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I would like to extend my sincerest wishes for your continued well-
being. I also wish to express my heartfelt appreciation for your ongoing
understanding and support of the research and educational activities
carried out at the Graduate School of Environmental Studies.

In recent years, global environmental challenges have become
increasingly severe, and the realization of carbon neutrality, the
transition to nature-positive approaches, and the establishment of a
resource-circular society have become critical issues worldwide. In
Japan, the promotion of GX (Green Transformation) and the advancement
of resource circulation policies are underway. As our university pursues
enhanced research capabilities as a University of International Research
Excellence, the role of our Graduate School is becoming ever more
significant.

Environmental issues span a wide range of areas, including energy,
resources, ecosystems, and social systems, and their resolution requires
interdisciplinary research that integrates the natural sciences with the
humanities and social sciences. At our Graduate School of Environmental
Studies, we are advancing research in diverse fields such as resource
circulation, decarbonization technologies, ecosystem conservation, and
environmental policy, as well as developing education and research that
emphasize both the generation of scientific knowledge and its
implementation in society.

This Activity Report provides an overview of our Graduate School's
research activities conducted during the 2025 academic year. As the
transition to GX and a circular economy progresses, we are strengthening
our partnerships with companies, local governments, and regional
communities, in addition to disseminating our research findings and
promoting practical research efforts aimed at building sustainable
technologies and social systems. We hope that these outcomes will
contribute not only to academic advancement but also to solving societal
challenges.

I hope that this Activity Report not only provides you a clearer picture of
the activities of the Graduate School of Environmental Studies but also
serves as an opportunity to deepen interest in environmental research.
Solving environmental issues requires the cooperation of diverse
stakeholders, and we intend to continue working together with you to
contribute to the realization of a sustainable future.

In closing, allow me to express my deepest gratitude to everyone who
has provided tremendous support and cooperation for the activities of
our Graduate School. I sincerely ask for your continued understanding
and support going forward.
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Measurement, observation and equipment development for
understanding of various geosphere information
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This laboratory is dedicated to acquiring a diverse range of information about the geosphere, focusing on the development of necessary methods and
equipment. Our major areas of study include water—rock interactions, exploring rock conditions within the Earth’s interior under high-temperature and
-pressure hydrothermal environments, and measuring natural and artificial thermoluminescence (NTL and ATL), using minerals such as quartz,
feldspar, calcite, and other minerals. Electromagnetic (MT) surveys for underground structure exploration, Additionally, we investigate hydrogen
production techniques using acidic hot spring water and metallic aluminum. Our primary objective is to develop and optimize the use of geothermal
and hot spring resources, aiming for our findings to contribute to society. We also offer expertise in designing experiments and measuring techniques
involving autoclaves as well as applying thermoluminescence to minerals.
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Fig. I MT imaging of Zao area.

Subsurface Structure of Zao Volcano

Understanding the activity of Zao Volcano requires detailed knowledge
of its subsurface structure; however, comprehensive imaging of the
entire subsurface has remained limited despite previous geological
studies. To address this gap, we initiated a collaborative research project
in the current fiscal year with a private company and researchers at the
Research Center for Earthquake and Volcano Prediction, Graduate
School of Science, aimed at elucidating the deep subsurface structure
beneath and around Zao Volcano.

In this study, a preliminary magnetotelluric (MT) survey was conducted,
and initial analyses of the acquired data were completed. The results
reveal a low-resistivity zone located east of the Okama crater, extending
almost vertically from the deep subsurface toward shallow depths and
surrounded by high-resistivity zones. The low-resistivity anomaly is
interpreted as a region containing electrically conductive materials,

Fig. 2 Setting experiment of induction coils for geomagnetic measurements.
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Fig. 3 Relationship between distance from heat source and TL intensity.

such as water or hydrothermal fluids, whereas the surrounding high-
resistivity regions likely correspond to dry, competent rock bodies with
low electrical conductivity. This resistivity configuration suggests that
fluids may ascend from depth through pathways between relatively
impermeable rock bodies.

Due to limitations in the observation period, the number of MT stations
deployed in this fiscal year was restricted, preventing a detailed
characterization of the subsurface structure. In the next fiscal year, we
plan to increase the number of observation sites to enable higher-
resolution imaging and more detailed analyses.

In parallel with the MT survey, we also examined installation methods
for induction coils used in geomagnetic observations. Although
induction coils are typically buried below the ground surface to ensure
stable measurements, burial is sometimes difficult in mountainous
areas. Tests of aboveground installations indicate that basic observations
are possible; however, wind-induced coil motion can degrade data
quality. Considering practical constraints on transportable weight for
ground installation equipment, we adopted a modified installation
method for the vertical-component induction coil, in which the lower
end of the coil is fixed in contact with the ground surface.

Thermoluminescence
for Geothermal Exploration

Minerals such as quartz, feldspar, and calcite accumulate energy derived
from natural radiation over time following crystallization. This stored
energy is released upon heating and observed as luminescence
proportional to the accumulated energy, known as mineral
thermoluminescence (TL). Minerals that have experienced past thermal
events lose stored energy and therefore exhibit reduced
thermoluminescence intensity (TL intensity). Accordingly, minerals
affected by geothermal environments are expected to show lower TL
intensities than unaffected minerals. Studies have estimated planar heat
source locations based on the spatial distribution of TL intensity at the
ground surface. Recent investigations have suggested a correlation
between TL intensity and the distance from a heat source. Based on this
finding, a method has been developed in which a hypothetical subsurface
heat source is assumed and correlation coefficients between the distance
to sampled minerals and their TL intensities are calculated. By
systematically shifting the assumed heat source position, locations
yielding higher correlation values are interpreted as having a higher
likelihood of hosting a heat source. This approach is referred to as the
“TL inversion method,” and its effectiveness is currently under
evaluation.

.'i =

Fig. 4 Distribution of correlation coefficients calculated from TL intensity
and hypothetical heat source position
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Design of materials harmonizing with environment and life Professor
Masanobu Kamitakahara
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Currently, people use many materials for daily life. From the viewpoint of environmental science, materials design is required to build a sustainable
society. In this laboratory, based on the fundamental science of the relationship between materials and the phenomena of nature and life, the design of
materials that produce harmony with the environment and life is studied from the viewpoint of environmental science. We are developing biomaterials to

repair our bodies and are studying materials for bioreactors and materials to clean the environment.

BRERNOEVWEEEMRIOER

RBEICHAATNEBEZRIBEEMHORIRZITOTVS,
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W3 (Fig. 1)o Ffc. EEBIREDEX Y ~DOFFKZBE L. KEHE
DEFRESD FEREURLUVBAILY ILEAY MEERU,
EFRRINES D FHEAY NOREICSZ B EERSM LT,

NRAAVT7 V5 —DEEZBE LI
WMEMDEELFTEDIRES

HMEMEANBLI /A AV 75— L L2 EBRINVIRE SR
ENEEENTWVWS, NAAUTFII—DBEDIHICTIE. MEY%E
REICEELTBRMAKRDEND, 1 DOFTO—FELT, HE
MONBEZFHTEEAMBORRICEDEATNS (Fig. 2).
I5lc, BRABEEEZRAVWS T EREICHMEYZEEL

Preparation of bone-repairing material
with high bone regeneration

We are preparing bone-repairing material that metabolically incorporates
and promotes bone regeneration. Developing injectable artificial bones
that promote bone regeneration is desired. We have prepared spherical
porous calcium phosphate granules that are incorporated into bone
metabolism. By incorporating these granules into calcium phosphate
cement, we are developing a novel porous calcium phosphate cement
with both macro and micro pores that contribute to bone regeneration.
By devising the type of granules and the reactions that contribute to
hardening, we succeeded in creating cement with octacalcium phosphate
(OCP) as the main crystalline phase with high bone regeneration
capacity (Fig.1). Aiming to develop a bioresorbable cement, we prepared
calcium phosphate cements mixed with a water-soluble bioresorbable
polymer and clarified the effect of the bioresorbable polymer on the
properties of the cements.

Study of immobilization method of
microorganisms for bioreactor construction

Attention is being paid to metal recovery and environmental purification
by bioreactors using microorganisms. To construct a bioreactor,
technology to stably immobilize microorganisms is required. As one
approach, we are working on the development of carrier materials that
can control the attachment of microorganisms (Fig.2). We are also
studying the immobilization of microorganisms on electrodes using

e
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Assistant Professor
Masaki Umetsu

Group photo

TBAEICDVWTHMRELTWS, BERXEHEBEZR NS ET
MEYEEBEICEELNTESIEZMSMNICLTWD, Fe VY
BANDILEAY N ZFATEIET, MEYZESER, BE
REICHBHNEEE CHH—IcBRSEETEOREICRI U,

HMEMEFRALKEEYDOERE
BRI DEMA

Fe*" & Fe* IRt TE 2 HBIEMEENAIZE, HAAVE
BUBRBRLOSKILEYERRTEZIENTED, KPOELVED
BREDHIC, BEYEFALTERLEY vOY 1 M ElREMR
EUTRE UTc, BEEMO pH ZHIHI 2 &T BRicesWEL
VBAAYDREERT IENRESNTVWEY NI F b E
FAERELYREENERIVvOT A MNOERICERIUlc, $KEE
LHEZFALTAR LY vOY (M. BRDOSOERENHD
MENRELVBAAVREMBHCIRDE S I EZR U,

ARV

« MU/ IRIAZO Silvia Spriano AZIRAEHF L. IOFTLE
B%REE L (Fig. 3).

- BEZRBPRZOHEEHIREZIBEL, IOFVAREERELL
(Fig.4) o

2H

- Upasana Jhariya (D3) : The 2025 Fall Meeting of the
European Materials Research Society (E-MRS), 2nd
Prize in PhD Thesis Competition

- Indra Jaya Budiarso (D1) : WET2025, WET Excellent
Presentation Award

FRETOEH

- LERES BRIV ABREGEENRERRE. BF
IAARFUTVEETFEE, BEIFUTLERTHRE. BF
EIRU AP REBEE

electrophoretic deposition. We have shown that microorganisms can be
immobilized on electrodes. In addition, we succeeded in developing a
method to uniformly support live microorganisms inside a carrier at a
relatively high density using calcium phosphate-based cements.

Synthesis of iron compounds using
microorganisms and their application
to environmental remediation

Iron-oxidizing bacteria that can oxidize Fe** to Fe’* can be used to
synthesize iron compounds from solutions containing iron ions. In order
toremove selenate from water, jarosite synthesized using microorganisms
was examined as a removal material. By controlling the pH of the culture
medium, we succeeded in producing jarosite that exhibits selenium
removal capacity equivalent to that of schwertmannite, which has been
reported to have a high ability to remove selenate ions. We showed that
jarosite synthesized using iron-oxidizing bacteria can be a stable and
efficient material for removing selenate ions from wastewater.

Events

* Associate Professor Silvia Spriano from Politecnico di Torino visited,
and a colloquium was held (Fig.3).

* Professor Koji Ioku from Keio University was invited, and a colloquium
was held (Fig.4).

Awards

* Upasana Jhariya (D3) : The 2025 Fall Meeting of the European Materials
Research Society (E-MRS), 2nd Prize in PhD Thesis Competition
* Indra Jaya Budiarso (D1) : WET2025, WET Excellent Presentation Award

Activities in academic societies

* M. Kamitakahara: Committee Member of Division of Ceramics in
Medicine, Biology, and Biomimetics of the Ceramic Society of Japan,
Committee Member of the Japanese Society for Biomaterials,
Committee Member of The Society of Inorganic Materials, Japan,
Committee Member of Japanese Association of Inorganic Phosphorus
Chemistry, etc.

Fig. 1 SEM images of fracture surfaces of calcium phosphate
cements containing OCP.

Fig. 2 Control of microorganism adhesion on titania film by UV pre-irradiation.

Fig. 3 Lecture by Prof. Silvia Spriano

Fig. 4 Lecture by Prof. Koji Ioku

o
1]
©
Y
]
3
E
(]
=]
S
o
°
m
3
s
s
]
3
E
(]
=]
S
8
(/2]
@
c
Q
(1]
(7}
e
]
)
>
Q
<
Q
=}
(2]
(1]
Qo
(72
o
S
®
g
<




EFHEAS 2 EE  Resources Strategies
BIS(E1EHRES 48P  Geoenvironmental Remediation

RIBFMNBENA AT/ OV —Ic&D
ER R & EIREEL T O R F

Development of Environmental Friendly Biotechnologies

for Pollution Remediation and Resource Recovery

ERIR i B
Associate Professor

Mei-Fang Chien

LMRER. EYREZENUCEIRS - ERESHORBEERMPERERKMORELRBEDOLODOMEZT>TVNS, h
S5OMAEEF. FIMELTVWRIESEPHIBUEERIESYICLDLE - T KORFSREBORIRS B WY PITRILF—EIRESH
BOHREICEWBFETH S, UT 2025 FOERMEEEZRENITS (1) Y- MEVMIRATLZBWLE - KREHSOFEERE
MRECHEREERNCEIZME. (2) EMIFNERBR7OCADOEEICET SR

The contamination of soil and groundwater by heavy metals and persistent organic pollutants has been a serious environmental issue of global concern.

Moreover, the depletion of certain mineral and energy resources is approaching. However, effective pollution removal and resource recovery methods

with low environmental burdens have not been successfully developed and therefore remain a challenge. Our target is to develop remediation and

resource recovery technologies that reduce costs, energy demands, and environmental loads. Here, we introduce our major scientific activities in 2025:

(1) research on removal of toxic metals and recovery of useful metals from soil and water using plant-microbe systems; (2) research on the construction

of bioengineering resource recycling processes.

Y - MEYS AT LZRAWCLR - KRIEHSOD
AERERELFRAEELORICET 5%

BESEELR (As) PARIVA (CA) IT&B 18 - KRIEFSE
DEEICOVWT, EEBICTAs BEBEYELII YV I OIS
BECLIEZELLIVCERBREDRBELICETIRIETo TV
(Fig. 1), Zfe. EYIDKE L Cd BEBEY DN\ YV FI\HFAD
BIEFRICOVWT, BIBESRERICTRIEEDTWS, BHALE
TLZAZILDO=y )L (Ni) Z2EEIDBYOERICDOVT, AE
/&OY (Fig. 2) PRAEFHE. EROENEEHEUTCREHL.
TEPHENEOBREERICEZ NIZEOREICEEFUVTHAEL
W5,

EYZNERBER 7O ADEEICET 2R

L7XZIL@D Ni &T/NLL (Co) ZERE - BRETRET S
BEMEBOERE LSO ZOREREICIDEATHWS (Fig. 3), %
fo. OB ZIALCEEENTOCAORBEICRIT, B
BEZILEMRICEEUVCEBREICDOVWTRELTWS, BUL
L7AZILDELY (Se) EFHKOEYZENLEZRD, LY

Fig. 1 Group photo after planting P. vittata in this year’s field

Research on removal of toxic metals and
recovery of useful metals from soil and
water using plant-microbe systems

Regarding the removal of arsenic (As) and cadmium (Cd) from
contaminated soil or water, we have continued investigating the effects of
planting density on As removal by its hyperaccumulator Pteris vittata
(Fig. 1) and the co-planting effect of soybean and Cd hyperaccumulator
Arabidopsis halleri ssp. gemmifera both in field trials and lab
experiments. We have found some candidate plants capable of
accumulating rare metal nickel (Ni) (Fig. 2) and are now investigating the
potential promotion of Ni uptake through plant-microbe interactions.

Research on the construction of
bioengineering-resource recycling processes

Aiming at the recovery of metal resources through a biological process,
we kept studying the preparation of yeast cells capable of adsorbing the
rare metals Ni and cobalt (Co) at low concentrations with high sensitivity
(Fig. 3). We also investigated metal adsorption using yeast immobilized

B Tipem h
[+ ] Qbdppme1  Didppme?  Rdppm-l  Bappme2 Tdppm-1 Tlppm-3

Fig. 2 Photo of Athyrium yokoscense during nickel absorption experiment.

- Type AG5 DT 465 A5G0 Myl Diperertion Firain (G5 Fealkl)

Fig. 3 Photo of fluorescent staining of wild-type (left)
and genome-edited (right) yeasts.

FARE HE Fih

EEMEE K Zamminsion

EBHEE IEk T

Bh¥ a2 B

Assistant Professor

Ning Han

JSPS ABEIA%RITAZEE Suprokash Koner

EMfEES LA BRE, 5K 8, A i, L5 B

Group Photo

BETHEVORBREFHEBNZToTWVWS, &R, EYFIAIKLS
BEBRICHSEERFEIANZERIZE2MD, BXEE
FOEMZNHRRICTIEZ D FERZNFERICTERTL, Bl
IRHOHEAHZERELTCNDS, Fe. RE/XAMATYIRHS
BEERE - ERSEZM M - MELTHIRY aMRZ#iL T\ 5,

RE - EH

Thiti Jittayasotorn (D3)

INAATFO/OY— - N\ ATORIV T - BEEYMFZOERICE
IIERRE BHFRRY—E ZE (Fig. 4)

e/ EiEf (B4)

- BR-ZEMER RILXE MEAR/E 18 EAEFOR BHFRR

Y—H (RE) %H

FoRER. TOMEE

2 BicH B ORKES (Fig. b) kb, EERYYRYY
L TEG AR ERABOILO DBRIBEEM TEME, ZEL.
3 BICERBREBAEBBRMNBEMERITINZY—FKE, 6 BiIcEL
L E D Koner ' Recycle 2025 (A R) IcOBE&EK. 7 Al
Jittayasotorn (& D2). Liu (L DN AREN/ AT/ OV —
FRICABEERRY—REK, 9 Bic Alam (K M1) LEBIHHH
AMERFERICRRY—FKRK, Zamminsion AR E & EHEBIRH
BREMERICOBERZAY—HEK. 12 Blc D3 Jittayasotorn
M ICABSB 2025 (1Y R) ICIRRY—HKE{Tolz. BAERR
I& 6 BIC Recycle 2025 (1 > R) IcBFEFAFE (Fig. 6).
7TBICHMEY Y +—2 2025 (RR) ICBHER. 9BIKIYRX
27 ® University Brawijaya DEEXRICBEINEREEIE
Ufco JSTA Y REFRZFERBERZ7OJ SLIKEKIRS N, 5-12
BIRAYRIBKET INT« RIELFED Zamminsion =%
ANTHBARAEZT o7z, 9 BICIEEHE D Ajay HIENKZ(C
FEL. ARZFELUARBOBBHEBEZHIETIETER ST,
COLABS & LT 7+« Y3 K Tampere University {8+ 2D
M3 R&AIIEAZ 10 BhS5RANTWS,

on porous material to construct a metal recovery biomaterial. We also
pursue Dbiological treatment of wastewater containing rare-metal
selenium (Se) by conducting research that involves seeking selenium-
reducing bacteria and analyzing their characteristics. We aim to reduce
the environmental impact and costs associated with smelting processes
through biological utilization. We analyze the biological iron oxidation
process during hydrometallurgical smelting using molecular ecological
methods and propose control strategies to activate it. Furthermore, as a
joint research project with the Graduate School of Agricultural Science
and a company, we continue research on separating and extracting
harmful metals and useful metals from woody biomass ash for
sustainable utilization.

Awards and appointments

Mr. Jittayasotorn (D3)

* International Conference on Advances in Biotechnology,
Bioprocessing, and Structural Biology (ICABSB 2025), Best poster
award (Fig.4)

Mr. Ikenoue (B4)

* Tohoku branch of the Mining and Materials Processing Institute of

Japan, Excellent poster award

Presentations in conferences and
other activities

We held an international symposium titled “Environmental and
Bioengineering Research for Sustainable Resource Availability” in Feb.
coinciding with Professor Inoue’s final lecture (Fig. 5). Dr. Koner gave
an oral presentation at Recycle 2025 (India) in Jun. Mr. Jittayasotorn
(D2) and Ms. Liu (D1) gave oral and poster presentations at JSEB
(Sapporo) in Jul. Mr. Alam (M1) and Assist. Prof. Han gave a poster
presentation in JSME (Tokyo) in Sep. Mr. Zamminsion and Assoc. Prof.
Chien gave oral and poster presentations in MMIJ (Sapporo) in Sep.
Assoc. Prof. Chien delivered an invited keynote lecture at Recycle 2025
(India) in Jun. (Fig. 6) and an invited speech at Microbes Week 2025
(Tokyo) in Jul. and delivered lectures for University Brawijiya,
Indonesia, as a adjunct prof. in Sep. We hosted Mr. Zamminsion and his
supervisor from IITG for the JST LOTUS program from May to Dec.
This visit led to the signing of an MOU between IITG and GSES. We
started hosting Ms. Sara from Tempere University, Finland, for the
COLABS program in Oct.

Fig. 4 Photo of Mr. Jittayasotorn winning the best
poster award in ICABSB2025.

Fig. 5 Photo of Prof. Inoue’s last lecture.

Fig. 6 Photo of Assoc. Prof. Chien delivering
a keynote speech at Recycle2025

o
]
°
o
3
=
3
o
E]
=
o
O
m
S
S
=
)
E]
3
o
E]
=
=
(7]
2
=
a
o
®
=
)
=
>
o
<
)
E]
o
o
o
(7]
o
@
o
w
<




10

EFHEIS S SEEE  Resources Strategies
HIERMIE - TRILF—%5E  Geomaterial and Energy
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Hi% HA
Fluid-driven reactive crust: Professor
resource formation and decarbonization processes Atsushi Okamoto

INcEDMREG, HERETREISHRABEG —RERISZHIC. HEERE, ZRICRRBYEE, BRFHAER RAKE.
BEHKROREBRRKGLE, TRINER OEBEEHIRICEIZMAZEDNTND, FFEER. HEBICIEZRFEEERLICSEITZEE
ARFZEL. BRMRICHFBEKICEIZIUAE - EAZEETOCRICEHI MR ED D EEDIC. YU MNLOBEEEENSDKRER -
EUISETEDFRRE. EADFEEEN Uc —BRACRRIBYEECANZ I LADOERBRIRTZEHTND, T BEBEOEMRERICELD,
RERZETCYERED, KARAHTL—MNEROEREE) - WEFEHICKEEZS5A2ILERR U, E5C. BBEMKRTHET BHIL
MFLZ—DIYHEBEBIFEZMMTL. BEBRICEZDRBORERRES ISR AREEZRUI.

Our laboratory focuses on rock—fluid interactions in the geosphere to understand and effectively utilize the “reactive crust.” Our research themes
encompass seismicity and fluids, CO, mineralization, supercritical geothermal resources, natural hydrogen, and power generation phenomena in
seafloor hydrothermal systems. This year, we advanced research on quartz vein formation in response to fluid pressure changes caused by earthquakes
as well as silica precipitation and rock alteration processes induced by brines in the high-temperature crust. We are developing methods for hydrogen
production and enhanced recovery from mantle ultramafic rocks and conducting experimental investigations into CO, mineralization mechanisms that
leverage specific rock properties. Additionally, through high-temperature and high-pressure deformation experiments, we suggested that carbon-
bearing mass transfer influences frictional behavior and seismic activity at subduction plate boundaries. Furthermore, by analyzing the mineral
textures and electrical properties of sulfide chimneys developed in deep-sea hydrothermal systems, we demonstrated the potential for deep-sea power
generation phenomena that convert heat into electricity.

EaROEA—RERID - HERR - BERF

WRICE ITBMBERER. HMTOREBODEAICKELFEEIND,
WEREFTOERAICHTEUCAERRICEURUIRRHENGRE
BENERIN. MEYCIILICLREE T OBTERRE L Earthquake generation in the crust is significantly influenced by

- : " ! L_ - _ < subsurface fluid pressure. Characteristic zonal structures are frequently
TEfeo AFE, BREFARMFCTAINICRFEZRS SN observed in quartz crystals precipitated within fractures in the
WHEERZITVL., REAEZEICHEUTCERICREBENERT seismogenic zone; these have been interpreted as records of fluid pressure
BIEERIALIE (BT, E5IC. HEROHBREICEETZEE fluctuations associated with the seismic cycle. We conducted silica
= NI ipitati i involving artificially oscillating fluid pressure
251318k (NaCl % MaCls K& ) & £ED DR precipitation experiments involving y g p
: ck::;' k];@ﬁ '\jﬂ; g ;k;ﬁ: ;EEj:if‘W%};gff under supercritical conditions, demonstrating that zonal structures

c&D, RE WA T Z&oT RTT
BRIERZHWED S, RBEICEENETISIEERV. Ih

Fluid-rock interactions in high-temperature
crust: Link to earthquake, supercritical
geothermal systems

indeed form in response to fluid pressure fluctuations (Fig. 1).

SR, WRICH T DMERLE CIRA RO ELD P ER it
RERAEEOERBEZAEINESED, Kle. BREADERPE
Y ULTMROYVAILEITICED, 20RO HHE) iU,
MEDRNP T SERITIMRZED TV,

i =ik
RN i
HRLEEEER & ® W =
. 7 T [hoer]
CL R

L
Custbnoe |1m]

Fig. 1 Cathodoluminescence zoning of synthetic quartz grown
in response to fluid pressure oscillation.

Furthermore, through open-system reaction experiments between rocks
and brines (NaCl and MgCl, solutions), we showed that extensive
alteration proceeds even in low-permeability crust, accompanied by
significant elemental mass transfer and porosity formation. These
findings significantly advance our understanding of the link between
crustal seismogenesis and ore deposit formation as well as the
development of supercritical geothermal resources. Additionally, we are
currently conducting research using topological analysis to extract
geometric features of pores and fractures in crustal rocks, aiming to link
these features to fluid transport properties.

Fig. 2 Deformation experiment during carbonation of
serpentinite-quartzite boundary at 500 °C and 1 GPa.

FHEBN

FOFI FhaNvIL
Assistant Professor
Dandar Otgonbayar

Group photo of the Okamoto-Uno Lab.

VY MLEAANDZBIERMEEND
CO: SYIEE & RAKER

YN EBRT5BIEEEEIE Mg Fe 2EEICEH. RE
D H0 ¥ COz £ JRIPBVWKRIGEZFTOEG TH D, DNADAED
H20 ZIRINY 2RIk (BHRECRIG) Tld. EEFOD Fe hEELE
N2 ERABFICKREREL. EETRIRRAKREVTHERIRENE
SHORTVIVILABNAE>TWVWD, —A. hABAEH CO2
IR T 2 REBIE(LIERERN L CO2 BB A5 UVEIF S hTW3,
INSOEHEHRESARKIICOVWT. BR. EYdIL. Av—ri
ETORATOERZAEBET DL EDIC. ZOEMFBICOVWTE
BB HRZEDH T VD, H0 ¥ CO2 ZIRING 3 & BEAEEDE
RAERID, BEEONRBIZZENKEBRMEETH > 77
OV ERICEDRE—BIE—REREBD T+ — RN\ JICLDKEE
BIEPIRE D MRNICHEITI DB RUc, — A & HFICE
TIEMg ¥ Fe REDTHRINAMITZIET, ARVBEAREZE
DRI SHEFREMZ BRI ETIZTOERBEIZ T
CZBESMILEE (R 2)s 2D Mg ¥ Fe OERNITRABRZE
PEREFL—MEICL-TEINICRES Y., EANDRBERICK
DEFEEMN 100 FUELERESEZZEICHIUE, E5IC. A
SAEIDERIGIEBEVEZEZSNZIENE (BEEULEDNADAS)
KHWTH, T —REOBRBIKREREEZRCIZEERASH
lcUtz,

FEEICEITERERR

RBIEICIZ 200°C 2l BUKAEEEICELR L. MEIEWHY
VD SRBEEY "FL=— ZFRY 5. FE - NERBEHLS
REUIcFAZ—DESRGEREEMEBNZREICAEL. Bk
BOBDICEFZFrUT7ETEnBF¥EERTHS Cu P Fe D
LY DENFRENE I EZREH Ve, COEBMRREDHEICEK
D, BKEBKOERIEETBEMUDEE., FAZ—ANDBREEICE
HIBHEEBNICE>T. FAZI—HRROFEDKIICRBETH

BIsHaERERELE (B 3),

CO: mineralization within ultramafic rocks and
geological hydrogen

Ultramafic rocks, which constitute the Earth’s mantle, are rich in
magnesium (Mg) and iron (Fe) and exhibit the highest reactivity with
surface water and CO,. The hydration of peridotite (serpentinization)
oxidizes ferrous iron within the rock while simultaneously generating
hydrogen. Recently, investigations into the potential of this process for
natural hydrogen resource development have begun. Meanwhile, the
carbonation of peridotite via CO, absorption is anticipated to be a stable
method for CO, sequestration. We are investigating the natural
occurrences of these characteristic rock—fluid reactions through field
surveys in Japan, Mongolia, and Oman while simultaneously conducting
experimental research on their effective utilization. Although the
volume expansion associated with H.O and CO, uptake poses a
significant risk of pore clogging, our analog experiments demonstrated
that carbonation and serpentinization can proceed effectively through a
“reaction-fracturing-fluid flow” feedback mechanism. Conversely, we
also revealed that under certain conditions, the leaching of elements
such as Mg and Fe can suppress volume expansion, allowing the reaction
to continue. We succeeded in dramatically enhancing this selective
leaching using biodegradable chelating agents; flow-through
experiments demonstrated a more than 100-fold increase in rock
permeability. Furthermore, we clarified that the dissolution of brucite
plays a critical role even in serpentinite (altered peridotite), which is
generally considered less reactive than fresh peridotite.

Natural Electricity generation on the Deep
Seafloor

Hydrothermal fluids exceeding 200°C discharge onto the deep seafloor,
forming “chimneys” composed of sulfate and sulfide minerals. We
precisely measured the electrical conductivity and thermoelectric power
of chimneys collected from the Izu-Ogasawara area. Our findings
revealed that layers of Cu and Fe sulfides, which act as n-type
semiconductors, form around the hydrothermal fluid conduits. We
suggest that the development of these conductive layers facilitates power
generation on the deep seafloor during specific stages of chimney
growth. This generation is driven by the redox potential difference
between hydrothermal fluids and seawater as well as the thermoelectric

power resulting from the temperature gradient.

Fig. 3 Enhancement of electrical conductivity due to the development of
zonal structures in seafloor chimney.

Fig. 4 Post-conference field excursion of the Sanbagawa belt, The International
Symposium on Slow to Fast Earthquakes. Shikoku (Sep 2025).
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FMEEEMIC & AL T
RE Y 27 L OB .

Bhg B R R

Assistant Professor
Tomoaki Satomi

Development of new-generation earthwork and quarry systems
powered by intelligent construction machinery

FREF TR TENF- B TREEBEL, EREME T RALONFNEEERORAZEL T BRERICEZEY Y (NEEER)
IKEDWet T-HRAVATLAZERFK I DMRZT>TWND, EENIICE TWKEERBELIOFROLTICHEIFE3ER LEREERDIH.,
R TREES B WIETULRLSHBIEREEEIIRIMOMABEHRELTNS, ZLT. KRBV 7T PIABEYICRARBHRAD
RN A— A= 3VZ2REIBcoH. BREMICIZITOVERDEED SEWERODHREZHETE I ZRIMORAZHEL TS,

Based on soil mechanics and geotechnical engineering, we are researching the development of earthwork and quarry systems based on sensing by
intelligent construction machinery by understanding the mechanical interaction between construction machinery and soil/blasted rocks. Specifically,
we are developing technology to estimate ground information while excavating or driving with construction machinery to improve effectiveness and
ensure safety in sediment disaster reconstruction and earthwork. We are also developing a technology to estimate the grain size distribution of blasted
rocks from scooping operations by construction machinery to achieve fully automated quarrying of crushed rocks, which is indispensable for transport

infrastructure and civil engineering structures.

Ny NMBEIIC K ZhEREDHTE

TWREREREDRLGEEI KO SN IV ZREEDOFIEH
BWes, BEERICIDZBEBAEENTTRTH S, LHU. BRIk
(BRI OETISZ YT I DBRICR ARG EEEHELT
WalWzeh, BREmEESICENIT 25287, BRICHEEZE
LTW3, Leh->T, HEBEZHEIZRMOBENRART
HB. Ffe. KEEIBICRSY, FROBIICEWTH, 2024 F£ 4
BICELXREEN i-Construction 2.0 Z5REL. ELOBEELIC
FOTHEEMRALZMEIEZIELZBIELTWS, ZDIHICIE.
WBRELY IV ITRIENEETHD, MBIV I EER
mEEEEEREICKZREBAFOERICERT 2 EBHEINS,
ABERIAY T TEROVPTVWLEZSTRVWLZHBLTWS &S
1T, BEREMTIREIL BN SR EZH#TE TS DREIENH .

ZITSHEY anNLONTy NTREILAD SRS EEHE T
BAEICDODWTHRETHELR (55 US 19/368,403), Ffco &
HERMOHEREICHEIT T N\TY N TONENBEERICE
T2RT—ILBRICDOVWTER BB TR U, IIXT, BIER
MOBEDS/NT Y NETONZEHNEEERZERT D70, &5l
BEREVIAL—yavTNGA—IEBAEBUTCHMICRE U
(Fig. 1o

Estimation of ground strength
by bucket excavation

Unmanned work with construction machinery is indispensable to
sediment disaster recovery works, as the risk of secondary disasters is
high. However, it is not possible to estimate the ground strength, which
is essential for determining whether construction machinery can be
driven on the ground. As a result, construction machinery must be
operated carefully, and recovery work takes time. Therefore, it is
essential to develop a technology to estimate the ground strength.
Moreover, the Japanese Ministry of Land, Infrastructure and Transport
formulated i-Construction 2.0 in April 2024, aiming to accelerate
productivity improvements through automation of construction works.
To achieve this, sensing ground conditions is crucial, and ground sensing
will contribute to increased productivity and reduced environmental
impact. Just as we can judge which soil is easy to dig with a shovel and
which is not, we may be able to estimate the ground strength while
excavating with the construction machinery.

A patent for a method of estimating ground strength by excavating with
a hydraulic excavator bucket was filed. Toward the social implementation
of the estimation method, the scale effect on the mechanical interaction
between the bucket and the soil was investigated. Moreover, a discrete
element method simulation was conducted to investigate the mechanical
interaction between the bucket and the soil in detail from a numerical
analytical standpoint (Fig. 1).

Fig. 1 Ground excavation by DEM simulation

e b

Fig. 2 Sphere falling test from drone at field
simulating river channel blockage

RA—>H 5 DIREET IC & BB IBEDHETE

VI IBREENTIHE Al IRy~ PM: FIRKE - K& £58
iR, REHGEE (RIEKZ - 516 A BERR) KZELTWS,
BHNGRIvYavid, tROKERERICEREBORISEATS
ZH I B ZANE LI BBEDOHERNORETH 5. £
2T FO—rEMfz28ICUMEE Y YABOIREZAWT,
REHHMBEREICER I DEROEEMEEZANTEIRATLERE
FUlc, LT AMKRZFREF vV /N AAISER S NI REE
HERBICEWT, RELKIZRIELK (Fig. 2), S5l #E
IRNDREERGTRARFEZERAL. I-—VEARRBEREER
U7e (Fig. 3).

N7y MEHIIC & B SRR ORIEHEE

RasTlR. BUDHICEBZFALVAEZREBELTHKINS,
EWEMRAIC. KENMELEBEEOYITL—AThEIENh 3,
ZO%. REERAIEHEY aNILTIKVWESh, YV 7Ty
I TEMEIND, NE - FKWERD - B OMEE DX NIRRT
ADREDHEZZ T2, REGNEZBELTRKTZ L
NEETHD, 2T RBAEORE>HKE-NEHRTEICED
CHEESHE EWoeRETA VI Z2RERTENIE. B TERER
KIGIEECIERE (BF) ARL—INOEMAHEAICEIRTE S,
RERDHEHRTEETIE. BELEEREAVTWS O ICRKERA
DEFZDZHETEYS, RWERADOHBEZRTHRTREEEZ
EBRD o, FI T HEY INIVICKLZ BRI DENEICED LY
THRFEHADNEEZHTETZFEEMAEL. BFFHELZ (SHE
2025-111022. #5FE US 19/303,560), AEAMTDIRERICH
FT. X702 anNLEBLVT =y gL AW IEEIEEREZ T
W, EERAOREH#TEICRIFTRT—ILHRICOVTRTTS
EEBIT AHRRMAEE TEERTH S & 2BRE LK (Fig. 4.
Fig. 5)o

Fig. 3 Cone penetration test at actual river
channel blockage site

Fig. 4 Blasted-rock excavation by micro excavator

Estimation of ground strength
by sphere drop from a drone

We participate in the Moonshot R&D Project “Collaborative Al robots
for adaptation of diverse environments and innovation of infrastructure
construction”. Our aim is to develop a technology for estimating ground
strength to determine whether construction machinery can drive at
disaster sites. We developed a system that uses a sphere equipped with
an acceleration sensor based on drone technology to measure the impact
acceleration when the sphere hits the ground surface. The developed
method was demonstrated at a field simulating river channel blockage
constructed on the Ito Campus of Kyushu University (Fig. 2). In addition,
the developed technology was applied to an actual landslide site and
compared with the results of a cone penetration test (Fig. 3).

Estimation of grain size distribution of
blasted rocks by bucket excavation

At quarry sites, the bedrock is drilled, filled with explosives, and
blasted. When large blocks of blasted rocks are generated, the rocks are
broken into smaller sizes using a rock breaker. They are then scooped by
hydraulic excavators and transported by dump trucks. As the grain size
of the blasted rocks affects the work costs of breaking, scooping, and
transporting, blasting toward the optimum grain size is crucial.
Therefore, a blasting cycle of “blasting planning — blasting —
performance assessment based on estimation of grain size distribution”
can contribute to smooth and safe blasting operations and the transfer of
skills to unskilled operators.

The previous grain size estimation method used static images, which did
not dissolve the overlapping of blasted rocks; therefore, the edges of the
blasted rocks had to be detected by trial and error. A method of
estimating the grain size distribution of the blasted rocks by excavating
with a hydraulic excavator was developed, and then the patent application
was filed. For the social implementation of the developed method,
excavation experiments were conducted using actual excavators to
examine the scale effect on the grain size estimation of blasted rocks
(Fig. 4, Fig. 5).

Fig. 5 Blasted-rock excavation by mini excavator
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BEER - BIEIGAS$ 98  Resource Circulation and Environmental Applications

BIRECODEEREZ & D RETMIC,
FRICRESRLS

o

Efficiently cycling resources and CO:, Professor

for a cleaner environment Atsushi lizuka

KRBT REEEIFZER—REL, BROLE. FlA. VY7L PAREDRLGZEREZRBAINREVT. KA EREZDH
BRIcDBEESNZERBRESCRRRCIATLICEIBMREZIToTWS, BEAENICE. BEEEOMR RBIEYPEREY. HYF) =75
BULZRIERZ DRI IC LBEEL - EHFIARKM,. BYRHROBRENRIMZHALLMENRKLIEBICETZHE. B
EROBMHAICET 2R, FEEREKPEEYOERERICET MR, BEOEEYMPNHEIIRERATROKELDITTEDH
REOMRZIBLHEELTWD, REIGIEYERITICOVWTIE. ZBRICRFFHEIREOER A ERICETHMRICHIDBEATNS,

Based on environmental chemical engineering, our group is conducting research on resource circulation and decarbonization systems required for the
establishment of a sustainable society, covering a wide range of resource production, utilization, recycling, and disposal. Specifically, our group is
developing carbon capture, utilization, and storage (CCUS) technologies via mineral carbonation of alkaline materials (i.e., byproducts, waste, and
minerals), investigating novel mineral materials and innovative electrodialysis techniques for effective water treatment, exploring the effective
utilization of seawater and seawater-related resources, advancing innovative research on resource circulation of semiconductor wastewater and waste,
striving to develop final disposal methods for various waste, and accompanying environmentally hazardous substances. For mineral carbonation

technology, our group is also working on accounting methodology for CO, emissions reduction.

R E DRI

ERER - RRLCAZEDEFIF 2023 FICHULARSNIHR
DHETHD, Fic. ZRILRE (CO2) PEROER. REORERE
FERIMICRE T MFERICED ATV S,

REAIEIEMIEIC L D CO2 DFERFIA

AREFTIE, BEERIEY / BEYHROBBEEDNII VL /<
TRIILMEEYZEFIALT. CO2 ZREMRKEIEICEIRT DR
BIEPERTICOWTIEKARZIToTWVWD, HERFEREIGE
BRIZEMRANTOY S A (SATREPS) c&2@m7 7Y A#MELE
DOHRMEZHELTWS (2020 — 2026 F£E), 2025 Ficl
SEIDHEFENDEMEZToflco RERIEMEDIZHD/NAOY
TN Z2EURERBORSERBIRTL. HFEETOMR
EEBAERELTWS, Fie, ERA TOMERNRREIEILEYL
RIGDERZ B U IR ORISR O ICE T 5 EH#EN
REETH. BFE (2023 — 2025 F£E) OXEZZIT THEDH TV
%, Xfc. NEDO Gl EEDOXEZRITIRINAKEEEFRTH
%, REIBIPMECIRMICDOWTIE, HEHETE 6 HDiwX (Ho
et al., 2025a, b, Ho and lizuka, 2025a, b, Zide et al., 2025,

Fig. 1 Demolished concrete in Africa

Fig. 2 Technical guidance in the SATREPS project

Establishment of the laboratory

The laboratory of Resource Circulation and Environmental Applications
was established in 2023. In particular, it is engaged in research activities
related to resources and CO, circulation, as well as various environmental
purification technologies.

Mineral carbon capture and utilization

In this lab, we conducted mineral carbon capture and utilization via
mineral carbonation technology, which utilizes alkali calcium and
magnesium compounds in alkaline by-products/wastes to convert CO»
gas into stable carbonates. Joint research with the Republic of South
Africa is being conducted (FY2020-2026) under the Science and
Technology Research Partnership for Sustainable Development
(SATREPS). Three trips were made to the partner country in 2025. The
provision and installation of various equipment, including a pilot plant
for mineral carbonation, were completed, and the research activities in
the partner country have intensified. Fundamental research on the
development of a specially shaped reaction channel to achieve efficient
mineral carbonation in a continuous system is also underway with the
support from a Grant-in-aid for Scientific Research (FY2023-2025).

Furthermore, technology development supported by the NEDO GI
(Green Innovation) fund is in progress. For mineral carbonation
technology, a total of six papers (Ho et al., 2025a, b, Ho and lizuka,

f
jo—
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Fig. 3 Calcium carbonate produced
by mineral carbonation technology

BhZ {7 2Rt
Assistant Professor

Hsing-Jung Ho

Ramasenya et al., 2025) ZHhRUc, Fic. #ICRELICET
DRREONENEEIT o,

ERERICEY 5%

BRI FETHIEBE/ VAWM Z B U EH
MRIOWLE I BIARBMBERICITToTNS, INETICRIED
KEBXEEBE/NRILZRREVIHEZRBLTE, 2025 F0 3
BET REMEARSHEBOXEZZS. "BEE/VLAER%E
FALEEMHOMENNIELBIEORIR, (2023 — 2024 £
E) ICETMEEITV. GbEHIADLSBRHASAEBIEBDE
ABMROFRHY T DI DHEREEME L.

Fio. BFFRIEEBEEBME LYY — (CFReND) O—B&UL
TERIFICES DD DREEYOEMERDH DR EEM U,
FEEEEDSHFHSNBEREMAE (CMP) BEXOBEIR
EEMNEUIEME DAL, Review X (Chang et al., 2025)
ZHhR U,

EREEMLBADODBHDIH DHFZTEFROE—FIBEEICK
220V —= VAT B HAMRORRZHX (Kimura et al,
2025) ELTHEKUT,

ZDMORFFLICET B

[BEELESRILED SRET DEMESIEKOLEICET SN EAD
BRERICIT o T W3, 2024 FITiE, BRMEBRKLIEICE1L 2 2/
{bixRHEH ICEIT 2 AREZMIB L. Review ;32 (DuGuri et al.,
2025) &HR Uz,

NRILZNLAOZILFIEEYRTRY ZILAOTZILFILIEEY
(PFAS) D=6 DEEDBEICEIT 2R BRI L. Review @3 (Liu
et al., 2025) ZHhR U7z,

A% IE. ERBEROMSZEOAN., REYHXOMEZH
W BREERKLE, SLUBEMBELTOEZAMEY ARY
N—IC&2BRESRLZBEHE U CMRBBZER Uice ThSDRF
Rid. BEEVOERLZBLUT. EXBHMOERBERENOSMZ
BiELTWS, £ B KEEEESLCBEEROBMFAEN—
Ry Za— b EREUHERT - HETHTH 3,

Fig. 4 Target composite materials for high-voltage pulse liberation

2025a, b, Zide et al., 2025, Ramasenya et al., 2025) were published. In
addition, the writing of a textbook on global warming was contributed.

Research activities on resource circulation

Research on the treatment of complex materials through the high-voltage
pulse crushing technique also continues. Thus far, the research has been
conducted on various types of solar panels. In 2025, research on the
effective treatment of composite materials and the recovery of resin by
high-voltage pulse liberation was supported by the Environment
Research and Technology Development Fund (FY2023-2024).

Also, as a member of the Center for Fundamental Research on Nuclear
Decommissioning (CRReND), the effective utilization of relative wastes
to contribute to decommissioning

was conducted.

Research has also commenced on recycling chemical-mechanical-
polishing (CMP) wastewater discharged from the semiconductor
industry, and a review paper has been published (Chang et al., 2025).
The results of collaborative research on first-principles calculations for
screening novel flotation agents for separating arsenic-containing
copper ores were published in a paper (Kimura et al., 2025).

Research activities on environmental
remediation

Research on the treatment of acid mine drainage from abandoned mines
is ongoing. In 2024, the study on acid mine drainage with an assessment
of associated CO, emissions was initiated, and a review paper has been
published (DuGuri et al., 2025).

Research on membrane separation for perfluoroalkyl and polyfluoroalkyl
substances (PFAS) has also commenced, and a review paper has been
published (Liu et al., 2025).

Research funding has been secured for research on semiconductor
industrial wastewater treatment using waste materials and environmental
purification using porous geopolymers as recycled materials. This
research is intended to realize cross-industry resource circulation
through the recycling of various waste. Additionally, research on the
effective utilization of seawater-related industries and seawater
resources integrated with carbon neutrality is currently underway.

Fig. 5 Acid mine drainage
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ERFAFEDMER

BIEREMNY AT LAESEF  Environmental Harmony System Science

MBSO BRI & TRILE—

SRR\
#iz RO HE

New way for advanced utilization of geo-environment and Professor

development of energy and resource

Kiyotoshi Sakaguchi

2025 FIcHBARETIT oL EBMRIBUTDEED TH S,

1) #TEBANOERERBEACLIZMEREDOIE—N - 7I/TAR=23Y
2) mENS 7HBREDOFAZBEUCHBRISNEDOYTILIALE=S IV

3) HHRIEHKL 2 BOKEBADYY OBIRTEE Y17 OBIRFME
4) 8BRS CO2 /IKDEANCELDERSHDINDEE)
5) MERDKZNEFICERTRERESAEDOREN

In 2025, our research activities are as follows:

1) Remote activation of geological interface by injection of low viscosity fluid into underground rock mass

2) Real-time monitoring of crustal stress changes to predict the occurrence of Nankai Trough earthquake

3) Macro- and micro-fracture toughness of two marbles composed of coarse- and fine-grained minerals

4) Slip behavior of rock crack due to injection of supercritical CO./water

5) Improvement of crustal stress measurement method applicable to submerged vertical wells in soft rock

TEBNOEMIEREEAICELS
WEREDOUE—bF - 7IVFa4R=23Y

BEFMBARE LI RIILF—HTIROSEFICEWTIE CO2 ¥
He R EDEMMEREFERGEBREARICEATZIET, EAK
NEARDSES T T T 27co. ERERE (MEREDTRE
#eE) TORBKENERL. EREEREIERL FRBED
L) THARMDBREIND. TITAMATIE. Fig.l leRy
ESBMFEALDSEENUBEICATERZE I 250 EZ
BAWEBREREEACESEROUE—L - 7ITAR—23V0D
RBETol. AFF. MHEBEZNREVTEE 150 CORE
TTOKRKEAERRZTofc, Ffe. {EIR (50°C) TOERERZRREIC
TERBREEDRIEARET ol SRIZ. EARMBEK (B2
WiE NaOH KiB®&) & CO. D2 EEEL, BEEH LT 2ED
REA (LOBRFHEONERBELAHEN (FHE) i 098)
D21#) ZAWT EBREEZ 450°C (fEfE). 50°C (KREA)
ICRELTREEARRZITS FETH S0

4.Tem

| LVAT L casabin 58 erial e
|PT  : Prowsus vwaduce
Sygepemn (TC | Themoomuple
Tomaied |

Fig. 1 Experimental system and specimen

Remote activation of geological interface by
injection of low viscosity fluid into underground
rock mass

In the fields of supercritical geothermal development and underground
energy storage, low-viscosity fluids such as CO, and H; are injected into
heterogeneous rocks. The injection of low-viscosity fluids causes pressure
waves to diffuse far from the injection point, which may increase pore
water pressure at remote boundaries such as faults, leading to the
reactivation of remote faults. In this study, we conducted an experiment on
remote crack activation due to low-viscosity fluid injection using a rock
specimen with an artificial crack located away from the fluid injection
hole, as shown in Fig. 1. We conducted a water injection experiment at a
temperature of 150°C on the Inada granite. Although detailed analysis has
not been completed, the phenomenon of remote activation of remote
cracks due to the penetration and diffusion of injected fluid was observed.
We also designed and developed an experimental device that enables
experiments at low temperatures (50°C). In the future, we plan to conduct
fluid injection tests using two types of injected fluids, water (or NaOH

Fig. 2 X-ray CT image
(before experiment)

Fig. 3 X-ray CT image
(after experiment)

Mgk 7RREEDFAZRIELE
WRISHEDI P IVIALEZTIVYT

ARG, B8N 7ICE VRS T O MR IG % ki 19 (SR E
U. EXMEMRICELZEFHSNDMRICHDOEERZ S
ETHEREDFAUVMESKICES TSI EZENELTVWS,
COMEE. 20114F 3 A 11 HICHEULRI A XFFEptE
IE&>T. EFRELMUOTERN THIEFIRICE T BHRISAD
REBEMCHRIASNILEFHZERELTVS, AIERR. OF
FEDFFPRICABETDREFHTREMICNET DMETH D
(Fig. 2)o AIEAERFIITEERED SHIL S NIRRT R—ILTITSH
HAKROTHE (FHE IRO) &Lk, XFERERATEZ DA
EEBEAELTWVND, AEF IREBSICE TR DDOETE (Z
{LRIEDRRERD) BEZITV. B—RFR—ILAICH#ELED
THETHEATS 24 RFOOTHEVTZHEAL. RUBVT H
DEFAIEZRE L (Fig. 3)e UTHT—FIZIERD Wi-FiZ
FALTERBTRETES, OTHDUFILIALEZIH AR
ICiR-oTcl&T. RISNDERZVTILIALTEHE - I 22
ENFREE R o T,

AL E KL 2 BOXKEBADY I ORI L
VA U ORE

KEFRIE RN EADHHEE S EVWREMENEROEE
DO EZ DEHBBIERREBICRIFTHEZRSMCTDIHIC,
ZOREICHIWBEBANALZEBRIT D EZENELTWS,
REF, 2BOKRERZREWE SCB #HE (Y7 OBIEHMHERER)
EENFNOKREBRDAHER (CaCOs3) 15 FIB ZHWTIERLLT:
Ao FLN=BEFE (10um x 10um x 50 um ) T3 7 AR
FMHBREZTV., BHEARHEY I 2L —Ya Ve BRETIVE
FBF—HENBINSA—IDEEETo 10

aqueous solution) and CO,, and granite and two types of marble (Akiyoshi
marble, coarse-grained and fine-grained marble), at experimental
temperatures of 450°C (granite) and 50°C (marble).

Real-time monitoring of crustal stress changes
to predict the occurrence of Nankai Trough
earthquake

The purpose of this study is to continuously measure crustal stress in
land areas near the Nankai Trough and capture changes in crustal stress
that are predicted to occur before and after a major earthquake, thereby
predicting the occurrence of earthquakes and contributing to earthquake
disaster prevention. This study is based on the case of The 2011 Tohoku-
oki Earthquake that occurred on March 11, 2011, in which large changes
in crustal stress were detected inside the Kamaishi Mine in Iwate
Prefecture before and after the earthquake. The measurement site is a
tunnel attached to the Okuyoshino Underground Power Station, located
almost in the center of the Kii Peninsula (Fig. 2). The measurement
method is the Compact Conical-ended Borehole Overcoring (CCBO)
Technique (developer: Sakaguchi), which was performed in a borehole
drilled from the tunnel wall. This year, we measured the absolute value
of the current crustal stress (starting point for measuring changes), and
then installed 24 elements strain sensor used in the CCBO in the same
borehole to begin continuous in-situ strain measurements (Fig. 3). Real-
time strain monitoring makes it possible to observe and evaluate changes
in crustal stress in real time.

Macro- and micro-fracture toughness of two
marbles composed of coarse- and fine-grained
minerals

This study aims to understand the underlying fracture mechanisms in
order to clarify the effects of heterogeneous rock microstructure and low
fluid viscosity on remote rock fracturing and its complex fracture
morphology. This result will contribute to the fields of geothermal
development and underground energy storage. This year, we conducted
SCB tests (macro-fracture toughness tests) using two types of marble,
and micro-fracture toughness tests using cantilever-type specimens
(10pm*x10pm x50um) made from the calcite (CaCOs;) of each marble
using FIB, and quantified the model construction data and mechanical
parameters necessary for numerical simulation of the fracture process.

Fig. 4 Location of monitoring site

Fig. 5 Real-time monitoring system

Fig. 6 Specimen for micro-fracture toughness test
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BISEEMRIBI 25 EF  Frontier Science for Environmental Functional Materials

FHR Al RE R L R D DIEEBETTRZ
W EREIEM Rl 5

BT ki E=fE
Development of Functional Materials Using Nonmetal Light Elements Professor

for a Sustainable Society Yoshinori Sato

F/PEOREERRRICEDUCERIBREEEZR ODESHE - BEME - B / B/ TVy MIBEZRIRT 22 &iF. ROBHIKGH
RD1DTHB. AMRETIF, RE - RERFICEDWT, F/YEOFEZ/NNILIETREGDLELESHE - EEMH - B / B\«
TV N FRIDRE - &8 - FEMEETL. TR AR BIZ (Sustainable Development Goals: SDGs) s IcbBEb 2RO —
VIRNF—RBHICDERARBEEN DEREELRTRILF—ITREICEEBEITRMR) ORIERICHKEB L TWS ARZEERTIBICHID.
BRTEDRYE, RE BE. BE. 7vE. RE. V2RV ERERRREEE DESERTRMBOREEIT>TWS,

Our laboratory is in the research area of advanced nanomaterials for clean energy (alternative energy and hydrogen energy). To fabricate, assemble,
and composite organic/inorganic materials with high-performance functions created from combinations of each material’s properties is one of the most
fascinating and necessary areas of research. In this laboratory, we design, synthesize, and characterize the assembly, composites, and organic/inorganic
materials based on surface/interface design to apply nanomaterials’ properties to bulky materials. In particular, we have challenged ourselves to create
and develop highly functional nonmetal light element materials (carbon-based materials including boron, nitrogen, oxygen, fluorine, sulfur, and
phosphorus) with high-performance surfaces and interfaces. Such materials are necessary for the field of next-generation clean energy, which in turn

is needed to meet sustainable development goals (SDGs).

NATE-BRNANOT Vb RHE L eiRBEMEAD
EERERRPRMEOHEBN—E> Y

sPPBRBEDEEREEF OREMHON—YILE (BE) &
LZMICERETH DD, Btk (RUKR. BR. BR. 7vR. W
#EHOUY) PEARBIR—YILEICR—TT2E. RETROY
ERKRECENT D, RARETIE. /N\OTUE—F/N\OT VT
AERZAVWTREMROREEYEZHBE IS EZBELTW
%, BlzIE. 7yvRIERFMREBRNIBICLS>TRT v RIETDHE
IZ. BTRERFEI’EET B/ EREMPCETROR—EY
J. BRRBERREIEEVRWVERIERBEOEANTTEEE BB, £
feNaT =BT UbIc &> TRR—RRBEEEMEDI LN
TE REMERLOESHIETH 2.

ElFdEm D FRMEIED, (ER7 ¥ E-7RHE’RIC
EFRY SHEEME R R T / MR DERET L BlIAL

BRENDFHRAEEIRILF—HEOBEEIFRARTHD, K
RP7VEZTZFATIMBERADIRATFIEIREN, FICHRRE

Controlled doping of nonmetallic light elements
and defects into carbon materials via
halogenation-dehalogenation processes

The basal plane of carbon materials with sp>-hybridized covalent bonds
is chemically stable. However, when vacancy defects and nonmetal light
elements, such as boron, nitrogen, fluorine, sulfur, and phosphor, are
introduced in the basal plane, their chemical and physical properties
change drastically. In our study, we attempt to control the surficial,
chemical, and physical properties of carbon materials using a
halogenation—dehalogenation process. For example, when fluorinated
carbon materials are defluorinated through heat treatment, light elements
can be doped into the carbon material if a light element source is present
while defects can be introduced into carbon materials if no light element
source exists. In addition, the halogenation—dehalogenation process can
create carbon-carbon bonds, enabling the joining of carbon materials.

Design and creation of functional carbon
material catalysts for polymer electrolyte fuel
cells and low-temperature ammonia fuel cells

Building a low-carbon and sustainable energy society is essential, and
there are high expectations for fuel cells utilizing hydrogen and

Fig. 1 Controlled doping of nonmetallic light
elements and defects into carbon materials via
halogenation—dehalogenation processes.

Fig. 2 Design and creation of functional carbon
material catalysts for polymer electrolyte fuel cells
and low-temperature ammonia fuel cells.

Fig. 3 Creation of functional materials
for energy harvesting.

Lab members (2025).

L‘!’: o
New crews. Takeo Kagawa (left) and Imoni party.
Itsuki Ogawa (right).

HEBEVYRERKEERE UTEREShTWIERED TR
$IEith (PEFC) &, KELEBRORIGICE>TEHEBEITRILF—
ERETIERENDOBMNELRIRILF—T/NARTHO, Rtk
HETHYLINTWEIEND 1 DTH S, PEFC DHEEEIFZETIBT
OBFETKIG (ORR) ILEEEN 3. SHTEMESETHD
Pt F/RIFEBIFLLEA—RYTFvIH ORR it E LTRAWS
nTtwnsd, LML, Pt OERLEMELT/\A ZADE IR MEHVE
I75N9. PEFC OBERAILOXREREEELHO>TWD, AR TIE.
BRRORIR. BR. BR. MEA VVER—FUcatgihRE
FREZHOKRZEF/MHO ORR EDO SR EZ DEEFEEXNZ
ZLDOHRREITO>TND,

R R EM I DRI

REREBRE. £ERENSHMEBOIRILF—ZHRIL. BRIC
ZHUTHAT 2R TH D, MEOTRILF—RIE. K. 8 &
B, BHKRTHD. [IONBSEICHKELCENFIAIZIRERE

|& SDGs ICB T 2 HF A RERBHSDOBRICIEST N TV, A
KT K- TE- 8- \AAVRZFBUBRERIEREM R
DRIFICHEE LTS,

bl

2
- BiE BE F 7 AREREN RS BF

bl

HmRE
- JSPS RIZAREMBIE 23K26748 EEFAK (B) /K%
- JSPS B EMBIE 25K22865 HRERIME (B55F) / AR
- HEMARE XTI T7IT77HASE /K%

Fig. 4 Open Campus 2025.

ammonia. In particular, polymer electrolyte fuel cells (PEFCs), which
are already used as fuel cell vehicles and residential fuel cells, are low-
carbon, high-efficiency energy devices that generate heat and electrical
energy through the reaction of hydrogen and oxygen. They are one of the
most essential batteries for the next-generation society. PEFC
performance is determined by the oxygen reduction reaction (ORR) at
the air electrode. Currently, carbon black supported with Pt nanoparticles
as the catalyst metal is used for ORR catalysis. However, the instability
of Pt prices and the resulting high device costs are unavoidable, posing a
major obstacle to PEFC commercialization. This research focuses on
synthesizing ORR catalysts using carbon nanomaterials with highly
functional surfaces and interfaces doped with light elements, such as

Fig. 5 Snapshot at MMIJ Fall Meeting 2025, Sapporo.
Tomoki Ikeda (left) and Kosei Morita (right).

boron, nitrogen, oxygen, sulfur, and phosphorus elements, and
investigating their catalytic activity mechanism.

Creation of functional materials for
energy harvesting

o
]
°
o
3
=
3
o
E]
=
o
O
m
S
S
=
)
E]
3
o
E]
=
=
(7]
2
=
a
o
®
=
)
=
>
o
<
)
E]
o
o
o
(7]
o
@
o
w
<

Energy harvesting is a technology that captures minute amounts of
energy from a living environment, converts them into electricity, and

utilizes the converted electricity. These minute energy sources are light,
heat, vibration, and electromagnetic waves. Energy harvesting, which
generates electricity unnoticed and utilizes it effectively, is attracting
attention for building a sustainable society related to the SDGs. This
research challenges the creation of functional energy harvesting
materials utilizing light, load, heat, and biomass.

Awards

* Ruka Takahashi, 7th Academic Forum on Environmental Studies, Best
Presentation Award

Grants

*JSPS KAKENHI 23K26748 (Scientific Research (B)/PI)
*JSPS KAKENHI 25K22865 (Challenging Research (Exploratory)/PI)
* Collaboration grant (STELLA CHEMIFA Corporation/PI)

Fig. 6 Best Presentation Award at 7th
Academic Forum on Environmental
Studies. Ruka Takahashi (left) and Prof.
Yoshioka, dean of the GSES (right).
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Toward the development of sustainable energy system Professor
Tatsuya Kawada

EMNEREBYL. BETEREIRILF—NS5DOKREE - —BIERRODBRE, A—IRYZa—rIILKRROBERD, HLLWIRILF—E
BEMOMASREZERL T ERRIMOEIEFEOBEICMOBATWS, Fic. EERBREYFEREER (SOFC) 8LUEGKELY
FEB#EtIL (SOEC) cBBL. ZRADMRIIN—TPEELOHEMRAZELC, HELEBEOH LD DRMEARKZEHT NS,
e INSOEBERBEGA A MK OYIBCZHFEPEMAFEICOWT, BA%Z, BMERE. BRILZDOIISHSHEEBAL,
TeBHREDF R IERED A LICDBN 2 ERMEZEML TS,

Our research group is working on establishing science and technology for the social implementation of new energy conversion technologies, such as
high-efficiency power generation, hydrogen production, and carbon dioxide decomposition with renewable energy, which are key to the realization of
carbon neutrality. Particular attention is paid to solid oxide fuel cells (SOFCs) and solid oxide electrolysis cells (SOECs). Technologies have been
developed to improve their performance and reliability through collaborations with companies as well as research groups inside and outside the
university. The physicochemical and mechanical properties of solid-state ionic materials, which form the basis of these technologies, are elucidated from
the standpoints of thermodynamics, solid-state chemistry, and electrochemistry, with the aim of discovering new functions and improving performance.

BElEA A =0 ADEBERZT Basic research on solid-state ionics

—ZOEFM BN, BRPICEILCEFBRAAVREDREES Some solid materials have defects such as vacancies and interstitial ions
L. CHSHBEYA MU vy TTBET. BEDIAVES T in their crystals, which jump to adjacent sites and exhibit electrical

N c Z N
V7T RBRGHIEETT, OLSBERNOAAVERRR deals with ion transport and interfacial phenomena in solids, is expected
PREBRKZRS 'EEAAZIZ, &, #Rd SOFC/SOEC to play an important role in building a carbon-neutral society by being
SEBYFILAAVEBRE, (LRI E—ESTXRILE— applied to electrochemical devices that interconvert chemical and
CENMETHRT ZESET A RICSEE . =Ry =2—kS electrical energy, such as SOFC/SOEC and all solid-state lithium-ion

X N —
N — e L FVHE L

IMHEORRICERGRAERI CEABHETNTND, electrolysis, such as materials that conduct oxide ions through a vacancy

UIARETIE, B AYDNEILZN UTEE T 2R, K mechanism and materials that exhibit proton conductivity when water
REOBRMRIcEh 7O CEERIMELZE, BREStHLOE vapor dissolves in oxygen vacancies. (Fig.2).
BT INARICAVWSNZMRICERZYUTIMREBRHLTWS, This year, aiming to establish design guidelines for highly durable fuel
SEEL. BNAGREIRZEHEHOELZZBMNE LT, #IRTE electrodes, we monitored the delamination and agglomeration behavior

conductivity, using specific ions as carriers. Solid-state ionics, which

batteries. Our research focuses on materials used in fuel cells and
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Three dimensional cell Two-dimensional comb-shaped model cell

Fig. 1 Schematic of the two-dimensional comb-shaped model cells.

ik K £8)

B L0 &
(BIRKZE HIZ, Assistant Professor
IOARTRAVEAVE) Mina Yamaguchi
Professor
Keiji Yashiro

TILEBEAW NI DRSS OCRELEBDE=Y Y VI ZiTolc
(Fig. 1), Ffc. SOFC/EC DIERIEELICHIT T, BRILFE Y
E—5 v 203%%E (EIS) ICLBRERREBRETL. HEINEENR
BRADYID 3T ZE{Tofc. ES5lc. BHRRIEPEILICEWT. FiE.
BIT. BRICENRNBLUEREHICEZZHEDTMZRELL
(Fig. 2)o 7OMVRERILICHUTRAERBREICLDERLH
NEBRZ oo MAT, EISHEDEE{LZENELT, B
wmYIal—ravIicBIMACERARBTFEORAEICHND
WA, E5IC, MAVEERICKEITZHRERRICH I DHEHO
FEBIOIEL, ZORRBBOBBEELCIRILF—ZHIT /(X
QISR ZRZAROED TS,

BEEE

2025 EEDUAREDAV/N—IF, HIR 1K, JORTRIY
MAVNEIR1 R, IR 12 BTFEE 1 2ORBE4 2. %
HREFE 1A HREFEII L. FHRREE3IEATH S, Y
ARETIE. THPHNRARERNOEIICMZAT. ZROE KA
ZOABEMEE[ COAAEICSML, BRTA XAy ay
PRAETO>TWS, oo ThSOBEEARELLEEIC. BE
DY IILKZE, BEBZEME (KAIST) FE0E T, Student
Symposium ZEERELTWNS, Ihid. WADEEIHALT
®H - RETEHDT. SEERRILRETOREEGRD, HRE
FELENSILT OBRR. RAY—RERETHoT.,

3D scanner

of Ni using comb-shaped model electrodes. Additionally, toward the
low-temperature operation of SOFC/EC, we analyzed electrochemical
impedance spectroscopy (EIS) data to isolate resistance components
requiring improvement. Furthermore, we evaluated the effects of a
water vapor atmosphere on stress and deformation behaviors in proton-
conducting cells. In addition, aiming to enhance EIS measurement
techniques, we engaged in research on potential distribution simulations
and the development of higher harmonic analysis methods. We are also
continuing our research on the effects of light irradiation on interface
phenomena in ionic conductors to elucidate the underlying mechanisms
and explore potential applications in energy conversion.

Education

As of the 2025 academic year, our laboratory consists of 4 staff members
(1 professor, 1 cross-appointment professor, 1 assistant professor, and 1
technical assistant) as well as students: 1 doctoral, 3 master’s, and 3
undergraduates. In addition to regular internal seminars, our laboratory
participates in joint seminars with other solid-state ionics-related
laboratories on campus to facilitate research discussions and academic
exchange. Together with these related laboratories, we hold an annual
Student Symposium with Seoul National University, the Korea
Advanced Institute of Science and Technology (KAIST), and other
institutions in Korea. Students from both sides organize this symposium
cooperatively. This year, the event was hosted at Tohoku University, and
all students from our laboratory participated to give oral and poster

presentations.

i

Height

Fig. 2 Measurement setup and examples of height images and line profiles for the deformation test.
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Deepening of Geo-Environmental Science and Professor

Sustainable Energy Resource Development Noriaki Watanabe

IRILF—ERVRAVFHEZDF. REEIXILF—EROBEERICEIIRLABMEBREE LI, HIKREICKITIYVERRIC
REVHBEIATLOERE, IRXILF—EFROREICELBIRLRBRELIVREVRIEE, AORREAARRFLOBR, HEBEREIC
BIBTEPHTKEDFLRHE, BRELEFRIBLHERURSIRILF—EEICELIRZEN - T¥HNRE. SS5RKEBFELEYEDY
AU FHAICE YT 2MANRBHE - MIRZRET 2,

FRAREOFER. HIRBRFEIXILF—ERIZOEMeEREL T RRESLSUHBREOREICETZIRMP I ITLOME
FHEEREL. BESITMRZEL TEMPHRICERIZIETH S, ZMESPREFEORMAR. 7LARKEZBLT AR
BRRZLEMABLOCHRICHELTWS,

We conducted various studies in sciences and engineering related to energy resources and environments, such as environmental risk assessments and
reduction, and geosciences and geoengineering, in light of energy resource developments and environmental protections for a sustainable future. We
have investigated hydraulic, mechanical, and chemical properties of geomaterial, such as rocks, at a wide range of temperature and pressure conditions
as well as ways to control and utilize them. Our work focuses on the sustainable and profitable production of petroleum and geothermal resources,
atmospheric CO removal, and CO; geological storage and mineralization. Recently, we initiated research on a new method for CO, mineralization, in
which an environmentally friendly chelating agent is applied and recycled to efficiently extract calcium from industrial waste for high-purity calcium
carbonate production in an alkaline aqueous solution. Furthermore, we initiated new research on enhanced CO; geological storage and mineralization
in basalt and peridotite using bio-based biodegradable chelating agents and atmospheric CO, removal via enhanced mineral dissolution with natural
chelating agents.

EMHERATERBUR - BT RILFX—25EHT

HEFKE L CO: DHEEMN B ICABVWBERREIRILF—TH
%, FElC. FRE 2~ 5kmICHBHRDTEREERE (150 ~200°C) &
HRPICELABELTED, RAAEREVTEEEShTWS, LM
U. Z5ULIE#IF. REBICDERBKDEDE (BEXEOEWVWEINE)
NOBWHHEBF AN HELWESNTE ., UAREE. EYHE
ROEDEMEFL —NF GLDA ZAWCEBHUREREZER U,
ZDFER. 150 ~200°C. =K 50 MPa EWSREBFRHEFICHEWNT
b, EBROBEKEDBE~BHBFICKEI B EEZFALR (EF
it Geoenergy Science and Engineering ICIBE]) .

Plant-Based Agent Dramatically Improves Deep
Rock Permeability for Geothermal Energy

We have developed a novel method to enhance the permeability of deep
granitic rocks using GLDA, a biodegradable chelating agent derived from
plants. Mid-temperature granitic formations (150-200 °C, 2—5-km depth)
exist worldwide but are difficult to use for geothermal power because they
contain few natural fluid pathways. We demonstrated that GLDA can
increase rock permeability by several to more than ten times, even under
deep-subsurface conditions of up to 50 MPa. The findings, published in
Geoenergy Science and Engineering, open a new path to unlocking
untapped geothermal resources with low CO, emissions.

New CO. Mineralization Technique Developed Using
Peridotite and Plant-Based Reagents

A SAERZFIRAUHTCE CO2 BERM ZMFE

TYMLEBRTBDASARR. IV ILPHBED 2
DEBAAVEEEICRATED. WREBICEDIRMTICBE
LTE A SAEHERR UL CO: DREIEIEML GRYETE)

Peridotite, a major mantle rock rich in divalent metal ions such as
magnesium (Mg) and iron (Fe), has long been considered a promising
host for CO, mineralization when lifted to near-surface environments.
However, its low permeability has posed a major obstacle to efficient
CO; storage. We have developed a breakthrough solution using GLDA,

(a) 8106 : BEAANTOC0. EWEE (b) 5 2 R : EEAET OO0, MM
B GL DA 00, 0y
- I
MgFefA s | co.ma o

lmm&ﬂ!ﬂ"‘rr - MgéFellii GLOAESHN F
L e n GLDAKHA 4
L‘CI EmLiiR

IFEUEANE

Fig. 1 X-ray CT images of a fractured granitoid
core before and after GLDA solution injection

Fig. 2 Coupling of the ex- and in situ CO, mineralization processes via the enhanced
dissolution of peridotite using biobased biodegradable chelating agents.

i3 E ELE Bigy T3 754743 gy ARt
Assistant Professor Assistant Professor Y55 $UbR
Jiajie Wang Eko Pramudyo Assistant Professor

Group Photo

Luis José Salala Santos

HEARFENTWS, LHL CO: DEFRBZHEI2E5RDBES -2
BUDESHRBELOTND, HHREF, EYHROEDFEE
FL—hEIGLDA ZRAWT, COREZWRIDEEDIC, L
BAAYE ETCOMYEEICOFAYT B HKiMzREL (B

2fi55 Communications Earth & Environment [C185),

LAY R RZFIA L CO:2 ERE - IBREETAER

INAARZRRKBICKE FTDARENA AT ROFBIFELILKRL, £
NICHEWREERIEN TH D N\AAVAROHELEELRE LTV,
RNENAARRIRITIE AV ILP ANV I LBEDHERATRNER
N3—A7T BREPARICEREZRIIESZEOIRHET IO
RENDHENGBHANEE THolce TORR, /A ATIHE
BOREN - RENGEUENELRDNIEREL>T WV e
MREIF. EYVHKROEDEMEFL — N GLDA & CO: 2 EH
L. RENXAATYRRORFEEFER. EREN. CO:EEZR
RICERITBHLWIOERZHEFK L (ERZMTES Resources,
Conservation & Recycling ICI8&) .

AV V- ERTIHED "BRRFRER

AVIU—NUROEETETE. XEOBFEENOELES
KU COHFHEWSIRIBREEEZIZA T WS, CO bl BEE
MPOEBERNZRBIEEUVTCEE(TZIET. INSDRERE
FARICRRTEDZFERFELEVTCGEEINTWS, LML, fEXR
Bifi CEEFOXEFERAPRKORELWSIZRENGD, BRI
H- REEOME CEAICHT e RERBEEE A>TV, Y
AREF. VIV - RORERGICHERRRERNR
F*L—h# GLDA ZEA UM CO it 7O XD BRI REH %=
BREITBEEHIC, ZORBEEAEBERWRZFMLUE L. ZDiE
RARMICED AV - NEROBISERICKETERTYIT—
FOHIRE COBIEZRBFICERTE, KRBt ESORIER
B KBICER TE 2 I ENBESHR- o (ERRZEMTES Scientific
Reports ICBE#) .
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Fig. 3 Sustainable biomass power system integrating
a resource-circulating ash treatment process.

a biodegradable chelating agent derived from plants. The method
enhances rock permeability and simultaneously enables the extraction
of Mg and Fe ions for aboveground CO, mineralization processes. The
study was published in the international journal Communications Earth
& Environment.

New CO: Fixation and Fertilizer Production Process
Developed Using Biomass Ash

The use of woody biomass for power generation continues to grow
worldwide, leading to a rapid increase in biomass ash, a combustion by-
product. Although this ash contains valuable elements, such as potassium
and calcium, it also contains hazardous heavy metals, making safe and
efficient utilization difficult. This challenge has undermined both the
economic and environmental advantages of biomass power generation.
We have developed a novel process that simultaneously reduces
environmental risks, recovers useful resources, and captures CO, by
using GLDA—a biodegradable, plant-derived chelating agent—together
with CO,. The method enables the extraction of valuable nutrients while
immobilizing heavy metals and converting CO; into stable carbonates.
The findings were published in the international journal Resources,
Conservation & Recycling.

A “Decarbonization Revolution” for Concrete
Product Manufacturing

Concrete product manufacturing faces two major environmental
challenges: the generation of large amounts of solid waste and significant
CO; emissions. CO, mineralization—fixing metal components in waste
materials as carbonates—has emerged as a promising solution to address
both issues simultaneously. However, conventional technologies require
large quantities of chemical reagents and generate wastewater, creating
serious environmental and economic barriers to practical
implementation. We have assessed the feasibility of applying a
recyclable, environmentally friendly chelating agent (GLDA)-based
CO, mineralization process directly within concrete product factories.
We also evaluated the associated reductions in environmental impact.
Our study shows that the proposed technology can simultaneously
reduce sludge-cake waste generated during concrete production and
capture CO,, resulting in a substantial decrease in overall environmental
impacts, including global warming potential. The findings were
published in the international journal Scientific Reports.
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Fig. 4 CaCO; generated from concrete sludge cake via recycled
use of a chelating agent solution.
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I%f%?tﬂ%ﬁ%#ﬁﬁ Designing of Nano-Ecomaterials

REEOHAE-TXILXF—OD
IR %A S J / EEeRM IR eyl

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

F/HRHIBERTREEEZRRIBMRELTHFENTVED, EOBKRTRIERRIBEWISEMB T Beohicid,. BRETBHEE
ERAMICHKIRTEIMHEMN - HRR - HRICHEIZVELNH D, CORBERNS. FMRETIE. EMRRTOMHOREZHERDY
XGBERMTEORBIMZBUO THBICHEL, ZORBEBZESLCZNFEVPEENNEZAALTRBEIZET SHXREOHE
RIRED /MR ERREITBFEERFAL NS, K. BRREZRIRT BHDREFEEDORFKZTOTVS, MRIF(A)BARATRILF—
ZTHME (CEYKREEBAF/ MR BRBETBRESF /T KK, 2L). (B) #aekr/ - TIMN (ESEF/NF SHEEN
BETAEEF/#MH (CuF/HF, CuFr/ 74V RE), BhFaeaFREERAKELF/MEMEL 2E), (C) #RMULFATILEDH
HZFIREE T TcH DIRARIERZM. FICHETES,

Hideyuki Takahashi Laboratory’s research has focused on developing and using well-defined nanomaterials in our daily lives. In particular, we have
developed methods for synthesizing and utilizing useful nanomaterials with specific morphology. Our research objectives can be classified into (a)
natural energy conversion materials, such as alloy nanoparticles for compound solar cells, thermoelectric alloy nanoparticles, and photocatalysts with
specific morphology; (b) functional nano-eco materials, such as uniform and well-crystallized alloy nanomaterials, well-defined electric integration
nanomaterials (Cu nanoparticle, Cu nanowire, etc.), and precise control of nanocatalysts for fuel cells; and (c) development of novel methods for
extracting rare metals with precise control under complex conditions.

RREE Research

EREBEDESETRBWVWEEDH/MHzRAILTd L% To achieve industrial applications of transition metal/alloy
REIC. BABEE/E2/HiFe. BEBENDBWFET nanoparticles instead of precious metal nanoparticles, various
BRYBMERAEZTOTNS, FHic. MROKEDIFELY. &
Bz RIRTZHEORRNEE. REML. ZEFRTBHICE.
HETHEEENBVWER /AEF/NFTHEIEDNDBETH S,
BIC, TENDAZIBICE EMBILENE D DORARBEM D
ERIFRAXTERIDUETH D, CORBETOFREZINT
HmreUliceB/ 6/ hifeE. E—H—ZF0fBELEBEOHZH
WEER~70CEEDKERP T EHIBEND “ BADEEM
EEZRBDFEZARL WD,

ZORIF, FEREGZKBRPICEVNT, EBOREZTEL
TBHIE, BEEANTIRGERICIIBETNESES/HDRT
VIvIEBE—ERUHELRTEZIENDETH D (BRI DM
L&D, BRIEBLUHLZESE2586H2), T TRADMEE
TREIEFEZRVTKERPOEBHEADERFZHEHL., Z0D
LTTETMESERFEERRE U,

procedures for synthesizing these materials have been developed under
low environmental loading conditions. In particular, a method of
synthesizing uniform and well-crystallized metal/alloy nanoparticles
should be developed to utilize the uniform properties, selective and
high-performance, suitable phase, and long lifetime. Moreover,
materials synthesized for commercial applications should have specific
properties, such as high oxidative resistivity and low addition of
surfactants. We have developed a method of synthesizing metal/alloy
nanoparticles with these properties using simple equipment and low
energy conditions (RT —70°C) in the aqueous phase.

To synthesize uniform and well-crystallized metal/alloy nanoparticles,
the condition of metals in the aqueous phase should be restricted to the
homogeneous phase, and the reduction potential of both metal
complexes should be equal. Sometimes, oxide materials and sulfide
materials are also synthesized. Therefore, we introduced our idea for
a particle synthesis system based on the predicted concentration of
metal complexes in an aqueous solution as a function of pH.
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Fig. I Schematic drawing of researches in H. Takahashi Lab (concept).
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Bh# #1L =75)

Assistant Professor
Koji Yokoyama

HEHIR LR

Associate Professor
Shun Yokoyama

BIZIE ALEYREE B &85 Cu-ln &£+ / KF Cu-
In-S F/%F. FEROTZAAA M/ HFEKRERRTERL.
BWMIBIETRGEMREZTERSEERMZzRA LU, . BB
MEAEWEILEL BV Cu F/HFP Cut/ 717, BEHEE
MM EAOBRGIREEZT > CuRIF. VAILAPERREA
FArEZESRTEWNT BcHD Fe F/RF. EOEREERALLZE
HHATWE, BElo, IRILF—#EELT AETBRMEPREE
RN BREOERTEBEZRRIDANT T4 771 R
RN ZRFELTWS (Fig. 1),

FEHEBOERRVEASERR. TOMDES

=18 (R) MREFE TR ZEFEOMRARKENLPEH. I
STy avEARNTZIO-NILERETEZILICHE
REEVWTED, PEFEOERRB TORKPELREZEDR
SEEHNICIT>TWVWS,

2025 £E(F. 6 AREDOER - EMERRELXIBESZTARICT
ERRISAMC)EEFHEHDD EAMC2) ERELTAMC2).
NU+HEIA (MCLER-ZMESRILZHRRY—ERETEH).
NEKRLEL, 9 BICREIN 2025 FEER - MBRZHS
BRANEAEICEAEILTA (MC2, BIR - EMZLBETE).
Maryyam saddiqua &A (MC2) A’&NL. 9 BICREIni=E
76 B0 RELURELENREICERRI A (MC2, 301
RELURELEFTRRIRAY—E) . EEADDSA (MC2). #
It+EZA (MC1) &MU rc, 10 AICHfESnicE 7 BIRER
FHWMRICAILTIEZA (MC1, BFE). Maryyam saddiqua
TA (MC2) h'8mMUiz, Flic. 11 BicHESNIERRZEMES
HIXBRERAREFORICRENMLTERESTA (MC1). HFHE
Sh B4 BEFORRRY—EIRE) HEMlic, 12 BITKRE/N
74 TRfES iz Pacifichem 2025 (Tl ZRRIEA (MC2)
EEBEH DD S A (MC2, Student Research Competition
Finalist, FHBIZ&1iTEE ERMRERTERRE KR, 2
Ei1LEA (MC2). Maryyam saddiqua A (MC2) "&iMUT,

For the solar cell application, we developed methods of synthesizing Cu-
In alloy nanoparticles, Cu-In-S nanoparticles, and various perovskite,
and we applied these synthesized materials to the formation of printable
solar cells. Moreover, we tried to synthesize Cu nanoparticles and/or Cu
nanowire with high conductivity and oxidative resistivity, Cu materials
with specific morphology, and Fe nanoparticles for quick recovery of the
virus and/or heavy metal ion. Thermoelectric material, fuel-cell
material, and stratified photo catalysts with specific morphology were
also developed to apply these synthesized materials to environmentally
friendly energy material.

Student activity (conferences, prizes, etc.)

Students from our laboratory attend up to 17 international and domestic
conferences in a typical year. To develop members’ abilities, we
recommend joining international conferences and studying abroad (DC
course students).

In 2025, Mr. Mukuto Asami (MC2), Ms. Minori Kondo (MC2), Ms. Mirei
Toyota (MC2), Ms. Towa Murayama (MCI, Best Poster Presentation
Award [Silver Award]) joined MMIJ Tohoku branch meetings (June,
Sendai).

Ms. Mirei Toyota (MC2, Silver Award) and Ms. Maryyam Saddiqua (MC2)
joined the 2025 MMIJ meetings (September, Sapporo).

Mr. Mukuto Asami (MC2, Best Poster Award) and Ms. Minori Kondo
(MC2), Ms. Towa Murayama (MC1) joined the 76th Colloid and Interface
science conference (September, Chiba).

Ms. Towa Murayama (MC1, Best Presentation Award), Ms. Maryyam
Saddiqua (MC2) joined the 7th Meeting of Environmental Studies
(October, Sendai).

Ms. Towa Murayama (MCl) and Mr. Kousuke Tanaka (B4, Best
Presentation Award) joined the MMIJ Tohoku Branch Young Scientist
meetings (December, Akita).

Mr. Mukuto Asami (MC2), Ms. Minori Kondo (MC2, Student Research
Competition Finalist), Ms. Mirei Toyota (MC2), Ms. Maryyam Saddiqua
(MC2) joined the 2025 International Chemical Congress of Pacific Basin
Societies (Pacifichem 2025) (December, Honolulu, USA).

We will join the Electrochemical Society Conference (ECS), Materials
Society Meetings (MRS), MMI1J’s spring and fall meetings, and Tohoku
branch’s spring MMIJ meeting as well as the Japan Society of Applied
Physics (JSAP) and others. Moreover, we will participate in various social
activities, such as events addressing natural energy and public lectures.

[ i - b
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Fig. 2 Schematic drawing of researches in H. Takahashi Lab (target).
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Technology and governing of mineral resources and
energy strategies for decarbonized society

Visiting Professor

Noriyoshi Tsuchiya

WIRBBLICLIDREESEIRILF—BEADHIGIEINETULICRH LB TWS, ARRER, HEPKBEIRILF— FFHR
MR, WEREMBAHNZIL, BREF21UT . ZBRIERZODFHRGE, BARENELCHIBENFEZMESE T R
BHEORBICHEF, BENHOERNBIRXILF—ERFZOMREZEHNTND, AARERF. TERRFBNFEEICEL. EHAREO/O
ATIRAVIAY MET, REMBEYVAVIVBEDORZIFETICED, 2025 FEBRF>TEEZARILET S,

As tackling the ever-increasing climate change and energy crises becomes a critical and urgent call, our group strives to conduct various studies
combining natural and social sciences on geothermal and hydrogen energy, seismic events and fracturing mechanisms, resource security, and carbon
emission reduction. We expect these meaningful studies and essential developments to serve a carbon-neutral society for long-term sustainability. This
laboratory will be inactive in FY2025 due to Prof. Tsuchiya’s move to Hachinohe National College of Technology, the termination of the cross-

appointment of Associate Prof. Kubota, and the expiration of the contracts of Assistant Profs. Sueyoshi and Manzshir.

WHITRILF—EHE

AT RILF—FHRNICEELRBEAREIRILT—ERTH
D, BRFEEGHAERZREL WS, LHML. BREORST
BEDHSNAMBICKD, MAREBFROMBOMBBMT RILF—
NOEDEHNMEHFLTWS, 22T HENRXYRT—JDF
T, ADEDLSICTET 2 ZETIVEL., BRI RILX—EZ
DRFEOHSHZRMEEDTLTWS (SLO, Social License to
Operate),

e, EREOMBERICMAT, BEAMBIITLAZHIR
& T 5 BHR R # Br BB B (SGR : Supercritical Geothermal
Reservoir) ANOF7 7O—FERREMELTEZLLDOELNFES
nNTW?, SGROXATZFOVEULTIRREEEHE VAT LEMR
L. NN -BKIZTLDRGECERSHCT D ICEKA
BMEEZMEL NS, COMRIF. HEESREEDOBERICEDLDH
LWHIRZS5 X<,

ISICHFITERLROHFULVWERELT, EHREEAEBERRD
Rith 5, HLETHRZHEL. BEBRROPMNERLTETRD
MBROMAZEEST D2VATLAORFEEZED TS,
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Fig. 1 Key dimension influencing local acceptance of RE initiatives

Geothermal Energy and Society

Geothermal energy is an accessible and renewable resource globally.
Our research team studies not only conventional geothermal systems but
also future and potential systems. However, given abundant geothermal
resources, the development of geothermal power plants and local
geothermal energy initiatives in Japan still stagnates due to social
issues, such as opposition from relevant stakeholders. To solve these
problems, we analyze social acceptance (SLO, social license to operate).
In addition to conventional geothermal resources, accessing supercritical
geothermal reservoirs (SGRs) is currently an expanding and supercritical
geothermal development for power generation. We study granite
porphyry systems as the natural analogues for SGR and investigate
brecciation textures to reveal the fluid evolution of the magmatic-
hydrothermal system, which helps explore more potential energy. These
studies provide novel insights into the earthquake—fluid relationship.

Additionally we are conducting research on the interaction between
mafic rocks and acidic hot springs for development of natural resources
of rare earth elements.

Research Topics in 2025

* Deep structure of Zao volcano and its development history (Tsuchiya)

* Interaction between mafic rocks and acidic hot spring for new REE
resources (Tsuchiya and Manzshir)

* Analysis of social acceptance of geothermal energy (Kubota)

Fig. 2 Field survey in the Sengan geothermal area (Kowase river, Arkita Pref.)

A

HERR VS G S IVN
EH VOAH Assistant Professor

Associate Professor Kazumasa Sueyoshi
Hiromi Kubota

INPILRILR RV X)L

2025 FHET—V

CBENUOERHBEEBEMUREER (LE)

EREEALBRERR-FHLVWALETRER (L2 - Manzshir)

AT RILF—FAOHRIRIERNT GEH)

- BOKRIBECTORBHEECIN B STEADMEHLEMEIND
EE}ANOFE (LB - KEH)

- HERIETICRITS CO2 [ LB EAMTINDINHEHR (RH)

HEEIRRE & KL ORERE

MR EFAUCHEERREE LT, (IS O#E SR
(E)NNFRNRER) OMBEREZTV (K 2), AR AEEZ
DERZAVWTOAYN—YaVBEITICED, BRAUBOHEEZR
Hlce TORER. KILTAYRETOHE5T, AIFICHRRERNF
EUTWBHEBENENERTES, £ieo MTEZRAWTEEALOD
FREEEDRPZTO TV, FENGHERELT REOKED
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* Slip characteristics and vulnerability of fault damaged by fluid phase
change under hydrothermal conditions (Tsuchiya and Sueyoshi)

* Suppression effect of CO; on shear slip under geothermal conditions
(Sueyoshi)

Geothermal Resources and Deep Structure
of Volcano

As a geothermal resource exploration, we conducted a geological survey
using thermoluminescence in the Akita Prefecture side of the northern
part of the Sengan area (Fig. 2). The results indicate that heat sources
may have developed not only directly under the volcanic front but also to
the side of the volcano. Additionally, the MT method was employed to
elucidate the deep structure of the Zao volcano. Preliminary results
indicate the presence of a relatively low-resistivity zone in the southern
part of “Okama.” We are also investigating the analogy between
porphyry copper deposits and supercritical geothermal resources in
Mongolia and other countries and are analyzing rock—fluid interactions
in a supercritical fluid environment (Tsuchiya, Manzshir).

Extraction Geothermal Energy by Injection of CO:2

We investigated the differences in slip behavior between water and CO»
injection on saw-cut joint surfaces in andesite, arranged to induce shear
displacement. The results showed that the shear displacement rate was
slower (1/2 to 1/5) for CO, injection than for water injection (Fig. 3).
Those results were believed to have occurred because CO, has an
extremely low viscosity compared to water. These experimental results
suggest that using CO, as a carrier in geothermal extraction could
prevent induced seismicity associated with injection (Sueyoshi).

International and Social Contributions

* Support Project on Decarbonization Leading Area of Sendai, Ministry
of the Environment Project (Kubota)

* Member of the Miyagi Prefecture Natural Environment Council and
other committees (Tsuchiya) and others.

Field Survey and On Site Experiment

* Sengan Geothermal Field

* Zao volcano

* Kamaishi Mine

* Mongolia (South Gobi & Erdenet Mine)

(b) CO: injection

4

COyieiration  Slower shear-slip
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Fig. 3 Schematics of slip characteristics of fracture in volcanic rock during water
(a) and COz (b) injections
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Toward rapid urban decarbonization

HERUR /N RER
Associate Professor
Takuro Kobashi

S[URZBOFRZAMEICHEN, BHOKRKRCISEREOREELR>TWS, IPCC £ 6 RIHHEFHRESE (AR6) B RILSIC. SHRI0FRT
RIWF—VRTLEBICESTRENBEETHD., RITAKOHBS5T, FHERHAPABRTSHZEDLEENLEENRDSNTNS,
FMARERF. BREKBLEE (PV) EBEXBEE (EV) Z#59 5 "SolarEV City #8,) ZHhe LT, & - sl NIV TORRKRSRIE
HIRICBETHMRZHELTWNS, 2025 FiF. AREROREELITLUT. MABREZHS - BUR - BB/ CERT 2O DIAR

WRERZERBUICETH S,

In response to the accelerating impacts of climate change, urban decarbonization has become an urgent global challenge. As highlighted in the IPCC

Sixth Assessment Report (AR6), the coming decade is decisive for transforming energy systems, requiring not only technological innovation but also

institutional reform and changes in human behavior. Our laboratory conducts research on urban and regional decarbonization strategies, with a

particular focus on the SolarEV City concept, which integrates rooftop photovoltaic (PV) systems with electric vehicles (EVs). In 2025, alongside

advancing research outcomes, we initiated activities aimed at forming a research hub to connect scientific knowledge with policy, society, and

international dialogue.

SolarEV City 181 ICE T 2 REED

SolarEV City ##8(3. #HOEREICHRBUILABAEREL.
EVEZDHBESEHELTCERTZ LT BHIXILF—FBED
KEBDZBERRIRILF—CHITEZBEIRENITRILF—
VRTLTH D, AERIF. CO2 BEHEIRE TRILF—BigER L
EZRBICERL. KEBOLIYUIVAALICHEESTIRICEH
NH2. 2025 FIclF, RBHERNRE UTcFEMAE Ay & 2 9T,
BA2E 1,741 BAkERRE LI SENFFMEEL T PV EEV
DHEEEANBSTIRILF—EHRE, CO: HIEMRE. BFMKE
ZEEMNICFTM U, Shic kD, HUREHEICIS Ui iR REEE D
RBEEIRARTHDZEEZASMC LTz, £, FIERE S8
R, HRZTRUEZEHLMIZITL. KifEtRzRia Uitk
RILARELTOREHZRIES T,

A& BARRIRRENS (ICP) D5 EIF &IEEIRR

2025 Fid. AAREHFDERD, HRMRARFTRILER
FlcAN TAEBAHAMRRIM SR (Institute for Climate and
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Fig. 1 ERER

Research on the SolarEV City Concept

The SolarEV City concept is an integrated urban energy system that
combines rooftop PV generation with EVs used as distributed energy
storage. This approach enables a large share of urban electricity demand
to be met by renewable energy while simultaneously reducing CO,
emissions, enhancing energy self-sufficiency, and improving resilience
during emergencies. In 2025, we conducted quantitative assessments of
the energy self-sufficiency, CO, reduction potential, and economic
performance of PV-EV integration. These analyses included detailed
mesh-based studies for Kyoto City and a comprehensive evaluation
covering all 1,741 municipalities in Japan. The results demonstrated that
optimal decarbonization strategies must be tailored to local urban and
regional characteristics. Furthermore, by incorporating institutional
frameworks, landscape regulations, and social acceptance into the
analysis, the research framework evolved toward an integrated approach
linking technology and society.

Launch of the Human-Nature Cocreation
Research Hub (ICP)

In 2025, our laboratory initiated activities toward establishing the
Institute for Climate and People (ICP) as a human—nature cocreation
research hub, with a long-term vision of institutional development. At
this stage, the ICP is not a formal research institute but rather a research
platform designed to integrate research, education, and societal
engagementacross disciplinesrelated to climate change, decarbonization,
and renewable energy. During 2025, the ICP functioned as a platform for
interdisciplinary exchange through regular research meetings organized
under the theme of renewable energy and decarbonization. These
meetings brought together researchers, industry stakeholders, and
policy-related participants in hybrid (on-site and online) formats. Such
activities represent an initial step toward developing the ICP into an
internationally connected research hub.
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Communication and Dialogue Platform:
ICP Newsletter

As part of ICP activities, we launched the ICP Newsletter (ICP Letter) in
2025. Issued approximately once per month, the newsletter covers topics
related to renewable energy, decarbonization policies, and regional
implementation practices. It serves as a communication channel for
researchers, policymakers, industry professionals, and the broader
public, contributing to the formation of a sustained dialogue between
research and society.

Research Group Development and
Human Resource Training

In 2025, new doctoral and master’s students joined the laboratory,
strengthening its research capacity. The increasing diversity of academic
backgrounds and nationalities has enhanced interdisciplinary discussion
on urban decarbonization, energy systems, and institutional design.
Research supervision emphasizes not only quantitative analytical skills but
also the ability to connect research outcomes with societal implementation.

Summary and Future Outlook

The year 2025 marked a turning point in which advances in research on
the SolarEV City concept were accompanied by the launch of activities
for the Human-Nature Cocreation Research Hub (ICP). Moving
forward, we aim to further deepen research outcomes while expanding
international collaboration, policy dialogue, and societal implementation
through ICP, contributing to the realization of a sustainable society in
which humans and nature coevolve.
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Research for a true sustainable circulation of resources

from a life cycle perspective

B® WNE K
Professor
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In this research field, we conduct a wide range of analyses on nutrients and resources that form the basis of society, such as material flow analysis, the

assessment of environmental impacts related to resource use, social evaluation of technologies for alleviating environmental burdens and utilizing untapped

natural resources, and the system development of sustainable resource management. To build a sustainable society in times of multiple crisis, such as the

global climate change, overconsumption of natural resources, environmental degradation with rising inequalities, and deepening contradictions between

economics and societies, it is vital to fully understand the supply and demand structure of food, water, resources, and energy associated with economic

activities, the quantity and quality of waste and byproducts, and the overall picture of related technologies and socioeconomic events. We passionately

conduct research aimed at building a true sustainable circulation system of resources on different scales from the perspective of life cycle.

)Y EERDBEYLZERICAITT

Y EBRBEDRBRBREBEEEILSVWIENORHELT
DREZENREVD, BEIEVFEG - EFHME. FH. EERR
ELBRIESBTTEERERELTOEDN TV, FHICUVEF
ZLOEXTEBYELULTNEDFSh TR, ZOHRGEREE
BREEVCIEHEICRABEEERFZIBNLH D, —H. K
B RBRICHRE UL VEERIBKEFTEPEREL. BlELSE
DEDREFZEZS|ERCIFERANETELH D, KERERLDEHER
TREMKRBICOIKLEBFTOSEITREB, SOREBIEH
HZERCH, AFEBEETREREBLCICLIIEEEEDOEELYK
EVMONEERLEREEE B O TNDS, BE - KEE - TEOFR
FIREREED . B - SRR BIBORERHEOBA L ET R
EEFEORAAENEETH D, KAIZEERDOHEKILERVFEDE
MCHUBICEDLZERT7 O, WYV IAREICERY
B EIDORIEBELFHEICEDHATWS, CNSDRRZHE
DIFERZFTHM N The 24th Pacific Science Congress &
77V ADH—FTHIREEL R >7 The 8th Global Sustainable
Phosphorus Summit (SPS8) THRE Uiz, £z, MHABRKBHR
DEMD S/N\BBHRIE. bHRNIERER. FKQEHZICMZ., &<
A—FOIIA7EEERRFTK-T. BT, BEWT, GVWzBEUTH

Toward Appropriate Management of
Phosphorus and Nitrogen

Phosphorus (P) and nitrogen (N) are essential nutrients critical for
fertilizers and diverse industries, including automotive, semiconductor,
chemical, and pharmaceutical sectors. Recognizing P as a strategic
material, many nations acknowledge that supply disruptions could
severely impact food security and industrial output. However, excessive
P and N entering aquatic environments contribute to detrimental
environmental consequences, such as water pollution, eutrophication,
and acidification. Although enhanced environmental regulations and
advanced wastewater treatment technologies mitigate nutrient discharge
from terrestrial areas, coastal aquaculture faces challenges, including
seaweed discoloration and diminished seafood yields, potentially linked
to oligotrophication. Sustainable production across agriculture,
fisheries, and industry necessitates a deep understanding of nutrient
dynamics in terrestrial and coastal marine environments, coupled with
the development of effective management strategies. Currently, our
focus is on quantifying N flows associated with wastewater treatment in
Japan and municipal waste treatment in China as well as environmental
disturbances surrounding global phosphate rock mines. The findings
from these investigations have been presented at international
conferences and shared during field visits in Japan and Ghana. Such
activities fostered productive discussions regarding the efficient
utilization and proper management of nutrients regionally or worldwide.

BN R EORS

Assistant Professor

Zhengyang Zhang

BEORNERLZIENTE o TNSDEENE. UV EERE
WMNCHERN BB UETICERIZHAEDHDERDERI N,
BRIMERRICOBADEELRENMD EB5Te (Figs. 1-2),

SELTEEDIC M S RIBIRELE T EDBE

HEILEBBARRICESNN ORENGEEZSZI TV, 1R
HIPHEMEIRIC L ZEL W E P ERRRIREICINZ., BRI
HEAPCESBORBICKDKE - HEFR. KELCRETDIIED
BEBEARLICLBDKEIRY, HILEDFRAMICTHE TR KLER
EDFBHIBATNWD, INSOFEG. ERFEEE S, S0
ICE&>TEETHD. A—HATH > THEHEFEMPOBEEEEDE
ElcED, EEEROBFASREAHNRBIAESKEHIZ, IN5D
EZE2ZARL. ZRIRISUCBYRREEEZEZRRETH 5.
BLADTIL T, VE—MEY YV EHEEERER. EiRFEE
#hic, SMLBRIEESICERI 2 REREORZRZ(L ML, &
IHEIRDRNL —RA T ZBESHNCT B DEFFRFEZRFELT
W3, INSOFEZFYDIEIEYL YRR T Oy T ILEHEIC
HEIG U R X & Resources & & Environmental Research
Letters FEICBE I NI, Ffc. BEMEREOHE RN SFEDEH
EERMOBRRFCICHELINZEEBEROEESRIEGRZH
L UTe 3R R & Nature Communications FElicbiBE S iz,
BlclE, EMERFREIBABREVIIE. F4ITUT. H—FD
SELBIRICHE FDT7r—ILNAE - RAMAZEL T LESHRGE
IEEBN BT RIEZEDRHERELTWS (Figs. 3-4),

BNBINBHEREE

EREENBEMRERFSEEDBANICER L. BEERAMEEA
D17 ROFBXBHEZIZUH. LEEPIYHAR—IGETRI N
ERAADZLTHEHHORRETV. BERRAI—HKREGREE
BOEZRE U, £fe. BE - HFH5 - BN - AV RRV7 - PE
NoDMRESEDT—I Y av7RHEREDEBREE SR
(Fig. B)o RKIRFEA—ANZUTZINEUAY DEEFY AN M
VIP EUTHRFSNc LR RRICRBGERE o1,

The exchange of knowledge and perspectives has served as a valuable
foundation for future research endeavors (Figs. 1-2).

Developing Environmental Disturbance
Assessment Methodologies for Mining Activities

Mining activities have complex and long-term impacts on the
environment, including significant land use change and ecosystem
destruction, water and soil contamination from acid mine drainage and
heavy metal leakage, disaster risks due to mismanagement of massive
amounts of tailings, and semipermanent mine water treatment that
continues even after mine closure. These impacts vary across countries
and individual mines. Even for the same ore, the environmental burden
metals carry changes significantly depending on refining technologies
and the extent of proper management. Identifying these differences and
implementing appropriate environmental management strategies
accordingly is important. Our group is developing innovative methods
to evaluate the spatiotemporal changes in environmental disturbances
caused by mining and to clarify the trade-offs of technology choices,
primarily using remote sensing, satellite imagery analysis, and machine
learning. Research papers applying these methods to copper mining in
Chile and nickel mining in Indonesia have been published in the journals
Resources and Environmental Research Letters. Our research
visualizing the total material requirement for China’s automotive
decarbonization was also published in Nature Communications.
Through field surveys in various mines in Mongolia, Nigeria, and
Ghana, we are distinguishing the characteristics of environmental
impacts caused by various mining activities (Figs. 3-4).

Vibrant Research Activities

Our internationally diverse research group has been engaged this year,
making 17 publications; delivering dozens of presentations at domestic
and international conferences held in Hiroshima, Singapore, etc.; and
receiving awards, including the Outstanding Poster Presentation Award.
We also strengthened international collaborations through workshops
with scholars from the UK, Canada, Australia, Indonesia, and China
(Fig. 5). Being invited as VIPs to the critical minerals event at the
Australia Pavilion of the Osaka Expo was a truly exceptional experience.

Fig. 1 Engaged presence at the 8th Global
Sustainable Phosphorus Summit in Ghana

Fig. 2 Thoughtful exchanges on nitrogen flows
at the 24th Pacific Science Congress in China

Fig. 3 Assessing heavy metal pollution at an artisanal
small-scale gold mine in Ghana

Fig. 4 Investigating the environmental impacts
of copper mining in Mongolia

Fig. 5 Inspiring talks with professors from
the University of Oxford and Indonesia

Fig. 6 Wrapping up the year with a party full
of unboxing surprises
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Identifying environmental hotspots from global supply chains
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Our consumption generates a range of environmental impacts in the production of products and services. For example, some imported soybeans are

produced by clearing forests in Brazil, putting the plants and animals that live there at risk of extinction. The environmental emissions in the supply chain

are called the environmental footprint, analogous to the footprint of human activity trampling on the global environment. Carbon dioxide is called the

carbon footprint, water the water footprint, and so on. We are trying to identify these different environmental footprints through large-scale computer

calculations.

WRREOY TS5 4 F 1 — LIRESR

EDHBMNEDLSICREBERCWTESNZ DN E. RED
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ARALTVNS, BERENDET UV I RENSHBADEEIRES
WBZAT7HATI - PEAAY K (LCA) EMENZHEEH S,
ROSBBEHBIIZIRICED, JUREE., ARER. EWSHRIME.
HMEE. ER. K BRBRLBEKETIMEZINETICIT
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F RREFEEETNORRECEEDHEN T TS F—>
ZBU ISR ITRIRTERZRSH I Ul
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ESTEBVNEWSZED AN T LTH, BRIV RRITHS
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Fig. 1 US biodiversity footprints

Global supply chains and the environment

We use economic statistics, in particular (multi-regional) input—output
tables, which describe the purchase and sales relationships between
producers and consumers, to understand supply chains. We have
developed a global input—output database called the Eora Multiregional
Input—Output Table. Our research interests cover a wide range of
environmental issues such as climate change, air pollution, biodiversity,
deforestation, resources, water and nitrogen pollution. Research is
sometimes carried out in collaboration with researchers from various
disciplines. For example, we have worked with researchers in atmospheric
chemical transport modelling to determine the number of premature
deaths caused by consumption in each country through the supply chain.

GIS and supply chain analysis

Environmental footprint analysis is often done at a country level, but a
specific location is more important than the country level is. For
example, if we find that timber exports from Indonesia to Japan are bad
for biodiversity, Japan cannot simply stop all timber imports from
Indonesia. Therefore, we have done research to combine geographic
information and supply chains to map where biodiversity hotspots are

threatened in Indonesia.

Fig. 2 Deforestation footprint of nations
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Fig. 3 City-level carbon footprints in Japan

Geographical information is not limited to endangered species; a wide
range of information is now available. For example, we have extended
this framework to include CO, emissions, air pollutants, and
deforestation.

Environmental footprint analysis of
households and cities

Household consumption accounts for a large proportion of the
environmental footprint of countries, which means changes in lifestyles
and consumption activities have the potential to reduce environmental
impacts significantly. In addition, several global environmental issues
have stalled negotiations between countries to reduce their environmental
emissions drastically, highlighting the importance of voluntary action
by cities and businesses.

We are therefore conducting research to identify which households and
lifestyles produce large environmental footprints by integrating micro-
consumption data at household level and a supply chain database. We are
also trying to answer the question of whether it is the lifestyles and
consumption activities of a small number of households that are the
problem, or those of many households.

Cities are the center of consumption activities and are heavily dependent
on production activities outside cities. We can imagine, for example, that
most electricity and food is produced outside urban areas and consumed
by city residents through complex supply chains. However, we do not
fully understand how much and how to reduce the environmental
footprint of cities. Therefore, we are trying to clarify the environmental
footprint of cities based on the micro-consumption data of each city
resident and the environmental impacts associated with the supply
chain.
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Fig. 4 Carbon footprint of 13,000 cities
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BHEE RIEERERFHEE (DOWAR—ILT 1 VT R)

Endowed Division / Control of Environmental Materials (DOWA Holdings Co., Ltd.)

282

HEEEBA ZRWER BRIERE R EERT HREBEEIAN  BERNASTR BR RER LR ERET

4= ~ > N A OO ~ — = Professor Professor Professor Professor Professor S5 v 5T Professor Professor
%; \J[,E"J 7& é;ﬁﬁiﬂ ‘/ Z 7 A 0)% % E j:E lJ z Toshiaki Kazuyo Tomoki Hideyuki Tomohito Professor Minoru Tobita ~ Yuko Saito

Yoshioka Matsubae Nakaya Takahashi Kameda Balachandran

BIEIE - &[54 EF  Environmental Policy and Impact Assessment WG
BiE 7O AESE Environmental Process Science "* _ ?
EIE R RESZ S5 Environmental Policy Implementation Studies ‘ & u

34

Constructing sustainable resource recycling systems

DOWA FBEIFRERZAIREE DOWA M—ILT 17 AEASH O BIENHRAARZNDOS & 2004 FICHHHK LI, 2023 F£E
&b, BRERBEEFBEELLTC BERE - ZEFMENT. BETOCIENE. BERFEREZSIFO ISMENTERICTZIET
ERERICLDEALTWS, MIETEBICMZAT. BEPZELORMRRESZERNICHELTED. REEIF 11 A 14 BITKZERREH
DOWA /Nr& =R Ulc (Fig.1). SMURREIE. BEBHIC. HEFARZRFL. SEABICOWTERLTW,

The DOWA Holdings Co., Ltd.-sponsored laboratory was inaugurated in FY2004 under the endowed division of the Graduate School of Environmental
Studies. Starting this year, we focus more on resource circulation by organizing our research into three research fields: environmental policy/impact
assessment, environmental process, and environmental policy implementation. In addition to research activities, we regularly hold technical exchange
meetings with faculty and students. This year, graduate students visited DOWA Kosaka Smelting on November 14, 2025 (Fig. 1). The participating
graduate students toured the smelter and asked questions about its operations and business activities.

RIEBGR - REFHF D

Y754 Fz—r DI O—/NLEICEHEN, AE. 5E. RBE X With the globalization of supply chains, social issues related to human
(kB eoreBENBEELLLTVNDS, BRY ISAFr—ricsW rights, labor, the environment, and culture have become increasingly

E}%E’]i;’:L;FﬁEE’JL ﬁ%lj’ﬁ’]éhéo—_l' blr; 52U BEICE prominent. Strategic resource management that considers risk factors
TEENTIEEENICHR AT gE1E D AUERICED
WeEHBNGERERBIEEGRETH D, McE5DTIL—TIE, critical challenge. By utilizing satellite imagery analysis and machine
BEEGRBETPEBEBICESWT, HLEEcEET 2 i learning, our group has developed advanced technology to evaluate
B EOBERIETEL. EREEMEAON —RATERES environmental disturbances (e.g., land-use change) related to mining
MCTBIcHDBEBRMZRFE U,

Environmental Policy and Impact Assessment

capable of directly or indirectly impacting resource supply chains is a

activities and to clarify the trade-offs involved in the diffusion of low-
carbon technologies.

RE7OCRAZSE

BHMRETE., PZAVRIBEEZEIT D Mg-Al REREK The Kameda Lab has been working on the development of a technology

{4 (Mg-Al LDH) ZX—X(CUTcmiRk&HI ABL & ABLm to reduce low concentrations of Se(VI) (about 500 ppb) in actual

. . . wastewater, which contains various cations and anions in the order of %

S \ 3 ~ N7 = A \ O, [y p— ’ ’

(ABL+ 8%42) ZR\WT. MABAF ARG T A B % A=Y to below the environmental standard of 100 ppb by using commercial
- O N =}

TEEND, REKTOERE (K500 ppb) @ Se (VD) %, FiE adsorbents ABL and ABLm (ABL + iron powder) based on Mg-Al

BEHEX¥TH 2 100 ppb LUTICT 2 EMARKOHARICEDEAT layered double hydroxides (Mg-Al LDH) having anion exchange capacity.

W%, ABL. ABLm OIREZE&IE. Langmuir EFILICRLT The adsorption isotherms of ABL and ABLm exhibited an excellent fit to
the Langmuir model, suggesting that the adsorption is predominantly

Environmental Process Science

driven by the intercalation of selenate ions into the LDH interlayers.
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Fig. 1 Scenes from the technical exchange meeting between engineers
from Kosaka Smelting & Refining and graduate students.

Fig. 2 Mapping changes in forest area driven by nickel mining
in Indonesia (2018-2022).

Jeyadevan

BhlcEEMZRU. Thid. REHLEIC. LDH BEAANDEL
VBEAAY DAV T—HAL—2aVICERT S EERBLTNS,
Panupong Wethangkaboworn & l&. International
Environmental Security Leadership Program (IESLP) %
i U T, Professional Master for Sustainable Environment
(PMSE) z#&# 5 ahv /= (Fig.3), BH#KIRIE. TUpdated Science-
Wide Author Databases of Standardized Citation Indicators
(Career- long data) (2025 & 8 BE#ihk) 1 ICEDE. RigRlZ
DEHTHFAD LA 2% ORFEEHELTIV U1V U,

RIEBERRRFDE

CORHETIH, SBROFELBDITAVIILERZRNREVTH
RZzfTo>TW3, BRICERNDED Y F LA VEM (LIB) €D
WTlE, NEIREBRED/NEBBFZFROIC. BRELYYIIILE
fiflicBAT 2MEEEMBL. FICIATTINET S LIBICOWTERH
HICT—9ZNELTWD, SEORERENRAFNDERFH
KBEHIRIVIEDWTIE, BIRRAF—LEEMOMENS. TN
BYI—Z - YA IIICDOWTORRPEIEEZEMLUTE T,
KBRIRILDONY I — R e EIfEDN 27 vEEY. BEFE
RGEICHERFIE UTEEFNZRERRE, \OT VEROBERN S,
MERRDBERELPENFAAEZZMREL NS, 2ETHEEL
BRTIRFvIO—ERIICED EUIATICE WTIERIES
XIcSBEUMRZHETIRE, TIRAFVIERBROHDAIC
DWT, EXHREOIRBEEEDHTND, . EU REEAEDE
RBREEOHEBRAZHAEL. KPEICEITRIREBR -tV T
LPEMOREICHTISEHOBDANDEREZEIELTWS,

HHIR BT AR SRR
Associate Professor Associate Professor
Mei-Fang Masahito

Chien Yoshimura

Panupong Wethangkaboworn was awarded the Professional Master for
Sustainable Environment (PMSE) through the International Environmental
Security Leadership Program (IESLP) (Fig.3). Professor Kameda has been
recognized as one of the world’s top 2% of scientists in Environmental
Science, per the August 2025 update of the “Updated Science-Wide Author
Databases of Standardized Citation Indicators (Career-long data).”

Environmental Policy Implementation Studies

In this field, we are conducting research on recycled resources, which will
be an issue in the future. For lithium-ion batteries (LIBs), which are rapidly
gaining popularity, research is being conducted on resourcefulness and
recycling technologies, mainly for small devices, such as those used in
small household appliances. We continuously collect data on waste LIBs in
Sendai City. For used solar panels, which are expected to be generated in
large quantities in the future, research and demonstration projects have
been conducted on efficient reuse and recycling in terms of both collection
schemes and technologies. Efficient separation and removal and effective
utilization methods are being studied from the perspective of halogen
recycling, including fluoropolymers used in solar panel back sheets and
other products and bromine contained as a flame retardant in electronic
circuit boards and other products. Sendai City, which was one of the first
cities in Japan to start combined collection of plastic goods waste, is
promoting joint government—academic efforts to recycle plastic resources.
We also study institutional trends in the circular economy in the EU and
other countries, with the aim of making proposals for the future policy and
implementation of the circular economy in Japan.

Fig. 3 PMSE recipient, Panupong Wethangkaboworn.

Fig. 4 Sampling of used portable lithium-ion batteries in Sendai City.
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HHME EE A RTATRRE M

Endowed Division / Course for Environmental harmony design of hard materials

BESEFOEEMEICOWTESFERIRE
BIERANEORSRzaL—vay)BEZHET

environmental harmony in cemented carbide and other hard materials

FEHR I LE

Development of designing (simulation) study for maximum properties and Professor

Masaru Kawakami

YHARDBF TR, YHITE, MERIEICAWShDRILY YT ZXTY - 2/NLE (WC-Co) BEAEREDBEMBHCEWTRIEER
FRECMESESE RS ES s (RIFEHANRED) ZENELIMRRAZEDTWD, FRBEEMBOERIAE. ¥Ial—rav, #H
REIT—IN—2DOBEREZITS, ANZALBABEDERMADEENEANBERNSEDLSBERE LD ZHASHICT S, BE
MRICHE T2 EREEOERE (FLEBOER - ABRMGE) OEBMARZTV. BEMBCEIT2ERMECREREZHRT SR

REHEIRRZBE T,

We are conducting research and development aimed at harmonizing environmental resource issues and material properties (environmental harmony

design) with hard materials, such as tungsten carbide-cobalt (WC-Co) cemented carbides, used for cutting tools and wear-resistant tools. Basic research

on new hard materials, simulation, and the construction of a material design database will be conducted. We will clarify the meaning of the basic

research results, such as mechanism elucidation, from a practical standpoint and conduct basic research on solutions to resource problems in hard

materials (e.g., technologies to reduce and substitute rare metals), aiming to develop material design technologies to solve resource and environmental

problems in hard materials.

BESEMHOERNR

BEASMRTIHEE, ERLDEBOTHEVREIESN DB
MABESENFEMBE LK SIh. ZOERMRIEEL
BoTW3, Fic, BESEOIEHBICEVWTEIREEYLHD
28 (W.Co %) 0 - REBERIMOMRRELEBRREETH S
AARETRINSORBICEIZARELFEELELTITOTCH
D, BRETIFBESED Co REMK, BESSDRREIFICHEITS
REBBOAN=X L, BESSORFE IO EREICET DM
REEDHTND,

MEZ7O0tA LEBEROYZaL—YaY

BWEMROLZBIMRBEE~FEETOEIICL>TERZND
M. ETOERCHITIZRFEFEICEL. TBEBNOFE LB
DTERETH 0. YI2L—YaVDFRAPENTH S, &
RTR EVTHILOE BRERE BEREREREZAVT
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Fig. 1 Relationship between the relative density of green compact
and strength of sintered body with varying additives.

Basic research on cemented-carbide materials

Ultra-fine grained cemented carbides with extremely higher strength
than before have been developed as new materials in recent years, and
basic research on these materials has become important. Research on
shape quality, rare metal reduction (W, Co, etc.), and alternative
technologies are also important issues for industrial cemented-carbide
products. Our laboratory has been conducting research on these issues in
cooperation with companies. Recently, research has been conducted on
Co substitute materials for cemented carbides, the mechanism of liquid
phase migration during cemented-carbide sintering, and the relationship
between cemented-carbide compaction processes and strength.

Simulation of material processes and
microstructure development

Most hard materials are fabricated by the powder-compaction-to-
sintering process. Because there are so many factors in each process and
their effects on the microstructure are extremely complex, the use of
simulation is effective. In this study, we are conducting a simulation

Experiment

Simulation

¢ at 1280 *C . Heating at 1340 *C

Fig. 2 SEM images and liquid-phase sintering simulation
images of cemented carbide.

B FiR =K

Assistant Professor
Sota Terasaka

BEMHROMRTOERIcEFEEBEREERDIIaL—3
VIRZToTWS, BEGEZNRE URBLER - RIAROHE
BRIl —ray. BREERFLEFZERSELTOE
ADYZal—ray, BERERSNERBICEITDEBELEE
FOEEYI 2L -3V DRFEEZEIT>TVND,

EEMHOFEDYZaL—YaYy

BEASEVHEITE, MEEIELREDRLEVWIFTHWSN
TR, ZOBHMNBUENERLHD, AR TIE. BEHHO
BRWEEOYI 1L —Ya Yy 2 ERERELHBEREERVT
ToTW%, RIATIE. BEMERZEICEDYIaL—ra vzl
BESSPORMBY IR, RBOBE. REOT VI EHNBES
EDBELHIREHNICEZIDIEEICOVWTHITLTWS,

MRIRE T — I R— A DB

BEDYVI1L—Ya P EREROBRZERL. MRERE
T—IR—RELTDEEZITS, WC LELDFEA (Co. Ni %)
BLUOEERMY (VC. TiC., TaC &) OHEREREZEH, T—
IN—LEEHTND, Rfc. BEROMEM. 7O EEMHES
HOBEFRY, WELRE - RBRYI2L—2ayORFAERFEMHE
B (NE, [IXZE) OBRICHULTEMFEDOERZEN TS,

FRETOEH

NLEE: BEpRaEHhaER. RHREEMHEEREER.
AHSHEELUHRATHRFEEES, BENTZ2SAES.
ISO/TC119/SC4 TBIEAEDHY Y TV YT RURHRAE T+
AIN—KEE

FREX BEBRAEHAER BFESIvIBaT VY
ZFVIEIIVIREREE

Mladre, puarbon |oatuds the focm v
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Fig. 3 Discrete-element method simulation model for three-point bending
test of cemented carbide with defect particles.

study of microstructure development and deformation in the material
process of hard materials, using the Monte Carlo method, finite-element
method, and discrete-element method. We are developing simulations
for microstructure development in liquid-phase sintering and grain
growth targeting cemented carbides, simulations for a continuous
process integrating powder compaction and sintering, and coupled
simulations of microstructural changes and deformation during
substrate-constrained sintering.

Simulation of hard material property

Cemented carbide is used in a wide range of fields, such as cutting tools
and wear-resistant tools, where its mechanical properties are crucial.
The mechanical properties of hard materials are simulated using the
finite-element method and the discrete-element method. Recently,
discrete-element method simulations were performed to analyze the
effects of defect size, defect strength, and defect of Young’s modulus on
the strength and fracture behavior of cemented carbide.

Construction of material-design database

We are constructing a material-design database by accumulating the
results of various simulations and phase diagram calculations. We are
compiling phase diagram calculations of WC and various binder phases
and additives and creating a database. We are advancing the application
of machine learning to the relationship between the previously reported
composition/process and mechanical properties as well as the
relationship between computational factors in liquid-phase sintering and
grain growth simulations and microstructure.

Activities in academic societies

Masaru Kawakami:

Director of Japan Society of Powder and Powder Metallurgy, Chairperson
of Technical Division of Hard Materials Committee of Japan Society of
Powder and Powder Metallurgy, Publication Editorial Committee of the
Journal of the Japan Society of Powder and Powder Metallurgy,
Representative of the Japan Society for Technology of Plasticity, Expert
in ISO/TC119/SC4 “Sampling and testing methods for hard metals,” etc.

Sota Terasaka:
Representative of Japan Society of Powder and Powder Metallurgy,
Officer of the Engineering Ceramics Division, Ceramic Society of Japan.
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Fig. 4 WC-VC-Co pseudo-binary calculation phase diagram and
(WC-20Co0)-(VC-20Co) pseudo-binary calculation phase diagram.
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MEHESEEE  Collaborative Divisions

BiEY 2 VAR S B (BERMTHEEZEFR)  Environmental Risk Assessment

(National Institute of Advanced Industrial Science and Technology (AIST))

g - T BT RILF— - HROFAEZBELT

Studies in the utilization of safe and secure geothermal energy and the earth crust

HBEICIEIMRREFKEAEERMESHAR - ERERS Y5 — - WEERFRII (RBEOIEH). BLUBERAEIX
IWF—FREYY— EBRELT) ABOMRENREL. HE - MREDZTo>TVD, BE FBETREELIREFERE LT
FRBRRAIRFEROHE - ZPEEOEEUVARBBEZHZTSLEDIC, TR - RE) BHRERPHRAAZEEL. ERHARDLSIE

RBffRETZ—FHICEELTWS,

The Environmental Risk Assessment (AIST Collaborative Laboratory) is operated by researchers of the National Institute of Advanced Industrial

Science and Technology (AIST), affiliated with the Research Institute for Geo-Resources and Environment (GREEN), Geological Survey of Japan

(GSJ), in Tsukuba, Ibaraki, as well as the Renewable Energy Advanced Research Center (READ) in Koriyama, Fukushima. These researchers are

engaged in both educational and research activities. Currently, the laboratory collaborates with faculty members and students from the Department

of Environmental Studies for Advanced Society and the Department of Frontier Sciences for Advanced Environment. With the goal of promoting safe

and secure geothermal development and the Earth’s crust utilization, we pursue an integrated approach spanning from fundamental research to

applied studies.

BERFMBAREICEHY SR

REEERILOR, BERAOHARFEEELT, AHAAHFICIE
FeEI2BHRAMAVRTLAEZHNAULKE (BERMEAKE)
OHEEHER>TE . 2021 EH S NEDO HhS5DEEEF T, 3
FHEOFETERNE R TOFMETES S CREH O
REEET oIz, 2020 EREBEICHITZAEHIEY - ABREEE
UCBERFAMAREROEFEERTZEIET, T0%. 2040 FXTIC
ERHENFITCOEAREEZERL., I5IT 2050 FicldLEER
RICEWT 10 ~ 20 A kW RIBOHKBEZITL. BikE. TRILF—
TREREEICERT 2.
WNEPEABRIKIC K DHETEED
BEEZY I VUK

REBETI 2015 FLUK, BERERZMHPEFRERAM
Big EEROEEEMIRICEWT, HMIMBBEZS UV ZRBU
IEBRE=S VYV Pl THIENESEZRRELTE . SREM
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Fig. 1 Seismic reflectors originating from a possible supercritical
geothermal reservoir within the Kakkonda granite.

Research on supercritical geothermal
power generation

We have worked with domestic and international researchers to explore
supercritical geothermal systems. Since fiscal year 2021, a three-year
project commissioned by NEDO has focused on detailed evaluations of
promising sites in Japan and on developing specifications for exploratory
wells. Through well drilling and testing in the late 2020s, the project is
intended to demonstrate the existence of supercritical geothermal
resources.

Looking ahead, commercial power generation by 2040, followed by
nationwide deployment by 2050 will contribute to decarbonization and
energy security.

Microseismic and magneto-telluric
monitoring of geothermal reservoirs

Since 2015, this laboratory has carried out reservoir monitoring and
subsurface structural evaluation through micro-seismic monitoring at
multiple geothermal fields in Japan, including Okuaizu in Fukushima
and Kakkonda in Iwate. Our research includes identifying high-

Fig. 2 Macroscopic fluid pathways in a geothermal
reservoir identified by seismic wave tomography

e
FEHR RABE  FEAKR BEARHE

Professor Associate Professor
Yasuhide Sakamoto Kyosuke Okamoto

BRMNETS7/ICLBEBERBEROELE. REFBICSLZMER
FRFZREEDORRE. HEREHZICED CERIROFMGRE,
ZIRICEDMERAEERELU, Ko, HEMFICEIT2EREH
BERAWCITrBERENMICE T 2MEY. BRFEZAVORE
KRBT B BT FEOMELRERTH 5,

EAEMEF L — MEIZRAWE CO2 T E -
IMEE(EICET SR
IRNF—ERPBE - TRLF—FRURVHEZ LS (8
HIRE) EOEHEDOT T, CO: i - BB EREEBNE LT,
ERAROBRICEDE, ENRMFL — NIOFIAIC L2895
R8T 2 MERITET L OBRICIDEA TN S,

WA R ORI

F-REI M5 ORFEFEL LT, HBERENE T2 HHEER
i —ADEMLEEEEBLT NS,
ERES. LR, REE DERS

@ EREE
[7:Academia Sinica (&) TEDT—I ¥ 3 v 7 TORFHEE.
BLUOREELBEOHEE LYY 3> (JpGU) DRSS,

@ tZHH
MA : YEREFRPMHEERS. AFMAPSRBEERERS
@ ftEEIE D

HA: EESREIEOBTARTCOEIF—RE. BILTELEREY
ETORERTNDHRA, HKF  RELECOLRAKSE

Fig. 3 Magnetotelluric (MT) survey conducted
in a mountainous area

Society of Japan

Fig. 4 Student presentation (Naoki Aoyagi, D2)
at the annual meeting of the Geothermal Research

permeability zones using high-resolution seismic tomography,
developing deep-learning-based methods for seismic arrival time
detection, and evaluating injection effects based on statistical
seismology. We are also pursuing advanced reservoir characterization
using natural electromagnetic signals and next-generation geothermal
evaluation methods based on machine learning.

Research on the promotion of CO. geological
storage/CO:; fixation by mineral matter through the
utilization of the biodegradable chelating agent

In collaboration with the Laboratory for Resources and Energy Security
(Watanabe lab.), for the purpose of promotion of CO, geological storage/
CO; fixation by mineral matter on the basis of the results of laboratory
experiments, we are developing the numerical analysis model for the
dissolution behavior of mineral components through the utilization of
biodegradable chelating agent.

Technological support of local industries

Under a commissioned project from F-REI, we support the practical
application of technological seeds held by companies in disaster-affected
regions by the 2011 earthquake and tsunami.

Contributions to international society
and collaboration with other organizations

e International contributions

Okamoto: Invited lectures at workshops organized by Academia Sinica
(Taiwan) and the organization of joint sessions at the upcoming JpGU
meeting.

e Social contributions
Okamoto: Service as a committee member of the Society of Exploration
Geophysicists of Japan and of the Geothermal Research Society of Japan.

e Collaboration with other organizations

Okamoto: Organization of seminars at exhibitions hosted by Fukushima
Prefecture, cooperation in special exhibitions with Koriyama City, and
collaborative research with other universities and private companies.

Fig. 5 Best Paper Award of the Society of
Exploration Geophysicists of Japan awarded to
Assoc. Prof. Okamoto
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YEHESEEE  Collaborative Divisions

HRIRIEA / R—2 3 VESH (\FIESEEHMER) Innovation for Regional Environment
(National Institute of Technology, Hachinohe College)

HA—IRYZa—bhJIIERMTOREFZEDH T
HURIRIBDRIERN A / RX—2 3 v DZEMHERZEL<

Academic foundation for creative innovation in the local environment
by promoting the development of carbon-neutral technologies

REEBETR. \FEEERILAFAZRERENZHARBEOBLEDOE L, BATIILF—ORELAA, FEEE G 2BMH
DEE. BROBHWEFRE - TRILF— YRATLRE. BROHEYONELEEANDICH. EMBEOTZNIMA, £YEROFMFA.
BSWICTRABIS PIREKFICHFET 2RREEMEYOREBEEHELORE - FECHECETIHRBREZT> TN,

FEEBEZELC T NFEEOPERRIAZFRENZMEREIND TR RAXFOIFZROMRR. MEAMEFEICELSND
E3IEBD, RILKEANDEZENEMU T,

In this joint laboratory, in collaboration with the National Institute of Technology, Hachinohe College and the Graduate School of Environmental
Studies, Tohoku University, research is conducted on the exploration and utilization of geothermal energy; synthesis of various inorganic, organic, and
metallic materials; conversion of resources; environment and energy; system development; application of enzymes and microbes to material production;
engineering use of biological functions; effective use of biological resources; and the actual conditions and behavior of health-related microbes in
sewage treatment plants and environmental water as well as methods for their removal and inactivation. Students from National Institute of Technology,
Hachinohe College have become familiar not only with the Graduate School of Environmental Studies of Tohoku University but also with the
engineering departments and research institutes of Tohoku University, and the number of students entering Tohoku University has increased.

RIS / R—Y 3y

FEEBETIT>TWS, IRF—T—F:
BARARIRILF— IXLF—ME EBEHETF.
BERR. RREFIF. KRR KRV

Innovation for Regional Environment

Research keywords:

renewable energy, energy materials, metal smelting engineering,
transport phenomena, environmental chemical engineering,
water environment, carbon materials

MET—Y:
[tE&F] [ Prof. N. Tsuchiya |
INAAYRROBHFIAE ZBEbRREEL
cEBEERON —TEY T TR
BRRREROY—F2157—T 0/ I—H{if
[(BEE]
F—UREBICLBZRETI—LVDERK
T—UREBICLDREMTRDER

- BREECICLDBEEZEDDO DR

Research Topics:

« Effective utilization of biomass ash and capture of carbon dioxide
* Development of traceability technology for metal resources
* Circular economy and technology for a decarbonized society

[ Prof. Takayuki Saito ]

* Synthesis of various fullerenes by arc discharge
* Synthesis of carbon materials by arc discharge
* Decomposition of organic waste by electrolytic oxidation

[ Prof. Tetsuo Honma ]

Eray
(AR E\EE] * Chemical recycling of laminated plastics in subcritical water with a
I Ny FRERFKEEZRAWVEBL T SRAFYIDTI AL semi-batch type reactor
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Fig. 2 Flow and particle behavior in crystallization

Fig. 1 SEM image of synthesized Fullerene C60
(Prof. Saito) process by DEM-CFD simulation (Prof. Honma)

Fig. 3 Velocity field around an aggregate
particle.(Assoc. Prof. Arai)
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Professor Professor Professor
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Associate Professor
Hirotada Arai

Associate Professor Associate Professor
Yoshihiro Kadoma Suntae Lee
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Fig. 4 Phosphorus Recovery to Electrode
Characterization Concept (Assoc. Prof. Kadoma)

* Decomposition of dibutyl phosphate in diluted alkaline waste liquid in
high temperature and high pressure conditions using a flow reactor

* Computational approach on the crystallization process of zinc oxide in
supercritical water

[ Assoc. Prof. Hirotada Arai ]

* Mass Transfer Analysis at the Liquid-Liquid Interface in a Gas-Stirred
Vessel

* Terminal Velocity of Inclusion Aggregates in Molten Steel

[ Assoc. Prof. Yoshihiro Kadoma ]

* Recycling for Phosphorus Resource Recovery and Electrode Material
Applications

* Synthesis and Characterization of Metal Oxides by Soft Chemistry
Approaches

| Assoc. Prof. Suntae Lee ]

* Occurrence of antibiotic-resistant bacteria and bacteriophages that
infect antibiotic-resistant bacteria in water

* Use of bacteriophage to reduce antibiotic-resistant bacteria content
during wastewater treatment

* Development of disinfection system combined with bacteriophage
therapy to control antimicrobial resistance bacteria

O International Collaboration (Prof. T. Saito)
* Aiko Mallart (University Institute of Technology, Lille) (April - June)

O Field Survey (Prof. N. Tsuchiya)
* Mongolia (South Gobi & Erdenet)
* Thailand (Bangkok)

O Society Contribution

* Decarbonized society and Technology (lectures) (Prof. Tsuchiya)
* Open lectures for STEAM education (all)

The Tohoku University Energy Symposium was held at the Hachinohe
National College of Technology on December 17, 2024. This was the
starting point for a series of educational and awareness-raising activities
related to energy, and preparations were made for the establishment of
the Aomori Energy Education Center (to be established at the beginning
of FY2026).
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Fig. 5 Percentage of Escherichia coli with the same antibiotic resistance as the
added Multidrug-resistant E. coli (MRE) A (a) and B (b) in the laboratory biological
treatment experiment at 18°C, 28°C, and 36°C. (Assoc. Prof. Lee)
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Urban Environment and Environmental Geography

iR i

Understanding Diverse Human-Environment Relationships Professor

from Geographical Perspectives

Tomoki Nakaya

TARDHFTIE. RABEFRT—ILIcEWTELZRITZ MBS OREZ, BBERRVZONFREPHERE. 71—ILRT—0%
BULTHSMCL, ZZICBATZAB-REEROSDAC, HEBHNRBOREANZIALAICDVWTRFLTWS, L. WRZERR
BICREES. DLIHRMNICERShTELRERE. HRRBICEAL. BR. 1BF. EE. REOMENREICE T2 AB-REHE
ROMBLEHMARZRBLTWNS, MAT, HBEBRBPICEITBERGE O, ZENBEEET L. HEBHNEREL. T IREFICEY

BHEBRDTERNARZT>TVS,

In this research group, we study diverse conditions and the changing states of local human societies at various spatial scales; we use spatial-analysis

techniques from geographic information science, social survey methods, and fieldwork to understand the development of human-environment relationships

and the mechanisms that generate local challenges. However, it should be noted that this environment is not limited to the natural environment; rather, we

focus on the built and social environments. We conduct studies on the associations that regional problems (e.g., health, crime, poverty, and food access) have

with the many facets of such environments. In addition, we conduct methodological studies of the analytical techniques that are used in geographic

information sciences, including spatial statistics, spatial mathematical modeling, geographic visualization, and data fusion.

pERRMtIES

AARDEF TR HENRBELHSREDORADS. AORRZ
WRE L EBEH A ZIT>TWS (Fig. 1)o COVID-19 /8> 5
SYIDEBICDOVWTDORNIE SROBREEDHE DR THMR
BRUTEZRMABFTETHD, KEESHSATERICEDSE B
REEHNBEAD COVID-19 BER LV T/ FUEBELRERE
BEREDRIE (Teng et al., 2025) ., HHRKHEADT 722X %
RYEHDIEEZEE COVID- 19Ny FIyv V7 HOBRZEE DEE
(Fig. 2; Xian et al., 2025) ZEASMCUTce BEARDINY Ty I
® COVID-19 BECZEBRAET —F DYV T —Y LR TIE.
TATIERBICEWTHBEREDBEALNILEREZRAELTH, K
HHBENOREEN T WX THREENBIBY DERANRS N
(Tanaka et al., 2025), E5Ic. /XY TIVIRBEERICEWVWT
b, EEEORVWHIRTIRERED TV FUIEERIMEMER ZHE
F#Ufc (Machida et al., 2025), Z®fts, COVID-19 Bt icH%
RGERT7 INALICOWTRROMEBNIREICEATIMREEER
U7c (Hanafusa et al., 2025; Komura et al. 2025; Matsumoto
et al,, 2025;), Th5DHRIE. BROESIIGEL HIBRR T
EHOTHFEIDILEDEEREZRDTRIHDTH D,

Health geographies

We have undertaken a geographical analysis of human health from the
perspective of the geographical environment and social inequality
(Figure 1). Analyses of the impacts of the COVID-19 pandemic remain
an important research agenda, particularly for preparedness for future
health crises. Using large-scale social survey data, we have examined
associations between COVID-19 infection and vaccination among
foreign residents in Japan and social environmental factors (Teng et al.,
2025) as well as relationships between multiple indicators of access to
urban green spaces and suicidal ideation during the COVID-19 pandemic
(Figure 2; Xian et al., 2025). An analysis of COVID-19 mortality in
Japan during the pandemic, based on linkage with national census data,
revealed that excess mortality persisted in socioeconomically deprived
neighborhoods within large metropolitan areas even after adjustment for
individual-level factors, such as educational attainment (Tanaka et al.,
2025). Furthermore, vaccination coverage among older adults remained
lower in deprived areas even after the official declaration of the end of
the pandemic (Machida et al., 2025). We have also accumulated research
on geographical inequalities in health across diverse health outcomes
(Hanafusa et al., 2025; Komura et al., 2025; Matsumoto et al., 2025).
Overall, these findings highlight that social inequalities in health are
intrinsically shaped by geographical dimensions.

e ] ’\ S Mo T (AT
i [ty

g
=

Frosmal e L2 i
R Y [ e Y-
Health Inequalities : :EEE e
in Japan N H B
T W e
- | e i Sy B iy ]
Shewal bl B _..-"n. ‘LH'.. O Compl
o i

Fig. 1 Book cover of “the Atlas of Health
Inequalities in Japan,” displaying a prismic
cartogram of mortality (Nakaya, T. and Ito,
Y. eds., Springer, 2019)

Fig. 2 Theoretical framework for urban green space
and suicide risk prevention (Xian et al, 2025)
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Fig. 3 Spatiotemporal Decomposition of
COVID-19 Omicron Waves by Diffusion-NMF
(a) temporal dynamics of coefficient scores,

(b) spatial patterns of basis coefficients.

B BOiR BT

Assistant Professor

Ryohei Sekine

BYZ /T 1558
Assistant Professor
Masaki Kotsubo

ZEERET - HRMEMR

AMRADEF TR ZET—F @ HWIEERLE, MEFPHNLER
RAEEICEITIRIMARZEC A ERNARE. ZOIGAELTD
SRR HIBR EHE THELTWS, AERmE Cld. ART—%
%EA U COVID-19 A2/ OV kOB RITIEEBED
2% (Fig. 3, @18 - 8, 2025) Vi RMXERZ A ERRE
BYZRTDRETICEWTERZZ Sz (Yamamoto et al., 2025),
I5lc. AERERICALTIE. iPhone OSI T 72RREL
BMHZRAIMDFEICOVNT, BEEFEICER LIRS ZARL
o (FIEFDH, 2025), HEWIEZDEAE TIE. Compositional
Impact of Migration (CIM) ZREWTHAODAOBEIH 4
EZDOEEELEGVWENMTL, 2010 FRIBEEIC. HEOBS
THAOBE /Y=Y BRKBUSGE D WTWS Z EZASMC LT
(Kotsubo and Nakaya, 2025; Fig. 4),

BEOHBEREZNG - EAIZF7TO0—FH. HEOHRER
BEULTHELTWS, BEENMIBEROEELEESLT Fi
REICEBEEENMER LICBA DR TH S5 1 FROHN
RaILVyavhmEEhTED, 2024 F 1 BICREHDI D
RGISKRMEAWCT VIINT—NATRRYATLZRF U
(Fig. 5)o SOIAFEIF. ABFEEZNRIC, 20 HICHRDH
RN SHFOMTIRS S CERE O LA - LB OM
BEREEMZENFECLOHMEL (XRED, 2025), #HHk
PREVRIEDBEEZRTT Ulco FER/IME/RRICHITZEE
(EIMR RAEDECFE BT ULMR TR, THFIROEBERLZT
BEDERMHAHEBERTHZIVA YA OESHRIE PR
YRIDEWRERHICES LTS EZFAELL (Nihei et al,
2025), INSOMREIE. ELEMMEBEREZFRALUCBED LM
DEEERRDOBRIEI RV PREVRV EEFFNITES 52550
ROTRERZTRITHDTH S,

—

Fig. 4 Compositional Impact of Migration (CIM) on sex composition
among ages 15-39 from 1990 to 2020 (Kotsubo and Nakaya, 2025)

Methodology of spatial analysis and
social surveys

We are engaged in methodological research, including spatial data
analysis, geographic information processing, and the development of
geographic social survey methods, alongside applied regional studies.
Methodologically, we achieved notable results in examining spatial
diffusion of the Omicron strain with interregional human travel flows and
tuberculosis incidence risk using social area typologies (Yamamoto et al.,
2025). In addition, with regard to survey techniques, we published an
examination of a mechanical reading method applied to iPhone step-count
graphs, focusing on respondent characteristics (Mori et al., 2025). In
terms of the use of geographical indicators, we analyzed gender differences
in internal migration in Japan using the Compositional Impact of
Migration (CIM) framework, demonstrating that around 2010, Japan’s
migration patterns began to resemble those observed in Western countries
from the perspective of gender differences (Kotsubo and Nakaya, 2025).

We also pursue original research themes focused on the acquisition and
use of historical geographic information. As a major asset of historical
geographic data, Tohoku University houses approximately 10,000
Gaihozu maps—overseas topographic maps produced by the former
Japanese military—and in January 2024 renewed the digital archive
publication system using advanced cloud-based GIS technologies
(Figure 3). Furthermore, in the current academic year, we applied
machine-learning methods to extract geographical information on urban
areas and low-lying wetlands from early twentieth-century topographic
maps of the Korean Peninsula and examined their associations with
urbanization and flood risk (Shikimi et al., 2025). In a study analyzing
historical records of schistosomiasis japonica in the Obitsu River basin,
we identified that past low-lying wetlands shaped by land use transitions
contributed to habitats for Oncomelania nosophora, the intermediate
host snail, and to environmental conditions associated with elevated
infection risk (Nihei et al., 2025). Overall, these studies demonstrate the
potential for further research linking historical land use trajectories with
contemporary risks of infectious diseases and natural disasters.

M s e S o e
12,282 10,512 u
B (a)
THODE 100

(b)

Fig. 5 Gaihozu Digital Archives (https://gaihozu-tohokugeo.hub.arcgis.com/)
(a) : Top page, (b) : An example of Gaihozu map image
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EPRRG K4 EF  International Study on Disaster Risk Reduction

MEZHH DORENBHRRD
EFRPI KR ZE L Ea— b’&%‘ﬁ’é‘%

iR NI HH—
Review and Propose International Disaster Risk Reduction CRERPEBBIAR D)
. . . . Professor
Policies from Geographical and Practical Perspectives Yuichi Ono

RARDTF T, BEICEATLWIRBREESPHTLICL > TEIZFRISNICREOEMICHSEHRDOKFTURIOSED ZIBEL. L&

P RICEDNTWS IET Y R ICED W K BER DM RICEELEBRNAMEET I LT HROBKEAALICERT S, HICE
g EQE RSO EIR OB (JICA) EOREREEICELD, MRARRZENBHAXBRE LTEREITDCEzHIEY. BERNICRETY
FREE IS E OIS, BRFESHIBHSOMAICK T DIEY, ERMAREE. MBMREORALEREZZAVEAME. X
BZiToTW3,

This research will contribute to improving the world’s disaster risk reduction (DRR) by understanding the increasing global disaster risks associated
with environmental changes caused by rapid climate change and urbanization and by conducting practical research related to the formulation of
evidence-based DRR policies, as called for in the Sendai Framework for Disaster Risk Reduction (SFDRR). In particular, through close collaboration
with international organizations such as the United Nations and Japan International Cooperation Agency (JICA), we aim to implement research results
as effective disaster reduction policies. Specifically, we are conducting applied research and social practices using the perspectives and techniques of
geography, development studies, and regional studies.

BXBEXKEY 2 3 v DR
@RI Y7 A—KRKZ (1)

20254 7 A28 H~30 HICKERY Y 74— RZETHES
nfc JURC2025 (2025 BX MR E R EBR) 0 —FRe LT,
HRPKT A —FLHFEKERZEEREANHERTH L EY
YavaERBELE (Fig. 2), Aty avid, BROZMRERRE
T —DEEEBULERENRHEXY V1—ravoitEzENE
U. ZBH - DEERN/\— =2y TR/ R—2 30 EHtR0
LYVIYREEICRT&EZERUI

BHETIE. RHAREXBROERBREZLHI S MUERK
VAT BBA SN RIS 2 =T DRSS OEREN RS N, which documents the recovery process following the Great East Japan
RRTIF. FHERRENEK. SEFXRLSTHE. Al ZEBLE Earthquake and Tsunami, highlighting the importance of community
WEFARESERT—IDFEbN. AV TS5 VAFLARE, 7Y involvement. Presentations covered diverse themes, including
SILERDEBICOWTHER A ToNl, 15 Al AEELES countermeasures against emerging infectious diseases, the national

N ’ _ o w - - disaster risk reduction rating system, and earthquake prediction using
EVTERESN—A. ERECHE. ANF Y A0REDERS
Nico Byyavid HERLEDSHRLHEEEDENDR RERRE,
EFRRN DEFR R EEORELZBER LU TR <5,

Japan-US DRR session held at Stanford
University (Prof. Ono)

As part of Japan—US Research Collaboration Week 2025 (JURC2025)
held at Stanford University from July 28 to 30, 2025, the World Bosai
Forum Foundation and the International Research Institute of Disaster
Science jointly conducted a disaster risk reduction session (Fig. 2). This
session was intended to promote practical disaster risk reduction
solutions through collaboration between Japanese and American
academia and the private sector, discussing the role of interdisciplinary
and cross-sectoral partnerships in driving innovation and enhancing
societal resilience.

The session began with an introduction to the “World Bosai Walk,”

Al Discussions also addressed the utilization of infrastructure, systems
science, and digital technologies. While AI was highlighted as a key
element, challenges regarding reliability, ethics, and governance were
also pointed out. The session concluded by reaffirming the need for a
shift in perspective from damage prevention to rapid functional recovery
as well as the necessity for international and sustained collaboration.

Fig. 1 Our international research partners and main study areas in 2025

Fig. 2 Panel discussion during the session held at Stanford
University on July 28, 2025

£

8% kR K= HEHUR thaK K
(FU—RFREHE /T (KEHZEBHARR FRIE)
Professor Associate Professor

Kozo Nagami

B3 R #8 K
(KERZEEHAER #]E)
Assistant Professor
Daisuke Sasaki Yuta Hara

HEBK T A—F L 2025 [cEWT
3tvyayvefE - EfE (E4AK)

2025 £ 3 BIClA TS iR T4 —5 4 2025 I£H
WT, 3tyyay (T1YRRITICE TR KEEE TR MO M
BN RIcT BN HEEDFERICAIT T LY YTV REEL
DOHERBEREEI 1Y RRXITFICHBITIRUERRDOBEICHESE
KREBEOFMICHITTy) ZoE - EEL, ARRREZHSICH
¥ TR FE LT (Fig. 3),

B K RER{EA DI D #HH (K R)

KEYRYEHEREOBRIEICER Ucifc R KRR Y —IL
IEDRNBMEEERNTHEL TS, EEMICE. BEETIL
MEELT RERFTITROMKYZTIC K2 HE T EMRDOFEET
BT EDHRETO>TND, SEICZDEEE, 1VK, 1VK
RIT. T4VEY, IL—ITHREFHBED FREHK £T—
REUVRERBRERMAEICOBRIFTLKZEZRIELTWS (Fig. 4),
Ffo, EMHNBRKERBBEROREXZEBICOBRITEINR HERENE
KEEEEFHOWNESMTICEDEATED, —FlELT 2004 E£7
FriEiEE 2015 FXR/IN—ILHBEOHK K 7-0 FEORMEEHFE
ERICETDHBMEZEMUT.

RUARMIS O K RK & BRREHRE (F)

HROBEFH DO 4B SEBEHTICEL. 20 RADDALDETE
LTW3, BRTEoLtBbid. T2, #k BERFOKE
KA. BRAZPER., KK, HINIICEL D, KFRDEF
TREFRWICHKANZOEVWHFEILRORKNZNRIC, HEE
FPRIELORRDSHREZED TS (Fig. 5). SSICEHERH
MELT, KE - LBEDFERFBER. 'f/h*yTGJEIFaﬁ
Fih, IvAILTREORN - AZLETHTOVIVNEERLT
W3, Dl Eoiigid, Kk L. H2MESEECEESS
BHTERNRURVICERLTWS, E#TZEFIRBIIES.
BEY, EEY. HREE. BURERT. LEREREITED.
LR OERSHEZIUHRBEOZEEZR TP T VWHIBROAEBRD
HEBEFRZZEMNICEBINKEDEATNS,

Fig. 3 A scene at the World Bosai
Forum 2025

Fig. 4 Urban Drainage Field Survey in Mumbai City

Organized Three Sessions at the World Bosai
Forum 2025 (Assoc. Prof. Sasaki)

At the World Bosai Forum 2025, held in Sendai in March 2025, we
organized three sessions, “Toward the Utilization of the Intermediate
Function of Local Academic Institutions in the Field of Disaster Risk
Reduction in Indonesia,” “Measuring Resilience: Strategy Development
and Empirical Analysis,” and “Towards an Assessment of Loss and
Damage Associated With Climate-induced Migration in Indonesia,”
widely disseminating our research findings to society (Fig. 3).

Research and Education to Strengthen Disaster
Risk Reduction Practices (Prof. Nagami)

Research is being promoted both domestically and internationally to
develop new tools for strengthening disaster risk reduction (DRR)
practices, focusing on the relationship between disaster risk and
development. Specifically, as part of a Japan-based study model,
statistical analyses have been conducted on the impact of flood risk on
land price depreciation in the downstream area of the Arakawa River in
Tokyo. Furthermore, the goal is to apply these findings to international
collaborative research on “development and disaster risk reduction” in
emerging countries, such as India, Indonesia, the Philippines, and
Malaysia (e.g. Fig. 4). Additionally, to support the formulation of
effective disaster recovery policies, efforts are being made to collect and
analyze international cases of disaster recovery. One example includes a
comparative study on post-disaster housing reconstruction outcomes
7-9 years after the 2004 Aceh tsunami and the 2015 Nepal earthquake.

Disaster Risk Reduction and Coexisting with
Nature in Rural Areas (Assist. Prof. Yuta Hara)

Approximately 40% of the world’s land surface is dryland, home to
nearly two billion people. Land degradation in these regions intensifies
droughts, floods, and dust storms and contributes to food insecurity,
poverty, disease, and social conflict. Our research focuses on rural areas
in northern China, one of the most water-stressed regions globally,
contributing to regional geography and environmental history (Fig. 5).
Through international collaboration, we also conduct studies in
indigenous-inhabited Arctic regions of Alaska, plantation areas in
Indonesia, and fishing villages and informal settlements in coastal
Jakarta, where climate and environmental risks are increasing. We
collaborate across agricultural science, archaeology, paleoclimatology,
political ecology, and cultural ecology to understand human-—
environment interactions in dryland and climate-vulnerable regions.

Fig. 5 A book published as a project
outcome on the geography of contemporary
China (Onodera & Xu eds., 2025)

K& &8RS

(=)
(1]
o
o
=
=l
e
(1]
=]
3
]
e
M
.‘
o
=]
=
(1]
2
(72
9,
(1]
=}
(2]
(1]
»
2
o
.
>
Q
<
o
=]
(2]
(1]
Qo
m
=]
s
E
(=]
=]
3
@
=]
2

45



46

KEBEMER AT L » TRILFXF—5ZEEE  Solar and Terrestrial Systems and Energy Sciences

7Ot XAHE
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BEEFIB7O0EZX%49EF Process Engineering for Advanced Resources Utilization

BEROSEEFNR-RIEREDOHD
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Process Engineering Research for Advanced Resource Utilization Professor

Taichi Murakami

HHARETIEHKMERECHETDRRIROAESREHERE (KM LIEHKERE) EMERNRIC.ERTOERZAVCREOH—RYZa—
MIIMEBEICET2IAREHEELTWS, FIZE. KREHKARBOFRTOSHEANZXLOEHLZOMEIFEDORR. HHKTOEX
OHEHARZEN - HEL. BFRFEVTBIRT2HTRABRAKEORE. SREARNOBBRIEFETHIHE/ETOALRICEITS
BRERELZORREPRERELGEZERL NS, . R—FXEBORERMBREOMBTOLY YV FICETZAREIT>TND,

The laboratory has investigated carbon neutralization of smelting processes using high-temperature processes for key metallic materials with large

ripple effects (e.g., iron and steel) and nonferrous metals (Fig. 1). For example, our lab seeks to understand the degradation mechanism of raw materials

for hydrogen ironmaking and to develop its suppression method, advance the carbon recycling ironmaking process that recovers and reforms exhaust

gas to solid carbon, develop low-carbon operation methods, and improve quality in the sintering process, which agglomerate the raw materials for a

blast furnace. Our lab also focuses on materials processing, such as production technology for porous metals.

KREILBIFFREFICHEITS
BILANRL v bDZETHMEEE

HIEICHTS CO2 FFHAIBMISEERRETH D, SFHKT
BRFZRTMEVLTHWS O BFHEIRN R TH D, DIt
m%@ﬁétbT*?%%ﬁME%M%&W#&EénTMé#\
KEFMADILKITHL., FicrigE FoMED I TL S,

ZO—2h HILEARLY NDERETMETH D, Fig. 1ICR
F&SIC, BOOCEHETIF. KREELCBTARTICEWT, FH—
BITETH COBRTRUBLOMELNBEZ LG, COEEHITHF
ADOHRRENEICHEE RIFT HEEMELH S, Fig.2 RS &
S, CO B TIRRIGHREISHAIBAETIT2DICH L, KR
BT TRERARLY h2ETH—ICETHEITT S, CORTKRADE
FBHEEEEBICRMENS, Fig.3(@) IcRd COETTIF. &
TEEICERATZIERIGAICEODTIOIZ YIRS, FHE
WFDOERKICDEA S, —A. Fig.3(b) ICRIKKRBEILTIE. W
HBEROEREICL >THMERIMBEES NS,

BEXD, KRFAIE CO HIRICEMTHZ2—A. FERMEE
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Fig. 1 Changes in the RDI value of the basic pellet
with reduction degree at 500°C.

Reduction Disintegration Mechanism of Iron Ore
Pellets under Hydrogen-Enriched Blast Furnace
Conditions

Reducing CO; emissions in the iron and steel industry is an important
challenge, and in blast furnace ironmaking, emission reduction is
difficult because carbon is used as the reducing agent. Therefore, the use
of hydrogen as an alternative reducing agent to carbon has attracted
considerable attention. However, the expansion of hydrogen utilization
has been reported to introduce new operational issues.

One such issue is the low-temperature reduction disintegration of iron
ore pellets. As shown in Fig. 1, under a condition of 500 °C, reduction
disintegration becomes more pronounced under hydrogen-containing
reducing gas than under CO reduction, even at the same reduction
degree. This behavior may adversely affect gas permeability in the blast
furnace. As shown in Fig. 2, reduction under CO proceeds from the
pellet surface toward the interior, whereas under hydrogen reduction,
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Fig. 2 Distribution of optical reduction degree of the basic pellet
by 0%H?2 and 8%H?2 reduction at 500°C for 1800 s.
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Fig. 3 Conceptual images of microcrack initiation mechanism
2)0%H2, b)8%H2.

Bh# R #K
Assistant Professor

Ryota Higashi

BT IR ENRS NI, RARIE. KEECESFOLER
EICAFTERHRAR LT RERFRBICETZERNNER
EBHLTWS,

MR RBEREHK 7O X (CRIP-D) DRF

SIAFEIE, CO HEEEB L ODEREVWSASHRBFEEZT
HBD. ZOBREDO—DEUVLTHRILADETMICKRZF AT DR
HIOLAMRESINTVD, LML, KERHFOERICTIEZ <D
RFBENZRINTVWS, 35C. RRGHOEEICRARIRTT
RTHH., ZOEAZTELICHRI DI EIFRETH B, D
CO: DA BEEING SO EMFIAZATIRE U kRBERERHK O
TROBENKRDHESN TN,

AMETIEFEA RN SEUR LI RREKBANSRBAVRI Y
NzERlE I 2R RREREHKTOER (CRIP-D) ZRELT
W3 (Fig. 1)e AZ7OERTIF. HEHZXFD CO-CO2-H2-H:0 &
ABARCKRZRML, @RS AERTMEE L TKEAREY
ThRBZEETIEZIETCOVYFHREZERL, EFirERE
UTEINT %, BERRIGETMELTBRME L THHKBEICH
flAEn%,

Fig2 R ERARETHBROBR. TEEFEIT TR
600°CHHANSETTNETIZDICKH L, KRETFEK T TIE
9 400°CHENSETEN LR Ul Ihid. BTAHICHEWT
FHIAANETRGICTEFS T S22 RLTWS, 35IC, Fig.3
KRINABERRLD, KBEEXTFEK T TIE 1300°CTHRBDE
BHERIN . FEEFEI T CIEBRIECBD o7z, BLELD,
DCIC Z KRELFEHAK[ T TCRRT DI LT, EEHNDIIRGEIK
7Ot AOERREIHRFINS,

the reaction proceeds uniformly throughout the pellet. This difference in
reduction mode is reflected in the crack formation mechanism. Under
CO reduction, shown in Fig. 3(a), macroscopic cracks are generated due
to tensile stress arising from the difference in reduction degree, leading
to the formation of intermediate-sized particles. In contrast, under
hydrogen reduction, shown in Fig. 3(b), the linkage of numerous
microcracks promotes the generation of fine particles.

These results indicate that while hydrogen utilization is effective for
reducing CO, emissions, it also alters the reduction disintegration
behavior of raw materials. This study provides fundamental insights that
contribute to raw material design and optimization of operating
conditions for stable operation of hydrogen-enriched blast furnaces.

Development of a New Carbon Recycling
Ironmaking Process using Deposited
Carbon-Iron Ore Composite (CRIP-D)

The iron and steel industry faces the major challenge of achieving net-
zero CO; emissions. One promising approach to address this issue is the
use of hydrogen as a reducing agent for iron ore. However, the realization
of hydrogen-based ironmaking still involves many technical challenges.
In addition, carbon is an indispensable element for steel production
through the refining of molten iron—carbon alloys, making it difficult to
completely eliminate its use. Consequently, the development of carbon
recycling ironmaking processes that assume CO- capture, separation,
and utilization is strongly required.

In this study, a novel carbon recycling ironmaking process (CRIP-D),
shown in Fig. 1, is proposed. This process employs a composite
consisting of carbon recovered from exhaust gas and iron ore as the raw
material. In the CRIP-D process, CO—CO,-H,—H>O mixed gas
discharged from ironmaking processes is collected, and hydrogen is
added to promote the reverse water—gas shift reaction using fibrous
porous iron as a catalyst, thereby producing CO-rich gas. After
dehydration, solid carbon is deposited on the same porous iron and
recovered. The recovered carbon is reused as a reducing agent and a
carburizing agent for hot metal production.

The results of constant heating rate reduction experiments shown in Fig.
2 indicate that reduction proceeds from around 600 °C under an inert
atmosphere whereas under a hydrogen reduction atmosphere, the
reduction degree begins to increase from approximately 400 °C. This
suggests that the gaseous atmosphere contributes to the reduction
reaction at the initial stage. Furthermore, as shown by the appearance
observations in Fig. 3, melting of the sample was confirmed at 1300 °C
under a hydrogen reduction atmosphere while no melting occurred
under an inert atmosphere. These results indicate that heating DCIC
under a hydrogen reduction atmosphere is expected to enable a rapid
ironmaking process at lower temperatures.
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Fig. 4 Conceptual diagram of Carbon Recycling Ironmaking
Process using Deposited carbon-iron ore composite (CRIP-D).

) /
4 .
] J # Fig. 6 Appearance of DCIC reduced by
- ! Fi heating up to 1300°C in inert gas atmosphere
i.' and hydrogen-reducing atmosphere.
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Fig. 5 Changes in reduction degree of deposited carbon
- iron oxide composite (DCIC) in inert gas atmosphere

and hydrogen-reducing atmosphere with temperature.
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KEBEMERS XA T L » TRILFXF—5ZEEE  Solar and Terrestrial Systems and Energy Sciences
HERS A7 LEHAIZE4SEF  Earth System Monitoring and Instrumentation

ASROAY Y EHBHES OTHOWE akll

Variations of ozone and related trace species in the atmosphere

EHIR FE
Associate Professor
Isao Murata

EMRETIE. OB RIREEE, Z2F—7—RI,

DB DEBINAREZITo>TWS, 2025 FiF. DKRFICHIFTZT7—

AVYBABEBEPHEKRRE RS, IKRIEOREZHICEADIREH

I Z RS (FTIR) 88l &3 X4 YRk (?CHD) @

ﬁ@*ﬁ%’&i’é&) Network for the Detection of Atmospheric Composition Change/Infrared Working Group (NDACC/IRWG)
#EHB LU The Asia Oceania Geosciences Society (AOGS) 22nd Annual Meeting IcSiUTc, /o, Bk - BAIEHICEITZK

fuit;&’@mﬁﬁ%ﬁ;ﬂ?ﬂylﬁ RB3IEREToTVS,

An isotope of methane (?’CH3;D) was retrieved from the spectra observed with a Fourier-transform infrared spectrometer (FTIR) at Tsukuba. We
participated in both the Network for the Detection of Atmospheric Composition Change/Infrared Working Group (NDACC/IRWG) meeting and the
Asia Oceania Geosciences Society (AOGS) 22nd Annual Meeting. We continued the balloon measurement project for atmospheric gravity waves at

Syowa Station, Antarctica.

BAGENREREMEOERMATELT. 2KILICHIFS FTIR
IC&BEHE%E 1998 £LDToTW3B, FTIR TIRABNRD 2-15
um OFRAEIHDART ML SKKFPDEZLDHER D DEED
HEEANBIENTESR, AKOBAZIT>TVWIEBRNAITR
2)L—7 NDACC/IRWG Tld. EBARXT—avDRRERE
UTHIERBEOEBERZ MBI EMEEEDHTHD. ThETIC
£ HCI, HCHO LW IORXEZHATHERLTWS, SEIE
AV YD LY REF® HCHO OB ESROBRIEICDWTDRX
RSNz, Floo XY YBEAKDVEDTH S CHD OfERT
EIEEICE EHEToTW B,

AF VI2ld PCHa DIT *CHa. °CH3D W o e R ERAGLED
BEEIT . IhSOEMELIFZFORERPERALLIEERBDIC
KoTERBS, RELEZBATEIETEORDOBEEICHE
TRBEHRIBOND, L. FADKDLSZORMAELZEE K
CRHZBZEFMHEDEL WV, REGBNZEDOKEA *CHsD
ICDWTEBFEHRITLUTULS, "“CHsD DIRINIEE % LU TDHEWS
DIFMDTH B, BIFTIEW DD DIRIEZRR I T 1 v T+
VIR ETHEEZLFTWS, EFEORRTIE 5 DOREMESE

In collaboration with the National Institute for Environmental Studies,
we have been investigating the temporal and spatial variations of
atmospheric trace species with solar infrared spectroscopy, using FTIR
at Tsukuba, since 1998. We have contributed to the NDACC/IRWG’s
activity and collaborated on HCl and HCHO, among others. In 2025,
papers on the ozone trend and the validation of the HCHO measured by
satellite were published. '>CH3D, one of the isotopes of methane, was
retrieved.

BCH4 and CH:D are stable isotopes of methane. The isotope ratio
depends on its sources and chemical reactions. We can get some
information on the history of the species from the isotope ratio, but it is
very difficult to observe accurate isotope ratio from infrared spectra.
We are trying to analyze "?CH;D because its variability is relatively
large. As every absorption line of "»CH;D is weak, we use several
absorption lines together to improve the precision of fitting. Five
wavenumber regions were used last year. We checked the absorption
lines again, and seven wavenumber regions were ultimately used
together, and the precision has become better. Fig. 1 shows the temporal
variation of 8D, observed at Tsukuba and Rikubetsu (The analysis for
Rikubetsu was performed by the Institute for Space-Earth Environmental
Research, Nagoya University, Japan, in collaboration with us.). Here, 6D

Tsu louba & Rikubetsu FTIR

& D [Total Lcllumn:.ﬂ.rm]

iﬁl&%’ﬂ‘tﬂ%t

. Hlkubﬁiu (+200]
= Taukuba

Trend | H0X0-2024)
- Rikubetsu; =3, Mafyr

Taukuba: —4.6%alyr

i " i . i
M4 M5 Xie 07 M8 2019 M?CI o] | m: I'I:IH 2024
Year

Fig. 1 Temporal variation of 3D, observed at Tsukuba and Rikubetsu.

ICHBRIEEEDE TETL WD, SERBIFICEZZESK
FHEOLWRIRZFANEL. RIEMIC 7 DD EERZ BRI
T4V TAVTTRIETREEAMLIERIENTE, Fig. 11
"?CHsD & "*CH4 OBTIER N 5RDED2KIER LV TOHS
LFH6 D ORFEZEZRT FEAMOHRIHERAMAEEZToOTND
ZHEAZFEMIKRBHRMICLS), 22T 0D &FEAl
N1z "?CHsD / '*CHs OEEBEHSDINTH D, BPTUVLSIC
EERID#ERIE 200% EAICY 7R UTHEHWTWSA, MHEDNLY
Riz&k<TH D, 2020 FLUEIE 4% /yr BEORAMEANRS
nTW3, ZORFBARE EOYF Y TUVTHEBICEBELDIFK
ZV0HOD, BAMEREVWSETRE—HLTED., SBRIEBZOER
ZERELTVWERL,

NDACC/IRWG Tld. BEFEHRAZENS 20 L LOHFRIIL—
THEFS>THAFECEFOBRICEI BRI EITSREE
ToTWBH, SEIFAYRNIEERICH2F1=5—ILT 6 BIcRES
iz (Fig. 2), '?CHsD ORIFERDREREITocED. BITFE
DRBEILREICDVWTERRIREZTofco . SEDRANTH >
RO AEHRORFITDIENTE .

Ffe. TRICEY Y AR—ILTHESNZERSE AOGS I
ShiUlce SEIFXYVETF—TIlcLickyyayhiHph, 22T
"“CHsD OBITIERDRERET o, Y TERDICEZ DS
ENBD, SEIFRBEREBZI LN TES

A 2021 £ 11 B S5 2022 &£ 3 BE TE 63 RE M
BAKKICEKEELTSML., ZA—N—TLyyvr—KEERWE
RKREAEOBRZIT o, RENF 2027 FICBFEMTOE
FEAZEELTRED., SERZNICAEIFESEIRPERAREDHNR
NEHSNTc, KKEARKIG. KRFOEHEHEZEL, HE
RKROFFEBEROREZEL THERE - PEBDERE - MENH
DREICEERKEZRILT, COHAIF. [IKSA. BMEM
D PANSY L—49—HABLUCRMORKBRBENT — 5 ZH0HE
btz elcdD. RKRENRICLZEEBEH XD 3 RITWEGR%E
RZZDZENERNTH S,

NEEL; 2015 EAoERERBRELYY—DFFEEEZLTH

SES IOOFHIZEERICHFE UL TERBRE LYY —DT>
’Cb\éﬁﬁn@ﬁfﬂﬁ’éﬁoto Fio. 2020 FHSEREREFE
MiRMEERZEBLTHED. SERFSEDOEERICHFE L,

is the difference of observed '*CH;D / >CHy4 from the standard value.
The results of Rikubetsu were shifted up by 200 %o. You can see the
same tendency of the temporal variation in the two sites, showing the
decreasing trend of about 4 %o/yr after 2020. While the decreasing rate
is larger than that derived from ground-based sampling measurements,
both show a common decreasing trend. We will investigate the cause of
the decrease.

The NDACC/IRWG holds an annual meeting in which scientists from
more than 20 groups discuss observational results, new plans, and
measurement techniques. The 2025 meeting was held in Nainital, India,
in June (Fig. 2). We participated in the meeting and presented the results
of analyses for ?CH;3D and had some discussions on the optimization of
the analysis method. We also visited some observatories operated by the
host institute.

We participated in the AOGS 22nd Annual Meeting held in Singapore in
July and presented the results of analyses for ?CH3D in the methane
session. We could get a lot of information on the methane observation.

Associate Professor Murata participated in the 63rd Japanese Antarctic
Research Expedition as a summer member from November 2021 to
March 2022 and carried out the observation of atmospheric gravity
waves with a super-pressure balloon. The next balloon measurements
are planned at the Syowa station throughout the year 2027. This year, we
improved the balloon and the instruments. Atmospheric gravity waves
transport momentum in the atmosphere and play an important role in
determining temperature and material distribution by driving the
meridional circulation in the middle atmosphere. By combining the
balloon observation with the PANSY radar observation at Syowa station
and the state-of-the-art meteorological reanalysis data, a 3D picture of
momentum transport due to gravity waves is acquired.

Associate Professor Murata serves as an evaluation committee member
for the Center for Health and Environment, Miyagi Prefectural
Government, and he attended three committee meetings. He also serves
as a member of the Environmental Assessment Technology Examination
Committee, Miyagi Prefectural Government, and he attended five
committee meetings.

Fig. 2 Group photo of the NDACC/IRWG meeting held in Nainital, India.
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KEBEMERS XA T L « TRILFXF—5ZEEE  Solar and Terrestrial Systems and Energy Sciences

KERY AT LH4EF  Urban and Regional Environmental Systems

KEREKRTEICE T 5%

Researches on Water Resources and Environments

-

EHIR ARERE
Associate Professor

Kengo Kubota

KERVATLZRHF T, HRADKEEZHERTZIEZAEL. UTOMEICEDBATNS,

1) BRRBRETKLAESZTLDFRFR
2) TKIBHDERIC &2 BREFR IR AT LDEE

3) [UEEH L MFAECHABRIREICSZ BRETEFEDORFE

4) EHEBLEMEDORRIBRERMOTREICLDRAFKEXN =X LDREHA
5) BB\ AT U/ OV —ZRWHIK - EEYLE EHEYRE DR

Our research topics are as follow:
1) Development of carbon-neutral sewage treatment system

2) Development of an early warning system for infectious diseases based on wastewater information

3) Development of evaluation approaches for the effect of climate change and land utilization change on natural environments

4) Mechanisms of flood wood generation caused by global warming and forest industry declination

5) Waste and wastewater treatment using environmental biotechnologies and microbial community analysis

BEKLET7OCADSDERENRAARESEREL
HUR 1T 0D el 5

BEWRAZAOEIRIGHANREE TH D, BHTH—EILZ
2% (N20) i, ZBERRON 273 SO EBLREER
5, AV YVEBBREORRICHRIMELH, HEFEZOATHRER
IPCC O Fifl% ERIZR—RATEFELTWS, HIKLEIOERIE
HEFRO—DOTHD, FR  BEVWThOIETHRENERSh
W5,

BIRBEBEE UL TER{EHIED DHS (Down-flow Hanging
Sponge) 7Ot R . AMEEEPIXILF—HROEm CHEFIN
TWED ERRDREDRARKEREICOVTIIHENZ LWL,
ZZTHRMARTIE. DHS V7P U5 — D& E (HRT-RE) 2%
b€, N2O OFREREHZTFMLI.

Fre. BEULR N0 ZBRET S5, DHSU7PI 59— B\
EBREZGETTONOBRETOECRAERE L, EEE (300
ppm LUF) Ti& 90% U EOFWBREXRZFA. BEE (2,000
ppm) TIEZIEIMET Uicfzsd, BERTOLADISHRZE&EL:
EWELERFLTWS,

Greenhouse Gas Emissions from
Wastewater Treatment Processes and
Development of Mitigation Technologies

Reducing greenhouse gas emissions is a global imperative. Among these
gases, nitrous oxide (N,O) is a significant environmental concern; it has
a global warming potential approximately 273 times that of carbon
dioxide and acts as an ozone-depleting substance. Recent reports
indicate that atmospheric concentrations of N>O are rising more quickly
than the IPCC predicted. Wastewater treatment processes are a source of
N,O, which is generated during aerobic and anaerobic/anoxic stages.

The downflow hanging sponge (DHS) process has been implemented as
an energy-efficient technology due to its superior treatment performance
and low energy consumption. However, there is limited knowledge
regarding emission dynamics during its operation. We evaluated N,O
emission behavior under varying operating conditions, specifically
focusing on hydraulic retention time and temperature.

Furthermore, we developed a novel N,O removal process using a DHS
reactor under anoxic conditions. Whereas this process achieved a
removal efficiency of over 90% for low concentrations (300 ppm or less),
efficiency decreased at higher concentrations (2,000 ppm). We are
currently investigating methods to increase this removal process’s
kinetics and efficiency.

g

i g -
BREER iR G5 K# FHERIR R KE
(THFER RIE) (THHER R (DU—  REBIEE RIE)
Professor Professor Associate Professor
Yu-You Li Daisuke Sano Daisuke Komori

HEKZERAWTEEUVLNA AT ADSD
IXRILF—4KE

AT UHEBEIE, BMEYVORBICLIDBRYZHRIEZGT TXYY
EZRILRRICHEIT BRMTHD, BREMSOTERICTESTS
IRIF—EEFEEUVTHAFTINTWS, KARTIE. #FicN
AARREREVTKEED DV F IV FICEB L. VFITIRAE
EONVELS KPDER - UV EBHRIKRINT 31T TR 1D
INAARRICHRENMEED )TV EBEMNMEWNH, AT UH
BICEUREZR D, VX7 REEKLELREICHFAIhTW
BN, ZORICEESNZ VXV TDFERAEEUTAY VEED
BEHINTWS, AARTIE. COVFITEBR—EBE UcER
AT UHEBRBRZITV. ZOIXRIF—EREULTOEMEZ M
LUfco

Photo 1. A DHS reactor removing nitrous oxide

Energy Production from Biomass Derived
from Wastewater Treatment

Methane fermentation is a biochemical process that decomposes organic
matter into methane and carbon dioxide under anaerobic conditions
through microbial metabolism. It is a promising energy production
method for establishing a circular economy. In this research, we focused
on duckweed as a novel biomass resource.

Duckweed is a fast-growing aquatic plant that efficiently absorbs
nitrogen and phosphorus from water. It is particularly well suited for
methane fermentation because it contains lower levels of lignin—a
recalcitrant component—compared to other biomass sources. Although
duckweed is already utilized in wastewater treatment, its subsequent use
as a substrate for methane fermentation has gained significant attention.
We conducted continuous methane fermentation experiments, using
duckweed as a mono-substrate to evaluate its effectiveness as a
sustainable energy resource.

Photo 2. A laboratory-scale methane fermentation reactor treating duckweed.
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BAHEE X T LAFEEE  Environmentally Benign Systems
BEEEE7OEAESE  Recycling Chemistry

ﬁfﬁx ¢ %gﬁiﬁﬂﬁ:ﬁ@%iﬁﬁ E ?E LT %ﬁﬁ‘fﬁlélaﬁkﬂﬂ

Aiming for a Resource Circulation Society Professor
Toshiaki Yoshioka

HMRERF. B - PERREMSORRZEE LSS FREEVOHUWERZUTAIILTOEAPAEBETOCADORFEZIT>TW\WS,
BIZIE BRATZZAF VI RENA AT, B RMFISENERICERLINLENIFREEYOVIAIIILBEHTEHETH S, I T
BUYCIILEDOED FREDICRRABEZENT 7TO—FZ2RBETEET, RAGREABEIZERICERIZTOCLADRAEZT>T
W3, oo &R FHICEBICETBMR. LROLSBITIANTOCARFEZZEITZHL WD - FHEFEORFEICHIDBA TS,

In our laboratory, with the goal to realize a resource circulation society, we are developing novel chemical recycling processes for polymer waste. For
example, the recycling of polymer waste has been known to be extremely difficult due to the complex combinations of different kinds of plastics,
woody biomasses, metals, or additives. Therefore, with a variety of chemical approaches, we are developing the processes to convert polymeric wastes
into useful resources that could replace natural resources. In addition, we are working on the development of environmental purification
technologies, research into the mechanisms of polymer degradation, and the development of new analytical and evaluation methods to support the

development of the above chemical processes.

HERT—~

cTIRF YU DFER AR ERBER O EEREHEICEIT X
TLBEICET 2 REME (Fig. 1)

cBREBA VT MERICE T o\ T > HlEEki o @R1 (Fig. 2)

- BN EIREREE ICLDRET VYA TOADRE (Fig. 2)

HEBNERS F IR L 2BRRRFERFIBASEL (Fig. 3)

CEREEABEACLSIREROBEMER S CROSERBRK
firoR% (Fig. 4)

CBMBRICEDZTIAF VI, NAATR, db. BHERERE
REERDILZREHE

CBN\OT YT IAFyIDRNQT VES SOE T RO

F%
- BAFEREREGRRNTOBEICET 280 H# - JIEFEHL
-GC/MS =D
SEXEEREEIC L 2REROWBEREL LCRROSERIMR
fir DR F

c TIRF VY DR RERYFFIEICRIE T H - ERTALBEDRE

T IRAFV I DRSBERYICEENDE/N\OT VLEYOBR
ENFEDRFR

BRI IZAF VI UYATILICEIT BAINE D BT

FIRFOMRTRCAREE: ETREWNCAGL L AFLABRT AE&NAR

B VRE RRE 90 PR AR A

Fig. 1 Comprehensive study on the system development of plastics for
sustainable resource circulation and control of leakage into the ocean

Research topics

* Comprehensive study on the system development of plastics for

sustainable resource circulation and control of leakage into the ocean
(Fig. 1)

* Systematization of halogen control technologies toward environmental

impact reduction (Fig. 2)

* Schematic illustration of carbon circulation system achieved by

collaborating with arterial and venous industries. (Fig. 3)

* Highly efficient utilization of carbon resources by the control of

pyrolytic synergistic interactions during co-pyrolysis (Fig. 4)

* Chemical feedstock recovery through pyrolysis of plastics, biomass,

rubber, and crude oil

* Study on the characterization of the UV aging of PV module encapsulant
* Evaluation of wet defluorination process applied to fluoropolymers
* Debromination of brominated flame retardants in waste

printed-circuit boards

* Development of a pyrolysis-gas phase derivatization-GC/MS method

to advance technology for high-performance conversion of polymer
chemical raw materials

* High-purity Cu and PVC coating recovery from waste wire harness by

PVC swelling followed by bench-scale milling

EP pwmmozrurn -

WD TEDRUYDLEE L]

Fig. 2 Schematic illustration of a chlorine and carbon circulation system
achieved through collaboration between arterial and venous industries.
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BIREBRET BRI BER HE B B S
Professor (F#5) Associate Professor Assistant Professor
Yuko Saito Shogo Kumagai Borjigin Sigingaowa

VEL AR A S

Assistant Professor

Patchiya Phanthong

O BHE (5114)

- PYROASIA 2025 : Distinguished Researcher Award (ZFA#EER)

- PYROASIA 2025 : Best Thesis Award (Shao Zhuze)

- PYROASIA 2025 : Best Oral Presentation Award
(Miranti Budi Kusumawati)

- AU EIEABBER NS XKFRMREME (RERAKER)

-5 16 OEEVERBRZSRITI&E 12 BHAKREZ SR
FEHERMRHRS | BHFRERKE (Konstantin Heck)

B 1R2EESFERIV—VTI AN ARSI VRI DA -5 26 [
FSRJ MENmEAREAAKRR  BEFHKE (EFR)

- 5 36 EEEVERBREZSMERETS  BFHEE (A

- S 7 FELCERZHIFILRS  BHFRAY—E
(Francisco Fraulein)

- 88 30 BlEAFaEtRe L BS5EEE (LRIRAER)

- The 11th 3R International Scientific Conference on Material
Cycles and Waste Management (3RINCs 2025) : Excellent
Research Award for Oral Presentation (GJI|F. RISKIE)

O iR 7OY 7 b (5120%)

BfE 24
"B FEZERENEGRETOBEXICET D89 - JIEFEERL
-GC/MS =%, EBHAK (B) &
ZEEAAZE (JST-NEDO-ERCA %) 7%
[ 7S2F v OB RIEBRDERE /A ABEMEADIH DR
ERCA HiB&AORFFRRAZ (1)
—F215—IT0/I—(CHl fcBERIREEIC & 2EESZ UL
TOBRRADRER) BN /R—yavElETO7 50
THEDNRS I —SREIHIC L2 ERRFZE RN ASE,
JST BIRZE

[3tasy iR =7 = — R HIiE" )

g t 2AFWITOER 5
: FHIF b - — BT ol 2 .-"‘“
BFSaFw IAATA F I::uu —
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asgbmtﬁﬂﬂ?ﬂ _ e e W
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Fig. 3 Highly efficient utilization of carbon
resources by the control of pyrolytic synergistic
interactions during co-pyrolysis

O B - BREE (5t204)
TIAFYIITAINICEFTZIEETOEAD%KE
(BRFFH/ 70/ OV —HRREE)

(HFEEER)

MERREBERBERICEIDTIAFYIITA7ILO%KE
(BARZEMRBARY Y RIDL) (B REER)

- Co-Pyrolysis of Plastics, Biomass, and Petroleum: Recent
Advances and Current Developments
(PYROASIA 2025) (BB EE)
-Regeneration of Polyolefin structure towards the next
generation of plastic circular economy

(The 21t Asian Workshop on Polymer Processing) (Patchiya
Phanthong)

O BRTERERI (517 1K)

+ Chemical Feedstock Recovery Through Plastic Pyrolysis: Challenges
and Perspectives Toward a Circular Economy
Shogo Kumagai, Kazuki Fujiwara, Toru Nishiyama, Yuko Saito,
Toshiaki Yoshioka
ChemSusChem, 2025, 00, €202500210 (2025).
- Impact of Temperature and Residence Time on the Recovery of
Isoprene through Pyrolysis of Polyisoprene Rubber
Emmanuel Awosu, Yuka Hirano, Shogo Kumagai, Marino Itoda, Akira
Okuno, Seiichi Tahara, Masahiro Hojo, Yuko Saito, Toshiaki Yoshioka
ACS Sustainable Resource Management, 2, 1319-1327 (2025).
- Chemical recycling in the future of plastics management
Shogo Kumagai, Katrina M. Knauer, George W. Huber, Catharina R.
Bening
Cell Reports Sustainability, 2(8), 100465 (2025).
- Experimental and ReaxFF MD study on the thermo-oxidative
behavior of polyether ether ketone
Chuan Ma, Guoqing Huang, Shogo Kumagai, Masumi Sato, Yuko
Saito, Atsushi Watanabe, Chuichi Watanabe, Norio Teramae,
Toshiaki Yoshioka,
Journal of Analytical and Applied Pyrolysis, 190, 107141 (2025).

- L]

Fig. 4 High-purity PVC and copper recovery via the developed dry and wet milling processes
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BARE Y AT LAFEE
BIESIT{EE¥ 4 EF  Environmental Analytical Chemistry

EYEFZRNDERZEMRUL

HUWEREF—T DORF

Development of Chemical Motifs for Biomedicine

Environmentally Benign Systems

iz Sk WiE
Professor

Nobuhiko Iki

RROHSNEAPERFIEORFKIEMEERLLE. EREMIZHOBELRROEMNEICIMAT. BRANDROELARDSH
%, BRIGEEBUZHENICEHL. TOBETESZHEL. BRVRZREIZINERALEZETF TORFDVEETHIEEX. &Y
EFRANBHULCE . ZNOSOHFDSSER ) RUAFYATL—NEE, 2) FFAYYIRTL—Vi#EEk, 3) BRMRIESHEER

BF/HFICDWTHERRS,

Considering the societal costs of diseases and the sustainability of healthcare systems, medical technology is required not only to ensure diagnostic

accuracy and treatment effectiveness but also to enhance cost-effectiveness. We believe that the design of material systems—chemical motifs capable

of specifically recognizing affected sites, emitting signals on-site, and exerting therapeutic effects—is crucial in this context, and we have extended

our focus to the biomedical field. Among these endeavors, this year’s highlights include 1) polyoxometalate complexes; 2) thiacalixarene complexes;

and 3) nano particles, including near-infrared-absorbing Pt(11) complex.

I VIZR-IRIAXFY AT L —NEBIFICELS
discrete RS FR7y 7aAVIN—=I 3

FyZ7aAvNR—=y3> (UC) e, BIXILF— (RER)
DAFEBIFRILF— (ERR) OXFICERT IIFBFEAFTER
TH?, INEFRNRTO—TTERTZIET. £hEBE - &2
HEOBEWIETRS (NIR) XZEREXICAVWCERRE - EBXEEOR
HAA—I VIO AREE D, R ZIFL D E LT EHEMR
BZORIERERICERL T4/ VY IRILF—DESEERDOE
BEEFEMNL. SYIZRAAY (Ln*) ZER—TFTBZETELD
UC MR EREIhTEf, LML, 7O—TADIGHETIEFH/Hi
FIEOBEEPEETORBEVSILEELNHD. D TFRITEINE
FNTWe, BRIFRUAFYXIL—K (POM) B&EBELZ Y]
DHUIEEEESZ, POM A Ln® &#EFE LT Ln-POM &
DNEEM R Z D FRAEBRULZUC HBELRZEEEB UL, POM
ELTT A9 YT AT VB (7 -SiWi0036) . Ln** &LT Yb¥ 15
2% Z# Ln-POM #&1& (Ybz( 7 -SiW10036)2, Yb-SiW) Z&RL
Tzo Yb-SIW &7 M Z N UILERS T Yb> ORfR#EAICiEY T
%972 nm @ NIR L—H'—%R§1 92 & TRHEMERD 488 nm
IcUC EAXERUE, TNk Yb, A7 HTD cooperative Fi
BEBICEDCUC ENXTHD. discrete REH D FHRT UC FH
ENHTEBUIZRE E LR > (Figs. 1 and 2. Dalton Trans.,
2025, 54, 12443-12446),

Fig. 1 Upconversion luminescence for
dinuclear Yb-SiW complex.

Fig. 2 Our research featured on the
front cover of Dalton Transactions.

Discrete Inorganic Molecular Upconversion
based on Dinuclear Lanthanide-Polyoxometalate
Complex

Upconversion (UC) is a nonlinear optical phenomenon that converts
low-energy (long-wavelength) photons into high-energy (short-
wavelength) photons. A UC luminescent probe can utilize near-infrared
(NIR) light, which offers high biocompatibility and safety, as an
excitation source, enabling highly sensitive luminescence imaging with
low photodamage. Numerous UC materials have been developed by
doping lanthanide ions (Ln*") into inorganic hosts, such as metal oxides,
which take advantage of their low phonon energy due to rigid frameworks
and ease of synthesis. However, molecular UC materials are required
because inorganic materials have some problems, such as the need for
nanosizing and persistence in the body. Polyoxometalates (POMs) are
structural fragments of metal oxides that can form Ln-POM complexes
as discrete inorganic materials for UC applications. We synthesized a
dinuclear Ln-POM complex (Lna(y-SiWioOs)2, Ln-SiW) comprising
silicotungstates (y-SiWi0Os6) and Yb*". In acetonitrile, Yb-SiW exhibited
visible luminescence at 488 nm via a cooperative luminescence
mechanism upon NIR laser excitation (972 nm) of its Yb, core. This
represents the first UC luminescence from a discrete inorganic molecule
based on the cooperative luminescence mechanism (Figs. 1 and 2.
Dalton Trans., 2025, 54, 12443-12446).

"o i
o By =+ B0y
Y 5y ok By

Heserotrinechear Ln-Ti=-TCAS complex

Fig. 3 Upconversion luminescence for heterotrinuclear
Ln-Yb-TCAS complexes.

-

B# EEH 2N

Assistant Professor
Ryunosuke Karashimada

N

Bh# FEF BEK
Assistant Professor
Ryota Sawamura

Group Photo

KBRPTZYZ7AVN—IavHEXRERT
BRSVIZR-FFHIVYIRFTL—2#E

AFRUCHBOREFELTEKIYYZR (Ln) SBHEIEBEFS
NTWBH, KBRPTOIRENRIEIC L BHEA Ln FEEREDHI
HOHELINBETH /e SEBELIE. Yb* & Ln* (Ln* =
Tb*, Er¥) OBEBEHTF7HY Y IR T L—y (TCAS) L
KT3I ETEM LN YD TCAS: (x= 0-3) #BENERTDIE
ERHUZ. Yb® DORIEE#AICIEYE TS 972 nm @ NIR L—H—
ERETZZETER Db ULIE TE* FDOEREA R
Nico MBIXRILF—ERABED log-log 7OV b5 2 HF
FHEE DR EFEXTHD. ZNEFN Er-Yb-TCAS RIFIRILF—8
gj UC (ETU). Tb-Yb-TCAS % I& cooperative sensitization
ICED < UC (CSU) nHEICEDC UC HALIBEB LR (Figs. 3
and 4. Chem. Commun., 2025, 61, 5110-5113),

RN A ESHERSD T/ KIF D
ABETRICH S D AMRKSENGRIER

UARETRY ZIVAIBSEARORBATRFEIICEREL. DA
HABEEADISAERI LTV, BUFICTOTEEEETIH
KEEEEIR Ptlz ICDWT, ME{LEEZ & DM EER Y ¥ — PEG-
b-PMNT H 57257/ RFICRE Ulco RN FIFKBRFTERL
ERAKZERINU. ADSEADIRILF—FIRHEE 99.9%
& MOERMEHMBZER I D REZRUc, E5ICANFIF
EE/DAMBOBNEES LVt bSd. EEMEC
ERTH 1.9 FE2<HAMBICIDAE N, RRFEAEZDOH
AHRRBIEE. BMUKEABRDOIEEHIICENT, KDEHADDER
AL —T—HOBRE TIHEUTce RERIF. NAMERRNAN
BEEICET I BERRAZREIZDEDEVWRS (Fig. b,
Nanomaterials, 2025, 15, 796).

PEG-b-PMNT
Cavrigr of PIL
ROS seovenping

Fig. 4 Our research featured on the front
cover of Chemical Communications.

-

Heteronuclear Lanthanide-Thiacalixarene
Complex Exhibits Upconversion Luminescence
in Aqueous Solution

Heteronuclear lanthanide (Ln) complexes possess potential as molecular
UC materials. However, several challenges exist, including quenching by
vibrational deactivation in aqueous solutions and controlling the Ln-Ln
distance of the hetero-Ln core. We found that mixing thiacalix[4]arene-
p-tetrasulfonate (TCAS), Yb*", and Ln*" (Ln*" = Tb*', Er’") results in the
formation of heterotrinuclear Ln-Yb-TCAS complexes (Lns.Yb,TCAS,,
x = 0-3). Upon NIR laser excitation (972 nm) of the Yb*" center, visible
luminescence corresponding to the Er** center or the Tb*" center was
observed in aqueous solution. In addition, we investigated the dependence
of the emission intensity on the excitation power using a log-log plot,
which showed a linear relationship with a slope of 1.9, suggesting that the
luminescence originates from the energy-transfer UC (ETU) for the Er-
Yb-TCAS system and the cooperative sensitization UC (CSU) for the Tb-
Yb-TCAS system (Figs. 3 and 4. Chem. Commun., 2025, 61, 5110-5113).

Cancer cell-specific killing effect by photothermal
conversion of near-infrared-absorbing platinum
complexes encapsulated in nanoparticles

Our group is investigating the applications of diradical-platinum
complexes in cancer photothermal therapy (PTT) due to their
photothermal conversion properties. A hydrophobic complex PtL,
having bromo groups in the ligands was encapsulated into antioxidant
nanoparticles (NPs) consisting of an amphiphilic copolymer PEG-b-
PMNT. These NPs strongly absorbed NIR light in aqueous solutions.
Their light-to-heat conversion efficiencies were 99.9%, surpassing other
candidates for PTT agents. Despite having no inherent selectivity
between normal and cancer cells, their uptake by cancer cells was
approximately 1.9 times higher than that by normal cells. Moreover, the
treated cancer cells were killed by irradiation with a lower-power NIR
laser, compared to the treated normal cells. This study proposes a novel
drug design for cancer cell-specific PTT (Fig. 5, Nanomaterials, 2025,
15, 796).

n=1999%

ﬂT 9 >

N
A——
20=30 nm
PtL,@RNPs Cancer colls

N Cancer cell-specific photothermal killing effect

=

Fig. 5 Cancer cell-specific PTT using antioxidant nanoparticles encapsulated
into diradical-platinum complex (PtL.@RNPs).
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N0/ EBRENRATIRE - ETR/N\AA
T TINA AE L UHRFHE S X T LDFREFE

Development of Environmental/Biomedical Sensors and Visualization Systems

for Material Functions with Micro/Nano Electrodes

2R B Z
(I#MFRHE FRIE)

Professor

Hitoshi Shiku

RE WNET )\ A ZDNA ABR-BRBEZY VYT IRILF—RUICKEBBENBTESNTVND, Th5DTN\AREFERTEIET,
INFTHRELSIEGRROBREL, GENODDELRETE. ERRE. MEFHENATREICBoTWS, Kieo EHREEBRUIHNG
HpEF v 7 2EBIT BT, BEERICACPEFRRNTOEYEDEZY UV IHAREILED. TOLSBENDRHIC. BLEYr70:
F/VRTLERFAARBRILZETNNA AOBEICMOBATNDS, K 1IC, 2025 FORAREDXAVN—DEEZTRT,

Micro/nanodevices are in continual demand in biological science and engineering to achieve accurate analytical information. We have developed

micro/nano electrochemical systems for environmental and biomedical applications and to evaluate energy materials. Figure 1 shows the photo of

the members.

EEBEHETIVORONA ALYV
BRR7U—=v I 0fkpic, BEMBO/NY ZEEEZFMET
ZBFENEENT W, SEL NEETILOMENLFTMEZR
BEICTI3ESEREEILBET/NA RAERHE U, M2 IZ2WHRXD
inside front cover T$%0. ZAREERE/NBETILERALL
TW3, ZOLSBREBEKUEF Y UHEHE I N in vitro ETILIE.
BYERZRAVEVAIESF TCOFANBERFTES,

EXLPRICIRME Z AV iR

SRTEMNICHEELLRROMRRERTHZMERERAT7cOCR
(&, BflR 2 RITEEDOMIBE LA, EFEBEBIEER P EFKER
BETIELTHASINTWS, ZOLSBRICATIE. MEHED
EEDFENARI—=TY MEHE - BT 2 REDNH > SEL
BRISBRIZEARREFNAUCHMIBERS FOIA—IVIF
FEERFEUR (B3), BT FINEREITZET, BBER
EZTIRAREERNTERDY Y IV EEHATEDToH. N\ XIb—
7y hEHANORRADBRFTES,

Fig. 1 Photo of the members in 2025.

Biosensing device for microphysiological
systems

Evaluating the cellular functions of cultured cells is essential for drug
screening. We developed a porous electrode device that can effectively
assess cellular functions in a gut model. This study was featured on the
journal’s inside front cover, and Fig. 2 presents a schematic illustration
in which the porous membrane device and the gut model are personified.
Such in-vitro models integrated with electrochemical sensors are
expected to be widely used for drug development without animal testing.

Electrochemiluminescence microscopy for
the analysis of cell spheroids

When cells are three-dimensionally cultured, they form cell aggregates
known as cell spheroids. These spheroids are widely used in regenerative
medicine and microphysiological systems because their functions
closely resemble those in vivo. For these applications, it is important to
evaluate cellular functions in a high-throughput manner. In this study,
we developed a novel strategy to measure biomolecules produced by
spheroids using electrochemiluminescence microscopy (Fig. 3). Compared
with simple electrochemical devices, this strategy enables high-
throughput and spatially resolved assays.

Lab on a Chip

Fig. 2 Electrochemical microphysiological systems for a gut model. Reproduced
from the inside front cover of Lab Chip (DOI:10.1039/D5LC90109J). Copyright
2025 The Royal Society of Chemistry. Licensed under CC BY 3.0.

Y. 4N

]

IR R EN

AR PIED 155 ERHIT BEE IR
(THFRRE R (BEREIOC 747 (FEIZRKE RIE)
Associate Professor ) AT RAE) Professor
Kosuke Ino Associate Professor Akichika Kumatani
Hiroya Abe

BEERR HEAE
(LLEEKE HIT)

Associate Professor

Kumi Y. Inoue

HFEZ 7 = O K ORABHEEL DA

MRA7 04 FADEHER. ERHAKFOBRBLAIEIIY—ZY
TICBWCEERRETHDEEDIC, HULWFEORZERIHLW
BIRY—ILELTHRTES, ZOLSBENDDIC. BNEE
LA ZRWBRLETHEDIBDRFDAA—I VTP, Hl
BE7O0—7 ZBWHlRNEANDILBORFEERTELVRT
LZRFELR (K 4), KEffiE. MREVMZPERER, BEER
DRBFICHEF2HF Y —ILELTHEENS,

FoRK
THUEOBFEEET >/, INSESH, 40 HULEOES
HRZT oI,

n=h
2E

ONIIEZ (M2) :  RRY—E (8556 BtEIIY77LYR -5 38 @K
TEFOR)

OEKRKERX (M) 1 RRY—E (51 7 FELEZRFHSFILAR)

OINEF (BY) 1 70747 - IINE (HEDLKHMFRIEI VY RI VL
2025) (Fig. 5)

OBEHKE (M2) : HEFRXY—E (5 85 AL HR)

OFREFEN CEHIR) : Springer Nature Editor of Distinction
Award 2025

O FIERER (R BEFEFETE (BREXIDO-F/IRTLER)

OFRFEN (EHIR) - Outstanding Reviewer 2024 for Lab on a
Chip (EEEMLES)

OKXRBRAE (M2) : TEHARBIRE RILKZ)

O%HEFAF (B4) : TEHRE (RILXF)

Microelectrode Array  Microelectrode Probe

Fig. 4 Electrochemical analysis of intracellular diffusion in 3D cultured cells using a probe
microelectrode and a microelectrode array. Reprinted with permission from Electrochimica

Acta (538, 147005, 2025). Copyright 2025 Elsevier.

Fig. 3 Electrochemiluminescence microscopy
for measuring diffusive biomolecules from cell
spheroids. Reprinted from Sensors and Actuators
B: Chemical (441, 137944, 2025). Copyright
2025 The Authors. Licensed under CC BY 4.0.

Evaluation of intracellular diffusion in cell
spheroids

It is important to measure intracellular diffusion in cell spheroids to
elucidate drug mechanisms and facilitate drug screening. For this
purpose, we developed an electrochemical approach wusing a
microelectrode array and an electrochemical probe. This strategy
enables analysis of diffusion of redox molecules within spheroids. This
technology is expected to become a valuable tool in cell biology,
pharmacology, and regenerative medicine.

Conference presentations

More than 40 presentations, including 7 invited lectures.

Awards

- Tomoyuki Ogawa (M2): Poster Award (56th Semi Conference & 38th
Tohoku Young Scientists Meeting

- Gaku Kurogi (M1): Poster Award (Joint Meeting of the Tohoku Area
Chemistry Societies 2025)

- Nozomu Koiwa (B4): Frontier Lab Award (Michinoku Symposium of
Analytical Sciences)

- Taiyo Kanno (M2): Yong Poster Award (The 85th Symposium of the
Japan Society for Analytical Chemistry)

- Kosuke Ino (Assoc. Prof.): Springer Nature Editor of Distinction Award
2025

- Hiroya Abe (Assoc. Prof.): Young Innovator Award on Chemistry and
Micro-Nano Systems (CHEMINAS)

- Kosuke Ino (Assoc. Prof.): Outstanding Reviewer 2024 for Lab on a
Chip (RSC)

- Kimiharu Oba (M2): Graduate School of Engineering Dean’s Award
(Tohoku University)

- Kyoko Shibata (B4): School of Engineering Dean’s Award (Tohoku
University)

Fig. 5 Photo of the award winner.
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EREE7OEZASEMEE  Sustainable Recycle Process
BiESY—y Ot XFESE Environmental Green Process Study

BT OERDOHDY T LET h 7
H% RS FRia

Systems Innovation for Sustainability Professor
Yasuhiro Fukushima

VERRAZBCLDFHRTESLESORRICEIT T BRATES XS EZRTOEAKMORAENTONTWS, HMEETIE. hs5D
R OWT, RROERRK LOHESANDBAICLZERTIEBRL BV BANBHRCETZERDN TED LS. EVayAUYT VTR
BEREEITSTET, MENBRREMOERZRZ  EICIHDBEATND, FICHRDKREKA—RYZa— A ERETZH, /1
A ZAFEREKM,. KRREEFA (CCU) £iff. ZLTEBITAIIRMEIPERBROERELBSBRITINEFE RSBV, (CAERRIZREEL
TIXLF—ZB/BTVWBREE, BERRTHINARERSNIRILF—ZFE>THREERIL TV BRI N BSBVREICEWNT, EKiflf
VATLIERDSNZHEPHAVWSINEERERENER>T S, RROZEHE, DEGRINOEPEREDEHAELEAZHSMLT,
ARt RORRICET IRIMOEPHRBA/R—2 a3V DRREZEIEY,

Many “green-process technologies” are being developed to realize a sustainable society, overcoming various serious issues related to materials
circulation. Our group had developed a platform (toolbox and database) to assist a vision-oriented design and development of systems that employ these
technologies, thereby effectively contributing to the realization of an attractive society equipped with sustainable materials circulation. Today, our
modern society strives for realization of carbon neutrality — a form of complete materials circulation that compels us to go through an unprecedented
change in the production and consumption systems. Biomass utilization, carbon capture and utilization, and post-consumer recycling are core enabling
technologies, the optimal design of which would appear differently depending on whether it is targeting current or future applications. We create future
society visions, explore combinations of required technology and resources, and contribute to swift innovation of enabling technologies that are
interrelated by circulation of various materials and energy.

REERED 2025 F

2025 F 4 BEOMANFEBZIC. BEIBLDLATYEN In the 2025 fiscal year, Matsuda and Mwangi were appointed as project
= — is. f. and postdoc researcher, respectively, establishing a new
THRBICHEEL. lemotee B (EHHEBNR) 8AL T PO AP ) espeeTIveR, y
%AE#E ‘-f{_ %W/tj > \é& (Eﬁiﬁiﬂ%{)\ Mf structure for the laboratory. Wu (Project assis. prof.) transitioned to
DEERNRBICHR MR TRBE BT, TEHNSDOFH 4 National Cheng Kung University from August. The new academic year
FhE4H RERE5E (BFEE4BED) RYVT 4 4. BH began with 25 members, including 4 fourth-year undergraduate students
BEB 242025 2 CHEERZDZ -, 10 BEDHF I KERE from the Faculty of Engineering, 15 graduate students (including 4
14 (B24) 2BRfco £fo. HBEDL GAP 77V K Step 2 D international students), 4 staff members, and 2 administrative assistants.
FIRT, MPZFBUEZEICHT T, MEELDRABUCER-
RAFMRZMERSE .

Fukushima Laboratory’s topic in 2025

In September, the team welcomed 1 new graduate student and 1 master
student. Additionally, with the successful adoption of the Michinoku
GAP Fund Step 2, we accelerated research and developments begun in
the previous year as preparation for setting up a climate start-up

Ell*.l#%%ﬂl] . business.

FREI0FR (BA, R, 8#). tFIFREILZEE 27 [ The 20tk Annual Meeting of the Institute of Life Cucle A .
" . " e 20th Annual Meeting of the Institute of Life Cycle Assessment,
FlRERR (7R, 8, 26, EFTFRE 56 ERFA= Japan (ILCAJ) (March, Hiroshima): Presented 8 research topics.

OB, ®R, 4. 2IZSNAFAE (11 A, 44 (&ML, SCEJ 90th Annual Meeting (March, Tokyo): Presented 8 research topics.
FNENHAERRLHEEETo. The 27th Advanced Research Presentation Meeting of SCEJ Tohoku
Branch (July, Sendai and Hachinohe): Presented 2 topic.

SCEJ 56th Autumn Meeting (September, Sapporo): Presented 5 research
topics.

SCEJ Hachinohe Meeting (November, Hachinohe): Present 4 research
topics.

Fig. 1 Igarashi received Student Best Poster
Presentation Award in ILCAJ Meeting

e ] &Y
> w R
HEHIR K 2= BV A\KIR g HEBY RRR
Associate Professor Assistant Professor Research Assistant Professor
Hajime Ohno Koki Yagihara Tsai-Wei Wu

EFfFSEm:

- PSE Japan 2025,5 B, &R :D2 DE. ¥—F/\v i, IR,
M2 OREE, NED 5 ZNSIL. RRIY—FHKRZToTc. &I
NEFRAY—RREZZE U,

- LCM 2025,9 A, 15U7 : M2 O EASIL. RRAY—FK
Z1ToTco

- 2025 GREENIE Conference, 9 B, 82858, ABFMNSMU.
AEAERELOBEFBEZITof.

+ Tohoku-Taiwan Symposium on Chemical Engineering for
Carbon Capture, Utilization, and Storage, 9 A, Ili& : it
KEBLVCEBOEBBEOREDNSOARELZEN—EICR
FEMR BN TN, ERARENERZL. (LFETEPRERFR
EZIFICO R REREBICOVTOOBRL LVRRAY—REET
ANy o

-+ 2025 AIChE Annual Meeting, 11 B, 7XU# : AKRR. ZH
(M2) &L, THNRRAY—RRETofc. RERRIBHED
MIT @ Allan Myerson BURIAREIC. AZTZHRROMIAR
EEERTHEL. BRI ZT 1.

- Pacifichem 2025, 12 B, 7XUA &5, KBHMSML. OE
ARFERET ST

-4

pil

- AtE:BA LCAZRE 20 OffRRERE FEBHFRKIY—
HRE

- f&lE : PSE Japan 2025, Student Poster Award

- MEEZRIZRNAFAS ZHEEHE

Fig. 2 Participants in Tohoku-Taiwan Symposium

International Conferences

- PSE Japan 2025, May, Tokyo: Thanapat (D2), Fukushima (D2), Wang
(D2), Inukai (M2), Murakami (M2), and one additional D2 student
participated and presented posters. Fukushima received the Best
Poster Presentation Award.

* LCM 2025, September, Italy: Murakami (M2) participated and
presented a poster.

+ 2025 GREENIE Conference, September, Taiwan: Fukushima and
Ohno participated and gave an oral presentation as well as an invited
lecture.

* Tohoku-Taiwan Symposium on Chemical Engineering for Carbon
Capture, Utilization, and Storage, September, Sendai: The symposium
was organized by our laboratory. Researchers and students from
Taiwan gathered for academic exchange.

* 2025 AIChE Annual Meeting, November, United States: Yagihara and
Yasuda (M2) participated, and Yasuda presented research outcomes in
the poster session. In addition, they visited Professor Allan Myerson’s
research group at MIT.

* Pacifichem 2025, December, United States: Fukushima and Ohno
participated and delivered advanced research presentations.

Awards

* Igarashi: Student Best Poster Presentation Award, 20th Annual
Meeting of ILCAJ.

+ K. Fukushima: Student Poster Award, PSE Japan 2025.

* Murakami: Student Encouragement Award, SCEJ Hachinohe Meeting.

Fig. 3 Murakami received Student Encouragement Award
in SCEJ Hachinohe Meeting
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BERER7OEAZEE
EEMEIEREtE9DEF  Mechanics and Design of Composite Materials

BRICKBULENIVLFI7 72023 F)
EEMEIDERET - FF - 7l

Design, development and evaluation of multi-functional composite materials

Sustainable Recycle Process

#i% KB 2%

Professor
Fumio Narita

AMFEETIE. Digital transformation (DX) #2DERICEBLRERE (TRILF—/\—RZFT VD) IEP Y MR OKRET-FF:
FHEICIDEATWS, e, EBEIIVvINTFPRESS VA VEARBUCEEMEHTEE L. BE - B oSBT - MAtor Lk
ZBIBUTHERN - REBRNMREEDHTW\D, £, BEFLRERVIES 2O DOBREREAREEMROBIEEBIEL. MKEERYT—
EEMEPEEEERERE - BRUT 1% UESHE. £08%. HlEELREEFMLTVS,

Our laboratory is engaged in research to design and develop composite materials for energy-harvesting and sensor applications, which helps realize a
digital transformation (DX) society. We focus on composite materials with piezoelectric ceramic particles or magnetostrictive alloy wires and address
improving their strength and functional properties or reliability and durability through both theoretical and experimental research. In addition, to
mitigate environmental pollution, we are developing eco-friendly structural materials with extremely low environmental impact, such as Japanese
washi paper—reinforced polymer composites and functional silk threads. We evaluate these materials for their mechanical and physical properties,
biodegradability, and microstructures.

EREAHH

EEESIvIRAEHL. £, sFEEZEOFYUBEYILOY The design and development of flexible lead-free piezoelectric materials
B3 (PZT) ICIREEWE () NEENTWNST-0. ZREIENT are crucial due to the brittleness of piezoelectric ceramics and the
EEMEORENEEEINTW\D, RNARETIE, $h7Y—EE
JRFAERIN—2ERL, kERBi#ER{ETSXF v (CFRP) developed lead-free piezoelectric nanoparticle-dispersed polymers and
EZBBEUTCERELTAVL. OOFREMBRICKIILTWS, Fi-. laminated carbon-fiber-reinforced polymers (CFRPs) as electrodes.
RUT—NBOEEH FABEERE RN IC TS €T Ea i Corona discharge polarization was applied successfully to these

3 . . ) . composites. Additionally, we proposed a fabrication method for
REEBAT AR Y —OFRTERIRRL, BiEz L TE1E functionally graded piezoelectric particle-dispersed polymers, where
%, EEEE - P IRBAEEECERNERI R EDBEZ®EAL the volume fraction of piezoelectric particles was varied in thickness
TW3 (Fig. 1) SROEFRMNERFENS,

Piezoelectric Composites

inclusion of toxic lead in high-performance piezoelectric materials like
lead zirconate titanate (PZT). In our laboratory, we have successfully

direction. By controlling the structure and fabricating prototypes, we

clarified the correlation between compressive shock and bending

BEESE vibration power-generation functions and the graded composition
(=)

BHRERMEZRYT To-Dy-Fe 6&id. ICBERKEGED
FEEL-THED. BEETHZIEVWSRAEELTWS, Fe-Ga
EEHRAKICBREREZRIN. MITOHUIHEREOESE Magnetostrictive alloys such as Tb-Dy-Fe exhibit excellent
B> TW3, KFEETIE Fe-Co 74V / KiSESMEEERL. magnetostrictive properties, but their brittleness, eddy current

_ e o . generation, and high cost pose challenges for practical applications.
* B by VDo Ca - fi 7 s . . - L C e
R - MERABICANLT NS, e, Fe-Co VI TER>TTI However, the difficulty in machinability and the fabrication cost inhibit
- — PN SR A - . = = ; o o )
SZULARICESATKIMZRIL. FREBRICERIIES their applications as magnetostrictive devices. We have developed Fe-Co
BEASMBIZRRLT BHALERELTWVWS, 5. YEN wire—resin composites and have succeeded in generating vibration and
MELEEBOBREESMBOLIRE R - EHEHTICERL. impact. We have also established a technology to embed twisted Fe-Co
BEDA L2 Y ORRICAI R EEH TS (Fig. 2) wires in aluminum alloy and developed a light metal composite material
R cliTnaciE f o

distribution (see Fig. 1). Future developments are expected.

Magnetostrictive Composites

)
Typing Polyisnide E#j
L L I \
T Cu . .
' Electrical energy
- BTOMYIF-TeFE)

Vibration

Functionally graded
pleroelectric composite

Bending vibralion Dutput voltage Frequency

Fig. 2 Schematic illustration of magnetostrictive
virus sensor mechanism.

Fig. 1 Schematic illustration of functionally graded
piezoelectric composites for energy harvesting.

HEHUR FHE K B EES
Associate Professor Assistant Professor
Hiroki Kurita Zhenjin Wang

BRIEEAESHH

AARETIF. AEMEZBRETHBRLTESNIEZILO—X
F/TFAN=, MREEDMRERIV—ZlHAEDOECERE -
BREGFEATR (JV—rIYRIYR) ORRICEDEATE
D, DEBEICEITZAEFEE(IEEVHRSEDTWVS,
Flo. Blcg)O—RF/T77(N\—%EEL. BRERROAR
IERIILTHED, ZRULDDHZIAXDERERENDEMNHF
2hTw3 (Fig. 3),

ZDfthDEED

<ZE>

- International Symposium on Green Processing for
Advanced Ceramics (IGPAC 2025) Young Scientist
Award Gold Prize (LLL7%&F)

D7 FE RENZEMEREZE (BF0

- 2025 Tohoku University & Taipei Tech Joint Symposium
"Excellent Paper Award" (AL@7%7:F)

- Joint-Symposium on Mechanics of Advanced Materials &
Structures 2025 "Best Presentation Award" (#8F3X)

<#HE>

- £4%E "Piezoelectric Materials, Composites, and Devices:
Fundamentals, Mechanics, and Applications (Elsevier)"
kR , F. Narita and Z. Wang

CEE TRUKEIEMEN (BEEE) . wE - Bk, 7E RHE
AR, HEEES, FEHAS, BRHEELEMS A

<FODAth>

- KBR - BFEAE ¥+ 5U— WEST BEFK+FHEBRANR—X
CRERDBNALE~EO - TIvyavOXEER~ REME
BLUREDEN

CNFEBTRZHE TELRELMOMAZ | RO—VE “HLE
=M OKXER) BfE EHILE - ERYAIVRTA)

Fig. 3 Cellulose nanofiber reinforced
cocoon of a silkworm.

that converts impact into electricity. Furthermore, we are investigating
the changes in resonant frequency and output power of magnetostrictive
composites caused by material adhesion, aiming to develop
magnetostrictive virus sensors (see Fig. 2).

Eco-friendly (Green) Composites

In our laboratory, we develop high-strength, low-environmental-impact
(i.e., green) composites by combining cellulose nanofibers (obtained by
thoroughly pulverizing wood fibers) and washi (Japanese traditional
paper) with biodegradable polymers. We also conduct research focusing
on changes in mechanical properties of the composites during the
degradation process. Additionally, we successfully created high-
strength silk by feeding silkworms cellulose nanofibers, which is
expected to contribute to the revival of the declining Japanese sericulture
industry (see Fig. 3).

Other Activities

<Award>

* Young Scientist Award (Gold Prize), International Symposium on Green
Processing for Advanced Ceramics (IGPAC 2025) (Kohei Maruyama)

* Graduate School of Environmental Studies Scholarship Award
(FY 2025) (Zibun Zhao)

* Excellent Paper Award, 2025 Tohoku University & Taipei Tech Joint
Symposium (Nanako Maruoka)

* Best Presentation Award, Joint Symposium on Mechanics of Advanced
Materials & Structures 2025 (Zibun Zhao)

<Education>
* Publication of the book Piezoelectric Materials, Composites, and
Devices: Fundamentals, Mechanics, and Applications (Elsevier),
F. Narita and Z. Wang
* Editing and publication of the book Fun and Easy Mechanical Drawing
(Asakura Publishing), Editors: F. Narita et al.; Authors: Z. Wang, H.
Kurita, F. Narita et al.

<Others>

* Presentation of research and future perspectives at the Japan Red Cross
Society exhibition space, “Future Outdoor Medical Facilities: Zero-
Emission Disaster Medicine,” Gallery WEST, Osaka—Kansai Expo

* Organization of a science workshop for elementary school students,
“Fly Beyond the Sky and the Future! An Adventure with Drones and
Mysterious Materials,”
at Gakuto Sendai-Miyagi Science Day

Fig. 4 Group photo of summer trip
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ISR EHESESERE  Ecomaterial Design and Process Engineering

BHiEnF{L¥E49EF  Environmentally-Benign Molecular Design and Synthesis

BAARIZICIERY % Chemical
Engineering Technology D&l o>

KR KH 2
Innovative experimental and theoretical technologies on chemical engineering Associate Professor
for creating sustainable society Masaki Ota

RRDEEREMBEEDFICEVWTE, LELAREAFOARBENEAINSIETAGNORIERAOHEREN RIS NTE .,
NI UERIE. ROV DREREN - BEYEORIEICHIT T, ZBRIERROM. T/ =)L, KEOQJY—VBEZRWCBERE.
BICBIRR - ERFRAOHNRBICLIRERMNUMERMORREICKH T INAMREHELTWS, FicHIETIE. Hildebrand B#EE/N
IA—SEMHBIIRUVc T Y NAE-RFRE/NSA—S ZER/PERIC. CEEZERICEVTHRRECERRRRICEI LFRTER
HEBEZENELT. RABRPERCEYOEMNFRZIEE T2 TE2RMORAEICEITZMRICOVTHIMMEIRO AR —RF A%z
FEEE T2 H DN T, ROREBYEREDHOBERRILZE. BRI AL - BEABFEDNHRITOMESREDHOTOE
AVATLEILEWTHIHBERBRERDTE Lo INSOAREHEET DO DEREHIFMEFETRICHD, EREYEONENSETILER
TER - BROWENSHREZED TN,

Green processing and engineering are required for the chemical engineering of pharmaceuticals, foods, beverages, cosmetics, chemicals, and so on.
For this purpose, we aim to use only non-toxic solvents such as carbon dioxide, ethanol, and water for extraction and separation processes, instead of
harmful or potentially toxic solvents. Recently, we developed an entropy-based solubility parameter—an extended Hildebrand solubility parameter—
for high-pressure fluids (sub/supercritical fluids) and have applied it to designing extraction and separation techniques in order to achieve sustainable
green chemistry. We are promoting these experimental and theoretical approaches based on chemical engineering to study and develop new
environmental sciences and technologies.

IYhOE-BBRBE/INTAXA—%5 (eSP) DIH

EZXRSMRMOREREME M DB 2R 5T 517D, 1930 F

RIC Hildebrand ARIE U A REE ) S X—4 (SP1E) [31BHTE The Hildebrand solubility parameter (SP) is useful for chemical

_— . N engineering processing, such as for extraction and separation techniques.

||t % 3 . . = = ~ B8 i ’ ) )
ABRETHL, hid, 9T OREER L?E\%kj/gb\b 2 Selecting suitable solvents for production of targeted functional natural
BICKDARBEL, SSKCBBRTY MOE—NZRENEETE resources is usually difficult for high-pressure processing.

BEUVERBRRICEDYMETHD. BEREDOM. S0 FH

ROBEHBERLCANENTNG, CONTA—YIER, EXR pressure conditions, we recently extended its value for high-pressure

mEM O - PBEICEWTIRERE T TCERINTE LD, &b fluids such as sub-/supercritical fluids (Fig. 1). This parameter is termed

[Ch->TEEIZ. BER BEERADLSASESERETHET the entropy-based solubility parameter (eSP), which extends the regular

BTE3LSCBRNEREH ICBET 32N T2 (Fig. 1) solution theory (Fig. 2). Now that our thermodynamic property has been
Al 2. « « . o

COYEER. SPEEEBREDSZHRNFETHEZIENSI VA

Application of our entropy-based
solubility parameter

Although the SP has been widely used under ambient temperature and

made available, we can more easily predict high-pressure extraction and
separation processes and drastically reduce the economic and time costs

i 2500
.
K L
_{Té' s 2000
—_ 23 Ok
5 _ [MHvp—RT i
— |
H v _.I—.t- = 1500 Methanol
L 25 2 [ Benzene Ethanol
E L Isopropanal
Hildebrand Solubility Farameter . é 1000 n_HE";{';'::"E Ethyl Ac':;atp:
& =2 r
T spof  EER-ERE ]
g b supercritical 0, )
5. = ds\ _ [{oP L 25°C, 0.1 MPa
av - aT , 0 10 20 30 40 50
Enthalpy based solubility parameter [MPa""]
Entropy-based Solubility Parameter {Original) 5 = AH,, — KT

5%

Fig. 1 Hildebrand solubility parameter (SP) and Fig. 2 Correlation between SP and eSP

entropy-based solubility parameter (eSP)

OE—BUARE /T X—% (Fig. 2) &&fHHeh. COBERmHIFEH
SN EICLDEHTFHZ UGN SEBESE TOME I E#ERD
EETESDLSICHD, ITHRICETZERBRNIX N ZXIEICH
BMTEBDLDICBofc, (PR I0FEXMRERERE - HFRF
HFEOREND) SELZOERR LOFMARZRTIDIEN
TEf,

BN R SR A R R T DR R

B, BAGBEERECHAR TERRNERFABVEDIHRE (MR
ERMUSEMEESE) OAVYYFILARICKIILTWS (Fig. 3).
2013 Ficld. CORBIERLIEHXNBBHEERADTRENT
W3, AVTFUTr—F BEREOEBHEERZABIIY—IC
EOREICHETIHEEZDEDICH S, 2023 FiF. INXTH
FTCELERABEIEEMCOVWTOERR LOWRT—H
NEDO "ERIC L2 EHFMAERBIIESRE IKRIRSNT, 20D
XEEZRTT RE. INFTEIDEESSITERI DN TSR
REBEDRFEEWSHBEICRDHEATWNS, ZO—EDHRDOF T,
B DAEEICEI U (Fig. 4).

2025 (£ 8) FOMHEEE

SEER. tEYEOEHRUZRRIZERTH apVP EZE
LZEITHINUT, &Tew eSPT-PR EoS EWSHBOHRRNSD
REHAEXORAEICHRILI., TD—AT. INTTOHRR - %
BEEREHIEE BN 28BS - BERFMROMR~ERNIER
R~ BEERATZIENTE ., COEFBICEDE, ¥F
AREFBICHINDSHZETNTVEW, SEESBRELT 1B
AZR UFv—RAIREZETULIBRE IVMEE B1EEDH
EARZHEET DI EDN TERLIERREBHRELR T,

for trial-and-error experiments. Thus, people would choose these things
using the eSP as a tool for selecting a suitable solvent or mixtures for
designing high-pressure extraction and separation processes. These
contents are based on “The Commendation for Science and Technology
by the Minister of Education, Culture, Sports, Science and Technology:
The Young Scientists’ Prize (2018).”

Development of flow-type subcritical
fluid separation

Recently, we developed a flow-type subcritical fluid separation apparatus
for separating colors, flavors, and so on from targeted natural resources
(Fig. 3). The JASCO Corporation collaborated to make interlocking back-
pressure regulators and another related setup based on our time-
programming regulation concept.

This year, a small and multifunctional subcritical fluid separation
apparatus having low cost was designed and is being developed.
Although the apparatus has not been widely used in other research, we
would like to conduct PR activities with NEDO to promote the green
separation processes.

Activities in 2025 (Publications)

[1] XHEE®, B, ERE, BEYEOBREICOVWTO—#KL
[CEDMYEICH T 2RMEAIEOER TR, L2 TEHXE,
51, 2025, 129-132.

[2] XEHE®, B8, [RARNEAIEDREICLDMAMEICED]
BRREIGEOHTEE, LFEITEHNE, 51, 2025, 133-135.

[3] Masaki Ota, Naishu Yang, Hiroyuki Komatsu, Hiroshi Inomata,
Richard L. Smith, Jr., Entropy-Based Solubility Parameter-Translated
Peng—Robinson Equation of State (eSPT-PR EoS), Liquids, 5, 2025, 21.

[3] XHER, 1 2B - ERAMAROMA~ERNERE
BT ~, RILRZHIRS (2025).

Fig. 3 Flow-type subcritical fluid separation apparatus

Fig. 4 Results of prediction of retention time with separated
chemicals on supercritical fluid chromatography.
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EISEIREHESESERE  Ecomaterial Design and Process Engineering

BIEMRIREEISSEF  Environmental Materials Surface Science

RE-FEHRROEHFEICED <
R Al EEfL RN D EER

Contributing to a Sustainable Society through Surface and Interface Science

.

B BEA
Professor
Naoto Todoroki

A=IRYZa—r I ORRICERT ZKER, REEH. —BRERRBELGEOIRILF—FR - YEEBRT /A XADHEKIF, BEREICH
WoNZEMEMBOREICREELTVS, INSORMEMEOEN - ZEEE. MEREORFBEICHRTZERMAN - EFH - LF
HMEICL>TRECEAE NG, E5IC, BRILET/\ARICEITZEBMRLZ. £B. A% BIEYEBEDSBIRE—BEEMHTH
32ENEL INSMBFEOREBEIL S > TRRESNZHBNTERPERGEEREDELOYENEBBITREICKEHET S, L
OHMRETIE. BENPREICHESNICETIEBZAWVT BERAORFEELEAFEBEN M RERTEEPEBRMHORERICSH
SFITHEZHSMCITIERMAEHELTWVNS, Bic, ETLBEBZAVTEONLARICEDE, RARBE TEVREERZRIREY 2.
BN EORREZRERELTWVS,

The performance of energy conversion and material transformation devices that contribute to carbon neutrality, such as water electrolysis, fuel cell,
and carbon dioxide electrolysis, is critically dependent on the catalytic materials used in the electrodes. The characteristics of catalytic reactions are
strongly influenced by the geometric, electronic, and chemical properties of the material’s surface atomic structure. Furthermore, electrode materials
in electrochemical devices are often heterogeneous material composites (such as metals, alloys, and oxides), and the mechanical stability and
conductivity, which are governed by the interface structure between these materials, significantly affect electrode performance. Our laboratory
conducts fundamental research on catalytic reactions on electrode surfaces and their effects, using well-defined model electrodes. Our goal is to
develop practical, high-performance electrodes based on these insights.

KERAMFEHREICRIZFTRARFESEDREHENH Elucidating the Impact of Surface Atomic
Structure on the Performance of Water

FE4 RIS (OER) H¥&179 %, PEMWE O7/—RE&ENDOEE
BRETH 3. RBTEIRRDNMESNTHD, RITRET electrolyte membrane water electrolysis (PEMWE). Because the anode
& Ir BIEMAERES TV, LALGBHS, Ir BBOTHELHD of PEMWE operates under strongly acidic and high potential conditions,
EMiRRTERTH DD, PEMWE OLE&ELRERICHEIFEHRED the usable element is severely limited. Iridium (Ir) oxides are currently
KIERYFARDENTND, RAE TR [rOs 5 &k O R fit employed in practical PEMWE devices. However, since Ir is an
. N extremely scarce and expensive element, substantial reduction of Ir
RELTHRHENTNS RUO (DWT, RERELRES NI E usage is required for the widespread deployment of PEMWE. In this
ERBETETIAEZERL, ChSOMEDESE - ZERICE L study, single-crystal thin-film model catalysts with well-defined surface
By RERECEETRAMOEEZRE L .

O IrO2z, RuO: Bf5RBEETIVEED OER &, TEM
F—UTIARFEEER N IrOz, RuO: OBERFEETILA O OER Activity and Stability of IrOz and RuOz

EHEERL, BESHRPICEITS OER FEEE—EERTTOD model catalysts

REMZFMUT. IrOz2, RuOz EBICHEELE. REMDOFIIIE Single-crystal thin-film model catalysts of IrO, and RuO, were fabricated

(100) > (001) > (110) &4 b, (100) EASEM - REUOWME T using an arc plasma deposition method, and their OER activity in acidic

BN-RERETHZENASHIC ATy —F. RESE SR electrolyte as well as their stability under constant-current conditions

The oxygen evolution reaction (OER) proceeds at the anode of polymer

structures were prepared. Using these model systems, we investigated
the effects of crystal orientation and dissimilar element doping on the
catalytic activity and stability.
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Fig. 1 Influence of Crystal Facets of IrO, and RuO,
on OER activity and stability

Fig. 2 Enhancement of OER Activity on RuO,(110) by Ti Doping

Group Photo

RIiGBDOEEBBRHED 5SRO SNILREMEIEH (S-number) I£D
WTid. RuO2 T (100) MERADEZRLIEHDD, IrO2 TldiE
SEHEOERIFEAE RN o fc, TN&D, MEEN - TEMK M
BMZREDFZ2ERAIMEBEPEREICL > TRERDZIENTE
=hiz (Fig.ho

O Ti R=E> 712 &3 RuO2(110) &E® OER i&EHm L

RuO2(110) EF/LAMEIC Ti ZMERIMUIBRD OER % T
fliL. Ti DFHRMEH 2-10 at% DOFRIC OER SFEEE T EMENRE
WICEET2cEERBH UK, BiC, EE X REH® X RIRINS 3
FRREIC LD HMERAEEORETH S, Ti RINIC LD EIEMEE
BEN Ti YA hDS RUTAMADBFHEE TIRMICEZEHRH
BIEFOTHOBEAICKZBRERNBMRICERNT D ENRS N
(Fig. 2)o

ERERA Pb BiROMKEEIEMARA

BNBRBEREDOT/ —RICld Po BEAERSN TV, BR
RISHIC Pb REICEML. 20 OER EMERED IS Pb B1b
VREO L2 EEIRBRRENZ VN, FAETE. ARSVRE
SULBESTUAREE P BEICERL. BRRIGEOMERIC
REUREO (2R, (L2 EROZEZORENTZI L
HTHRW Tz, S5, £RTIRICYWENBEREDOBITEEC
k=KL, $I2B -PbO, HE\V OER SERERT Z EEESH
izUf= (Fig. 3).

wR7AJ I~ RE

NEDO. ASPIRE. F-REl ZHQMcZEOTOY V McSHE U,
e, RERBEMRZIRFRELT, BROBEEHBMTE
Io7lco FBZEER. BS5OMERRICOVTERSE 24, B

RBOHORRZT oI, BBRIVEEFSE 83 MMEEZ
REUl, . BRILZRICTR2ETAVEFALEREE (Fig.4)

E%EL}TCO

Aarnan shift { e

Fig. 3 Identification of Catalytic Species on Pb electrode
for Zn Electrowinning

were evaluated. For both IrO, and RuO, the order of initial activity and
stability was (100) > (001) > (110), clearly indicating that the (100) surface
exhibits superior performance in terms of both activity and stability. On
the other hand, the stability number (S-number), determined from the
catalytic activity and the amount of metal dissolution after the reaction,
showed the highest value for the (100) surface in the case of RuO, whereas
almost no significant dependence on crystal orientation was observed for
IrO; (Fig. 1).

(O Enhancement of OER Activity on RuO2(110)
by Ti Doping

The OER performance of RuO,(110) model catalysts with trace amounts
of Ti doping was evaluated, revealing that both OER activity and
stability are dramatically enhanced by Ti doping. Furthermore, surface
structural analyses demonstrated that the enhanced catalytic
performance induced by Ti doping originates from a synergistic effect
of electron donation from Ti sites to Ru sites and the introduction of
anisotropic lattice strain resulting from Ti incorporation (Fig. 2).

Identification of Catalytic Species
on Pb electrode for Electrowinning

Lead electrodes are used as anodes in zinc electrowinning; however, the
chemical structure of the lead oxide films that form on Pb during
electrolysis and determine OER activity remains poorly understood. In
this study, operando Raman spectroscopy was applied to Pb electrodes,
enabling in situ observation of potential-dependent changes in the
chemical species and composition of the surface oxide films during
electrolysis (Fig. 3).

Research project, award

We have conducted many research projects, e.g., NEDO, ASPIRE,
F-REL In addition, collaborative research was conducted with multiple
companies. Our students have presented two papers at an international
conference and 6 papers at domestic conferences. Prof. Todoroki
received the 83rd Achievement Award from the Japan Institute of Metals
and Materials. In addition, one student received the Outstanding Student
Presentation Award at the Electrochemical Society of Japan (Fig. 4).
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Fig. 4 Certificate of academic award
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SiEEE (7057« 7+ Z7h) Endowed Division (Frontier Laboratories Ltd.)
RIGEITEEER A DEF  Innovative Analytical Pyrolysis

1t 5 B Foim D
DEMOEFAEZEHIEL T

RRBATREBEL LT

Towards Development of Innovative Analytical Pyrolysis Technologies

BNE - ARIANNT Z5T71— | BESE (Py-GC/MS ) IK&2BAFOF v I5UE—Y a3y BT SAFvIDIHTAIILY
INAARREROBHFIERICH I BD FOMBRIGTM. NSZERREETIHUWMMMFEEELCOTEERRE (BRI TEE. ARV
OYKT 57, BESMEE. TNSORIKERE) £1ToTWS, E£fe. 7OV TA7 - IR EIZBANSRZBL THRRREZER
ICHIE. BALOMARIRPHEMREERT S ET. JA—/NILAMOBRICEBEBAYICEDHET,

We are developing innovative pyrolysis technologies, such as pyrolysis-gas chromatography/mass spectrometry (Py-GC/MS), and the related

equipment for polymer characterization and development of pyrolysis processes for feedstock recovery from waste plastics and biomass resources. We

are also trying to develop human resources capable of global perspectives through international collaborative researches and seminars with Frontier

Laboratories’ global branch offices.

B3 -GC/MS L& B R—IN—T I =TV VY
TI3AF YU DK - B RRIG ﬁﬁﬁ’&%iﬁ

RNBETIE. RIV—DEEBNBLICRETIZAF Y IPNAA
RAECRZRERBHCERT ZIHDOFEE LT, BPBEAICEBLT
W3, BORERRTEEARBEITICEWT M8y ICLoTEX
DI ZEBZVIMTDFETH D, RBETIENBESREEGE
O —) ZAVWTTSRAFYIPINAATYZEDED T
ZRNREL. BNRICLOTELZBRERMEARIONNI ST
[ BEDEE (GC/MS) L&D EENTT S 7O0—F=HRL
W3,

SE, KEBETIE. YILFYayvhqrOZ40H%— (EGA/PY-
3030D) IEFvUFHARELTEREZEAL, GC FHITEREAN
UILTHRI DAV EHHZRITS2ET (Fig. D, /XqAF1H—
HNTHRBERBZETS . Z DRI RZEE GC IC LD M7 (Fig.
2) 9BFEEAK U, AFEZAVWT, Z—/N\—IVvI=FUY
TTZAFYITHZIRII—TILI—TILT ~> (PEEK) D#REE
RIGHRZA Y SAVRIRTDIEICHNUTce RIFRBRIG. [
ARBSEMIAKZE. Chongqging University EDHRKEREELT,

wwitch, Tiow contl

| Hsaym $o0 ger ilution

=B

Ceyerr Vet frgs Separation column EGah tube
P Hﬁ Wl‘l’ (Py-0ME mode) o (EGA-ME mode)

Fig. 1 Schematic illustration of a customized pyrolysis—gas chromatography/mass

spectrometry (Py-GC/MS) system capable of using air as the carrier gas for combustion.

Thermo-Oxidative Degradation of Super
Engineering Plastics Using Customized Pyrolysis-
Gas Chromatography/Mass Spectrometry

Pyrolysis is a promising approach for polymer characterization
(analytical pyrolysis) and chemical feedstock recovery from polymer
wastes (applied pyrolysis), as it can thermally decompose a wide range
of polymers into smaller molecules under an inert atmosphere.
Pyrolysis—gas chromatography (Py-GC) couples a micro-pyrolyzer with
direct GC analysis of the resulting products, enabling rapid and reliable
characterization of polymer microstructure and composition as well as
efficient screening of pyrolysis conditions for feedstock-recycling
process design.

This year, in this course, we developed a method in which air is
introduced as the carrier gas into a multi-shot pyrolyzer (EGA/PY-
3030D), with a newly installed line to dilute the air with helium upstream
of the GC (Fig. 1). This setup enables combustion to proceed inside the
pyrolyzer and allows for direct GC analysis of the resulting combustion
gases (Fig. 2). Using this approach, we achieved inline analysis of
combustion gas products from poly(ether ether ketone) (PEEK), a super
engineering plastic. This work, conducted jointly with the Yoshioka
Laboratory and Chongqing University, was published in open-access
format in the pyrolysis-focused journal listed below.

lI FIEK_&ir
| =—m= IR lateanin 0.3
— ] o
_ | ——ed | -
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= — i
HE 43 0 S M8 451 0 e M0 4w B sm M o w0 "
Temporature "C) Temperature (" O

Fig. 2 Extracted-ion chromatograms of pyrolysis/combustion
products under an air atmosphere.

o .

4% S 8
Professor (F&%%)
Toshiaki Yoshioka

EHIR B S
Associate Professor
Atsushi Watanabe

Shogo Kumagai

HHIR BB FHE

Associate Professor (3&%%)

nﬂo)ﬁﬁj\ﬁﬁﬁ@gﬁw _7\/77tx;%§kb7to
B
”Experimental and ReaxFF MD study on the thermo-oxidative

behavior of polyether ether ketone”, Journal of Analytical and Applied
Pyrolysis, 190, 107141 (2025).

BAS M tZSRMEORERLSHX EHER

,.‘\“HE HERENZE UK 2024 FAEMTEEREMEICE
IERZERSHRARY TERRRERNBT O XREAN DI HE
7317D7i~7774 DA DAL ERICBEIN. Th
X TABECTHESINCKRBHAIBIEEZORARNZEBNL
TIAFYIONAAYADZERME 7O AFHKICN T 285
BARIOYNI ZT71—DOEBRICDOWTHES LTz,

WX TEMREERIB7OCABRAORDBHR/OTKNS
S74—DIGH), AL, 74, 635-644 (2025).

PYROASIA 2025 E&E Dt

7OV 747 - MRS A Co-organizier & LT, 2025
12 BIc PYROASIA 2025 (Pattaya, Thailand) ZffEL. &
EEDRERF B M IZIE International Co-Chair EUTSEEEIC
BElUTc,

[ EEREE. BNREICIDTIRAFVYIDTIAINITATII.
2025$f§1—1ﬁ3‘¥$ RILZEMRFH RS (2025/11/13)

[2] Shogo Kumagai . FCo-Pyrolysis of Plastics, Biomass, and
Petroleum: Recent Advances and Current Developments |
PYROASIA2025 (2025/12/11)

[3] Atsushi Watanabe, Advances in Polymer Characterization Using
Multifunctional Pyrolysis-GC/MS System,. the 21" China
symposium on analytical and applied pyrolysis (2025/11/23)

Fig. 3 Certificate of Appreciation Ceremony:
PYROASIA 2025 Chair to Prof. Watanabe

Fig. 4 Group photo of the core members
of the PYROASIA 2025 symposium.

Paper : “Experimental and ReaxFF MD study on the thermo-oxidative
behavior of polyether ether ketone,” Journal of Analytical and Applied
Pyrolysis, 190, 107141 (2025).

Publication of an Award Paper for the JSAC
Award for Young Researchers

An award review article titled “Application of Pyrolysis—Gas
Chromatography in the Development of Organic Carbon Resource
Utilization Processes,” authored by Prof. Shogo Kumagai, has been
published in Bunseki Kagaku (Analytical Chemistry) in connection with
the 2024 JSAC Award for Young Researchers from the Japan Society for
Analytical Chemistry. The article presents pyrolysis-based analytical
methods developed in our laboratory with representative applications and
highlights the contributions of pyrolysis gas chromatography to chemical
feedstock recovery from plastics and biomass.

Co-organizing the PYROASIA2025 Conference

Frontier Laboratories Ltd. co-organized an international symposium,
“PYROASIA 2025,” held at Pattaya in Thailand. At this laboratory, Prof.
Kumagai was involved as an international cochair and contributed
significantly to the management of the conference.

[RE

[1] C. Ma, G. Huang, S. Kumagai*, M. Sato, Y. Saito, A. Watanabe,
C. Watanabe, N. Teramae, T. Yoshioka, “Experimental and ReaxFF
MD study on the thermo-oxidative behavior of polyether ether
ketone”, Journal of Analytical and Applied Pyrolysis, 190, 107141,
(2025).

2] EREE" SESEE ERRKRERMATOEARAEAOES
BAZRYVARNT 74— OIS, DTLE, 74, 635-644 (2025).

[3] C. Senger, J. P. D. de Matos, O. Drescher, Z. Shao, M. D. Mellor,
C. Burdett, T. Yoshioka, S. Kumagai, A. R. Muniz, R. Katsumata*,
“Branched polyethylenimine fragmentation enabling efficient
nitrogen doping and healing of defective graphene” Carbon, 246,
120736 (2025).

IERTEWVL TR

Fig. 5 Distinguished Researcher Award
Ceremony for Prof. Yoshioka
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MEHESEEE  Collaborative Divisions

BEISESMEEISIS S B (HAS kTS tt) Process Engineering for Environmentally Adapted Materials
(Nippon Steel Corporation)

RE - RIDGEEEERFHDOEERMZE L T,
Rl RE R L R ICEE

Development of manufacturing technology for safe and secure
high performance steels contributing to sustainable society

SIS AIEERME VUTHRILAD SRESN D, INSOHRBIFEALLRIC, RITvTIZEShT, BEKREICRIN S, %
HAELBERNTRBREICPEILVWHMETSH S, RFICHHETERIRAEOEREIRXILF—ALET, HIRREICKEEHLZDT,
RIBAHZERIBZIENVDETH S, HATIISSIKEEYPEHEORELOHERERKFMRDERINTWS, FAfcSIEERA
BRI VEEZBEIZIL2ERELT. COBETRREICEINT2RICEE RO RBEHRELREEMEEZOEETOER LR
EZzBERL. SENZERVCERMRISEERROAY Y NeEN U KEEERICESICARREEEREBEZT>TW,

High-performance steels are made primarily from iron ore. At the end of steel products’ lives, they are scrapped and recycled as raw iron resources. Iron is
therefore a reusable and environmentally friendly material. The steel manufacturing process, however, requires large amounts of resources and energy and
affects the environment worldwide. It is therefore necessary to reduce its environmental impact at all stages of production. Additionally, demand for high-
strength steels are increasing for weight reduction of infrastructure or automobiles. We aim to establish a sustainable society and industry, so we are studying
safe, secure, environmentally adaptable materials and their production processes, as well as related social systems. We undertake education and research via
a fundamental study that applies computational science and application research to large-scale experiments owing to resources of the company.

#HEORE - RiDEESRIEREEBERKFEAME

etk KRARPEE BHEASBEHLEDLSIC,
MIKEIEICREEBU eSO EREEZ{To TWD, ¥ We have conducted research on and development of high-performance
YV TR E—THIZKEEMRE S LTEFT M EhE s = steel from the blast furnace process, such as high-strength steel for
B _ . o hydrogen systems, infrastructure, or automobiles that are friendly to the

(FCV)  FCV [ ARZHET SKRAT —> 3 Y TEREDKSR environment. High-pressure gaseous hydrogen, a clean-energy carrier,
HRABRBEWSNhZIH, INSOBEKZEVATAIEDLNZHIC is used in fuel cell vehicles (FCVs) and hydrogen stations that supply
FEBREMENLMKZR{LEENEREND, AFEXETIE hydrogen to FCVs. Steel used for highly pressurized hydrogen systems
HROEBASTEDZEEARNLTND, BANETETILTUY should have both high strength and sufficient resistance to hydrogen
S MBICB AT, ASTE kTl KRR D & E T2 embrlttlen.lent (HE). In .thls s.tudy, the effects of t}.1e. main alloying
elements in steel were investigated. Our work clarified that several

Z& (Fig. 1) ¥, E5ici& Co, W IEKRIEANDRZER/NENZ & alloying elements decrease the hydrogen diffusion coefficient D in
ZASHICUTze TNEDIERIE. KEMILEHILETDEHODERE water-quenched martensitic steels. Furthermore, we confirmed that Co
B OEEOFEEMOERICERTE2, and W do not affect HE. These results led to the selection of appropriate

Adapting structural steels to the environment
for a safe and secure society

steel or development of new steel resistant to HE.

108

107 |

Diffusion coefficient (cm?/s)

-
=
o

0 5 10 15
Alloy concentration (at%)

Fig. 1 Hydrogen diffusion coefficient D as function of alloy concentration.

Fig. 2 Effect of reignition on promoting acicular calcium ferrite (CF)
formation in sintered ore.

\ i
BERHR A BRE FEEHIR B it

Professor Professor Professor

FEHIR W B

Masaru Matsumura Tomohiko Omura Shinya Nariki

HILARETOERICHIT 28 TR

REMO-tec (&, BASRBKEMNERE UK T MRXKE ER
FRBRICBRATDRIEETH S, JOFEFEWVETEZHE
UL SiEanSBED 2R LS EDH. BIFSLUBRIC
&35 CO: PRHBIRICEM T 2 KM TH B, KARTIE. 2O
REeBMTBIc). FEHELOIBYEBELOTILEBICER2HE
EXZPEMRS SOCEGLEZBWTREL

ZD#ER. REMO-tec 3. EI—JXEE (3.3%H LV 2.9%)
TIREWTH, 1200CHU LOEERFRKELEFRZN LT RET
HOBWERAVILT 541 MDA (Fig. 2). SLTERE 200
MM U TOSKAFERZRET B EZEOMICUIc, BIET. 2D
FREBELO T, BEREIBOBRETTIEE 200 um U TOK[ILFEEIE
HEZE IR BB NI,

SEREEEII VIR - EBESMROME

TPV ESIV AR OBBISES SOEEEOALEE
HELT FHIROEIIVvIR-EEBESMHICETIMEREE
ToTW3, KEAR T REUKFF> (TI(CN) EXTVLZR
fiil (SUS316L) 52 EH‘EEEMRIZMRIC. SUS DRME.
Ti(CN) FOEREEE. BLUBERSFED HBER CEMRFEIC
5z 28 B8RPASMC U, ERREER LI EIoicid, Bk
HOBEL. Ti(CN) EERAOHMLICINZ T, MlEHKDE—t
NEETHDIEN DM olc. FREGEZRBELTIIET. K
DESIv AR ERE LES, BIEHE 20 MPa - m"2, B
|38 E 1300 MPa EWSEN RS EEERR U (Fig. 3).

1400

D A

= 1200 |

S L

£ ..

E’ 1000 i

£ 800 [ =5US : 5vol.%
w 600 F +SUS : 10vol.%
£ - --5US: 20vol.%
T 400 ——
@

o

Sintering temperature / °C

Fig. 3 Relationship between bending strength and sintering temperature
of Ti(CosNos)-SUS316L composites.

Energy saving technique in the iron ore
sintering process

REMO-tec is a technology developed by Nippon Steel, which is a
reignition method after a certain period following the initial ignition.
This method helps reduce CO, emissions in blast furnaces and sintering
by improving the yield of sintered ore while maintaining high
reducibility. In this study, to support this effect, the impact on the
mineral and pore structures of sintered ore was investigated using
optical microscopy and image processing. As a result, it was revealed
that REMO-tec promotes the formation of highly reducible needle-like
calcium ferrite (Fig.2) and pores with a less than 200-um diameter
through the extension of high-temperature retention above 1200°C, even
under low-coke blends (3.3%,2.9%). Additionally, it was confirmed that
the reducibility of sintered ore positively correlates with the volume of
pores smaller than 200 um.

Development of high-reliability
ceramic-metal composites

To improve the mechanical properties and reliability of fine ceramic
materials, we have been conducting research on novel ceramic—metal
composite materials. In this study, we investigated sintered composites
composed of titanium carbonitride (Ti(C,N)) and stainless steel
(SUS316L), focusing on the effects of the SUS content, the nitrogen
content in Ti(C, N), and the sintering conditions on the microstructure
and mechanical properties. Our findings clarified that, in addition to
densification of the sintered body and refinement of Ti(C, N) grains,
achieving a uniform microstructure is crucial for enhancing mechanical
strength. By optimizing the fabrication conditions, we achieved
excellent mechanical properties, including a fracture toughness of 20
MPa-m'? and a bending strength of 1300 MPa, which significantly
exceed those of conventional ceramic materials (Fig. 3).

1350 1450 1550 1650
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MEHESEEE  Collaborative Divisions

WERIRIEZEEHE9SE (ERIEMZSAT) Global Environment (National Institute for Environmental Studies)

HHEETILOBREHENT
WIRIRIBEEB DT A FI IR

Dynamics of Earth Environmental Change Revealed by Observations and Models

UBETRELREMEFNEET IR 2L —YavETILORRICEDE, HIKREORBEZHICEDLIATBHFILERD D
KZEMEEE B - BFICHITDRRNIDE KM, B5CICRBEREICHET 2L RREDORELHENICEITIMAEHETEZIT>T
W2, BEMICIE. ATHE, MZEH. . B ERUICLZEAERN. 7Y 7E. XEFEE. UE - mEBOXIPRENRARELD
BHERER CO: DT —FBEFZITV. ¥Tal—YavETNIKELDBRENRARNIOFMPIFRFHUET S LICL>THIKRETD
REZHORARAICHIFIHRZEEREL TS,

This division conducts research and education based on observations and simulation models implemented by the National Institute for Environmental
Studies. It focuses on spatiotemporal variations in atmospheric and oceanic chemical components related to global environmental change, observation
techniques for carbon budgets in terrestrial and marine environments, and analysis of global-scale environmental changes associated with climate
change. Specifically, we analyze data on atmospheric greenhouse gases from satellites, aircraft, ships, and ground-based observations across Japan,
Asia, the Pacific Ocean, and the Arctic/Antarctic regions and surface ocean CO; from ships across the Pacific Ocean. By evaluating greenhouse gas
budgets and making future projections using simulation models, we conduct research aimed at identifying the causes of global environmental change.

ANIKDFTADEHRERICS 2 R EFHE

FNKIEEEIOTILAVE (TA) ZBNED, CNSHAESE
iR%E (DIC) ADRENB T ETREBOASIEER CO, i River water flowing into the ocean carries organic matter and total
. e - , alkalinity (TA). This organic matter decomposes to form dissolved
BER 2 0 b3 £l Z . . S .
BHEECICREES2S, TOROAIORACERI SR inorganic carbon, which influences the exchange of air-sea CO, and
RRBEMRICERETHD. UHNUVARRRETE, RE - HHAD ocean acidification. Understanding the role of rivers is therefore crucial
TRV ER - BEOBZENKEL, AIIKOEERBRANDETS%E for the carbon cycle. However, it has been difficult to quantitatively
FENICTHET 2 ENHE TH oo assess the impact of river water on carbonate systems in Japan’s coastal
AAETIER. BUREMEFAOHHEYMBE A THESNLEK
TARICRIREBRERT —YZAL. BW - ZROCEZR
HITIED BRI LT TA (NTA) OB ZEAHE &R LI, S5ICE In this study, we created spatiotemporal distributions of salinity-
m_._ N . N I_ R ° o normalized TA (nTA), which removes the effects of rainfall and
RHOBERFSETEERL. AIKHEO> 7L mHL TR evaporation, using surface carbonate ecosystem data obtained mainly
EEZREL. BlBREDBVWVETHEL, ZORER. ANGaE from hundreds of thousands of observed data mainly by cargo ships by
o Ex N N, - Sk 27 488 (4 37 44 Sth &4k the National Institute for Environmental Studies. Applying empirical
ICRAT 2L HDANN S 5T HKKDEZEIFFHLTHER 250 pplying emp
km £ TR (B 1). ZOEADICRESRBOZHABEELTL orthogonal function analysis to the distributions enabled us to extract
A T
DEABEMNRES N, Ko, RERICEFTBANIKOKRST -5 also enabled us to make quantitative comparisons with the unaffected
R CO RIBADIEKRMBRIZIFEOTH D (K 2) —A. EFHE surrounding area. Our analysis revealed that, on average, river-water
HALIEETH 27 STF 1 MEFIE (Q o) [33B%E 20 EREITEY signals along the Honshu coast extend approximately 250 km offshore,

Assessment of the impact of river water
inflow on the oceanic carbonate system

areas due to the combined influences of the Kuroshio, the Oyashio,
rainfall, and evaporation.

river-specific signals and identify the riverine water-affected area. This

1.7 . ., L T
2000 2005 2080 2018 2020

132%E 135°E 13B°E 141°E 144°E
Miimbaged b Tobor of ol (3005, Bagpeiricmries |

Fig. 3 Annual variation in the difference of
aragonite saturation (Qarg) between the riverine

Fig. 2 Annual variation in the difference of ocean
surface partial pressure of CO: (fCO:) between the
riverine water-affected area and the surrounding area. water-affected area and the surrounding area. The

The colors in the bar chart represent the contribution of colors in the bar chart represent the contribution of

Fig. 1 The riverine water-affected area and surrounding
unaffected area revealed by Empirical Orthogonal
Function analysis of nTA distributions. The black line
represents the mean Kuroshio Current path.

each element, and the red line indicates their total. each element, and the red line indicates their total.

BEHUR PR E—E TEHE K
Professor Professor
Shin-Ichiro Nakaoka Hisashi Yashiro

0.09 BT LTWe (B 3)s Zhid. CO2 I L TIEAIIKIR
AD CO:z RINZE (R Y MR EEED N WA R Z R MRAERS
NBDICTHU. Q arg TRABKBPEERY BN ZDETZ LED,
REBNGEBELEVTRNDHTH S,

ERIEEET IV ZAWA Y VEIREEIRD
B & UHEIRE A DR E

AVYVIERABEREE (B 100 AU LOBRIFETDH
) PEBRANOBEZEZRIFTIEN. BEMRARELTOME
BHELTWS, AARTIE. BREESKRILZEETIL NICAM-
Chem (KRR 56km) ZHWL. ABRBOERELY (NOx)
PEHEIRAE DAY VEEICSZ 2FERTMT 50, HRE
12 IR EL FEDOHIBOHEEZ L OICT 2 TEO7 U NE)
L&D DT ofce ZDIR. EROAY VHIBHRIEA VR (£
19 14 ppbv iF, K4) &FE (R 11 ppbviEl, B5) TRAT
HBdENRESNTc, PEOHIRIFHEFRICHEBEERTLEEZRIF
L. BAT7 ppbv. JLXPEKRTE 1 ppbv DAYV ETZH
S5YEFRlEnic, £eo EKOBIREEADRMPT I 7ICHE K
LT&DH, FEEIRIEBEEICHESTROFEZRIFLESERIC
Hofco —AT A Y NEQEEEMIR TIZERBZRIEBNICLD
NOx NNEHATNEIEN D76, H ETOKFILEIEPEE IR
KORENE T

I5IE, AV VERICEFRIEZERIGOBWIERHEEERIN
feo BIZIEHAT NOX % 20% BRI LIcEREICT 2 EENEIRD
FHHRE DY &K DIRES72hN 100% BIBD R E TIEFERD
HELTERD., HIREORENTMEICHELZRIFTIENRESN
foo AT, SEOHHEEI ERBIEICSERITZEEEEL
LTHD., BEERESBEESNEKICEFEBRBGHIOEZEER
Lo

c o e
mmmun:m_w-wEmuJﬁnwySe—m
0* o0E 120 1o 120w B0 W o
Changes in tha swiace ozone concenirations (ppbv]
[
S M) A B A F W f 3 4 8 KB M X

Fig. 4 Horizontal distribution of the absolute difference in
the annual average surface ozone concentrations between the
standard experiment and the sensitivity experiment, where
anthropogenic NOx emissions in China are set to zero.

suggesting that variations in the path of the Kuroshio Current contributed
to the identification of this affected area (see Fig. 1). Furthermore, we
found that the net effect of river water on the CO, exchange between the
atmosphere and the ocean was negligible (Fig. 2). Meanwhile, aragonite
saturation, an indicator of ocean acidification, has decreased by 0.09
over the past 20 years due to the combined effects of water temperature,
alkalinity, and the decomposition of organic matter (Fig. 3).

Global Impacts of Anthropogenic NOx on
Transboundary Ozone Concentrations

This study utilizes the high-resolution global chemistry model NICAM-
Chem (56 km resolution) to quantify how reducing anthropogenic
nitrogen oxides (NOx) impacts domestic and transboundary ozone
concentrations. By applying a zero-out method across 12 world regions,
the study includes evaluation of regional mitigation strategies,
addressing ozone’s significant health risks, which include over one
million estimated excess deaths annually.

Key findings show that domestic ozone reductions are largest in India
(14 ppbv, Fig. 4) and China (11 ppbv, Fig. 5). Furthermore, Chinese NOx
reductions significantly decrease ozone in Japan (by 7 ppbv) and North
America and Western Europe (by 1 ppbv). Reductions in North America
similarly affect distant regions across the Atlantic and Pacific. In
tropical areas, such as India, active convection transports precursors to
the free troposphere, making surface-level horizontal propagation more
limited mid-latitude regions.

The study also highlights the strong nonlinearity of ozone chemistry. In
Japan, a 20% domestic NOx reduction is more effective than a 20%
Chinese reduction, but this relationship reverses in a 100% reduction
scenario. These results emphasize that countries are interconnected as
both sources and receptors, underscoring the vital importance of
international collaboration for global human health and climate goals.

M. e Oy T I - SN
Wistifiont froe (ot at 8l (3038, Prosgreaa in Earth and Planetary Seencs)

o GI"E 120%E I!‘}' 1207w B0 W o*
Changes i tha swiface 0Z0ne concanirations (ppbw]
I
X M A 4 &8 -2 4 1 2 4 & & W X

Fig. 5 Same as Fig. 4, but for the sensitivity experiment,
where anthropogenic NOx emissions in India (IND) are
set to zero.
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Environmental Research Promotion Center (ERPC)

RIBRHEEE Y ¥ — D EUEA

Activities of Environmental Research Promotion Center

RIEMAME LY T —F 2017 F 7 RICRISh. AZOREHEMTEBOHE - tFEE - EFEEEONEAFZEL TRIEICE
THMARROUSREEZRZCLZANEUEHL NS, REMFHRN TR MIKEEL - BRLE - TRLF— - BREBERE VLS,
RBICR<BEDIHRREROARNEDSNTNED, INSOFARDFIFARDES UPMEREEEZERNHDENS, BELOH
ROHEEEHIC, ARDFEEELICEE LGOI SAEHBICHEESZI TV TMRBROGRIL) ZR>TWIENEETH 2,

RIBMIRMEE LY T RIBICEI HMNHE. HIREE - EFEEESFZEC UMERROUEIREORREZHscLbic, RO
7N —FEY - RIEREO#E - FRARDOERERFLZRBHICITT>TWVS,

The Center for Environmental Research Promotion (ERPC) was established in July 2017. The ERPC aims to facilitate the societal implementation of
environmental research outcomes by promoting the university's environmental education and research activities, regional collaboration, and industry-
academia-government partnerships. The GSES conducts world-leading environmental research, including studies on global warming, coexistence
with nature, energy, and resource recycling. Since these research fields are closely related to people's lives and values, it is crucial not only to advance
individual research, but also to systematize research outcomes by fostering interdisciplinary collaboration to influence people and society.

The ERPC establishes environmental studies and projects that apply study results to society in coordination with local, industrial, academic, and
governmental organizations. The ERPC also engages in research outreach activities, promotes environmental education, and disseminates and raises
awareness of research findings.

BEHR & DEE

EIERPHERIE. 2004FELDERME S BEREERHELT The GSES has maintained a collaborative agreement with Miyagi
W3, KEFFSREBEAEREDEERBEA%E 2025578 Prefectuvre since 2004. In July 202.5, an ex'change meeting was held.w1tl.1
the Environmental and Community Affairs Department of the Miyagi

W SRORLZIOVWTRRERD U, SFED. RERO Prefectural Government to discuss future prospects. Prefectural
TEIC LD RIBITEGR) Z 2 FHICERE L (Fig. 1), REH government staff conducted the "Environmental Administration" course
EToiihze ZEB (€7 /%y h - O - ITXRILF— ) D again in the second semester (Fig. 1). In November 2025, a field tour to

BROI=6H. TR & EHE TR ME S E B A Ul BRSO a Net ?ero energy building (ZEB) v&./as conducted in cooperatlo.n with
B3a% 2025 411 Blcfiok (Fig. 2) Miyagi Prefecture to study the adoption of geothermal energy (Fig. 2).
F= T2/ . °

Collaboration with Miyagi Prefecture

e Collaboration with Sendai City
llaTh & DEE
The collaboration agreement between GSES and Sendai City, established
fllam&lE 2009 FEEBREZ MG LA, 20214F 3 BITER in 2009, was replaced in March 2021 by a new agreement aimed at
BzEHL. hrflzssicsbUicircRiEZMiE Ul strengthening cooperation. In August, an information exchange meeting
8 BB RAE(T . SHOEEC>WCBEEET P LI, = Ivas l?eld to discuss fl:ltlill‘e p1.rosl’3,ects. Sendai‘City officials taught the
\ Environmental Administration” course during the second semester
PREDBHEARIC, SEES, IATHEDTECES BHT  (hig 3)
Bim) = 2 FHICERE L

Fig. I Lecture “Environmental Administration”
held by Miyagi Prefecture staff.

Fig. 2 The Miyagi ZEB Study Group. Fig. 3 Lecture “Environmental Administration”

held by Sendai City officials.

bk

#i% )| ZEth

Professor Associate Professor
Tatsuya Kawata Masahiro Oba

FHEARIR KEHRE SHEERR
JS5UE ¥R
Associate Professor
Guido Grause

HMIDH ZEER  RERR SR

- P

FHERIR FIEIL BIE
Assistant Professor Professor Professor
Masae Mitsuhashi Hiroshi Takahashi Toshimasa Wadayama

FEFEEICSIEHE, WATRRRETHRTOT ILICEVWT,
RER EEZER) BE5VIK EBHBEILDORRRY /N—rarvx
BF—L) ODAVN—EULTRBEICSEL. BROFELICETS
BB HEEZIT>TW S,

HXRES & DEHE (BESRMEHE - 54HT)

BEMNZHREG. BRERPKRBEOIANE LU HEETE
2019 FICOIBEEREEMIELTWND, ThSOMIFEDEED
—B7T 11/4 CAVAEIICH 2P XRE VY- Y5 —%5HRIL
feo BEMIETRREUADMIGZORAELDH. VTIVIIZEE
BERTH D, UDULZDHDRERPAREIANDEHIXEEZITZ T
B, BEIRNKEEYICBZEDZHEAFBVWCENEETHD
(Fig. 4),

Huls B R R SR =

WIROBKRETEOXEZANELTVWS, RENIUEZEOHRE
BRBZRODZEBEUTEFESIN, "TH—RYZa—rIIILPED
BEREHHEEARR) IcBWVWT, TRxFEEZTo> (Fig. 5)o E5IC
I RR DM ERR R IEERHEERICN T 27 4 O0—7 v 7HHE
DEMZESRE, MIHDRRKRFTEICKESERLTNS,

REREY—ER

SM7EL5BLD, REFAREELYY—TR. ZNANEZE
EURMANB LV EEDENENRE UL EEBEREAY —E %R
HLTWB, V50 - FRFEERBI SEBAS LORENGHE
LHEICOWTKEZERLTWS, @BEHsrBBICEVWT, RAR
BEIBHSH 15 FOREEERL. RELREREREZ>TWN
%, AY—ERICLD, ZTERYOEFEEL A L. BZNAE
RIVIVIERICBIIZUEENEED I PEFINTVS,

Fig. 4 Scenes from Okinoerabu Island.

Dr. Oba continued to participate in meetings as a member of the
"Steering Committee" and the "Decarbonization Renovation Support
Team for Commercial Buildings" within Sendai City's Decarbonization
Pioneer Region Program, actively contributing ideas to invigorate the
dialogue.

Collaboration with Okinoerabu Island
(Wadomari Town and China Town, Kagoshima Prefecture)

The GSES signed a comprehensive collaboration agreement with
Wadomari and Chinen Towns in 2019. As part of activities in these
regions, a visit was made to the Okinoerabu Clean Center in Wadomari
Town on 4 November. In island regions, recycling is critical due to the
limited number of final disposal sites. However, there are challenges
regarding the necessary facilities and transportation to the mainland.
This makes it essential to minimize the amount of materials brought
from the mainland that will later become waste (Fig. 4).

Regional Decarbonization Support Office

The purpose of the office is to support regional decarbonization plans.
Dr. Oba was commissioned as a member of the Yamagata Prefecture
Comprehensive Policy Council and delivered a commemorative lecture
at the Carbon Neutral Yamagata Citizens' Movement Promotion
Conference (Fig. 5). Furthermore, he has contributed significantly to
regional decarbonization plans by serving as an instructor for follow-up
training sessions for Climate Change Mitigation Promotion Officers
within Yamagata Prefecture.

English Language Editing Service

Since May 2025, the ERPC provides an English language editing service
for journal articles and book chapters with scientific content. Dr. Grause
checks these items for language and scientific soundness. Over the past
few months, approximately 15 items from various scientific fields have
been edited and are currently in the publishing stage. The service is
expected to improve the readability of academic publications and
increase their visibility in scientific search engine results.

Fig. 5 Commemorative lecture
in Yamagata Prefecture.
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EiEE#Er Y — HIBEEIES 3 VS Regional co-creation vision promotion office in ERPC

ERMBZICEDIC IV —rvIygaIN—Ty D

BRAFEEIML R

Green-Job Market Fostering Co-Creation Base Based

on Gastronomy Geopolitics

HIRHAIE Y a VR EE, 2021 FEIC, RERREELY Y —RICREBESI N, 2021 FEICRIRES Nz, JST HEIDSBHAZIETD
27 (COI-NEXT) "ERMBZICE DY —r Y37 Y—r vy N OBEREAM S (KRR MAE—RBIR) 2EBELTWD, AR
2021 FENS 2FHOBRE IOV SL%R T, 2023 FE 4 BEDAREUAZKL, 2033 F3AREXTO 10 FHROMERRETAY
IhELTRI =R UTco RIAERZ DM, RRAFPERRBLIAFLRE 8 K¥ 4 Biadk. 19132 OBELEHELTEHLTWS, 2023 FE
ICEIRE nfc PRIERZES A BERXZE TlE. "G-Cubes Z#ER L. BFFAREOER IOV SLEEHBLTWVS,

The Regional Co-Creation Vision Promotion Office was established in the Environmental Research Promotion Center in FY2021. It operates the “Co-

Creation Center for Fostering Green Job Markets Based on Gourmet Geopolitics (Representative: Prof. Matsubae Kazuyo)” of the JST Co-Creation

Space Formation Support Program (COI-NEXT), which was adopted in FY2021. This center will be promoted to a full-scale research and development

project in April 2023 after a 2-year development program from FY2021, and will run for 10 years until the end of March 2033. In addition to Tohoku

University, it works in collaboration with eight universities, including the University of Tokyo and Tokyo City University, four local governments, and

about 32 institutions. In the “Support for the Development of Human Resources for the Next Generation” program adopted in FY2023, “G-Cube” was

formed to implement a training program for young researchers.

FERMBE WS, HLUWER

B a R ERRIIICIE . BRKEEREELY IS5/ F—
YOTI—UEAEET, BOEEBRRERICKITIREARADRRE
ICNZ., HEHLBBEINTWIERMOBZSAICEDLSBTY
YavhHzon. BHMEEETZIET. EOLSBRBREFEN
H2ONZBEITDVENH D, BMOMICHAEAEZEZ. &K
DIRLAZERL., REZHRLEVTEMN. EE. B2 #Ha®
BREIEIERBENERZEZEZ., BEOBRZERULTWIER
ZOWEEISICRBESE. ERBIEE, Tk, BRORBAEHRDEH
RERROHAH - BREZRD. EEROEE - RERMEBEL.
BICHRIEEY /S50 F—> 07 )=k, BEICEBULEE
EFEHEERTZEZBIEL. HBOBGADH., EXDH. HE
DHRE, BICEDLZZHGMENEERL, BRUELRRE, £
NzX 2218 E - HREREIZHOBETH S (Fig. 1),

XRMBZEI VIRV UL TEBYI v~
BEWICHWTE4E ERYIv L £RELL. SEEHA
WEAE<EEL, ZEPEFHREICSLS. HEEH IOV
I NOHREBBENE. KRI—tyyavRLUTIyvah—y
R TITofce ZUT HENOEMEPRRE, #HBEBZEED
DFHAEEEHICEEETVRFLL (Fig.2)
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Fig. 1 Project Structure.

Fig. 2 Kaizoku Summit

Gastronomy Geopolitics

To make a food system more environmentally sustainable, it’s important
to go green in agricultural resource management and the supply chain.
In addition, consumers must know the background and environmental
impact of food supply. We have established a new concept, gastronomy
geopolitics, combining gastronomy, which is the study of the relationship
between food and cultural elements, such as art, history, science and
society, and the pursuit of the pleasures of eating. In gastronomy
geopolitics, we aim to deepen our understanding of natural ecosystems,
establish management and conservation technologies, and go green in
the food industrial supply chain and consumer behavior. We also
concentrate on variable knowledge and the power of food to realize a
sustainable food economy and society (Fig. 1).

Symposium: “Kaizoku Summit”

The 4th “Kaizoku Summit” symposium was held in Shima City. This
year, the event underwent a substantial shift in direction, with students
and early-career researchers presenting their research on regional
activities and projects through poster sessions and flash talks. The
presentations were evaluated, and awards were conferred based on five
criteria, including societal contribution, feasibility, and level of public
resonance (Fig. 2).

Fig. 3 Collaborative Joint Symposium

SRt
B7OC oM —4—
FHEBIH =48 Ef
Project Leader: Deputy Project Leader: Human Resources
Professor Assistant Professor Development Leader:
Kazuyo Matsubae Masae Mitsuhashi Professor
Makoto Osada

7avor—4—
#iz MAE —R

AHERY—5—
ERHREE W

BhF =15 BRF BF FHEE
Research Associate Research Associate
Tomoko Mitsuhashi Chigusa Uda

RALKZ COI-NEXT 3 #imlc & %EH#

RILRZF D COI-NEXT 3 SV @ L, TAHBBEICHKOKE
DAy EFAMLEBIF. BRYYRIYVLEREL, V- vl
EYRRAERENEHHITHAENZT—VIC, 2HOERBEER
ML, BEEERWRDTOYV I N —F—ERZ/RILT AR
HhvyarveRELk (Fig. 3), e, RBBEICHURBNDRHD
MRS —%ZBRU. FAYVIVRRAYN—ILLBRRI—tyY 3y
z{7>7c (Fig. 4).

FRARRBRYATLAEY ) —v I 3 78It %E
BiETHE/O0I5 4
BOYTSAFI—vEXZ2 YT EEBHTANBEREEN
Iy BEARIUREFRYFric, BRERIEYRTLERDE
L2 2=F(HROBERBE U, SEENSEEIRA M
DR TE. BROERCHFETRLROLEELRBELT, £
FIRITPREROBIANERBL, MNFEERRE LLBRES
KEEPEIRMEL (Fig. 5). X/IOMRIF. 2025 FHFER
BELTHEERNA VROIRY MNeADE THETREN S NI,

SHOKU Lab ~ZfH{AXR—ZAD;ER~

2024 FICRENEMEREE 1EIC, Y FUAR—REHZ I
TSHOKU Lab) ZB&EL. ZRORREPERMBFBE, &F
HEHRDNGEE T 2 TERMEFE A /R—F—XHL—Y (G-Cube)
FHEOBELI S —S42HEL(E, BEEI S —DRERXBRS
TlE. SEEENSRESNCEFBARZEHVA—T0HRS
MTbohilc, FRERBMBEBE SWULWERERODLDHZ) TIE.
YRFFIIREEZRERELTVWBLAN YOV 7E2HBWZ L, %
DB TREBUCEKRULW—EDERTEZRHE, BZBULRXR
DHELT, SEAINhTWS (Fig. 6)

Fig. 4 Poster session Fig. 5 Facility tours

Tohoku University COI-NEXT Collaboration
among the three centers

The three COI-NEXT centers at Tohoku University collaborated to hold
a joint symposium titled “The Power of Universities in Addressing
Public Challenges,” which focused on the theme of social business and
the comprehensive knowledge generated by universities. Two keynote
lectures were delivered, followed by a panel discussion involving the
keynote speakers and project leaders from each hub (Fig. 3). In addition,
posters introducing each hub were displayed adjacent to the venue, and
a poster session was conducted by project members (Fig. 4).

An Educational Program for Sustainable Food
Systems and Green Job Creation

With the aim of developing human resources capable of creating jobs
that support the food supply chain, community spaces centered on
circular cultivation systems were established at Shima Spain Village and
KIBOTCHA. This fiscal year, the facility at Shima Spain Village began
accepting school excursions and study visits as a learning venue for
resource circulation and sustainable food production, and multiple
facility tours for elementary school students were conducted (Fig. 5).
This facility was introduced through a video in conjunction with events
at Shima Spain Village during the 2025 World Expo in Japan.

SHOKU Lab: Utilization as a Space for Exchange

In 2024, “SHOKU Lab,” a kitchen-equipped space, was established on
the first floor of the main building of the GSES.

The SHOKU Lab has been used to host academic networking events; the
Gastronomy Geopolitics Lecture; and the SOHEKI Seminar, organized
by the Gastronomy Geopolitics Innovators Garage (G-Cube). During the
discussion session of the SOHEKI Seminar, a tasting event was held
featuring soup prepared using underutilized fish. In the Gastronomy
Geopolitics Lecture titled “How to Create a Delicious Future,” dishes
prepared on site by chefs from restaurants practicing sustainable
management were offered for tasting, and the lecture has been utilized as
a platform for exchange through food. Through such activities, SHOKU
Lab has been utilized as a space for interaction centered on food.

Fig. 6 SOHEKI Seminar
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BRHIRIHZStz> Y — Institute for Resource Initiatives

BEEHSERNAICAIITT

Advancing Responsible Resources Management

T&R 3. FEAREXZ BRI THD. "ER ZBME LY RTFEY T 1% (SDGs%) ZHRICRU TW BEDLH B,
BICA—RYZ2—FILEHRNEEOBREUILGOEZORETH D, INICHITHRDZEBMOBRNIBELR > TWS,
FErvy—@. &R ICBHLZ/N\—R&Y 7 hOME THIRMEED, "EF cBbLEANRME - HEEBZBEL. Z02EN

ERZMEENICESD S,

“Resources” is a fundamental concept that supports a sustainable society, and it is necessary to present to society a study of sustainability (SDGs

studies) centered on “resources.” In particular, the establishment of a carbon neutral and sustainable society is an urgent issue, and it is necessary to

create an organization that can respond to this social demand. The initiatives will promote strategic research on both hard and soft aspects of “resources,”

build a complex research and education organization related to “resources,” and accelerate its interdisciplinary development.

BEREBHAREY Y-

BROLEERIZ. ARICETIZIO0-N\UE—rarp, %
NICHESERXYv—ICL2EAE. £FERICBITZREVRIP
AVRI—URIDERGBE, ZERBBRMNMILALTNS, BRIC
Bh2EE - - HSNEEORRICIE. BEOEBEMX fOEEN
RAIRTH . REBZHARBTIE. ZORREENL., HEH
REBOBISHIBZMBEROB L EERNDRBEDEENEF
REZHEELTWD,

—7. BRERICEITZY 7N ORDEMERLIFKAEL
TAREGENTWS, AR TIE, ERBEDOIRICETZ/\—K-
V7 NAELSOMREREEED D EEDIC. AMBRPEBRNER
AR BERYNT—VDOBRERZENELTEELTWVNS,

BERY754F—2 RO

HMERDOT T4 Fz—ricld. SEIFRYRVERIANE
LTED, B 754 F =07 O—/N)LbicfEn, AE. BRO
WRRHIE., BESLUMLRCRELICEEYT 2t RHBEADRE LA
BELITE, YAVEERRIG. HITOZ1—ZAPLR—h%ZB
UTRHEENZD. IhS5OBRMEEER. Z<DHFAE. XT7
Y OEMRICLIZFHEENBREEICKRET 5, S5IC, HHSh
VRV ERIE. Y724 F—V BV —ZADRNEEXRE+H
IEHESNTVWRVWOHIRRTH D, AMRIE. SELESICEST
BIERIINIIEIFRBREBERELVOCUENDOHEEEREULIHL
WISy h7xa—LZzBEL. AREARSIVREREICE TN
RDIVRIRIMEDBRIREICEM IS &ZHNELTWS,
SEERUTOREMERZEM L .

1) BEERBRITICLDIVEESIELORRER

2) BV HA—Flch 2 MmLEEORMAE

3) EBEICEB UVERERY 751 F—VIcHITD

HRNEETFMFEDORR
INSOBBEEBEZ. Y74/ F—VEBULTERYRIZRIN
LI 2HEDERICEMULTWVL,

Institute for Resource Initiatives

Ensuring the stable supply of resources is facing expanding concerns
due to the rapid progress of globalization, the resulting oligopolization
by major resource companies, and the increasing environmental and
social risks in resource-producing nations. Addressing environmental
and social issues related to mineral resources requires collaboration that
transcends existing fields. The Graduate School of Environmental
Science leverages its strengths to promote the creation of new academic
domains and the practical resolution of domestic and international
challenges through synergistic effects.

On the other hand, the academic systematization of the soft processes in
resource strategy remains significantly delayed. This research center
conducts research and development from both hard and soft perspectives
to contribute to resource strategy planning, while also fostering human
resources and establishing international research and educational
networks.

Visualization of Supply Chain Risks

Various risk factors are inherent in the supply chain of mineral resources.
With the globalization of supply chains, social issues related to human
rights, modern slavery, and environmental and cultural disturbances
must be given greater attention. Risk-related information is provided
through local news and reports. This risk-related information extraction
work often relies on heavy labor-intensive work by veteran experts.
Furthermore, the extracted risk information has not yet been well
integrated with the flow of resources through the supply chain. Our
research aims to develop a new platform that integrates various
environmental and societal impacts caused by mining activities and to
contribute to decision-making toward risk minimization in the R&D and
manufacturing stages.

This year, the following research works were conducted:

1) Development of technology for the early detection of small-scale
gold mines using satellite image analysis

2) Field surveys of mining activities in Mongolia and Ghana

3) Development of a method for assessing social responsibility in
international resource supply chains with a focus on mining activities

Based on these results, we aim to contribute to achieving a society that
minimizes resource-related risks through the supply chains.

vs—k Bl s—K Bty —kK RIR - YIEERPY & - LEF &8 - 2T LBBPI &8 - AT LB
g MNE - %R SCEIREE  AmR @R E %k SE 88 #i% 8 ES HEAB E— FaxR A K
Director: Vice director: Vice director: Environmental Material (B 7D Informatics Division: Informatics Division:
Professor Professor Associate Professor Division: Social & Cultural Division:  Professor Professor

Kazuyo Matsubae  Etsuro Shibata  Keiichiro Kanemoto ~ ~rofessor Professor Toshikazu Shiratori Takeshi Komai

Toshiaki Yoshioka jeongsoo Yu

(Graduate School of
International Cultural Studies)

ELVHRERTZAFYIIUFAL VI ATLD
EIPR L & SRR ER

EU ICBIT2EEEERES (ELVIES) OWEICED, FIEAD
BETSRFYIEREBIEAS NI, ThERIF. BROKRF
BEEX—A—ICEV\TH, BETSAFVIDRENREL LV
MERRICEIT IS EREDORBEELS>TWS,

AARTIF. EUBITERICHITZ2EBEVTIIILEIEDE
BEAENSBZEREBRORANSEBEY S, ZDLT. RED
BEIEVYIIIRE@EIESLOYaLy Y —F ANLIETIE)
ICBIFZEAME - B LD —XELOREERLENICATT S,

5T, EMHBRIRMELOCBETSAF Y IVOREEERFEIC
EHBU. ELVERETSAFvIOEEMNBZARETIRERY
VAW ATLADEEL, RRFCBREZFHLSBEICERTS
ZEZBNET B,

BAOERAFHLR & OEHEL

BARIIZ DI EFRREZBMKFLTED. IEILESZOD
HOPEARICFIBVCEN S, BADERFRLREELEZL
2D, ARRYNT—VDIEKRZETolce SEERFEYTNICET
28 - EVITUMMLOBRMBEZT o lce ReA—XRFTUTFD
IA—RATYRKE, A—TA VK% Y—RYIRZOERMRE

EMRRRZET ol

Fig. 1 Interview survey in the Mongolian copper
mining company

Fig. 2 Field survey in Mongolia

International Comparative and Empirical Study
on Recycling Systems for ELV-Derived
Waste Plastics

The revision of the EU End-of-Life Vehicles (ELV) Directive has
established mandatory requirements for the use of recycled plastics in
new vehicles, significantly increasing policy-driven demand for high-
quality secondary materials across the automotive sector.

This study compares the evolution and institutional characteristics of
automobile recycling systems in the EU and Japan, and empirically
analyzes the technical and operational challenges observed in
dismantling processes and shredder residue treatment. Particular
attention is given to material identification technologies and quality
management practices that enable the high-value utilization of ELV-
derived waste plastics.

By proposing an optimized recycling system grounded in both policy
analysis and on-site technical evaluation, this research contributes to
decarbonization efforts and the advancement of a circular economy by
enhancing resource efficiency and reducing lifecycle greenhouse gas
emissions in the automotive sector.

Strengthening Collaboration with
Overseas Resource Research Centers

Japan relies heavily on overseas sources for its mineral resources, as
domestic mining activities are limited. To enhance our research
capabilities, we have strengthened collaboration with overseas resource
research centers. During this fiscal year, we conducted field surveys of
copper and molybdenum mines in Mongolia. Furthermore, we engaged
in research exchanges with resource specialists from the University of
Queensland, Curtin University, and Murdoch University in Australia.

Fig. 3 Sustainable Phosphorus Summit in Ghana
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SOFC/SOEC =& iEfffitz> Y —  SOFC/SOEC Social Implementation Center

7V —VKRRE - FIARMOHEREZBRELT

Toward the social implementation of green hydrogen production and utilization technology

SOFC/SOEC EEXEME VY — (B SOCs) IF. 7'V —ykREE - AIARMOtaEEZHIEL. 2023 F£7 Alc. RERZH
RRETITERRBOTBE LYY —EULTEILUE, EY%—%D 'SOFC; & Solid Oxide Fuel Cell (E{&EE{LIRZIARIE ) DREIRT.
BRCEEY 2EMERMIRRIEZIE T, T'SOEC, I3, Solid Oxide Electrolysis Cell (BBt EFEz)L) T SOFC &iF#ic., E
K[EMZTKPIBILRREDRITZEB T, BEAREIRILTF—HSDOKROEEL S -V RBOEREELTEHFIhTW3S, SOCs

yy—TlF. &
BLTW3,

BEEAOKIMBEHRORHOEMRAZEL T INSORMOHAREZREL. h—RYZa—rIILORHARREZE

The SOFC/SOEC Implementation Center (SOCs) was established in July 2023 as an interdepartment center between the Graduate Schools of
Environmental Studies and Engineering, aiming at the social implementation of green hydrogen production and utilization technologies. The center’s

name, “SOFC,” stands for solid oxide fuel cell, which is a high-efficiency fuel cell that operates at high temperatures, whereas “SOEC” stands for solid

oxide electrolysis cell, which uses the reverse reaction of SOFC to produce hydrogen or green fuels from renewable energy. The SOCs aims to promote

the social implementation of these technologies and the early realization of carbon neutrality through the provision of technical information to member

companies and technical exchanges.

A—Rr=Za1—bJFI)L%ZMAHEEICT S SOFC/SOEC

BEARIRILEF-DSOEHESHZEH - RAIETERLT
BWAATZIEMELT, KOBRSBRICLD TV —rkFR. &
KN CO2 &V V=V KENSERTD V)= X5 (FflE
e- A7 V) 1 PEARBERE Te-fuels NEAIFIhTWS, KEEES
ICIFR R IRBRAENFERINTWSH, SOEC &, THHFHEN
FIATRE A YA MCRBULIEE, O EICHRTIREICE WL
EHNERTED, —BbikFREKETZRRKIC THER 952&D
AIHET. ERARDSXY Y PREBRZERTNIE. ZDORIGE
HEWAATES, DD, BRERLICHENER T BRNT
HELDBENBAEHHTND, —A. SOFC [FHTHH RZ MK
EIIEMEMBBEBREVCERZBIRIEEICHD. BRNTIE
RERKEIEM Enefarm Type-S &LTT T 20 HFARDRT:
EiENH D, kR SOFC HHEINTED,. SOFC/SOEC =

AWZKE - REBERIRILF—IZTLA (Fig.) &, FROH—
Ry Za—rIIIHEANOBEERBIREICHS EHFEI NS,

i) oy e m
"ﬁlmﬂaﬂ i‘ '1 |
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SOEC
ES T ] 5“‘:‘F‘;I-l nag

Fig. 1 Carbon neutral society through SOFC/SOEC technology.

SOFC/SOEC to enable carbon neutrality

Short- and long-term storage of electricity are an important issue in the
use of fluctuating renewable energies. "Green hydrogen” from water
electrolysis and “green methane” or “e-fuel” (liquid fuel) synthesized
from CO; and green hydrogen have the potential to solve this problem.
There are various methods of water electrolysis, but SOECs can achieve
much higher efficiency than other methods if installed where waste heat
is available. SOECs can also co-electrolyze CO- and H,O, and they can
effectively utilize the reaction heat from methane and e-fuel synthesis.
SOECs are being developed mainly in Europe and the United States, and
many companies in Japan have begun development of SOECs. SOFCs,
on the other hand, are gaining popularity as a highly efficient distributed
power source using town gas, and approximately 200,000 units of the
household fuel cell “ENE-FARM Type-S” have already been sold in
Japan. The development of SOFCs fueled by pure hydrogen is also
progressing. A future carbon-neutral society is expected to be achieved
through a hydrogen-/carbon-recycling energy system (Fig. 1) that
utilizes SOFC and SOEC.

SOFC/SOECEERiR ¥ —

SOFCE0EC mustnvacts A OERRRCLDIH—HrZa-RLEREERT B
BNATEFRW ST kT =i

T

Fig. 2 Concept of SOFC/SOEC Social Implementation Center (SOCs Center)
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SOCs V5 —DRIES

SOFC % SOEC (&, 600°C Ml ETEWO* BEMHEZRIES
SYOR(RERYILAZT 1 YSZ) 2EREE L. BEMHELEYO
BRI\, 8LV Ni & YSZ o)}hbm%@%ﬂ@%@ﬂb—t TE&)L) %
BRLU. ChEe@REIIERLE TRy V) ZEBEELT HRH
VA RBRBLREOHBECEAFEDE T TVRATL ZERT 2.
DY TORREBEHPEREBEILRE - MERDERD, X5y
JDHREFBH—NTESI %*i:tc:/-ﬁ/\'?mﬁﬂiwb\: A
BERRD, ZORHARICHDIRHENREDNET, AR
HEDENDICKW, ZET, BEERFE, BLOREELEDH

DEBRXARDIGZEFBR LU THREERZINRLELS & SOFC/SOEC

EERXIEBEMRELYY—2Z2 2023 F7HICEBEL, REMN 301

SEBRE (FRE22 AM) PSELTED. XHMBERDOREHE.
EREEORE. EREKCEHUER. KFY—X - RERTO
B BEBTYFUIREDFERSHZERLTWS (Fig.2).

SHEEDFHAR

SEEF, ATV AIVRARYNE 2 ERRELZ, 78 25
BICRITOSRARBEICTEREEZ, 11 A7 HICRRERZ
MRBAEICTCEET—VYyav 72U, (Fig. 3) 2055
1T AOEBRT7—7y3v 7T, HRERIKEEFST, BENS
H2Z2DOMREEBEL. BEICKTZEFRBILYEILOHERR
RBME(ICETIERZIILUOD. RERARDBN PETFEICET

DEBRZRBWR W, Ffel YV I—DEBULLEE TH—
MRy Za—kIIDh® SOFC / SOEC #&ift — EfE - 5HiEH
SEMAZELYATLIGAET —3 PN V—ILY—--UG—F
#EOHEHEIN, ZOEMN DEEISHRKELT. RERLZEMIT
ICERSBN P I VR Y MERBIE O RN EHEIE (Fig. 4) £1ToT
W5,

Fig. 3 Scenes from the Open Science Event at the SOCs Center.

Purpose of establishing SOCs center

SOFC and SOEC use a ceramic electrolyte (stabilized zirconia: YSZ)
that exhibits high O* ion conductivity above 600°C. An oxygen electrode
and a fuel electrode are placed on both sides of the electrolyte to form a
“single cell,” which is connected in a series to form a “stack.” The stacks
are combined with auxiliary equipment to form a “system.” The
temperature and materials used are quite different from those of other
types of FC and EC, and the design of the stack is not standardized, so
each company must accumulate its own know-how. This causes a long
development period, and it is difficult to gain social recognition.
Therefore, we established the SOC in July 2023 to form a forum for
information exchange among companies and between companies and
universities. Currently, 30 companies are participating in the center at
an annual membership fee of 220,000 yen. Here, we offer literature
information, hold basic lectures, provide individual consultations and
trial experiments, introduce university seeds and corporate technologies,
and conduct intercompany matching (Fig. 2).

Activities in this fiscal year

During the current fiscal year, two open science events were organized.
On July 25, a basic lecture course was held in the Ecolab main conference
room, followed by an international workshop on November 7 at the
Graduate School of Environmental Science main building. At the
international workshop in November, two researchers were invited not
only from Japan but also from the Republic of Korea. They delivered
lectures on recent research and development trends in solid oxide cells in
Korea, introduced cutting-edge research topics, and provided instruction
on analytical methodologies. In addition, a book supervised by our
center, “SOFC/SOEC Technologies for Carbon Neutrality: From
Fundamentals and Evaluation Methods to System Applications Including
Thermal Utilization,” was published by CMC Research. Furthermore,
since the first year of operation, we have continued to distribute paper
reviews and short explanatory videos for member companies on an
irregular basis.
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Fig. 4 List of Short Technical Explanation Videos for Member Companies.
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@ Vulnerability of Mechanical Properties of Rocks Generated by
Rapid Decompression Fracturing Under Hydrothermal Conditions
Kazumasa Sueyoshi, Satoshi Aoshima, Kenta Takagi, Katsuya
Mizuno, Nobuo Hirano, Noriyoshi Tsuchiya

Rock Mechanics and Rock Engineering, 58, pages 8477-8489, 2025.
DOI: 10.1007/s00603-025-04468-x

RIERMEREIZ D H
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@ Design of bioresorbable calcium phosphate cement with high
porosity via the addition of bioresorbable polymers

Masanobu Kamitakahara, Kakeru Kato, Masaki Umetsu, Kumiko
Yoshihara, Yasuhiro Yoshida

Journal of Biomaterials Applications, 39(6), 557-565, 2025. DOI:
10.1177/08853282241277477

@ Effect of oxidation treatment and UV irradiation of titanium on
surface properties and yeast adhesion

Masaki Umetsu, Ryota Sekiai, Mei-Fang Chien, Shun Yokoyama,
Masanobu Kamitakahara

Journal of Asian Ceramic Societies, 13(2), 144-153, 2025. DOL:
10.1080/21870764.2025.2492407

@ Effect of ultraviolet irradiation on adhesion of cells and
microorganisms on titania films

Masanobu Kamitakahara, Haruki Iwama, Masaki Umetsu
Surfaces and Interfaces, 78, 108148, 2025. DOI: 10.1016/
j-surfin.2025.108148

@ Enhanced Molybdenum Recovery Achieved by a Complex

of Porous Material-Immobilized Surface-Engineered Yeast in
Development of a Sustainable Biosorption Technology

Thiti Jittayasotorn, Kentaro Kojima, Audrey Stephanie, Kaho
Nakamura, Hernando P. Bacosa, Kengo Kubota, Masanobu
Kamitakahara, Chihiro Inoue, Mei-Fang Chien

Microorganisms, 13(5), 1034, 2025. DOI: 10.3390/
microorganisms13051034

@ Methanogen Biocathode Microbial Fuel Cell System That
Simultaneously Achieves Cattle-Barn Wastewater Treatment and
Carbon Dioxide Utilization

Yuta Nakayasu, Hiroto Nakano, Masaki Umetsu, Koji Yokoyama,
Hideyuki Takahashi, Chika Tada

Energy Technology, 13(4), 2401558, 2025. DOI: 10.1002/
ente.202401558

@ Osteotropic properties of mesenchymal stromal cells generated in
Masquelet’s induced membrane technique

Masao Suzuki, Masanobu Kamitakahara, Wataru Kihara, Cangyou
Xie, Hiromu Kato, Yuki Fukawa, Miwako Hamagaki, Kazuhiro Aoki,
Satoshi Ichihara, Muneaki Ishijima, Tohru Ikeda, Takatoshi Okuda
Scientific Reports, 15, 18304, 2025. DOI: 10.1038/s41598-025-
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@ New insights into immobilized bacterial systems for removal of
heavy metals from wastewater

Upasana Jhariya, Mei-Fang Chien, Masaki Umetsu, Masanobu
Kamitakahara

International Journal of Environmental Science and Technology, 22,
8319-8334, 2025. DOI: 10.1007/513762-025-06369-6
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@ Changes of soil ecological stoichiometry in rhizosphere of alfalfa
under salt stress

Luyun Chen, Yuxi Feng, Maryam Noor, Jiamin Wang, Rundong Chai,
Jibiao Fan, Zhao Chen, Mei-Fang Chien, Xuebing Yan, Shengnan Sun
Journal of Soil Science and Plant Nutrition, 25, 7108-7120, 2025.
DOI: 10.1007/342729-025-02583-w

@ Complete genome sequence of a carbon tetrachloride-degrading
bacterium, Pseudomonas sp. strain Stari2

Leonardo Stari, Thiti Jittayasotorn, Chihiro Inoue, Mei-Fang Chien
Microbiology resource announcements, 14(3), €0095824, 2025.

DOI: 10.1128/mra.00958-24

@ Effect of oxidation treatment and UV irradiation of titanium on
surface properties and yeast adhesion

Masaki Umetsu, Ryota Sekiai, Mei-Fang Chien, Shun Yokoyama,
Masanobu Kamitakahara
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@ Effects of wood ash fertilizer on element dynamics in soil solution
and crop uptake

Chuanzhen Jian, Toru Hamamoto, Chihiro Inoue, Mei-Fang Chien,
Hiroshi Naganuma, Takehito Mori, Akihiro Sawada, Masafumi
Hidaka, Hiroyuki Setoyama, Tomoyuki Makino

Agronomy, 15(5), 1097, 2025. DOI: 10.3390/agronomy15051097

@ Elevational variations in atmospheric microplastics and surface-
adsorbed heavy metals in roadside and non-roadside areas in Iligan
City, Philippines

Najiha B. Amer, Jade Rae B. Ministerio, Rodolfo A. Romarate II,
Mei-Fang Chien, Hernando P. Bacosa

Air Quality, Atmosphere &amp; Health, 18, 3947-3960, 2025.
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@ Enhanced molybdenum recovery achieved by a complex of porous
material-immobilized surface-engineered yeast in development of a
sustainable biosorption technology

Thiti Jittayasotorn, Kentaro Kojima, Audrey Stephanie, Kaho
Nakamura, Hernando P. Bacosa, Kengo Kubota, Masanobu
Kamitakahara, Chihiro Inoue, Mei-Fang Chien
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DOI: 10.3390/microorganisms13051034

@ Exploring Cd tolerance and detoxification strategies of Arabidopsis
halleri ssp. gemmifera under high cadmium exposure

Sari, S. H. J., Chien, M. F., & Inoue, C.

International Journal of Phytoremediation, 27(7), 934-940, 2025.
DOI: 10.1080/15226514.2025.2456678

@ Fluorene, phenanthrene, and pyrene degradation by a bacterial
consortium enriched from rice field sediments

Hernando P. Bacosa, Jennifer Theresse C. Paradero, Jay Rumen U.
Maglupay, Jhosin Jaik B. Pardillo, Mei-Fang Chien, Chihiro Inoue
Journal of Environmental Science and Health, Part A, 60(4), 157-164,
2025. DOI: 10.1080/10934529.2025.2565845

@ Mesoplastics: A review of contamination status, analytical
methods, pollution sources, potential risks, and future perspectives of
an emerging global environmental pollutant

Dioniela Mae C. Ellos, Mei-Fang Chien, Chihiro Inoue, Haruka
Nakano, Atsuhiko Isobe, Deo Florence L. Onda, Kozo Watanabe,
Hernando P. Bacosa

Toxics, 13(3), 227, 2025. DOI: 10.3390/toxics13030227

@ Navigating the depths: A comprehensive review of 40 years of
marine oil pollution studies in the philippines (1980 to 2024)
Hernando P. Bacosa, Jill Ruby L. Parmisana, Nur Inih U. Sahidjan,
Joevin Mar B. Tumongha, Keana Aubrey A. Valdehueza, Jay Rumen U.
Maglupay, Andres Philip Mayol, Chin-Chang Hung, Marianne Faith
Martinico-Perez, Kozo Watanabe, Mei-Fang Chien, Chihiro Inoue
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@ New insights into immobilized bacterial systems for removal of
heavy metals from wastewater

Jhariya, U., Chien, M.-F., Umetsu, M., Kamitakahara, M.
International Journal of Environmental Science and Technology, 22,
8319-8334, 2025. DOI: 10.1007/513762-025-06369-6

@ Production of lipase and extracellular polymeric substances by
the lipid-degrading bacterium Burkholderia arboris strain JYK?2 in
response to different substrates

Jiyu Huang, Mei-Fang Chien, Hernando P. Bacosa, Chihiro Inoue
World Journal of Microbiology and Biotechnology, 41, 198, 2025.
DOI: 10.1007/s11274-025-04432-5

@ Unraveling tissue-specific molecular mechanisms orchestrating
arsenic response processes in Pteris vittata through transcriptomic
analysis

Shujun Wei, Ryota Moriuchi, Christine Dwi A.P. Wiyono, Chihiro
Inoue, Mei-Fang Chien

Ecotoxicology and Environmental Safety, 294, 118059, 2025.
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@ Biobased biodegradable chelating agents enhance coupled ex situ
and in situ carbon dioxide mineralization via peridotite dissolution
and wormholing

Luis Salala, Noriaki Watanabe, Jiajie Wang, Atsushi Okamoto
Communications Earth & Environment, 6, 686, 2025. DOI: 10.1038/
543247-025-02687-2

@ Data-driven depth direction super-resolution framework for X-ray
CT images of rock samples by deep learning

Ryogo Kagawa, Atsushi Okamoto, Toshiaki Omori

Nonlinear Theory and Its Applications, IEICE, 16(3), 390-400, 2025.
DOI: 10.1587/nolta.16.390

@ Estimating the iron oxidation state of serpentinite using X-ray
absorption fine structure spectroscopy

Kazuki Yoshida, Atsushi Okamoto, Ryosuke Oyanagi, Yasuhiro
Niwa, Masao Kimura

AMERICAN MINERALOGIST, 110(5), 757-766, 2025. DOI: 10.2138/
am-2024-9571

@ Extreme maldistribution of high field strength elements along
subduction zones revealed by baddeleyite aggregates in serpentinite
Hikaru Sawada, Ryosuke Oyanagi, Sota Niki, Takafumi Hirata,
Kazuki Yoshida, Mitsuhiro Nagata, Atsushi Okamoto

Scientific Reports, 15 23990, 2025. DOI: 10.1038/s41598-025-07698-9
@ Low-Dimensional Controls on Oceanic Basalt Geochemistry
Revealed by Regression-Based Machine Learning Models

Satoshi Matsuno, Masaoki Uno, Atsushi Okamoto

Journal of Geophysical Research: Machine Learning

and Computation, 2(4), €2025JH000700 , 2025. DOI:
10.1029/2025JH000700

@ Oscillations in fluid pressure caused by silica precipitation in a
fracture

Atsushi Okamoto, Edward Vinis

Nature Communications, 16, 1791, 2025. DOI: 10.1038/s41467-025-
57199-6

@ Seclf-induced differential stress and cascading reactions, fracturing,
and permeability enhancement triggered by volatile-consuming
reactions

Atsushi Okamoto, Fukuma Sakashita, Kazuki Yoshida, Otgonbayar
Dandar, Masaoki Uno

Geochimica et Cosmochimica Acta, 402, 1-15, 2025. DOI: 10.1016/
j-gca.2025.06.018

@ The control of oceanic crustal age and redox conditions on seafloor
alteration: Examples from a quantitative comparison of elemental
mass transport in the South and Northwest Pacific

Satoshi Matsuno, Masaoki Uno, Atsushi Okamoto

CHEMICAL GEOLOGY, 678, 122651, 2025. DOI: 10.1016/
j-chemgeo.2025.122651

@ Visualization of four-dimensional X-ray absorption fine structure
data using a virtual reality system

Haruo Igarashi, Daiki Kido, Yutaka Ishii, Yasuhiro Niwa, Atsushi
Okamoto, Masao Kimura

Journal of Synchrotron Radiation, 32(1), 162-170, 2025. DOI: 10.1107/
$1600577524011226
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@ Particle size distribution estimation device, particle size
distribution estimation method, and non-transitory computer-readable
medium storing particle size distribution estimation program
Tomoaki SATOMI, Yusuke KOBAYASHI, Hiroshi TAKAHASHI
5HE US 19/303,560, HFER : 2025-08-19

@ Soil property estimation device, soil property estimation method,
and non-transitory computer-readable medium storing soil property
estimation program

Tomoaki SATOMI, Naoya YAGUCHLI, Hiroshi TAKAHASHI

58 US 19/368,403, HFEH : 2025-10-24
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@ A Comparative Study of Mineral Carbonation Using Seawater for
CO, Utilization: Magnesium-Based System Versus Calcium-Based
System with Low Energy Input

Hsing-Jung Ho, Atsushi lizuka

Advanced Energy and Sustainability Research, 6(6), 2400388, 2025.
DOI: 10.1002/aesr.202400388

@ Assessment of product carbon accounting associated with carbon
dioxide-storing concrete via mineral carbonation and utilization
Hsing-Jung Ho, Yoshito Izumi, Atsushi lizuka

Journal of Environmental Chemical Engineering, 13(5), 118458, 2025.
DOI: 10.1016/j.jece.2025.118458

@ Chemical-Free Pressure-Swing Carbonation of Blast Furnace Slag
for CO, Utilization and Sequestration

Hsing-Jung Ho, Atsushi lizuka

ACS Sustainable Chemistry &amp; Engineering, 13(10), 3842-3852,
2025. DOI: 10.1021/acssuschemeng.4c05872

@ Comparative study of direct and indirect aqueous mineral
carbonation of construction and demolition waste fines for CO,
sequestration

K. Ramasenya, B. Oladipo, V. N. Katambwe, V. R. K. Vadapalli, J.
Petersen, S. Gecasamba, H. Coetzee, A. Horvat, H.-J. Ho, A. Tizuka, L.
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F. Petrik, T. V. Ojumu

Journal of Environmental Chemical Engineering, 13(5), 117754, 2025.

DOI: 10.1016/j.jece.2025.117754

@ Direct mineral carbonation of fly ash under high pressure using
acid mine drainage: Effects of solid-to-liquid ratio, stirring speed and
CO, pressure

Sibulele Zide, Hsing-Jung Ho, Atsushi lizuka, Jochen Petersen,
Viswanath Ravi, Kumar Vadapalli, Leslie Petrik, Tunde Ojumu
Environmental Progress & Sustainable Energy, 44(2), e14545, 2025.
DOI: 10.1002/ep.14545

@ Identification of suitable conventional cooling methods for direct
aqueous carbonation of blast furnace slags and their mechanism
Hsing-Jung Ho, Atsushi lizuka, Hironari Kubo

International Journal of Minerals, Metallurgy and Materials, 32(7),
1566-1579, 2025. DOI: 10.1007/s12613-024-3054-x

@ Kinetic evaluation of the CO, sequestration process of MgO-rich
materials derived from ferronickel slag

F. Abdul, K. Adachi, H. J. Ho, A. lizuka, E. Shibata

International Journal of Environmental Science and Technology,
23(1), 62, 2026. DOI: 10.1007/513762-025-06911-6

@ Screening of Flotation Reagents Based on Adsorption Models on
Mineral Surfaces for Arsenic-Containing Mineral Separation

Taro Kimura, Ken Adachi, Yuki Toma, Ken Higuchi, Atsushi lizuka,
Etsuro Shibata

MATERIALS TRANSACTIONS, 66(6), 733-744, 2025. DOL:
10.2320/matertrans.m-m2024817
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@ A critical review of current treatment methods of acid mine
drainage with an assessment of associated CO, emissions toward
carbon neutrality

Journal of Water Process Engineering, 77, 108347, 2025. DOI:
10.1016/j.jwpe.2025.108347

@ Assessment of the potential industrial applications of calcium
carbonate derived from mineral carbonation of alkaline waste
material

International Journal of Environmental Science and Technology,
23, 82,2026 (Version of record: 02 December 2025). DOI: 10.1007/
$13762-025-06922-3

@ Filtration and electrical membrane-based treatment methods
for PFAS-contaminated water and preparation methods for the
membranes employed

Applied Water Science, 15,290, 2025. DOI: 10.1007/s13201-025-
02644-6

@ Total Resource Circulation in Chemical Mechanical Polishing
Wastewater Treatment from Semiconductor Manufacturing Industry:
A review

Journal of Water Process Engineering, 72, 107619, 2025. DOTI:
10.1016/j jwpe.2025.107619
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@ Tensile Strength of WC-Ti(C,N)-Cr3C2-Co Ultrafine-Grained
Cemented Carbide

Tomohiro Tsutsumi, Masayuki Takada, Sota Terasaka, Kiyotoshi
Sakaguchi, Noriaki Watanabe, Hideaki Matsubara
MATERIALS TRANSACTIONS, 66(6), 745-751, 2025. DOL:
10.2320/matertrans.mt-y2024011
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@ Effect of noble metallic current collectors and contact layers on
power density and polarization resistance of planar solid oxide fuel
cells

Hirofumi Sumi, Hiroyuki Shimada, Yuki Yamaguchi, Masaya
Fujioka, Mizuki Momai, Kazuhisa Sato, Mina Yamaguchi, Riyan
Achmad Budiman, Tatsuya Kawada

International Journal of Hydrogen Energy, 127, 286-294, 2025. DOI:
10.1016/j.ijhydene.2025.04.153

@ Elucidating Factors Governing the Discrepancy of Oxygen
Vacancy Concentration Between La, ¢Sr4Co;,Fe, 055 (y=0,0.2,0.4,
0.6, 0.8, 1) Dense Film and Bulk Electrodes

Daichi Oi, Nanaha Miyashita, Riyan Achmad Budiman, Katherine
Develos-Bagarinao, Yuta Kimura, Takashi Nakamura, Keiji Yashiro,
Koji Amezawa, Tatsuya Kawada

Journal of The Electrochemical Society, 172(2), 024506, 2025. DOI:
10.1149/1945-7111/adb216

@ Elucidating reaction resistances in electrode-supported solid oxide
cells using a nonlinear least-square model

Rikuto Konishi, Riyan Achmad Budiman, Marika Sakai, Mina
Yamaguchi, Tatsuya Kawada, Keiji Yashiro

Electrochimica Acta, 528, 146289, 2025. DOI: 10.1016/
j.electacta.2025.146289

@ Ferro-Elasticity in Rhombohedral Crystals of Sc-Stabilized ZrO,
Mina Yamaguchi, Tomohiro Kori, Yuta Kimura, Satoshi Watanabe,
Keiji Yashiro, Riyan Achmad Budiman, Tatsuya Kawada

ECS Journal of Solid State Science and Technology, 14(8), 083002,
2025. DOI: 10.1149/2162-8777/adf6e2

@ High-temperature in situ stress monitoring of a co-fired electrolyte
for metal-supported solid oxide cells

Mina Yamaguchi, Takumi Komaya, Zaka Ruhma, Satoshi Watanabe,
Keiji Yashiro, Keigo Kumada, Kazuhisa Sato, Toshiyuki Hashida,
Itaru Oikawa, Hitoshi Takamura, Riyan Achmad Budiman, Tatsuya
Kawada

Journal of Power Sources, 630, 236147, 2025. DOI: 10.1016/
jjpowsour.2024.236147

@ In Situ Measurement of RedOx-Induced Stresses in Electrolyte of
Anode-Supported Solid Oxide Fuel Cells Using the Cos a Method
Mina Yamaguchi, Takumi Komaya, Satoshi Watanabe, Keiji Yashiro,
Kazuhisa Sato, Riyan Achmad Budiman, Tatsuya Kawada

Journal of The Electrochemical Society, 172, 044504, 2025. DOI:
10.1149/1945-7111/adc62d

@ In situ monitoring of cell deformation during operation in solid
oxide fuel cells

Junya Tanaka, Shinichi Sugihara, Kazuhisa Sato, Keiji Yashiro,
Tatsuya Kawada, Toshiyuki Hashida

International Journal of Hydrogen Energy, 186, 151895, 2025. DOI:
10.1016/j.ijhydene.2025.151895

@ Mitigating fracture risks in solid oxide fuel cells: Study on
temperature dependence of residual stress and optimal design strategy
upon sintering process

Junya Tanaka, Kazuhisa Sato, Keiji Yashiro, Tatsuya Kawada,
Toshiyuki Hashida

Journal of Power Sources, 641, 236850, 2025. DOI: 10.1016/
jjpowsour.2025.236850

@ Mitigating SrZrO; phase formation at air electrode/electrolyte of
solid oxide cell: A review

R. A. Budiman, A. U. Hapsari, Damisih, R. D. Pravitasari, Y. Deni, K.
Arifin, N. Indayaningsih, J. Raharjo, K. Yashiro, T. Kawada

Journal of Power Sources, 655, 238176, 2025. DOI: 10.1016/
jjpowsour.2025.238176

@ Operando Evaluation of the Electrochemically Active Area in a
Solid Oxide Fuel Cell Porous Electrode by Micro X-ray Absorption
Spectroscopy

Yoshinobu Fujimaki, Takashi Nakamura, Yuta Kimura, Kiyofumi
Nitta, Oki Sekizawa, Yasuko Terada, Keiji Yashiro, Tatsuya Kawada,
Koji Amezawa

The Journal of Physical Chemistry Letters, 16(37), 9599-9605, 2025.
DOI: 10.1021/acs.jpclett.5¢02422

@ Origin of Ultraviolet-Induced High-Temperature Photovoltaic
Response at Pt/Gd-Doped CeO, Interface

Mina Yamaguchi, Masaki Kurata, Yuki Morita, Ryosuke Iwata,
Shogo Fuwa, Akihiro Ishii, Hitoshi Takamura, Keiji Yashiro, Tatsuya
Kawada

Advanced Optical Materials, 13(33), e01971, 2025. DOIL: 10.1002/
adom.202501971

@ Oxygen Non-Stoichiometry of Bulk and Thin Film of Co-Based
Mixed Ionic and Electronic Conductors

Nanaha Miyashita, Riyan Achmad Budiman, Takamichi Miyazaki,
Mina Yamaguchi, Katherine Develos-Bagarinao, Keiji Yashiro,
Tatsuya Kawada

Journal of The Electrochemical Society, 172(9), 094501, 2025. DOI:
10.1149/1945-7111/adfele

@ Study on Ni-ceramic cathode degradation in H,O electrolysis using
a two-dimensional patterned cell

Xiaolin Shao, Riyan Achmad Budiman, Takashi Sato, Mina
Yamaguchi, Keiji Yashiro, Tatsuya Kawada

International Journal of Hydrogen Energy, 120, 201-212, 2025. DOI:
10.1016/j.ijhydene.2025.03.236

@ Understanding the influence of particle size on the reaction
mechanism in porous La,Sr,,Co0;_s air electrodes

Mina Yamaguchi, Yuki Amano, Marika Sakai, Riyan Achmad
Budiman, Keiji Yashiro, Tatsuya Kawada

Journal of Power Sources, 659, 238442, 2025. DOI: 10.1016/
jJjpowsour.2025.238442
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@ Biobased biodegradable chelating agents enhance coupled ex situ
and in situ carbon dioxide mineralization via peridotite dissolution
and wormholing

Luis Salala, Noriaki Watanabe, Jiajie Wang, Atsushi Okamoto
Communications Earth & Environment, 6, 686, 2025. DOI: 10.1038/
$43247-025-02687-2

@ Creating multidirectional fractures through particle jamming
Yusuke Mukuhira, Ryota Goto, Noriaki Watanabe, Kazumasa
Sueyoshi, Kohei Takuma, Rongchang Zhang, Tongfei Tian, Vladimir
Sokolovski, Makoto Naoi, Yuko Arai, Takaaki Tomai, Masaoki Uno,
Takatoshi Ito

International Journal of Rock Mechanics and Mining Sciences, 188,
106051, 2025. DOI: 10.1016/j.ijrmms.2025.106051

@ Machine-learning applications for magmatic—hydrothermal
systems: Quartz trace-element insights into ore deposits

Denghui Zhu, Jiajie Wang, Tatsu Kuwatani, Noriyoshi Tsuchiya
APPLIED GEOCHEMISTRY, 189, 106431, 2025. DOI: 10.1016/
j-apgeochem.2025.106431

@ Tensile Strength of WC-Ti(C,N)-Cr;C,-Co Ultrafine-Grained
Cemented Carbide

Tomohiro Tsutsumi, Masayuki Takada, Sota Terasaka, Kiyotoshi
Sakaguchi, Noriaki Watanabe, Hideaki Matsubara

MATERIALS TRANSACTIONS, 66(6), 745-751, 2025. DOI:
10.2320/matertrans.mt-y2024011

@ Unlocking geothermal potential: Activating calcite-filled veins
using chelating agents to improve granitic rock permeability
Lena Muhl, Luis Salala, Eko Pramudyo, Jiajie Wang, Ingo Sass,
Noriaki Watanabe

Geothermics, 131, 103356, 2025. DOI: 10.1016/
j-geothermics.2025.103356
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@ (Invited) Interaction between Tin-Based Perovskites and Aqueous
Solutions: From Solar Cells to Photo-Rechargeable Batteries

Koji Yokoyama

ECS Meeting Abstracts, MA2025-02, 2025. DOI: 10.1149/MA2025-
02452242mtgabs

@ Synthesis and Surface Control of Iron Metal Particles by
Controlling the Metal Complexes in an Aqueous Solution

Hideyuki Takahashi, Koji Yokoyama, Shun Yokoyama

ECS Meeting Abstracts, MA2025-01, 2025. DOI: 10.1149/MA2025-
01261495mtgabs

@ Synthesis of Aggregation-Free Iron Metal Particles Using
Amylopectin and Amylase in a Basic Aqueous Solution

Koji Yokoyama, Yuma Araya, Kaori Yokosaka, Shoichi Kumon,
Kimitaka Sato, Shun Yokoyama, Hideyuki Takahashi

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS,
614, 172764, 2025. DOI: 10.1016/j jmmm.2024.172764
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@ Converting woody biomass ash and CO, into valuable resources
via a sustainable chelation approach

Jiajie Wang , So Katsumi, Hiroshi Naganuma, Tomoyuki Makino,
Chuanzhen Jian, Yuki Ohori, Vani Novita Alviani , Noriyoshi
Tsuchiya, Noriaki Watanabe

Resources, Conservation & Recycling, 225, 108606, 2026. DOI:
10.1016/j.resconrec.2025.108606

@ Creating multidirectional fractures through particle jamming
Yusuke Mukuhira, Ryota Goto, Noriaki Watanabe, Kazumasa
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Sueyoshi, Kohei Takuma, Rongchang Zhang, Tongfei Tian, Vladimir
Sokolovski, Makoto Naoi, Yuko Arai, Takaaki Tomai, Masaoki Uno,
Takatoshi Ito

International Journal of Rock Mechanics and Mining Sciences, 188,
106051, 2025. DOI: 10.1016/j.ijrmms.2025.106051

@ Identifying Factors Influencing Local Acceptance of Renewable
Energy Projects: A Systematic Review

Hazirah H. Zaharuddin, Vani N. Alviani, Mazlina A. Majid, Hiromi
Kubota, Noriyoshi Tsuchiya

Sustainability, 17(14), 6623, 2025. DOI: 10.3390/sul7146623

@ Machine-learning applications for magmatic—hydrothermal
systems: Quartz trace-element insights into ore deposits

Denghui Zhu, Jiajie Wang, Tatsu Kuwatani, Noriyoshi Tsuchiya
Applied Geochemistry, 489, 106431, 2025. DOI: 10.1016/
j.-apgeochem.2025.106431

@ Magmatic evolution and timescales of the Naruko caldera system
(NE Honshu): Insight from orthopyroxene and quartz mineral zoning
Alexey Kotov, Noriyoshi Tsuchiya, Satoshi Okumura, Masao Ban,
Masaoki Uno, Isoji Miyagi , Kenji Shimizu, Takayuki Ushikubo, Geri
Agroli, Shumpei Yoshimura, Manzshir Bayarbold

Journal of Volcanology and Geothermal Research, 467,108415, 2025.
DOI: 10.1016/j.jvolgeores.2025.108415

@ The fate of an extremely phenocryst-rich magma in producing
small sub-Plinian plumes during the 17th and 30th April 2024
eruption of Mt. Ruang (North Sulawesi, Indonesia): The role of clast
density,

Indranova Suhendro, Geri Agroli, Gabriela Nogo Retnaningtyas
Bunga Naen, Muhammad Andriansyah Gurusinga, Dini Nurfiani,
Friska Putri Ayunda, Robinsar Jogi Yoshua Manullang, Noriyoshi
Tsuchiya

Journal of Volcanology and Geothermal Research, 463, 108332, 2025.
DOI: 10.1016/j.jvolgeores.2025.108332

@ Vulnerability of Mechanical Properties of Rocks Generated by
Rapid Decompression Fracturing Under Hydrothermal Conditions
Kazumasa Sueyoshi, Satoshi Aoshima, Kenta Takagi, Katsuya
Mizuno, Nobuo Hirano, Noriyoshi Tsuchiya

Rock Mechanics and Rock Engineering, 58, pages 8477-8489, 2025.
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@ Enabling maximum decarbonization from districts in Kyoto
through rooftop PVs by integrating with EVs as battery

Takuro Kobashi, Junbin Xiao, Tuo Zhang

Sustainable Cities and Society, 131, 106717, 2025. DOI: 10.1016/
j-5¢8.2025.106717

@ Facilitating a carbon neutral transition in Kyoto: Initiatives on
rooftop photovoltaics integrated with electric vehicles

Takuro Kobashi, Eric Zusman, Makoto Taniguchi, Masaru Yarime
Technology in Society, 80, 102774, 2025. DOI: 10.1016/
j-techsoc.2024.102774

@ Indonesia Climate Change: Observations and Future Projections in
IPCC AR6 WG I and Beyond

Tosiyuki NAKAEGAWA, Takuro Kobashi

Forum Geografi, 39(3), 440-454, 2025. DOI: 10.23917/forgeo.
v39i3.12760

@ On the decarbonization potentials of rooftop PVs integrated with
EVs as battery for all the municipalities of Japan

Nguyen Thi Quynh Trang, Koharu Okada, Yusei Sugiyama, Takahiro
Yoshida, Yujiro Hirano, Peraphan Jittrapirom, Tosiyuki Nakaegawa,
Takuro Kobashi

Applied Energy, 393, 126067, 2025. DOI: 10.1016/
j.apenergy.2025.126067
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@ Accurate Lifetime Design of Critical Mechanical Equipment for
Clean-Energy Generation in the Context of Carbon Neutrality
Run-Zi Wang, Wen-Rui Nie, Chuanyang Lu, Zhengyang Zhang, Yipu
Xu, Yutaka S. Sato, Hideo Miura, Xian-Cheng Zhang, Shan-Tung Tu
ENGINEERING, Available online 10 November 2025. DOI: 10.1016/
j.eng.2025.09.029

@ Allocating child labor in resource production to the global
transport sector

Tomoya Sugiyama, Xianlai Zeng, Kazuyo Matsubae

Resources Policy, 110, 105743, 2025. DOI: 10.1016/
j.resourpol.2025.105743

@ Applying the distance-to-target weighting methodology to assess
the environmental performance of palm oil mills in Nigeria
Mohammed Engha Isah, Zhengyang Zhang, Kazuyo Matsubae
Environmental Research: Infrastructure and Sustainability, 5, 035010,
2025. DOIL: 10.1088/2634-4505/adf720

@ Assessing the Relationship Between Production and Land
Transformation for Chilean Copper Mines Using Satellite and
Operational Data

Junbin Xiao, Tim T. Werner, Takeshi Komai, Kazuyo Matsubae
Resources, 14(2), 25, 2025. DOI: 10.3390/resources14020025

@ Australia’s greener path in a competitive global lithium supply
chain

Estefania Orquera, Guochang Xu, Stephen Northey, Tim Werner,
Oscar Tiku, Damien Giurco, Kazuyo Matsubae

Environmental Research: Infrastructure and Sustainability, 5, 035008,
2025. DOI: 10.1088/2634-4505/adf663

@ Dictary Influences on Nitrogen and Phosphorus Footprints in
Indian Food Systems: A State and Union Territory-Level Analysis
Aurup Ratan Dhar, Azusa Oita, Himadri Kaushik, Ananta Narayan
Panda, Tapan Kumar Adhya, Kazuyo Matsubae

NUTRIENTS, 7(23), 3758, 2025. DOI: 10.3390/nu17233758

@ Exploring antimony material flow in the context of energy
transition: A scenario-based analysis

Linting Xu, Zhengyang Zhang, Mohammed Engha Isah, Kazuyo
Matsubae

Resources, Conservation and Recycling, 222, 108432, 2025. DOI:
10.1016/j.resconrec.2025.108432

@ Global hidden material flows triggered by China’s vehicle supply
chain far exceed eventual material use

Binze Wang, Qiance Liu, Xin Ouyang, Wu Chen, Zhengyang Zhang,
Gang Liu, Kazuyo Matsubae

Nature Communications, 16, 9217, 2025. DOI: 10.1038/s41467-025-
64090-x

@ Induced social responsibility in global mineral supply chains:
Fatalities from tailings dam failures

Tomoya Sugiyama, Zhengyang Zhang, Xianlai Zeng, Kazuyo
Matsubae

Journal of Cleaner Production, 519, 145983, 2025. DOI: 10.1016/
jjclepro.2025.145983

@ Optimizing Vietnam's hydrogen strategy: A life-cycle perspective
on technology choices, environmental impacts, and cost trade-offs
Nguyen Thi Quynh Trang, ZhengYang Zhang, Mohammed Engha
Isah, Xu LinTing, Kazuyo Matsubae

International Journal of Hydrogen Energy, 171, 151201, 2025. DOI:
10.1016/j.ijhydene.2025.151201

@ Prevention Is the Best Strategy to Solve Coastal Eutrophication
Kentaro Hayashi, Hirotsugu Arai, Yu Umezawa, Takashi Onodera,
Kazuyo Matsubae, Keisuke Koba

Environmental Science & Technology, 59(19), 9366-9368, 2025. DOLI:
10.1021/acs.est.5c02456

@ Recovery of neodymium and iron from NdFeB waste by combined
electrochemical-hydrometallurgical process

Fusheng Xiao, Wentao Hu, Zhengyang Zhang, Bo Li, Hongmin Zhu
SEPARATION AND PURIFICATION TECHNOLOGY, 353(Part C),
128301, 2025. DOI: 10.1016/j.seppur.2024.128301

@ Sustainable Construction Material: Development and Evaluation of
a Low-Carbon, Industrial Solid Waste-Based Cementitious Material
Lin Zhao, Dongxu Wu, Wentao Hu, Zhengyang Zhang, Feihua Yang,
Zhaojia Wang

Journal of Sustainable Metallurgy, 11, 670-681, 2025. DOI: 10.1007/
s40831-025-01008-3

@ Valorizing underutilized fish through adaptable gastronomy:
Insight from Japan

Oscar Tiku, Kazuyo Matsubae

International Journal of Gastronomy and Food Science, 40, 101161,
2025. DOI: 10.1016/].ijgfs.2025.101161
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@ Accuracy of rubber-related deforestation maps

Nguyen Tien Hoang, Peter Potapov, Pontus Olofsson, Keiichiro
Kanemoto

NATURE, 644, E13-E19, 2025. DOI: 10.1038/541586-025-08847-w
@ Construction of an enterprise-level global supply chain database
Yuya Katafuchi, Xinmeng Li, Daniel Moran, Taiki Yamada,
Hidemichi Fujii, Keiichiro Kanemoto

Nature Communications, 16, 11158, 2025. DOI: 10.1038/s41467-025-
66083-2

@ Effect of COVID-19-Related Policy Interventions on Land Price in
Japan

Yuya Katafuchi, Keita Shiba

SSRN, posted: 11 Oct 2025[preprint]. DOI: 10.2139/ssrn.5588810

@ Global dataset mapping land use and land cover across more than
80,000 mining areas

Cheng, Yu-Tong, Hoang, Nguyen Tien, Lou, Maupu, Kanemoto,
Keiichiro

Zenodo, 2025. DOI: 10.5281/zenodo.15726306

@ Mapping Global Resource-Driven Nature Loss in the Mining
Sector

Yu-Tong Cheng, Hoang NT, Yushin Shinoda, Kamrul Islam,
Masaharu Motoshita, Taku Kadoya, Keiichiro Kanemoto

Research Square, posted 25 Feb, 2025 [preprint]. DOI: 10.21203/
15.3.15-5856043/v1

@ Mapping human-nature archetypes to guide global biodiversity,
food security, and land-use policy

Diana Sietz, Aidin Niamir, Daniel Miiller, Thomas Hickler, Keiichiro
Kanemoto, Daniel Dean Moran, Kirsten Thonicke

One Earth, 8(8), 101416, 2025. DOI: 10.1016/j.oneear.2025.101416

@ Potential impact of abiotic resource use considering country-
specific supply chain: consumption-based characterization and
normalization utilizing a multi-regional input—output model
Ryosuke Yokoi, Keiichiro Kanemoto, Norihiro Itsubo, Masaharu
Motoshita

The International Journal of Life Cycle Assessment, 30, 2003-2019,
2025. DOI: 10.1007/s11367-025-02481-4

@ NHBERRRICE T2 MHEMIEREEEZDRE  COVID-19 & T
DEIFEBRE TR THESEDRBERDART—F I LB B ESHIC
AR, AR, VAER , AR

ENFEZESHmIE, 5(1), 17-24, 2025. DOI: 10.2750/jrps.5.1_17

(MIsC]

@ Enterprise-level Multi-Regional Input—Output (EMRIO) Synthetic
Model: Monte Carlo-based Internal Robustness Analysis

Yuya Katafuchi, Keiichiro Kanemoto

GitHub, URL: https:/github.com/k1ro/emrio
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@ Application and regeneration of magnetic material MgAILDH@
Fe;0, humic acid with removal capacity for malachite green

Nur Ahmad, Tomohito Kameda, Mir Tamzid Rahman, Aldes Lesbani
Inorganic Chemistry Communications, 172, 113669, 2025. DOI:
10.1016/j.inoche.2024.113669

@ Efficacy of zirconium hydroxide and cerium hydroxide for carbon
dioxide adsorption and subsequent ethylene urea synthesis

Farzana Rahman, Yota kunii, Tomohito Kameda, Mir Tamzid
Rahman, Yuko Saito, Shogo Kumagai, Toshiaki Yoshioka

Journal of Cleaner Production, 493, 144956, 2025. DOI: 10.1016/
jjclepro.2025.144956

@ Efficient synthesis of ethylene urea from carbon dioxide containing
titanium—zirconium—cerium mixed oxides

Farzana Rahman, Kyosuke Sawaguchi, Fiona Motswaiso, Ukyo
Suzuki, Tomohito Kameda, Mir Tamzid Rahman, Shogo Kumagai,
Yuko Saito, Toshiaki Yoshioka

Next Research, 2(4), 101012, 2025. DOI: 10.1016/j.nexres.2025.101012
@ Novel binary Ti-Zr, Ti-Ce, and Zr-Ce oxides as dual-function
adsorbents and reaction accelerators for CO, capture and ethylene
urea synthesis

Farzana Rahman, Kyosuke Sawaguchi, Fiona Motswaiso, Ukyo
Suzuki, Tomohito Kameda, Mir Tamzid Rahman, Shogo Kumagai,
Yuko Saito, Toshiaki Yoshioka

Scientific Reports, 15, 33567, 2025. DOI: 10.1038/541598-025-18618-2
@ Preparation of a New Hybrid MgAILDH@Magnetite Activated
Charcoal by Hydrothermal Method for Stability and Adsorption
Mechanism of Congo Red

Nur Ahmad, Tomohito Kameda, Mir Tamzid Rahman, Farzana
Rahman, Aldes Lesbani

Results in Surfaces and Interfaces, 18, 100440, 2025. DOI: 10.1016/
j-rsurfi.2025.100440
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@ METHOD FOR REGENERATING LIQUID TO BE TREATED,
AND REGENERATING AGENT FOR LIQUID TO BE TREATED
Toshiaki Yoshioka, Tomohito Kameda, Fumihiko Kitagawa, Yoichi
Jimbo, Masayuki Kondo

HFET US 12,508,571, E#%H : 2025-12-30

O MERCYEETEMEN ZWBHKROLESE

FE— EBEOK, BRI, SEEEE, BEEER, AT, ILARE,
R

15 2025-126944, HFER : 2025-07-30

@ ELKREFHMENRNEBERROWIEFE

OE— , EEERCK , BEMA , SRR, FEER , AAETL, ILERE,
R

58 2025-119180, HFEH : 2025-07-15

@ A RINIBH RO EEME A RALIE A%

FE—, FE—AD, TN, SARHES , SRAEE , 8EAMA

5B TW202504674, AFH : 2025-02-01

@ FEMEHEA ZALIRA, BEMEHEARLIEA R ROBRIEDEST RANIRERE
FEE—EB, KRE—, BHEY, SEEE, SAMA , NEXE

KFEFE 45931 5 (NMFLKFF) |, B8RH 0 2025-04-16

@ FRIEHEARDIIB A, BRIMEBENADILIERE,. RO, AR
FEE—EB , BRHTY, SMEEE , BEMA

85



86

RIS 1874728 5 (AERRT) , F1TH : 2025-03-01

555 IDP000098163 5 (- Y KX 7HEEF) |, E#kH : 2025-03-11
FFEFES 44894 5 (RNMFLASEP) |, E8RAE 1 2025-03-17

$5EF5E IDP000097804 5 (YRR Y74 |, B85H : 2025-02-26
@ REBAEBREKBIYOBERRE. ROBETEH R NIBL
REE—ER, BME, SMAEGE, EHMA

RS MY-209000-A 5 (XL —Y 74P |, &8 A : 2025-06-16

@ “BIERFZBRMREM B LVOZORE AR, W ZB{LRFDEIN
Fik

A, BRAA , EHBK , SR

15 2025-082921, HFEH : 2025-05-16

@ ABMLEH. ABBREEE. BLUABKRESE

EEEEE, BRMA , RRUFAT7 JrLyTaF, HREE—, EEEE,
NI E

158 2025-195351, HEEH : 2025-11-14

@ ABLREA. IBREEE. SLUOABKRESE

BHEMA, VA v, BRE—, EEEEE, Ib)IIXE

158 2025-195352, HEER : 2025-11-14

@ HEAABIALIER B, HEH RLIERE. RO HEH XBTAIRRHED
CO, D BEEN A

WA, FRTER, E2ILAT, KN, SR, BHAA , FE—,
REE—ER

#5658 TW202523387, 2AF3H : 2025-06-16

@ 7 VEEREINTER KU T v K ERIRAE

BHAA , RIRHEH

58 2025-284557, HFEH : 2025-12-26

RIEBRERF D

[Fx]

@ ERTIAFVvIDERBREEREE
BERET, BANE, SMEE

BISEE , 61(2), 2-7, 2025.

@ JSRF YAV DBRREGREE
HERET, AL, BaNE, SRR
RIZE T 99(11), 359-365, 2025.

[MISC]

@ ERFHAME) F LAV BHOERICETEZEE
BHES—, BHRET

#SHIERR , 78(388), 731-740, 2025.

[EEZELRY]

@ E2EHEIEHESE 7yRLEIREBNE Ui/ BB EFHeRmEY
FOLAAVEDIENEL FUFILAAYEM (LiB) U 2)LE
Mi—L 7 XZ)VELY - KEABFRED YA 7)VICER T 2FERERESE
—1)

BEET, FHEH , BANE, o5EF—, SHEHA

IEERI%RS | 93-102, 2025. ISBN: 9784865022858

EEM R R R 2 5
(@]

@ A Consideration of Relation between Transverse Rapture Strength
and Size of Fracture Origin

Masaru Kawakami

MAEE KO FKIAEE , 72(Supplement), S1411-S1415, 2025. DOL:
10.2497/jjspm.16F-SIS9-05

@ Effect of Carbon, Nitrogen and Binder Content on the Mechanical
Properties of Ultrafine-Grained Cemented Carbide with the
Combined Addition of Ti(C,N) and Cr;C,

Tomohiro Tsutsumi, Masayuki Takada, Hideaki Matsubara, Yoshihiro
Mori, Sota Terasaka

MATERIALS TRANSACTIONS, 66(11), 1455-1464, 2025. DOI:
10.2320/matertrans.mt-y2025012

@ Effects of WC Grain Size and Composition of WC-Co Cemented
Carbides onTensile Fatigue Properties

Ryota Sato, Kazuma Horie, Taku Fujii, Masaru, Kawakami, Takahiro
Saito

WAL LUFRASE , 72(Supplement), S1577-S1580, 2025. DOI:
10.2497/jjspm.16P-T15-06

@ Tensile Strength of WC-Ti(C,N)-Cr;C,-Co Ultrafine-Grained
Cemented Carbide

Tomohiro Tsutsumi, Masayuki Takada, Sota Terasaka, Kiyotoshi
Sakaguchi, Noriaki Watanabe, Hideaki Matsubara

MATERIALS TRANSACTIONS, 66(6), 745-751, 2025. DOI:
10.2320/matertrans.mt-y2024011
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@ Effect of WC grain size and composition on essential strength
and limiting strength for ultrafine-grained WC-Co based cemented
carbide

Masaru Kawakami, Sota Terasaka

21th Plansee Seminar, 2025.

@ Monte Carlo simulation study on sintering and grain growth for
WC-Co cemented carbide

Sota Terasaka, Masaru Kawakami, Masayuki Takada

21th Plansee Seminar, 2025.
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@ Monitoring fluid flows without seismicity associated with
continuous water injection into geothermal reservoirs

Kyosuke Okamoto, Naoki Aoyagi, Yusuke Mukuhira, Hiroshi
Asanuma

International Journal of Rock Mechanics and Mining Sciences, 195,
106290, 2025. DOI: 10.1016/j.ijrmms.2025.106290
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@ Converting woody biomass ash and CO, into valuable resources
via a sustainable chelation approach

Jiajie Wang , So Katsumi, Hiroshi Naganuma, Tomoyuki Makino,
Chuanzhen Jian, Yuki Ohori, Vani Novita Alviani , Noriyoshi
Tsuchiya, Noriaki Watanabe

Resources, Conservation & Recycling, 225, 108606, 2026. DOI:
10.1016/j.resconrec.2025.108606

@ Creating multidirectional fractures through particle jamming
Yusuke Mukuhira, Ryota Goto, Noriaki Watanabe, Kazumasa

Sueyoshi, Kohei Takuma, Rongchang Zhang, Tongfei Tian, Vladimir
Sokolovski, Makoto Naoi, Yuko Arai, Takaaki Tomai, Masaoki Uno,
Takatoshi Ito

International Journal of Rock Mechanics and Mining Sciences, 188,
106051, 2025. DOI: 10.1016/j.ijrmms.2025.106051

@ Identifying Factors Influencing Local Acceptance of Renewable
Energy Projects: A Systematic Review

Hazirah H. Zaharuddin, Vani N. Alviani, Mazlina A. Majid, Hiromi
Kubota, Noriyoshi Tsuchiya

Sustainability, 17(14), 6623, 2025. DOI: 10.3390/sul7146623

@ Machine-learning applications for magmatic—hydrothermal
systems: Quartz trace-element insights into ore deposits

Denghui Zhu, Jiajie Wang, Tatsu Kuwatani, Noriyoshi Tsuchiya
Applied Geochemistry, 489, 106431, 2025. DOI: 10.1016/
j-apgeochem.2025.106431

@ Magmatic evolution and timescales of the Naruko caldera system
(NE Honshu): Insight from orthopyroxene and quartz mineral zoning
Alexey Kotov, Noriyoshi Tsuchiya, Satoshi Okumura, Masao Ban,
Masaoki Uno, Isoji Miyagi , Kenji Shimizu, Takayuki Ushikubo, Geri
Agroli, Shumpei Yoshimura, Manzshir Bayarbold

Journal of Volcanology and Geothermal Research, 467,108415, 2025.
DOI: 10.1016/j.jvolgeores.2025.108415

@ The fate of an extremely phenocryst-rich magma in producing
small sub-Plinian plumes during the 17th and 30th April 2024
eruption of Mt. Ruang (North Sulawesi, Indonesia): The role of clast
density,

Indranova Suhendro, Geri Agroli, Gabriela Nogo Retnaningtyas
Bunga Naen, Muhammad Andriansyah Gurusinga, Dini Nurfiani,
Friska Putri Ayunda, Robinsar Jogi Yoshua Manullang, Noriyoshi
Tsuchiya

Journal of Volcanology and Geothermal Research, 463, 108332, 2025.
DOI: 10.1016/j.jvolgeores.2025.108332

@ Vulnerability of Mechanical Properties of Rocks Generated by
Rapid Decompression Fracturing Under Hydrothermal Conditions
Kazumasa Sueyoshi, Satoshi Aoshima, Kenta Takagi, Katsuya
Mizuno, Nobuo Hirano, Noriyoshi Tsuchiya

Rock Mechanics and Rock Engineering, 58, pages 8477-8489, 2025.
DOI: 10.1007/s00603-025-04468-x
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@ A survey dataset on residents' attitudes and behaviors in major
cities in Japan: Geo-social survey for Urban Lifestyle Preferences
(GULP)

Tomoya Hanibuchi, Akio Muranaka, Naoto Yabe, Masakazu
Yamauchi, Tomoki Nakaya, Masaya Uesugi, Kayo Nozaki, Shigeki

Matsuda, Ryo Tanimoto, Ryoko Yamamoto, Mohammad Javad
Koohsari

Data in Brief, 61, 111859, 2025. DOI: 10.1016/j.dib.2025.111859

@ Analysis of changes in the habitat area of Oncomelania hupensis
nosophora, the intermediate snail host of Schistosoma japonicum, in
the Obitsu River basin in Chiba Prefecture, Japan, using geographic
information systems

Naoko Nihei, Kensuke Taira, Mayuko Yonejima, Osamu Komagata,
Hiroyuki Suzuki, Kan-Ichiro Mochizuki, Tomoki Nakaya

The Journal of Veterinary Medical Science, 87(5), 458-471, 2025.
DOI: 10.1292/jvms.24-0515

@ Area Deprivation and Health Outcomes in Preschool Children in
Japan: A Nationwide Cohort Study

Naomi Matsumoto, Etsuji Suzuki, Soshi Takao, Tomoki Nakaya,
Ichiro Kawachi, Takashi Yorifuji

Journal of Epidemiology, 35(11), 496-497, 2025. DOI: 10.2188/jea.
je20240426

@ Areca-level socioeconomic deprivation and suicide by restrictable
method of death: trends in Japan, 1995-2022

Yoshikazu Komura, Naoki Kondo, Kunihiko Takahashi, Tomoki
Nakaya, Rory C. O'Connor, Yuri Ito

Journal of Affective Disorders, 393(Pt B), 120442, 2025. DOI:
10.1016/j.jad.2025.120442

@ Area Socioeconomic Status, Vaccination Access, and Female
Human Papillomavirus Vaccination

Emiko Oka, Megumi Okada, Yoshiko Ikuno, Kokoro Amano, Sakiko
Shioya, Migiri Kawabata, Rie Sakurai, Miki Konishi, Tomoki
Nakaya, Kota Katanoda, Yutaka Ueda, Yuri Ito

JAMA Network Open, 8(3), 250747, 2025. DOI: 10.1001/
jamanetworkopen.2025.0747

@ Association of gambling activities and modalities with problem
gambling in Japan: A nationwide cross-sectional online survey-based
study

Takashi Yoshioka, Ryuhei So, Tatsuya Noda, Moritoshi Kido, Chieko
Ito, Tomoki Nakaya, Satoshi Funada, Shiori Tsutsumi, Takahiro
Tabuchi

Addictive Behaviors Reports, 21, 100595, 2025. DOI: 10.1016/
j-abrep.2025.100595

@ Changes in the spatiotemporal patterns of COVID-19 in Japan
from 2020 through 2023

Atsuna Tokumoto, Kazuaki Jindai, Tomoki Nakaya, Mayuko Saito,
Clive E. Sabel, Hitoshi Oshitani

Journal of Infection and Public Health, 18(5), 102704, 2025. DOI:
10.1016/.jiph.2025.102704

@ Developing and testing an audit tool for activity-friendly parks in
dense urban areas of Asia

Yufeng Luo, Monica Motomura, Jing Zhao, Tomoya Hanibuchi,
Tomoki Nakaya, Ai Shibata, Kaori Ishii, Akitomo Yasunaga, Shohei
Yano, Lei Xiong, Yukari Nagai, Gavin R. Mccormack, Andrew T.
Kaczynski, Koichiro Oka, Mohammad Javad Koohsari

Cities & Health, 9(2), 319-331, 2025. DOI:
10.1080/23748834.2024.2426948
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@ Dynamics of internal migration rates in Japan: declining trends
diaggregated by age, period, and cohort.

Masaki Kotsubo, Tomoki Nakaya

Population Studies, 1-22, 2025. DOI: 10.1080/00324728.2026.2615332
@ Examining the role of social environment on COVID-19 infections
and vaccine uptake among migrants in Japan: Findings from
nationwide surveys in 2021 and 2023

Yuanyuan Teng, Clive E. Sabel, Tomoya Hanibuchi, Tomoki Nakaya
Journal of Migration and Health, 12, 100357, 2025. DOI: 10.1016/
jJjmh.2025.100357

@ From Masculinisation to Feminisation of Metropolitan Areas: The
Changing Impact of Internal Migration on Regional Sex Ratios in
Japan

Masaki Kotsubo, Tomoki Nakaya

Population, Space and Place, 31(7), 70108, 2025. DOI: 10.1002/
psp-70108

@ Geodemographic analysis of socioeconomic area disparities in
tuberculosis incidence in Osaka City, Japan

Kaori Yamamoto, Shouhei Takeuchi, Tomoki Nakaya, Naoya
Fujiwara, Junji Seto, Jun Komukai, Yuko Tsuda, Hideki Yoshida,
Takayuki Wada

Scientific Reports, 15(1), 15968, 2025. DOI: 10.1038/s41598-025-
99711-4

@ Heat-related impacts on all-cause emergency hospitalisation differ
by area deprivation and urbanicity: a time-stratified case-crossover
study in Japan

Hisaaki Nishimura, Nobutoshi Nawa, Tomoki Nakaya, Kiyohide
Fushimi, Takeo Fujiwara

Journal of Epidemiology and Community Health, 79(7), 506-514,
2025. DOI: 10.1136/jech-2024-222868

@ Lower suicidal ideation linked to easier access to urban green
spaces during the COVID-19 pandemic: A nationwide study in Japan
Zheng Xian, Tomoki Nakaya, Clive E. Sabel, Ryo Okubo, Kun Liu,
Jinguang Zhang, Takahiro Tabuchi

Cities, 168, 106458, 2025. DOI: 10.1016/j.cities.2025.106458

@ Model-based estimation of thyroid cancer incidence from
ultrasound examinations in the Fukushima Health Management
Survey: estimated results considering the non-examinees in the first,
second and third rounds of the cohort study

Kunihiko Takahashi, Seiji Yasumura, Hideto Takahashi, Tomoki
Nakaya, Tatsuhiko Anzai, Tetsuya Ohira, Hiroki Shimura, Satoru
Suzuki, Satoshi Suzuki, Manabu Iwadate, Susumu Yokoya, Hitoshi
Ohto, Kenji Kamiya

BMJ Open, 15(6), €084885, 2025. DOI: 10.1136/bmjopen-2024-084885
@ Nationwide survey of municipal policies and COVID-19
vaccination uptake among older adults in Japan during 2024-2025
Masaki Machida, Akira Nomachi, Kosuke Tanabe, Shuhei Ito,
Tomoki Nakaya, Takashi Matono

Human Vaccines & Immunotherapeutics, 21(1), 2584760, 2025. DOI:
10.1080/21645515.2025.2584760

@ Neighborhood Walkability and Sedentary Behaviors among US
Adults

Yangyang Deng, Mohammad Moniruzzaman, Breanna Rogers, Jinani
Jayasekera, Lu Hu, Pedro F. Saint-Maurice, Shreya Patel, Tomoki
Nakaya, Eran Ben-Joseph, David Berrigan, Charles E. Matthews, and
Kosuke Tamura

Environmental Epidemiology, 10(1), e453, 2026. DOI: 10.1097/
EE9.0000000000000453

@ Number of medical facilities within driving distance of residence
and influenza vaccination status in Japan: A cross-sectional study
Masaki Machida, Shigeru Inoue, Tomoki Nakaya, Shinji Fukushima,
Wakaba Fukushima, Megumi Hara, Takahiro Tabuchi

Human Vaccines & Immunotherapeutics, 21(1), 2441407, 2025. DOI:
10.1080/21645515.2024.2441407

@ Revisiting public open space and physical activity: What we know,
what we still don't, and emerging issues-A decade later

Mohammad Javad Koohsari, Koichiro Oka, Tomoki Nakaya, Emily
Talen, Andrew T Kaczynski

Health & Place, 94, 103465, 2025. DOI: 10.1016/
j-healthplace.2025.103465

@ Sociodemographic patterns of COVID-19 mortality: the 2020
Japanese census-linked mortality database

Hirokazu Tanaka, Kota Katanoda, Tomoki Nakaya, Yasuki Kobayashi
The Lancet Regional Health - Western Pacific, 60, 101609, 2025. DOI:
10.1016/j.lanwpc.2025.101609

@ Socioeconomic disparities in colorectal cancer oncologic
emergencies: a nationwide multilevel analysis in Japan.

Mariko Hanafusa, Nobutoshi Nawa, Masato Ota, Tomoki Nakaya,
Yasuhito Fujisaka, Kiyohide Fushimi, Takeo Fujiwara, Yuri Ito
International Journal of Clinical Oncology, 30(11), 2325-2334, 2025.
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@ Strengthening Urban Pandemic Preparedness: A Dual-Focused
Machine Learning-Enhanced Spatial Evaluation of Pandemic
Vulnerability Through Infection Risk and Vaccination Accessibility
Dong Liu; Jason Gilliland; Tomoki Nakaya; Shohei Nagata; Jing
Huang, Zihan Kan

Applied Spatial Analysis and Policy, 19, 1, 2025. DOI: 10.1007/
$12061-025-09773-0

@ The built environment and place attachment: Insights from
Japanese cities

Jiuling Li, Mohammad Javad Koohsari, Andrew T. Kaczynski, Ryo
Tanimoto, Reo Watanabe, Tomoki Nakaya, Yufeng Luo, Jing Zhao,
Akitomo Yasunaga, Koichiro Oka, Tomoya Hanibuchi

Preventive Medicine Reports, 50, 102969, 2025. DOI: 10.1016/
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@ The impact of objective urban features on perception of
neighbourhood environments

Jiuling Li, Mohammad Javad Koohsari, Jing Zhao, Andrew T
Kaczynski, Gavin R McCormack, Koichiro Oka, Tomoki Nakaya,
Ryo Tanimoto, Reo Watanabe, Tomoya Hanibuchi
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@ A New index for assessing aquaculture facility damage caused
by tsunamis using a drifting model: a case study of the 2022 Tonga
eruption tsunami

Yoshinori Shigihara, Kento Tanaka, Anawat Suppasri, Tomohiro
Takagawa, Ako Yamamoto, Daisuke Sasaki, Fumihiko Imamura
Coastal Engineering Journal, 67(3), 471-494, 2025. DOI:
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@ Adapting to health crisis at Japanese hot springs: Understanding
visitor travel intention and perceptions of countermeasures

David N. Nguyen, Nori Tarui, Daisuke Sasaki, Haruka Tsukuda,
Anawat Suppasri, Fumihiko Imamura

International Journal of Disaster Risk Reduction, 121, 105399, 2025.
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@ Bridging Academia and Practice: Role of University Lecturers

in Strengthening Disaster Risk Reduction Capacity in the Western
Region of Java Island, Indonesia

Mikiyasu Nakayama, Akiko Sakamoto, Dicky C. Pelupessy, Daisuke
Sasaki

Journal of Disaster Research, 20(5), 695-709, 2025. DOI: 10.20965/
jdr.2025.p0695

@ Conceptualization and Measurement of Transformative Resilience
in Climate-Related Disasters: A PRISMA-Based Systematic Review
Hizir Sofyan, Alfy Hidayati, Yolanda Yolanda, Rina Suryani Oktari,
Irwan Abdullah, Daisuke Sasaki

Journal of Disaster Research, 20(5), 726-736, 2025. DOI: 10.20965/
jdr.2025.p0726

@ Enhancing coastal community preparedness: The role of education,
experience, and exposure to information

Rina Suryani Oktari, Hizir Sofyan, Alfy Hidayati, Randy Rolanda,
Syamsidik, Ferad Puturuhu, Daisuke Sasaki

Progress in Disaster Science, 26, 100429, 2025. DOI: 10.1016/
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@ Flood Risk Perception in an Inherently Flood-Prone Urban Area:
Based on a Land Price Analysis in the Arakawa River Downstream
Area, Tokyo

Kozo Nagami, Ryo Inoue, Daisuke Komori

Journal of Disaster Research, 20(2), 222-232, 2025. DOI: 10.20965/
jdr.2025.p0222

@ Indonesia Disaster Education Repository House (IN-DEPTH) as a
knowledge management system platform for disaster education
Nasliati, Mizan Bustanul Fuady Bisri, Daisuke Sasaki, Rina Suryani
Oktari

International Journal of Disaster Risk Reduction, 123, 105502, 2025.
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@ Influence of Religion, Culture, and Education on Perception of
Climate Change and its Implications: Applying Causal Inference in
Statistics

Mikiyasu Nakayama, Daisuke Sasaki, Takuia Uakeia, Jennifer Seru,
Cheryl Vila, Mylast Bilimon, Yolanda McKay
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@ Investing in resilience: A long-term analysis of china's flood
protection strategies

Koji Watanabe, Mikio Ishiwatari, Daisuke Sasaki, Akiko Sakamoto,
Mikiyasu Nakayama

Resilient Cities and Structures, 4(1), 115-123, 2025. DOI: 10.1016/
j-rens.2025.03.001

@ Improvement of socio-hydrological model to capture the dynamics
of pluvial floods: a case study in frequent pluvial flooding areas in
Wakayama City, Japan

Daisuke Komori, Yuika Oyatsu, Muthiah Sadidah, Kozo Nagami
Frontiers in Water, 7, 2025. DOI: 10.3389/frwa.2025.1553835

@ Japanese foreign aid to fisheries in response to disaster: The case
of the 2022 Tonga volcanic eruption and transoceanic tsunami
Daisuke Sasaki, Anawat Suppasri, Fumihiko Imamura

International Journal of Disaster Risk Reduction, 118, 105268, 2025.
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@ Medium to long-term impacts from in-situ housing reconstruction:
Insights from post-disaster surveys of the Indian ocean tsunami and
Nepal earthquake

Kozo Nagami, Tomoki Miyano, Mohammad Naser Sediqi
International Journal of Disaster Risk Reduction, 117, 105175, 2025.
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@ Motivations for Voluntary Migration to Hulhumalé in the Context
of Climate Change

Miko Maekawa, Raheema Abdul Raheem, Adam Khalid, Akiko
Sakamoto, Mikiyasu Nakayama, Daisuke Sasaki, Hisayo Okaniwa
Journal of Disaster Research, 20(1), 25-36, 2025. DOI: 10.20965/
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@ Perception of University Faculty Members on Providing Policy
Recommendations for Disaster Risk Reduction and Sustainable
Development: A Case Study of Aceh Province, Indonesia

Daisuke Sasaki, Yolanda Yolanda, Yuta Hara, Novi Reandy Sasmita,
Hizir Sofyan

Sustainability, 17(17), 8033, 2025. DOI: 10.3390/sul7178033

@ Relationship Between Urbanization—Induced Land Use Changes
and Flood Risk: Case Study in Chiang Mai, Thailand

Zhaolong Gu, Sartsin Phakdimek, Kozo Nagami, Daisuke Komori

Water, 17(3), 327, 2025. DOI: 10.3390/w17030327

@ Social and Political Roots of Loss and Damage: A Study of
Vulnerable Coastal Communities in Greater Jakarta
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Sasaki, Miko Maekawa, Nirma Yossa, Yogi Setya Permana, Anggi
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@ Spatial patterns and longitudinal trends of disaster losses in Aceh:
a retrospective analysis

Yolanda Yolanda, Rina Suryani Oktari, Daisuke Sasaki, Hizir Sofyan
1OP Conference Series: Earth and Environmental Science, 1479(1),
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@ Special Issue on Migration, Dignity, Fragility, and Pandemics 2025
Ryo Fujikura, Daisuke Sasaki

Journal of Disaster Research, 20(1), 13-14, 2025. DOI: 10.20965/
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@ The “fallacy of composition” as an ethical challenge facing
scientific research in disaster-affected areas: The 2024 Noto Peninsula
Earthquake and Tsunami

Yuta Hara, Kimiko Takeda, Ryohei Yamashita, Ryo Saito, Daisuke
Sasaki, Kiyomi Hayashi, Tatsuto Aoki

International Journal of Disaster Risk Reduction, 119, 105359, 2025.
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@ Special Issue on World BOSAI Forum 2025

Yuichi Ono, Daisuke Sasaki, Yuta Hara
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@ 3.1. Technological and Engineering Innovations, 5.3.
Recommendations for Planning and Designing Resilient Mountain
Infrastructure (“Shaping Resilience in Mountains: The Case for
Disaster Resilient Infrastructure”, Lina Rodriguez and Stefan
Schneiderbauer)

Yuta Hara

CDRI (Coalition for Disaster Resilient Infrastructure), 2025. URL:
https://cdri.world/shaping-resilience-in-mountains/
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@ Carbon Deposition Behavior Catalyzed by Porous Iron Whiskers in
a CO-CO,—H, Atmosphere

Ryota Higashi, Yuji Iwami, Taichi Murakami

ISIJ International, 65(13), 2035-2042, 2025. DOI: 10.2355/
isijinternational. ISIJINT-2025-217
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@ Low Temperature Reduction Disintegration Mechanism of Self-

fluxing Pellet under High Hydrogen Condition of Blast Furnace at 500
°C

Koki Momma, Daisuke Maruoka, Eiki Kasai, Taichi Murakami

ISIJ International, 65(6), 719-727, 2025. DOI: 10.2355/
isijinternational. ISIJINT-2024-279

@ Mineral Phase Ratio of MEBIOS Sinter and its Reducibility under
Blast Furnace Condition with High Hydrogen Concentration

Taichi Murakami, Yuki Motomura, Daisuke Maruoka, Kohei
Sunahara, Takeshi Sato, Eiki Kasai

ISIJ International, 65(6), 728-738, 2025. DOI: 10.2355/
isijinternational. ISIJINT-2024-347

@ Temperature Dependence of Reduction Disintegration of Self-
fluxing Pellet under High Hydrogen Condition of Blast Furnace
Koki Momma, Daisuke Maruoka, Eiki Kasai, Taichi Murakami
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@ A Statistical Study of Local Dust Storm Occurrences on Mars
Using the 2.77 u m CO, Band Observed by OMEGA/Mars Express
Akira Kazama, Shohei Aoki, Yann Leseigneur, Mathieu Vincendon,
Yasumasa Kasaba, Hiromu Nakagawa, Thomas Gautier, Aymeric

Spiga, Tanguy Bertrand, Franck Montmessin, Kazunori Ogohara,
Takeshi Imamura, Isao Murata, John Carter

Journal of Geophysical Research: Planets, 130(9), €2025JE008987,
2025. DOI: 10.1029/2025JE008987

@ Aura Ozone Monitoring Instrument (OMI) Collection 4
Formaldehyde Products

Zolal Ayazpour, Gonzalo Gonzalez Abad, Caroline R. Nowlan, Kang
Sun, Hyeong-Ahn Kwon, Christopher Chan Miller, Heesung Chong,
Huiqun Wang, Xiong Liu, Kelly Chance, Ewan O’Sullivan, Lei Zhu,
Corinne Vigouroux, Isabelle De Smedt, Wolfgang Stremme, James W.
Hannigan, Justus Notholt, Xiaoyu Sun, Mathias Palm, Cristof Petri,
Kimberly Strong, Amelie N. R6hling, Emmanuel Mahieu, Dan Smale,
Yao T¢, Isamu Morino, Isao Murata, Tomoo Nagahama, Rigel Kivi,
Maria Makarova, Nicholas Jones, Ralf Sussmann, Minqiang Zhou
Earth and Space Science, 12(2), €2024EA003792, 2025. DOI:
10.1029/2024¢a003792

@ Ground-based tropospheric ozone measurements: regional
tropospheric ozone column trends from the TOAR-II/HEGIFTOM
homogenized datasets

Roeland Van Malderen, Zhou Zang, Kai-Lan Chang, Robin
Bjorklund, Owen R. Cooper, Jane Liu, Eliane Maillard Barras,
Corinne Vigouroux, Irina Petropavlovskikh, Thierry Leblanc, Valérie
Thouret, Pawel Wolff, Peter Effertz, Audrey Gaudel, David W.
Tarasick, Herman G. J. Smit, Anne M. Thompson, Ryan M. Stauffer,
Debra E. Kollonige, Deniz Poyraz, Gérard Ancellet, Marie-Renée De
Backer, Matthias M. Frey, James W. Hannigan, Jos¢ L. Hernandez,
Bryan J. Johnson, Nicholas Jones, Rigel Kivi, Emmanuel Mahieu,
Isamu Morino, Glen McConville, Katrin Miiller, Isao Murata, Justus
Notholt, Ankie Piters, Maxime Prignon, Richard Querel, Vincenzo
Rizi, Dan Smale, Wolfgang Steinbrecht, Kimberly Strong, Ralf
Sussmann

ATMOSPHERIC CHEMISTRY AND PHYSICS, 25(17), 9905-9935,
2025. DOI: 10.5194/acp-25-9905-2025

@ Quantifying CO emissions from boreal wildfires by assimilating
TROPOMI and TCCON observations

Sina Voshtani, Dylan B. A. Jones, Debra Wunch, Drew C.
Pendergrass, Paul O. Wennberg, David F. Pollard, Isamu Morino,
Hirofumi Ohyama, Nicholas M. Deutscher, Frank Hase, Ralf
Sussmann, Damien Weidmann, Rigel Kivi, Omaira Garcia, Yao Té,
Jack Chen, Kerry Anderson, Robin Stevens, Shobha Kondragunta,
Aihua Zhu, Douglas Worthy, Senen Racki, Kathryn McKain, Maria
V. Makarova, Nicholas Jones, Emmanuel Mahieu, Andrea Cadena-
Caicedo, Paolo Cristofanelli, Casper Labuschagne, Elena Kozlova,
Thomas Seitz, Martin Steinbacher, Reza Mahdi, Isao Murata
ATMOSPHERIC CHEMISTRY AND PHYSICS, 25(21), 15527-
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@ Advanced energy and phosphorus recovery of concentrated

organic sludge by the integration of a high-solid anaerobic membrane
bioreactor and hydroxyapatite-based partial nitritation/anammox

process: Performance and techno-economic analysis

Guangze Guo, Yujie Chen, Yu-You Li

Chemical Engineering Journal, 507, 160299, 2025. DOI: 10.1016/
j.€ej.2025.160299

@ Aptamer-based biosensors for wastewater surveillance of influenza
virus, SARS-CoV-2, and norovirus: A comprehensive review

Yilei Wang, Mohan Amarasiri, Wakana Oishi, Masayasu Kuwahara,
Yuka Kataoka, Hiroki Kurita, Fumio Narita, Rong Chen, Qian Li,
Daisuke Sano

Water Research, 279, 123484, 2025. DOI: 10.1016/
j-watres.2025.123484

@ Assessing biomass retention-driven enhancement of bioenergy and
nutrient recovery potential in anaerobic membrane bioreactors for
sustainable sewage sludge management

Hao-Jie Qin, Shenghao Ji, Ruixin Wu, Yuki Yamamoto, Yaqian Liu,
Bao-Shan Xing, Yu Qin, Yu-You Li.

Bioresource Technology, 437, 133105, 2025. DOI: 10.1016/
j-biortech.2025.133105

@ Changes in methanogenic performance and microbial community
during gradual transition from co-digestion with food waste to mono-
digestion of rice straw

Yagian Liu, Ryoya Watanabe, Qian Li, Yutong Luo, Naohito Tsuzuki,
Yu Qin, Yu-You Li

Bioresource Technology, 419, 132072, 2025. DOI: 10.1016/
j-.biortech.2025.132072

@ Characterization of nitrogen transformation and microbial
interactions of floc sludge and biofilms in single-stage gas-lift partial
nitritation/anammox reactor with hollow cylindrical carriers

Weiyi Wang, Shitong Zhou, Min Ye, Yu Qin, Yu-You Li
Environmental Research, 279(Pt 1), 121729, 2025. DOI: 10.1016/
j-envres.2025.121729

@ Chemical and microbial mechanism governing simultaneous
nitrogen and phosphorus removal by anammox-hydroxyapatite
granules

Shen Cui, Shenghao Ji, Hongjun Zhao, Tianyi Zhang, Yu-You Li
Chemical Engineering Journal, 525, 170653, 2025. DOI: 10.1016/
j.cej.2025.170653

@ Control strategy to improve sustainable flux for a high-solid
AnMBR co-digesting food waste and sewage sludge

Hui Cheng, Kaiyi Gu, Yemei Li, Guangze Guo, Chang-Tang Chang,
Wenshan Guo, Yu-You Li

Journal of Environmental Management, 392, 126652, 2025. DOI:
10.1016/j.jenvman.2025.126652

@ Efficient and stable removal of organic matter, nitrogen and
phosphorus from swine manure digestate by coupling high-rate
activated sludge and single-stage partial nitritation/anammox-
hydroxyapatite processes

Yunzhi Qian, Shilong He, Yan Guo, Fuqiang Chen, Junhao Shen, Yu
Qin, Yu-You Li

Bioresource Technology, 434, 132857, 2025. DOI: 10.1016/
j-biortech.2025.132857

@ Enhanced biogas production through co-digestion of tapioca starch
wastewater and duckweed in a continuous stirred tank reactor

Sunisa Srisopa, Thanapat Thepubon, Pairaya Choeisai, Krit Choeisai,
Kengo Kubota

Engineering and Applied Science Research, 52(5), 499-505, 2025.
DOI: 10.14456/easr.2025.44

@ Enhanced biomethanation in anaerobic membrane bioreactor:
decarbonization efficiency, carbon mass flow, and microbial dynamics
Juntong Ha, Yu Qin, Qingkang Zeng, Jialing Ni, Yasuhiro Fukushima,
Yu-You Li

Bioresource Technology, 437, 133076, 2025. DOI: 10.1016/
j-biortech.2025.133076

@ Enhanced biomethane production by thermophilic high-solid
anaerobic co-digestion of rice straw and food waste: Cellulose
degradation and microbial structure

Yagqian Liu, Ryoya Watanabe, Qian Li, Yutong Luo, Naohito Tsuzuki,
Yu Qin, Yu-You Li

Chemical Engineering Journal, 503, 158088, 2025. DOI: 10.1016/
j.cej.2024.158088

@ Enhanced Molybdenum Recovery Achieved by a Complex

of Porous Material-Immobilized Surface-Engineered Yeast in
Development of a Sustainable Biosorption Technology

Thiti Jittayasotorn, Kentaro Kojima, Audrey Stephanie, Kaho
Nakamura, Hernando P. Bacosa, Kengo Kubota, Masanobu
Kamitakahara, Chihiro Inoue, Mei-Fang Chien

Microorganisms, 13(5), 1034, 2025. DOI: 10.3390/
microorganisms13051034

@ Flood Risk Perception in an Inherently Flood-Prone Urban Area:
Based on a Land Price Analysis in the Arakawa River Downstream
Area, Tokyo

Kozo Nagami, Ryo Inoue, Daisuke Komori

Journal of Disaster Research, 20(2), 222-232, 2025. DOI: 10.20965/
jdr.2025.p0222

@ Fouling dynamics varied by filtration cycles in high-solid anaerobic
membrane bioreactors for sewage sludge treatment

Hao-Jie Qin, Ming Zhu, Shenghao Ji, Ruixin Wu, Yuki Yamamoto,
Yu Qin, Yu-You Li

Journal of Environmental Management, 392, 126659, 2025. DOI:
10.1016/j.jenvman.2025.126659

@ Free Nitrous Acid-Guided Microbial Restructuring Enables
Selective Enrichment of Candidatus Nitrosoglobus in Acidic Partial
Nitritation Process

Tianyi Zhang, Min Ye, Shen Cui, Feng Tian, Min Zheng, Yu-You Li
Environmental Science & Technology, 59(44), 24067-24079, 2025.
DOI: 10.1021/acs.est.5c08500

@ Genetic diversity of murine norovirus associated with ethanol
sensitivity

Aken Puti Wanguyun, Wakana Oishi, Daisuke Sano

Applied Microbiology and Biotechnology, 109(1), 28, 2025. DOI:
10.1007/s00253-025-13410-8

@ Hydraulic retention times as key parameter governing
biomethanation of brewery spent grain and system stability in long-
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@ Energy and cost-saving potential of combined carbon capture and
conversion: a pioneering design of a process intensification concept
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@ Entropy-Based Solubility Parameter-Translated Peng—Robinson
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bZEITEHXE , 51(5), 133-135, 2025. DOI: 10.1252/
kakoronbunshu.51.133
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@ ERFBENMEDSBEET DO DBFEDYEBRICED ER
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FIUINAT, 9(8), 652-654, 2025.

@ {LFEITHEE 2025 2. ERYHE

LRSS, KEER , SELR , KBEE , )IE=

{LZT%, 89(10), 492-495, 2025.
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FREPEME , MEBEE, YANG Naishu, A , F&EHD |, J\wiEs,
KHEHER , KHEER

Jasco Report, 67(1), 12-18, 2025.
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KHEH , RIXPRZRTRAAAHMEBRSR IR 7 —
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BRAERZHARS , 2025. ISBN: 9784861634123
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@ High Specific Activity during Electrochemical CO, Reduction
through Homogeneous Deposition of Gold Nanoparticles on Gas
Diffusion Electrodes

Takuya Yamada, Kazuyuki Iwase, Naoto Todoroki, Itaru Honma
ACS Applied Energy Materials, 8(2), 821-829, 2025. DOI: 10.1021/
acsaem.4c02254

@ Operando identification of electrocatalyst layer generated on lead
electrode under oxygen evolution reaction

Naoto Todoroki

Electrochimica Acta, 511, 145388, 2025. DOI: 10.1016/
j-electacta.2024.145388

@ Performance and durability of a 50-kW proton exchange membrane
water electrolyzer using various fluctuating power sources

Kensaku Nagasawa, Hirokazu Kojima, Naoto Todoroki, Toshiaki
Matsui, Yoshikazu Ito

International Journal of Hydrogen Energy, 175, 151356, 2025. DOI:
10.1016/j.ijhydene.2025.151356

@ Progress in Experimental Methods Using Model Electrodes for the
Development of Noble-Metal-Based Oxygen Electrocatalysts in Fuel
Cells and Water Electrolyzers

Kensaku Kodama, Naoto Todoroki

Small Methods, 9(7), 2401851, 2025. DOI: 10.1002/smtd.202401851
@ Surface orientation dependent electrochemical stability of RuO,
and IrO, under acidic oxygen evolution reaction

Naomi Naraki, Yuto Okayama, Naoto Todoroki
ELECTROCHEMISTRY COMMUNICATIONS, 180, 108048, 2025.
DOI: 10.1016/j.elecom.2025.108048
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@ Titanium Doping Induced Anisotropic Geometric and Electronic
Modifications Improve Acidic Oxygen Evolution Reaction on RuO,
(110) Surface

Naomi Naraki, Yuto Okayama, Takeshi Watanabe, Tomoki Uchiyama,
Naoto Todoroki

ACS Applied Materials & Interfaces, 17(50), 6783767844, 2025.
DOI: 10.1021/acsami.5c17367
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RERE, N\SLR—, BEA , NHHEH , FER—
KFEIRIF—VRTLA,50,222-235,2025.
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@ A comprehensive pyrolysis-gas chromatography/mass spectrometry
analysis for the assessment of microplastics in various salts

Jihye Kwon, Hyein Kim, Muhammad Zain Siddiqui, Hui-Seung Kang,
Jong-Hyun Choi, Shogo Kumagai, Atsushi Watanabe, Norio Teramae,
Eilhann E. Kwon, Young-Min Kim

Food Chemistry, 467, 142193, 2025. DOI: 10.1016/
j.foodchem.2024.142193

@ Catalytic co-pyrolysis of yellow poplar and HDPE using MOF-
incorporated HY zeolite catalysts

Janejira Ratthiwal, Lee Byung Chul, Lim Min Gyu, Young-Min Kim,
Sathrugnan Karthikeyan, Atsushi Watanabe, Suwadee Kongparakul,
Thi Tuong Vi Tran, Chanatip Samart

Fuel, 381(Part A), 133355, 2025. DOI: 10.1016/j.fuel.2024.133355

@ Determination of phenylphosphonic acid zinc salt in poly(lactic
acid) using thermally assisted methylation pyrolysis—gas
chromatography/mass spectrometry

Kazuko Matsui, Makoto Niwa, Atsushi Watanabe, Chuichi Watanabe,
Norio Teramae

Analytical Sciences, 41, 1817-1823, 2025. DOI: 10.1007/s44211-025-
00845-2

@ Exploration of Source-Specific Markers for Secondary
Microplastics Derived from Polyolefin-Coated Fertilizers

Naoya Katsumi, Yuji Honda, Kai Kan, Atsushi Watanabe

Environ. Sci. Technol., 59(43), 23466-23474, 2025. DOI: 10.1021/acs.
est.5¢07809
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@ Achievements in atmospheric sciences by the large-ensemble and
high-resolution forecasting studies using the supercomputer Fugaku
Masaki Satoh, Takuya Kawabata, Tomoki Miyakawa, Masuo Nakano,
Hisashi Yashiro, Takemasa Miyoshi, Le Duc, Pin-Ying Wu, Tsutao
Oizumi, Yasumitsu Maejima, James Taylor, Ryoichi Yoshimura,

Koji Terasaki, Yohei Yamada, Ryusuke Masunaga, Takao Kawasaki,
Masahiro Tanoue

PROGRESS IN EARTH AND PLANETARY SCIENCE, 12(1), 64,
2025. DOI: 10.1186/s40645-025-00730-6

@ Assessing the impact of riverine water on the Northwest Pacific
using normalized Total Alkalinity

Tatsuki Tokoro, Shin-Ichiro Nakaoka, Shintaro Takao, Shu Saito,
Daisuke Sasano, Kazutaka Enyo, Masao Ishii, Naohiro Kosugi,
Tsuneo Ono, Kazuaki Tadokoro, Yukihiro Nojiri
BIOGEOSCIENCES, 22(23), 7709-7724, 2025. DOI: 10.5194/bg-22-
7709-2025

@ Future Collaboration between the United States and Japan for
Possible of a GHG Center

Hiroshi Tanimoto, Toshinobu Machida, Tomoko Shirai, Yosuke Niwa,
Tsuneo Matsunaga, Tazu Saeki, Hisashi Yashiro, Nobuko Saigusa, Yu
Someya, Taku Umezawa, Yugo Kanaya, Prabir Patra, Atsushi Sato,
Yosuke Sawa, Kazuto Suda, Masayuki Kondo, Akihiko Ito, Osamu
Ochiai, Hiroshi Suto, Shohei Okano, Hironari Ishihara, Kazuhiro
Tsuboi, Koji Ohara, Shinya Takatsuji, Teruo Kawasaki, Argyro
Kavvada, Barry Lefer, Sid Ahmed Boukabara, John Worden, Charles
Wooldridge, Shobha Kondragunta, Wenying Su, Jeff Privette
BULLETIN OF THE AMERICAN METEOROLOGICAL SOCIETY
106(1) €197-¢203, 2025. DOI: 10.1175/BAMS-D-24-0275.1

@ Global Carbon Budget 2024

Pierre Friedlingstein, Michael O'Sullivan, Matthew W. Jones, Robbie
M. Andrew, Judith Hauck, Peter Landschiitzer, Corinne Le Quéré,
Hongmei Li, Ingrid T. Luijkx, Are Olsen, Glen P. Peters, Wouter
Peters, Julia Pongratz, Clemens Schwingshackl, Stephen Sitch,

Josep G. Canadell, Philippe Ciais, Robert B. Jackson, Simone R.
Alin, Almut Arneth, Vivek Arora, Nicholas R. Bates, Meike Becker,
Nicolas Bellouin, Carla F. Berghoff, Henry C. Bittig, Laurent Bopp,
Patricia Cadule, Katie Campbell, Matthew A. Chamberlain, Naveen
Chandra, Frédéric Chevallier, Louise P. Chini, Thomas Colligan,
Jeanne Decayeux, Laique M. Djeutchouang, Xinyu Dou, Carolina
Duran Rojas, Kazutaka Enyo, Wiley Evans, Amanda R. Fay, Richard
A. Feely, Daniel J. Ford, Adrianna Foster, Thomas Gasser, Marion
Gehlen, Thanos Gkritzalis, Giacomo Grassi, Luke Gregor, Nicolas
Gruber, Ozgiir Giirses, lan Harris, Matthew Hefner, Jens Heinke,
George C. Hurtt, Yosuke Iida, Tatiana Ilyina, Andrew R. Jacobson,
Atul K. Jain, Tereza Jarnikova, Annika Jersild, Fei Jiang, Zhe Jin,
Etsushi Kato, Ralph F. Keeling, Kees Klein Goldewijk, Jiirgen
Knauer, Jan Ivar Korsbakken, Xin Lan, Siv K. Lauvset, Nathalie
Lefévre, Zhu Liu, Junjie Liu, Lei Ma, Shamil Maksyutov, Gregg
Marland, Nicolas Mayot, Patrick C. McGuire, Nicolas Metzl, Natalie
M. Monacci, Eric J. Morgan, Shin-Ichiro Nakaoka, Craig Neill,
Yosuke Niwa, Tobias Niitzel, Lea Olivier, Tsuneo Ono, Paul I. Palmer,
Denis Pierrot, Zhangcai Qin, Laure Resplandy, Alizée Roobaert,
Thais M. Rosan, Christian Rodenbeck, Jorg Schwinger, T. Luke
Smallman, Stephen M. Smith, Reinel Sospedra-Alfonso, Tobias
Steinhoff, Qing Sun, Adrienne J. Sutton, Roland Séférian, Shintaro
Takao, Hiroaki Tatebe, Hanqin Tian, Bronte Tilbrook, Olivier Torres,
Etienne Tourigny, Hiroyuki Tsujino, Francesco Tubiello, Guido van
der Werf, Rik Wanninkhof, Xuhui Wang, Dongxu Yang, Xiaojuan
Yang, Zhen Yu, Wenping Yuan, Xu Yue, Sénke Zachle, Ning Zeng,
Jiye Zeng

Earth System Science Data, 17(3), 965-1039, 2025. DOI: 10.5194/essd-
17-965-2025

@ Intercomparison of NICAM-LETKF JAXA Research Analysis
(NEXRA) Version 2 and 3

Shuhei Matsugishi, Ying-Wen Chen, Koji Terasaki, Hisashi Yashiro,

Shunji Kotsuki, Kaya Kanemaru, Kosuke Yamamoto, Masaki Satoh,
Takuji Kubota, Takemasa Miyoshi

SOLA, 21, 283-292, 2025. DOI: 10.2151/so0la.2025-035

@ Long-term and interannual variations of atmospheric methane
observed by the NIES and collaborative observation networks

Taku Umezawa, Yasunori Tohjima, Yukio Terao, Motoki Sasakawa,
Astrid Miiller, Tazu Saeki, Toshinobu Machida, Shin-Ichiro Nakaoka,
Hideki Nara, Shohei Nomura, Masahide Nishihashi, Hitoshi Mukai,
Matthias Max Frey, Isamu Morino, Hirofumi Ohyama, Yukio
Yoshida, Jiye Zeng, Hibiki Noda, Makoto Saito, Tsuneo Matsunaga,
Takafumi Sugita, Hiroshi Tanimoto, Yosuke Niwa, Akihiko Ito,
Yousuke Yamashita, Tomoko Shirai, Misa Ishizawa, Kentaro Ishijima,
Kazuhiro Tsuboi, Yousuke Sawa, Hidekazu Matsueda

PROGRESS IN EARTH AND PLANETARY SCIENCE, 12(1), 39,
2025. DOI: 10.1186/s40645-025-00711-9

@ Multi-observational estimation of regional and sectoral emission
contributions to the persistent high growth rate of atmospheric CH,
for 2020-2022

Yosuke Niwa, Yasunori Tohjima, Yukio Terao, Tazu Saeki, Akihiko
Ito, Taku Umezawa, Kyohei Yamada, Motoki Sasakawa, Toshinobu
Machida, Shin-Ichiro Nakaoka, Hideki Nara, Hiroshi Tanimoto,
Hitoshi Mukai, Yukio Yoshida, Shinji Morimoto, Shinya Takatsuji,
Kazuhiro Tsuboi, Yousuke Sawa, Hidekazu Matsueda, Kentaro
Ishijima, Ryo Fujita, Daisuke Goto, Xin Lan, Kenneth Schuldt,
Michal Heliasz, Tobias Biermann, Lukasz Chmura, Jarsolaw Necki,
Iréne Xueref-Remy, Damiano Sferlazzo

ATMOSPHERIC CHEMISTRY AND PHYSICS, 25(13), 6757-6785,
2025. DOI: 10.5194/acp-25-6757-2025

@ NICAM-LETKF JAXA Research Analysis (NEXRA) Version 2.0
Shuhei Matsugishi, Ying-Wen Chen, Koji Terasaki, Kaya Kanemaru,
Shunji Kotsuki, Hisashi Yashiro, Kosuke Yamamoto, Masaki Satoh,
Takuji Kubota, Takemasa Miyoshi

GEOSCIENCE DATA JOURNAL 12(3), €70011, 2025. DOI: 10.1002/
2dj3.70011

@ The greenhouse gas observation mission with Global Observing
SATellite for Greenhouse gases and Water cycle (GOSAT-GW):
objectives, conceptual framework and scientific contributions
Hiroshi Tanimoto, Tsuneo Matsunaga, Yu Someya, Tamaki Fujinawa,
Hirofumi Ohyama, Isamu Morino, Hisashi Yashiro, Takafumi
Sugita, Satoshi Inomata, Astrid Miiller, Tazu Saeki, Yukio Yoshida,
Yosuke Niwa, Makoto Saito, Hibiki Noda, Yousuke Yamashita,
Kohei Ikeda, Nobuko Saigusa, Toshinobu Machida, Matthias Max
Frey, Hyunkwang Lim, Priyanka Srivastava, Yoshitaka Jin, Atsushi
Shimizu, Tomoaki Nishizawa, Yugo Kanaya, Takashi Sekiya, Prabir
Patra, Masayuki Takigawa, Jagat Bisht, Yasko Kasai & Tomohiro O.
Sato

PROGRESS IN EARTH AND PLANETARY SCIENCE, 12(1), 8,
2025. DOI: 10.1186/s40645-025-00684-9
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@ A cluster analysis of cooperative recycling behaviors for post-
consumer plastic waste in urban areas: A case study on sendai,
kawasaki, and kyoto city in japan

Zhuojiao Yu, Xiaoyue Liu, Jeongsoo Yu, Mohammad Sujauddin,
Gaku Manago

Sustainability, 17(17), 7939, 2025. DOI: 10.3390/sul7177939

@ Actual situation analysis of energy poverty issues among nomadic
herders in Mongolia

Xiaoyue Liu, Jeongsoo Yu, Bayasgalan Dugarjav, Kazuaki Okubo,
Turmandakh Bat-Orgil, Shuoyao Wang

Energy for Sustainable Development, 89, 101867, 2025. DOI: 10.1016/
j.s8d.2025.101867

@ An evaluation of the effectiveness of CO, reduction for the carbon
neutral and circular economy of e-commerce in China

Zhuojiao Yu, Jeongsoo Yu, Xiaoyue Liu, Kazuaki Okubo
Environment, development and sustainability, 2025. DOI: 10.1007/
$10668-025-06842-9

@ Development of smart material identification equipment for
sustainable recycling in future smart cities

Gaku Manago, Tadao Tanabe, Kazuaki Okubo, Tetsuo Sasaki,
Jeongsoo Yu

Polymers, 17(4) 462, 2025. DOI: 10.3390/polym17040462

@ Identifying plastic materials in post-consumer food containers and
packaging waste using terahertz spectroscopy and machine learning
Kazuaki Okubo, Gaku Manago, Tadao Tanabe, Jeongsoo Yu, Xiaoyue
Liu a, Tetsuo Sasaki

Waste Management, 196, 32-41, 2025. DOI: 10.1016/
j-wasman.2025.02.018

@ Navigating the sustainability conundrum of construction sand
Mehjabee Mahmud Mattra, Mohammad Sujauddin, Mohammad
Mosharraf Hossain, Jeongsoo Yu, Xiaoyue Liu, Gaku Manago
Sustainability, 17(18), 8255, 2025. DOI: 10.3390/sul7188255

@ Residual performance evaluation of electric vehicle batteries:
Focusing on the analysis results of a social survey of vehicle owners
Hongxia Chen, Xiaoyue Liu, Jeongsoo Yu, Kazuaki Okubo
Sustainability, 17(10), 4685, 2025. DOI: 10.3390/sul7104685

@ Sccondary treatment facilitating the mechanical recycling of film-
coated waste automobile bumpers

Tetsuo Takayama, Toshiyuki Niiyama, Tadao Tanabe, Jeongsoo Yu
Recycling, 10(2), 74, 2025. DOI: 10.3390/recycling10020074

@ Social factors influencing the household solid waste generation and
recycling rate in urban areas of Japan

Zhuojiao Yu, Xiaoyue Liu, Jeongsoo Yu, Kazuaki Okubo
Environmental research letters, 20(9), 094050, 2025. DOI:
10.1088/1748-9326/adf97d

@ Sustainable Waste Management for Carbon Neutral and Circular
Economy in Japan

Jeongsoo Yu, Xiaoyue Liu, Tadao Tanabe, Gaku Manago, Shiori
Osanai

Ist Edition The Energy Transition in Japan Smart Cities and Smart
Solutions, 63-80, 2025.

[MISC]
@ VFILAAVEMIFE ZIC—FKKEHBHLEICT IANIVY EFRRAZ
Ivyi!

HBEL , BKEXR, 555G, BlES , BT &, SBHE , REBEN
INDUST (Journal of Industrial Waste Disposal and Resource
Circulation), 454, 21-23, 2025.

[ ETE]

@ HERE. XU\ HETE

BF&E, BIES, KENH

5 PCT/JP/2025/00913, HFEH : 2025-01-15
58 PCT/JP/2025/00912, HiFEH : 2025-01-15
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@ H—R>Za—R~ZILDT=hD SOFC/SOEC #kift ~EHE - FHiEH S
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FALKE SOFC/SOEC REXEMIT Y 5 — (BfE) ¥—TLy— -
HY—F,2025. ISBN: 9784910581736
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Spatiotemporal Analysis of Land Transformation Induced by Mining
Activities (BEFEBNIC L2 T ME R DORFZEE 2HT)
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Development of Comprehensive 3D Polarization Analysis Techniques
in the Time-Frequency Domain and its Application (B - Bl #5818
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Data-Driven Analyses of Element Transfer within Oceanic Crust
During Fluid-Rock Interactions at Seafloor and Subduction Plate
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Ecological Impact Assessment based on Mine Site-Specific Total
Material Requirement : A Case Study of Automobile Industry in
China (BEILT - NRIBS S EREICE D AERFETNME  PEOEEE
EEICBTBEH D)

EEHE  HRMNE —K

MEEEHE B R K5

@ K& B
REBELZTEORLEE BB EICEI3RTFEREERETILOA
REDTFENNZPET

BEYE REFR KO RAE

@ =5 B&

Bending Properties Evaluation of Density-controlled Alumina
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Selectivity Definition and Behavior Modulation on VO, (M1) Based
Gas Sensing Materials (VO, (M1) R—=XHRE>V > I#HElcH T
BIREDTEE EEFDER)

BEHE HRERH

MEREEHE « A0 R 5k

@ T 91

Internal migration in Japan in the age of depopulation (AR
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Anaerobic Degradation and Biomethane Production of Rice Straw by
High-Solid Mono-Digestion and Co-Digestion (Fi2EEBEIRHE LR LV
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@ [sah Mohammed Engha

Development of policy-based distance-to-target weighting in life
cycle impact assessment for African countries (7 7 WEEICE TS
BURICE DL 4 7Y VILE LMD =6 D Distance-to-Target BT
FFEDRFEISA)
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@ Upasana Jhariya

Controlled Synthesis of Iron Compounds Using Acidithiobacillus

ferrooxidans and Their Application for Toxic Selenate Removal from

Wastewater

(Acidithiobacillus ferrooxidans = F|FB U Sk L B DIEE B & BEKM
SDOEEELYEA A VIREADGA)
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@ Estefania Isabel Orquera Guevara

Lithium Supply for a Sustainable Future: Assessing the Role of Key
Suppliers in Achieving Net Zero(FHfE AIBE/R R R DIz 6H D U F U Lfitia:
v M OERICEH 2 EEHIGR O EFTH)
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Data Driven Geoscientific Assessment by Machine Learning of
Multidimensional Geochemical Information (R TTHIER{L ZIBIRDH
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@ Hazirah Hanim Binti Zaharuddin

Social Dynamics in Energy Transition for Local Renewable Energy
Initiatives GIBERIBETLRILF— - 1=V TF7 T4 TICHBFZTRILF—
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@ Fakhreza Abdul

Development of the Mineral Carbonation Process using Ferronickel
Slag to Reduce CO, Emission (CO, HEHHHIRZENE L7z O=v Y
WA T DREIRIYE T O ADFEF)
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@ Podolinnaia Valentina Alekseevna

Toward Circular Use of Cell Culture Media: L-Lactate Removal from
Mammalian Cell Culture Media Using Functional Layered Double
Materials and Boronic Acid-Modified Adsorbents (fifgiSZE D E
RHAICEY MR  HEEEERIEEYE S ORO YV BREMHIREM IC L
SIS ERN SO L- ALERE)
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@ Chiara Ramponi

Politics of Causation and Civil Engagement: The Controversy around
Pediatric Thyroid Cancers after the Fukushima Nuclear Accident (&
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@ Paola Fontanella Pisa

Investigating the Role of Cultural Heritage and Local Knowledge

in Community Resilience: Participatory Approaches from Tadami
Biosphere Reserve, Japan (3%l 'Y TV T H F B 3LEE & HuIR AT
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@ Katayoun Dadeh Amirfard

Evaluation of the Impact of Heavy Metal Stress and Biofilm
Formation on the Conjugation Efficiency of Antibiotic Resistance
Genes: An Energy Budget Model Perspective (E£EBANLATICEH S
BINAF T IVLTFERE D ERIM &R F DEAMRICEZ 2 E D :
IXRILF—NZETILORENS)
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Biomethanation and Acetogenesis from CO, and H, Using an
Anaerobic Membrane Bioreactor (BSIEBEDBE/N\A AU FU ¥ —2FEWN
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Mass transport, reaction and deformation at slab-mantle interface
induced by H,0-CO, fluids (H,0-CO, fifFIc2E T BT T—< > ML
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@ Carlos Andres Asuncion Alas

Neural Network-Based Estimation of Deep Temperature Estimation
in Berlin Geothermal Field, El Salvador (T)LHL/URIL N)LY > #iZh
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