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Prefatory note

First, on behalf of the Graduate School of Environmental Studies at
Tohoku University, I would like to express our deepest gratitude for your
continued understanding and support toward our research and education.
We are very pleased to deliver you the 13th edition of our activity report,
which covers our accomplishments in the previous year.

It is immediately apparent that, since April 2015, we have restructured
ourselves from a single-department system with the “Department of
Environmental Science” to the “Department of Environmental Studies
for Advanced Society” and the “Department of Frontier Sciences for
Advanced Environment.” Thirteen years have passed since the foundation
of the school, during which time the social situation has changed and
environmental issues have become more diversified, making it inevitable
for us to constantly revise how our research and education should be and
define the ideal personality we seek among our students. Furthermore, at
the site of research and education, we have discovered that our students
are remarkably conscious of environmental and social issues, and also
have a strong sense of necessity for social change. This tendency is only
increasing.

In view of such circumstances, we have decided to develop a two-
department system in order to realize our new goal that features two
pillars in our research and education. The first pillar is strengthening our
conventional one. That is, nurturing human resources that have bird’s
eye, global perspective on environmental issues and being capable of
implementing countermeasures with frontier environmental technologies
(global “T-Type” human resources). The second new pillar is to nurture

human resources that are capable of creating solutions based on
humanity-science interdisciplinary environmental thought and of freely
assuming directorial roles in a variety of positions and contexts (global
“Convex-Type” human resources).

If I am to describe the ideal personality we desire among our graduates,
it is “a generalist who leads organizations and society with a wealth of
knowledge and an exceptional administrative ability” for the Department
of Environmental Studies for Advanced Society, and “a specialist who
leads the world in the research of frontier environmental science” for the
Department of Frontier Sciences for Advanced Environment.

I cannot help but feel a strong sense of duty when thinking about
nurturing human resources equipped with specialist knowledge that is
closely connected to the environment—something they acquired here—
with the foundation of deep insight regarding the environment,
civilization, thoughts and philosophy in the humanity-science
interdisciplinary fashion. It would be our utmost pleasure for our
graduates, including our many international students, to be active in a
variety of ways without borders or domestic/international boundaries.

In any case, we are committed to responding to social demands for the
leaders who can address present and future environmental issues that are
only becoming more serious and complex. We will greatly appreciate
your further, continued help and encouragement for our research and
education.
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KFEXERIDERICHITIZDAVTIY TV REE Intelligence activities for waste management concerning disaster recovery




EFHERE S SEEE  Resources Strategies
WEIERIEEHE - 91349 EF Geo-environmental Measurement and Analysis
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Measurement, observation and equipments development for
understanding of various geosphere information

Big FE X

Assistant Professor
Nobuo Hirano

The objectives of this laboratory, we are focusing on measurement and observation for understanding to various geosphere information, and
we develop the apparatus for that purpose. Our main targets are water-rock interaction, destruction of rocks under the hydrothermal condition
at earth interior, Scale precipitation from hot spring water, Natural and artificial thermo luminescence (NTL, ATL) of quartz and/or feldspar.

These are for geothermal developments mainly, and we'll use these research results for social purpose.

FRMERT—Y

- WRUREIRE TICR T2 EARBRRKROERMRTEZDRHD
EREBEDRH

CRREBEDLOHDRRRAT—IVRERM (XAZALTRT—I>Y)
DFIFTIE CRRKBIURT —ILAFE ZT —ILEETOEADKRE)

- SEEFESE (TL) Z AW B IKERER T D78 D EERAIIRET
BLORGAANERBORE

TIEHEZEICHS SR OBIRER

INFETOMRT, 5A%EZ 400°CH5S 500° CRDBERFIRAEXK
FICEREL. RIBEZHIBS & RENRIAD TR & T2 RICHS
BEETICLST EAICESLRERZECSEZIENTRTH RS
EEWELTE (Fig.l)e CORRBMRFMICHITIEASHALE
RE DR, tERFKDDHDHcBRERFEERMADITAH AR
TE BXATRE. KNUHEETORKEIERZEDBRIRRKRTHDH
BEEH D, INSOARZRFZcH. TEMRELHBTEAICNR
FR—ILEERUICEBRR 2RV, ZOR7R—ILA%Z &S 600°C.
60MPa DEvKICTETc S NIREN SRIRET DRBKEZ KRG - &
L. TNICHSERREDREBZHERRELLDZDSHEREE
ERAUTRET2ERRBRZH IR >TWS (Fig.2).

Fig.3 A: Descaling of hot-spring well.
B: Deposited scale of pipe wall during 2 weeks.

ANZANTRT—=V VT ERRRAT—I

HEHARBXUUE, BEFREIR/ILF—EUTCOMBERIRES
NTVWBHN ZOEARRMIFEELR>TVWSIEHHDWEDIH
BFEZOWDIEEIBSIHEEGRETH S, ZO—D2DFRELT,
BEORRHA. HIVWEEBERRFBEAALIIEERENERSIND
2H3M INSDERIKDVWTEANICIRREAFKELRKRT
HD. BRETOERFERERBZHKIT —ILALEOHEEN S [k
SNV, BEOMFKBTEIAT—ILIHIRELUTEANMROE
WRT —LIHAEREAGEDONENESNZH. BEDRRZH

Fig.1 Broken granite samples by A: decompression (rapid cooling)
B: natural cooling from 500, 570 and 600°C

BI25RICIIRBERDERKERARBLECRYZHHAFEED
EOBMWREBIBZIRWN, ZDcH—FEHBECEITRRHZ1ED,
FEERRT—I (Fig.3.4) ZEMIICERET Z2HENHD. D
DARXMWNRBRBHEBTIIEBELG>TB, I T IO ZHflc
BIBZBANZANT ATV T HESLVCEEZRFTENIR.
ERZEFRAUCHEBDLHREITTRBRBEDRREVTOERIR
NEIRICE BN ERETH 20

LY DEFEN Z VB IR IRERE

EOEERT Y SFICEERS LU RA TR (Thermo
luminescence. TL) &MENBREMNEEENS (Fig.5). chl
ENICEZSNIcBARSHRERRE T2 I RILE—HN AN
AINndZEICEDBREIN, IRILF—EBEIRNBRELLTH
BINDBERTH D, COIRIF—EEEREABRGHROEMRE
EERICHBIT B, BEAEBERVWCERAERLELTEAINT
Efc, T, MACKIDERBRULCIRILF—HIBEHRINDIENST
F. —EMBSNIEIMIHEALBLBDZIENSZEZBKRLTWS,
It ARRICEREULIERICOWT, ERIEICH > iy
(FHBBRIBICRD LI LD B BB INDR A EN D HRIAGD, &
hzflAIniE. RRECYERBENOMRBELRE TEONE
AREHSFEELETHIEE. HAEREEMDI V) —=V I H A
BETHH. Ffe. REHGEORBD SIFREARDHEIEDIER
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Fig.4 Scale photographs by polarization microscope at
Obama-onsen (A: Horizontal cross-section, B: Vertical TL wavelength.

cross-section). Fibrous crystals are observed.

100 150 200 250 300 350
Temperature [*C]

Fig.5 TL intensity distribution by temperature and

NEEND, AT ZOAEEMOYIEBREICHNTIHEICHEIC
STIRZAZDIENS, HAFROIAXNMIBICORITZIENTET
HBDEEZTWD, ZDcHDFERETE (Natural TL. Artificial
TL) PRIEZEERBO®KRET. BLUCRSAERAOAMKE TL ST
BREDERERIBR>TWVWS (Fig.6).

eIl
BALYRES 2015 F42
(9/25-27, BRK%)

BAMERZERTR 27 FR2IGEES
(10/21-23. RIFERIAVYRYY3VEYF—)

BRIBIMARTOI I hELUERALES H

FIRHEERARR IR I RILF¥— - TOV T4 7 ORZ L5l ( LEEHT )

NEDO : B St ith S RIR D fc b DE IR+ L IF RO R K (L EEFS)

NEDO : /\A FYU—HBREBRENREUVIANZ AT RT— UV T ED
seha% (FEFMHR)

NEDO: BIHADT 57 v NI RILF—RIBSEEHRE ( LEEF )

il

ATV X VINARRBE " EADFZDZWTHD” 7TH

Fig.6 A: Making of artificial TL samples by gamma
ray exposure (Cobalt60). B: Cherenkov light of
Cobalt60 radiation source at JAEA Tasasaki.
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Development of High-Functional Composites for Constructing
a Future Foundation to Create a Next Generation Life Style

BisESMEEIREIS 4 EF Nanocomposite Science and Interfacial Materials Design

RERBES A TRXTALILDRIRZEES

EHIR (k=R
Associate Professor
Yoshinori Sato

In the past, many composites consisted of nanomaterials that possess excellent features in their own, have produced in basic researches.

However, it is hard to design and produce composites of which the properties of nanomaterials are reflected to those. Because each

nanomaterial in the composite assembles at random not to enhance the features of the nanomaterials. In this laboratory, the purpose of

researches is to study and develop high-functional composites in an effort to expand the properties of nanomaterials to those of bulky

composites.

BRDF/YPERNSVWEBHSE BNFEZER>TWS, UL,
F/VEOFEEED UBBAEMBIDRKRE - . SV LAICERE
ENIBRDT/PEDORFENTEHEND o). BHTHLL RS,
ZIT F/YPEOFEERARICENNUH/EERERICED
W RBEEEEMHDIDETH S, AARETIE. HRBZES
BICHBIIRETHD T/ PEOFEE/NILIETIIE®BIETD
DEEMBRFEMBRER LT ZOEEREICK T 2R, 28K
LTW3, IAREXITIBIcHiD. MEMTHIREST/ MR-/
RIFM B OBREEPESRE. HDIVIEERDERBERIATLY
ANZZX LD SEZIEEREEZFAL, "BREEREZRE >BRAM
BORFEZIT> T\,

2015 FOMEREEH LTEE)

2015 £ 4 BIEL 1 FEDEBFRF R Ay ZE 3 FLEDERE
—< . HEBKADFRICHEZRBES N, 2H 4 FEOERH
WRS A B/AREL oy BE T FEDAREA Ay FLRELS A
B2 FE0MOBEEA. BILRACA. BELFEICAZED, F
£104. HE1ZOMREGH ERDH U, 2015 FHEITHRE
Ba. A—TrFvYIZ (Figl). MARBEDAINY MNHRES
FETEBNICSMUEX U, 2EETE. EIcLpmBs GB1E).
FRADOSIMEBBIICITVWE L, IERETIE. FMNKE kHiE
BRIGHRR A AXT A DILRERFROBEREAMREE H—IRV T
JFa—TDEGHRICEIBHEMEZTVE L, ffee A—R
VF/Fa—TDTYREICEALTIE. RTITIT7 7Rt EHR
MEZETVELUIc, 2015 FRFPE - ARICEVWTEONDEZRE

LEULfco B/M<AD TP 26 F£E RILKFTFARREMAILE - il
ZEIZH IXLF—REI-ZX3IER BRE). ANCANTES
&R - FMFRRIZEH BFOR RRY—EHE (Fig.2), &8
42 BERFMHZERF S IRXY—H(Fig.3) 1 EIL< ADTEE 8 BIEIR:
RMEREILXRE HEF O RAY—EIRE (Fig.2)s & "8$42[E
REMHZRFR RXY—H (Fig.3)) ZRHEUKULT,

R, FEHEEBH—RVF/Fa1—TD
ERBMHEEFROMRE

BEH—R>F/Fa1—7 (single-walled carbon nanotube:
SWCNT) 1 RTHEICKEIIHELEFREEEZRFSE.
JFa1—T DRI TS 6 BIROEE (h15UT1—) ILL>T &
BHEHDZWEHEEBEREZRYT, SWCNT ODERIEHF/ A—KLTH
D, ZOEIFITIEERDPEMEINZ & LR SBZICEFERE
T3, AR TIE. EERELEZELUCSBEHES SOEEERED
SWCNT ZHEL. ZRZhOBRBEEFREZAN. £550
BFIRED SWCNTHAEAREREFRICGELTWSHFTFMIDEE
blc, BFROFMIFUEZRARTNS,

H—RyF/Fa1—TD3REEILEITS
REBFHFYOXLE

H—R>+/Fa1—7 (carbon nanotube : CNT) [FEBEHN D&
EoMEleVUTCEEZES. EBHDZWEEIIVvIRELDEEME
EUTIGAMEFEENTWS, CNT/ @BEEaH TR, FEEORW
EBTI—T+YJULTCNT ORERED ZIFITZ & TREDM L

Fig.1 Snapshot in front of our laboratory booth
in the Open Campus 2015.

Fig.2 Poster Award on the “The 8th young research
meeting of The Mining and Materials Processing

Fig.3 Poster Award on the “The 42th Carbon Society of
Japan”. (Left: Tatsuhito Kimura, Right: Koji Yokoyama)

Institute of Japan, Tohoku branch”. (Left: Tatsuhito
Kimura, Right: Koji Yokoyama)

BRAXNTNSZH, CNT ENBERDRVWEBIIRRRFEHEERER
ZREI L. CNT D5 IRBEZETIEZ I EANERVICRINTVS,
Fle. CNT/ B3V I REERTIR. REBDZRIIHIC CNT A
M D EVWSIRENS, BT CNT DBEMETLTWSATEENE
BHH. ZOERD—DICBMTHZEFI YT RAH CNT DREICK
BERIFLTWBZEDEITEND, UEDS. £ (BRPNTYY
L) YEFIVIR (BIETILVIZVL) OF/ A XOREERFYIC
&% CNT D3 5RBENDFHEICDWTRBRICFHMEL TS,

B BRE R

8/18 I CNRS @ Alberto Bianco ££D I F—%TW, KERF/HHOD
{LR2EMB LV ZOEKIGAICDOVWT, SRERWEEX UK,

[5&8T] Dr. Alberto Bianco (Institute of Molecular and Cellular
Biology, CNRS)

[688] Chemistry on carbon nanomaterials to tailor specific
properties

EFRFRFER

* Yoshinori Sato, Hideaki Suzuki, Mei Zhang, Go Yamamoto, Kenichi Motomiya,
Toshiyuki Hashida, Kazuyuki Tohji, “Tensile Strength of Individual Carbon
Nanotubes Constituting CNT Fibers”, MRS 2015 Spring Meeting & Exhibit, Poster,
Boston, USA, April 8th, 2015.

+ Koji Yokoyama, Yoshinori Sato, Kazutaka Hirano, Tatsuhiro Yabune, Kenichi
Motomiya, Kazuyuki Tohji, Yoshinori Sato. “Gas-Phase Surface Modification of
Fluorinated Single-walled Carbon Nanotubes Using Ammonia Gas”, MRS 2015
Spring Meeting & Exhibit, Poster, Boston, USA, April 7th, 2015.

EANFRFER

- BA2 AREMHZRER (AN A BILKADRRY—FKKR), WEMT.
KIRAF, 2015 & 12 B 28 (k)

c PE 27 FE BR - RMFRRAZE UERS (KR<A. BILKADOR
%), AT, EBHE. 2015F 1116 H (A)

- B 8 E BER-FMPSRIAXE HF 0= (BH A H/FACA. BER<S AL
AR A BLARCA, IO A BILKADRRY—FK), IREL, EHE,
2015 & 11 A 15H (H)

C P27 FE BR - RMZRRIAZE BEERR (KAKA. BARCA, #
K ADIRZR S —FK) . AT, BHE. 2015 F 6 517 H (K)

KHEAE

Bk Bfe. “TVRICBBA—RYF/Fa1—TORT7vRILICLDHEEEEN
BOEMR " T 27 FELZRZHIRIEAR. FRE. 5A80H. 2015 F
98138 (H)

ﬁ%?&%%ﬁu

» Koji Yokoyama, Yoshinori Sato, Kazutaka Hirano, Hiromichi Ohta, Kenichi
Motomiya, Kazuyuki Tohji, Yoshinori Sato, “Defluorination-assisted nanotube-
substitution reaction with ammonia gas for synthesis of nitrogen-doped single-walled
carbon nanotubes”, Carbon, 94, 1052-1060 (2015).

*Sangita Karanjit, Atchaleeya Jinasan, Ekasith Samsook, Raghu N. Dhital,
Kenichi Motomiya, Yoshinori Sato, Kazuyuki Tohji, Hidehiro Sakurai, “Significant
Stabilization of Palladium by Gold in the Bimetallic Nanocatalyst Leading to an
Enhanced Activity in the Hydrodechlorination of Aryl Chlorides”, Chem. Comm., 51,
12724-12727 (2015).

* Hajime Sakakibara, Koji Yokoyama, Kenichi Motomiya, Kazuyuki Tohji, Yoshinori
Sato, “Enhancement of photovoltaic power of single-walled carbon nanotube films
by interface structures of different film thickness”, Materials Today (web version:
Materials Comment), (2015). (FB#5&30)

* Yoshinori Sato, Mei Zhang, Kazuyuki Tohji, “Mechanical Properties of Boron-
added Carbon Nanotube Yarns”, in Handbook of Polymernanocomposites. Processing,
Performance and Application Volume B: Carbon Nanotube Based Polymer

Composites, K. K. Kar, S. K. Rana, and J. K. Pandey editors, Springer, Germany,
Chapter 39, 61-73 (2015). (BfFm)
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EFHEIS 2 EE  Resources Strategies

B REMRETF9EF Design of environment-friendly materials

RIEBEVCAMICHENI MBI T A %Z2KRDT

Bk WNWRFE
Design of materials harmonizing with environment and life 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 nature and life, the design of the materials that produce a harmony with the environment and life is studied from the
viewpoint of environmental science. The designed materials are expected to produce a new harmony with the environment and life. We are

developing the materials for energy saving, biomaterials to repair our bodies and materials to clean the environment according to the idea

mentioned above.

gAY

MEHERRDY S 2L—>a Y

R, BRIFRAGHHEFBAUTEZTEEATVWET, FHEATEE
BHEEBRITZHICF. REBZOEANSOMBOTFI N
BETY, APFTR. EMRKCPEARBEREMROBEERICDOWN
TOERZMICIHL. RENZOBEANS. EHPERECHAML.
ISICIFEBYICEDPERICBEN T THUWAMZ EHHTHER
DTF YAV OFERZEIT>TVWET, EFNICIE. AIXRILF—DRSD
DR EREBETDRHOMRY, BEZEETDHOMED
THAVEERZTO>TWET,

BIXDHDEE - BB AT LORFE

IRILF—HEZIZ., CERBRHTKEFELBVWESUABITT S
HiciE. B - RABR (MFE. KBEE. TK. THHERZF)D
FANEELARDET, BAOMRELENEZEAEGDED ZEICL
D, RNBEOIXRIF—HETER - KABRZEWFAT2/HD
VATLEENTREBDET, FICEORAEZLIC, L0 EE
ICFIALREWERICIE. cnSOEREZRABICEZ THEEMERED
ZOEFFATREMBICEHZLET, AARETIE. EHEORF]
AZEITSCEEBEL. mEEOHMAMEAM Bz AW BEZE
U (Fig. 1). Wizh (BMRTF) EREZFMIDEEbIT, BaBEZD
D—ERE TR GIE (Bt P ) BB OBMFEZEAED
BERICL>TRAAAYRATADOMEEZTFMLTVWET,

EVFHILOE BRERE. PFBAREREZRVWT £53y
JAPEAMROBBEROYI 1L —ya Y OMEET>TVET,
Bz, EHROEE. RiE. [LEZECHHOERELLE. REL
FEEDBERTESZEDTER VI aL—yavZzRAHEL. TV
FHIAEBREREZERS TR LICKD, Bl IUB) I
BDHREEFUTEZYI2AL—YavERELE L, RFOK
BeUT MBEEIVIVICAWSIhZHERI—T V7 TIEERE
EMLECZAEDOEIIV IV RABEZERSBETH,. ZDL5B%A
B3IV ADABEREYI1L—Ya Yy TERTZIENTE
TWET (Fig.2)

ERFICETY S HE DRI

KRB ICHAAFTNTEBREEICEBENNTZBEEMRGZSTICEA
EREER/IRICTZIEZARETIEABHDRIEZT>TVE
Yo INFTTIC, EFERTRNSNEORBFICHAMAFENS Ca RIE
HBEDKERT NGO TABREB)VBR=ZANIILANSBEALT
BOERICHIILTWET, ZOHRZE &, HEMAERELTIN
SOMBNERHEFTENTEIANZILOBRICEIDBEATNE
Yo Ko, BYIBEAICBEYILEDREFZED AL EICIDERD
PREMLEEZEEBICERDERABERSTEDTESZRNT VS
TUNU—=2RTL (DDS) DEFEELT YVBAAILS TLEKE

Fig.1 Thermal insulation boxes by
using high performance material.

Fig.2 Computer simulation of porous ceramics
for thermal barrier coating in jet engine. The
rotating speed of substrate at the coating process
is low(a) and high(b).

—_—

Fig.3 Presentation of our student on an
international conference held in Taiwan.

it

HHIR LEE iR Bh# A K2
Associate Professor Assistant Professor
Masanobu Kamitakahara Taishi Yokoi

Group photograph of
our laboratory.

TG NDEEENSBDBEHNOERICEIULTVWET, 5D
MEORKIE. BEOEEDE (QOL) ZE ELEERLEITTHL E
BREZEVHFLECERFERAEOERICHEDAND, REEEHER
DEBICEMTESDEEZITVWEYT, INSOHRICODVWTIE. EHF
FRTHRRETVWELE (Fig. 3),.

ERRICANT M ORIR

RESRCCERYERINOSIC, BEYOFAMNEESLTY
£9, MEMEBUREESEMHICEELTCHRATENR. MEMD
DEEINON B BICBBIET TR, MEYOEEMNREZRA LTSRS
ENTEBARUEAHDE Y, ERAMBORREICEVWTE Sl
EMBIEDHEEERICEIZMREZEN L. MEYDOREHMEOEE
ERDBRBRICEDEATVEY,

RIZEME ORISR

BOEERD THBKETINIA NI, BERAAY. EEBAA
VPEEDICHULTEVWREREZELTED. RENSEEYEZ
BRETZRODOREFNEVTHERERAFTINTVWET, 22T ER
BAHROBIBICEWTHESN KB\ MBI 2MREZFEL L.
REINZREFEPHFRZFAUTERUCKERT /NI A MRTIR
BB ZERUE U INSOMBRHIT VYA AVITHUTE
NIBREREZRUE U, 251K, BREKBHEREZEW
FRRRER MBI OERICBERIIULE U (Fig. 4).

Fig.4 Photograph of oriented layered double
hydroxide coating.

EFRE

CEHEREZFANTOSSA (JYPE) T, Y1/ PHFEINSOEREESZIT
AnFEUT,

- FEREZENFED Institute of Metal Research Chinese Academy
of Science ICBfRFENFU (Fig. 5)o

HREMZ

- 84} : University of Oxford (([&). University of California Santa
Barbara (kE)

BRI T7AYEIIVIREYY— ME - MRIRREE. BESRKRE.
RIBAZE., &EEAY¥. WAKZE, [EREKXZ

?%\Em%%%TQ%@H

WRFE:

MEBRAEHREISRESVCEEMHINEEE, BFXEIIVIAHBET
VIZFUVITEIZIvIABREE. BMARSEE. 3rd International
Conference on Powder Metallurgy in Asia Organizing Committee,
MEBREEHILEINCEBEERR SO FLZF A, 15th Asian
BioCeramics Symposium International Advisory Board &
TERE:

Associate Editor of Journal of the Ceramic Society of Japan. BH#&
IV ABREFREEMRBERE. BERN\AAIYTUTIERFES.
BAEZIVIAMBRE 28 QIUEVYRYVLARE LYY avA—HF 1~
(8% %). Biomaterials International 2015 Session Chairman. 15th
Asian BioCeramics Symposium Executive Member, 2 25 [8] H &
MRS ER KRBV VRIILA—H A —%F

Fig.5 Photograph at Institute of Metal Research Chinese Academy of Science.
(Left: Kamitakahara, Right: Prof. Cui)
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EFHEIS 2 EE  Resources Strategies
BIS(E1EHRES 48P  Geoenvironmental Remediation

RIER LD BEE M & BR[OS T O B 5

#% HE T
Development of Environmental Friendly Remediation Technologies Professor

and Resource Recovery Technologies 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 2015 as follows. (i)
applicable phyto- and bio-remediation of heavy metals from the polluted soil, (ii) microbial degradation of chlorinated organic compounds

and petroleum hydrocarbons, (iii) chemical- and bio- stabilization of hazard compounds in fried ash and (iv) bio- or physical-leaching from

low-grade ore or rare metals.

Y - MEVERWEEEERILEMICLS
TR - KIRIFBROEERICET 2K

EYMENFERICIDIBEFREEORIERRICOVT. EHERN
DEZICEWTHRIVLABEBEYD DN\ T VNI T ARV K
BERRZ4AERARELTIToTWS GRIEER AR, REGEEHRA
R0 FIeHARIVALENZESTIILREKLEAND/NTFYNTY
FORAICETIMEZFAAL (BRRARAR - @BHLYE RIEE
(JOGMEC) & m#t[E#fZE) (photol), bERBEREMER WK
ERETH. TNETOEIYIIHYICMA. AUBEREYTES
IZBWA/ ERNY DOBFARBRBRZITV. R A OB MICD
WTIRE T2 EEhIC, REMEYORMICED O TDOERRIN - &
BYLEMEYEOZICOVWTTEZ LTV (photo2), BB
FKDFICOWT, REEEEZBBLLELOBHKZRAWVCET
IV DKHRIERRZEA U, RIARROIEN. (a) BERIE
MICELZDETRORNEF M IEREOERNME. (b) BEEIB
YORBREOHRBAVCHREERIEYDERICEDLDHRNBEY
ZHEREERMOBEANDHA, (¢) FBRIREICERFHDIEY
INAARZRDEDFBICOVWTDOIAE LML LTS,

HPBRUEBFRESVOEY I ERICET SHRE

BEIERIEYOEYHRICOWVWT, EEZBEL-7OORVEY
BENERNDBTEDIMEYOEREERN S, HREETRIHME

Photo.1 Hydroponic cultivation of a Cd hyperaccumulator,
Arabidopsis halleri ssp.gemmifera.

Photo.2 Pteris vittata plants and their rhizome bags
after inoculation for field trail.

YWz 2tk BEE - AELUco ZD5B1HRICIRFIRBDBELF A
YEHARMENTEREINTVNDG, X, FEDBEFHSHZRAWCNY
VOAIFLYZRRIZEROEBEEROBRFZT o/ (REE
EEDHRMR), SSOIHMEDICLDHDEBEICETDHDER
A EMENOEBZ@RITL. DRIEROREELTRELHEY
HEDFERZREUTRFZEDHTVS (REAEREHRHR).

REPOFELEYBEHOERKNE LV
FRILEYOEREMORSEICE Y 5%

BRRFOHEEETROABLEZM S BEN DRMARKM O
IE2WT, BEICIZEERROBLICIFINR AL, REEY
V7LD SABINFEIDOANZ X AICDWTERAZED TS (]
HXZ REGECHRAME) (photol). HTERIEHRDKRAIL
OEMAAICETIMEICOVT. MEYEFBUIFRLRELOE—
TV—=FU I LBMEINZS I EHEITV. fICIEYENRE—DY Y
TEERWCERBOBN R —F U IEERE U (BRRAAR -
EEIMERERE (JOGMEC) &HERAMR), e, N\ TIEED
HEBICHDAELEINZDBOD, HWERTOEEELNHETHIFLERE (L
FAZI) OFGAREGERMBAZBIEL. LPXYIICRETDE
VIBSHERIRTR - BT T 25X, TNEFBLIEL7 XYL OEHE - [N
ZRKICTEDHRBEYZNE RARBZMOEBRERICETIH
FaEFTICRB Uiz,

Wit sy WAk g wlt mates

a

:".'_-'_.lll...' l.l.l

| et e L

Y

LE AT AR]

¥ arsrworrental iedent 1 1ma U

e

ﬁ”uldt;ﬂﬂhhh

T T R
avvim et vancad DB EdA)

Famat. g Lk

v, i U

. s vl s - 5 e

Photo.3 Effects of aging on elution of B, As, Cr and F
from CFA samples

BIMERE (ARFHRERSHARE)
BR —E
MRIEE B H2
KififEs U4 FRIE
I s
\ I EBWHES TRIRT

Bh¥ fS1B%E

Assistant Professor

Mei-Fang Chien

Group photo of Inoue
lab members at
Imoni-party 2015

bN

KRB L CBMARE - RBEFERTANE H

FAYA - FRYZAKRZBHENLHARAAE GFLBER,. @R BRI
ffRE) (photod), /\>¥'5 71 Jahangirnagor XZDHIEIZRTH 2
Jasim Uddin Ahmad @ h'#5h (photob), BAZMIRESNAEAMEE
BAWEEICLD, HEHPFARERETORBESAZZFIANKL (2015
F£10-118) (photo6), FEEHT7OY S UYPE) lc&h, FEKZEKX
FRERZR 4 FEDERIAZZIFIANTVNHA 20155 10BN SEEM),
FEEREZESEEZESR (CSC) oM IOV FLELT. FESHKE
DREERERREBFERZOEERBBEEZNENZITAN. £RAAREIT>
TW3 (&BIC2015F12AM515EM),

BEEERLUERRER. TOMIES H

[BFEE]
ERFAARELNER - RMERICEIZEE LYY 3y HEBFRFROH
BR-FRRE - BRARERYEANOMIG) T HEBEHIEI1EREER
IZRIVYRIIACTREFEBEZT oI,

[ERZEEHR]
13th International Conference on the Biochemistry of Trace
Elements (ICOBTE2015) (H#A- ) ICTIH# (ERMEXE). 12th
International Phytotechnologies Conference (7 XU A1+ A > % X
MerNvsy) T2 (BBH BERMEE). 21th International
Biohydrometallurgy Symposium (IBS) (> K& 7-/)NUE) (T 24 (f§
B, MMIRXESE) OMRERET oIk,

Photo.4 Group photo in front of the University Photo.5 Prof. Jasmin Uddin Ahmad with Assist.

of Texas Marin Science Institute Prof. Mei-Fang Chien at 403R

<3

Photo.8 Assist. Prof. Mei-Fang Chien’s talk
at Open Campus for Female High School
Students 2015

Photo.7 Photographs of presentations in
academic conferences

[ERZaHK]
BRE/NMATV/O0V—%2% BREZMERICTHINOMERRERET>
fz (photo7),

[ZofthEEN]
EBEDRIKZA—T Vv VIRRDARY N TA—T V£ v VICX for &F
=4 2015 ICTHEEEToc (photo8). WILKFEA/R—2 3717
2015 [cHE Uz (photo9).

BE
REOEMPE D3 24.D2 14.D1 2& M2 5& M1 5%,

MEE22. B4 44.B3 34 COSEBFENVAY—T14 FEE%A.
NYTS72a1% 74VEV 14

ERRIIR - TOMTE |

ER—EI3BICELZUZIEL. SISHERMRBEDRRIAREELT
REAINTWS, John Jewish Arellano Dominguez (M2) hV/XF+Y =y VX H
ZYv7 (2013 F 4 ANS3ER ) Z5|EHEZELTNDS, HEE (M1) K
FO—-/NILREENYTY—F—BRTOAVSLDFR2TEE)—T 1B
HEUTHIRS N, Fe. BRARBIEIER - EMFESRIEITBEFORICT
HFH (RE) =X EU (photol0),

Photo.6 Dr. Shu with Prof. Inoue and Dr. Sugawara
at Fujita Coporation

F o ALAGEESTE FHP o
. ELELEREA BT AF -

ShEAnHRAATAT
RamdLAntEdlL
2 &
SREERL R
LE RN LS TR ]
ek 4% #8

Photo.9 Our booth at Tohoku University
Innovation Fair 2015

Photo 10 Dr. Sugawara’s
testimonial of poster presentation
in young scientists’ meeting

of the Mining and Materials
Processing Institute of Japan
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EFHEIS 2 EE  Resources Strategies

HERIIE - TRILF—3F4EF Geomaterial and Energy / Surface and Subsurface Instrumentation

MEIRIEOYE - > X7 LD EFFIA

B TERHF
Understanding and Utilization of materials and systems in Geosphere Professor
Noriyoshi Tsuchiya

Our research targets are properties of various geomaterials (rocks/soils/geofluids), water-rock interaction and mass-transport in surface and
crustal environments, and their impacts on our human society such as geothermal energy and mineral deposits. Especially, we are focusing
on deep geothermal system, called “beyond brittle”. We carried out the field survey on the Shirasawa Caldera and the granite-porphyry body
near Tazwa-lake, as natural analogue of supercritical reservoir. Various experiments on water-rock interaction under hydrothermal conditions
were carried out, including decompression boiling-induced fracturing, two-phase flow, fracture sealing, hydration of rocks, hydrogen

production, and formation of artificial mineral deposits. We also carried out statistical analyses of geochemical data of the Tsunami sediments

of historical earthquakes and of the river water in the Mining areas.

FRAERT—V

- BERSRME X T LAEMBRE

- HRRA-ESEOHEEER  BE. RIS, RE
s IAUTUE—E NTHER

- REICBIIBTROBE - I8 - RETOEX
OEREBRYOHIRIERIEY R FHE

WRIRILEX—--70Y7T147
“Beyond Brittle” O

SHRERIEOT7OYT147 TH SRR ("beyond brittle”
T>350°C; fetEDmSHl) ICAERaY ZBERFIATBED VAT
ZEBRL, BARITIEHIC. 71—ILRRABEEER—KBEERICE
IERENRBEBANICT I, AFEEG. BRFAMATEEDS
FaZIFFATELT IATHERBOERAILT Z EHRMELDTE
dAVE - HEEESERDOREZToTCE . ARDRFENEBERE.
XL EBEYOCEERAMMT P EKENEREN S, ThZhH Tk
ICEDYATLEGRDYATLATH DI %KL, HERTY I vIL
AL (Fig])o Fio. BRMABREEZHRIIFLVWEREE

LA

Fig.l Thermoluminescence intensity of quartz in volcanic
rocks from Shirasawa Caldera, Sendai.

L&D, BEBBICEORNICYIIOT Ty IDERL. EADH
MRRENFERICKEETIZZEERWEL (Fig.2). HRDIENE
BROER T I BFEELTOFYEERFTLTNS,

KBFHTOEA—KBEFADHE

HIRAEBO KRR R KBERZIEES DcdHlc. EVINOAT1A
S b, ZRINERS. EEOEILOVY—xIUtlchF2RELS
ADDICED, HRETVNLICBFRIMKRGENEBRE AN
ZALORREEDTWND, Feo RERMITY Y MLOINKRIGORE
DYUADRMICL>TRELEL, HIERNIORGEICELES
2B =R UTc,

EA—KEEERZXEISI/0B7OERATHS. HLYRED
KOBEICOWTHFEAZYI2L—2av%ETWV, ZOECHEE
RENEAEORATIF/NILIERFKRECERDZZEZRWI L, B
R - ERAKEICHITDVYNOBRE - THERZTV. Tdicko
TERIHAEIIRICIIFBNERAEEDOIREI DL, KEg
MERADNBRERNDESFAROBIRNBBMRICK>TEER
MBENRETZIEERULC, e, BBAIKEZERRYNT—7
FERNZSE—RIBOZBROEMZERHFEHASHITUT,

P-wave velocity ‘
= ] ” :
E4r I
= - .

E:' Wet e
E, :
it :

* i

Diry :-.

: o i a0 »o & o - oo

Forgamahrs | T

Fig.2 X-ray CT image (left) and P-wave velocity (right) of granite
sample after decompression experiments.

“u

HEHIR EE A

*

MRE WA =—

B F5 EE
Associate Professor Assistant Professor Researcher
Atsushi Okamoto Masaoki Uno Ryoichi Yamada

HRE Wi E—
Researcher
Shinichi yamasaki

IAVT V5 — & NTEK

MRIOV I FELVERBARERTES H

HIERAFOIRILF— - RIGVATLAZBEWHEATMEZEDT
W3, BRKEEZILIZVLERWCKREE T, EERNVET
ZIT5EEBICEBOE/IRR KAV RARRZTV. Z0FEH
MERIEUIc. i, BFEEKILR P RHAKESILRDRE XS
ZZXALIEDWTHERL. ATHICEDHITRHAICF LI LTWS,

ERHEEY &K DR FRVERR

TRNAFRRKBZHEES Blchic. BENBARMEICLSE
BERHEBEYODIMZT olco RAXKEXOZREBY B EZH
T —5EUIEBMEBICLDRBEI TR THAMZMERL., h
XTRHEL ST NRE) MSRBERYZHRI TR LICRINLT
(Fig.4)o &Ffc. REETRAIDILILMIZHDA)IKDERD DHTICELD,
ABRRFZEZHEL TV S,

SNERZR - 2% H

- The 12th Water Dynamics, Sendai (3/12-14) Ef&
- Goldschmidt conference, Prague, Czech Republic (8/16-21)
- Short Courses in Regional Geothermal training Program, San

Salvador, El Salvador
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Fig.3 Structure and self-diffusion coefficient of
H,O on quartz surface revealed by molecular
dynamics simulation. plain.
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Fig.4 Discrimination of the historical Tsunami
deposits along the core sampled from the Sendai

BRI RIHEEM T (LE). E8IE B (AA). ShEHEEFME (AX).
EFMEB (FHF). HAMBRAIFWE (FH).
- Z0M ST RRRAERREREXETOT 5L (2E). JOGMEC ZFEHE
(£E). NEDO REHEMEE TNV IL (LE)

XA
il

BAMMARTR2 7EEPMHAES
FERRNILEYT—YavE FHEE (M2)

B

=

REFNEE (BREENERLE) 98
Geothermal Energy Pilot Class O3 R§ilLA% 8 B
FA=ToF v VINAAREE  EADREDZWTHD " 7TH

REQESE D3 34 (HEA1E, FEABSEIR), DI 24, M274
(EVTLABSEIL), M1 78 (1Y RRYPABRE24, OVFA1R),
B4 44, B3 44, MRETE (TILYIL/IRILA)

AREA—LN—Y

http://geoserv.kankyo.tohoku.ac.jp/gmel/
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Fig.5 Field excursion for undergraduate students on
the landslide outcrop (Arato-zawa, Miyagi).
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EFHERE S SEEE  Resources Strategies

HERIIE - TRILFX—4EF Geomaterial and Energy / Surface and Subsurface Instrumentation

TR D ZREBADFEH

Implementation of measurement technologies to society

ERIR HRE w—
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 excavation in deep mine. The international conference on Acoustic Emission was hosted and around seventy researchers

attended the conference, including twenty-four foreign researches and fourteen countries. The transverse structures associated with the bovine

coccygeal transverse process was measured by ultrasonic waves and the reliability of measurement for use in spinal surgery was examined.
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KRBT FHAIZPESLEEZERICLTHRIEEAL
WHRAT XL F—FAYRATLYI 2L —YDOEKE., FEILILATD
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BFZRICE D, i AE - HUNEERZBWCHIBRREERDCHDER
AARICET2NH TEEZIT o

EIFR SRR
MR EERDT-H DERAIAFR

E7 7 UATRRREDBREZRECTEZORENMTONTED, &
BRSEAECREIDIFAMEDOHBFLLDAMMNEDNITW
%, A EFIF. JST-JICA HERRIERERICE R B2 RAM B HESE

Fig.1 International meeting held in South Africa, where the results were presented by
researchers and the next step for .the mitigation of seismic risks in gold mines were
discussed.
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Fig. 2. Vertical projection viewed from the WNW (N292°E) of the AE source locations
determined by (a) Joint Hypocenter Determination and (b) Double-Differential method. The
seismic clusters delineate the tubular structures which imply the damage zones in rock mass
associated with the stress change due to excavation.
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Fig. 3 Example of waveforms and specimen. (a) The waveform after band-pass filtering
(in the range of 8 to 50 MHz) to remove the lower-frequency component, and (b) a photo
of a bone with a drilled hole and an image of sliced bone in which the hole was drilled to
the cancellous bone and the distance d was 3.75 mm. dm denotes the distance measured by
histrogic analysis and de is the distance estimated by ultrasonic measurement.
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Studies on environment-friendly development systems

BRI RIRIES 4> EF  Earth Exploitation Environmental Studies

#ik BiFh
Professor

Hiroshi Takahashi

In 2015, the research activities of this laboratory are as follows:

1) A 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.

2) To develop the intelligent power shovel, soil excavation tests with
different soil strength characteristics and different bucket angle
were carried out by using an actual power shovel with several
Sensors.

3) To elucidate adhesion mechanism between clay-rich soil and

metallic material, the test device to control wettability of solid
surface were developed.

4) To estimate ground strength property at disaster site, a new
measurement device by dropping the weight with acceleration
sensor was developed.

5) To recycle a large amount of dehydrated cake from crushed stone
quarry, the melted spherical aggregate for concrete was produced.
6) To create Fiber-cement-stabilized soil of placing type, flow test
and bleeding test with different additive amount of paper debris and
cement, and different water content were conducted.

1. fEEE LB+ Tixlc & % K EEIAMSESE 018
VAT LDORFE EBIEEEADER (smEsns  28B)

EFE, RAFXKERPEERZAUERDERGERNREARKE
BEHRLTWE, BRKETRIREORFRLINFKET DI ENEL,
COBMFRLIHNMERKEEIAOEZICRZ>TVNZDNRIRTH B,
ZZT —MFELD TKEERIENISERLAES R T Ly ORFEZBE
UTcERIARZMB LI, AFF. ERMHEEECLE L TAR
THMOBERZERHL. TOEREEZIRIL. S5Ic. BLRH
LR ICEST 2o, RRMHEBENOBERLICLZFERMOREHEE
1Totc, FRHEBY ZMHERLAEL TEATHRUIER., R
FERMELTOTABBRESLOMAEZE TN BRI NI,
FHERR. WIT TRESNEERAZERY VIR ILTHRRU .

Fig.1 Developed apparatus to continuously
recycle high-water content mud generated
from disaster sites soil

Fig.2 Drying and wetting test
using Fiber-cement stabilized

2. HEY aNILOEEIEMEIC K 2T DHEIRD
VIV VICEAT MR (HAMR)

HEFIHEEEEZE T IHEY AINILOINTA—Y AR EEE LTS
fedhicid, SHESZ aNILESHRRIKO L EDREZHENICTIEETY
IRENDD, FFIF. ERLEEIOMIZAVTRAGEEZRY
DB EERL, MEIRRETSEEEIC, YUVIDLDESEE
ICHBRBEZHEE T BTEICDVTRE Ulce FEFR. EBOHEHEIZ

KOBYNCIERET B, \TyhNAZZ{LSE, EERKRICEEZ
REUCMBZREAIL, BIRAZEBRUc. AAROBRIE. TIX
Ny I AR THERR U,

Fig.3 Soil excavation test by
hydraulic power shovel with

different soil strength characteristics
and different bucket angle

3. WRIREAEYICE S T RFIEA B EREI/ N Y b
DRIFICEET 2T @Eswz)

BEREMOEREY —ILICENET 2 EEEMERNKIRICET IS
ZEMS, TOMNBIFEBREMICE OTRELRFETH I KEH
SRR FEIERDON>TLEL, CNETOHRT. A—DLET
HHO>THEKUEDERD EMBREFAECERL, RERFRZBZD
ERBERREETIZIENERINTND, Ihid. SIXAD&
SHMPRBEYMOREERAKTH DI ENS, EEY—ILORAD
H%ZEBS UCHENICKRIERF ZB 228 KEREZER I NI, +
PREBULBWMEEY—ILERRE TEDAREMELH D, TITEEER.
RElCZILEMEZEY MU, EEY—ILORED/NLDSKHFEH
HEEEEREL., BEBEEERUc. AMROBRIK. TIAHZVY
ZAMBRETHEER U, HE. 2016 FEAFEBOBEMEE EETMT
2FETH Do

Fig.4 A new device to control wettability of solid surface
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B ER M|

Assistant Professor
Tomoaki Satomi

In front of Ecollab, Tohoku University

Yearend party at Togatta Onsen

4. KERBICH T 58REORABBFHAIC
ESEREE =204 L

THRKERGRECEVT HEOKRFOHIED 3 RITHRK
ERRICEHE TR MELTRAO—>ED UAV(Unmanned Air
Vehicle) DEMMENERINTWD, chEFTD UAV TlE, #hiE
FARIGEHRAITESDD, HBREF TIREHATERL, BRETAER
FRici sttt EE ROl TENIE. Z0ROBEREIRIESE
ICRELBTED, 22T HAMOMBREEEATIHATES
VRATLORFZEIEL. ERARZRBALUC. RNER. KEEoH
ICHERE A HAAH, ERHSHBRAICETIE T FRBO
IRERENSHBREZHTE T DIcHDRRZEEHE LI,

Fig.5 In situ test to measure
ground strength property using
developed test device

Fig.6 Developed test device to
estimate ground strength property

5. Bk 7 —F 2 AWM OERICE Y %

AABFTIE BRBREEYOBEERILICETZAREZIToOTVNIH
ZO—RELT, BABHSRETIELRENTHIHKT—FD
BERLELICHEMDEATWD, SEETIE. REBEDLSER DI
OEEMNM RIS TWS/zH, VI Y—RBMELTORBDEE
PERLTWSA, ZNICHEN, KEBICRETDHKT—FOLEN
BIREICR-oTWD, 22T BAKT—FZIRFITERIL. B REER-
RETARRSESIEICED, REEMZIERL. BLXOYIEREZ
FHAILTW2, BEICLDREARKRE BENE(T DD, &A
BN REARERE - REICRIFIHELRTDTH S,

Fig.7 Melted spherical aggregate using
dehydrated cake from crushed stone quarry

6. IR B EELAE T TIEICET /%

MEMEAIE+ Tk, BEELICEXAY NREEMZRIML. EE
S5HBWREDRLZBRREICRUAATEADPELHBEZTST
ETHD, FOBHEINSEHELEVSNTVWSD, EZEREELICHT
SMAEMENC EREDREBIBHINTWD, T T AP EH T,
REMCME T TEDOH ORAZHFLDD, HERORAZFSITH
B EE IR L TRICBI 2R ERELDRBLIC, EDLS
BRAEEETIRIICHLTEIO—ERLVY T V-T2V I EDE
ZEZHEITZEMBLCEXY FRECHORBERESR, SEEK
LR EICDOWTHHRZ /iR TH Bo

Fig.8 Flow test

Fig.9 Bleeding test
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(3 Best Paper Award, International Symposium on Earth Science and Technology
2015 (Milkos Borges Cabrera, 22 BB, mE#IR) Study on Recycling of Waste
Asphalt Blocks Containing Roadbed Materials Using a New Screenless Separation
Equipment with a Vibrating Device Dealing with Grizzly under Materials Containing

3% and 5% Water Content}
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HhrRIRIR - TRILF—

HERBIRIRIES 4 EF  Earth Exploitation Environmental Studies

— BT D R

Toward Advanced Environmental Geomechanics and Energy Technology

EHIR RO FBY
Associate Professor

Kiyotoshi Sakaguchi

Our activities in 2015 have been mainly devoted to study on (1) In-situ stress measurement at shallow depth in the vicinity of the epicenter before

and after the 2011 Tohoku-oki earthquake, (2) mechanical and hydraulic characteristics of rock under high temperature (350 °C ~ 450 °C) and

high pressure (5 MPa ~ 90 MPa) for a new concept geothermal reservoir (Japan Beyond Brittle Project reservoir), (3) hydraulic fracturing of rock

under the Brittle-Ductile transition zone condition.

FRACMA K ERRAIRICE TS
EFREAMIBOMRITHIS

2012 £ 3 AN SHERROICHIGOREBEZASHICT S
IZ. EFEZARMILICEVWTHESTRZT> T\, $FIF. 2012
F£12 BO 2 o HOMEMMERE R D Sk LTV AE(LAIE D
2% 2013 £ 12 A 3 BICAIE LTz 3 BB OMEHERE DR & Lk
Ufco ZD#ER. 2TOEISHIE. AEHBERNICE WTELNITED
LTHD. 2[EBE 3EHOIEMBERERZER ZERNICESEREGS

TWeo ERMEROUMRDNDERNEE ZHH THBITDEED
IZ. RISHDOERERNENEERRERESZ DI EEZASHITL
LTz (Fig.1)e

=B BERETIcEITZEES
B LUVLREDE KIS

JBBP (Japan Beyond Brittle Project) ifiED—EE LT, #4&
IRRE - WARBFICEITE2EHEEADISEXZEENICTFATE
3hE72ERTBEEBNEVICMEET e, EARMNICIE. BE
350 ~450°C. BEMHE (i55) 5~ 90 MPa O#EFICEWNT, B
BEZzERUCEHEEIIREEEERLIUODASARXREDE
EEREZT ok (Fig.5) EHEEDERERNS, HEBERS LV
BHERICBITDIREEDOBENDHERERGBREICKFLZVNED
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Fig.l Continuous measurement of the in-situ stress during one year
from the two years after the earthquake.

S Bolc, Thic&D, ERHERKOPNIHRERERZRRTO
BHISHEREEICEDWTRAGRERS LI ARGETOREEN
FRITER LS ofe (Fig.2)e —/. TREDBHICIE. FEOD
KRBREGTIERBNLELY. BHRNKREFEREICTERESDHIER
BOBAERBE TH oI,

Rig M SR DY S M TRIICH 1T B
EADHEL S UKEBEFEE

KRG, EBRD IBBP ARICEIDARELTEMLTND, &
METE. BB (EH:10 MPa~ 40 MPa) THZHICEIEMES
SUOEMENZEES ZRINIRFRREZAWT, MEEER SEEER
DHBEICKITZ2EHRHZEIT25A0DNE - KEBZERFEZFMICHSH
IET2ZEZBMELE, WFEEBICEALT. SHRHOFREICLDEWZ
Bonihofc, —A. BEXRICEALTZ, SROBEVWHEEDZE
KOZEIFE. HES~10 MPa TIEF—EETHB L., HE 10~ 20
MPa T2 U. 20 ~ 40 MPa THU'—EEIC743 I ENBESHIC
Bofco EREFIDHERIF. SHOBVWEEOZNELERLT,
E5~10 MPa TIEZEHINZTWA, 20 MPa lch i TZDZEFIEMN
U1 HIBERW, COZENSEEEDEEZRIRETICENT
DBEIF. EHOFENEDOTHTHDIH, EENGHZEEHERT
ERICHUCERZER UGS E. ERIPERREBIRIEELT
BERET 2 Z LM BESHNTTR ST (Fig.3).

Elastic' Plastic transition curve

200 LT AlK) U] ERLNH]
Temperature [°C)

Fig.2 Map of the magnitudes of the permeability reduction from the
initially created permeability for the fractured granite.

Photo of our laboratory members.

Gold Award at the spring meeting of the MMIJ Tohoku branch.

Brittle-Ductile EBfEEICH TS
EHEEES O KERRE

EMEERICH T2 ELDOWBERFEZHSMNCT R EZENIC, i
M- EEEETICEWTEAICKEREZSZ., BRINZEHOF
fiZfTolco BEEMICIE. JRE 450°C. HE 20 MPa ( ffs1E5E1 )
HLV 30 MPa (EMEE ) DFRET. POLICERE 1.5 mm, RS
10 mm OKEERFAZEITZER 30 mm, & 25 mm LT
KIEWARERZIT o (Fig.5)e TDFER. FHAZEERDEWTLS
THERNEURWEANH DI EEZLND L. BLUN | HHEZHE
HEMESEE TIEKERERICKED EFREICENEL. BEEDH
HICHEERIFIIREENRE SN (Fig.4).
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- RRY—E (£H)

(BR - ZTMELSRIZIBE SRR, 2015F6A17H; BE(M2)) (Photo 2)
+ Best Presentation Award

(39th GRC Annual Meeting. 2015£9823H ; ;:2&(M2))

© BERZINILEYTF—YavE
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Confining pressure (MPa)

Fig.3 Relation between permeability and confining pressure
under with/without crack condition.

FRETDRE H

- Water Dynamics 12 (2015 £ 3 B@{l& ; kM)
- T 27 EE R - FRMFERESEAS
(2015 &£ 3 A@ZMA B FE 2 4. FEET )
+ ISRM 2015 Congress (2015 £ 5 A@E> ~JA—)L (Hh7F%) ;3kO)
- HIEREKEEG AR 2015 (2015 £ 5 A@ER  BLF4E 148)
- BiR - ZMER B EESAR (2015 £ 6 H@LE  EXFE248)
- 39th GRC Annual Meeting (2015 £ 9 B@Y ./ (ZAVUA) 18TF4E14)
- BEAMEF R TR 27 FXEER (2015 £ 10 B@RIAT  EL¥4£E 3 &)
- R FMES JRILXIEFOR (2015 F 11 B@LE  ELF4E148)
- BiR - ZMER BXEHEAS (2015 £11 B@la X345 14)

ZOMDONEY Y H

- APERRKAE AT (2015 £ 10 A 28 B RM)

Fig.4 Permeability distribution before and after
the hydraulic fracturing test.

Molten PEEK (confining fluid
Melting: 340 °C
Decomposition: >450 °C
Viscosity: 350 Pa's (400 °C)

Confining pressure

- ) by a pump ﬂ
Piston Inlet tube  Polyimide thin film (sleeve)
St.eam bya . G . Melting: no melting point
SYINEe pump =—— rapl?lte Decomposition: >500 °C
(0.5-3 MPa) packing TC

Furnace
= s
LN siprat - 4. TC
eI

Axial load ) : - I Steam
by a jack — ! (0.1 MPa)
(= confining pressure) Tri-axial cell ]

Fig.5 Schematic diagram of experimental system under
high temperature and high pressure
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IRILFXF—ERZERE  International and Regional Environment
IRILF—PEORATLSESER  Distributed Energy System

BREARIXILF—VATLA

FEIRIC@EITT

Toward the development of energy system with
low environmental load

g )IHE Eh
Professor
Tatsuya Kawata

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 electrolyzer cells (SOECs) 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 has also been conducted since FY2011 on engineering of high performance high-temperature

electrodes based on in-operando observation. We are also exploring the research into finding new materials or new phenomena, for future

use in energy related techniques.

AR EFOHRE

2015 &£ 11-12 Blc/NY TSN KIE LT ERERME 21 [ElfFF
HIESE (COP21) Tid. 2020 F£LEDH U LRBLX RO #E
HFHEMIN. BHHAED 2030 FXTIT 26% (2013 FLb) DKE
RREMRAZOHELHREENRES NI, MR T REHAKEK
L, BAEOIRILF—VATLRESBEETINBERNIEDS
nTHH, BENEBBLEREAHNNIV., RE2TRERIGARER
IRILF—EIBOHDHORIIHENTND, YHEIFTIEINS
DEEERICDEEINDG. TRILF—BWEFBICRAIRBRIRIL
F—THREFHEN. SLOMRBERSICHELRBERMOELE
FxEBELTWS,

AROED—DELT, BE - TXILF—FHBORRICIE, {LER
HOBMENREBETEIRILF—ORERIGDIZHDH L W
DERNFAREEZ., EWFREICYFMEIE (SOFC) PRRKE
[EBBEDERMEENIRILF—EBROERARZToTVWD, &
IZ. YRTFLAICBWSNZMEOERREICE TR, iR
MIZENICDOWT, 2%, BidMbF BRILZEZEREITDMEITICLS
THSMCTBZET, MHORBELOEHESZ. KTAREXZ
3ZEzEBELTWS, INSOMRR. FROEETEOM. ERN
DREEBEOA—N—EBEUTEDTED, BMOEBILDZSHIC,
S, REGEBMIERE, RO/ RN—YaVETREICTBHLLWY—
AFREZE, ARICRBICANGHINSBELEHARETOTNWD, e,
INSOIRAFEERELT. MROBEEE. SLUOBERLZEED
— R DD, Electro-Chemo-Mechanics &EWS /%
BRBHELTHIITSIEEZBIELTWS,

MRERFKIR 1A, ERR 24, BB 14 HRE1 &, KT
EE2ZOBWET R, BLFE 4L BIFE 124, FHFEE
10 &, WMo 2 &, SEHRRRRAE 1 R4 29 £ 36 4 (2015
EEBHE) TERINhTWS, BE, FE. 1YRRI7 1VK
TZII T4, TIVADSEEEEE T ZEZHFANTED, &RAE
EETORENRURSEBREBENRBREDOT T, AREEEITOT
W3, o, AREORZRFENERULBZEYVYRIY VLIREIC
£BYUIIKRZEEDEBRR. FIBZEEDORE)—FY—TO7ILAD
BBHRSNEZRT BEBEAMBRICENEANTWS,

2015 FEDAFTAHR

EHAERA LM it D i A M RREFHE T A I
B9 5 EREfA3

BIETHANICRENRARBEEEBHIRICH->TIE. RFLHFA
ICET2ERNBRIVEYHRNESNTWAWERE, XBX. BN
BREDBRIXILF—DEHFBIRM RV, ULHL. FKE. =E
IE&BENREVCHR—RO—-RERZESZLFEUVWERT
FILF—ERBICHEAEDE T, BHMEARRZEMRICFALT
IXNF—BEBRIGZTCWDENH D, FEHRTOREHFIKR. Wb
WZIAVIRXL—YavhHFiLLWIRILF—®HIGEOHDHEEZ SN
TW3, BEFBICHFREIE (SOFC) (&, BRUBREET. HD
REHENBVWIVIRL—YavIRATFLAELTHFEEHTED,
2011 EL SHBEMEHIH 90% (LHV) ORER® SOFC Oy = x
L—yavyRFLhEARATHERIESNTWSD, BEEEEINEE
LT, 90000 B DEFZDMAMDHELZBIEUARAREL ESD S
nctwa,

URHTRETEE "ERRICYRRRIE O KRR A
EICBET2EBME IcBVWT, SOFC OV TXL—YavyYRTFA
DOARBHERICHEREIZSE 0.125%/1000h LU FOEWS{LER
ZERATRE R F AR ZEEL. BICRNEREILEERDT
AMEEFEERA LICO TR EHRELTWD, FATIE TEHERL
ZUYEBERNZEMRA. IXLF—ZL2RZEREYY— KERZF
ERARAE LR THEEZED. CILEBRTEL B TOERE
B RERR. BE - - BERTYIvIICLZMEELEEZRL
feSOFCYXal—yayI1—ROBARBEZEHTWD, Fie. &
DEZEOREHOF T, EBIAVY—IT7LEERL. ERARE. K
WMRE. NINKZE, EERMEEHREA. BAOPRMIKA. BRA
Z (). BELUVSOFC HERHELBREICEEUTEEEZHELT
W5,

#=

o

HEHIR BEE—

Associate Professor
Shinichi Hashimoto

HEHR R ER
Associate Professor
Keiji Yashiro

Bh# #14 E
Assistant Professor
Mayu Muramatsu

KRREHICE D < SREBEDRKE

SOFC OAENERLICHRBAREDBE AN SRELRZDITEER
HADORELTH D, LL. BEFEKPICHEIT2EEZRARRO
FBEZIEEII LR INETRETH > fco AMETIE. FREE
Bx,/. 2o/0 X7ADVIFRT—ILTRA. ZNEhOXEE%
ERETHURZNIGEVWRE TCAE YT 2R Z MR - BfF -
AL, REESRGFOIVYYZFIUYIOREEBIELTWS, 2011
FEENS IST OBEEHMALSHE (CREST) TTXILF—EaEAl
ADHDERERF ERICSML,. HREE "REREHAICE
HEREBEOREB/BL Y YT UVY) ERERREELTES
LTW3, BMRGHE - IV —YavEBLUTHEEIND
SOFC OARBHERZRY Z&T.ENICA VI NDHDITRILF—
BIESROEIHEEES T, CDicsic, HEEEEREM - TWAEZERS
PRLEEARERTHIBMAMMICERL. i, BETEERER
TRDTH DIEBREEN Y — RDOBER, MRZRIEDHDT/—R
DEFEMROMBAD 2 BEEZEFNGHAZFEEE L TR HILLE
RIBAF RO - EAZELT. Sk - SEELEBOREHE
AR TDIEEBHELTWS,

NEEF. FEEXTICHARUCEHIFEZREL T BBRED
FaEERETIEEBB L. AV —RICEALT, #ERk. BRIFE
BRIF ORECHEML. RIFREE 02- 1AV U TR UCERE
ICEETREEZIONTE o, ETBN, MERE X RIRINS ik
D EEMBLVCEFIEBARABOERRT YV vILODHEE ZDH5)
BIELHER, BENZEBTDRIGEEICMAT, BREKEEE
REO=HREZ B> CEBREICETIRIGERENEELKRE TR
LTWwaagEEZzRBH U, chid. AETIRYY T ULIEBERD
e ZRA A VEENTEH THARNDIFETERAK TS o e, T
/—RICALTIE CeO2 P TIO2 W HEFETZ7/—RT. ThoSDE
b3, i T 2 NI F O REZ BT 3. Lok S SMSKStrong
Metal-Support Interaction) #ERHF/ X—KILL EDOMEEICE
WThiEah, REMEMMEZHES I EZRWE U,

FoEEF

FRZRESH & LT, 20th International Conference on
Solid State lonics (SSI-20) (6 A. *XE. dAOZK). HKXUVE 41
EIEf#EA A= R5tEm= (11 A, #LiR) K& WTIEI ZhZhiBRF
EEPLUEREE. 40TH INTERNATIONAL CONFERENCE
AND EXPOSITION ON ADVANCED CERAMICS AND
COMPOSITES (1 B, *kE. T4+ E—F) TEBALNBEF
EBEZT oo FLRBRETHE SN S SOFC O EHERE 14th

International Symposium on Solid Oxide Fuel Cells (SOFC-
XIV)(7 B, BE., FZ20—) EEVWTHELRZELEDZHOHREK
Z{Tolco

e, SEEDSAAZIZABARELCTF/NARICDOWTEHHAICE
. BREXM, BRINETIHER. HRRZREIDIRIELIAZY
AR ZZITH. TEZARBEOFNOFERARELHRATESE
L. BERAOEHNARETOCWSEEERBEL. 55 EOH
REzHELT. RMOBEZSBANWCEWe, INSDEESZE
UTHIEBARNRY N7 =09, ZEBERERICO T BEFNRME
DT YR TA—LETRGEEEFHRLTWS,

Fig.1 14th International Symposium on Solid Oxide Fuel Cells (SOFC-XIV)
(Jul. 2014@Glasgow)

Fig.2 Group photograph of Kawada lab member.
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IRILFXF—ERZERE  International and Regional Environment
IXRILF—ERY X VFMFE4EF Resources and Energy Security

Fi - TRILF— ORISR
B0 AR

Sustainable development of resource and energy as well as Professor
sustainable harmony of environment Takeshi Komai

We have conducted various researches in environmental sciences, such as environmental risk assessment, reservoir engineering and geo-
informatics, for our sustainable future. We have conducted laboratory investigations on mechanical and hydraulic characteristics of
sandstone, carbonate, and granite reservoirs, for safe geologic sequestration of CO,, and effective developments of petroleum and geothermal
resources. Additionally, we have conducted on laboratory investigations on a new hydrogen production method using acidic hot springs and
aluminum wastes. Furthermore, we have initiated new researches on risk assessment of new hazardous chemicals, in-situ heating method to

produce methane hydrate resources, and reality of fluid flows in pore systems of soils. We have already developed new knowledges and

several innovative methods for environmental analysis.

HREHRE

IXILF—ERYRVHMEZE DI RECER - TXILF—0MH
EFRICEYRABMABRZD EIC. MIKRRICHITIVERER
KRS LB Y RATLADER, EIR - TRILF—HARICHESIRLR
BELVRREVRAVER, AORREBARRFEOBEFK. HBREIC
BFZLEPHTREOERMEE. S5IBEEENEDIRIFF
ICB T 2MEMNBHE - MREXET 2,

FAREDFER., HIRRNZEER - TRXILF—FAROERZN
ZERBELT IRRESSOCHBIREOREICETIRIM P RT
LOAREFKEEREL. BESSIUCMEZBL TEMPHRICERT
32ETHB, PMERDEEPREFEOKRMAR. TLAKKRE
ZEUT. MARRZLSEMABLIOHRICRELTWS,

BEMICIE UTOLSBBBNLBATOMEEHBEZT>TWVS,

- HIERBIZ (CED W BIEBHRERT & SO BB RER

- HIEOE - RAAR. XF VN1 RL—NEDRFERHE

- BAVPIEOKEBZPEEELZICED WORERE BT

I E R SOCRBE RORAEICHESTRIREYRVER

- REBEVPERICEDZEREDY R DE ST

- RBORBELHEUICEDVWERREMEDEE

- BRABZEHIRZOME (VRIBA - &)

BRREEXEICATETRESST IR EEORE

SRRETVIVEZVLAREREYEFNRB UKD S DKREIE
T, REXRBULIARABRTZBNT 2,

ATFIRICH 1T B TTREE DT

FNREE ABICESTHRLDROEERERGETF FHDHBTHD,
AIRBICHITPESBETROBE - RETOCRAZERIHIL
F. REVPRRIRIVEEZDSATHEICEETH D, AARET
. BEEZEUI - ERB)IIFRRICEWT, BELQKE - BT~
ILORBREATEITL (Fig. 1), HIEBERIZTL (GIS) &iEHRE
FRMZAVTHIRICZNBETZED TS (JAMSTEC EDHE
A

MRBEEYEDY R 7L
HE B EN R R DEZEA

BELEYVEICLBIEBRNERIEIZHBORETHD. BRIRY
NEWESNBHRDILZYEICT I BERFANDBEANKRDHSNT
W3, 1.4-IAXH V3, BOREDERILENTHD. RIFPICE
BEng<. MOBERFEAVIE (VL= 2B) HEDLON TV,
14-VAFH Y OLEBPHKEICHITDREIEICIRABRIDL
%<, FICTEADORE, TEISDOMTRNDBIT, LEHXES
BREIETZ/NIA—YDINERVEFICKEGRELEZS N TWDS
(Fig. 2) (B DILREZ).

WEIFBEBOROX A=V R

COz #tHEFBICEVWTIE, MEFBEDOSILE#MEFELTONZ
(RAOXAZIR) 2RO T2LAEHE/NTA—IDBENKRDS
Nz, "ER. ZLERENIA-YZHE. BRE BESLVT
COz2 EEMEDEAKELTERL L. BmEMiHBRFELTARUE (B
1% - IROFEDHERMRE) o

Fig.1 Sampling of sediments and
water in the Hirose River

Fig.2 Risk assessment model image of
new hazardous chemicals at our living area

Dff sive [Ex. Howse)

| Achvection-Diffurcn

B HFt RE
Assistant Professor
Kengo Nakamura

EHIR ES R
Associate Professor
Noriaki Watanabe

BIEEITEEICH T BRETRE

Al

REEEFERHRDOEMN - RAANRXIFEE ORI Z &b,
COz T BT BEBEHETHLH BN, BRI EEIDREIES
DRAERBIFIEDOERSEATVEN, FFER, KEIESDILRK
DEOFE. CNICERULTEL 2 EBRBOR MR LR ERDH
fRZzBESMc Ui (JAPEX EDHEREME).

HBERS AT EEICE 1T 5 TRE

WROBEAMAERFAENBITLEENBHAEELLT SR
(500 CET) DERUTEFEDRERICHITBHREERMBL TS,
FEF REXOEMSAEREFUEN RIS DREMFROEE - 8
BB (Fig. 3) BEEID L, HMERERMBRIBRFDOHD
ERE<ERBZY XBTHEIILZzREUE (LB - AAH. &5
IROWE ERFEOERIT).

mREFA L Iokd S DKREE

HEMHE - NRRDBEOKREEEDRFEDCSH, BRK (B
MR) —FIIZUVLREEYRINEAWKREE (Fig. 4) 0K
FMEB LT TOERAREFEREL WS, AFR. RN ERIGE
ERXZHSMcL. KREEYVI 2L —FZER LR (X2 - A
ERMEDHERME),

TIRPORETE

TERIEEENZBEEVEDTMAEDHZLRER (Fig. 5) 3. %
BRABIRBTRMES NS, LHL. AZLERIEE. LEOYERN-

¥-fy CT bmage
aifshe.exp

a L Y .
-l z
RLTUres o
[ &l Hragsh

Eferwe el she s (WP

Fig.3 Discovery of elastic-plastic transition
stress of fractured granite.

Fig.4 New hydrogen production
method using hot spring water.

CZHIANZXLZBRICFTHHIZCENTEDREA. EOXAZX
LDBESNDIDRNERBHBRAETH D, COMBEBRT D).
AERFES, TEPORGEREZ, FICEWREOERICEBLT,
AIRML - ST 2 & ICHE R LT\ B,

ARER—LR—Y © http://www?2.kankyo.tohoku.ac.jp/komai/

BT NERA |

We have won several awards for our environmental and engineering studies.

Professor Takeshi Komai and his colleagues received the 4/th Environmental Award

from the Hitachi Environment Foundation for their outstanding achievement in the

research and development of GERAS (Geo-environmental risk assessment system).
Associate professor Noriaki Watanabe and co-workers received best presentation
awards from Geothermal Resources Council (USA), Geothermal Research Society
of Japan (for two presentations), and Tohoku Branch of the Mining and Materials
Processing Institute of Japan, for their researches on absolute permeabilities at high
temperatures, and relative permeabilities, of fractured granite.

We have also published many papers in leading journals, including Chemosphere,

Water Resource Research and Journal of Geophysical Research.

NERESEERFINR H

B E - M A EAE (5. FEMEREEE GH (AR RX-
M. EFHARB (EB). FRHERR (B8 (KK FK-£B)). &
Bk B (B8 (RRFILKXEAE)), EEME B (B8 (RFRE|ILKHKRO)).
2G—h7 v 7 ()

T REAREMERSIIHEERE (- A, AIST (BH-EE - ),
50 - HREARK: JAPEX (Ei8). ERM-—RILATYFVIMRAXIESTE (B
H - i) ERAF-RIERYYFUOMRIESE (B8

BipiE : 7Y &K - RERNPIREME (E8 - PiN)

Water pathway

Fig.5 Column test using soil and
image of water pathway in soil

MELHUISHIY
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IRILF—EREBE
RIS A (A LEES 8P Designing of Nano-Ecomaterials
B & DS TRILF—0 5

BIRZHS F /BERMHRRE - A

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

International and Regional Environment

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.

RIBICER L7/ HRlRF

ﬁ%7u§:7h\

F/MBEAERTRSMREZRARIZMBELTHEFEIATVS
B EOBRTRERRENGEMBIET DI, BHNETH
BEZRARICRRTESEM - HRR - RRICHEHITZ2LENH S,
CORBBERANS, KARETIE. BEHRFTOMBOREZHE
RO X @ ERTEOHB/ AN EEC THEICHEL. ZORIGHE
BeERILENFEVCEENTEZMNAUTREAYTSET S¥XA
DHERREOF /MR EARTEFEZRAEL WS, e, Bk
BEZRIRT 2O DIREREEDOFERZT>TWD, 5IE (A) BR
IRIF—THHR (FEGEEEEIDANT T+ 77 RLEE,
RELZBAET/HF KBEMACIGS F/HF BRE). (B)#
BEEF/ - TOMK (BEE T/ AT SHELETREEF/MEL
EfRma FIRRIE AR/ AEM Rl KRR/ MR 28 ). (C)
HBELT XY FEDMHZETTREE T B DEAFIEEM. Fico
HTE5,

Photo.1 BHEOEFER (PACIFICHEM)

<R 26-30 FE RfEMHBIE HEBME(S) "BERHFLRZD
ST BEN—RYFH/Fa—TZHRAUFERELT/\A XD,

- Fik 26-28 £E BAEMBE EBME (B) 'BHTCIGS
AGEMZERRT D BHMOREL,

- TR 27-28 FE  RUABRHBIESHENBETFME 'R B DERRIC
ClfiF%Z CIS KB T/ K FIL I B2 EIMDOFER & RNGEHBRHA
B

- TR 27-28 FE RAEHEBME HFMREB) 'Cur/fFzH
Wiz Ag EBEBREICLD Si KBEHROEIX L - HHERIL,

c R 24 F-29 F XERIFE HEIGEERERIRILEF-HR
MEZOVI I MNRIMEHEDLHD Y-V TRILF—FFRERKLEE
B RIAERZEEUCET MEEESOR/MRIRILF -8
BREECIRILF—EEIRTLOMEHH,

- TR 25 FE-28 FEE (M) BRMRAAR - EBUYMERKE =
WEIEYHSOLT7AZVEIEMEAREE "#AEFVYFEVE
AR T RS

c PR 25-27 FE O BALKFE - /NFV Y (R EFMRIEAE
BMiEREAR IO/ N TH/RFHEOKRGER - REEBA
DERICE I 2R,

Photo.2 LEFEHRZRDHF (PACIFICHEM)

ZE FEE—
Technical Engineer
Kenichi Motomiya

HEHR BifRE
Associate Professor

Hideyuki Takahashi

Bhgy L2

Assistant Professor
Shun Yokoyama

ERRUVEASZRER
ZDMIRR IEED (FEEE)

HEMREFRBOZEF. 2015 F£4 B— 12 BOHMICE 16 4
DERMAKFAERETolco RARETIF. ZEEEDHEFFAKRE
APEH. IZ2=7—YavEhlcdds/0—-/NILbE{REET S
CEICBERZBVWTHED, ZEREEBEOEBRRRATORKREE LR
BZEOEPZERNINICITO>TWD, YK TIE. International
Chemical Congress of Pacific Basin Societies (PACIFICHEM
2015) (Honolulu, USA) TIid DC2 EHIEE (EE 1) & MC2 £
FIRRENOEHRKZ, MC2 LEFIEXE (FE2) & MC2 $4%E
E(BEI)WNRRY—KKRETSHRE, it 6 FOEBRRKBETORSE
Z{T>TW3, 20, BRAIRILF—ICETIAMEE PERKEE
ICRBPRIERZEMMEICHITDHANEERE, RGBT ZITVE
Ufco BR - ZM¥R (EE 4 MC1 #§iXA—FEDZEDHKTF. BE
5 RHFWERKROKF). DAYEFZER (EE6 MC1 T5T7VE
HERORF. BE7 MC1 BRHEERROKTF ). BEERADESR
ICBRBAICSIML. RRDERZETO>TWS,

e

Photo.4 SHABREDHKTF(EREMER)

=
RE

L

- LB IRR
FH 27 FEER  FMFERIZARRY—EIRE (2015 F6 A)
- T A
FHL 27 FEER - BEMPRRILZERRY—HIRE (2015 F 6 A)
CEIRAR —F
TR 27T FEER - RMEENSKREBFRIY—HE (20156 F9A8)

E$$ﬁﬁﬂ%%%ﬁ%§ﬁﬁ%ﬁ“

KARETEZEFRBOBAZAMREIFAARENDOINEZE
BRICT>TH D DC2 DEFHEENARAMIRESIFRIARE (T
27 FE-28 F£E ) LIRS TWS, AMAETHELREICER
UTcBAAZE#E B2 BN BAZMIRERRFRIMREICHIRENT
W3,

Photo.5 BHABHEROET(EREMZR)

Photo.6 T57YEHKKROKTF Photo.7 SHERKDKRTF

(ISRYEZR) (ISAYEER)
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ERITXRILXF—EFRF4SEF  International Energy Resources
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Carbon dioxide reduction through more efficient
resource utilization

alf

BE K%
Professor
Fangming Jin

Our world faces the greatest challenge in the history of mankind. For about 200 years since industrialization established a constant rise in

wealth, this progress was accompanied by a rising atmospheric CO, level. Today it is common knowledge that the constantly increasing

emission of CO, causes the anthropogenic greenhouse effect and climate change. For future prosperity, it is necessary to abandon fossil fuels

and replace gas, oil, and coal by renewable resources.

One important factor is the utilization of waste biomass for the production of energy and chemicals. Also the development of the artificial

photosynthetic conversion of CO, is a promising alternative to conventional technologies. And at last, sustainable management of resources

requires the recycling of waste materials for a closed loop of carbon materials.

The most challenging issue of our time is the rise of the
atmospheric CO, level. With human activities burning fossil fuels,
we affect the global carbon cycle (Fig.1) over a time span that is
much longer than our own life. The reduction of CO, emissions

requires the termination of the use of gas, oil, coal.

1.Chemicals from waste biomass

As an alternative pathway to fermentation in bioreactors, such
chemicals can be obtained by hydrothermal conversion in water at
temperatures between 200 and 300 °C. At very low reaction times of
seconds up to a view minutes, more than 30% of the biomass is

converted in the presence of inorganic catalysts.

2. Artificial photosynthetic conversion of CO2

Biomass can be used to fill the gap. It is not only a potential source
of energy, but offers also many ways for production of chemicals,
which are conventionally produced from fossil oil (Fig.2). We focus
on the conversion of biomass that is commonly considered as waste.
Materials, such as food waste, straw from wheat or maize, or rice
husk, can be used to convert into valuable chemicals[Isuch as
formic acid, acetic acid, lactic acid, which could be the foundation

for a chemistry based on biological sources.

Fig.l Chemicals from waste biomass

Farmic acid { 80%%)
Acetic acid (35%)
Lactic acid (50%)

Formic and acetic

acids (35%)

Acetic acids (35%)

Acetic acids (35%)

Another promising way is the artificial photosynthetic conversion
of CO, into fuels and chemicals. That is, solar energy is used to
produce organic molecules and hydrogen directly from CO, without
the help of biological organisms.

In our approach, CO, or NaHCOj; (sodium hydrogen carbonate) can
be converted to formic acid or other chemicals at a temperature of
about 300 °C and in the presence of metal powder from iron,
aluminium, zinc, or manganese. The reaction with hydrogen derived

from water yields more than 60-90% with a selectivity of near 100%.

Hiydh ol pesation

[Fossils (Ol Gas, Coab)

Fig.2 Global carbon cycle.

EBR ISUE FR
Associate Professor
Guido Grauze

B N—IL ATV

Assistant Professor

Kyle Bahr

Further investigations show that the metal composition in electronic
waste is applicable as a catalyst for this reaction with similar yields.
Therefore, aluminium powder produced with high energy demand
can be replaced by waste materials, which are difficult to treat

otherwise.

3. Depolymerization of polyolefins at
moderate with aluminum-titanium catalysts

Polyolefins are the most produced plastic materials in the world.
Their applications range from packaging materials and films to low
performance household articles. Most of these materials have a very
short lifetime, being disposed rapidly. Some waste polyolefins are
mechanical recycled without reaching the former properties (down-
cycling). However, most of the polyolefin waste is incinerated or
used as fuel in coke ovens and blast furnaces, ending up as carbon
dioxide in the atmosphere. For the sake of the development of a
recycling oriented society, it is desirable to convert waste polyolefins
into valuable resources.

Aluminum-titanium catalysts are frequently used for the
polymerization of olefins, known as Ziegler-Natta-catalysis (Fig.3).
These catalysts work in principle in both directions, polymerization
and depolymerization. Therefore, old used plastic could be degraded
to olefins, which could be used again for the production of plastic
materials — a resource cycle is established. Catalysts used for

polymerization, however, are sensitive to water, oxygen, and other

Titanium
} . Polyolefins

catalyst ﬁ,?\:“- N
/_.; J . _". ~\

H Titanium

'

| Packaging

Olefins " 1.
N

Plastic waste

Fig.3 Resource cycle.

contaminants. Moreover, the temperature required for the plastic
degradation would also destroy the catalyst. Therefore, it is necessary
to develop new catalysts with higher temperature stability and less

sensitivity to chemical impacts.

4. Stakeholder analysis and agent-based
modeling of geothermal resource utilization

In order to limit our impact on the global climate it is necessary to
meet our energy needs while reducing our usage of fossil fuels. One
very promising alternative is found in geothermal energy, which can
be extracted from the earth and used directly or transformed into
useable electricity.

In addition to the technical obstacles of finding and developing
viable geothermal resources, there are many social challenges that
must be overcome at each stage of the utilization process. Japan has
a long history of direct geothermal use, which has contributed very
strongly to Japan’s cultural identity. Because of this, many people
worry that further utilization may stretch the capacity of the resource
too far and cause damage long-standing traditional usage. In order to
balance the respect that is owed to historical practice with the
resource development that is needed for a sustainable future, it is
necessary to understand the perspective of all stakeholders and work
to create options that are agreeable to all parties.

Agent-based modeling is a computational methodology that uses
simple rules for individual interaction in order to understand
complex aggregate behaviors. It has already been used in other areas
of resource development to help forecast potential outcomes of
applied stakeholder and policy strategies. It is a powerful tool that
may also be used in understanding how geothermal resources are
currently being used and how usage could be expanded in ways that

have the consensus of stakeholders.

Outlook

This kind of CO, conversion will become essential for our lifestyle
that depends so urgent on energy and plastic materials, both provided
by fossil fuels. Only if we accomplish the step from a fossil fuel

based to a sustainable society, mankind might challenge the future.
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Environmental Policies

A/ R— 3 VEIRE45SEF  Environmental technology and Innovation

Ny I7Fx v ARNBEICLD

FATRIANEEZDA /R—=2 3>

Research on lifestyle innovation using backcast method

HHIR ) Bk

Associate Professor
Ryuzo Furukawa

Our department has started in April 2010 and pasted 5 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 ‘Creating a Fountain of

Future Lifestyle Ideas’ supported by JST-RISTEX has started this year. This project proceed lifestyle design projects with Toyooka city,

Kitakami city, Okinoerabu-jima and Mie prefecture. We have done over 450 times ‘90 year-old hearing’ in 47 prefecture of Japan.

=

AOEFF 6 FBEZMZ. 2015 F 4 BICRERMA/N—> 35
FHSA/R—yaVvBRZFNFLLEMMNEBS N, BEFHNTT
A/NR—=2 3V % RETBeDICFAZIRENCONT, HRBFZ
HEREUVEHRHFEZRAVT BEAMRETV. BEHFHNTICETS
A/ R=23y - TOCRAR. FHEAELRTATRAYNILHAER. V
Ya—Y 3 VEIRFERR. REINSORIEAREZT>TND, K
FiF. OOMEZ VYV AETEZISICHESD. RIEMNIC 47 FEFED
STOHIBZRETDIENTE, Ffeo JST— RISTEX D TRk
DESUVAZBOROEE 7OVIIMRIREN. 10 BrSEE
BEEM, sFRILMH. HKREBS. ZEEFRBEEMIRICET
274 TRAIAINT AU TOI 7 MR Ul

RIRHINTICETS
1/ R=3y - 7TOLARRE

BEHHNTICEVWTE, IRILVEF—SHEREDOI/RN—YavE
RETBHIC, BYBBERIDEEEIND, TRILF—LHERKS
DHOABEPIZAVDA/N—ay - TOCREHFL, BiE
BH OB RFIERTOED FICOWTHAZEREITL. 11 BIC/WF -
Y4 THESI NI The 13th International Symposium on East
Asian Resources Recycling Technology(Earth 2015) TH%
E{Tolco FAHRFICIE. ARICEETZHIBEDSEE - 20

HMEYREHRRTHEEZRF U,

Fle. FATRIANIN A/ R—=2 30D 7O RERRT DI,
DENZESUAZFMIZFMEBZHEL TS, ChETOE
SUANEEZEULERICOVWT AKDDENSZEZZERN
EDBREEENTVWEERBOD, TNHREDLSICA/RN—3 V(T
HEZEZTVWDONNCOWTHMTT D ENAREE D,

DESIS (Design for social innovation and sustainability)
DFED—IRELT, BRIEBIFZY—2vILA/RN—2 3> DEH%
INEEL, DESIS &Y hT—0 DAY NN—~DEFOEBFEITOTND,
ZFDO—D2DEEELT, ‘Ageing, Ingenuity and Design’ h'EhRS
. 12 Z®D 90 Year-Old Hearing for Sustainable Lifestyles
in Japan, Z#E LTz,

HHWTODELRTA T AT A IVAE

BN TICEVWTODDEN S ZEAHIESUVADEHZHSMNCT
Bfzsic, 2008 FELNSEAND 90 REF UV I EEHBLTE e,
2015 F 10 BICHBRICE T2 90 me 7 VYV XL, BEAT
1T 47 MERFELTOMIBTOERBEHIIRT Ulceo BERATET VY
TEBARIE 450 AU EEBoT, ETYYTDRERE 44 DKD
nNoDOHBMESEICHITL. HIHSLSOLERAKRZZAT—K LT,
D90 TV VIO REIF. PEN(Public Engagement with
Nano-based Emerging Technologies) Newsletter I 2014
F7ANS 2015 F 3 AFTEHFH U, 90T UV JICELTIE.

90 year old hearing in Yamanashi

#(omRFHEIcCERI N, TOM. BREERABRETHT
. BBERKIS. AHMEARRR. WETRERIRYOY, #
TRERRFEE, SAC A& RFRETHEHEU .

it\%/D(DE$K%*4?V—77/Dy—ﬁnx&Uﬁ$

S2OBMADEE. FATRIANTHAVYRORAF¥—T0/0Y—

BV AT LA ZIT>TE . INSOFEZRAVWTEERERMM

RUEFELEFZFLCEWTSAIRIIIT 7OV %

EELTWSH, 20156 F 10A. ThsD7AY I EEBELE

HIBARELT TRRODESUAZBOROAE) 7OV VMY

JST=RISTEXO—207OY V7 hELTHRIRES NI, 2OT7OY T

I FEROBREHNEBEZ /Ny IF v NBERUD 90 Kk

FUYIFEZRWT, HIRHEOLENRTA TAIILZEIHT

PEBREBEIZEEBHEIDBOTH S, EF/IMRELT &EE

BEMm, sFRLm BESEHRKRES. —ZERFLATEM

HWEREL. ZOHIBSULWHZ4 7RIV OREZBIETHDT

Hd. MRZEDDICH>T. ETIMRZEEDHHEREICIE

TRRODESUVAZBECROEE MRE, Z2REL. BaFEH

ARED A TRIAMINEED L HRAREZIBEE TDEHDDET

bz &lciEore,

METTEE)NINBRELT TREDESVAER, NIIEEHLS
fco MHMRANSHEZEZED, THEO—RELTREDZA TR
AN ETHFAVTZIAFIEFICDF, MEHFORKROESLAZ
RRIIBEZEZDDEDTH D, CITTHIVINBESLAIR
REEURE, ETIVHXZE RS, BANAASNSD, EAHICE TR
ROBSUVAZBOROEIE fARE) BREIhD&ILBoTr,

Ffe. BE. BRTMKOEEN GBI LSELTWBHR, Tk 27
FEE TKCHAPEEFHAMRRLEEEEHERTAEE OFF
=X, BAMErZORMzERICHATICEITEIREDTA TR
M eEZ, ZZICDERMEZBELL. 2O LT, BAEMED
I5RZEFMOTREEZRN I 2HEBRINRY— Ui, BAMIKE
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Shiroishi-washi project

..|| [ ——

L)

Shifu process of Shiroishi-washi

ERAUTERLARNDEZ YV PREZERTWS,

TEEIOBEEICEALTIE. 1 7RIMILTHA Y FEERBWCH
EYVRZBIHZREF T2 HERAMENKRR ST RCZ DM, BHEX—H—
EHRICHBSI N,

AFZOBABRAICELTIE. League for Humanity O35 E
IFREAD—AEED, RILIYY - RAVIEEWTE | &= E
L. RAYOEIVR-Y—=F—=2vTDIKNIY T - HITVER. 41—
AV ITFZDRRNERSZHRLIC, 1FUR, R4V, HREHISDE
BEEEEHROULRDSOHELNBRUBINERTIIZHDOARLHR
BHBDITBNCOVWTHERET o,

T/

M0 mEF UV 1. &2 HE (5/21) . EB8#HE (5/29,6/17).
EFH8K (8/1). EREEMHE (8/8). BARBRHME (8/15). Lk
o (8/19). RIGHE (8/23). mEHHE#ME (8/30). Hig
&1L X (8/30). & 5EHH (8/31) . MEHE (9/8). TE#HifH (9/15)
TRNINfc. Feo RRYEI—RL— 3V HTO 90 MDA
IS BERBR BREFHTVHY Y, CEMEINZEBEF LYY,
2 B1H&T) IKBNSh, FEBLEHERADBEET 0 RET
VT EEHEITDLIRIENTE

e, FATRIANTFAIYOMFR - REFEICOWTIE, BT
TZHME (1/9,1/19,1/26,2/23,4/6,7/10,7/24,9/25,11/6,11/26) .
BE#HE (1/22,7/23). #FE#HE (1/22,9/15,11/26). BH#HE
(9/16). Ftoc#E (9/16). REBHIR (9/29) TN SNhic, Fie.
NHK S V7 I3biEiESR) IcbWTHIIINAARRBRKETHEELE
TSATRAIAMINEEDA/R—> 3 (10/11) HBES ., Filck
7OV MNERDOE>MMFEDL o T,

Earth 2015 in Pattaya, Thailand

Research on the Hitachi sites

90 year old hearing in Aichi

1st League for Humanity in Berlin

Discussion at 1st League for
Humanity meeting in Berlin

LSD project in Toyooka
(Nakasuji shunwo tanoshimu kai)
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BEISERSEEE Environmental Policies

Bistt S81EE% 48P Socio-Environmental Dynamic Analysis

% & IRIE— i FTRETR AR K &2 K 8D T

iz R R
Development and the Environment — Toward a Sustainable Future 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

resolution of north-south conflicts over the global environment.

FE, RERZMOIBREDEH T BERAZEDN S, THEIEFHE
FERARD COz FFHEICHbM M D5 BSZ HER LE EEEST.
R HERIE OB AICHEHANBDRBEVIDBREDN?) Lo
EEDNENBEBLWCETRBDERA. —H. FEEESHRTY
TRTFI7VUANSDEFENSIF, TRIEEEMEZERIC. FABEOD
TFRFEDERN) ZESERBFENBWVIEEEDOARBIEICIDED
NEFBETLL ) EWSERNERADSECRENETY, 1980 F
RICZOBBEIEBRHNBSETRICHOSN D LSICE>TLERD F
X, (F. SHE>TRZEVWSHTHRDRENTVET,

HFRERD CO2 HEhE L 8> fchE

%1 RIE. 2008 Fic/—RNIERFZEZZEUR—IL - J)L—
IIYVOHBRRTAVNSNTNS IYI/ORFF) ORBE (REE
4 b (2015 £ ). #hRIF 2006 ). HSWMocHDTY (HEALIF
BAKY ) ChZEENE. BRAZED EROERICEHEITZDEHS
NHBZEIFBEETLELS, ERE. 2000 FREFICHED CO2 HE
HENMKDZNE—RICEETDIEVWSEEEZT T JIL—U~
Vid 2009 FDE 2 liH S TREBOBEFRE) OEIC HRKERIEE
R AIEEN ? (Is World Growth Sustainable?), &REY 5Hi% fF
TR TcEEZS5NZDTY,

EANE

Carbon diaxide emissions
(million metric tons)

9,000 -

1T AEHEOHD CO HRHETIR7Z X U AHERK

—A. B2RIF 1T ALDD CO2 HiHE (BiLldh> / N) ZRU
TWET, chzRhiE EFCHITZE2EBICOEIIDET. HED
FNIIMKAR, BIZIET AV AICHERNISBERICEW &N HDET,
2011 FICFP AU AD—AHD 16.8 b, ZNICHULTHEIE 6.43
hrTd, HRFGIEZDEIC 4.58 by, FEN—AYOPHET
HRFH%Z LR >fzDiE 2005 FLUEDZ EISBEFE A, 13RDA
A%z, D OAREEERIXILF—RETIHED, ELEEL
TO COz BEHED2RBIBMIFEMNCBRICEC SN 2D TIEHD
FTH. —AHLDTRNIE FAUAD 38%DKETT, T—ALf
D1 EWSRETRNIE. FAXUANA—ZRZUT (16.4 k) LifhA
THFRE—DKEICHDET, RWT, AF4 (13.3 k), OY7 (11.9
Ky ) EVWSREIRDTEVWTWET, COLSICRNIE, SEOBFE4RE
EHSD MEEEER) OERICH., BE3ARIEHZDTT,

rEhizy 7V 70D—A%ED CO2 HiHE

E2RMSERMEDELSIC. HAD—AHD CO2 HEHE R
1990 £ I 8.66 k> TR OECD(25 A EH )(7.92 k> ) = L [E
D, ZD% 9.5 Y DKETEREZRVIBELTVWEY, ZDMRE. BM
OECD [FRRICHFHEZ RS LTETWEY, 2011 £IClF 6.61 b
& FEEFRFRBUKEZTHETLTWEY,

F2M FEE -HIHO—AHLOCO2 HHHEDLE

25

5 = = ——
0 — > ’ =
1971 1880 18850 2000 2011
=a=T2AFn =a=EWOECD —e=[R Bx=

——Tl s =L Ry

T4UEY TORERE(1982 F) h5. 71 JEYD—ALD
CO2 HFHEIR30 FRDSHTHIREALEITVLE A

SEREIRERTTEIWVN, Chi@7ZIYT7EED—AHD CO2
PEHE (BAlEh> /A) ZRULTWEY, 1990 FiTiF¥ Y AR—IL
HMNERDKEZ EBID, 2000 FRICAZEBEPEELHEDZN
ZFEl>TWEY, YV HR—ILO—ALDEE GDP (F 2011 FIC
48,000 FILT BA ([EFIC 43,000 kL) ZEE>TWET, —A.
BE. ABO—AHHRE GDP [FF4FIC 20,000 FILIFET. H
KDERDKETT, ULHUL—AELD CO2 HiHER. BE. AE
HICAFIK 11 brBT. BEZUTHRMN OECD dZh%e. EE->T
WBDTY, CNIZEEXEZEH TENR FYTD, TNETEDS
NHBZEDPRHSIAIETI,

RO THEE) OILXEFFRAIRERRE

2000 ERICAD, FERECHICI0EEBZZAOEETZI VR
PEERRDEICE ezt HRAREZUCHIREEZHDIE
g, REBEEZDZEEZITHVWLWTLELS, F4RIFHEHRD
BERAOWLE (BAE%) OfBERILHOTY, MHEEEEAOIC
HHZERBOLLEF 1981 F£ic 52%TH>72HDH, 2010 FiclE
21%FTHRALTWET, BFZY7 - KEEHIBTIEFRETOD. FUL
TREZY TR TIA YR TD, EELLOERNINICKEEML
TWBHZERESETHHNERA, COMEICKITZIEREDFHL
(& EEMTOEKRE "HEE) OHBEEZEEKLTVET,

EIM —AHDDCO2 PRHEDLE( 7Y 7 FEE)
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18971 1980 1990 2000 20Mm
W —a—H* e
R = L =l =8=T LT

=T, == -2 R H

HHEELE T SE0TELDALDBREEZBBLEXE>TVET,

MOT. BADEERRZEEB TXA O, =DM (7L
E. SEE. KEE), Y 3C(A—. V—F—. AF—TFTLE) I
RODWeHBEWTHREE) OFETLR. EF - EXMEEE. S5IC
FEEBEZRDDARDMRRKIBERREZZDEVNS, HDOANZ
LD STIYTOEWHIET, BEINTVWEDTT,

BrY 7B T ERMENRERAUNEEDNTERLNVIST
YallEWTTSE, SHTR. NEEROBEVWRICIEIA—REEDITK
D5V EWSRENBESNTVET, COMULEBHLSEHHL
EEOMIRBETORENRBEIBSICEBETEDZETETT,

BEDOHIR. OWTRTERD THEE) DIiKZERET DL EICE
NS EERFTELSCHBOLEEVWSERTOEERN, HHa4s
BRERICAT TRIEIREREFAGDON, ChIZSHEDONEINE
REBBFED—DRELEEZADDTY,

(BEXH)

1. Paul Krugman, Robin Wells [2015], Macroeconomics (Fourth Edition),
Worth Publishers.

2. BERLH - SBE - IWEREMR [2015]. T7F2 N7y VRFERE
EE. BERE.

3. BRAIRIF—RFMEAM FHESHLIZYMME [2015]). TTX
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HiizERE (DOWA ;R—JLF 1 >4 X) Endowed Division (Dowa Holdings Co., Ltd.)

WEIRIENESYE Geosphere Environment
BEIEMRIBERESR 92  Study of Functional Materials
RIEYERESSEF  Control of Environmental Materials

RIEFfBSREMEE & e
HlcRERBERDATLZBIELT P o Shiator

Towards Establishing Environmentally Benign Material
Synthesis and New Material Circulation Systems

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

The research activities of the geosphere environmentalogy division were separation, decomposition and migration control of pollutants such
as heavy metals. And technologies related to the development of materials to concentrate and retain rare metals is also being researched. On
the other hand, the study of functional materials division focused on the mass production of inorganic materials applicable for the electronic,
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 modified a negative material for the purpose of future Li-ion rechargeable batteries.

HEERIR IR 7 B

Geosphere Environment

XRF microscope image of the LED chip

O I

FHHTIE, WEREICHIZERNEON M - MR, EER
LEMBET S LTORT - BERBEENZH 50OWRI T2V
- HEVAF LB EOTHRERELT WS, 2013 ELUEAZRE
TRERETE4 AEEHL. RESABME ARERBICLOT g e

EOWMET—VERNICGER D DREEHET>T NS, a E --

BREMAIBROODA NV NIRAE
Inventory Survey for Establishing the Recycling-based Society

[ EREHSBRICEDSMRE]

HEIRTLDBERDIS. RO EU DEIZFICDONT, H2WET
VT7BEICEFBVTAVIICDODVWTIHARZIT>TWD, EU OFEICD
W, REXK (12/2) ITARSIhIBEREZ/C\y o — (Circular
Economy Package) ICEU. EEHRITEMRZEBBEUERESR
BREZTSEN EERFHICBELTWS, PIYTEBEICDVWTE.
REDBDIKODORLICED, BENGBHKEEZRITZHT, BRED
HEREBEITZIHOERPREEREICDVNT, IGES () HIIRIR
BERRREE) RELHHBALTHREL WS, AER. HEAH &
V7Y 7EBTOESHBEEDEDOEEMEICE LD IEHRIRMHICE
THH0Y, UFHETUEC Y70\ CFC (7OV) B3
REREZT o>, BHRIEYA TiTONcERE¥% EARTH2015( X
FITIVFAVIRE) BETHRRU, RMNVICIE. #RNSSM
LTW3, WILLLSDOF/EATRENN - BERTOREICELST
FEROEHRZEMNELVTEMIN TV SRR RMERMEE IO
VI MTOEEZEMITELT NS,

CE [cB9 25 BIEE & DI
Consultation with overseas invitees for Circular Economy, CE

74 - P\
#BIR T AL

Associate Professor
Norihiro Shimoi

Hix BPE— AR A E—
Professor Associate Professor

Ryuichi Toba Suto Koichi

B KEBRE BFE BaE&EF
Assistant Professor Assistant

Takahiro Ohashi Yoshiko Shiraiwa

[ EEEREANMBICH T HREKE EMEYERR & OBEROER ]

(DOWA IR—ILT « VT AR Rt & DHEREHAR)

EANOEBRRRLMBICEVWTHRELTVWSREKE LV ZD
WERBETOMEYMERREZINZTNEBL, SHKEEOBENK
PRUBRFOREZEREITDIEZBNE Uico REICIE. R
FITILHZERRERN L BICEVHMEIRERYEZTANTVS
EERUSERLADIBICOVNT, BEHKELOKLERFELAHSHE

RIBMRIBERF 7 BF

Study of Functional materials

EHRDL. ZOMEYHERTZTolco RET7ITDOUDH TR,
SHREBEYVOERNROHSN. ZIDEEMRBICHFSI IR
REMETHD. ZAREVOEVWDZHKPOMEYESICEE
TBIENRINI. Fio, HAKUERBOEBICLDMEYEER
PRELEB LW ED RSN,

YIARETIE. LNMREBTOZHELT /A ROMERFEEZTHT
W3, 9| BFRMERENAREXT /AR TH DD RNEEIAIB
ETFVWEOALDIHD. EABORBREZTS>LEDIC. AMBEFH
ROFMAEDHEREETolc. BEBRTIERENNEEZETIESE
EABBERONRBEIN. BABBEN 100%EH2H, BREL
REEHICHERABHEATOMNEELLTEFrUTZZHBLTLEL
EAMEMET I3, MERREERTORLIRY MNLOBENRE
h, ERTORTEFHEEED, Fig.l FERULCBRER~ER
OEFETOREMNARERT7 A MNLIRY Y RFHHEEB TH D ALK
BEBAWTHELERHD 250nm @ AlGaN MQW HERE F3h = %57

Fig.1 Low temperature PL measurement system.

MUTHER. W 70%EVWSHENBSNTED. AUERTOME
EORER DK 1.4 ETEHR—DOWETHZ DD ol

e REEDS AlGaN ROZHXRFOARMEICEFL. &
FIHOEBEOBRERLSVILT/N\A R 7O REEOMERFEETo-
TW3, BERFIEYavhbF—8 HEMT B2 Y1 A—REET.
AEXERAOETEADFEEBICOAREEZRFELS5ETIED
THD. St EARKRFLOBEETOYYFU I ERFLTW
=720\,

o
]
o
o
3
3
3
]
E]
=
-]
=
m
E]
=t
=
)
E]
3
]
E]
=
&
(7]
=
7
S
o
®»
-
)
=
>
o
<
)
>
o
®
-
0
o
@
o
=
<

33



34

RIEVMEBRFDE

Control of Environmental materials

[BEA—RYF/F1—7 (SWCNT) OFEHFENT /N1 ANDIHHA ]

BIET/\A ADELXRMEADREICHT2ERIFRATL. BEM
Xz EF2AFRELT. BRIGEEH—RYF/F2—7 (SWCNT)
ZAWCBREFME (Field Emission ; FE) BREHIC &2 FEFEN
TIAZAZRET D, BIRIF—BEEMENXT/\A AOEAICHA
T TEEEE - ABNREZTERT DD, BRIFHIRILF—E
ERMBEAEE (NEDO) Fr 26-27 F£FE "TXIL¥— - RE
MRMEE 7OV SL/BEEBNEAT /A ROMKE, FSHEO
TILICSEL. TINAZAOERALZKIBICHET 2Z<OREZR
22 &I U e,

fEsk. FEBREIRBEFT/\A RICHEVWT CNT OBEFREERDE
SIHERLICHTIEEERICHA> TV, ZZTHRAFERKREILL
fc SWCNT ZR\W., FEEFREFmZzEREENE T 1000 KHE

o 0.045
=< (.035 e oo un oo
; 003 R MI{LSWCNT
= CNTHV=E=S W7/ =F 2R
£ 0025 CNTH—F i BAESWONT
= [Ref.) CVDERENWCNT
— 002 PETIZ:3%3 mmt
g EI M : 3.7 SkVIES( W)
2 0015 AMWEEE : 10mA/ cm?( )
3 401 RO 10-Pall R M F /=)
oo
£ 0.005 (Ref.) CVD4ERE MWCNT
o
=2 0
0 200 400 600 800 1000

Loading time / hours

Figure.l Comparison of field emission life employing highly
crystalline SWCNTSs and poor crystallized MWCNTs as a reference,
respectively.

SWCNTE#E (ITO-SWCNT)

BEERTZZEICHI U (Figure.l)s CNT ZRHWEFT/\A
AHRICEWTABREIFEICRBROHIRETHD. SEkEERIL
CNT OBFT/\A1 ZN\DLBRENERTZHDEHFIT S, 5IC
Yy I EMEISELT (Figure.2). &#E&{L SWCNT 29—
DEUICEREERETHERTZHDER 7O AKM %R U,
IS EEBER /O & BRAULBEBHREN DOEBEREE
RIZTFEFENT /A RAERZEHERE TS, 71070k
A T7REEZITLU. BEATLED AEOBENXREEIZT/\(
ADERERHELEICKIN Uz, Figure.3 ICFDHE%RI, NEDO
TOUSLSEICED., FEEXT/N\A ZABRICEDLIME - FH%E
KIBICHEETE, TINAREBEDHOERRHEH EARICTRIE
FEICEIZEU,

Figure.2 Image of SWCNTs dispersion by a jet milling process.

Figure.3 Overview of a prototype pattern designed with field
emission device (a) and a light image using a prototype device (b).

[SiZFALIEYFILAAY _REMENEDEIE ]

KARIF VF VLA A ZREBOERMELT Si =MZERL.
AVRYYMElC &> TEBNICEEHINTWS, BERAETO
BRAREBZAL CHAREICT DO DER L L ZREHM
ZRIBTZCEEBNELTWS,

Btz KAEL. M OZHEOBRDELEREEZEEICT 7
HDICIE SIEEMRE VL TCERTZILIFBDERARTH Do HA
SiE CuQ ZXA/TIANTOCLATHRERULICEMEZAL.
2000mAh/g DERET800 Y1 VLU LLZELERREZITS
HRZEFER U, LHL., BREFELCEVWTHARERESOREFML

| (a)e SMBLSEM(SLO=10: 10

[CNERUDNRIGTET, BRARBICIFRIEAMERFEEZRL
TW%, 2 TSETOMRBZIGAL. MESi & Li2O ZAN /T2
ANTOEATERUVEENEZRIEL. ERENOERARESE
ERIIEMENEMRERERRMOBILICRINU, HUZE
MEF/~Y72o0O0VESI-LI&Si & -SiBMIVRI v M E
EEEERLTWS (Figure.d), BERFIEICE VT, Si-CuO HeE!
EMEEHRUCEERAREICEUEROERESEEICRIIL
(Figure.5). S#IFERERFmICAT T HzHET S,

(b) BREISTEM($i:0=10:1)

Figure.4 High resolution images of the composite by SEM (a) and STEM (b).
The image (a) shows an overview image of aggregated powders by mechano-
chemical process. The image (b) shows the cross-sectional view of a composited

powder with Si and Li20 in (a).

— 0.5¢ ic 26
4000
@
L = e 2
: 00 — ~._‘.‘ 3l 10075
£ 200 P L S " 10:1/3
= y A A10:3
g 2 r i Siths
B 1500 L = @ Sivlizo_ 101
, \
1000 &
i B ™
500 z 7
ﬂl L J
ool 01 1

ENHEAERESLYOD—FRAE/Ag?

Figure.5 Discharge characteristics of the composites with Si and Li20 by
mechano-chemical process as shown in red circles. Other data show discharge
properties of the composites with Si and CuO and a crystalline silicon powder

as references.

o
]
k-]
o
3
=
3
o
E]
=
o
O
m
S
S
=
)
E]
3
o
E]
=
=
(7]
=
=
a
o
®
=
)
=
>
o
<
)
E]
o
o
o
(7]
o
@
o
w
<

35



36

HBE (ILAIRERIF) Endowed Division (Sendaikankyo Co.)

REVERERESHESMTEMRE

Multidisciplinary Research on the Circulation of Waste Resources

-ERTEAILICEE 9 B 7O AR

Process development for urban mining

KRB KEEIRERCHEITZAT IV REE

Intelligence activities for waste management concerning disaster recovery

-EIRENA

Material reutilization

Bk KA R
Professor
Azuma Ohuchi

1. Future Earth: Feasibility study on the development of a
recycling and material cycle system in Bandung (Indonesia)

In the line with Future Earth program, established by the United
Nations, the possibility of developing a recycling system for
Bandung in Indonesia is under investigation. In cooperation with
the Institut Teknologi Bandung (ITB), we develop a system of waste
management and avoidance, which is in agreement with the local
culture and tradition. Special focus is set on the cooperation with

Indonesian stakeholders and the general public.

2. Study on boron removal from wastewater via coagulation
sedimentation with ettringite

Boron compounds largely used in industrial processes may pose
health risks to humans and animals due to unpredictable emissions
to the environment. The coagulation process using ettringite as a
boron purifying agent is known to be economically feasible. The

water treatment method and mechanism were investigated.

3. Electrochemical reduction of CO,

For the limitation of the green house effect, renewable energy can
be used for the electrochemical reduction of COy. In this way,
valuable chemical 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.

4. The 3rd UN World Conference on Disaster Risk Reduction
in Sendai PUBLIC FORUM

The 3™ UN World Conference on Disaster Risk Reduction took
place in Sendai from March 14" to 18™. Our group organized a
session within the public forum regarding the application of aerial
and satellite images for the analysis of major natural disasters.

1. Future Earth: Feasibility study on the
development of a recycling and material
cycle system in Bandung (Indonesia)

In 2012, the United Nations launched the Future Earth research
program within the UN Conference on Sustainable Development
(Rio+20). Aim is the support of sustainable development in a
changing world. One of the biggest problems for the development in
many countries is the increasing amount of waste. Especially in
developing countries, many resource are dumped in open landfills
(Fig.1), causing environmental problems and endanger human
health. Moreover, the goal must be to integrate resources from
waste streams into a sustainable material cycle. This is only
achieved with the support of the local communities and in
accordance with the traditions of the local people. Therefore,
solutions that are practiced in industrialized countries might not be
accepted in all parts of the world.

Fig.1 Landfill at Sarimukti, Bandung (Indonesia).

Waste separation as practiced in Japan is not known in Indonesia.
Some waste is collected by junkman going from door to door
paying money for recyclables such as old electronic devices or
paper. Other waste is brought by consumers to waste banks, where
it is stored until it can be sold. Then the consumer gets money in
return. However,most of the waste is unseparated disposed in
landfills, where scavengers look for recyclable plastics (Fig. 2). The
current price for 1 kg of waste polyethylene terephthalate (PET) is
about 30 Yen.

In our research, the aim must be to find a way to keep more materials
in the material cycle; especially biowaste offers interesting
opportunities for energy conversion and as a replacement for
chemicals conventionally made from fossil fuels. However, new
ways of waste management have to be accepted by the population
and people working already in the field of waste separation have to
be included in the new system.

Fig.2 Collected and separated plastic waste at
the landfill site of Sarimukti.

""\.

EHIR 8 FF ERRISVEFR
Associate Professor Associate Professor

Yuyu Liu Guido Grause

2. Experimental and mechanism study
on boron removal from wastewater via
coagulation sedimentation with ettringite

Boron compounds that are largely being used in industrial processes
may pose health risks to humans and animals due to unpredictable
emissions to the environment. Nowadays, the boron (including its
compounds) emission standard in Japan requires a more thorough
removal of boron from all effluents than previously. Compared to
other novel technologies, the coagulation process using ettringite as
a purifying agent is known to be more economically effective, but
the sophisticated water treatment method and mechanism have
rarely been described. In this study, we wanted to clarify the boron
removal mechanism by batch tests followed with measurement and
data analyses on B, Ca, Al and S0, in both the liquid and solid
phases. Results indicate increasing the pH from 10 to 13 enhances
the removal of B (boric acid) and also changes the amount of Ca, Al
and SO,> (S and O) in both phases. The mechanism suggested is
that in aqueous solutions at high pH, OH- can drive certain amounts
of SO and AI(OH),” out of the boro-ettringite. The oral
presentation was made in IEEC 2015 (Oct. 28-30, Busan, Korea
(Fig. 3).

3. Study on electrocchemical reduction of
CO; to low-carbon fuel

Carbon dioxide (CO2) produced by extensive fossil fuel consumption
and excess industrial processes could make carbon imbalance in the

world, creating negative impact on environment through greenhouse
effect. One of the feasible ways to reduce CO; emission is to convert
it to useful fuels by using clean and sustainable energy from solar,
wind, hydropower, etc.. Among different conversion technologies,
electrochemical reduction of CO> to produce low-carbon fuels, such
as CO and HCOOH or HCOO", has been demonstrated to be feasible
and efficient. We have developed Sn, Cu and Co-containing catalysts
for the purpose by a Sino-Japan co-operation study. Some desirable
results have been published (Fig. 4).

4. The 3rd UN World Conference on Disaster
Risk Reduction in Sendai PUBLIC FORUM
(March 14-18, 2015, Sendai, Japan)

Analysis of aerial photographs and satellite images for the
estimation of mega-disaster waste in devastated areas

Areas devastated by mega-disasters suffer from severe damages of
theirinfrastructures. Lack of information prevents fast reconstruction
of the affected areas. The analysis of aerial photographs and satellite
images can be employed to gather information of the affected areas
necessary for their reconstruction. 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.
The aim of the forum is to introduce our effort to detect the damaged
building and to estimate the amount of disaster debris (waste) by
using aerial photographs and by satellite images, and to discuss the
future perspective of applying the results to disaster waste transport
planning and water resource management system.
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Fig.4 Publications on electrochemical reduction of CO2.

Fig.5 Flyer and venue scene of the 3rd UN World
Conference on Disaster Risk Reduction
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HhiEE - EIEHIESSEEE  Urban Environment and Environmental Geography
EIEHIBSSE (HIA / ABRIEIES)  Physical and Human Environmental Geography

MEZHRERDS
AB-REEROERZBEY

Geographical Analyses on Human-Environmental Relations

Hi% EMEER
Professor

Kiyotaka Sakaida

Professor Sakaida (Physical-Environmental Geography) arranged data of air temperature and the relative humidity in Sendai and analyzed
about the transformation of the heat island before and after the tsunami of the Great East Japan Earthquake. He gave a lecture about these
results in Shanghai Normal University (Fig.1). Another research on the heat stress in Kanto Region found out that the contribution of the
humidity in the coastal area that it compares with the inland area (Fig.2). It is thereby exposed to heat stress for a long term. The number of
heat stroke patients is affected by factors such as strength of the heat stress, seasonality, and the age of people. In addition, he surveyed the
effect of the green space in Tsutsujigaoka Park, Sendai City. He discovered that the forest holds down the temperature in daytime, and the
grass can be also expected low temperature in nighttime (Fig.3). Assistant Professor Sekine (Human-Environmental Geography) carried out
research on the three following themes. He researched the recovery stage of the marine economy from the Great East Japan Earthquake into

details at Miyagi Prefecture. It clarified a disincentive of the recovery and the renascence on the basis of the linkage structure of the fisheries

Bh3 EOIR R

Assistant Professor

Ryohei Sekine

[ —————— ]
. ) . ) 3 . . . . . mzzaqnan:n:qum' ulsmanzzadmmn:nadwl
industry substantially. He researched the problems seen in monitoring about the condition of the radioactive pollution just after the TEPCO () (b)

Fukushima Daiichi nuclear disaster and the information disclosure process from geographical perspective. It clarified the unpreparedness of
the monitoring system and the lack of information by mapping that is available for comprehensive service. He researched the transformation
of farming and cattle breeding activities in settlements in Inner Mongolia, China. He released the result of the field work about the context
of the agricultural products by Chinese Farmer's Professional Associations in Inner Mongolia, and rebuilt the framework of the research

study for fact finding after the next fiscal year.

| BRBENEEABOREE, NTOWREBICHE L, EHEICETZ VY EOME

RiLMAICRETZVIYEDSE, H2HDIFERFHZBE.
KIENSRBEICEATZZENH D, IBFEDTIEICDODVWT, 2D
KSRV Y EOREMBERARNTHDE, 7 BEEORERIENT
BEMICH oI BEDBIEDLERICED, PIYENETRELL.
EEOILMZHZDEANBEO>TNDIENERIND,

ilBOE—r714 52 RICET BHH%E

EEZDERDNER (17 HFF) ICREHAPOJREERE
EOF—49%=%EL, FILEXERANZEOE—RNPAIIVROERIC
DWTHEULc, ZORER. WAL RFEBEOTIEEIBHIC
BUTIEEMER. REIICEUTERAMMERTH DD HoT, X
3B 23 HICLBMBAETUEDE—RFA IV RERRDT
UZRMICAT2BEFHEEEZTo>f, http://www.shnu.edu.cn/
Default.aspx?tabid=15083&ctl=Details&mid=35688&Iteml

AREOWERLICEY R

F2H BRMAICEIDT[ELBSERONE a) [l b) BSEH
Fig.2 Distributions of temperature (a) and hot index (b).

% 3R MHNLABEICHIFDTENN a) B b) &M
Fig.3 Distribution of temperature at the city park in the daytime (a) and nighttime (b).

2. BRI U T ORRREICDOVWTIHARZET U,

1) RAAKBAHDSOKERFDOEERMZFMICAERL, EIH
ISICIRIEEOEEERZKEEDEREEZ JZEATEIENICHS
MCITBTEZBELT, BRERKRELT (AF) EXERRO
ARBKEZZT, EHEKINBTERIOCAEHICETE7r—ILREHE
BEOBREMARRRELTE LD, ISICHRIIBZEILKT D728
2, BETRABRBENHAINCEEEVDEMRLVEREE
EHcoWT/rOy MNABEZER U,

2) RRBNBEFE—RTFHREMERER ORI EEFRINTICE
TREZYV VT EZDBERLARTOERICHSNIcHERZES
HERRASRE U, EZY VY IHRBIORMBICME, BRERERE

D ewme
O will-End- 2m
L 7 SN~ L

EAR BERFAETICEIIREMGTREDOE=S Y VIR bORERKR

| B ERDENEFIN

K& &8RS

201 FEICRERZFMENTRAMUZRBL. ARGMEARZET

Fig.4 Layout about the monitoring posts of the environmental radio-activity
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D=155625&SkinSrc (Fig.1)

FBHANL R EFMHR

BRMA TEEICHKEITBIRPEREDE— AN R Z#E LT,
SRICEUTRAERLDERDRFEHRTIHREEOTSNIAEL R
REE—MRANLRICBEENZ ZEDHoT (Fig.2). BHPERERIZ
E—hAMLRADBEMUSNC, ELE - ZHY - FHBZEOERIH
WICHEBLTWB ZEDHASHITR S Te, AT AR TREZ)
ReRA U, BMBTHROFENMNZSNZ LT TR REIC
FEHTHERRBEAN BT TED &M 5T (Fig.3).

BETICRAELIchkiBD 11 BH S BHERZONEALRHAREDE
BT1EEHAIDIEICRE ofc, BBEERT IEFIMIES,
11982 ~ 2014 Flc KT BMEEEROREEZDER, ZRTFL .

AR M R
- pESaRREENN

1R LiBMEkZORHHER
Fig.1 Invited lecture at Shanghai Normal University.

HEKETZAICHHIBERL NI THNISERIZBEIA T 91K
A UIES<HE L, &bl SFENREREERN T ARbIC KL
ZERBEICEDLITICEIDIBRDOFEZEL . EZHASHICLE
(Fig.4)o

3) FERREERRICRTIRN - REEOERICET 2HREMH
Blfco BEREEGHEHOBRERREZOHOHEBICDOWVWT, FE
EXCTORMAEBET - E2LLHLIZTHRIELTART R ELED
T, REEUBOREICHAIFTTHRIL—LT—IDBEBEZToI
(Fig.5),

in Date-City, Fukushima Prefecture, Japan
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B5H ARHRARKOEN - REXRICBI AR ILV—LT—S
Fig.5 Framework of the research about the transformation of farming and
cattle breeding activities in Inner Mongolia
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BEFIR7O0EX%49EF Process Engineering for Advanced Resources Utilization

SEERINA-REREDHD
7Ot XAHE

#iIx B XiE
Process Engineering Research for Advanced Resource Utilization Professor

and Environmental Conservation Eiki Kasai

Base materials industry are now facing several difficult issues, e.g., strong demand to reduce CO, emissions, and property-degradations and
price-fluctuations of the mineral and fuel resources. Our research group is mainly carrying out the studies to search for new process
principles for base metal/material productions aiming at efficient utilization of lower grade mineral and energy resources also considering
utilization of low-grade energies and recovery of waste energies. A number of unique ideas have been tried to apply such as high temperature

and pressure conditions, and optimum process combinations. In addition, we are studying innovative researches, such as the production

process of a new porous and fibrous metal, and development of unique self-healing ceramics applicable to extreme harsh environment.

M=

AAEDBFTIE. BER - TRILF—OHENHE LCREN /S
MR EVWERZMORE - VY770 ICEALT. ZOEME
L BEBEaRtERRHERT 2D DH U WKINTREEFERT S
RETH>TVWD, FICERRGHIESTZ7OCROMEILERES
FHERICEE T 2T —VICEREBE. BERWRORSVWEKTOER
DR BEREQIEAPRE DI Y-k, RAFIRRE, EEHNSE
HEBEUVCARETRIAS T —YZRELTWS, AT R—FX,
MRS BEEREHFLLWHRI IOt Y Y I &P IBREE ICERR
BERESRREI IV IV AN ORERICET2MEET> TN,

_ mmENONAt ff’ 2/ Yoo |
g Nun AxEE |

ARk EED)
- * p =

HRFHE TR o
. o,
pepRp (EHAER e
—Co. e B s 1 i;-nr

Fig.1 Methods of reducing CO: emission from ironmaking process.

KEFIREKICHEL fc
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SR TR AN SHEEK (k) Z28ET R, AREZRELT
BEINDZA—VRAZERETMELVCRRELTHWTED, 20
FeHKRED CO2 HANFKET B, BELMEHNNICKRTRETS
ZENTENRERARG H20 &30, 205 COz BRHEDLHIRT
E5, KRIFAREZBRICRIRNICERS NS, FRlZz—EBLT
BEFAATIHAIS LA TE, T2H. BEENSBENTH S,
—777T CO TREBRILTHBETH. KRODHEWHMERBIH.
KBREEMICEZEFAY v 7 MIDERLDBZESND, 2D
HERTOEWVRETHZE T 2RE (BBIE) DEENEFND,

KRR TIE, BERRLORETHZKREEDOERIRELE

WCTHEL., BAREETTETERORWREIENER I 251
ZRELTWS, Ffoo WASLOEEBOVEDTH DALY TLT T
FA N EERBRENICERL. BAREHEZEVRABARIFTEITO
BETHEZAEIDCET LERRBEEHZRTISIEZEN
ELTW3,

REF, HABHZAERICHERIRERBRTEBZ AV, SHRAE
EILOETEHZREL. BARFHICETIETREZERT 51
HICEMBEEZASHMIC U, Ffe, Fig.2 ICRT R XIREITEE
ZRAW, AKREIR 2 RTREFZEEHLTED. REFOIRYED
T EFBICEVWRHEBRTRET S ENTRETH D, BEVHER
DEBZHAIVYILT T MADEETHICIFEWD H B RS
MM UTeo

Fig.2 High temperature X-ray diffractometer with 2-dimensional detector.

BEMRAZPEHERR & S ERBERD AR
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BOEOHMEELIENTIRILF—FEREDELZ 15%E 5D S
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T8 RARHEE OB ICENBULRITNIERS RN, BT7O0ER
CBTZBELBRIGTH DBRCIKETRIGPRM A ZMERISDIER
ft. BLTETSNLHEADERR - BRIOSRICIC L 2HEERBRER
RIBEGNLBHEELT BUWRIDEZEITZIEHFTSNTVS
HAE-RMIVRI Y N (RMAER) OfFAMNEESN TV,

REF, REAEILIVIRY Y M ERTHER - BEEKTOEX

R HEX—
Associate Professor
Taichi Murakami

Bhgy AR K

Assistant Professor
Daisuke Maruoka
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Fig.3 [FFHEAT T 1K (Fe203) ZFHETLIEIRT A~ (FeO)
- JZ7 74 NRMAKRIEORBTEEZRT, HEMELT Fe20s3- 7
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Fig.3 Change in reduction degree of iron oxide-graphite
composite with temperature.
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Fig.4 Schematic diagram for rapid carbonization process of
biomass utilizing waste energy.
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BRMNICERNBRENEE T IEENRIRT S, EELLBEDH
RICIIECERREOREELNEETH DD, EROEHRBELRET
FBRIBICLZ2EREBEMIECDSZ, 20, BEARBEOER
BEEHZHATIDILIRIEETH S,

AEF Ni/AOz BEBBEZI v I XAZAV., NazS04 ILL5H
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FEERX

Yuki Takyu, Taichi Murakami, Sang Han Son and Eiki Kasai, “Reduction Mechanism
of Composite Consisted of Coal and Hematite Ore by Volatile Matter at 700-1100K”,
IS1J International, vol.55, 2015, No.6, 1188-1196.

RE

M/ E#EE (B4)  HAKERRE 169 EEZHERRFERRY—tY
>3 VEHE (March, 2015)

K& &8RS

o
5]
k]
Y
3
=
3
(1]
3
S
o
O
m
=
o
3
=
)
=
(7]
@
)
=
(2]
o
»
=
o
=
>
o
<
)
3
2]
o
o
m
3
=
=
o
E]
3
)
3
=

41



42

KBRS 2T L « TRILF—225EFE  Solar and Terrestrial Systems and Energy Sciences

RK[IFDAY VEHERNRTD
REIDIARE

Variations of ozone and related trace species in the atmosphere

HEk S A LAEHHIZESEF  Earth System Monitoring and Instrumentation

EHIR FED
Associate Professor
Isao Murata

Vertical profile of methane and total column of ethane were observed with FTIR at Tsukuba. We participated in the NDACC/IRWG meeting

held at Toronto University, Canada on June 8 — 12, 2015 and presented our results of methane observation.

YMRETIE. O NIBKRKEELE) £2F—7—Nlc, #
VYURBABEPEGRIE GRS, MERBEORIEZEICEHLZRR
FOMERS OERINMFRZIT> T\, 2015 Fid. D<FIEHIF
57 —UIEHBDHE (FTIR) C&2 AT, THVEAIERORE
#7> NDACC/IRWG &SR EZIT 5T

BAREIZIREMRFAEOEREMFTELT D2KEFICHITS FTIR
IC&2EAZ 1998 FLDITo>TWB, FTIR TIEFKBEHKD 2-15 u
m DFRIBBDART MLHSRIHFDE L DHMERT DEEDHE
ZHEANBIENTES, FTRZAWRAKOH R ZIT>TVWBEER
K78 %22 )L —7 NDACC/IRWG (Network for the Detection
of Atmospheric Composition Change/Infrared Working
Group) Tld. FEBHART—YavDEREHBE UL THERBEDEH)
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Fig.1 Temporal variations of the total and partial (0-10 and 10-20 km)
columns of methane observed at Tsukuba.

EREMATIAREEDTED. ZO—REUVTSERIXIVDF
ERHOREZCRLIVTY Y EEDEHE L ERIT UL,
AFVIFZBAERRICRSCBERENRIAETH DD, ZDIBMED
FELAZENKEL. RERDSOERELFTHABITAIIZ W, Fig. 1
FOKIETHRASINI XYY 2ER LV EE 0-10km & 10-20km
DEDHZLDREETH D, chEHDE, 2006 FLUHIE LT
2009 FLETIEZENZNIZIF—EICR 22N 2007 £h5 2008
FELMFTEMUTE D, ZOEMIFEIC 0-10km OEEEHE TR
ZoTWBZENPhofce IN%E Fig. 2 IR BEDHDBITHHE
TRTH, PED 10km UTOEICH TEAN TEMMNREE WS L
NEZRTE S,
IIVREAIVICRWTELFEITZRILKRETHD, (ELER

Tsukuba CH, profiles

Column Average: 3.83 x 10 (Mar 2004)
3.78 x 10 (Mar 2005)

3.88 x 1017 (Mar. 2012)
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Fig.2 Monthly averaged profiles of methane in March
from 2004 to 2013.
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Fig.3 Secasonal variation of the total column of ethane observed
at Tsukuba in 2012.

NDACC/IRWG Tid. BFHREZEHLS 20 A LOWRIIL—T
NEFSTHAFEPRFOERICEIZBRIIBEITSIREET-
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Fig.4 NDACC/IRWG meeting held at Toronto University.
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Researches on Water resources and environments

Solar and Terrestrial Systems and Energy Sciences

EHIR B K
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 solving the world water issuers by understanding water

circulation, along with the following subjects: (1) long-term heat, vapor and carbon dioxide fluxes observation for impact assessment on the

interaction between land and atmosphere under the climate change and the land use change; (2) risk evaluation of slope failure according to

climate change; (3) comprehensive watershed management; (4) Evaluation of nutrient condition and agricultural production in the inundation

areas of the Mekong River; (5) Impact assessment of climate change on complex disaster (flood inundation, land slide, high tide, and coastal

erosion); and (7) Value-based co-creation of technology and life style for a society based on a virtuous materials cycle.

HRDEFORE
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BLT, HROKHEEZHRTZIEZAELTVS,

LUZATIE. EICHAERVYER7 Y 7ERRIC, KERVKER
ZMRTZIKBREVATLARMRE, MHAREL/\AATRILF—
ERRIIREFREIFMREO_MARETHERINTVNS, T5
IC. AMREL. EEZAREL BEARRL BERESUEARRI EEE Uk,
Ea—vrtEF1VTFBEEERHE SO0 7LD representative
coordinator & 2014 £k D #&. 2015 &£ 3 BICIF % 3 EEER
KPRSBICT—MARIVRY VLERET 2 E, EOFEM%E
W FBENRANEEENERAZHEILHERRICEOHAATY
%, BB, A7OVFLFINETICHAESHIER 16 HEHL S
67 BDEEEZITAN, ba—<X Y -AYEFa2UT1DEREDHEH
ENRERDMCEZ EHEEREDSITHUWERESOHDHADE
Hic, ANAEISEMUTE &AM, 2015 F 3 Bici
RYBEEZTE U,

ZnBANCE, IBZERER - SFFZRTROEINTNEZ—
IN=7'O=/IILINA R =L 7OV 27 MCEWT, ZEESZRAL.
ERMNICERETE/ 00— NI —Y—2aEEREEOEREX1E
LTW3,

2015 FEDMHEMR

1. UREE - TFIAELHKBRESIC
52 3R E M

SIEZEBCIMABAEICLIELERRNDOEEDBRIN S,
EYBEXRKBOHEAEERICEI MRV BEAICE I HBDNTED,
REFHEFRFRD 700 WA LO#MEPHMG L, BEOEE LT
Ty RBEY A MM TN, fIZE RIRICEITEIREANY Y
DORZEHEZEBDEEL. BICHSELERRORIGICET 2.
INSRIGDIFBRFRDIHICHREETZETILORERHATRGLE,
BRIGICFIAEhTWS,

ZIT 7IVIRZERAETDAEELVTCHATRELCAVWSND
EEBSRD R BN REEME (6) =l 2AFRICEDEATNS,
E{AMICIE. Finkelstein and Sims (2001) (CEDE&EHUBR
BEON ZI7IYIRETRULERE () . HRRBEEICT
BT LT, H—HRELICE W TRER RS —ILPEEDEREIC
ML DECE, K ZBIERRDOTZYIAD@lE—EDEICUNR
TRAREEFRB U, ZLT. ThETOEREMRETHAVLShTW
277 YVIADO r [TEHERADRE—ELT TV I ADEERREIC
BRTDBERERE (01) NEFENTRD, dilcL>TITVIAD
DIREN ZE D ZAREMEZE R, HRICERIT TERT -5 DRER
T=ILTDT7ZvIAD0=EEILTBFEEZRHE L, BEK. T
NEBRBREBEYI 2L —YaVERHNT SEHREREEDRS
REHESHICTBIARICHADCATNS,

Fle. YMEFVITEVIYRIRKRE, FLATYKRE, T
ARZDIAAREEEHELTC, YTETEEEBEOKRE VWRAKE,
Fry /U, FEBBTMTIC 7TV I RBRAIZATLZEAL, Fo.
REFEFEZF ALK GPRS (General Packet Radio Service)
ARXDTLANI VAT LZRFEL. KBRESHOVTZILIALEZY
U>% 2011 F£LOHEFRLTLS (Photol),

irt

ik ERE R

g FTER
Professor (%718 8) Professor (B h# &)
So Kazama Yu-You Li

ADVAREB COREE HWREBEE
(Ea—vYrEeFarUTFBEEREE IO IL)

7T ARNGAE

7 T
W RS I BT, SR
PR R T A ST, R
L T L B e

Photo.1 Constructing the tower flux observation system in Thailand.
(JST News 2012 (Japanese))
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DEBRBEIT>TVND, TDLSHR KDFMlB/\TF—RIEEPE
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Fig.1 Spatial distribution of landslide hazard maps of Thailand in the case that return
period is 100 years. Left figure is hazard map during 2040-2059 and right figure is
hazard map during 2080-2099 averaged by 10 kinds of GCM (RCP4.5). (Komori et al.
2015 (Japanese))
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Fig.2 Local people’s perception of drought flood and landslide impacts
in Yang Luang village. (Sujata et al. 2015)
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BARE Y AT LFHEE
EFEEE 7Ot RXE4HE  Recycling Chemistry

HR-MERRECSOD
REFEZHELT

Aimed on the realization of a resources-material recycling society

Environmentally Benign Systems

o .
#i%  FHE 8yeA

Professor
Toshiaki Yoshioka

1. Raw material recovery through steam pyrolysis of polyimide

using Ni-based catalysts

Aromatic polyimides have excellent thermal stability and
mechanical properties, which make them difficult to recycle. In this
study, steam pyrolysis of Kapton was carried out, achieving
simultaneous recovery of synthetic gas and activated carbon with
high porosity and high BET surface area. Furthermore, produced
toxic HCN gas during steam pyrolysis of Kapton was successfully

removed by Ni-based catalysts.
2. Chemical modification of CPVC by nucleophilic substitution

The chemical modification of chlorinated poly(vinyl chloride)
(CPVC) by nucleophilic substitution is an attractive recycling way,
which makes it effective to a new function to CPVC. In this work,
part of Cl in the CPVC was substituted to hydrophilic groups,
improving hydrophilicity of CPVC.

3. Removal of uremic toxin from hemodialysis waste

Hemodialysis is a common way to treat chronic renal failure.
However, there is no effective regeneration method of hemodialysis
waste. In this work, activated carbon was selected to remove urea
from hemodialytic waste and the adsorption mechanism was
investigated. The results implied that the urea adsorption was
occurred by the multilayer adsorption by dipole-dipole interaction

between urea molecules.

4. Evaluation of CO3-type Mg-Al layered double hydroxide in HCI,
S0, and NO, treatment

In general, acidic gases such as HCI, SOx, and NOy are formed
through the incineration of municipal wastes which are treated by
Ca(OH), addition and catalytic denitrification. The objective of this
work is development of the novel cyclic process for removing acidic
gases using COs3-type Mg-Al LDH and recovering HCI, H,SO,, and
HNOj; by regeneration to LDH.

5. Analysis of the adsorption mechanism of alkyl sulfonates by
Mg-Al oxide

The ease of inorganic anion intercalation into Mg-Al LDH generally
follows the charge density of inorganic anions. In this work, the
effects of charge density and hydrophobic interaction between alkyl
sulfates through the intercalation into Mg-Al oxide, revealing novel
mechanism that hydrophobic interaction can overcome charge

density of anions.

6. Desorption of cesium from zeolite using ionic associate agent
Volume reduction of absorbent and soil contaminated by radioactive
cesium is one of the most important issue in Japan due to the lack of
storage site. In this work, desorption of cesium from zeolite was
carried out using an ionic associate, tetrakis(4-fluorophenyl) borate

(NaTFPB), resulting in maximum removal of 92.6%.
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Fig.1 Scheme of steam pyrolysis of polyimide
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BRIRVEEZIL (CPVC) IFMAME. MMM, T - REE
ICMABWNEMEZRF DT IRF v THB, FEESNTz CPVC O—
BOBRFU A VIDTRONTNDEDD, Ficid Y17 )Ll
DHEFENBEERZ>TVNS, ZD1DELT CPVC DIERZMMDERE
BEBRIDIEICED, FilcBige 5927y 7oL —RUTA
TILHEFEND, FRRTIE. BKEZFORKMAEZ CPVC LB
BB ET CPVC ICBRKEZENET BT LI UTc,
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Fig.2 Recycling method of plastics
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Associate Professor
Tomohito Kameda

B REEFEE
Assistant Professor

Shogo Kumagai

Table 1 Influence of the nucleophiles on substitution rate and contact angle

Mucleophile  Substitution (%) Contactangle [* )

© M
e 45 116.3 l
I PP 39 B3 A

welo- A 99 59.3 ‘

3. BIERD S DIREZRDRERE
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T AARTRREREREICLI>THRET 2 ETERDBERF
RAzB#EY. REXTlc. FEERZREFELTHVWRROREZIR
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b ENDh T,
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Fig.3 Recycling of hemodialysis waste Fig.4 Urea adsorption with activated

carbon
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(Ca(OH)2) Ic&D HCI & &V SOx ZBRE U, A BiiE T NOx
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AN EBOBIRBREOBEKENEELHD, BEOHRICENT
COs & Mg-Al LDH (& HCI AN AIBETH Do FHfc LDH (7=
VRIHBC LD CO3 BADBENBHTH D, TITHRARTIE. 1B
REEEA ZNEBEDOEEEZENE L. CO3 B Mg-Al LDH &%
HCI, SO2 & &1 NOx EBZIRE Uz,
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Fig.6 Cyclical treatment of acidic gases

Fig.5 Mg-Al Layered Double
Hydroxide (LDH)

5. Mg-Al BEMIC L B 7 ILXILEREEA A Y IRE
[CBEY % RIGERIT

Mg-Al BIEMIC K2 BT —A Y OREICITERTEEDOMICH TR
TICE<KHRKEREERBHET I ENREBINTVWS, AHRT
(F. Mg-Al BIEIC LD, RERED 2. 6 RV 12 D7 ILFILEREA
IV DRBICDOVWTRINEFTZET olce BREVTURRBDKRERT
IWEILREAAYDIREENAKENWI EAERI N, LD >T,
REREBRBEETIREL BKEEEERORESIKREFITZIED
ol
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1 D50 Cs BiE

37Cs [ZEFEAH 30 EERVERSEHENETHD. BESE—RH

ERICEDZEICRESI NG, COEBICETIREBEICLD. K
EOFLEEEYMIRE U, ZDRH. ThEBETICAS - BAEL
FTRZENKRHENTWD, TITAMETIE, CsEBLIRET S
ZEDPHMBENTVWBEATA N Cs ZEREBESE, ZORAAVES
FERAWTCs ZRETDIEEZTV. TOMRERT L, CsZ
200 mg/g RESEc ABIEA S 1 M 5. Sodium tetrakis(4-
fluorophenyl) borate (NaTFPB) ZFW\W%Z & T, &AT Cs DR
EHEX02.6 % hE5NT.

Fig.7 Sodium tetrakis
pow L~ (4-fluorophenyl) borate
] W * (NaTFPB)

A LYo
ELEHAZMREREEE / “BDRECLDIHITIIILESHFDOT1—
Ry ZUHLo)L" | BeREE (D3)

- MREFFLEE / BAEE (D3)

- B E B ¥ ff ® & K E / Professional Director for Sustainable
Environment(PDSE) FRiEEN{S / BEAfFE (D3)

- B 7 AREVERBRZESREIBARERS /| REFHKRE / “ BTEH
MEZR W Cs DIRIE " / FAAKEE (M2)

-The 2nd 3R International Scientific Conference on Material
Cycles and Waste Management / Excellent Research Award for
Oral Presentation / “Adsorption of methylene blue from aqueous
solution on analcime synthesized from diatomite” / ZE£

- 8th International Symposium on Feedstock Recycling of Polymeric
Materials (8th ISFR 2015) / 8th ISFR 2015 AWARD / “Development
of a recycling method for composite materials consisting of
poly(ethylene terephthalate) and poly(vinyl chloride)” / FF&E (M2)

- R 27 FECFRFFRRILAR / BFRIXY—H / “Removal of urea
with activated carbon” / REEVHEE (M1)
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BARAELES AT LASREERE  Environmentally Benign Systems
BIESIT{EE¥ 4 EF  Environmental Analytical Chemistry

RIER-ERRMETANORERAZBIE L ;
#UWEZ DT EF—7 DFRF -\

B #BARHF
Assistant Professor

Atsuko Suzuki

Development of Chemical Motifs for Environmental and
Biochemical Analysis

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

1. Diradical Pt(IT) complex as a potential theranostic agent

2. Flexible coordination polymer for separation and molecular recognition

LMAETIE. RIER - EERDEHANOERZEEL. 21T
mw%ﬂ%&:E%%ﬁbb\1|$—7—=E¥—70)ﬁﬁ?'i’Eﬁo‘C\,\%>o

SHEER. 1. €I/ AT VAREELTOI S INIVEE, 2. #iR
B - D FRBMBEVTORRGEMSD FICEITHRZER

(2l

1.5/ AT71 V9 AHEELTD i)
IZINIVERE

BEEZHE—KILUIcE S/ AT U A id. BRERERAB O
BEPABRMROEZYI VI ZOREETIHFERLLVGEFERS
nNTW3, AFEROERLICAIFT. 7O—TEUTOMEEL BRESE
EUTOMBEE RNBER LN FEREFTIIENRETH D, UK .
ECTREFEBEEREENBVERANRZRINT DY ZINILAR a
() $EEIET/ ATV AREEVTLATEREERL. 204
FEZEEHTND, SEER. () KFEIA—YvIDT7O-TEL
TOHEE. (i) FEHBRERICEIEBEEEL U COEEERS
ML, B/ ATV AREELTOFERAREZRI LKL,

i ] " Bl H ] = -

Fig. 2 (a) The gel with or without the Pt(II) complex. (b)
Photoacoustic image of the gel with or without the Pt(II) complex.

o B - .
L 1 1

2500 /nm

optical window for big-analysis
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Fig. 3 3D structure of the coordination polymer constructed
from the flexible building block.

Fig.1 The theranostic system using the NIR absorbing diradical Pt(I) complex.

2. o E - HFRBEABHELTO
RRBEMED T

PWER RERZ. £CZ20DH TR EMRESYHNISER
THEYMEERRNICEH - 28 - WEI B 7O ERIERARTH %o
HMEETIE, ERAAVERMUFZEYBEEGTRAISIETH
CEANICERT B ZINRASD FZHUWIEE - 2 FREMR &

UCEBRYSCEZBIREULMAZEDTVND, STEEIF. RREZR
DEMEDFEERL. SEIKMDRAENZ T AMDFRICEELT
HALBENEILT Bz RE U,

Fig. 4 The topological modulation of the porous structure of the coordination polymer

constructed from the flexible building block.
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470 F/BE AT LEFRALK
BIE-EIZINA AT TINA ZADFEH

Development of Environmental / Biomedical Sensing Devices Professor

with Micro / Nano Electrode Systems

Y
iR Rk 8E—

Tomokazu Matsue

Micro/nano devices address the continuing demand in bioprocess science and engineering for fast and accurate analytical information. 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 chip devices with electrodes for bioanalysis.

Thus, these devices are useful in environmental monitoring, medical and engineering applications.

HRBE

BE. MNBTNNARAONAAIGH - BREE=S UV T ICKEHH
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LEAHAAEBRILET /A ROBEREEIT o> .
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RN TH 2/ BRIR I BEMBORAEZ{T o>, Thick
D F/A=RLRT =)L TOEBMEREDFEDRRILICRINU .
o, FyTBRTNAREZRFEL. MIEEEZSURLBRN\IATY
TV RILce TNSDARBRIEZDZEMBY THERIN. %
D—ERIFR/IXDHN—ITBIEN T,

ZD&3IT, 2015 FiF¥ro0+ F/ I RTLEBHFAATERE -
EIZORMTNA AP YRATLAZRFE Uz, INSIREZYPIE,
BEOSBTEATHD. e - EAOERMIEHFTES,

LabonaChip

Inside front cover. Lab Chip, 2015,15, 4372-4372. Reproduced
by permission of The Royal Society of Chemistry.
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Cell culture for cell analysis
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Cell analysis under a microscope
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Electrochemical analysis for biosamples
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BRER 7Ot AFEE
BiESY—y Ot XFESE Environmental Green Process Study

Sustainable Recycle Process

RABARCE 7 02 OB o

Green Process Development Professor
Smith Richard Lee Jr.

Solar energy provides all the energy that Society needs for sustainable living. Water and Carbon dioxide can be used to develop chemical
processes that are clean and friendly to our environment. In the supercritical state, both water and carbon dioxide can be made to mimic the

properties of many organic liquids that provide both performance and advantages and environmental benefits. With these solvents, our lab

studies biomass conversion, material synthesis, waste recycling, synthetic chemistry, polymer processing and separation processes.

Earth Refinery Concept

Supercritical Water

—> Replace polar selvents

Sypercriticol Carbon Digxide ——> Replgce ngnpalgr sglvents
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Fig.1 Development of Sustainable Products and Systems.
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Fig.2 Solubility parameters of water and carbon dioxide as a function
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ABIRILF—ICED, £/ 950 BhYORFRBEITEEEHD. &
DIRLE—DSEHTH 10%EFAETZREF T ABERBREBT
Ul RE R E R E XD 2 ENTES, KEZBE{LiRE. FicEFh
SOBERAREZFEAITZIET. REIPSLWHRLELZEZIOER
HEETES (Fig.1)o

KEZBALRRIG. BERFREBICEVWTERBTEIGEVWVEEZRS,
BRUEMHCRBEHENEON S cENBREE RS (Fig.2), £F70t
ADPIELTIA AT RN, MEER. BEYITAVIL. ARt
. BOFNINH 2, FIAEEMRETIE. AV RECBER

CO2 ZAWEILA—ZAR/INAAYR (EILA—R, AZEILO—X,
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DTHBo 74V RIFIBESEIRD THEWHORTANDRED N
NS, REAMBETOEIELTHESI NS,
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3 H International Scientific Conference CBRN Research
Innovation, Antibes, France

7H  Algal Biofuels and Bioproducts San Diego, USA
Canada-France-Japan Workshop, Edmonton, Canada/
Hawaii, USA

8H GSMS, Fukushima - MTMS, Fukuoka

98 BERFAI=ZTU—U¥y3av7, lbaraki- kEKXS, Ibaraki
isCEBT student conference, Taipei, Taiwan

10 B ISSF, Seoul, Korea

12 A Pacifichem, Hawaii, USA
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5~12 B Universiti Putra Malaysia(Malaysia) ##f Gun Hean Chong &
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78  Queen’s University(Canada) ##% Philip Jessop K55l E
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2R  FEROREBESENTE BREOEERNE BLOEEEEVIATA
57 HEREHMBREORENENITE. BRDEBETE. RERAEM,
BLUEEERVATLA

27O AOERICEBULTHARZES TWD, KD DIRFEIEBERA
A ICBER _BIERREBERKOFERZAATZEDTH S,
HOMEELLTERBEKRTONAAYR - FSRAF VY - kibKK-
EEHORERIG. KAARICLDERESBIIMAIT DA,
N RL—FERZFAUCHENKREBRATANS 2. hbd
DifFEIE. HRFORZFLEOHRAMFTELTHITO>TWS,
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[l]Toyama, S., Takesue, M., Aida, T.M., Watanabe, M., Smith, R.L. Easy emission-
color-control of Mn-doped zinc silicate phosphor by use of pH and supercritical water
conditions (2015) J. Supercritical Fluids, 98, 65-69.

[2]Hiraga, Y., Sato, Y., Smith, R.L., Development of a simple method for predicting
CO2 enhancement of H2 gas solubility in ionic liquids (2015) J. Supercritical Fluids,
96, 162-170.

[3]Komatsu, H., Ota, M., Sato, Y., Watanabe, M., Smith, R.L., Hydrogen and carbon
dioxide adsorption with Tetra-n-Butyl ammonium semi-clathrate hydrates for gas
separations (2015) AIChE Journal, 61 992-1003.

[4]Fang, Zhen, Smith, R. L., Qi, Xinhua (Editors) (2015) Biofuels and Biorefineries-5,
Production of Hydrogen from Renewable Resources. Publisher: Springer Science,

Dordrecht Heidelberg, Germany
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EREE7OEZAZEMEE  Sustainable Recycle Process
EEME 7O XA%45EF  Material Process for Circulatory Society

EERGeEHELE ‘
MREE 7Ot R OME

Material Process for Circulatory Society

261 ]t e I d = b
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. Microwave is irradiated to recover valuable
metals from the metal industries wastes 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.
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RE. HERRIETABHESBICERRNERULTCWSEESLT,
S[URZEE)., EROWE. FEEVNIER EDORRBRIERENRITS
ncw,

ZITAMEZETRFRERE - AFERZENELTHETOER
ZICEDMREZITV. HRARLERETSOBRICERISE
ZEELTWVWS, PIZEERBER - TXILF—ZHEITZMETO
TRCHHL, BERPIXILF—FAOMHEREDOE L. BEEVOE
FACEEL,. BAEROEELREICETIMEREETO WS, X
RCDESBERMNSHAMBTOLRDEHHTo>TWS, BEFEN
ICIEBERKPYBNFEZERBE ULREATN 7O RO L L
T, UTIRRT T—YDIHAFEZIT>TWND,

BRITHRREIZ

1. BIERANZEREUCEEEETOER

PIEZULRTZYTOBERDR ZBEUICEER
LB DEE(LLIE

CBARTIVEZULDOR VIS OWTOERME (Figs.2,3)

2. BERIOtY YT OEREEGR
- BERARROE N FEE TN T DRERENIMOFZE (Fig.1)
BRBHICBIZFrET -3 EFEROREFIEICDONT
DERERF

3. BRGBIRILF—FARE / MR7O0Eyy> Y

- SEBEOBYEF=—/IL 7Ot 2 (Fig. 5)

T E (BREBRIE ) LIEF Y LDV IR IMEREIC
B9 2 METEMNERAR

- R ORIC S D EEADT AR MR IE

- FA—EIL TV Y VHE PM OFEMREET )L 5 —DRIH

- FEEERAOEEIRFEMEERICEAITZERMNR (Fig.d)

4. BERANBOAAZAINI—T1V 7 - REAXE
7OERDEH

(b)

404 lua’-‘:
® 1 -ml-S
% 2
2l 0 B
L] o
EIE u4§

" 0z g

g

0 L ¥ ]

Particle diameter, um

Fig. 1

(a) : experimental setup

(b) : Zn particle size distribution
(UST : ultrasound treatment)

2015 FOMFEEE

1. BRAZAROEIMKFEE IS S
BERNMOZE

R SINLBRIFY A SOEMREIN 7O R (B2 (EEEx
JFERE RHF) Tk, BEEROBRICL>TERS Iz HRKITF O
BEL., Y7NNEANOEE. BERANI 7Ly —0RBBEFEED.
BENELL., FHETHREOFEDIXLE>TND, RFAFTIE.
FEOT7OEROEMFECEBIELT. BBRARPITEELERN
FABERZHMUCT, HRNTORE. REE. REARLICHTS

BEROBEEARY. SRAROES. BREEREDMRERERMN
ICAET S, Ffe. ZOBRENTFEROERNT 7TO—FICEDL
TEFL, NTFOFEREXBICEIZIERNNEEZS S, Figl(a)
ICIEAARDORBREBERT, TOEERIIBEFRIEBTFO. 8BS
BRAEF v V\—Q, AREQ. BERFEF@. I FHRIANTZ—
OTH2, R TR/ICERNTFONRERAHDO—HI% Fig.1(b) ICRT,
CORERNS., FHRAFICBEREZNMTDE, BERGEFLERTE
Z15X mUTORFOBEHEBEMNBAL. TNLIDKEVFOD
BEAEMT D DM D. ZNIFNIFNIRIUFEEFRL, HITF
BRENETIDHEEZSND,

HEHIR FIF

Associate Professor
Noboru Yoshikawa

2.8M7 IV LDRFRY) 2 ICDOWTDOERAR

SREASENRENICIBZZ EFRSNTVWIERERTILIZD
LEHMOIS AV ERIRT BHICRTILIZVLRRHEY ORE -
BECORMBRARELD, ZORENIBELZ>TVD, Ui
FILRTZYTHERAT S, ZORMYPD—DTHD, BRTFILI=
VARICEERD PEEREDREICI>TEREY VLY ZEFRHKT S
EEZENDD. InSOUVEYOREICETET—YIBIREAL
BWo AR TIIRABFGTHERTILIZVLRICUVLEYE R
H¥, BERIC SEM/EDX % (Figs.2,3). {LZEA G EEITL.
UVEMOREZ IEUHTIHREIC Ufe, £Te  BAZMN T —FICEDE,
U EEYOEREEZEBALTWS, IN&ET AlLMg,CaTiSr
ROVMEEYDIEZEM EFENEEZROICHRZIT>TE .
nhsiEE. ENSOT—YEREZT. YVILEYORE - \EL
KifoRFZENELT. IRZEEDH TN,

Fig.2 Mg phosphide in Al : SEM view (a)and mapping (b,c)

Fig.3 Srphosphide in Al : SEM view (a)and mapping (b,c)

3. EERE DR RIKFEMERIFIC
B9 5 EREMA3R

HEBTEERCTREERNMECLD, BRETEMIDEEERNE
FU. FIHEMET T2 EFEMBBEDARICLBIYNH B, —
RICZDYIEBEIIRERRERFEZEL. ThODFEREPRE
T IE A EFEZ BV, AMEICEWTIIERNRILEL SEIAD
BRICETEM Y E—Y Y RAMEZITRV. ME/ REICEHL. R
HROHIENEFEZAVWTRITZITEoTVWS, COKMEELAN
VRS EREEY DA SZEL. Si BEROBE. HIRT71(/—D
UYL, BREDOEBIE— L EANDICANEZ SN S,

Fig.4 Photograph of inductively heated NaC-KCI molten
salt by application of RF (400kHz) EM field energy.

Fig.5 AFM images of sputter deposited Au films (a) as-deposited
and (b) annealed at 560°C by microwave irradiation.

4. 317 0RICELZDERBIEDOEMERT =—
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IWE—RIAVOK7 TV =5 2BV 7 Z—ILAARBICDOWTHRZ
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AL, EBRMARET>TW\S,
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EISEIREHESESERE  Ecomaterial Design and Process Engineering

g F{L¥E49E  Environmentally-Benign Molecular Design and Synthesis
RIBICESY %
S REEME Y X T LADEIRK

B Sk HE

Design of environmentally benign molecular systems Professor

with high functionality 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. Choices 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 d3-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 2015, the following achievements should be described in particular. For item 3, refer to the activity
of Environmental Analytical Chemistry.

1. Determination method for sub-ppb levels of Cd(II) and application to rice samples

2. Kinetics of metal dissociation from carbonic anhydrase

3. Theranostic agents for cancer on the basis of diradical complexes

TEADES
1. BHMENRN IV LADEEEDRAFE L KEHARNDER

2. RERRKEE SR DR TE (AR

3. BADEF /AT 1 U AREDHEFE

ARZIULCA DEBBEEELT KBBEEINTALW, Rif.
Cd h'HEpeEF/ HFDOEREASELTHASNIRRMEZSICD
N, BERTOHENBEEEIN TV, RAFZRFARINL
BN, BREARFOBVWAEZRAELTWS, &, TILEVA
To(ll) BLVAYYIRAFL—> TCAFET. Cd(ll) B TCA 2F
ZHRIFL. RAUITHEZERNICHERTEIEZRWE U,
EZhZFALTCA() DFAEEEERZRAE LU, REHRFIX0.23

Fig.1 Schematic representation of the formation of the Cd-Tb-TCA

ternary complex to lead to energy-transfer luminescence.

ppb LD ERETH>lc. Ag(l) ¥ Culll) BEDHEFERBIAVE
NRI7U. Zno0pEZ7 )7 $5FEEUlc, KABICHT 20
L. NAVEZERE L. HE 1g D 12.2ppb DARITLD AT
ZAlgeE Ulco SNIZEREREE 0.4ppm & EERTTIELMETH %,
FORLfE (Cd: 0.548ppm) fHEDRIFERARCAREZERALILEIS
0.564ppm EWSRIFRHEREG o (DLFE. 64 5,493 X—Y)

=0LT

Cd:*ThpTCAS;

RERBEKEER CA BHDICER Zn(l) 2B I 2EBERTH .
pH HHE, WIRGRETEERREZE-TWD, FEERNICTEET,
IICHEBET S Zn(ll) ZEEDNED L SICHBIBICBR oD FE
RWHEETH S, SE. CAODFLEBZMOEEM TEEHZ
M-CA &L, RRD CA tHICZDEREHMERREZFrESU—8
K[KENEZFAWTEFRUce M-CA ORERNREREDIEZEELTH
BN RRIERE ka ERDTzo ky lERDEEICED Zn (1.0x107
s') < Co<Cux=Cd (24x107°s™) OFFIEAED, CAld Zn(ll) @
ZEBRFICRBUUVCERMARREZRHELTWS ZEH Yo, &
B. INSD Koy FFRFEAF EDTA BREICKFLULB N ST Th
(3 EDTA AR OEBANEERRKEE I, MRS BERIT TRE
TBHIEERULTWD, Bl BERKZEIH EDTA ZHERLTWS &
SIKHRZ2%, LHU NI-CA ICDWTIF EDTA BEKEEZRL.
EDTA OHDEBADT I L X SFIEETH %o BRKZEFLIF EDTA B
UEREOEEFONDT Y ERAZ EMEADIERMICHFILTNS
Te8 BRI B D ZEERLAIAY UICK L ZNICE | SR BRRED R T Y
THETULRW, —7A Ni [F6EMBEEZD, EMEEDIE AR
M HBEMEFOREZRIFPIL<. EDTA DLERN AL
D, BEZRETZEEISND, UL SERMUFICLDERZT
PRy ZERKZETL EUEGE 4 BIRED CA DEERNREEICHS
LTWBZezBSMc Ui, (AEDITEERE 64 5. IREHAE)

Fig.2 Crystallographic structure of carbonic anhydrase having a ligand.
The sphere at the center represents Zn" ion coordinated by three histidine
residues and an amide nitrogen in the tetrahedral coordination geometry.
Data taken from Boriack, et al., J. Med. Chem., 38, 2286 (1995).

RO EZNHESR

VUMY LEDERE H

- DEEREEC TV VU U BEBED(LF I — 2015, RibRKEM 387 H.
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Atomic-level surface design for eco-friendly, novel catalyst materials

Ecomaterial Design and Process Engineering

Material Process for Circulatory Society

] ‘
$ig AL EE

Professor
Toshimasa Wadayama

From catalytic perspective, molecular-level understanding of surface reactions proceeding on nano-sized metal (alloy) particles is a key for

developing highly active and durable heterogeneous catalysts. Our experimental approach for the subject is preparations of well-defined

metals or alloy surfaces by using molecular-beam-epitaxy (MBE) techniques in ultra-high vacuum (UHV). We routinely use UHV-MBE,

scanning probe microscopy (SPM), photo-electron spectroscopy (XPS), ion-scattering spectroscopy (ISS), electrochemical (EC) voltammetry,

surface vibrational spectroscopy (IR, Raman), gas-chromatography (GC) etc., to clarify the solid surface phenomena on atomic, molecular-

levels. We believe our research results directly link to future eco-friendly society.

AR FOHRE

KRHRDOERICTIE, BEARIRILF—ICLZKREE Z0D
FREFIBY A METOER. ISKRBEAEZBVWTEEIXR
LF—ZBRIXILF—ICERT D, KREFEFELEYE - TXIL
F—RBREMBICESD D ENTARTHD, FRMRRAFKELZOH
BEM EICBI T B RIEHY - fRATAIEREAILFEL T WS (Fig.1). BIZIE.
BT/ MNFLTEOKELVEETZLERIG (AERE ) ICET
DEBERE, SEMERRE. OVWTEIKREERRRICA T
EERE—RD 1 DTH 3, RELFBE (RIT) DEEREBHFICIE.
RE - RFEOMEZ BF. A FLNILTHBLEIZDENH D, &
ARIPBFTIE. LRESN (well-defined) £EB - & ET /LR
WESFRIEYF> (MBE) EvP7—0 75 XML (APD) I &D
BRL. ZOFEIZEETO—7 BEME (AFM,STM) ® X X EF
2 (XPS), {ERA AV EEL DK (LE-ISS) B EZRWTEAMICTT
L\, EMEREAEMRIBRICE T T BEREHEHZERT - B FLAILT
BBREICT B ZzBIELTWS, AEREEUVTRBE MEMALE Y
BN\ RZA RBRAKBERIGICDOWTRET U,

TARE. BORETED
WETET 2 LF~

™ .,

=
B
*BERE, BikE
FRERMER - XENEAR
(HDREHR + R
SHEA FSA P
FL 1 RS E

wﬁg'gﬂ

HEREAEE (FOV)
FRREETE (T277—L)

Fig.1 H, circulation in “Hydrogen Society”

2015 FEDMEHR
FRMRT—VYELTRD 1. ~ 3. ICEDIEAR. BE1.HLV 2. &
NEDO Z35t. 3. IRHA&EIC&DiThhl.

1. EF I BEREERADBRBETRENE

BNIBRETRIS (ORR) EEZRIREIS PtESSMEDOET
IVEREREEEZ UHV-MBE ZAWTEEL. SEICEBERG SN
AERREEFEEOBRZEREHICHIELTNS, E<IERER,
Pt-Ni %% Pt-Pd RETILERERZRETIMEDF L LUBER
EME (AN ) ZHR5E Uiz,

1.-1 Ni/Pt %

Pt,Ni1(111)(x=75,50,25) & & BiERER LICPtBERFEZ
MBE #BUTHERULLETIVEIEREOEIEE ORRELEDERZ
AELL (Fig.2)e ETI/LAEREMOBRRAINARPICE T2
ROFEREMIE. PL(111) OZNITXHL 110 ~120mV BESEM Y
ZhUTEHED, EEETHEERERD Ni L OEMICRE->THALE
TBHIEN DN D, CORERIGKRESE 2 FFED Ni fHA L DB
FEHDOET) ICHEWN RRE Pt AFVICRIFTEBEADNKRELE>
FefER. RIGEEN A LTS EZRRUTED. KFRE Pt ¥ V&
BITH—T 2D Pt-Ni AL OFREFIEA. =EME Pt-Ni 2=
BRXKICEETHZIENEBHEIND,

PP NI PLPLNL[111) PLPE Nl 13L]
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o
| -
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Fig.2 UHV-STM images, surface models for Pt/Pt,Ni, (111) (top)
and corresponding ORR activity enhancement factors (bottom).

B mEA MRERATH

Assistant Professor
Naoto Todoroki

1.-2 Pt/Pd %

Pd(111) EiR EICEWTREA Pt YT LEDOFEBEEZZELESET
& LTz Pt/Pd(111) @ ORR JEMEZ&E R UTc (Fig.3). HBERE
ES573KEBLTB73KICEWTETIL Pt Yz LBEFER LEE.

m&EED 50-100nm BEDEWT FRBZE D >LRFLANILTHFIE
BRRETERINTWSZ D UHV-SPM BRE#ERI Shh ofc,
REESREFREIT/NY v EEDE THERE Pt EIZ PA(111) Btk LI
IEYFIvILERY DI EDOMND, WED ORRIEEEN Pt(111)
tkcEnTN 5 BEELV 4 ETHOHIENBEEERT, BEAAY
MELDHICEDRE. REEFEOD Pt/Pd RFUERZTFMI D&, dl
& (573K ) BEDRIEA Pt/PA(111) REZFEELTWSZ &N
bhh, 7 =7 ABFOREBELN MEEEICEEICEETS
ZEZERASMIC LT,

e —em P P11 1GETIK %

N
FoaMedy, T i
3 | Pt
LIT
I N i
; ——— g
Enq- ‘-.\_&h. - —y P—
~_ -m,.-
B ey PlouaPAL L @57 Py PUL1NRETIE
D 1000 2000 3000 4000 2000 E000 TOOO
Sputterng el &

Fig.3 ORR activity enhancements for the 2ML-covered Pd(111) (top)
and Pt/Pd atomic ratios evaluated by LE-ISS (bottom).

2./ HRTFROBRETRDEE CBEREN

3. BB\ RS FDMiKE

BRILZRETICE TS PtESSH/MAFOBEREEE. Rt
HOMAKZHERIDLTHEICEETHD. BRAKEIZT771b
(HOPG) Lic APD Lfc Pt F/HIFICH LT, AulRF 2B APD
LTIV MEOBERIL AN BEREHZ MG L TR Ulc, BIEX
Tlc, BHNAPD Ufc Au [RF & Pt /AL F DECAI B YA ~
LICBENICAIEBEL. BUEHYAVILEREIIC Pt 7/ FORE-
BTHCRESIFIS N, BEREEN A LI B ENHSM LT,
RERHCMEARRBREEZ 80CEL. MEEHDEEIC LR
WEHTZOBEREEZIRN U, ZORR. RELEBEICHITS
Pt/Au fHA HHERLIETARBE ICBUR T, MEF/HFEE AudR
HARFLLENZEICEELTWS I D DD 0T,

IXNF—FrUTP2EFRETIKELROERRICEIF T, ARER
. MEBZ BRAEEFIRE U TIDHEENEMERANRIC, £+
U7RFDEKRBANADTANTER (BRKER) I2cHDEIEE
BHRENETSND, FARDEFTR. FTFH/ LN TEERGS
NIcBERALICEITZAFIL7ONFTY (MCH) DBKRRIG
ICEB ULICRZToTW\W3 (Fig.4)e REIFBIERISERY DENL
REEZDNIBIOAY A VEEMTEEZHAFEL. TDRE/
UIN\VICEIBHMREER U, SSICBRISERYATDOIHDE
ENMBLCHRIAOYKI 72D DHEBHRECRZFHIEL.
BEXEZE LU RIBEEZ LBREZRB L,

D" - — S e

Fig.4 H, transportation by using organic-hydride (MCH).

FRER-MRTOI I ME H

MHLEEHAEBZRFRFREZEEZHEHTVD, 2015 FiF. EEREIC
FWT2HDHEEEITV. Pacifichem2015 (12 B, ZXUAh HR/ILIL)
TRT&EKHES N P-M(111) BESKREOBR BT RIGEES ORI,
EBT DB REZIT olco £lo. P EKFAERY Y RIILT/IIRK IR N &,
EFEEH 7T 2015 APEKRRIRILF—tEIF—THIEEBMZHED
feo BISERSBHEEZ 1 . TEHURNEESR (12 B, 7H) THERESE
BEfTofco MAEFMBORER . ER- N ZEaLEE 8 hOFRFEKRET oI,
BERBEOSERKERH Electrochemical Society meeting (10 B, 7 X
UA K/JLIL) T Student Poster Third Place %z, £/ELRREOELE
IHAEREESR (3B, #E) THAERILZSMBEIAEKS - SOFC MR
BRRY—HZ, ISIKETFEOPNRENEAEEFZR 9B, EM) T
BHERRAI—EXZTNZENRE UK (Fig.5), MO Y hELTIE. NEDO
TEES FRRHE MR B ER MR/ BRI R /(EaS (Ll
(H27 £ 3 BET) &4V TEAEES FRANEBABARELRNHERERE/
ERIBAREEBIRITFR /& BRI ERMER, (H27 £6 Bh5) =X
Ufc, SSICHIALARIZAREMBSERIAR (A) ICEWT, TH/@BEHITE
BERAROVEBBRICED WA VR—RIKRAED ZRLNILEE &

BOIEFWE (B) '@ERLAYFIEICEZ 27—y oILEMBOEHKEEL &
ELTW2, MERRBRTRENBARBEFMRIEZBRETRN 27 £E
BN MEERFI SN -SB/N\I 7V Yy RMEORIREEE—ER
BADGAL. FH 27 FE ARECS ERAREE " nAFSEzRIAT
ZEEREBEDOHF). DHELEEANERILER 2015 EERBEFHARE
DEBERRBREZ Tz,

Fig.5 Poster awards in ECS meeting
(Phoenix, USA), electrochemical society
of Japan meeting (Yokohama), The Japan

Ll institute of metals and materials meeting
T, Welanioer pok).
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MEHESEEE  Collaborative Divisions

BIEESMEEIRZSE (FTHEHESE) Process Engineering for Environmentally Adapted Materials
(Nippon Steel & Sumitomo Metal Corporation)

ERISUER M Z 8@ U T

ER-IXILF—FHEICERT S

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. At the same time, steelmaking process needs a large amount of energy and resources and it exerts a large

influence on the environment. Then, it is necessary to reduce the impact on the environment at all stages, from the purchase of raw materials

and equipment, manufacturing, technological development, transportation of products, to their use, recycling and disposal.

Based on such backgrounds, in our course teaching and research will be undertaken to develop new techniques related to the synthesis of

various environmentally adaptable materials, especially metallic materials. Our mission is to develop novel material synthesis processes,

which allow us to establish sustainable industries and social systems that utilize the environmentally adaptable-type materials.

EIEEE GREEES) KOWT

EIEEE GTEEES) OELMHFRRE

AEHFBEL, 2003 FOREMNZARBBIZEARIC. BEE
BMRRIRZESBORBEEMRAEZITSCEEZBEMNELTHRERSINEL
foo HIKBREZI-XICBLET, #HMA-—N— (TEREZEH)D
EAMBARESFINICRR I NS E WSO BEIC IRV E#HEFTLTWL
F9 (Fig.1)o

CORMERKRICEN L. RRZEHUCRERN - 70K
MOBRICERZBVWRERT L, ERARORHHIBTZESD
ELTHDHATWEY, Ffoeo REEKFA—HN—EDFHRBTAN
i - MEREBROHERFBEBEL TREICES LA - 70X
B30V NIRRAFREZBELTVWED,

PHEIEENICHIEHOMBRTEEL. BR. BEONELE
BERNhASREICHDET, BAELWAEERXSZET DEHIC
BERAEFEETEIEERRICBEVTVET, BNIcHEBYLELWH
WAIFELBBERISETN. BEPHRICIEERZERTHDIEE
ZBN5TY, S5IC. FITFTHRZEI. BICEDTEZRHVTL
HAREBEBZBIEIZEZEYR—ICLTWVWET,

REHEBETE. ASESICFIBEIZ3ZOMRENLE LD,
INET, BLRE224, o AEL82EELHL. 2015FERR
BEFEA% (2F434. 154£148) HNEELTVET,

Fig.1 Nippon Steel & Sumitomo Metal R&E Center located In Futtsu, Chiba.

REEBE TR, HPXA—ND—CREFLONLEIMTICEDE &
IX@BMERTORRCIYTUZIVORE - FHERN, RIEERERZ
KIRIBIcHDOMRRE - TOCRZFOHARICHDBATHNET, T
RICERMEZBALED,

@ BEFEBRICHTBCa0lRDEILESICE Y 2R

RE. HKLAFEROERAEIINEL, BREOSELEEEDE
THBZEINTWS, —RIBWIEHIELT, (o) BRlTHBI—I X
AINEEM, (b) BHIE4D CaO REMENEITSNBHM Thb
DIEMIEBEHELDRBEE T COz BRHEBMICEN 2, AT TI.
EMOERZHEARADLERZRIGE (FMEHE) ICOWTERNRE
BR. BITZEDH TN, Fig.2 ICARAE Fe:03 DREERERZ
RUTco AIREA (LsB,.LsD) Z&REETY/ IV FUIED Ca Hfh
5, EBRETEDOTT00CIEEF2AILREIRIRELERZ NS
"B, COERELTARAFRHY (RE) NEELTWSILE
BASMCLTWS, &5l Bt CO2 bAIRAICK>TIFEREBEFT
PERR D ER LR HEIT IR &, TG A PIMEFERD i n -
situBRICEDEASMC U, S&I3 CaO IROFRBEERAEREIC
BIFTIEkw,

(a)Heating (b)Test Temp.  (c)Cooling

1200°C 1300°C nosc

Fig.2 Ca element distribution after assimilation test by EPMA analysis.

FEHR ARA— TEHR EEE

TEHR M2

Professor Professor Professor

Yuichi Sato Jun Okazaki Kazuhiko Kusunoki

@ SiC BiERBRICE IT2BRNY 7~ EiERFRE
SICERBREIEMEFBBERDIFERLVCEEEINTVWS, U
MU, AT7EREOERTIE. RAFYTONYFUT (L) LT
ERIL, NORBEECYPITWHENH D, I T AHETIE
BRERAIFEOREZENELT, FICARREITEBULEHRZ
Tofce ERTIE. AT VYTICHUTFITRBRANERFETDHUL
WREIRRZIREL. BRREBIERFREBICRIFIHELRA .,
ZOHR. ERORBEAEERLT RTYTORITHIZISN
B2 & FHFEMES (RMS) NhE<BBZendh o7 (Fig.3)o
INSHERRAFEORELCMRIE. RTFVYTETRNICE>THRER
AREILBIIBEREIBMI—(LUIcicdEEZIEND, o &
REFERICEVWTRRERRZTVL. TRETHREINTLEVLEWN
A7 (380 umE) OBRICHKINUfce AMFTRBEIE. TRENS
HORBILICEDATEIR EAD SIC NIV ERBRRITIEETH S
ZEzERLTWS,

[T 3L mll:_
wl

| 1l

Fig.3 Nomarski images of grown crystal surface in (a) parallel flow,
(b) anti-parallel flow and (c) step parallel flow.

@ BO—JLPFCETOA—ILMEDETHREREICRIFIE
KETRONIEFORAERUEZENIC. O—ILHEDET
FERICRIFTHEZRAEL L, ERICAVWO—-LOMEIF. Cu-
Cr. Cu-Be. Fe. Y2ZJ)LZ>, Ag XvF Cu-Cr D5EFEE LT,
[FUBIC, BENZEFTDOIREICDOWTCHANcEZS, Figd ITRUEE
BOOHERER>Tco DFED. O—ILHEOREERNAFTWNEE, &
FIRENELBRZ e DD olce RIT, FEHFOO—/ILEBIOREME
REFRHER. Fe O—ILDGZENROERRIFT. TPRTvE
EHENDERESADIETERINDIEARORENIZIFEET
HdEN b o, BHERDBMATDENZHRRI DI ETER
AN - IEOERIBEROEEZFM =2 Fe O—ILTRHIE
BHIBTAMELS, SOITRT Y MIEETH > EMERIBTNZE
TERIEBHTHDEEZISND, SHIF. TDFe O—/ILDOEFTE
AMHERNOHEHRZFZHUHLD. EWEFTOREZIREE TS0~
IWHEILDWTGEBRY B FETH Do

&

Ribbon thickness! pm
=]

15 20 25
Wheel surface velodty ! mi's

Fig.4 Relationship between surface velocity and ribbon thickness.

702X F -2 EPHEE H

201 5FESRIFED 11 Blc. REEBEORKBEENLT, EEHFEHK
REICIMZAZAN SEFIRMEZIEEDHEME L TREL, EPERERMBEL
foo COFEETIF, EXOE—RTERLTIVWSKINENSOEDEZFEIC
BzBIENTEREHIC, ZORBRUTICRIESITERTNSUHAIILE
THIRICORED, HWHETOELRZFELEIRILF— - BEORRKEER
HEXDEACOWTIERBERHDTOHSZcEEZD, BRNBERERII TR
DEDTH B,

cHMBETAEROBEETRIREOB DD (GA)

- BREICH T BERF BRI

- BIMEIC R T B RBEBEDTEI;M
-REVERZEYI YA —EE - GIEEH S DORFR
- BT OEREER LY YOIV

- HIE - AREROFRE SR

- ZBRIAVTUTILERETOEIKIM

- BIEICHR T BB R (KE)

- SEHE B DIERE & BLE R

%l\ﬂ

FHEFERER (2015 F1~12 A)
O BRFEHR
- BR#MH= 5 169 BEZHERS
TEEfEBRICH TS CaO IRDORMEES), (ARETH)
FERRY—tvyay BFEZE
- BRHKMHRE 170 ENEHERS
FARADREEICRIEY IRAEDZE, MRETFH)
- HAYMEZR $ 62 RICAYMEFSEFTAMBER
SiC BiERERICETZARNY 7 EiERTRE (NESEL)
cHAYMEZR KENT-FEENRRE 2 OFES
T4H-SIC A 7EIRTOBRERICE T EBRREB O E L ERIRE
(hnEEE L)
-BEEEY¥S H27 FUEEERR
&0 - ) PFCIAICHI1T 20 - IMEDEFHRICRIEFTHE, (BFAM)

QEKRH

+ Association for Iron &Steel Technology 2015
TAssimilation behavior of CaO source in the sintering process;
(RRETF3R )

- ISMANAM2015 (International Symposium on Metastable,
Amorphous and NAnostructured Materials)

TEffect of wheel material on amorphous ribbon formation in Planar
Flow Casting, (EB2FK3H)

- ICSCRM2015 (International Conference on Silicon Carbide and
Related Materials)
FEffect of solution drift on crystalline morphology in the solution
growth of off-axis 4H-SiC crystals; (INEE&E1)
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MEHESEEE  Collaborative Divisions
WERIRIEZEEHE9SE (ERIEMZSAT) Global Environment (National Institute for Environmental Studies)

JO—NIVBRERROE(LERZ S

Observation of Changes in Global Carbon Cycle

We, in cooperation with National Institute for Environmental Studies, carry out research on global atmospheric environment, such as global

warming, and air pollution. For that purpose, we develop measurement techniques on atmospheric composition changes and terrestrial

carbon budgets. 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 the applications for atmospheric

compositions/clouds/aerosols and their surface processes, utilizing such instruments as satellite-borne, air-borne, ship-borne, and ground-

based sensors. We conduct field measurements at Asia, the Antarctica and the Arctic including Siberia, and study global atmospheric

environment change by analyzing these data.

LEETEMRRREOA[RREEHICEHDLEZRRCERD DD
PREZ(CZEAY 2ERARMN. BERICH T2 RENZOERIHAM.
BECICHIBRB L ZED IV O—/ULBKKIREEEETICET S
MREHBZT>TWD, BEMICIE. ATHEZ. MZEE. . it
FHRACELBZARRESPE, T7OVIL. BS5TICZEN5D#ERTO
EADBAKIM. M EHSOEEDOERURMOMAE. 7Y 7P
R, YNV 7ZES0IBESHREMICH T ZHAEB S TITE
BUIT—YDREBFILTVXL, T—YBNETS I EICEoTHIRK
RETORIFRREEDRERRICAF AR ERBELTWS,

WwERAMEVE—bEYDVTICED
BEESAERBRRDRRINE - RREBREOE A

EMREMREA TR, #HERACEEVE-— MY YV I EGHE
L. KEHF_BICRBZEEEZOMRTOTIS Y IR (BAIRER - &
NMEBUDORIBRE) OBAT—F ICEDVWT HHTORFINXE.
REOERE. AMERRICHESKIREEREZ LS TREEICETEME
TR EILED RIEZEEMR (REDD+ PZEHE VLYY MIES)
DEBICETIHDAREEDTND, K. KRREBEELE
T T B ICIEE R BEDOBAZRBICTRAETZIENDETH-
feht, COIVEET—YEZFBUTCHEMORREREZHERICEHA
TEDEMEZAREL. LBEELRILRABTRIZTocEZS2, B
WMRERIEENTc, MAVEEET Yk, L—%EMNRT2>
AT —%=EHUNASAD ICESatBEDT—45 TH D, ZDEEI.
MEETICEWT 170m &It 60m RO #EHE% L —Y X TR
L. HRTRELL—YHOBEZLEZLHRL. TORFEORS
PHRREBTITZIET, BEPHERN A ATRZHETZIENT
=5,

FIIEE CERM) ERILRAE (BENK) &WS, FMy1~
DEBZ2MBZETAMN ANV RITARZT o . BEZ1Y—
IKLBDBARFORBEZEREHEDEDIET, NAATIDIE
BICKELRERDFETIRERBEANAEE TH > BTHICENT
b, BEREFMN\AATRZEREICFHATES &R U, M
BE (BRFEFAREE) F BEICOVWTIEN 4m. Ff/ A

NRIZDWTIE T ha $7cb# 40 k> THoTc,

COEMEFALT, RILRXABDHMK/AATRBEIFH 1.034
x10"° b THBZ L, 2004 ~ 2007 FEILHWTRILRABEDFHM
DER 24% DRI THARLV T EBREZHET DI EICHRINUT,
COEIMIE. CNETHFBRREICEDENED > LIRHIE
DHEMERFTFMICBARY —ILEREETDEDND TR FTMZEED
RFBRBEZHBAITEIOXATORELEBEIND, £leo BVLE
MEREZ D DETMRICEVWTOERE THREP\1 AT X ZEHEIT
et WIRBBR TOEMLIREDIEFERAKICOICATESEEX
5%, INSOERIE. TR2HDRXICRRE NI,

- Hayashi M, Saigusa N, Yamagata Y, Hirano T, 2015: Regional forest
biomass resources estimation using ICESat/GLAS spaceborne
LiDAR over Borneo. Carbon Management, 6, 19-33.

- Hayashi M, Saigusa N, Oguma H, Yamagata Y, Takao G, 2015:
Quantitative assessment of the impact of typhoon disturbance on
a Japanese forest using satellite laser altimetry. Remote Sensing of
Environment, 156, 216-225.

Fig.1 Spatial distribution of aboveground biomass in Borneo.

e B EL 5

FEHR =R EF TEHR HHEG

Professor Professor
Nobuko Saigusa Toshinobu Machida

mEESR T A DHERFREER R

AEHDOBEMRARDI O—/NILREEREERAT DHICEEN
SOHADEEAHYPEEEESEMNDIBNELNH DN, HROERRT—
FIFELERTATIRIRV, FICHRA D EZOEBIE LR ERN
IERRBLTWS, bhbhOMEETIIE EXT— 3> LRz
BUERIIC N TMEZESTCRENR A 2D 3 RTEH A Z#EE
LTW3,

FRERKOBAT -5 2HEETERSI D HIT. 2005 F&£&D
EHREEICHNEBEEHLALHANTOI 2o~ (CONTRAIL 7
OYzJh) PEUREREMPRKMRAMBEDTIL—TFICE>T
EEIhTW5, ERREEEE>EHENR COz EEDE ALt
RTWHTTHB. ThE5DT—FIF EZICHITZ CO2 BEDIER
ZEUEYULODOHD. RERBROBBIIHND TR, RREMXE
FILORIE. KKEEXANZX LD, GEEHT—5 DRI
HRECEMLTWS, CONTRAILTIFZNET 8 HDOR—1 Y
777-200ER Bz > BRlZRMUTE A, 2015 F 2 ALD
EDOKBDOR—+ % 777-300ER Bigic L2 BAHNBBIN. £
DILEFEOBRID A EEIC Ao T,

Fig. 3 IFBA &N Z i R EGHR D> R 715 22 CONTRAIL
BRAEBZFE-THESNI CO2BE. CH4BE. N20BE. SFs
BEOKRIITH S, LBFHIEERAORENMEWNHICHZEHED
KMEETHo>CERBEZMRITIDI LN H D, COMRTIES

Frequency (%)

0 50 100 150 200 250 300 350 400 450 500
Aboveground biomass (Mg ha')

Fig.2 Aboveground biomass histograms estimated in Borneo over forested area
based on dividing the ICESat/GLAS data into data from two periods (2003 to
2005 and 2005 to 2009).

RITORBRIFT— Y Z2E>TRMUN 2" THI2EEZBREEL,
BREANSDRME (AOQ) IKL>TH Y TUVITEDERRE S
U7, Fig. 3 TAOHLBDEIRIITRBEDZERTHD I &%, IEDE
BB THDIEERT, LIHRED CO2 BEISMEBERRD
HERK - ERONSVRATEZICBEWVEEZRTH. REBDEER
BICESHSEZICHIFTERULTRD. MRBEIEEDRENER
INfc. REBICRITZEZDRE LRI, LERBEOEEEIC
HIARDERAZET > CRBEOTHREBEICHXINE XN
ALlCE>TE|ERITNTVWBREEZSND, —H. WENSES
[EHFTOREBBE D CO2 BEICIFDINEBIMEEINRESN D, &
NIZLEBICHZERED CO2 NLFITNEL KB IEHNERER
bz, LEHTRED CH4EE. N20BER LU SFeBEICIFHENI-
EEHEEIERVWD, REBETRBDOREERSVICKREBTD
MEARDREENRKEVNDT, EFELFTOEEICL>THRERT
A GEHEESNEAIhTVS, BENRAROEIAIE. Zh
SOHZDOBER - IRIUEDOEEZITSEND TR, HIRAKDE
RICEIIMEEBZIIENTED, INSORRIZLITOFRIICH
E Y (Y

‘Sawa, Y., T. Machida, H. Matsueda, Y. Niwa, K. Tsuboi, S. Murayama,
S. Morimoto, and S. Aoki (2015), Seasonal changes of CO2, CHa,
N20, and SFg in the upper troposphere/lower stratosphere over the
Eurasian continent observed by commercial airliner, Geophys. Res.
Lett., 42, doi:10.1002/2014GL062734.

(- Y]

0, i

bis R LY i bbbt
ASETEIMIIL 436 THDMAME] 2 3 ASATEVMENZI TIL56TESMANT TN
] 21 2 2 ;| bt

g, it

= S
Al | i bt i b bk b bl i il
TTASSTEGIMNII XTI JS 6 TAYNANEI 23 ASATEFIMU2I TFL5ATESMIIII D}
a2 P a4 iz xn 204

Fig.3 Time series of greenhouse gases observed in the upper troposphere and the lower
stratosphere between. Monthly means and standard deviations for (a) COz, (b) CH4, (c)
N20, and (d) SFs. The colors represent the mole fractions observed at every 12.5 K bin
from the local tropopause. The lines are the fitted curves to the data, each composed of
a linear trend with or without harmonics.
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YEHESEEE  Collaborative Divisions

BiEY 2 75 HIEE S B (FEERMTHAAZEER)  Environmental Risk Assessment

(National Institute of Advanced Industrial Science and Technology)

Ze R BRHATRILF—DOFAZBIELT

Studies for utilization of safe and secure geothermal energy

The members of the Environmental Risk Assessment (AIST Collaborative Laboratory) are carrying out studies to enhance safe and secure
utilization of geothermal resources mainly by investigating technologies for ultra-resolution reservoir monitoring and rock-mechanical
simulation of hydraulic fracturing/stimulation. Major research activities in 2015 include, (a) planning study of GW scale power generation
from subduction-origin supercritical geothermal resources, (b)microseismic monitoring of treatment injection for production recovery at
geothermal field, and (c)simulation and field experiment of a fluid injection to a borehole with poor injectivity, and (d)innovative utilization

of geothermal fluid for hydrogen production. Research and development to simulate industries in tsunami stricken area was also conducted.

LERBEERMBAWRA. BEBETRIRILF—FRM
BETRIXILF—MELY I —B LB ERRERFREM (0L
i) FBDORRENFBEL. HE - AREHZTo>TWVS, RE &
BECRELREZE 1 BV EIDLEDICRBEHNETRDFLE3
BEVY—F7IRIVNEVTERL, £RAARZEELTVS,

1.3 BT RN F—DOSHRGFAEICET DMK

WwEKZFB U KRB L ORMOERES. HBRICEELE
KM OMRZRMELT NS,

1. g5 1.4 BIEGHEBRFIEICEAT A%

1.1 BHAHFERERFAEIRD
RS AT RETMERES

HTPHIROFEICHU TREND DRRICHE R T LDKET -
BRZIT S DAER (Overall System Design: OSD) wilE
EKICLDEBEDEAREICEIZMREEHBLTCND, e, &
REMBAEBOREICEHITIHNENERT —YEEBORHIC, BR
EZVVVITIRTFLDOEEEITOTWS,

ERAOMEELELELT RIS FICRRZE T SRR M
HERICED CW AT —ILOFHEEBAREEZR>TWD, RARAIE
MEDREITED 2030 FITNAOAY TSV RN ZERT BlcHD—
EOER7/OYVIIMDOREIREZT>TWS,

1.5 # & MEROEZM IR

1.2 /R IC K ZithEETREE D
EEEE=-SYVY EEFEEFEALT, HXEENFIIRMY—XOERLE
BEEZEUT XVMI7OBY IV VRTLAPRNAEEES %

FAFEULTE .

EFRN\BTELVOEEREMEFA LA T —/ILRIcEWT, 7
BADEXFEICHITRHINMEBEZSI UV I EEBLTND, Thic
&0, BEEANDZEKOMREELIVTILIALICE=FI>TLTH
%, RERZFMANZLERHNEEOHERZHFTMEEICOVNT
ET— Y DEMER—ZITUTc OJT IR ZEHBL TS,

ERREES R

o,

HEITBEANOMEFKYIaL—>3y
Simulation of liquid injection to geothermal resaervoir

HINBBE=SUVY
Microseismic monitoring at geothermal field

TEHR KB R

Professor Associate Professor

Associate Professor

Hiroshi Asanuma Mio Takeuchi

Nobukazu Soma

FEERIR TR XK TEERR HEEMN

LHRZEFERLNILORE - HEZRBH L. HROEENERZH>
TW3, ZBRAMA. A—RANFUTFOREEEELT N—ELBLVT—
N—BMTERIGUICAEDBITZT>TWS, Efcw RV KEDOEIZMFR
FrEDEBRERMAFRZIToTWN S,

HREM - HHREE H

7% A :ICDP (International Continental Scientific Drilling Program)
SAG (Science Advisory Group) Z£&. J-DESC (HAEHIBZI>YY —
Y7L EELERBIESMITERZES. Japan Formation Evaluation Society
Board Member, HIRIRBEFEZMARERE CO2 P BRIMIEN S
ZB8. JOGMEC 1 #fr BB RERMItEZESLZ S, NEDO Program
Manager. EBRICE T2 HMAERARICET BEREEZLFIRBEEE.
BXHZRTEE. AEEZEEREER. AIRBEES

AT RS & DE H

GFZ. LBNL. USGS. NJLYYBEHKE, Fa—UvEIRKFE MIT.
| TB. BFMEAEHEE. BERRREHNZEREYF— LEEXRFE. KRR
RE, AWMARZE, RRIEKRF, AFTARZE. BREERZE. EWIEXRF

Biafk. NPOZELDEE H

BBR. BLH. BINH. KUEH

INREEREE & DEE H

BB T HEIREE (2[E]). AREE (1)

BfRE

%840

BREZIVVIVRTLA
Monitoring system of hot-sprngs

BRIBEIRBRKE
Laboratory test facility simulating hot-spring

ZERTA/OBEREY IV TVRTA
Multiplexed optical seismic microsensor

TRRIR LB AIE R E
LWD tool for HT geothermal wells

FILARAZESEDES
Seminar with RAs from Tohoku University
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MEHESEEE  Collaborative Divisions

NAATIARRIAY NERE (ENHRAFF)  Biotechnical Eco-management

(Central Research Institute of Electric Power Industry)
NAATFO /A= INA AT LZFIRAL L
HuEROR IR DB - WIS RS S O IR FHAIBAMT

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

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

monitoring.

1. The biomass resources are distributed over the world thinly widely. The brown coal which is low-grade coal has many reserves worldwide,
but the use is limited to the brown coal dig area mainly. As means to reform brown coal less costly, it is paid its attention the biomass use, and
knowledge about fuel properties and the safety after the reforming is demanded. Therefore, we produced a brown coal - biomass substance
mixture pellet experimentally, and a characteristic as pellet molding characteristics and the fuel clarified a CO, emission reduction effect at
the time of the combustion. Rice bran, Jatropha extracted residue and Eucalyptus tips, which are available in local mining areas (Australia and
Indonesia), were selected as sample biomass residues. When the moisture content of mixed power was adjusted at 15 wt%, which is a suitable
moisture for wood pellets, the coal mixture pellets with rice bran or Jatropha extracted residue formed preferred pellets and their calorific
value were improved, though coal ratio was limited to under 10 wt%. On the other hand, pellets with Eucalyptus tips were inferior for
moldability. In the case of varied coal ratio, the brown coal/rice bran mixed pellets showed improved moldability; however, the calorific value
was decreased as the coal ratio increased. In order to maintain the calorific value of the pellets, the coal mixing ratio was better under 50 wt%.
In this case, the ignitability was controlled. If the mixing pellet (brown coal : rice bran = 50:50) was burned as a fuel instead of coal, it was

estimated to be a 60% reduction in CO, emission, compared to the alternative of steam coal.

2. We developed the novel catalysts for conversion of CO, to valuable substance. Hydrogenation of carbon dioxide to formate was achieved
using Cu catalysts in the presence of strong organic bases including amidines and guanidines. Specifically, 1,8-diazabicyclo[5.4.0Jundec-7-ene
(DBU) proved to be effective for the transformation of a 1:1 mixture of H2 and CO, into its formate salt under increased pressure in the
presence of various Cu(I) and Cu(Il) salts at 100 °C. A novel complex derived from Cul and DBU equally promoted the same reaction,

indicating that DBU-Cu species are involved as real catalysts in the hydrogenation.
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Fig.-1 Pellet raw materials.(quoted from Y. Tsuchiya et al (2015))
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Fig.-2 Property of the brown coal mixture pellet.(quoted from Y. Tsuchiya et al (2015))
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Fig.-3 CO2 emission reduction effect caused by the mixed pellet combustion.
(quoted from Y. Tsuchiya et al (2015))
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Tohoku Recovery Next-generation Energy Research and

Development Project

NET

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 forth 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 nearing completion in

visible forms, and many of them are already generally in use.

We are confident we will promote social implementation and industrialization of the issues that have been left pending, such as developing

of EMIMS integrated system within the remaining one year of the project.

Below we present the main achievements during 2015 and current status of each of the tasks.
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Fig.1 Observing the work site at The Committee for the Promotion in Shiogama city
( Task1 / Taidal power generation)

Fig.2 The 4th International Symposium

power generation)

Fig.3 The marine transportation of device from Sakai
factory of Hitach Zosen Corporation (Task1 / Wave
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Fig.4 The unloading device from a ship at Kuji factory
of Hitach Zosen Corporation (Task1 / Wave power
generation)

B
AT BE BRTE GrE)

oz o by —5— R HEHIR FitEEIO 10 MEEER HEHIR
MR = (RH) FL BB BER I
Professor Specially Appointed Professor General Manager

Kazuyuki Tohji Tadao Shimoyama

d'\ ‘g

BF i ——
ER ARF Bl E&F BT EF

Research Associate Research Support Officer
Tomoko Monobe Masako Hayakawa

Isao Kumagai

Clerical Assistant

Fusako Kusaka

Assistant Professor
Senshin Umeki

Associate Professor

Atsushi Kishita

wHHER EHHER
REET E:RiES

Clerical Assistant Clerical Assistant
Tomoko Saito Kazumi Yoshida

FEFREDEW

A7OVVMNTREZEHDZARIRILF -G BA. R ®
MR, KB, NAATR BRE. NKOD, #hp#ATHZ, X
BHBSCIBEMICE VT, HThEERICEIET 2 REHERIC
LBRN - HMRRBORBZEEIRE 1 (RX) TlE BETHA
HEEORERKBICRFFEREL kW OBRABEE TRELK
BHZHTARESORRABREICHBRERL. BEYOWRES
BHlERolc, X BIELEMRIHENSBLEEEUVCRAKBEED
LEBEMHILAREMABIBICEEL. FAHIFSnlicE T
BEYPLEASINT,

EREENSOEEZBETIATREBERLEYI—ILEVWT,
MAREZMAUICTADSDAAIVERY AT LZREIL. TKE
MRICIRILF—ZEETDEVWSHUWTKLEBEFILOEEREZE
RETBHE 2 (KRR - RWIEK) TlE. LCA(SA7HA10IL7ER
AVR) THOSNEAMRBZEHL. 2RELTIRILF—IRZN TS
R BBREZREBILSBNZRIT TV,

FRE 3 TR, MEHICRE UCBEANREIRILF—ORFEE. Zh
SEMIBTHAT2/HDATIT VY ROIRILF—HIEVRTLD
BEZEELTWS,

WIHOBALRILF—DHATELEEEDLHICATOTS Vb
TIIERBEE (EV) = 'BEI2EEH CLUTHRATE, RRIC
KEVBWIRILF—RBYRTLZRE TSI LT BRIRILF—
DRBFADEARICLDBENDOREETZEEL, SSICKEROHE

Fig.5 The installation ceremony of the Multi-Purpose
Power Feeding Station in Osaki city(Task 3-a )

Fig.6 The demonstration of the Multi-Purpose Power
Feeding Station in Osaki city (Task 3-a)
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Fig.7 The Smart agri system in greenhouse (Task 3-c)
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@ Competitive hydration and dehydration at olivine-quartz

boundary revealed by hydrothermal experiments: Implications
for silica metasomatism at the crust-mantle boundary [Earth
and Planetary Science Letters 425,44 - 55(2015)] Ryosuke
Oyanagi, Atsushi Okamoto, Nobuo Hirano, and Noriyoshi
Tsuchiya

@ Beyond-laboratory-scale prediction for channeling flows
through subsurface rock fractures with heterogeneous
aperture distributions revealed by laboratory evaluation
[J.Geophysical Reserch: Solid Earth 120(1),106 - 124(2015)]
Takuya Ishibashi, Noriaki Watanabe, Nobuo Hirano, Atsushi
Okamoto and Noriyoshi Tsuchiya
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@ Material design of ceramic coating for jet engine by
electron beam PVD. [Proceedings of MS&T15, (2015)] Hideaki
Matsubara

@® Morphological Control of Layered Double Hydroxide
through a Biomimetic Approach using Carboxylic and Sulfonic
Acids. [Journal of Asian Ceramic Societies, 3, (2015), 230-233]
Taishi Yokoi, Kei Tsukada, Sota Terasaka, Masanobu
Kamitakahara, Hideaki Matsubara

@ Ability of Hydroxyapatite Synthesized from Waste Oyster
Shells to Remove Fluoride lons. [Materials Transactions, 56
(9),(2015), 1509-1512] Sota Terasaka, Masanobu Kamitakahara,
Taishi Yokoi, Hideaki Matsubara

OL —F—MEEIC L DT —Xy N DEEEHIRE BAT—E R 2514 [
MEBLOMEAE, 61 (9), (2015),485-490] MHEE , IMRFE
@® Continuous expansion of the interplanar spacing of
octacalcium phosphate by incorporation of dicarboxylate ions
with a side chain. [Dalton Transactions, 44, (2015), 7943-7950]
Taishi Yokoi, Masanobu Kamitakahara, Chikara Ohtsuki

@ Carbonate-containing hydroxyapatite synthesized by the
hydrothermal treatment of different calcium carbonates in
a phosphate-containing solution. [Journal of Asian Ceramic
Societies, 3,(2015), 287-291] Masanobu Kamitakahara, Takuya
Nagamori, Taishi Yokoi, Koji loku
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@ Beyond-laboratory-scale prediction for channeling flows
through subsurface rock fractures with heterogeneous
aperture distributions revealed by laboratory evaluation. [J.
Geophysical Research: Solid Earth, 120 (1),(2015), 106-124]
Takuya Ishibashi, Noriaki Watanabe, Nobuo Hirano, Atsushi
Okamoto and Noriyoshi Tsuchiya

@ HAEEFORMLELNSOLRRVEBITROBEEHICETS
RE M E . [Journal of the Mining and Materials Processing
Institute of Japan, 131 (2,3), (2015), 58-64]

BTN, TEE, ILEm— /VIRE

@ MABRKICEFZIXRILF—-EYVaVORE. [ RILEA,
81,(2015), 25-36] +E#H

@ New v -type relative permeability curves for two-phase flows
through subsurface fractures. [Water Resource Research,
51, (2015), 1-18] Noriaki Watanabe, Keisuke Sakurai,Takuya
Ishibashi, Yutaka Ohsaki, Tetsuya Tamagawa, Masahiko Yagi,
Noriyoshi Tsuchiya

@® Redox conditions in the end-Early Triassic Panthalassa.
[Palaeogeography, Palaeoclimatology, Palaeoecology,
432,(2015), 15-28] Satoshi Takahashi, Shin-ichi Yamasaki,
Kazuhiro Ogawa, Kunio Kaiho, and Noriyoshi Tsuchiya

@® Competitive hydration and dehydration at olivine-quartz
boundary revealed by hydrothermal experiments: Implications
for silica metasomatism at the crust-mantle boundary. [Earth
and Planetary Science Letters, 425, (2015), 44-55] Ryosuke
Oyanagi, Atsushi Okamoto, Nobuo Hirano, and Noriyoshi
Tsuchiya

@® Bromine and iodine in Japanese soils determined with
polarizing energy dispersive X-ray fluorescence spectrometry.
[Soil Science and Plant Nutrition, 61, (2015),751-760] Shin-
Ichi Yamasakia, Akira Takedab, Takahiro Watanabea, Keiko
Tagamic, Shigeo Uchidac, Hyoe Takatad,Yuji Maejimae,
Nobuharu Kihoue & Noriyoshi Tsuchiya

@ Geochemical behavior of zirconium during Cl-rich fluid or
melt infiltration underupper amphibolite facies metamoephism
- A case study from Brattnipene, Sor Rondane Montains, East
Antarctica. [Journal of Mineralogical and Petrological
Sciences, 110, (2015), 166-178] Fumiko Higashino, Tetsuo
Kawakami, Noriyoshi Tsuchiya, M. Satish-Kumar, Masahiro
Ishikawa, Geoffrey H. Grantham, Shuhei Sakata, Kentaro
Hirata and Takafumi Hirata

@® Contrasting fracture patterns induced by volume
increasing and —-decreasing reactions: implications for the
progress of metamorphic reactions.. [Earth and Planetary
Science Letters, 417, (2015), 9-18] Okamoto A, Shimizu H

@ Phase-filed modeling of epitaxial growth of polycrystalline

quartz veins in hydrothermal experiments. [Geofluids, (2015),
12144] Wendler, F., Okamoto A, Blum, P

@® Free-energy landscape and nucleation pathway of
polymorphic minerals from solution in a Potts lattice-gas
model. [Physical Review E, 92 (2015) 042130] Okamoto, A.,
Kuwatani, T., Omori, T., Hukushima, K.

@ Hydrogeological responses to incoming materials at the
erosional subduction margin, offshore Osa Peninsula,Costa
Rica. [Geochemistry, Geophysics, Geosystems, 16 (8),
(2015),2725-2742] Jun Kameda, Robert N Harris, Mayuko
Shimizu,Kohtaro Ujiie, Akito Tsutsumi, Minoru lkehara,
Masaoki Uno,Asuka Yamaguchi, Yohei Hamada, Yuka Namiki,
Gaku Kimura

@ Geochemistry of accreted metavolcanic rocks from the
Neoproterozoic Gwna Group of Anglesey-Lleyn, NW Wales,UK:
MORB and OIB in the lapetus Ocean. [Tectonophysics, 662 (1),
(2015) 243-255] Takuya Saito, Masaoki Uno, Tomohiko Sato,
Wataru Fujisaki, Satoru Haraguchi, Yi-bing Li, Yusuke Sawaki,
Shinji Yamamoto, Shigenori Maruyama

@ Transition from dehydration to hydration during exhumation
of the Sanbagawa metamorphic belt, Japan, revealed by the
continuous P-T path recorded in garnet and amphibole zoning.
[Contributions to Mineralogy and Petrology, 170 (3),(2015),
1-22] Masaoki Uno, Hikaru lwamori, Mitsuhiro Toriumi
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@ Study on Dredging of Tsunami Skudge in the River and
Recycing of Tsunami Sludge as Banking Materials. [Proc. of
the 5th Vietnam/Japan Joint Seminar on Geohazards and
Environmental Issues, 1, (2015), S3-1-1-S3-1-7] Masanori
SATO, Tomoaki SATOMI and Hiroshi TAKAHASHI

@ Study on Recycling of Tsunami Sludge Containing Wood
Wastes as High-Functional Ground Materials — A method to
Restrain H2S Generation —. [Proc. of the 5th Vietnam/Japan
Joint Seminar on Geohazards and Environmental Issues,
1, (2015), S3-2-1-S3-2-11] Chaocheng Liu, Mei-Fang Chien,
Tomoaki SATOMI and Hiroshi TAKAHASHI
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DWT—. [TIXANZYI R, (35), (2015),45-49] RHEH, ERH
B, =&k, AVIFIE
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@ Study on Application of Neural Network on Estimation of
Soil Strength Parameters from Bucket Digging Force. [Proc.
of 10th International Symposium on Advanced Science and
Technology in Experimental Mechanics, (2015), CD-ROM,
Paper Number 061] Tomoaki SATOMI and Hiroshi TAKAHASHI
@® Study on Automatic Ground Strength Measurement
from The Sky at Landslide Area. [Proc. of 10th International
Symposium on Advanced Science and Technology in
Experimental Mechanics, (2015), CD-ROM, Paper Number 012]
Takaya KANDA, Tomoaki SATOMI and Hiroshi TAKAHASHI

@ Study on Improvement of Sludge in Mekong Delta Area,
Vietnam by Using Rice Husk. [Proc. of 10th International
Symposium on Advanced Science and Technology in
Experimental Mechanics, (2015), CD-ROM, Paper Number 011]
Phan Thanh CHIEN, Tomoaki SATOMI and Hiroshi TAKAHASHI
@ Study on Production of Spherical Aggregates using Waste
Gypsum and Dehydrated Cake from Crushed Stone Quarry.
[Proc. of 10th International Symposium on Advanced Science
and Technology in Experimental Mechanics, (2015), CD-ROM,
Paper Number 007] Tomoaki SATOMI, Yuji ICHINOSE and
Hiroshi TAKAHASHI

@ Study on Dredging of Tsunami Sludge in the River and
Recycling of Tsunami Sludge as Banking Materials. [Proc.
of 10th International Symposium on Advanced Science and
Technology in Experimental Mechanics, (2015), CD-ROM,
Paper Number 006] Masanori SATO, Tomoaki SATOMI and
Hiroshi TAKAHASHI

@ Experimental consideration on evaporation efficiency B of
unsaturated sandy soil surface. [Proc. of the 15th Asian
Regional Conference on Soil Mechanics and Geotechnical
Engineering, 1, (2015), 226-229] Kazunari Sako, Motoki
Moriiwa and Tomoaki Satomi

@ Study on Recycling of Waste Asphalt Blocks Containing
Roadbed Materials Using a New Screenless Separation
Equipment with a Vibrating Device Dealing with Grizzly under
Materials Containing 3% and 5% Water Content. [Proc. of
International Symposium on Earth Science and Technology
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2015, 1, (2015), 195-200] Milkos Borges CABRERA, Tomoaki
SATOMI and Hiroshi TAKAHASHI

@® Fundamental Study for Beyond Brittle Geothermal
Reservoirs. [Proceedings of World Geothermal Congress
2015, (2015)] N. Tsuchiya, H. asanuma, A. Okamoto, K.Sakaguchi,
N. Hirano, A. Kizaki, N. Watanabe

@ In-situ Stress Measurement at Shallow depth in the
Vicinity of the Epicenter before and after the 2011 Tohokuoki
Earthquake. [13th Int. Cong. on Rock Mechanics, (2015)] K.
Sakaguchi, T. Yokoyama

@ Permeability Measurements of Fractured Granite at 350-
450C Under Confining Stress. [GRC Transactions,39, (2015),
329-334] Tatsuya Numakura, Noriaki Watanabe, Kiyotoshi
Sakaguchi, Takuma Kikuchi, Noriyoshi Tsuchiya

@ CO2 MiFIFBEHETICHITZKE LY CO2 ZTHE T2 Berea B
EOLAERE/NIA—Y . [ EHEEMHRES, 80 (5), (2015), 385-
396] EERIRE, BHHA KEEX, ROFH

RIREEEERFDE

(5]

@® Development of suitable hydroponics system for
phytoremediation of arsenic contaminated water using an
arsenic hyperaccumulator plant Pteris vittata. [Bioscience,
Biotechnology, and Biochemistry, in press, (2015)] Yi Huang,
Keisuke Miyauchi, Chihiro Inoue, Ginro Endo

@ Study on As uptake and rhizobacteria of two As
hyperaccumulators forward to As phytoremediation.
[Advanced Materials Research, 1130, (2015), 568-571] Mei-
Fang Chien, Ryota Makita, Kazuki Sugawara, Chihiro Inoue

@ Physical peeling of passivating layers on chalcopyrite
leached with ferric ion using small alumina balls. [Advanced
Materials Research 1130, (2015), 304-307] Seongjin Joe,
Chihiro Inoue, Tadashi Chida

@ Polycyclic aromatic hydrocarbons (PAHs) biodegradation
potential and diversity of microbial consortia enriched from
tsunami sediments in Miyagi, Japan. [Journal of Hazardous
Materials, 283, (2015), 689-697] Hernando Pactao Bacosa,
Chihiro Inoue

@ LE-MTKPOLRORELFE . [LFEYELERE , 134, (2015),
10-12] HL£ F3A

@ Characterization of rhizobacteria isolated from arsenic
hyperaccumulator ferns. [Proceedings of 12th International
Phytotechnologies Conference, (2015), 107] Mei-Fang Chien,
Ryota Makita, Hirofumi Nagayama, Kazuki Sugawara, Chihiro
Inoue

@ Evaluation of arsenic behavior in temperate-zone
plant, Pteris multifida. [Proceedings of 12th International
Phytotechnologies Conference, (2015), 137] Kazuki Sugawara,
Mei-Fang Chien, Chihiro Inou

RIRESME BN E D
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® Significant Stabilization of Palladium by Gold in
the Bimetallic Nanocatalyst Leadingto an Enhanced
Activity in the Hydrodechlorination of Aryl Chlorides.
[ChemicalCommunications, 51, (2015), 12724-12727] Sangita
Karanjit, Atchaleeya Jinasan, Ekasith Samsook, Raghu N.
Dhital, Kenichi Motomiya, Yoshinori Sato, Kazuyuki

Tohji, Hidehiro Sakurai

@ Defluorination-assisted nanotube-substitution reaction with
ammonia gas for synthesis of nitrogen-doped singlewalled
carbon nanotubes. [Carbon, 94, (2015), 1052-1060] Koji
Yokoyama, Yoshinori Sato, Kazutaka Hirano, Hiromichi Ohta,
Kenichi Motomiya, Kazuyuki Tohji,Yoshinori Sato

[fBfrRx]

@® Enhancement of photovoltaic power of single-walled
carbon nanotube films by interface structures of different
film thickness Hajime Sakakibara, Koji Yokoyama, Kenichi
Motomiya, Kazuyuki Tohji, Yoshinori Sato Materials Today (web
version: Materials Comment), 2015

[E&E]

@® Handbook of Polymernanocomposites. Processing,
Performance and Application Volume B: Carbon Nanotube
Based Polymer Composites (B1Z824EE43) Chapter 39, "Mechanical
Properties of Boron-added Carbon Nanotube Yarns", pp.61-73.
[Springer, (2015)] Yoshinori Sato, Mei Zhang, Kazuyuki Tohiji
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[FwX]
@ Effects of steam on the thermal dehydrochlorination of

poly(vinyl chloride) resin and flexible poly(vinyl chloride) under
atmospheric pressure [Polymer Degradation and Stability,
117,(2015) 8-15] Juan Diego Fonseca, Guido Grause, Tomohito
Kameda, Toshiaki Yoshioka

@ A novel process for the removal of bromine from styrene
polymers containing brominated flame retardant [Polymer
Degradation and Stability,112, (2015) 86-93] Guido Grause,
Juan Diego Fonseca, Hisatoshi Tanaka, Thallada Bhaskar,
Tomohito Kameda, Toshiaki Yoshioka

@ Chemical modification of poly(vinyl chloride) using sodium
trisulfide [Journal of Polymer Research, 22, (2015) 1-5]
Tomohito Kameda, Makoto Yoshihara, Guido Grause, Toshiaki
Yoshioka

@® Thermal decomposition of tetrabromobisphenol-A
containing printed circuit boards in the presence of calcium
hydroxide[Journal of Material Cycles and Waste Management,
(2015) 1-12] Shogo Kumagai, Guido Grause, Tomohito
Kameda, Toshiaki Yoshioka

@ Thermal decomposition of individual and mixed plastics

in the presence of CaO or Ca(OH)z [Journal of Analytical

and Applied Pyrolysis,113,(2015) 584-590] Shogo Kumagai,
Itaru Hasegawa, Guido Grause, Tomohito Kameda, Toshiaki
Yoshioka

@® Enhancement of bio-oil production via pyrolysis of
wood biomass by pretreatment with H,SO4 [Bioresource
Technology, 178, (2015) 76-82] Shogo Kumagai, Ryo Matsuno,
Guido Grause, Tomohito Kameda, Toshiaki Yoshioka

@® Pyrolysis versus hydrolysis behavior during steam
decomposition of polyesters using 180-labeled steam [RSC
Advances,5,(2015) 61828-61837] Shogo Kumagai, Yuto
Morohoshi, Guido Grause, Tomohito Kameda, Toshiaki
Yoshioka
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@ MRSV L BEPEDHEERICE D ELBEORFBHFIE .
[T ARZSHIXEQRE), 71 (1),(2015), 39-48] Hifi#HE, EEEE,
NZEEEL , BIHE

@® Numerical Simulation of Gas Hydrate Bearing Sediments
for Enhanced Recovery Using Partial Oxidation Method.
[Proceedings of 25th International Symposium of Offshore
and Polar Engineering, 25 (1), (2015)] Takeshi Komai, Yasuhide
Sakamoto,Kengo Nakamura and Noriaki Watanabe

@ ERERYICET I 2ESBDLE DT EHIRBI PR .

[ IRESRIERA, 42 (9), (2015), 14-21] B9 &

@ Extraction of heavy metals characteristics of the 2011
Tohoku tsunami. [Chemosphere, 144, (2015), 1241-1248]
Kengo Nakamura, Tatsu Kuwatani, Yoshishige Kawabe,
Takeshi Komai

@ R/\—)L TIAEHITH T B THCEROMIRE FRVF & BB
TRETERAT . [ IREMERE, 25, (2015),78-83] BHE. FHHE.
KEfE=. BE F. PHE=

@ 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, 120,(2015),
106-124] T. Ishibashi, N. Watanabe, N. Hirano, A. Okamoto, N.
Tsuchiya

@ New v -type relative permeability curves for two-phase
flows through subsurface fractures. [Water Resources
Research, 51, (2015), 2014WR016515] N. Watanabe, K.
Sakurai, T. Ishibashi, Y. Ohsaki, T. Tamagawa, M. Yagi, N.
Tsuchiya

@ CO2 HHEFBEEMHFTICHITZKE LV CO2 Z28HE IS Berea ¥
EDLIEHME/NTA—F . [ EEKMHREE, 80 (5), (2015), 385-
396] EEAIRE, FHEA KEEX, ROBH

@ Predicting the channeling flows through fractures at
various scales. [Proceedings World Geothermal Congress
2015, (2015), paper number 15015] N. Watanabe, T. Ishibashi,
N. Tsuchiya

@ Mapping the preferential flow paths within a fractured
reservoir. [Proceedings World Geothermal Congress 2015,

(2015), paper number15018] T. Ishibashi, N. Watanabe, T.
Tamagawa, N. Tsuchiya

@® Fundamental Study for Beyond Brittle Geothermal
Reservoirs. [ProceedingsWorld Geothermal Congress
2015,(2015), paper number 12019] N. Tsuchiya, H. Asanuma,
A.Okamoto, K. Sakaguchi, N. Hirano, A. Kizaki, N. Watanabe

@ Permeability measurements of fractured granite at 350-
450 ° C under confining stress. [GRC Transactions,39, (2015),
329-334] T. Numakura, N. Watanabe, K. Sakaguchi, T. Kikuchi,
N. Tsuchiya

@ Permeability-porosity relation and preferential flow in
heterogeneous vuggy carbonates. [Proceedings of the 21st
Formation Evaluation Symposium of Japan, (2015), Paper E] H.
Kusanagi, N. Watanabe, T. Shimazu, M. Yagi

[EE]

@ Reports of Research and Investigation on Multiple
Geological Hazards Caused by Huge Earthquaked#1Z1B:4%585)
Environmental risk caused by tsunami. [Research
PlanningOffice for Geological Survey and Apllied Geoscience,
(2015)4 H ] Takeshi Komai, Yoshishige Kawabe, Junko Hara,
Yasuhide Sakamoto, Ming Zhang
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@ MEHVAVINEBU/\AATANSDKREEZMDRF .
[MASHEZIELAT FIALIVI=FUYS, 60 (10),
(2015), 1-6] EEHIME

IXNF—DB AT LESEF
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@ Electrochemical Study of LaNi0.6Fe0.403-delta Film
Electrode. [JOURNAL OF THE ELECTROCHEMICAL SOCIETY,
162 (14), (2015), F1445-F1450] Budiman, R. A. Miyazaki, T.
Hashimoto, S. Nakamura, T. Yashiro, K. Amezawa, K. Kawada, T.
@® Quantitative Evaluation of Electrochemically Active
Area in an SOFC Cathode by Oxygen Isotopic Exchange
Measurements of a Model Patterned Electrode. [ECS
Transactions, 68 (1), (2015), 623-630] Y. Fujimaki, T.
Nakamura, K. D. Bagarinao, K. Yamaji, K. Yashiro, T. Kawada, F.
Iguchi, H. Yugami,K. Amezawa

@ Direct Observation of the Current Distributions Across
SOFC by Measuring the Lateral Voltage Differences.[ECS
Transactions, 68 (1), (2015), 2075-2081] Abhilasha S.
Devaraj, Keiji Yashiro, Shin-ichi Hashimoto, Tatsuya Kawada

@ Electro-chemical Potential Analysis of Zirconium Based on
the Reaction-diffusion Equations of Oxygen lon and Electron
Considering Phase Transformation. [ECS Transactions, 68 (1),
(2015), 2363-2372] M. Muramatsu, H. Kishimoto, K. Yamaiji, K.
Yashiro, T. Kawada, K. Terada, H. Yokokawa

@ Influence of Small Defects Produced in Electrolytes
during Manufacturing Processes on Operated SOFCs. [ECS
Transactions, 68 (1), (2015), 2421-2428] S. Onuki, F. Iguchi, M.
Shimizu, T. Kawada, H. Yugami
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@ Effect of Mechanical Stress on Lithium Chemical Potential
in Positive Electrodes and Solid Electrolytes for Lithium lon
Batteries. [Electrochemistry, 83 (10), (2015), 894-897] Keita
FUNAYAMA, Takashi NAKAMURA, Naoaki KUWATA, Junichi
KAWAMURA, Tatsuya KAWADA, Koji AMEZAWA

@ Characterization of time-varying macroscopic electro-
chemo-mechanical behavior of SOFC subjected to Nisintering
in cermet microstructures. [COMPUTATIONAL MECHANICS,
56 (4), (2015), 653-676] Muramatsu, M. Terada, K. Kawada, T.
Yashiro, K. Takahashi, K. Takase, S.

[EZE]

@ High-temperature Solid Oxide Fuel Cells for the 21st
Century: Fundamentals, Design and Applications [Eds., K.
Kendall and M. Kendall, Elsevier AMSTERDAM, (2015), Chapter
6, pp161-193] T. Kawada, T. Horita

[ea - A2at]

O FERIEB) SOFC 11V — NOEFEY & KB - FREERET.
[Electrochemistry, 83 (9), (2015), 739-745] )I|H:ZE® , N\KZER],
BAE—
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@ Defluorination-assisted nanotube-substitution reaction
with ammonia gas for synthesis of nitrogen-doped single-
walled carbon nanotubes [Carbon, 2015, 94, 1052 - 1060] Koji
Yokoyama, Yoshinori Sato, Kazutaka Hirano, Hiromichi Ohta,
Kenichi Motomiya, Kazuyuki Tohji, Yoshinori Sato

@ Significant Stabilization of Palladium by Gold in the
Bimetallic Nanocatalyst Leading to an Enhanced Activity
in the Hydrodechlorination of Aryl Chlorides [Chemical
Communications, 2015, 51, 12724 - 12727] Sangita Karanjit,
Atchaleeya Jinasan, Ekasith Samsook, Raghu N. Dhital, Kenichi
Motomiya, Yoshinori Sato, Kazuyuki Tohji, Hidehiro Sakurai

@ Mechanical Properties of Boron-added Carbon Nanotube
Yarns [In Handbook of Polymernanocomposites. Processing,
Performance and Application Volume B: Carbon Nanotube
Based Polymer Composites, K. K. Kar, S. K. Rana, and J. K.
Pandey editors,2015, Springer, Germany, Chapter 39, 61 - 73]
Yoshinori Sato, Mei Zhang, Kazuyuki Tohji

@® Neutron Holography and Diffuse Scattering of Palladium
Hydride [Physical Review B91, 024102, 1-7, (2015)] Hayashi
Kouichi, Ohoyama Keniji, Orimo Shin-ichi, Takahashi Hideyuki,
Shibata Kaoru

@® Green Synthesis and Formation Mechanism of
Nanostructured Bi2Te3 using Ascorbic Acid in Aqueous
Solution Advanced Powder Technology [Advanced Powder
Technology 26, (2015) 789-796] Shun Yokoyama, Keita Sato,
Makoto Muramatsu, Takehiro Yamasuge, Takashi Itoh, Kenichi
Motomiya, Hideyuki Takahashi, Kazuyuki Tohji

[F83k - AEER]

@ KkFRuteEtEFIv IR [2015] HEEHE

RIBEURF B

1/ R—2 3 VERRESE

(855 - E3R]

@ CONs1z2EAHHET/NYIE v AKNEZE. [Meiji Marketing
Review, 19, (2015), 3-9] &) 14/

@ TATRIAMNEEDA/R—2 3 V—HRIDESUANSZER—.
[NETT, (No.87), (2015), 2-6] )11/

@ £7 BESUAZREI SR 5NI&EIZRcI—. [PEN(Public
Engagement with Nano-based Emerging Technologies)
Newsletter, 5 (10), (2015), 20-26] &40

@ NV IXVRTAVTICELBTATRIANNT AV EZDEE .

[ BEhEEHEAIT, Vol.69 (1), (2015), 24-30] &/l

@ E8MESULAZRET —MEZENE TERRGIERIES
—. [PEN(Public Engagement with Nano-based Emerging
Technologies) Newsletter, 5 (11), (2015), 28-34] &)1 [#lj&

@ 90 EOAICHTS ! BFR. [EREI/NEBEF v LY YREE
gAYy, (2015), 12-15] )1 1407

@ 290 BESUVAZRET—DLENBESUANEZHIRZEDL
% —. [PEN(Public Engagement with Nanobased Emerging
Technologies) Newsletter, 5 (12), (2015), 34-41] &)1 #07&

@ ERDNZENUVESATRIAMIDEE . [EGRBRESE
2015 F£&%5, (2015), 68-73] &) 11H1E

@ RERFMERICK TS ISTU OFFERASESI . [ISTU Web Magazine
Cultural Cafe 2015, Vol.18, (2015)] &)1 141/

@ SAIRIMNEEDA/R—=Y 3y, [KEHMELR—N, 158,
(2015), 1-35] &/ 11#0E

@ HALSOERVIM. [RILENRETEL K-k 2015,
(2015), 48] &) I1#07ER
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® AIGaN MQW PHHFHRRABRHC & BB T RMIEREN FHBRED

MLt [ 62 MEAMEFSEFAMHEERR TR 12p-B1-9 (2015)]
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@ A method for quantitatively analyzing the angle of direction
for arbitral c-axis alignment with retardation measurements.
[Optics and Laser Technology, 65, (2015), 189-193] Norihiro
Shimoi, Yasumitsu Tanaka

@® Mechanochemical approaches to employ silicon as a
lithium-ion battery anode. [AIP Advances, 5 (5), (2015),057142]
Norihiro Shimoi, Zhang Qiwu, Sharon Bahena-Garrido,
Yasumitsu Tanaka

@ Method for measuring the distribution of adhesion forces
on continuous nanoscale protrusions using carbon nanofiber
tip on a scanning probe microscope cantilever.

[ACS Applied Materials and Interfaces, (2015)] Norihiro Shimoi
Daisuke Abe

@ Effect of increased crystallinity of single-walled carbon
nanotubes used as field emitters on their electrical properties.
[Journal of Applied Physics, 118, (2015), 214304] Norihiro
Shimoi

@ SIEREEBEN—RYFH/ Fa—T OEREFREFEEISAUE
HEENBFEEANROME [£30E0 ILIVMNOZIAREER
FHEEARR T 22C1-3] TEA. FEARN BRSO, B

EE A
REVERERE SRR TEE
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@ KEREVEDHEEZBMEULLTHEOS 7—¥%Ic&IF2I 7/
DL . [ BERMBER T 7 V1 ¥55 .27 (2), (2015), 570-580] &Il
B—. WEk— KR R S/ERE. BEH E

@ KEREYEDHTEXBME Uz RapidEye T—4 I &3 L HigE
SFECEHE . [ FEER T 7 V1 F R, Vol.27 (No.2), (2015)] FiLE—,
HfEX— KA R, S/EE, #H B

@® Graphene/Carbon Nanotubes Hybrid Electrode Material
for High Performance Supercapacitor. [NANO, 10 (5), (2015),
1550068-1-1550068-6] Yongzhen Wang*, Yong Wang, Yuyu
Liu, Azuma Ohuchi, Xiaomin Wang*

@ Highly-active copper oxide/copper electrocatalysts induced
from hierarchical copper oxide nanospheres for carbon dioxide
reduction reaction. [Electrochimica Acta, 153, (2015), 559-565]
Jinli Qiao, Mengyang Fan, Yishu Fu, Zhengyu Bai, Chengyu Ma*,
Yuyu Liu*, Xiao-Dong Zhou

@ Novel Alkaline Anion-exchange Membranes Based on
Chitosan/Ethenylmethylimidazoliumchloride Polymer with
Ethenylpyrrolidone Composites for Low Temperature Polymer
Electrolyte Fuel Cells.

[Electrochimica Acta, 177, (2015), 137-144] Feifei Song, Yishu
Fu, Ying Gao, Jiadong Li, Jinli Qiao*, Xiao-Dong Zhou*, Yuyu
Liu*

@ Electrochemical CO2 Reduction to Formic Acid on
Crystalline SnO2 Nanosphere Catalyst. [ECS Transactions,66
(3), (2015), 53-59] Yishu Fu, Yuyu Liu, Yanan Li, Jinli Qiao*,
Xiao-Dong Zhou*

@ Nitrogen-doped Hierarchical Mesoporous/Macroporous
Carbon (H-C) prepared from the combined silica templates
with different size for Oxygen Reduction. [ECS Transactions,
66 (3), (2015), 79-86] Mingjie Wu, Jingjing Shi, Qiang Wang,
Jinli Qiao*Yuyu Liu*

@® The Performance of Doped Mesoporous Carbon
Electrodes as Electrochemical Capacitors in Optimized
Alkaline Electrolyte. [ECS Transactions, 66 (3), (2015), 87-92]

Wenzhao Chen, Jiadong Li,Nengneng Xu, Qiang Wang, Yuyu
Liu, Jinli Qiao*

@ Cross-linked Anion Exchange Membranes Composed of
Imidazolium Salt for Alkaline Fuel Cell. [ECS Transactions, 66
(3), (2015), 99-104] Feifei Song, Shuli Chen, Ying Gao, Yuyu
Liu*, Jinli Qiao*

@ Preparing Desirable Activated Carbons from Agricultural
Residues for Potential Uses in Water Treatment.[Waste
Biomass Valor, (6), (2015), 1029-1036] Chongyang Yang, Yuyu
Liu,* Chengyu Ma, Michael Norton, Jinli Qiao*

@ Synergistic electrocatalysis of N,N -bis(salicylidene)-
ethylenediamine-cobalt(ll) and

conductive carbon black (BP) for high efficient CO2
electroreduction. [Journal of Solid State Electrochemistry, 19,
(2015), 3355-3363] Yishu Fu, Yuyu Liu*, Yanan Li, Jing Li, Jinli
Qiao*, Jiujun Zhang

[EE]

@ Heavy Metal Contamination of Soils (#5#8:4%(4) Chapter
5 The Adsorption Equilibrium of Pb and Cd on Several Soils in
Various pH Solutions or in the Presence of Dissolved Humic
Substances. [Springer, (2015)4 H ] Takeshi Kobayashi, Yuyu
Liu, Yukari Takahashi, Takashi Kameya,and Yuko Yamada
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® REVINT Vv oY= c BT 20 FEDWER LIEERE)IC
DWT. [fLIRFRRAZHEEMFLAT BOOKLET, 7, (2015), 85-96]
Wi, SEEERE

O REVIINDERZEH 10 F s HIBFAERRH S DIRET .
[LIRF B ARZHEAHZE BOOKLET, 7, (2015),62-75] BtRRF
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@ FexO & Graphite ZAWzRMPELOFRIZETES . [MHET
OtX, 28, (2015), 93] #t EX—. MHETHE. BFERE

@ EERFEMOBERIGICSZAIMBEROEE . [(MHleT7Ot
X, 28, (2015), 150] BE=EFFOtE, At EK—. BFERE

@ FEETOERICEHITSZ KR RZV0EMAAE. [MHle7OER,
28, (2015), 151] /NEFR—EB. N EX— BFERIE

@ Melting Acceleration of Iron Ore Composite using Two
Kinds of Carbonaceous Materials. [AISTech2015 & ICSTI
Proceedings, (2015), 1174-1181] Taichi Murakami, Kanae
Owaki, and Eiki Kasai

@ Effect of Addition of CaO Component on the Oxidation
Reaction of Wustite Particles in Sintering Bed. [ISIJ
international, 55 (5), (2015), 940-946] Kazuya FUJINO, Taichi
MURAKAMI and Eiki KASAI

@ Reduction and Disintegration Behavior of Sinter under N2-
CO-C02-H2-H20 Gas at

773 K. [ISU International,55 (6), (2015), 1181-1187] Taichi
Murakami, Takeyuki Kodaira, and Eiki Kasai

@ Reduction Mechanism of Composite Consisted of Coal
and Hematite Ore by Volatile Matter at 700-1100K.[ISIJ
International, 55 (6), (2015), 1188-1196] Yuki Takyu, Taichi
Murakami, Sang Han Son, and Eiki Kasai

@ Effect of the Reduction of Calcium Ferrite on Disintegration
Behavior of Sinter under High Hydrogen Atmosphere. [ISIJ
International, 55 (6), (2015), 1197-1205]

Taichi Murakami, Takeyuki Kodaira, and Eiki Kasai

@ NIV ILT 51 NOEETIEICRIFTETHRABROFE .
[#MRle7Ot R, 28, (2015), 566] {REAERER. ALEXHE. . EX—,
BFRE

@ RMAERILDRERTT BRKICKIFIMEOKE . [MBlETOER, 28,
(2015), 572] #AHAFIHE, AMKE. NHEXK— BERE

@ ERBFZAVBZ/NAATVRABRERRIETOECRICHIFBRILEMHED

Fr—RHEICRIFTEZE. [MHeT7OEX 28, (2015), 712] Fii#h
I, AMXE NEX— BEXRE. ARES. Mt

@ Fe HF7E AI203 BEEMBOERBLICLDZZLERSFE. [H
AEEFR 2015 F FHEEMESE , 70,(2015)] FEKE. N LEK—.
BERE

@ Reduction Behavior of Calcium Ferrite in the Iron Ore
Sinter under High Hydrogen Atmosphere and its Effect on
the Disintegration. [Proceedings of Asia Steel International
Conference 2015, (2015), 284-285] Taichi Murakami, Takeyuki
Kodaira, and Eiki Kasai

@ Utilization of Iron Bearing Agglomeration Agents in Iron Ore
Sintering Process. [Proceedings of Asia Steel International
Conference, (2015), 578-579] Eiki Kasai, Kazuya Fujino, Taichi
Murakami

@ Fundamental Approach to a Low-carbon Sintering Process
of Iron Ores. [Proceedings of the 10th CSM Steel Congress,
(7-1), (2015)] Kazuya Fujino, Taichi Murakami and Eiki Kasai

@ Reduction Mechanism of FexO - Graphite Composite under
Elevating Temperature. [ISIJ International, 56 (2), (2016), 233-
238] Chishiro Funada,Taichi Murakami, and Eiki Kasai

@ FEEEANICKITDYIRIA MEAI =LY NOB{LES . [#RlE
70+t , 28, (2015), 573] EEMH, N EX— BSFEXRE

@ HKOEXK BRICKIFIMEOFE . [MRlET7OEX, 28, (2015),
573] Nt EX—. KHEME

[EZE]

@ Topical Themes in Energy and Resources (Ed. by Y. Tanaka, M.
Norton and Y. Li) (E#E4E4) pp.215-227.[Springer, (2015)1 A ]

KERY AT LERE
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@® 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, 11, (2015), 47-59] Sujata.
Manandhar, Weerayuth Pratoomchai, Keisuke Ono, So
Kazama, Daisuke Komori

@® Opportunities and constraints in adapting to flood
and drought conditions in the Upper Chao Phraya River
basin in Thailand. [The International Journal of River Basin
Management, (2015), 1-15] Pratoomchai, Weerayuth; Kazama,
So; Ekkawatpanit, Chaiwat; Komori, Daisuke

@ Sharing of people’s perceptions of past and future hydro-
meteorological changes in the groundwater use area.[Water
Resources Management, 29, (2015), 3807-3821]

Weerayuth Pratoomcha, So Kazama, Sujata Manandhar,
Chaiwat Ekkawatpanit, Somkid Saphaokham,Daisuke Komori
and Jaray Thongduang

@ Impact of dew deposition on water flux dynamics at a
tropical rainfed paddy field in the dry season. [Journal of
Agricultural Meteorology, (2015)] Daisuke KOMORI and
Wonsik KIM
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@ Effect of H,0, on the treatment of NO and NO, using a Mg-
Al oxide slury. [Chemosphere, 120, (2015), 378-382] Tomohito
Kameda, Aki Kodama, Toshiaki Yoshioka

@® Enhancement of bio-oil production via pyrolysis of

wood biomass by pretreatment with H,SO,. [Bioresource
Technology, 178, (2015), 76-82] Shogo Kumagai, Ryo
Matsuno, Guido Grause, Tomohito Kameda, Toshiaki Yoshioka
@ A novel process for the removal of bromine from styrene
polymers containing brominated flame retardant.[Polymer
Degration and Stability, 112, (2015), 86-93] Guido Grause,
Juan Diego Fonseca, Hisatoshi Tanaka, Thallada Bhaskar,
Tomohito Kameda and Toshiaki Yoshioka

@ Equilibrium and kinetics studies on As(V) and Sb(V)
removal by Fe** doped Mg-Al layered double hydroxides.
[Journal of Environmental Management, 151, (2015), 303-309]
Tomohito Kameda, Eisuke Kondo, Toshiaki Yoshioka

@ Equilibrium studies of the uptake of aromatic compounds
from an aqueous solution by montmorillonite modified with
tetraphenylphosphonium and amyltriphenyphosphonium.
[Journal of Alloys and Compounds, 625, (2015), 8-12]
Tomohito Kameda, Shuko Shimamori, Toshiaki Yoshioka

@ Thermal decomposition of individual and mixed plastics in
the presence of CaO or Ca(OH),. [Journal of Analytical and
Applied Pyrolysis, 113, (2015), 584-590] Shogo Kumagai,
Itaru Hasegawa, Guido Grause, Tomohito Kameda, Toshiaki
Yoshioka

@ Chemical Modification of poly(vinyl chloride)using sodium
trisulfide. [Journal of Polymer Research, 22 (5), (2015)]
Tomohito Kameda, Makoto Yoshihara, Guido Grause, Toshiaki
Yoshioka

@ Kinetics and equilibrium studies on Mg-Al oxide for removal
of fluoride in aqueous solution and its use in recycling.
[Journal of Environmental Management, 156, (2015), 252-256]
Tomohito Kameda, Junpei Oba, Toshiaki Yoshioka

@ Effects of steam on the thermal dehydrochlorination of
poly(vinyl chloride) resin and flexible poly(vinyl chloride) under
atmospheric pressure. [Polymer Degration and

Stability, 117, (2015), 8-15] Juan Diego Fonseca, Guido Grause,
Tomohito Kameda, Toshiaki Yoshioka

@ New treatment method for boron in aqueous solution using
Mg-Al layered double hydroxide: Kinetics and equilibrium
studies. [Journal of Hazardous Materials, 293,

(2015), 54-63] Tomohito Kameda, Junpei Oba, Toshiaki
Yoshiok

@ REXKEXKICETDKEREYNIEOT—H1( TLELVERE
Rkt . [ BEVERBRF RIS, 26 (5), (2015), 382-396] %7
Xt 2ER SR TEX TESARD BT

@ Uptake of Nd* and Sr? by Li-Al layered double hydroxide
intercalated with triethylenetetramine-hexaacetic acid: Kinetic
and equilibrium studies. [RSC Advances, (5), (2015), 79447-
79455] Tomohito Kameda, Tetsu Shinmyou and Toshiaki
Yoshioka

@ Steam Pyrolysis of Polymides: Effects of Steam on Material
Recovery. [Environmental Science & Technology, 49 (22),
(2015), 13558-13565] Shogo Kumagai,Tomoyuki Hosaka,
Tomohito Kameda, and Toshiaki Yoshioka

@ Recyclable Mg-Al layered double hydroxides for fluoride
removal: Kinetics and equilibrium studies. [Journal of
Hazardous Materials, 300, (2015), 475-482] Tomohito
Kameda, Jumpei Oba, Toshiaki Yoshioka

@ Use of Mg-Al oxide for removal from an aqueous solution
in rotation: Kinetics and equilibrium studies. [Journal of
Environmental Management, 165, (2016), 280-285] Tomohito
Kameda, Jumpei Oba, Toshiaki Yoshioka

@ Steam Pyrolysis of Poly(4,4-Oxydiphenylene-Pyromellitimide)
using Ni-based catalyst. [The 2nd 3R International Scientific
Conference on Material Cycles and Waste Management
proceeding, (2015)] Shogo Kumagai, Tomoyuki Hosaka, Guido
Grause, Tomohito Kameda, Toshiaki Yoshioka

@ Pyrolysis versus hydrolysis behavior during steam
decomposition of polyesters using '®O-labeled steam.[RSC
Advances, 5, (2015), 61828-61837] Shogo Kumagai, Yuto
Morohoshi, Guido Grause, Tomohito Kameda, Toshiaki Yoshioka
@ Development of a recycling method for composite materials
consisting of poly(ethylene terephthalate) and poly(vinyl
chloride). [8th International Symposium on Feedstock
Recycling of Polymeric Materials proceeding,(2015)]
Suguru Hirahashi, Guido Grause, Shogo Kumagai, Tomohito
Kameda,Toshiaki Yoshioka

[EE]

@ Layered Double Hydrooxides (LDHSs) (#15848:4%k4) Chapter
4, pp73-100. [Nova Science Publishers, Inc, (2015)] Tomohito
Kameda, Toshiaki Yoshioka
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@ One-Pot Synthesis and Structural Characterization of
a Tb(lll) Coordination Polymer Based on a Tripodal Schiff
Base Ligand Adopting an Exo-Bridging Coordination Mode.
[Polyhedron, 85, (2015), 76-82] Atsuko Masuya, Chikai
Igarashi,Masatoshi Kanesato, Hitoshi Hoshino, Nobuhiko Iki
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@® Mechanical properties and cytocompatibility of oxygen
modified beta-type Ti-Cr alloys for spinal fixation devices.
[Acta Biomateria, 12, (2015), 352-361] Huihong Liu, Mitsuo
Niinomi, Masaaki Nakai, Ken Cho, Kengo Narita, Mustafa Sen,
Hitoshi Shiku, Tomokazu Matsue

@® Improving the electrochemical imaging sensitivity
of scanning electrochemical microscopy-scanning ion
conductance microscopy by using electrochemical Pt
deposition. [Analytical Chemistry, 87 (6), (2015), 3484-3489]
Mustafa Sen, Yasufumi Takahashi, Yoshiharu Matsumae,
Yoshiko Horiguchi, Akichika Kumatani, Kosuke Ino, Hitoshi
Shiku, Tomokazu Matsue

@® Facile and green production of aqueous graphene
dispersions for biomedical applications. [Nanoscale, 7
(15),(2015), 6436-6443] Samad Ahadian, Mehdi Estili,
Velappa Jayaraman Surya, Javier Ramdén-Azcén, Xiaobin
Liang, Hitoshi Shiku, Murugan Ramalingam, Tomokazu Matsue,
Yoshio Sakka, Hojae Bae, Ken Nakajima, Yoshiyuki Kawazoe,
Ali Khademhosseini

@® Electrochemical imaging of dopamine release from
three-dimensional-cultured PC12 cells using LSl-based
amperometric sensors. [Analytical Chemistry, 87 (12), (2015),
6364-6370] Hiroya Abe, Kosuke Ino, Chen-Zhong Li, Yusuke
Kanno, Kumi Y. Inoue, Atsushi Suda, Ryota Kunikata, Masahki
Matsudaira, Yasufumi Takahashi, Hitoshi Shiku, Tomokazu
Matsue

@ Metabolic suppression during mesodermal differentiation
of embryonic stem cells identified by single-cell
comprehensive gene expression analysis. [Molecular
BioSystems, (11), (2015), 2560-2567] Yuanshu Zhou, lkuma
Fujisawa, Kosuke Ino, Tomokazu Matsue, Hitoshi Shiku

@ Hydrogels containing metallic glass sub-micron wires for
regulating skeletal muscle cell behavior. [Biomaterials Science,
3 (11), (2015), 1449-1458] Samad Ahadian, Ramin

Banan Sadeghian, Shin Yaginuma, Javier Ramoén-Azcén,
Yuji Nashimoto, Xiaobin Liang, Hojae Bae, Ken Nakajima,
Hitoshi Shiku, Tomokazu Matsue, Koji S. Nakayama, Ali
Khademhosseini

@ Potentiometric bioimaging using electrometer mode of
a large-scale integration (LSl)-based electrochemical chip
device for detection of enzyme activity. [Biosens. Bioelectron.,
77, (2016), 709-714] Yusuke Kanno, Kosuke Ino, Chika

Sakamoto, Kumi Y. Inoue, Masahki Matsudaira, Atsushi Suda,
Ryota Kunikata, Tomohiro Ishikawa, Hiroya Abe, Hitoshi Shiku,
Tomokazu Matsue

@ Evaluation of senescence in individual MCF-7 spheroids
based on electrochemical measurement of senescence
associated B -galactosidase activity. [Electrochim. Acta, 186,
(2015), 449-454] Yuanshu Zhou , Kosuke Ino , Hitoshi Shiku,
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, 15, (2015), 848-856] 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

@® Feedback mode-based electrochemical imaging of
conductivity and topography for large substrate surfaces
using an LSI-based amperometric chip device with 400
sensors. [J. Electroanal. Chem., 741, (2015), 109-113] Yusuke
Kanno, Kosuke Ino, Kumi Y. Inoue, Mustafa Sen, Atsushi Suda,
Ryota Kunikata, Masahki Matsudaira, Hiroya Abe, Chen-Zhong
Li, Hitoshi Shiku, Tomokazu Matsue.

@ Amorphous carbon nitride thin films for electrochemical
electrode: Effect of molecular structure and substrate
materials. [Carbon, 93, (2015), 207-216] Yoshiyuki Kikuchi,
Xijiang Chang, Yasuaki Sakakibara, Kumi Y. Inoue, Tomokazu
Matsue, Toshihisa Nozawa, Seiji Samukawa.

@ Nanoscale imaging of an unlabeled secretory protein in
living cells using scanning ion conductance microscopy. [Anal
Chem, 87 (5), (2015), 2542-2545] Yuji Nashimoto, Yasufumi
Takahashi, Hiroki Ida, Yoshiharu Matsumae, Kosuke Ino,
Hitoshi Shiku, Tomokazu Matsue

@ Simulation analysis of positional relationship between
embryoid bodies and sensors on an LSI-based amperometric
device for electrochemical imaging of alkaline phosphatase
activity. [Analytical Sciences, 31 (7), (2015), 715-719] Yusuke
Kanno, Kosuke Ino, Kumi Y. Inoue, Atsushi Suda, Ryota
Kunikata, Masahki Matsudaira, Hitoshi Shiku, Tomokazu
Matsue

@ A local redox cycling-based electrochemical chip device
with nanocavities for multi-electrochemical evaluation of
embryoid bodies. [Lab on a Chip, 15, (2015), 4404-4414]
Yusuke Kanno, Kosuke Ino, Hitoshi Shiku, Tomokazu Matsue
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@® Microchemistry- and MEMS-based integrated
electrochemical devices for bioassay applications.
[Electrochemistry, 83 (9), (2015), 688-694] Kosuke Ino
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@® Measurements of vapor-liquid equilibrium in both binary

carbon dioxide-ethanol and ternary carbon dioxideethanol-
water systems with a newly developed flow-type apparatus.
[Fluid Phase Equilib., 405, (2015),96-100] Maeta, Y. and Ota, M.
and Sato, Y. and Smith, R.L., Jr. and Inomata, H.

@® Effects of light intensity and temperature on
photoautotrophic growth of a green microalga, Chlorococcum
littorale. [Biotechnol. Rep., 7, (2015), 92] Ota, M. and Takenaka,
M. and Sato, Y. and Lee Smith, R., Jr. and Inomata, H.

@ Replacement of Hazardous Chemicals Used in Engineering
Plastics with Safe and Renewable Hydrogen-Bond Donor and
Acceptor Solvent-Pair Mixtures. [ACS Sustainable Chem. Eng.,
3 (8), (2015), 1881-1889] Duereh, A and Sato, Y.a and Smith,
R.L., Jra b and Inomata, H.a

@ Densities at pressures up to 200 MPa and atmospheric
pressure viscosities of ionic liquids 1-ethyl-3-methylimidazolium
methylphosphate,1-ethyl-3-methylimidazolium
diethylphosphate, 1-butyl-3-methylimidazolium acetate, and
1-butyl-3-methylimidazolium Bis(trifluoromethylsulfonyl)imide. [J
Chem Eng Data, 60 (3), (2015), 876-885] Hiraga, Y.a and Kato,
A.a and Sato, Y.b and Smith, R.L

@ Variation of photoautotrophic fatty acid production from a
highly CO< inf> 2< /inf> tolerant alga,Chlorococcum littorale,
with inorganic carbon over narrow ranges of pH.

[Biotechnol. Prog., 31 (4), (2015),1053-1057] Ota, M. and
Takenaka, M. and Sato, Y.and Smith, R.L., Jr. and Inomata, H.
@ Energy and supercritical fluids. [Topical Themes in Energy
and Resources: A Cross-Disciplinary Education and Train.
Program for Environmental Lead., (2015), 75-91] Smith, R.L.
@® Development of a simple method for predicting
CO2 enhancement of H2 gas solubility in ionic liquids.
[J.Supercritical Fluids, 96, (2015), 162-170] Hiraga, Y.a and
Sato, Y.b and Smith, R.L., Jr

@ Viscosity and density of poly(ethylene glycol) and its
solution with carbon dioxide at 353.2 K and 373.2 K at
pressures up to 15 MPa. [J. Supercritical Fluids, 97, (2015),
63-73] Iguchi, M.a and Hiraga, Y.b and Kasuya, K.b and Aida,
T.M.b and Watanabe, M and Sato, Y.a and Smith,R.L.abb

@ Easy emission-color-control of Mn-doped zinc silicate
phosphor by use of pH and supercritical water conditions.
[J. Supercritical Fluids, 98, (2015), 65-69] Toyama, S.a and
Takesue, M.a and Aida, T.M.b and Watanabe, M.a and Smith,
R.L., Jr

@ Hydrogen and carbon dioxide adsorption with Tetra-n-Butyl
ammonium semi-clathrate hydrates for gas separations.
[AIChE J., 61 (3), (2015), 992-1003] Komatsu, H.a and Ota,
M.b and Sato, Y.b and Watanabe, M.b and Smith, R.L., Jr

@ Separation factors for [ amim] CI-CO2 biphasic systems
from high pressure density and partition coefficient
measurements. [Sep. Purif. Technol., (2015)] Hiraga, Y.a and

Kato, A.a and Sato, Y.b and Aida, T.M.a and Watanabe, M.b
and Smith, R.L

@ Synthesis of alkali niobate K< inf> 1-x< /inf> Na< inf> x< /
inf> NbO< inf> 3< /inf> nanoparticles using a supercritical
water flow system. [J. Supercritical Fluids, 107, (2016),
3422] Toyama, S.a and Hayashi, H.b and Takesue, M.c and
Watanabe, M.c and Smith, R.L., Jr

[EE]

@ Production of Biofuels and Chemicals with Microwave
Biofuels and Biorefineries, Volume 3. [(2015)] Zhen Fang,
Richard L. Smith, Jr., Xinhua Qi (Eds.)

@ Production of Biofuels and Chemicals with Ultrasound
Biofuels and Biorefineries, Volume 4. [(2015)] Zhen Fang,
Richard L. Smith, Jr., Xinhua Qi (Eds.)

@® Chapter 1,Fundamentals of Acoustic Cavitation in
Sonochemistry”in Production of Biofuels and Chemicals with
Ultrasound. [(2015)] Jia Luo, Zhen Fang, Richard L.

Smith, Jr., Xinhua Qi

@® Chapter 5, “Phase equilibria, densities and viscosities
of carbon dioxide + poly(ethylene glycol) mixtures for
particle formation applications” in Supercritical Fluid
Nanotechnology: Advances and Applications in Composites
and Hybrid Nanomaterials, oncepcion Domingo Pascual,
Pascale Subra-Paternault (Eds.).[(2015)] Masayuki Iguchi,
Yoshiyuki Sato, Richard Lee Smith Jr.
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@ Industrial Application of Ultrasonic Vibrations to Improve
the Structure of AI-Si Hypereutectic Alloys:Potential and
Limitations. [Metallurgical and Materials Transactions A, 46
(7), (2015), 2876-2883] Sergey Komarov, Yasuo Ishiwata, Ivan
Mikhailov

@ Industrial Application of Ultrasonic Vibrations to Improve
the Structure of Al-Si Hypereutectic Alloys:Potential and
Limitations. [TMS2015 144th Annual Meeting and Exibition,
(2015)]Segrey Komarov and Yasuo Ishiwata

@ BERBHICLDTILIZUVLERICETS Al-Fe-Si RILEMDR
BERERRE . [$5ETF, 88 (1), (2016),3-10] MHME. J~vO7-
wILTA

@ BERHFEICRITDFrET—YaVEREZOITENGH . [ $k&H
102 (3), (2016), 75-81] AYO7 - ©ILTA

@ Detoxification Mechanism of Asbestos Materials by
Microwave Treatment. [Journal of Hazardous Materials,284,
(2015), 201-206] N. Yoshikawa, K. Kashimura, M. Hashiguchi,
M. Sato, S. Horikoshi, T. Mitani and N. Shinohara

@ Estimation of microwave penetration distance and complex
permittivity of graphite by measurement of permittivity and
direct current conductivity of graphite powder mixtures.
[Journal of Applied Physics, 117,(2015), 084105] N. Yoshikawa,
K. Kawahira, Y. Saito, H. Todoroki, and S. Taniguchi

@® Exchange and removal of Cs ion in clay minerals
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by microwave application. [Proc. 8th Int. Conf. on
Electromagnetic Processing of Materials (EPM2015), (2015),
481-484] N.Yoshikawa, T.Sumi, S.Mikoshiba, Y.ltagaki and
S.Taniguchi

@ High frequency electromagnetic field energy application
to materials’processing and green technology. [Proc.8th Int.
Conf. on Electromagnetic Processing of Materials (EPM2015),
(2015), 445-448] N.Yoshikawa

@® Microwave Energy Application for Materials’ Processing
and Environmental Technology. [Advances in Science
and Technology, 13th International Ceramics Congress
(CIMTEC2014) - Part B, 88, (2015), 21-31] N.Yoshikawa

@ Synthesis of the hydroxyapatite coatings on the Ti
substrates by mechanical alloying. [Surface and Coatings
Technology, 281, (2015), 157-163.] V.Yu. Zadorozhnyy, E.V.
Kaevitser, A.N. Kopylov, Yu.V. Borisova, V.V. Sudarchikov, R.S.
Khasenova, M.V. Gorshenkov, M.Yu. Zadorozhnyy.
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@® One-Pot Synthesis and Structural Characterization of

a Tb(lll) Coordination Polymer Based on a Tripodal Schiff
Base Ligand Adopting an Exo-Bridging Coordination Mode.
[Polyhedron, 85, (2015), 76-82] Atsuko Masuya, Chikai
Igarashi, Masatoshi Kanesato, Hitoshi Hoshino, Nobuhiko Iki

@ FM CA(IN-Th(l)- FFAYYIRT L —V=TiEEBW\WSAKH
e Cd(ll) EEDHF . [ 2T{LF 64 (7), (2015), 493-499] FIER
BE, EFC, SkEHE

@® Thermodynamics of binding of a sulfonamide inhibitor
to metal-mutated carbonic anhydrase as studied by affinity
capillary electrophoresis. [J. Inorg. Biochem., 150, (2015), 133-
138] Yosuke Sato, Hitoshi Hoshino, Nobuhiko Iki
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@ Electrochemical Properties of Pt Epitaxial Layers
Formed on Pd(111) in Ultra-High Vacuum. [Journal of The
Electrochemical Society, 162 (4), (2015), F463-F467] Y.
Bando, Y. Takahashi, E. Ueta, N. Todoroki, and T. Wadayama
@ Pt-Ni Nanoparticle-Stacking Thin Film: Highly Active
Electrocatalysts for Oxygen Reduction Reaction. [ACS
Catalysis, 5 (4), (2015), 2209-2212] Naoto Todoroki, Takashi
Kato, Takehiro Hayashi, Shuntaro Takahashi, and Toshimasa
Wadayama
@ Oxygen reduction reaction activity and structural stability
of Pt-Au nanoparticles prepared by arc-plasma deposition.
[Physical Chemistry Chemical Physics, 17, (2015), 18638-
18644] Shuntaro Takahashi, Hiroshi Chiba, Takashi Kato,
Shota Endo, Takehiko Hayashi, Naoto Todoroki,Toshimasa
Wadayama
@ Electrochemical properties of Pt epitaxial layers formed
on Pd(111) in ultra-high vacuum. [J Electrochem Soc,162 (4),
(2015), F463-F467] Bando, Y., Takahashi, Y., Ueta, E., Todoroki,
N., Wadayama, T.
@ Oxygen reduction reaction activities for various-monolayer-
thick Pt shells on PtxNi100-x(111). [ECS Transactions, 69
(17), (2015), 619-624] Asano, M., Kawamura, R., Todoroki, N.,
Wadayama, T.
@ Effects of core-shell interface structures on ORR activities:
A model catalyst study of Pt/Pd(111). [ECS Transactions, 69
(17), (2015), 315-320] Todoroki, N., Bando, Y., Watanabe, H.,
Wadayama, T.
@ Electrochemical structural stability of au-modified Pt
nanoparticles prepared by arc-plasma deposition. [ECS
Transactions, 69 (17), (2015), 657-661]Takahashi, S., Chiba, H.,
Todoroki, N., Wadayama, T.
@ Electrochemical Reduction of CO2 on Ni- and Pt-Epitaxially
Grown Cu(111) Surfaces. [Electrocatalysis, 7 (1), (2016), 97-
103] Todoroki, N., Yokota, N., Nakahata, S., Nakamura, H.,
Wadayama, T.
[KeE - f#ax]
@ BEEZTHERLL Pt ES2ET /L EiERMEDERETRINELE.
BRILEH IV T EYELSE, 83 (2),(2015), 101-105] WHEA,
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@ 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
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@ Effects of crystalline polarity and temperature gradient on
step bunching behavior of off-axis 4H-SiC solution growth
[Mater. Sci. Forum 821-823 (2015) 26S.] Endo, K. Kamei, Y.
Kishida, K. Moriguchi,
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@ Natural and anthropogenic methane fluxes in Eurasia:
a mesoscale quantification by generalized atmospheric
inversion. [Biogeosciences, 12, 5393-5414.(2015)] Berchet
A., Pison I, Chevallier F, Paris J.-D. , Bousquet P. , Bonne J.-
L., Arshinov M.Y., Belan B.D., Cressot C. , Davydov D.K.,
Dlugokencky E.J., Fofonov A. V., Galanin A., Lavric J., Machida
T., Parker R., Sasakawa M., Spahni R., Stocker B.D., Winderlich J.
@® Quantitative assessment of the impact of typhoon
disturbance on a Japanese forest using satellite laser
altimetry,[Remote Sensing of Environment, 156, 216-225.
(2015)] Hayashi, M., Saigusa, N., Oguma, H., Yamagata, Y., and
Takao, G.

@ Forest biomass resources estimates using satellite laser
altimetry in Borneo, [Carbon Management, 6, 19-33, DOI:
0.1080/17583004.2015.1066638.(2015)] Hayashi, M., Saigusa,
N., Yamagata, Y., and Hirano, T.

@ Observation of 02:C0O2 exchange ratio for net turbulent
fluxes and its application to forest carbon cycles, [Ecological

Research, 30, 225-234, DOI 10.1007/s11284-014-1241-3.
(2015) 1 Ishidoya, S., Murayama, S., Kondo, H., Saigusa, N.,
Ayaka, W., Kishimoto-Mo, A., and Yamamoto, S.

@® Long-term change of CO2 latitudinal distribution in the
upper troposphere. [Geophysical Research Letters, 42 (7),
2508-2514.(2015)] Matsueda H., Machida T., Sawa Y., Niwa Y.
@® Emissions of biogenic volatile organic compounds and
subsequent formation of secondary organic aerosols in a
Larix kaempferi forest, [Atmospheric Chemistry and Physics,
15, 1-13.(2015)] Mochizuki, T., Miyazaki, Y., Ono, K., Wada, R.,
Takahashi, Y., Saigusa, N., Kawamura, K., and Tani, A.

@® Phenology of leaf morphological, photosynthetic, and
nitrogen use characteristics of canopy trees in a cool-
temperate deciduous broadleaf forest at Takayama, central
Japan, [Ecological Research, 30, 247-266, DOI 10.1007/
s11284-014-1222-6.(2015)] Noda, H.M., Muraoka, H.,
Nasahara, K.N., Saigusa, N., Murayama, S., and Koizumi, H.

@® Comparison of GOSAT SWIR and Aircraft Measurements
of XCH4 over West Siberia. [SOLA, 11, 160-164.(2015)] Ono A.,
Hayashida S., Sugita T., Machida T., Sasakawa M., Arshinov M.
@ Seasonal changes of CO2, CH4, N20, and SF6 in the upper
troposphere/lower stratosphere over the Eurasian continent
observed by commercial airliner. [Geophysical Research
Letters, 42 (6), 2001-2008.(2015)] Sawa Y., Machida T.,
Matsueda H., Niwa Y., Tsuboi K., Murayama S., Morimoto S.,
Aoki S.

@ Characteristics of temporal variations in ecosystem CO2
exchange and storage structure in a temperate deciduous
needle-leaf forest in foothill of high mountain, [Journal of
Agricultural Meteorology, 71(4), 302-317.(2015)] Takahashi,
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