress on Oxygen Potential of
Transition Metal Oxides. [Journal of The
Electrochemical Society, 161(11), (2014), F3111-F3116]
Yuki Gonoi, Yuta Kimura, Keiji Yashiro, Satoshi
Watanabe, Shin-ichi Hashimoto, Tatsuya Kawada

@® The crystal structure, oxygen nonstoichiometry
and chemical stability of Bao.sSrosCoo.sFe0.203-»
(BSCF). [PHYSICAL CHEMISTRY CHEMICAL
PHYSICS,16(16),(2014), 7307-7314] Wang Fang, Nakamura
Takashi, Yashiro Keiji, Mizusaki Junichiro, Amezawa Koji

® Thermodynamic analyses of structural phase
transition of Prz2NiOa+sinvolving variation of oxygen
content. [THERMOCHIMICA ACTA, 575, (2014),
129-134] Niwa Eiki, Wakai Kazuya, Hori Tetsuya,
Yashiro Keiji, Mizusaki Junichiro, Hashimoto Takuya

B/ ARBREEE 57 8

(GRx]

@ Fit-JLFEMAHANBAIICE T2 EBRATEEIHOIUREFEH
Rl RIS, 65(4), (2014), 189-206] B8 &K #d, 17
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@ Estimation of the effects of climate change on
flood-triggered economic losses in Japan.
[International Journal of Disaster Risk Reduction, 9,
(2014), 58-67]S. Tezuka, H. Takiguchi, S. Kazama, A.
Sato, S. Kawagoe, R. Sarukkalige

@ EHDR2RKBRETINERBVCERRKCH FTIEREEYE
HRHBEDOFRE. [T ARAZERHXEGIRE), 70(5),
(2014),1_271-1_276] #ZE, FiHR i, RBEES, 1T

@ JREEFTOHRKETHDODEEKE ) RVKEE. [EARER
X EGIRIR), 70(5), (2014), 1_.95-1_100] =ZF A, A
RES, fn AN, BEEF, FHRAD

@ FMCHEIBRMCHSHAAECKREDRKT A [LA

FREMXEGIREE), 70(5), (2014),1_183-1_188] FH L 1=
E, BB, MR

KA EENZETTI/ILE BV Huayna Potosi
WestK 58] @ ¥ 3k B 2. [+ KN # & 3 X £G(R %), 70(5),
(2014),1_219-1_226] & ZF—#, #8kd R &, Pablo Fuchs,
R RFES

Development and application of hydrological and
geomorphic diversity measures for mountain
streams with check and slit-check dams. [Journal of
Hydro-environment Research, 8(1), (2014), 32-42] Ji
Hyun Kang and So Kazama
KEEYOE BIGEYE S EENLSREORRK. [TAER
& S EB1(K T &), 70(4), (2014), 1_1405-1_1410] # =
*, BER, S8EE, BdE=
ARABRKECHEBNBABCEBLIZEKBORE
BT [T ARE R XEBIGKIH), 70(4), (2014),
|_439-1_444] sat355k, EREES, Ak B&

MERN REECEDSKHKBEERHESLUZO
NMXRZ [T KREZHXEBICKIH), 70(4), (2014),
|_439-1_444] FixAb, NEFHEN, REEE, /R
DKL ETIVEHERERR AV IEEBMOER
RESIUBELHRMTM [T AZREXEBI(CKIE), 70
(4),(2014),1.1297-1_1302] & # b5 2. & ZF &, B &
B, EE=
KERBEOZCHDRRECETZ2ELEBMEE
D FREA [EARZRWMXEBICKIE), 70(4), (2014),
|_1303-1_1308] ## R, # =, REER, 1TPIERAA
Adaptive Genetic Divergence along Narrow
Environmental Gradients in Four Stream Insects.
[PLoS ONE, 9(3), (2014), e93055-] Kozo Watanabe,
So Kazama, Tatsuo Omura, Michael T. Monaghan
Water conflict vulnerability of Mekong countries in
the near future. [Southeast Asian Water
Environment, 5, (2014), 205-211] N. K. Gunasekara,
S.Kazama, D. Yamazaki, T. Oki

Extreme daily rainfall in Thailand using a gridded
daily rainfall dataset: A frequency analysis with 6
types of plotting position formula. [Southeast
Asian Water Environment, 5, (2014), 221-228] K.
Ono, S. Kazama

Water conflict risk due to water resource availability
and unequal distribution. [Water Resources
Management, 28, (2014), 169-184] N. K.
Gunasekara, S. Kazama, D. Yamazaki, T. Oki

An evaluation of groundwater resources for the
agricultural water requirements in the lower Yom
and Nan River Basins in Thailand. [Environmental
Hydraulics, (2014), 118-121] Weerayuth
Pratoomchai, So Kazama, Naota Hanasaki, Chaiwat,
Ekkaawatpanit, Daisuke Komori

@® Climate change impact on surface water flow

variation in Sri Lanka during past decades.
[Environmental Hydraulics, (2014), 232-235]
Samarasuriya Patabendige Chaminda and So Kazama
Evaluation of nutrient condition and agricultural
production in the inundation areas of the Mekong
River. [Environmental Hydraulics, (2014), 375-378]
Ayako Amano, So Kazama

A projection of groundwater resources in the Upper
Chao Phraya River basin in Thailand. [Hydrological
Research Letters, 8(1), (2014), 20-26] Weerayuth
Pratoomchai, So Kazama, Naota Hanasaki, Chaiwat
Ekkawatpanit, Daisuke Komori

Long-term effect of the antibiotic cefalexin on
methane production during waste activated sludge
anaerobic digestion. [Bioresource Technology, 169,
(2014), 644-651] Xueqin Lu, Guangyin Zhen, Yuan
Liu, Toshimasa Hojo, Adriana Ledezma Estrada,
Yu-You Li

Combined electrical-alkali pretreatment to increase
the anaerobic hydrolysis rate of waste activated
sludge during anaerobic digestion. [Applied
Energy, 128, (2014), 93-102] Guangyin Zhen, Xueqin
Lu, Yu-You Li, Youcai Zhao

Recent Development in Municipal Wastewater
Treatment Using Anaerobic Membrane Bioreactor:
A Review. [Journal of Water Sustenability, 4(2),
(2014), 101-122] Ryoya Watanabe, Wei Qiao,
Michael Norton, Shinichiro Wakahara, Yu-You Li
Modeling the anoxic/aerobic submerged
constructed wetland wastewater treatment
process: simulation and evaluation. [Ecological
Engineering, 67, (2014), 206-215] Wei-Kang Qi,
Yi-Ling Guo, Lin-Meng Su, Yu Qin,Yu-You Li
Characterization of methanogenesis, acidogenesis
and hydrolysisin the thermophilic methane
fermentation of chicken manure at a wide range of
ammonia concentration: stability and inhibition.
[Chemical Engineering Journal, 244, (2014),
587-596] Qigui Niu, Hong Qiang, Wei Qiao, Yu-You Li
Effect of the Great East Japan Earthquake and
Tsunami on Sewage Facilities and Subsequent
Recovery Measures. [Journal of Water
Sustainability, 4(1), (2014), 27-40] Wei-Kang Qi,
Takayuki Sunaba, Michael Norton, Yu-You Li
RAOBEAY > R EZ RV AL NKOLBEEEMEYD
BEBERIT. [ TKEHB=EE 51(617), (2014), 105-116]
BTN, BIBIEAE, WERZ, ERE—, =EKR
RULTERAMEROBRBIEECRIITEFTREEHRTOR
B [AKEBEK, 56(2),(2014), 56-63] L& E, =E K,
FaRHE, B thiEtD
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@® Microbial community composition of a down-flow
hanging sponge (DHS) reactor combined with an
up-flow anaerobic sludge blanket (UASB) reactor
for the treatment of municipal sewage.
[Bioresource Technology, 151, (2014), 144-150]
Kubota, K., M. Hayashi, K. Matsunaga, A. Iguchi, A.
Ohashi, Yu-You Li, T. Yamaguchi, and H. Harada

@® Long-term analysis of evapotranspiration over
diverse land use area in northern Thailand.
[Hydrological Research Letters, (2014)] Wonsik Kim,
Daisuke Komori and Jaeil Cho

@® Assessing the impacts of reservoir operation to
floodplain inundation by combining hydrological,
reservoir management, and hydrodynamic models.
[Water Resources Research, (2014)] Cherry May
Mateo, Naota Hanasaki, Daisuke Komori, Kenji
Tanaka, Masashi Kiguchi, Adisorn Champathong,
Thada Sukhapunnaphan, Dai Yamazaki, and Taikan Oki

@® Projection of extreme-rainfall-induced landslide in
Thailand using three GCMs. [Proceedings of the
19th IAHR-APD Congress 2014, (2014)] NAOTATSU
INOUE, DAISUKE KOMORI, and SO KAZAMA

@® PROJECTION OF SURFACE AND SUBSURFACE WATER
RESOURCES USING GCMs IN THE UPPER CHAO PHRAYA
RIVER BASIN IN THAILAND. [Proceedings of the 19th
IAHR-APD Congress 2014, (2014)] WEERAYUTH
PRATOOMCHAI, SO KAZAMA, NAOTA HANASAKI,
CHAIWAT EKKAWATPANIT, and DAISUKE KOMORI

@ FluxPro as a realtime monitoring and surveillance
system for eddy covariance flux measurement.
[Journal of Agricultural Meteorology, (2014)]
Wonsik Kim, Abdul Baten, Akira Miyata, Ali Ashraf,
Atsushi Maruyama, Amnat Chidthaisong, Chaiporn
Jaikaeo, Daisuke Komori, Eiji [koma, Gen Sakurai,
Hyeong-Ho Seoh, In Chang Son, Jaeil Cho,
Jonghyeon Kim, Keisuke Ono, Korakod Nusit, Kyung
Hwan Moon, Masayoshi Mano, Masayuki
Yokozawa, Montri Sanwangsri, Motomu Toda,
Nittaya Cha-un, Panya Polsan, Seiichiro Yonemura,
Seong-Deog Kim, Shin Miyazaki, Shinjiro Kanae,
Suban Phonkasi, Sukanya Kammales, Takahiro
Takimoto, Taro Nakai, Toshichika lizumi, Vanisa
Surapipith, Warangluck Sonklin, Yong Lee, Yoshio
Inoue, Youngwook Kim, and Taikan Oki

@ Local people’s perceptions of climate change from
Mountainous Mae Chaem River Basin, Northern
Thailand: Implications for adaptation assistance.
[International Journal of Disaster Risk Reduction,
(2014)] Sujata. Manandhar, Weerayuth
Pratoomchai, Keisuke Ono, So Kazama, Daisuke
Komori
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@ Effect of organic loading rate on continuous
hydrogen production from food waste in
submerged anaerobic membrane bioreactor.
[International Journal of Hydrogen Energy, 39,
(2014), 16863-16871 ] Dong-Y Lee, Kai-Qin Xu,
Takuro Kobayashi, Yu-You Li, Yuhei Inamori.

@ 3FIZITHENX TCASTI Z B A AL BRE T2 F R, 8(4),
(2014).1278-1284] X5, T D3, XIEHE, ZE, F &K, 7
YEINE FER.

@ BEKEAMIRELERERAREFON(FBERFEFER 34
(7). (2014), 1635-1653 |Z= B, BRI, TR1T, T %, B1iE

@ HAFKNREEMMETENRUASBLIE. FRETEFIR,8
(12), (2014), 5256-5160] =F-HE B HE FBEX
FFEEER - -HUFH.

@ HIMRDBEEANMBR)Z AW AL KA MREIC K
FIREOKE KREZRE%,37(5), (2014), 197-204]
EETEE, BERR, ERE—8, FEk.

@ BRUEBRNRACEISI—E—NITOEREGAY >V HKE
[AK&EBEK, 56(12),(2014), 893-902] mtlfl=®:, EA S
n ER, HEF, KiREF, Xk,

@ EEVI-XZBREIMECES TBRBRABE-EDOREC
SEZBHEBFHEDEV. [T ARZRABIXEGERIE), 70(7),
(2014), 1_449-1l_456 ] BF, RSB, =AM, LEE
B.F%k.

@ BRI LBED NIBIHEE L DEIR & MR BB
LOEREMFE [TARZRR/IEGCIRIE), 70(7), (2014),
N_233-1I_241] 2%, AL&ES, ML, ML, XK.

(855 - AR et

@ X MEEACHET 3 FEI3E R Ak =(13th World
Congress on Anaerobic Digestion)2MRE. [BEEF]
F, 38(No142), (2014), 77-84 1 /"\#IRBEA, Z=E K.

EIFRERIR - i BRI A SR
B T ¥ —BHARIH

(Gmx]

@® Global Environmental Emissions Estimate:
Application of Multiple Imputation.
[Environmental Economics and Policy Studies, (16),
(2014), 115-135] Shunsuke Managi, E Miyama

@ Stimulating 2015 Climate Deal: governance of Low
Carbon Technology Transfer. [Environmental
Economics and Policy Studies, (16), (2014), 111-113]
Shunsuke Managi, N Kanie

@® The Effect of Institutional Quality on National
Wealth : An Examination using Multiple Imputation
Method. [Environmental Economics and Policy
Studies, (2014)] Shunsuke Managi, ) Yang, M Sato

@ Integrating Sustainable Development Goals(SDGs)
into a Post-2015 Development Agendas.
[Sustainability, (6), (2014), 1761-1775] N Kanie, T
Tasaki, T Yamamoto

@® Intra-Industry Spillover Effects of ISO 14001
Adoption in Japan. [International Journal of
Ecological Economics & Statistics, (2014)] Shunsuke
Managi, T. Miyamoto

@® Indian Bank Efficiency and Productivity Changes
with Undesirable Outputs: A disaggregated
approach. [Journal of Banking and Finance, 38(1),
(2014), 41-50] Fuiji, H., S. Managi., R. Matousek.

@ Efficiency or Technology Adoption: A Case Study in
Waste- Treatment Technology. [Resource and
Energy Economics, (2014)] Managi, S., Hibiki, A,
and Shimane, T.

@® Determinants of Trade in Recyclable Wastes:
Evidence from Commodity-Based Trade of Waste
and Scrap. [Environment and Development
Economics, (2014)] Higashida, K., Managi, S.

@® Demand for Ecolabeled Seafood in Japanese
Market: A Conjoint Analysis of the Impact of
Information and Interactions with Other Labels.
[Food Policy, 44(1), (2014), 68-76] Uchida, H., Y.
Onozaka, T. Morita, and S. Managi.

@ Estimates of Lost Material Stock of Buildings and
Roads Due to the Great East Japan Earthquake and
Tsunami. [Journal of Industrial Ecology, (2014)]
Tanikawa, H., S. Managi, and C. Lwin.

@ Public and Private Mitigation for Natural Disasters
in Japan. [International Journal of Disaster Risk
Reduction, (2014)] Iwata, K., Y. Ito, and S. Managi.

@ French Nuclear Electricity Plants: Productivity and
Air Pollution. [Energy Sources, Part B: Economics,
Planning, and Policy, (2014)] Barros, C.P., S. Managi,
and S. Kaneko

@ Productivity Change of UK Airports.[International
Journal of Logistics Economics and Globalisation,
(2014)] Barros, C.P. and S. Managi.

@ Water Use and Wastewater Discharge of Industrial
Sector in China. [International Journal of Ecological
Economics & Statistics, 32(1), (2014), 33-34] Yaqi,
M., S. Managi and S. Kaneko, S.

@® The Effect of Trade Openness on Deforestation:
Empirical Analysis for 142 Countries.
[Environmental Economics and Policy Studies,
(2014)] Tsurumi, T., Managi, S.

@ A Laboratory Assessment of Choices of Vessel Sizes
under Individual Transferable Quota Regimes.
[Australian Journal of Agricultural and Resource
Economics, (2014)] Shunsuke Managi, K

Higashida. K Tanaka

@® Nigeria' Power Sector: Analysis of Productivity.
[Economic Analysis and Policy, (44), (2014), 65-73]
Shunsuke Managi, Barros C.P, A Ibiowie

@ Effects of Technological Change on Nonrenewable
Resource Extraction and Exploration. [Journal of
Economic Structures, 3, (2014), 1-12] Shunsuke
Managi, E Sawada

@® How Enterprise Strategies are related to Innovation
and Productivity Change:An Empirical Study of
Japanese Manufacturing Firms. [Economics of
Innovation and New Technology, (2014)] Shunsuke
Managi, E Sawada

@® How Does Commuting Behavior Change Due to
Incentives? An Empirical Study of the Beijing
Subway System. [ Transportation Research Part F:
Traffic Psychology and Behaviour24, F(24), (2014),
17-26] Shunsuke Managi, Zhang Z, H Fujii

(EE]
@ TXILF—RFZE [hREFLL, (2014)] ERAEN

RIgRMA/ R—>a > 55

[(EE]

@ M INERXANSEMXBEAN ALMIZEEZTTHIZSL
WEDDLKWEEBELADN o b—RAFv—-T7./0
T—  [RIKXZERE, (2014)] GEFE, &)1

@® Nature Technology. [Springer, (2014)] Emile H.
Ishida, Ryuzo Furukawa

GinE )|

@ H0LESLAZRET—BRADHT.BRAZESVW.HCEF
N I(CHr+ >—. [Public Engagement with Nano-based
Emerging Technologies Newsletter, December
2014, Vol 5(Number 9), (2014), 19-25] &)1

@ E50ESLAZREIT-EDDKUNFIESHTHIBEOEL
&—. [Public Engagement with Nano-based
Emerging Technologies Newsletter, November
2014, vol 5(Number 8), (2014), 32-37] &)I140&E

@ FIEESLAZREIT-BRICHEHLELESL—. [Public
Engagement with Nano-based Emerging
Technologies Newsletter, October 2014, vol 5
(Number 7), (2014), 19-24] &) 1400/

@ E3RESLAZRET-HKNALENTZRIVHETEHL
[F—. [Public Engagement with Nano-based
Emerging Technologies Newsletter, September
2014, vol5(Number 6), (2014), 27-31]125) 1400

@ E20E5UAZRETBUERMEEERICLILOENS
MNEbHNTLZF DD Hh—. [PublicEngagement with
Nano-based Emerging Technologies Newsletter,
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August 2014, vol 5(Number 5), (2014), 22-26] )1 |#07&x

@ F1OEsLAZRET—MEMERICIVEDONDDHS
¥ Z=—. [Public Engagement with Nano-based
Emerging Technologies Newsletter, July 2014, vol 5
(Number4), (2014), 27-33] & J11#0EL

@ HoHRUIELDT I/ O0Y—DREZZEZ 3. [PEN
(Public Engagement with Nano-based Emerging
Technologies) Newsletter, 4(12), (2014), 3-13] A AFH
18, 0L, R T

KEEHER S 2T Ly - TRIVF — SR
HERE - T RIL¥—$0 5

(GRx]

@ Millimeter- to decimeter-scale compositional mapping
using a scanning X-ray analytical microscope and its
application to a reaction zone in high-grade
metamorphic rock. [Journal of Mineralogical and
Petrological Sciences, 109, (2014), 271-278] Masaoki
Uno, Atsushi Okamoto and Noriyoshi Tsuchiya

@ LEFHFICH T2 ERRRHEBY OMEST MR RZFE—
Ei TIEERYERHSY ) —XOHRBER (TR —.
[ Z M EE, 123(6), (2014),904-922] i 2 £ [, # B =
5h, AR R, FEHRX BAY REHF RIEKFELZ
BHAEIIN—T

@ it AKX EFHAMECLISZEF. BEM.EERAERK(CH
(FT2EBHEBYOMRBTRE —TOCU/TChBLURERER
IR ZIBRE U T—. [HIFHEE, 123(6), (2014), 871-882]
=RET EERL, #MIER, ILBE—, H T34

@ =EBELLSUICIETEFCH FZHAM A KT i E
[CERUCEREBYFTOLRLGSVICEEREOER.
[HZRESE, 123(6), (2014), 854-870] LLATE—, EZBEIA

@ St AR EFARMECIUREUCRRHERBRYFOER
BLUEZRBOBACALRER. MFHEE 123(6), (2014),
835-853] BN, LB E—, ILHE— FEHMEX BX
H, REAF, WAL T R RO IL —T

@ NERMBYOMIMFE LIRIBRIF ). MM, 123(6),
(2014), 793-796] /NIZRLE, BEFEIL, L EE

@ Magmatic-Hydrothermal Activity in the Shuteen
Area, South Mongolia. [Economic Geology, 109,
(2014),1929-1942] Bayaraa Batkhishig, Tsuchiya
Noriyoshi, and Greg Bignall

@ ERHBEMOBARBHABRE ERDODM. [SAEE, 2014
(10), (2014), 578-581] L E&#IH, LLIEIE—, =&AL

@® The significance of silica precipitation on the
formation of the permeable-impermeable
boundary within Earth’s crust. [Terra Nova, 26(4),
(2014), 253-259] Hanae Saishu, Atsushi Okamoto
and Noriyoshi Tsuchiya

@ Cu behavior and effects of mine drainage in Kosaka
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River, Hokuroku mining district, Northeast Japan.
[Transactions of Nonferrous Metals Society of
China, 24, (2014), 1880-1889] Qing-ging LU, Takuro
KANETSUKI, Shin-ichi YAMASAKI, Ryoichi YAMADA,
Takahiro WATANABE, Noriyoshi TSUCHIYA

@ Bioessential element-depleted ocean following the

euxinic maximum of the end-Permian mass
extinction. [Earth and Planetary Science Letters,
393, (2014),94-104] Satoshi Takahashi, Shi-ichi
Yamasaki, Yasumasa Ogawa, Kazuhiko Kimura,
Kunio Kaiho, Takeyoshi Yoshida, Noriyoshi Tsuchiya

@ ROAAKEXDS=ZFZRHEBYNA— . [BLTERR,

(905), (2014), 49-56] L+ E&H

@ FHANFAXDEDXRFICLDAREEELEEEIIT. (&

aiimEF, 43,(2014), 47-53] SlEEUE, LIGE— &8
75 BAE LA — PNETE RERRE, SHHEZE

@ Possibility to remedy CO: leakage from geological

reservoir using COz reactive Grout. [International
Journal of Greenhouse Gas Control, (2014)] Ito, T,
Xu, T., Tanaka, H., Taniuchi, Y., Okamoto, A.

@® Distribution of COz-fluids in the Shimanto belt on

Muroto Peninsula, SW Japan: possible injection of
magmatic COz into the accretionary prism. [Earth,
Planets and Space, (2014)] Okamoto, A., Musya, M.,
Hashimoto, Y., Tsuchiya, N.

® Thermal evolution of the Tseel terrane, SW

Mongolia and its relation to granitoid intrusions in
the Central Asian Orogenic Belt. [Journal of
Metamorphic Geology, (2014)] Burenjargal, U.,
Okamoto, A., Kuwatani, T., Tsuchiya, N.

@® Rheological properties of the detachment shear
zone of an oceanic core complex inferred by
plagioclase flow law: Godzilla Mega mullion,
Parece Vela back-arc basin, Philippine Sea. [Earth
and Planetary Science Letters, (2014)] Michibayashi,
K., Harigane, Y., Ohara, Y., Muto, J. and Okamoto, A.

@® Beyond-laboratory-scale prediction for channeling
flows through subsurface rock fractures with
heterogeneous aperture distributions revealed by
laboratory evaluation. [Journal of Geophysical
Research ,(2014)]Ishibashi T., Watanabe, N., Hirano,
N., Okamoto, A., Tsuchiya, N.

@ HMEMTOME —EHERRECAGE CHETE 56— KER
YER.[BHI#hIR, 36, (2014), 63-67]

EAZ, REILE

@ Possibility to remedy CO2 leakage from geological
reservoir using CO2 reactive Grout.[International
Journal of Greenhouse Gas Control, 20,(2014),
310-323] Ito, T. ", Xu, T., Tanaka, H., Taniuchi,
Y.,Okamoto, A., 2014.

@ Distribution of CO2 fluids in the Shimanto belt on

Muroto Peninsula, SW Japan: possible injection of
magmatic CO2 into the accretionary prism. [Earth,
Planets and Space, 66:33. (2014)] Okamoto, A5,
Musya, M., Hashimoto, Y., Tsuchiya, N.

@® Thermal evolution of the Tseel terrane, SW Mongolia
and its relation to granitoid intrusions in the Central
Asian Orogenic Belt. [Journal of Metamorphic
Geology, 32, (2014),765-790] Burenjargal,U.,
Okamoto, A", Kuwatani, T, Tsuchiya, N.

@® Rheological properties of the detachment shear
zone of an oceanic core complex inferred by
plagioclase flow law: Godzilla Mega mullion,
Parece Vela back-arc basin, Philippine Sea. [Earth
and Planetary Science Letters, 408,
(2014),16-23]Michibayashi, K., Harigane, Y., Ohara,
Y., Muto, J. and Okamoto, A.

(#85%- AEER)

@ MATAERBID S Fedr AR HIRORMAOREN. [(2014)] AL

@ AT OMIE—IEEBRREEFECETEA—KEE
YER. [(2014)] A, REER

KRt ERET R 5 2F

(Ga]

@® Recent Northern Hemisphere stratospheric HCI
increase due to atmospheric circulation changes.
[Nature, 515, (2014), 104-107] E. Mahieu, M. P.
Chipperfield, J. Notholt, T. Reddmann, J. Anderson,
P. F. Bernath, T. Blumenstock, M. T. Coffey, S.
Dhomse, W. Feng, B. Franco, L. Froidevaux, D. W. T.
Griffith, ). Hannigan, F. Hase, R. Hossaini, N. B.
Jones, I. Morino, |. Murata, H. Nakajima, M. Palm, C.
Paton-Walsh, J. M. Russell Ill, M. Schneider, C.
Servais, D. Smale, and K. A. Walker

@ Observational studies of the rock mass response to
mining in highly-stressed gold mines in South Africa.
[Proc. Seventh International Conference on Deep
and High Stress Mining, (2014), -to be published] H.
Ogasawara, M. Nakatani, R.J.Durrheim, M. Naoi, Y.
Yabe, H. Moriya, G.F. Hofmann, C. Stander, D.P.
Roberts, P. de Bruin, ). Oelofse, H. Kato, A. Cichowicz,
D. Birch, D. Ngobeni, A. Milev, T. Kgarume, T. Satoh, S.
Horiuchi, H. Kawakata, O. Murakami, N. Yoshimitsu,
A.K.Ward, J. Wienand, P. Lenegan, H. Yilmaz, S.
Mngadi, P.S. Piper, T.N. Clements, S. Nakano, M.
Okubo, H. Ishiiand A.V. Visser

@ Observational studies in South African mines to
mitigate seismic risks: a mid-term review of the
five-year SATREPS project. [The Southern African
Institute of Mining and Metallurgy 6th South

African Rock Engineering Symposium SARES 2014,
(2014), 241-250]R.J. Durrheim, H. Ogasawara, M.
Nakatani, Y. Yabe, A.M. Milev,A. Cichowicz, H.
Kawakata, H. Moriya, M. Naoi, T. Kgarume,O.
Murakami, AV.Z Brink, G. Ferreira, G. Henry, R.
Teleka, ). Kuijpers, S. Mngadi, A Ward, J. Wienand,
and the SATREPS Research Group

WIRFRRRES 7 5

(FRx]

@® Improved Model for Soil as a Two-Phase Mixture
Based on Smoothed Particle Hydrodynamics(SPH).
[Journal of Applied Mathematics and Physics, 2(12),
(2014), 1053-1060] Kousuke Nakamura, Tomoaki
Satomi and Hiroshi Takahashi

@® Numerical Model for Mixing Soil with Liquid based
on Smoothed Particle Hydrodynamics (SPH)
Method. [Proc. of International Symposium on
Earth Science and Technology 2014, 1, (2014),
181-186] Kousuke NAKAMURA, Tomoaki SATOMI
and Hiroshi TAKAHASHI

® Study on Optimum Conditions for Creating
Fiber-Cement Stabilized Soil Made of Tsunami Sludge.
[Proc. of the 9th International Symposium on
Advanced Science and Technology in Experimental
Mechanics, 1, (2014), CD-ROM-] Tomoaki SATOMI,
Hiroki KURIBARA and Hiroshi TAKAHASHI

@® Experimental Investigation of Optimum Condition
of Development of Continuous Recycling Machine of
High-Water Content Mud Generated From Disaster
Sites. [Proc. of the 9th International Symposium on
Advanced Science and Technology in Experimental
Mechanics, 1, (2014), CD-ROM-]Chiaki KUJI, Tomoaki
SATOMI and Hiroshi TAKAHASHI

@® Development on Measurement device of Shear
Strength Parameters of Subsurface Layers. [Proc. of
the 9th International Symposium on Advanced
Science and Technology in Experimental
Mechanics, 1, (2014), CD-ROM-] Yuki SATO, Tomoaki
SATOMI and Hiroshi TAKAHASH]

@ Study on Estimation of Foundation Strength during
Digging Operation by Hydraulic Excavator. [Proc. of
the 9th International Symposium on Advanced
Science and Technology in Experimental Mechanics,
1,(2014), CD-ROM-] Ryoichiro YAMAZAKI, Tomoaki
SATOMI and Hiroshi TAKAHASHI

® N7y MNIERTBEHIENAZ AW TOREREDE
EICRIT SR (BT, 66(9), (2014), 82-89] B
B, B RAME, S84

@ TH25FILFE - HRRMICHSIIMWKERRE. [B7RI LMK
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ECBITBIVRYVLARNE, 1,(2014),91-96] ER A
BE, B, SEaL
RHAREXTHREUCERHER LIV OLEEBERIC
BI2EmIEG. [B/ELWXECETEI VR VAR
X, 1,(2014), 229-234] &i&5L, B R ANME, SCMER, FRHA
Investigation on Effect of Soil Strength Characteristics
on Excavating by Narrow Blade. [Journal of Japanese
Society for Experimental Mechanics, 14(Special
Issue), (2014),5320-5324] Tomoaki SATOMI, Kosuke
ASAl and Hiroshi TAKAHASHI

Experimental Investigation and Numerical
Simulation using Smoothed Particle Hydrodynamics
for Water Absorption into Soil. [Journal of Japanese
Society for Experimental Mechanics, 14(Special
Issue), (2014), s314-5s319] Kousuke NAKAMURA,
Tomoaki SATOMI and Hiroshi TAKAHASHI

Study on Durability for Drying and Wetting of Cover
Soil for Radiation-Contaminated Soil Made of
Tsunami Sludge. [Journal of Japanese Society for
Experimental Mechanics, 14(Special Issue), (2014),
5309-5313] Hiroshi TAKAHASHI, Hiroki KURIBARA
and Tomoaki SATOMI

Evaluation of Failure Strength Property and
Permeability of Fiber-Cement-Stabilized Soil Made
of Tsunami Sludge. [Journal of Japanese Society for
Experimental Mechanics, 14(Special Issue), (2014),
5303-5308] Tomoaki SATOMI, Hiroki KURIBARA and
Hiroshi TAKAHASHI

Analysis on Movement of Wheel-Typed Vehicle with
Crawlersin between Front and Rear Wheels on Soft
Ground. [Journal of Japanese Society for
Experimental Mechanics, 14(Special Issue), (2014),
$297-s302] Ryosuke ETO, Tomoaki SATOMI and
Hiroshi TAKAHASHI
FRECETREZE I 2ERIABEETMONTFTHE FOE
THEE. [ToANZY U R, 34,(2014), 13-18] L Eksce, B
RENME, 51554
TEBERMBOMBRECREIMBRAR RO E(CE
TBIWMR. [T7AAZVIR, 34,(2014),65-70] B R AN
B8, RIS SR, mi8ak
KEEBWISEELNE T NIBE MO (CRT SR,
[T2AHhZvI R, 34, (2014), 41-45] &555L, AZKT &,
BRI

STUDY ON COVERSOIL FOR RADIATION-CONTAMINATED
SOIL BY PLACING TYPE FIBER-CEMENT-STABILIZED
SOIL. [Proc. of the 4th Vietnam/Japan Joint Seminar on
Geohazards and Environmental Issues, 1, (2014),
S$3-1-1-S3-1-19] Hiroshi TAKAHASHI, Hiroki KURIBARA
and Tomoaki SATOMI

STUDY ON DURABILITY FOR EROSION BY RAINFALL
OF COVER SOIL FOR RADIATION-CONTAMINATED
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SOIL MADE OF TSUNAMI SLUDGE : A CONSIDERATION
FOR PLACING TYPE FIBER-CEMENT-STABILIZED SOILS.
[Proc. of the 4th Vietnam / Japan Joint Seminar on
Geohazards and Environmental Issues, 1, (2014),
$3-5-1-53-5-9] Hiroshi TAKAHASHI, Shota KUMAGAI
and Tomoaki SATOMI

PERFORMANCE EVALUATION OF WHEELED VEHICLE
WITH CRAWLERS BETWEEN FRONT AND REAR WHEELS
ON SOFT GROUND. [Proc. of the 4th Vietnam / Japan
Joint Seminar on Geohazards and Environmental
Issues, 1,(2014), S3-4-1-S3-4-8] Ryosuke ETO, Tomoaki
SATOMI and Hiroshi TAKAHASHI

EXPERIMENTAL EVALUATION OF OPTIMUM MAKING
CONDITIONS FOR FIBER-CEMENT-STABILIZED SOIL
MADE OF TSUNAMI SLUDGE. [Proc. of the 4th
Vietnam / Japan Joint Seminar on Geohazards and
Environmental Issues, 1, (2014), S3-3-1-S3-3-8]
Tomoaki SATOMI, Hiroki KURIBARA and Hiroshi
TAKAHASHI

FUNDAMENTAL STUDY ON DEVELOPMENT OF
CONTINUOUS RECYCLING MACHINE OF
HIGH-WATER CONTENT MUD GENERATED FROM
DISASTER SITES. [Proc. of the 4th Vietnam / Japan
Joint Seminar on Geohazards and Environmental
Issues, 1, (2014), S3-2-1-S3-2-8] Hiroshi TAKAHASHI,
Chiaki KUJI and Tomoaki SATOMI
DREHBRERAVWCIIRCY ZRHBE LI OBERE(C
BBl 2R T, 66(2), (2014), 83-88] &
185k, RIS, SEHES

Changes In-Situ Rock Stress in the Kamaishi Mine
Before and After the 2011 Tohoku-Oki Earthquake.
[Proc. of 8th Asian Rock Mechanics Symposium,
ERD1-4, (2014)] K. Sakaguchi, N. Watanabe, T.
Yokoyama

Poroelastic Parameters of Sandstones with and
without Swelling Clay Minerals. [Proc. of 8th Asian
Rock Mechanics Symposium, PO-83, (2014)] Y. Usui,
N. Watanabe, A. Kizaki, K. Sakaguchi

Fundamental Investigations on Mechanical and
Hydraulic Characteristics of the Beyond-Brittle
Geothermal Reservoir. [Proc. of 8th Asian Rock
Mechanics Symposium, PO-95, (2014)] S.
Takeyama, N. Watanabe, Y. Usui, K. Sakaguchi

A Study on Evaluation of Initial Rock Stress in
Anisotropic Rock Mass using Over-coring Method.
[Proc. of 8th Asian Rock Mechanics Symposium,
SCD1-5, (2014)] T. Mori, M. Nakajima, K. Sakaguchi,
S. Aoki, T. Kaji, K. Nagai, K. Sasaki

Mechanical and hydraulic characteristics of a rock
material under brittle-ductile transition. [Grand
Renewable Energy 2014 Abstract, (2014)] Sho

Takeyama, Noriaki Watanabe, Yuto Usui and
Kiyotoshi Sakaguchi

@® Development of a method for removing
geothermal scale using a low-speed self-rotating
waterjet nozzle system under high ambient
pressure. [Grand Renewable Energy 2014 Abstract,
(2014)] Kazuyuki Shioya, Akihisa Kizaki, Noriaki
Watanabe, Kiyotoshi Sakaguchi, Toshikazu Igi,
Takamichi Kon and Katsumi Suzuki

@ WEDLAEMMU/NTA—FICHFTBTerzaghiOBIIGS
&EE —REWEEBereaamZ e LT [ABEMTTH
=5, 79(4), (2014), 224-233] ESRIE, AHEA, NIFE
A, IREOEB

@® Shear behavior of fractured rock as a function of
size and shear displacement. [Geomechanics and
Geoengineering, (2014)] Giwelli A.A., Sakaguchi K.,
Gumati A., Matsuki K.

@ Effects of Scale and Normal Stress on Shear
Behavior of a Soft Fracture Replica. [Geotechnical
and Geological Engineering, (2014)] A. A. Giwelli, A.
Gumati, K. Sakaguchi, K. Matsuki

(EZE]

@ FV VALK RECEIIZEREETCORMUES S
ISARIE DA EE . [B TR ER, B H AR (#K), (2014)] /N5
R, MEES, Gerhard Hofmann, < E8EEk, Ik 356X

BRIXINF—-tFXa1)T12DH

(GAx]

@® Leaching behavior of cathode ray tube (CRT)
glasses. [Journal of Ceramic Society of Japan, 122
(12), (2014), 1020-1027] Masaru YAMASHITA, Sachiko
MATSUMOTO, Tomoko AKAI, Hajime SUGITA, Yukari
IMOTO, Takeshi KOMAI, Hirofumi SAKANAKURA

@ TN ATEAVRITEMECED K RILH G AT
B2 &2 KB OB F 8045 M4 5T 0. [Hth 3L,
123(6), (2014),923-935] AL, FH S, EEREIL, /)
JIZRIE, B9HE

@ XEHBYOFEMENZBVTRBIERYOHFKE GRS
BY ORI OHEE-—RILMA KT FHPMEBCLIDZRERD
HEZZITEBETFLREEZHE L T—. e, 123
(6),(2014), 883-903] =+, JIIIDRERL, B H i, HN =,
AR

@® Machine-learning techniques for geochemical
discrimination of 2011 Tohoku tsunami deposits.
[Scientific Reports, 4(7077), (2014), 1-6] T.
Kuwatani, K. Nagata, M. Okada, T. Watanabe, Y.
Ogawa, T. Komai, N. Tsuchiya

@® Proposal of Risk Based Soil Contamination
Management. [Bulletin of Meiji University, 46

(102), (2014), 31-39] Emiko Hase, Masaru Kitano,
Yoshishige Kawabe, Takeshi Komai
TEBRWRCHETL2RAET 2MEOERERR. REL
BIE R, 41(9), (2014), 4-8] BaHE

Geochemical and Statistical Analysis of Metal Elements

in Soils and Tsunami Deposits -An approach for
medical geology for geo-environment . [Proceedings
of 13th International Conference on Mineral
Exploration, 13, (2014), 69-74] T. Komai, T. Kuwatani, Y.
Kawabe, J. Hara, N. Tsuchiya

Geochemical and Statistical Analysis of Heavy
Metals and Elements in Tsunami Deposits.
[Proceedings of 14th International Symposium of
Offshore and Polar Engineering, 14, (2014)] Takeshi
Komai, Tatsu Kuwatani, Yoshishige Kawabe, Junko
Hara, Noriyoshi Tsuchiya

Occupation and release behavior of guest
molecules in CH4, CO2, N2, and acetone mixture
hydrates: An in situ study by Raman spectroscopy.
[Ind. Eng. Chem. Res., 53 (14), (2014), 6179-6184]
Seo, Y and An, S and Park, J.-W and Kim, B.-S and
Komai, T and Yoon, J.-H

Distribution of dissolved and particulate
radiocesium concentrations along rivers and the
relations between radiocesium concentration and
deposition after the nuclear power plant accident
in Fukushima. [Water Res., 60, (2014), 15-27] Tsuji, H
and Yasutaka, T and Kawabe, Y and Onishi, T and
Komai, T

XN TIAEH-ICH FRI/ERRERAE. (EBMIE, 46,
(2014), 17-24] R E=, AR K, BRESE, BH R, K@
= AR mER aO8E FREE
FERHEREY O M-I F VRS ) RO FFE. [KHE, 54(2),
(2014), 3-8] BaHE

Changes in-situ rock stress in the Kamaishi mine
before and after the 2011 Tohoku-oki earthquake.
[Proceedings of the 8th Asian Rock Mechanics
Symposium, (2014), ERD1-4-] K. Sakaguchi, N.
Watanabe, T. Yokoyama

Beyond-laboratory-scale prediction for channeling
flows through subsurface rock fractures with
heterogeneous aperture distributions revealed by
laboratory evaluation. [Journal of Geophysical
Research - Solid Earth, 119, (2014), doi:10.1002/
2014)B011555-] T. Ishibashi, N. Watanabe, N. Hirano,
A. Okamoto, N. Tsuchiya

Modeling of three dimensional channeling flow
within the Yufutsu oil/gas field. [Proceedings of
the 20th Formation Evaluation Symposium of
Japan, (2014), Paper G-]T. Ishibashi, N. Watanabe,
N. Tsuchiya, T. Tamagawa
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@® Beyond-laboratory-scale prediction for channeling
flows through subsurface rock fractures.
[Proceedings of the 8th Asian Rock Mechanics
Symposium, (2014), PE2-4-] N. Watanabe, T.
Ishibashi, N. Hirano, A. Okamoto, N. Tsuchiya

@® Poroelastic parameters of sandstones with and
without swelling clay minerals. [Proceedings of
the 8th Asian Rock Mechanics Symposium, (2014),
PO-83-] Y. Usui, N. Watanabe, A. Kizaki and K.
Sakaguchi

@® Fundamental investigations on mechanical and
hydraulic characteristics of the beyond-brittle
geothermal reservoir. [Proceedings of the 8th
Asian Rock Mechanics Symposium, (2014), PO-95-]
S. Takeyama, N. Watanabe, Y. Usui, K. Sakaguchi

@ WEDLAEHU/NTA—FICHFTETerzaghioBIMIESH
KEN—RkFWELBerea &Z fl & UT—. [AMR M
5%, 79(4),(2014), 224-233] B2 RI8E, HH#h A, KRilFE
A, OB

@® Relative permeability curves for gas-liquid
two-phase flows through rock fractures.
[Proceedings of the 20th Formation Evaluation
Symposium of Japan, Paper F, (2014)] T. Kikuchi, N.
Watanabe, K. Sakurai, T. Ishibashi, N. Tsuchiya

@® X-ray CT based numerical analysis for fluid flows
through vuggy carbonate cores. [Proceedings of
the 20th Formation Evaluation Symposium of
Japan, (2014), Paper N-] H. Kusanagi, N. Watanabe,
T.Shimazu, M. Yagi, T. Komai, N. Tsuchiya

@ Possibility of hydrogen production from aluminum
wastes using low temperature geothermal
resources. [Proceedings of the Grand Renewable
Energy 2014 International Conference, in press,
(2014)] T. Kosaka, N. Watanabe, N. Tsuchiya

@® Development of a method for removing
geothermal scale using a low-speed selfrotating
waterjet nozzle system under high ambient
pressure. [Proceedings of the Grand Renewable
Energy 2014 International Conference, in press,
(2014)] K. Shioya, A. Kizaki, N. Watanabe, K.
Sakaguchi, T. Igi, T. Kon, K. Suzuki

@® Mechanical and hydraulic characteristics of a rock
material under brittle-ductile transition.
[Proceedings of the Grand Renewable Energy 2014
International Conference, in press, (2014)] S.
Takeyama, N. Watanabe, Y. Usui, K. Sakaguchi

@® Process design of hydrogen production via the
sulfur redox cycle under mild hydrothermal
condition. [Proceedings of the Grand Renewable
Energy 2014 International Conference, in press,
(2014)] P. Setiani, N. Watanabe, N. Tsuchiya
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@® Ongoing hydrothermal activities within Enceladus.
[Nature,(2015)]Hsu, H-W., F. Postberg, Y. Sekine, T.
Shibuya, S. Kempf, M. Horanyi, A. Juhasz, N. Altobelli,
K. Suzuki, Y. Masaki, T. Kuwatani, S. Tachibana, S.
Sirono, G. Moragas-Klostermeyer, R. Srama

@ LEEMEMZzAVC201TERIHZREBYOEETRER
DM E. [Proceedings of the 24th Symposium on
Geo-Environments and Geo-Technics. 2014, (2014),
79-84] AN ERE, RAIL, JIARER, BHE

@® Markov-random-field modeling for linear seismic
tomography. [Physical Review E, 90, (2014),
042137-1-042137-7] Tatsu Kuwatani, Kenji Nagata,
Masato Okada, Mitsuhiro Toriumi

@ Verification of Effectiveness of a Probabilistic
Algorithm for Latent Structure Extraction Using an
Associative Memory Model. [Journal of the Physical
Society of Japan, 83(10), (2014),
104801-1-104801-8] Kensuke Wakasugi, Tatsu
Kuwatani, Kenji Nagata, Hideki Asoh, Masato Okada

® Thermal evolution of the Tseel terrane, SW
Mongolia and its relation to granitoid intrusions in
the Central Asian Orogenic Belt. [Journal of
Metamorphic Geology, 32(7),(2014), 765-790] U.
Burenjargal, A. Okamoto, T. Kuwatani, S. Sakata, T.
Hirata, N. Tsuchiya

@® Data processing technology for extracting earth
processes. [Proceedings for 13th International
Symposium on Mineral Exploration, (2014), 123-128]
T. Kuwatani, K. Nagata, M. Okada, T. Komai, N. Tsuchiya

@ Principle component analysis for geochemical data
of the 2011 Tohoku-oki tsunami sediments.
[Proceedings for 13th International Symposium on
Mineral Exploration, (2014), 75-80] K. Nakamura,
T. Kuwatani, T. Komai, T. Watanabe, Y. Ogawa, N.
Tsuchiya

@® Markov random field modeling for mapping geofluid
distributions from seismic velocity structures. [Earth,
Planets and Space, 66, (2014)] Tatsu Kuwatani, Kenji
Nagata, Masato Okada, Mitsuhiro Toriumi

(EE]

@ FHAKREXEOMSEMEBRIE. [(2014)] AHE,
rEME

@ it A K TFIMEBICL>TEIFEIINEEHKE
DFRER. [EEEXMHFSSOZUPT, (2014)] B

(#85% - AEER]

@ HMEBEIRIE) RV M R T LAGERASORF. [HIIRIEME
BRIGIAR, 176, (2014), 23-32] BaH K, IRAEZE, )30

@ TE-MTKERUIIEEKMBR. [EXREEERS
RIFEE, 50(7), (2014), 11-16] BAHER

@ LIEFERNRORRE BRE-NENLMROERICEDL
RERUZSEE- [RRIEBER N—IRE AN,
160, (2014), 24-27] R

® VLITTVILTA—REFLCLBHABRT—5D
50 BEMEME. R& R AT 7 2 RE, 68(12)
(2014), 892-896] 2H1L, KHAE_, MAEA

BRAKESRT LB
BHEEE YT

(Ga]

@® Immobilization of B, F, C, and As in alkaline coal fly ash
through an aging process with water. [Environmental
Monitoring and Assessment, 186(10),(2014),
6757-6770] Yasumasa Ogawa, Kento Sakakibara, Li
Wang, Koichi Suto, Chihiro Inoue

@ Evaluation of the effectiveness and salt stress of
Pteris vittata in the remediation of arsenic
contamination caused by tsunami sediments. [Journal
of Environmental Science and Health, Part A, 49(14),
(2014), 1631-1638] Kazuki Sugawara, Akihiro
Kobayashi, Ginro Endo, Masayoshi Hatayama, Chihiro
Inoue

@® The fate of arsenicin ariver acidified by volcanic
activity and an acid thermal water and sedimentation
mechanism. [Environmental Science, Processes &
Impacts, 16(10), (2014), 2325-2334] Yasumasa
Ogawa, Ryoichi Yamada, Kozo Shinoda, Chihiro Inoue,
Noriyoshi Tsuchiya

@ EHEANCHITZREAKREIEFHERBRYOMETEEAIE. [
ATEE, 2014(10),(2014), 555-557]1# 5L, @2

@® Study on As uptake and removal by As
hyperaccumulator Pteris vittata and it's rhizosphere
bacteria. [11th International Phytotechnologies
Conference 2014 Book of Abstracts, (2014), 147-]
Mei-Fang Chien, Kazuki Obata, Yi Huang, Keisuke
Miyauchi, Ginro Endo, Chihiro Inoue

@® Evaluation ability to accumulate Cd and Zn of
Arabidopsis halleri ssp. gemmifera in field and
hydroponic study. [11th International
Phytotechnologies Conference 2014 Book of Abstracts,
(2014), 140-] Kazuki Sugawara, Xia Wen, Yi Huang,
Keisuke Miyauchi, Ginro Endo, Nobuyuki Kitajima,
Chihiro Inoue

@ High capability of Pteris vittata in arsenic removal from
contaminated water using novel hydroponic
cultivation system. [11th International
Phytotechnologies Conference 2014 Book of Abstracts,
(2014), 40-] Yi Huang, Keisuke Miyauchi, Chihiro Inoue,
Ginro Endo

@ Screening of As-accumulating plants using a foliar
application and a native accumulation of As.
[International Journal of Phytoremediation, 16(3),
(2014),259-264] Zhenyi Zhang, Kazuki Sugawara,
Masayoshi Hatayama, Yi Huang, Chihiro Inoue

@ Effects of the chemical compositions of Salar de Uyuni
and Atacama brines on lithium concentration during
evaporation. [Resource Geology, 64(2), (2014), 91-101]
Yasumasa Ogawa, Hiroshi Koibuchi, Koichi Suto,
Chihiro Inoue

@ LR ANNIVLEEIED IV 7ANNATA I3 [737
LT ZT7)>4,59(1),(2014), 57-611 HF EF354 BER—
1, SCES, SRBRSEREA, ENET, EER, ALBE1T

@® Polycyclic aromatic hydrocarbons (PAHs)
biodegradation potential and diversity of microbial
consortia enriched from tsunami sediments in Miyagi,
Japan. [Journal of Hazardous Materials, in press, (2014)]
Hernando Bacosa, Chihiro Inoue.

RIEAEFEDTE

(GAx]

@® One-Pot Synthesis and Structural Characterization of a
Tb(Ill) Coordination Polymer Based on a Tripodal Schiff
Base Ligand Adopting an Exo-Bridging Coordination
Mode. [Polyhedron, (2014)] Atsuko Masuya, Chikai
lgarashi, Masatoshi Kanesato, Hitoshi Hoshino,
Nobuhiko Iki

RIRE RS 7

[Zax]

@ Noninvasively Measuring Respiratory Activity of Rat
Primary Hepatocyte Spheroids by Scanning
Electrochemical Microscopy. [J. Biosci. Bioeng., (117),
(2014), 113-121] R. Takahashi, Y. Zhou, Y. Horiguchi, H.
Shiku, H. Sonoda, N. Itabashi, J. Yamamoto, T. Matsue,
A.Hisada

@ Electrochemical evaluation of sarcomeric ai-actininin
embryoid bodies after gene silencing using an
LSI-based amperometric sensor array. [Anal. Methods,
(6),(2014), 6337-6342] Mustafa Sen, Kosuke Ino, Kumi Y.
Inoue, Atsushi Suda, Ryota Kunikata, Masahki
Matsudaira, Hitoshi Shiku and Tomokazu Matsue

@ Facile and rapid generation of 3D chemical gradients
within hydrogels for high-throughput drug screening
applications. [Biosens. Bioelectron., (59), (2014),
166-173] Samad Ahadian, Javier Ramoén-Azcon, Mehdi
Estili, Raguel Obregon, Hitoshi Shiku, Yoshio Sakka,
Tomokazu Matsue

@ Electrochemical sensor with substitutional stripping
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voltammetry for highly sensitive endotoxin assay.
[Analyst, (136), (2014), 5001-5006] Shinichiro Takano,
Kumi Y. Inoue, Satoko Takahashi, Kosuke Ino, Hitoshi
Shiku, Tomokazu Matsue

@ SU-8-based Flexible Amperometric Device with IDA
Electrodes to Regenerate Redox Species in Small
Spaces. [Anal. Sci., (30), (2014), 305-309] Yusuke
KANNO, Takehito GOTO, Kosuke INO, Kumi Y. INOUE,
Yasufumi TAKAHASHI, Di ZHANG, Qiang CHEN, Hitoshi
SHIKU, Tomokazu MATSUE

@ Electrochemical approach for development of a simple
method to detect the cell apoptosis based on
caspase-3 activity. [Anal. Chem., (86), (2014),
4723-4728] Shinichiro Takano, Shusaku Shiomoto,
Kumi Y. Inoue, Kosuke Ino, Hitoshi Shiku, Tomokazu
Matsue

@® Nanoscale Cell Topography Imaging using Scanning
lon Conductance Microscope. [Electrochem., (82),
(2014), 331-334] Yasufumi Takahashi, Komachi Ito,
Wang Xiongwe, Matsumae Yoshiharu, Komaki
Hirokazu, Akichika Kumatani, Kosuke Ino, Shiku Hitoshi,
Tomokazu Matsue

@® Densified electrochemical sensors based on local
redox cycling using vertically separated electrodes for
substrate generation/chip collection and extended
feedback modes. [Anal. Chem., (86), (2014),
4016-4023] K. Ino, Y. Kanno, T. Nishijo, K. Hirokazu, Y.
Yamada, Y. Takahashi, H. Shiku, T. Matsue

@® Electrochemical Activity Imaging of Enzymes
Immobilized on Substrates Based on a Bio-LSI System
Micropatterned at Solid Substrates with Bio-LSI
System. [Chem. Lett., (43), (2014), 758-759] Toshiki
Hokuto, Tomoyuki Yasukawa, Ryota Kunikata, Atsushi
Suda, Kumi Y. Inoue, Tomokazu Matsue, Fumio
Mizutani

@ Label-free Impedimetric Immunoassay for Trace Levels
of Polychlorinated Biphenyls 1 in Insulating Oil. [Anal.
Chem., (86), (2014), 2989-2996] Yasumoto Date, Arata
Aota, Kazuhiro Sasaki, Yukie Namiki, Norio Matsumoto,
Yoshitomo Watanabe, Naoya Ohmura, Tomokazu
Matsue

@ Hybrid hydrogels containing vertically aligned carbon
nanotubes with anisotropic electrical conductivity for
muscle myofiber fabrication. [Scientific Reports, (4),
(2014), 4271-] Samad Ahadian, J. Ramon-Azcon,
Mehdi Estili, Xiaobin Liang, Hitoshi Shiku, Murugan
Ramalingam, Ken Nakajima, Yoshio Sakka, Hojae Bae,
Tomokazu Matsue, Ali Khademhosseini

@ Electrically regulated differentiation of skeletal muscle
cells on ultrathin graphene-based films. [RSC Adv., (4),
(2014), 9534-9541] Samad Ahadian, Javier
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Ramon-Azcon, Haixin Chang, Xiaobin Liang, Hirokazu
Kaji, Hitoshi Shiku, Ken Nakajima, Murugan
Ramalingam, Hongkai Wu, Tomokazu Matsue and Ali
Khademhosseini

Molecular Motor-Powered Shuttles along Multi-walled
Carbon Nanotube Tracks. [Nano Lett.,(14),
(2014),876-881]Aurélien Sikora, J. Ramdn-Azcon,
Kyongwan Kim, Kelley Reaves, Hikaru Nakazawa,
Mitsuo Umetsu, lzumi Kumagai, Tadafumi Adschiri,
Hitoshi Shiku, Tomokazu Matsue, Wonmuk Hwang and
Winfried Teizer.

Isolation and quantification of messenger RNA from
tissue models by using a double-barrel carbon probe.
[Anal. Bioanal. Chem., (46), (2014), 275-285] Yuji
Nashimoto, Yasufumi Takahashi, Ryosuke Takano,
Kosuke Miyashita, Syukuyo Yamada, Kosuke Ino, Hitoshi
Shiku, Tomokazu Matsue

Droplet array on local redox cycling-based
electrochemical (LRCG-EC) chip device. [Lab Chip., (14),
(2014), 787-794] Kosuke Ino, Takehito Goto, Yusuke
Kanno, Kumi Y. Inoue, Yasufumi Takahashi, Hitoshi
Shiku, Tomokazu Matsue

Detection of the oxygen consumption rate of
migrating zebrafish by electrochemical equalization
systems. [Anal. Chem., (86), (2014), 304-307]
Yasukawa, Tomoyuki; Koide, Masahiro; Tatarazako,
Norihisa; Abe, Ryoko; Shiku, Hitoshi; Mizutani, Fumio;
Matsue, Tomokazu, Matsue

Conductive amorphous hydrocarbon film for
bio-sensor formed by low temperature neutral beam
enhanced chemical vapor deposition. [Carbon., (67),
(2014), 635-642] Y. Kikuchi, KY. Inoue, A. Wada , T.
Matsue, T. Kurotori, T. Nozawa, M. Nakano, S.
Samukawa,

C2C12/PC12 co-culture encapsulation in gelatin
methacrylate (GELMA) hydrogel improved muscle
tissue formation and function. [J. Tissue Eng. Reg.
Med., (2014)] S. Ostrovidov, S. Ahadian, J.
Ramon-Azcon, V. Hosseini, T. Fujie, P. P. Selvakumar, H.
Shiku, T. Matsue, H. Kaji, M. Ramalingam, H. Bae, A.
Khademhosseini.

Nanoscale visualization of redox activity at Lithium ion
battery cathodes. [Nature Communications, 5, (2014),
5450-] Yasufumi Takahashi, Akichika Kumatani,
Hirokazu Munakata, Hirotaka Inomata, Komachi Ito,
Kosuke Ino, Hitoshi Shiku, Patrick R. Unwin, Yuri E.
Korchev, Kiyoshi Kanamura, Tomokazu Matsue
Mechanical properties and cytocompatibility of
oxygen-modified beta-type Ti-Cr alloys for spinal
fixation devices. [Acta Biomateria, (2014)] Huihong
Liua, Mitsuo Niinomi, Masaaki Nakai, Ken Cho, Kengo

Narita, Mustafa $en, Hitoshi Shiku, Tomokazu Matsue

@ Electrochemical Monitoring of Intracellular Enzyme
Activity of Single Living Mammalian Cells by Using a
Double-Mediator System. [Anal. Chim. Acta, 842,
(2014), 20-26] Yoshiharu Matsumae, Yasufumi
Takahashi, Kosuke Ino, Hitoshi Shiku, Tomokazu
Matsue

@® Rapid and high-throughput formation of 3D
embryonic bodies in hydrogels using dielectrophoresis
technique. [Lab Chip, 14, (2014), 3690-3694] Samad
Ahadian, Shukuyo Yamada, Javier Ramon-Azcon,
Kosuke Ino, Hitoshi Shiku, Ali Khademhosseini,
Tomokazu Matsue

@® Advanced LSI-based amperometric sensor array with
light-shielding structure for effective removal of
photocurrent and mode selectable function for
individual operation of 400 electrodes. [Lab Chip,
(2014)] Kumi Y. Inoue, Masahki Matsudaira, Masanori
Nakano, Kosuke Ino, Chika Sakamoto, Yusuke Kanno,
Reyushi Kubo, Ryota Kunikata, Atsushi Kira, Atsushi
Suda, Ryota Tsurumi, Toshihito Shioya, Shinya Yoshida,
Masanori Muroyama, Tomohiro Ishikawa, Hitoshi
Shiku, Shiro Satoh, Masayoshi Esashi, Tomokazu
Matsue.

@ Integration of Boron-Doped Diamond Microelectrode on
CMQOS-based Amperometric Sensor Array by Film
Transfer Technology. [) Microelectromech Syst, (2014)]
Takeshi Hayasaka, Shinya Yoshida, Kumi Y. Inoue,
Masanori Nakano, Tomokazu Matsue, Masayoshi Esashi,
and Shuji Tanaka.

@® Integration of diamond microelectrodes on
CMOS-based amperometric biosensor array by film
transfer technology.[Technical Digest IEEE MEMS 2014,
San Francisco, USA (2014, Jan.26 - 30),(2014)]T.
Hayasaka, S. Yoshida, K. Y. Inoue, M. Nakano, T.
Ishikawa, T. Matsue, M. Esashi, S. Tanaka.

@ Immuno nanoparticles integrated electrical control of
targeted cancer cell development using whole cell
bioelectronic device. [Theranostics, 4(9), (2014),
919-930] Evangelia Hondroulis, Rui Zhang, Chengxiao
Zhang, Chunying Chen, Kosuke Ino, Tomokazu Matsue,
Chen-Zhong Li

(¥85% - fRar)

@® The use of microtechnology and nanotechnology in
fabricating vascularized tissues. [14(1), (2014), 487-500]
R. Obregon, ). Ramon-Azcon, S. Ahadian, H. Shiku,H.
Bae, M. Ramalingam, T. Matsue, ] Nanosci Nanotechnol.

@ FHAFZFOMEMSHLS-E2NEFREEHENSEFTN/N\1F
LS. [Electrochemistry, 82(1),(2014), 37-42] H# L (& M)
A3, BEEN, BRI, RKE—.

@ JAVEVRERELSICLZNAF LIV T A A=D>Y
J kR4 7 hOZo XttinterLab, (110), (2014),
24-29] HHEDL, H EASE RxkE—
BRUEENFEZ AUV CHREEEHE. (M ITFEREE, 92(4),
(2014),176-179] PEFIEN, BRI, RKE—

(GRx]

@® 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

@ Synthesis of metallic Cu nanoparticles by controlling Cu
complexes in aqueous solution. [Advanced Powder
Technology, 25, (2014),999-1006] Shun Yokoyama,
Hideyuki Takahashi, Takashi Itoh, Kenichi Motomiya
and Kazuyuki Tohji

@® 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

@ Structural and Electrochemical Characterization of
Ethylenediaminated Single-Walled Carbon Nanotubes
Prepared from Fluorinated SWCNTs. [The Journal of
Physical Chemistry C, 108, (2014), 14948 — 14956] Kohei
Bushimata, Shin-ichi Ogino, Kazutaka Hirano, Tatsuhiro
Yabune, Kenta Sato, Takashi Itoh, Kenichi Motomiya, Koji
Yokoyama, Daiki Mabuchi, Hikaru Nishizaka, Go
Yamamoto, Toshiyuki Hashida, Kazuyuki Tohji, and
Yoshinori Sato

@ Plannar light source using a phosphor screen with
single-walled carbon nanotubes as field emitters.
[Review of Scientific Instruments, 85, (2014), 104704]
Sharon Bahena-Garrido, Norihiro Shimoi, Daisuke Abe,
Toshimasa Hojo, Yasumitsu Tanaka, Kazuyuki Tohji

@® Evaluation of the specific strength of ultra-thin
lightweight CNT fibers based on uncertainty. [The 6th
International Symposium of Environmental Leaders
2013, (2013), pp 33-44] Hikaru Nishizaka, Yoshinori Sato,
Kenichi Motomiya and Kazuyuki Tohji

RIEEMTHA %

(GAx]

@® Importance of nucleation in transformation of
octacalcium phosphate to hydroxyapatite. [Mater. Sci.
Eng. C, 40, (2014), 121-126] Natsuko Ito, Masanobu
Kamitakahara, Masahiro Yoshimura, Koji loku
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@® Preparation and evaluation of spherical porous
granules of octacalcium phosphate/ hydroxyapatite
as drug carriers in bone cancer treatment. [Mater. Lett,,
120, (2014), 94-96] Natsuko Ito, Masanobu
Kamitakahara, Koji loku

@® Formation of stacked disc-shaped layered double
hydroxides by homogeneous precipitation method.
[Chem. Lett., 43, (2014), 234-236] Taishi Yokoi,
Masanobu Kamitakahara

@® Promotion of normal healing of bone defects under
estrogen deficiency by Implantation of beta-tricalcium
phosphate composed of rod-shaped particles. [J.
Orthop. Res., 32, (2014), 189-196] Eri Tatsukawa,
Yoshinori Gonda, Masanobu Kamitakahara, Masaaki
Matsuura, Masaru Ushijima, Yasuaki Shibata, lkuho
Yonezawa, Mutsunori Fujiwara, Koji loku, Tohru Ikeda

@ Behavior of osteoblast-like cells on calcium-deficient
hydroxyapatite ceramics composed of particles with
different shapes and sizes. [J. Mater. Sci.. Mater. Med., 25,

(2014), 239-245] Masanobu Kamitakahara, Yuika Uno,
Koji loku

@® A bone substitute with high affinity for vitamin D
binding protein — relationship to niche of osteoclasts.
[J. Cell. Mol. Med., 18, (2014), 170-180] Eri Tatsukawa,
Yoshinori Gonda, Masanobu Kamitakahara, Masaaki
Matsuura, Masaru Ushijima, Yasuaki Shibata, lkuho
Yonezawa, Mutsunori Fujiwara, Koji loku, Tohru Ikeda

@ Effect of preparation temperature on the ability of
bone char to remove fluoride ion and organic
contaminants. [Journal of the Ceramic Society of Japan,
122, (2014), 995-999] Sota Terasaka, Masanobu
Kamitakahara, Taishi Yokoi and Koji loku

@ Calcium phosphate-forming ability of magnetite and
related materials in a solution mimicking in vivo
conditions. [Journal of Asian Ceramic Societies, 3,
(2015),44-49] Yasuyuki Kato, Taishi Yokoi, Euisup Shin,
Il Yong Kim, Masakazu Kawashita, Koichi Kikuta,
Chikara Ohtsuki

($85H - )

@ N1 FLIIvIAZRBWEREMB DAIRK. [Phosphorus
Letter, (81), (2014), 58-68##H A S, LERIEH, KM/

O N1 AEZIIvIRELTDIYVEBAILSTLZ IR
[Phosphorus Letter, (81), (2014), 17261 H B —, L &R
245

@ EENHICHEIFTZINAAAANNAT—REHDIGH. [tZ
IvU X, 49,(2014),397-401] HEH ™ #EHASE, LSRE
2

@ ZHHEIVAMKBLUIUATITOY I EBNZEZRITH
MOBR [ZIv0X,49,(2014),653-658] tRFH &, B
X, EEEN
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@® Removal of arsenic from an aqueous solution by
coprecipitation with manganese oxide.[Journal of
Environmental Chemical Engineering,2(4), (2014),
2045-2049] Tomohito Kameda, Yohei Suzuki and
Toshiaki Yoshioka

@® Lead removal from cathode ray tube glass by the
action of calcium hydroxide and poly(vinyl chloride).
[Thermochimica Acta, 596, (2014), 49-55] Guido
Grause, Kenshi Takahashi, Tomohito Kameda, Toshiaki
Yoshioka

@ Varying uptake of aromatic compounds in an aqueous
solution by Mg-Al layered double hydroxides
intercalated with several organic sulfonates. [Fresenius
Environmental Bulletin, (23), (2014), 1874-1878]
Tomohito Kameda, Tomomi Uchiyama, Toshiaki
Yoshioka

@® Hydrogen Production from Biomass and Plastic
Mixtures by Pyrolysis-Gasification. [International
Journal of Hydrogen Energy, 39(21), (2014),
10883-10891] Jon Alvarez, Shogo Kumagai, Chunfei
Wu, Toshiaki Yoshioka, Javier Bilbao, Martin Olazar, Paul
t. Williams

@ Kinetics and equilibrium studies on the uptake of rare
earthions from aqueous solution using a Cu-Al layered
double hydroxide intercalated with
ethylenediaminetetraacetate. [Fresenius Environmental
Bulletin, 23(5), (2014), 1271-1276] Tomohito Kameda,
Kazuaki Hoshi, Toshiaki Yoshioka

@ Catalytic Degradation of Poly(ethylene terephthalate)
for Benzene-rich Oil Recovery Using Metal Hydroxides.
[Chemistry Letters, 43(5), (2014), 637-639] Shogo
Kumagai, Guido Grause, Tomohito Kameda, and
Toshiaki Yoshioka

@ Recovery of benzene-rich oil from the degradation of
metal-and metal-oxide-containing poly(ethylene
terephthalate) composites. [Journal of Material Cycles
and Waste Management, 16(2), (2014), 282-290] Shogo
Kumagai, Guido Grause, Tomohito Kameda and
Toshiaki Yoshioka

@® Preparation of Zn-Al layered double hydroxide
intercalated with triethylenetetramine-hexaacetic acid
by coprecipitation:uptake of rare-earth metal ions from
aqueous solutions. [RSC Advances, (86), (2014),
45995-46001] Tomohito Kameda, Tetsu Shinmyo and
Toshiaki Yoshioka

@ Steam Hydrolysis of Poly(bisphenol A carbonate) in a

Fluidized Bed Reactor. [Industrial & Engineering
Chemistry Research, 53(11), (2014), 4215-4223] Guido
Grause, Rikard Karrbrant, Tomohito Kameda, and
Toshiaki Yoshioka

@ Preparation of Mg-Al layered double hydroxide doped
with Fe?* and its application to Cr(VI) removal.
[Separation and Purification Technology, 122, (2014),
12-16] Tomohito Kameda, Eisuke Kondo, Toshiaki
Yoshioka

@® Simultaneous Recovery of Benzene-Rich Oil and
Metals by Steam Pyrolysis of Metal-Poly(ethylene
terephthalate) Composite Waste. [Environmental
Science & Technology, 48(6), (2014), 3430-3437] Shogo
Kumagai, Guido Grause, Tomohito Kameda and
Toshiaki Yoshioka

@ Equilibrium and kinetic studies of Se(VI) removal by
Mg-Al layered double hydroxide doped with Fe?". [RSC
Advances, 4, (2014), 61817-61822] Tomohito Kameda,
Eisuke Kondo, Toshiaki Yoshioka

@ Nucleophilic Substitution of Poly(vinyl chloride) with
Iminoacetic Acid and n-Dodecanethiol. [Journal of
Material Cycles and Waste Management, 16(3), (2014),

519-524] Guido Grause, Takahisa Hosoya, Kazumi

Hashimoto, Tomohito Kameda, Toshiaki Yoshioka

@® Removal of lead from cathode ray tube funnel glass by
chloride volatilization. [International Journal of
Environmental Science and Technology, 11, (2014),
959-966] Guido Grause, Norihisa Yamamoto, Tomohito
Kameda, Toshiaki Yoshioka

@ Kinetics of Cr(VI) removal by Mg-Al layered double
hydroxide doped with Fe?*. [Journal of Water Process
Engineering, 4, (2014), 134-136] Tomohito Kameda,
Eisuke Kondo, Toshiaki Yoshioka

(EZE]
BAFICBIZH - BERROEE- T —YEHIE. [WEMN
BERGR, (2014)] FRANE, SHEEA HZH

($85% - fR)

@ HOAADCZZAEITAU)L. [—RMEEAN BRREEE
F— E3EEIRIE, (702), (2014), 1] HHEELEE

@ TORF vy DIEZFREMBEICET MR EM. [P ITE
HERt E545%, (78), (2014), 51-611 BE I E, HERER

@ KEEREWMUEDHFLLWIV LT EZOMR. [RESATA
FHRIBIEZRFETEICAL,  19(1), (2014), 2-5] FhEBER

@ EREKBAEYMODEME A XLEADISLA. [Journal of
Society of Inorganic Materials, 21(370), (2014),
197-203] 8EAA, HEEEAR

@ TIORFVIDFHEESEDTIRF v ) AU [REYER
BIRFPREE 25(2),(2014), 124-132] BN &, S ENEA

RV - 70t 2E5H

(Zax]

@® Dissolution of mechanically milled chitin in high
temperature water. [Carbohydrate Polymers, 106,
(2014), 172-178] T.M. Aida, K. Oshima, C. Abe, R. Maruta,
M. Iguchi, M. Watanabe, R.L. Smith Jr

@ Measurement of high-pressure densities and atmospheric
viscosities of ionic liquids: 1-hexyl-3-methylimidazolium Bis
(trifluoromethylsulfonyl)imide and
1-Hexyl-3-methylimidazolium chloride. [Journal of Chemical
and Engineering Data, 59, (2014), 709-717] M. Iguchi, Y. Hiraga,
Y. Sato, .M. Aida, M. Watanabe, R.L. Smith Jr

® Multiple adsorption resistance model for constituent
molecular effects in hydrogen clathration kinetics in
clathrate hydrate particles. [Chemical Engineering
Science, 108, (2014), 270-282] H. Komatsu, M. Ota, Y.
Sato, M. Watanabe, R.L. Smith

® Continuous supercritical hydrothermal synthesis of
dispersible zero-valent copper nanoparticles for ink
applications in printed electronics. [Journal of
Supercritical Fluids, 86, (2014), 33-40] S. Kubota, T.
Morioka, M. Takesue, H. Hayashi, M. Watanabe, R.L.
Smith Jr

® Ultrasound-enhanced conversion of biomass to
biofuels. [Progress in Energy and Combustion Science,
41,(2014), 56-93]). Luo, Z. Fang, R.L. Smith Jr

® Removal of hydrophilic ionic liquids from aqueous
solutions by adsorption onto high surface area
oxygenated carbonaceous material. [Chemical
EngineeringJournal, 256, (2014), 407-414] X. Qi, L. Li, Y.
Wang, N. Liu, R.L. Smith

® One-step preparation of carbonaceous solid acid
catalysts by hydrothermal carbonization of glucose for
cellulose hydrolysis. [Catalysis Communications, 57,
(2014), 50-54] X. Qi, Y. Lian, L. Yan, R.L. Smith Jr

® Reduction of gelatinization temperatures of starch
blend suspensions with supercritical CO2 treatment.
[Journal of Supercritical Fluids, 95, (2014), 499-505]
[.S.M. Zaidul, T. Noda, K.M. Sharif, A.A. Karim, R.L. Smith

[(EZE]

@ Introduction to Supercritical Fluids. [Elsevier Series on
Supercritical Fluid Science and Technology, Volume 4,
Elsevier, Amsterdam, (2013)] Richard Smith, Hiroshi
Inomata, Cor Peters

(#0535 - B i)

® Production of Biofuels and Chemicals with lonic
Liguids. [Springer book series on Biofuels and
Biorefineries, Springer, Dordrecht, (2014)] Zhen Fang,
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Richard L. Smith, Jr. Xinhua Qi, Eds.

@ Production of Biofuels and Chemicals with Ultrasound.
[Springer book series on Biofuels and Biorefineries,
Springer, Dordrecht, (2014)] Zhen Fang, Richard L.
Smith, Jr. Xinhua Qi, Eds.

@ Production of Biofuels and Chemicals with Microwave.
[Springer book series on Biofuels and Biorefineries,
Springer, Dordrecht, (2014)] Zhen Fang, Richard L.
Smith, Jr. Xinhua Qi, Eds.

BEMETOERESEF

(GRx]

@® Microwave Energy Application for Materials'
Processing and Environmental Technology. [Advances
in Science and Technology, 88, (2014), 21-30]
N.Yoshikawa

@® Exchange of Cslonin Clay Minerals by Microwave
Application. [Processing and Properties of Advanced
Ceramics and Composites VI: Ceramics Transactions,
249, (2014), 347-355] N.Yoshikawa, T.Sumi,
S.Mikoshiba and S.Taniguchi

@ Application of Microwave Heating for Reduction of
Tricalcium Phosphate with Carbon. [Processing and
Properties of Advanced Ceramics and Composites VI :
Ceramic Transactions, 249, (2014), 339-345] M.Sunako,
N.Yoshikawa, S.Taniguchi and K. Kawahira

@ Porous Glass Composite as Diesel Particulate Filter and
the Microwave Regeneration. [Advanced Materials
Research, 936, (2014), 2050-2053] C.C. Lee, N.
Yoshikawa and S. Taniguchi

@ Penetration Depth of Microwave into the Mixture of
Goethite with Graphite Estimated by Permittivity and
Conductivity. [Metallurgical and Materials Transactions
B, 45(1), (2014), 212-220] K.Kawahira, Y. Saito, N.
Yoshikawa, H.Todoroki, S.Taniguchi

(EZE]

@ RADVAVORMBEHBICEITZME —nHOERESE
FHREEOFRE-[7/ MY — TR 84(12),
(2014),943-944]1 FHIF

@ B VAUORIXILF—ELRARMEIRNII/ORE
WMEOHEFRICET2YIE/RHEOER)BIE MELDHRE
ER(E R ERER IR F2E@ER 7Oty > VIR
SEIROY A DKM BOERF-TRILF—EENH) X5,
27y e DBART BN 2B10Z (B Z 0 th)S AR
(REIIBADERE [EERMT—EXt>9— ,(2014)] SF
(REAKR), 16120 ME, HRE

® HRY/ORTOLy S JOERE [107 11, (2014)] E)1IF

0881 Coexistence Activity Report 2014

EEERNA7OERESHF

(Zax]

@ ZHGKERVENIFYRORERCT O RO [#%
70t R, 27,(2014), 774-) vNIRLE, N EX— BFEXRIE

@ ZTHADEKEFENBHEIL RO REIYEDRETES C K
FoRE [(MRE7O0tR, 27,(2014), 742-) EE#MAES, W £
X— BERIE

@ NAATRF v —hDBHMD(CLDRMAEILDOERET
g (M ET70Otw R, 27 (2014), 681- ) RS E#E, X
—, BIERE

@ SHFERNCH BB ORTIMERECRIEFTHIL
SOLTIZANORE [MRETOtXR,27,(2014), 23]
N EX— HFERE BRERIE

@ RAAEIDRR SARMES(CRIFTHRIEOIEROEE (M
BE&T7O0LR,27,(2014), 278 | KA &ia N EX— BEF
KiE

@ MBSO ARTERERS (CLBERETRERE. (M8
E701 R, 27,(2014), 277 ) BSE#,  LEX— SfxE

@ HrREMOBEMEBERISESE MEETOLR 27
(2014), 232-] BREFHItD, N L X— BERIB

@ EiEEARLRE M RBEM OB RIGCEZ ZEER
R [#k&#H, 100(2), (2014), 160-169] EEEF I, M EX— B
FaRIE

® New Method of Iron Based Foam Material by Slag
Foaming of Molten Oxide and Its Reduction Process.
[Procedia Materials Science, 4C, (2014), 30-35] Taichi
Murakami, Takuma Akagi, and Eiki Kasai

(fe 5t AR aR]
O BERFEIFBEDOREI —MOEFEBIME— [BREH,
100, (2014), 227-245] %= £33, HEARIE, ¥ L K—, HEH%

BRI RIRG TSR
RS FLEST

(Gax]

@ Regioselective synthesis of 1,2- and 1,3-diaminothiacalix
[4]arenes via nucleophilic aromatic substitution and their
X-ray structures. [RSC Advances, 4(19), (2014), 9608-9616]
Hiroshi Katagiri, Shinya Tanaka, Kazuya Ohkubo, Yuki
Akahira, Naoya Morohashi, Nobukiho Iki, Tetsutaro Hattori,
Sotaro Miyano

(#85% - A#aR]

O 3/ 2TV ReFEAULIRELSRIBHRORIR. [EF1E
RBEZIFRMARBRE, 114(347), (2014), 17-20) BN B
5, AEHF EHC, SIREE

Z4 7Y 10IVEHEiFE 5 F

Ep)|

O FREHEHENSBONZHIAVTvIOBESMERE. [
&£, 100(6), (2014)] LR Em, I NE—, P EFH—, B
TEA, BRE—

@ GEEFBERROBMRYZ VTV —FT AV IDIAXNR T 1y
NEEAT. [BX &8, 100(6), (2014)MNE—K RXGH &
AL, KEFEE, RESH— RIRED

@ EFHERRUMAI SV TBERLCH IZHBEETHRS
EetEm). (k& 88, 100(6), (2014)] MMNE—K, REXEH, K
FE, TAREA =KEE 153 — RIkEH

® O/ TSAF I aBUIEHOERBEE. [$k& i,
100(6), (2014)] hE3H—, EEHREN, WMNAE—R, RIRHEHE

® Analysis of Phosphorus Dependency in Asia.
[SOCIOTECHNICA, 11, (2014), 119-126] Elizabeth
WEBECK, Kazuyo MATSUBAE, Kenichi NAKAJIMA,
Keisuke NANSAI, Tetsuya NAGASAKA

® Unintentional Flow of Alloying Elements in Steel during
Recycling of End-of-Life Vehicles. [Journal of Industrial
Ecology, 18(2), (2014), 242-253] H.Ohno, K.Matsubae, K.
Nakajima, S.Nakamura, and T.Nagasaka

® Phosphorus requirements for the changing diets of
China, India and Japan. [Environmental Economics
and Policy Studies, (2014)] Elizabeth WEBECK, Kazuyo
MATSUBAE, Tetsuya NAGASAKA

@ MaTrace: Tracing the fate of materials over time and
across products in open-loop recycling.
[Environmental Science & Technology, 48(13), (2014),
7207-7214] Nakamura, Shinichiro; Kondo, Yasushi;
Kagawa, Shigemi; Matsubae, Kazuyo; Nakajima,
Kenichi; Nagaska, Tetsuya

® Thermodynamic Analysis for the Refining Ability of Salt
Flux for Aluminum Recycling. [Materials, 7(8), (2014),
5543-5553] Takehito Hiraki, Takahiro Miki, Kenichi
Nakajima, Kazuyo Matsubae, Shinichiro Nakamura, and
Tetsuya Nagasaka

® Forecasting Replacement Demand of Durable Goods
and the Induced Secondary Material Flows: A Case
Study of Automobiles. [Journal of Industrial Ecology, 15,

(2014)] Shigemei Kagawa, Shinichiro Nakamura,
Yasushi Kondo, Kazuyo Matsubae, and Tetsuya Nagasaka

(K85 - 5]
@ MRS hoD) ERBINOAEEN. (RERT, 43(2),
(2014), 79-85] IaN\E—, AFAt, LLKZER, IR

BRIEMRRERE D H

(GRx]
® Electrochemical Properties for UHV-prepared Pt/M

Well-defined Single Crystal Surfaces. [ECS Transactions,
63(3), (2014), 63-74] N. Todoroki, Y. lijima, Y. Takahashi,
T.Kondo, Y. Asakimori, Y. Bando, and T. Wadayama

@ Microscopic surface structures and ORR activities for
vacuum-deposited Pt/Ni/Pt(111) and Pt/Ni/Pt(110)
sandwich structures. [Journal of Electroanalytical
Chemistry, 724, (2014), 15-20] N. Todoroki, T. Dasai, Y.
Asakimori, T. Wadayama

(EE]
@ LFEE ISALZE E 7R [AE (2014)] FMALEE

BRIRESMHBIRRIF5 E

(Gax]

@ Structural and Electrochemical Characterization of
Ethylenediaminated Single- Walled Carbon
Nanotubes Prepared from Fluorinated SWCNTs. [The
Journal of Physical Chemistry C, 118, (2014),
14948-14956] Kohei Bushimata, Shin-ichi Ogino,
Kazutaka Hirano, Tatsuhiro Yabune, Kenta Sato, Takashi
Itoh, Kenichi Motomiya, Koji Yokoyama, Daiki Mabuchi,
Hikaru Nishizaka, Go Yamamoto, Toshiyuki Hashida,
Kazuyuki Tohji, Yoshinori Sato

@® Structure—property relationships in
thermally-annealed multi-walled carbon nanotubes.
[Carbon, 66, (2014), 219-226] Go Yamamoto, Keiichi
Shirasu, Yo Nozaka, Yoshinori Sato, Toshiyuki Takagi,
Toshiyuki Hashida

(#8557 - A#aR]

@ EHEICLZTy NHEBRNICET2BESHEREENHS
Bh—R>F/Fa—T70EEREN [NEWDIAMOND, 30,
(2014),29-33] £k 2= fm, 1511 FER

BRI — BRBIRZIETRRE)—
Y—BHHLR

(GAx]

@® Leadership Training in Academic and Business
Environments. [Innovation management, 9, (2014),
32-48] M. Norton, K. Higuchi, Y-Y. Li, Y. Tanaka

@ Planar light source using a phosphor screen with
single-walled carbon nanotubes. [Review of Scientific
Instruments, (2014)] Sharon Marie Garrido, Norihiro
Shimoi, Daisuke Abe, Yasumitsu Tanaka, Kazuyuki Tohji

@® A method for quantitatively analyzing the angle of
direction for arbitral c-axis alignment with retardation
measurements. [Optics and Laser Technology, 65,

(2014), 189-] Norihiro Shimoi, Yasumitsu Tanaka
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@ Effect of the Great East)apan Earthquake and Tsunami
on Sewage Facilities and Subsequent Recovery
Measures. [Journal of Water Sustainability, 4(1), (2014),
27-40] Wei-Kang Qi, Takayuki Sunaba, Michael
Norton, Yu-You Li

@® An anoxic/oxic submerged constructed wetlands
process for wastewater treatment: Modeling,
simulation and evaluation. [Ecological Engineering, 67,
(2014),206-215] Wei-Kang Qi, Yi-Ling Guo, Lin-Meng
Su, Michael Norton, Yu Qin, Yu-You Li

(K0ER - R ER)

@ EFRIXIF— - BFRRBRZIETZIRE)—F-—EMRN
RBREV-FV-—TOIVILEBRFETRE, (2014),
29-32] HAZFH, =% &, M. Norton, HEEM =, AN =18,
S8R

@ REFAMBEEERMN —BYLRENSE (T HEMIGE
BRGNS — [TL2MNOZIREEERE, 17,(2014),
36-39] HFSRE, FAREN

@® Environmentally Friendly Packaging Technology
--Thermal Management--. [16(1), (2014)] A3 1th

FREERMERAIRIVF-HARFARTOS I+

(Ga]

@® An in Situ Raman Spectroscopic Study of
Benzothiophene and Its Desulfurization under Alkaline
Hydrothermal Conditions [Ind. Eng. Chem. Res., 54 (4),
(2015), 1397-1406] Zhibao Huo , Fangming Jin,
Guodong Yao, Heiji Enomoto, and Atsushi Kishita

Fr B S EE

BRIBYE S E 22 B
BN EEY S H
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@ Plannar light source using a phosphor screen with
single-walled carbon nanotubes as field emitters.
[Review of Scientific Instruments, 85, (2014),
104704] Sharon Bahena- Garrido, Norihiro Shimoi,
Daisuke Abe, Toshimasa Hojo, Yasumitsu Tanaka,
Kazuyuki Tohji

@ Properties of flat plane-emission panel with diode
structure employing highly crystallized SWNTs as a
field emitter. [the LS14 Conference Proceedings,
(2014)] N. Shimoi, D. Abe, T. Hojo, S.M. Garrido, Y.

Tanaka, K. Tohji
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® Immobilization of B, F, Cr, and As in alkaline coal fly
ash through an aging process with water.
[Environmental Monitoring and Assessment, 186
(10), (2014), 6757-6770] Yasumasa Ogawa, Kento
Sakakibara, Li Wang, Koichi Suto and Chihiro Inoue

@ Effects of the chemical compositions od Salar de
Uyuni and Atacama brines on lithium concentration
during evaporation. [Resource Geology, 64(2),
(2014), 91-101] Yasumasa Ogawa, Hiroshi
Koibuchi, Koichi Suto, Chihiro Inoue

REMEFERER SRR R

(Gmx]

® Loss of Fine Airborne Particles Flowing through the
Tubes Made of Different Materials. [ECS
Transactions, 59(1), (2014), 449-453] Yuyu Liu, H
Kamiya, Azuma Ohuchi, Y Y Li

@ Nitrogen and Sulfur Co-doped Mesoporous Carbon
Materials as Highly Efficient Electrocatalysts for
Oxygen Reduction Reaction. [Electrochimica Acta,
145, (2014), 259-269] Jingjing Shi, Xuejun Zhou,
Pan Xu, Jinli Qiao, Zhongwei Chen, Yuyu Liu

® Nitrogen and Chlorine Dual-doped Mesoporous
Carbon as Efficient Nonprecious Electrocatalyst for
Oxygen Reduction Reaction Both in Alkaline and
Acidic Electrolytes. [Chemistry Letters, 43, (2014),
1484-1486] Jingjing Shi, Mengyang Fan, Jinli Qiao,
and Yuyu Liu

® A review of catalysts for the electroreduction of
carbon dioxide to produce low-carbon fuels.
[Chemical Society Reviews, 43(2), (2014), 631-675]
Jinli Qiao, Yuyu Liu, Feng Hong and Jiujun Zhang

® Catalytic degradation of poly(ethylene
terephthalate) for benzene-rich oil recovery using
metal hydroxides.[Chemistry Letters, 43(5), (2014),
637-639] S. Kumagai, G. Grause, T. Kameda, T.
Yoshioka

® Removal of lead from cathode ray tube funnel glass
by chloride volatilization. [International Journal of
Environmental Science and Technology, 11(4),
(2014), 959-966] G. Grause, N. Yamamoto, T.
Kameda, T. Yoshioka

® Nucleophilic substitution of poly(vinyl chloride)
with iminoacetic acid and n-dodecanethiol.
[Journal of Material Cycles and Waste Management,
16(3), (2014), 519-524]G. Grause, T. Hosoya, K.

Hashimoto, T. Kameda, T. Yoshioka

@® Simultaneous recovery of benzene-rich oil and
metals by steam pyrolysis of metal-poly(ethylene
terephthalate) composite waste.[ Environmental
Science and Technology, 48(6), (2014) 3430-3437]S.
Kumagai, G. Grause, T. Kameda, T. Yoshioka

@® Recovery of benzene-rich oil from the degradation
of metal- and metal oxide-containing poly(ethylene
terephthalate) composites.[Journal of Material
Cycles and Waste Management, 16(2), (2014),
282-290]S. Kumagai, G. Grause, T. Kameda, T.
Yoshioka

@ Steam hydrolysis of poly(bisphenol a carbonate) in
a fluidized bed reactor.[Industrial and Engineering
Chemistry Research, 53(11), (2014) 4215-4223]G.
Grause, R. Karrbrant, T. Kameda, T. Yoshioka

@® Lead removal from cathode ray tube glass by the
action of calcium hydroxide and poly(vinyl
chloride). [Thermochimica Acta, 596, (2014)
49-55]G. Grause, K. Takahashi, T. Kameda, T.
Yoshioka

(EE]

@® Graphene: Energy Storage and Conversion
Applications. [CRC Press, (2014)] Xuejun Zhou, Jinli
Qiao, and Yuyu Liu
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@ The seasonal variation of the COz2 flux over Tropical Asia
estimated from GOSAT, CONTRAIL, and IASI. [Geophys. Res.
Lett., 41, (2014), 1809-1815] Basu, S., M. Krol, A. Butz, C.
Clerbaux, Y. Sawa, T. Machida, H. Matsueda, C. Frankenberg,
O.P.Hasekamp,and|. Aben

@® Ozone monitoring in Salekhard and Tomsk, western
Siberia. [International J. of Remote Sensing, 35, (2014),

5598-5608] Dorokhov, V., N. Tsvetkova, V. Yushkov, H.
Nakajima, G. A. Ivlev

SI’N overview paper: ozone profile measurements:
techniques, uncertainties and availability. [ Atmos.
Meas. Tech., 7, (2014),1395-1427] Hassler, B., I.
Petropavlovskikh, J. Staehelin, T. August, P. K. Bhartia, C.
Clerbaux, D. Degenstein, M. De Maziere, B. M. Dinelli, A.
Dudhia, G. Dufour, S. M. Frith, L. Froidevaux, S.
Godin-Beekmann, J. Granville, N. R. P. Harris, K. Hoppel,
D. Hubert, Y. Kasai, M. J. Kurylo, E. Kyrola, ). =C. Lambert,
P. F. Levelt, C. T. McElroy, R. D. McPeters, R. Munro, H.
Nakajima, A. Parrish, P. Raspollini, E. E. Remsberg, K. H.
Rosenlof, A. Rozanoy, T. Sano, Y. Sasano, M. Shiotani, H.
G. ). Smit, G. Stiller, J. Tamminen, D. W. Tarasick, J. Urban,
R.J.van der A, ). P. Veefkind, C. Vigoroux, T. von
Clarmann, C. von Savigny, K. A. Walker, M. Weber, J. Wild,
and ). Zawodny

Validation of XCH4 derived from SWIR spectra of GOSAT
TANSO-FTS with aircraft measurement data. [Atmos.
Meas. Tech., 7,(2014), 2987-3005] Inoue, M., Morino, .,
Uchino, O., Miyamoto, Y., Saeki, T., Yoshida, Y., Yokota, T,
Sweeney, C., Tans, P. P, Biraud, S. C., Machida, T.,
Pittman, ). V., Kort, E. A., Tanaka, T., Kawakami, S., Sawa,
Y., Tsuboi, K., and Matsueda, H.

Carbon balance of China constrained by CONTRAIL
aircraft CO2 measurements. [Atmos. Chem. Phys., 14,
(2014), 10133-10144] Jiang, F, Wang, H. M., Chen, J. M.,
Machida, T., Zhou, L. X., Ju, W. M., Matsueda, H., and
Sawa, Y.

Recent Northern Hemisphere stratospheric HCl
increase due to atmospheric circulation changes.
[Nature, 515, (2014), 104-107] Mahieu, E., M. P.
Chipperfield, ). Notholt, T. Reddmann, J. Anderson, P. F.
Bernath, T. Blumenstock, M. T. Coffey, S. Dhomse, W. Feng, B.
Franco, L. Froidevaux, D. W. T. Griffith, ). Hannigan, F. Hase, R.
Hossaini, N. B. Jones, I. Morino, I. Murata, H. Nakajima, M.
Palm, C. Paton-Walsh, J. M. Russell Ill, M. Schneider, C.
Servais, D. Smale, and K. A. Walker

Seasonal variations of CO2z, CH4, N20O and CO in the
mid-troposphere over the western North Pacific
observed using a C-130H cargo aircraft. [J. Meteorol.
Soc. Japan, 92(1), (2014), 50-70] Niwa, Y., K. Tsuboi, H.
Matsueda, Y. Sawa, T. Machida, M. Nakamura, T.
Kawasato, K. Saito, S. Takatsuji, K. Tsuji, H. Nishi, K.
Dehara, Y. Baba, D. Kuboike, S. Iwatsubo, H. Ohmori,
and Y. Hanamiya

Global and regional emissions estimates for N20.
[Atmos. Chem. Phys., 14, (2014), 4617-4641] Saikawa, E.,
Prinn, R. G., Dlugokencky, E., Ishijima, K., Dutton, G. S,
Hall, B. D., Langenfelds, R., Tohjima, Y., Machida, T,,
Manizza, M., Rigby, M., O'Doherty, S., Patra, P. K., Harth,
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C. M., Weiss, R. F,, Krummel, P. B., van der Schoot, M,
Fraser, P. B., Steele, L. P, Aoki, S., Nakazawa, T., and
Elkins, ). W.

@® Temporal changes in the emissions of CHs and CO from
China estimated from CH4 / CO2 and CO / CO:
correlations observed at Hateruma Island. [Atmos.
Chem. Phys., 14, (2014), 1663-1677] Tohjima, Y., Kubo,
M., Minejima, C., Mukai, H., Tanimoto, H., Ganshin, A.,
Maksyutoy, S., Katsumata, K., Machida, T., and Kita, K.

@ Estimating Asian terrestrial carbon fluxes from
CONTRAIL aircraft and surface CO2z observations for the
period 2006-2010. [Atmos. Chem. Phys., 14, (2014),
5807-5824] Zhang, H. F., Chen, B. Z., Machida, T.,
Matsueda, H., Sawa, Y., Fukuyama, Y., Langenfelds, R.,
van der Schoot, M., Xu, G,, Yan, J. W., Cheng, M. L., Zhou, L.
X., Tans, P. P, and Peters, W.

@ CYIVDEMICHERHIBRRNICHOIRBEADEEECET
DETEFM [E93,88,(2014), 349-357] BENLER, v 8%
&, THTETF

EE]

® “tkFE. MIKEREDFRIRTITBUEABILRIFHR
PRIRIRIBA R > 9 — 1R3E) AE LR, (2014), 55-61] BTH
k]
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@ Seismostatistical interpretation of microseismicity from
geothermal reservoirs. [Proc. GRE2014, (2014), CDROM]
H. Asanuma, M. Adachi, K. Saeki, K. Aoyama, H. Ozeki, V.
Mukuhira

@ Seismostatistical characterization of earthquakes from
geothermal reservoirs. [Proc. Stanford Thirty-Ninth
Workshop on Geothermal Reservoir Engineering,
Stanford University, (2014), CDROM] H. Asanuma, T. Eto,
M. Adachi, K. Saeki, K. Aoyama, H. Ozeki

@ Japan beyond-brittle project: a challenge to produce
energy from EGS reservoirs beyond brittle ductile
transition. [Proc.GRE2014, (2014), CDROM] H. Asanuma,
N. Tsuchiya, H. Ito, H. Muraoka

@ Study on detailed mechanism of induced seismicity
with large magnitude at EGS project in Basel,
Switzerland. [Proc.RE2014, (2014)] Y. Mukuhira, H.
Asanuma, M. Haring

@ Concept of overall system design for both universal use
of geothermal energy and increase of social
acceptability in Japan. [Proc.GRE2014, (2014), CDROM]
N.Soma, H. Asanuma, Y. Oikawa

@ Estimation of the Cumulative Fault Area Under Critical
State Based on Microseismic Dataset at Hydraulic
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Stimulation for Seismic Risk Assessment. [Proc. AGU
2014 Fall Mtg. (2014)] Y. Mukuhira, H. Asanuma, M.
Haring, T. Ito,

@® Methyloceanibacter caenitepidi gen.nov., sp. nov., a
novel facultatively methylotrophic bacterium isolated
from marine sediments near the hydrothermal vent
area. [Int) Syst Evol Microbiol, 64, (2014), 462-468]
Takeuchi, M., Katayama, T., Yamagishi, T., Hanada, S,
Tamaki, H., Kamagata, Y., Oshima, K., Hattori, M.,
Marumo, K., Nedachi, M., Maeda, H., Suwa, Y., and
Sakata, S.

@® Methylocaldum marinum sp. nov., athermotolerant,
methane-oxidizing bacterium isolated from marine
sediments, and emended description of the genus
Methylocaldum. [Int. . Syst. Evol. Microbiol., 64, (2014),
3240-3246] TAKEUCHI, M., KAMAGATA, Y., OSHIMA, K.,
HANADA, S., TAMAKI, H., MARUMO, K., MAEDA, H.,
NEDACHI, M., HATTORI, M., IWASAKI, W. and SAKATA, S.

INMAIIAREKIAY NEREF

(GAx]

@ Label-free ImpedimetricImmunoassay for Trace Levels
of Polychlorinated Biphenyls in Insulating Oil.
[Analytical Chemistry, 86, (2014), 2989-2996] Y. Date, A.
Aota, K. Sasaki, Y. Namiki, N. Matsumoto, Y. Watanabe,
N. Ohmura and T. Matsue.

(EE]

@ EEMARANAFTIRACLBNAAHIAKEDFHKERSTDET
i [EAHRRMAZFAHATRS, V13012, (2014)] B =, F&
B{CEZ, thARBx
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Promotion of Carbothermic Reduction Reaction of
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F'Assessment of climate change impact on regional
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