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Research topics

To contribute to sustainable urban water management, our research
investigates the environmental fate of emerging trace organic pollutants
in urban watersheds. A particular focus is understanding unexpected
behaviors of contaminants originating from domestic sewer systems and
assessing their potential ecological and human health risks. Through
interdisciplinary approaches combining field observations, laboratory
experiments, and modeling, we aim to provide practical insights for
improving urban water quality management. The latest topics are:
*Leakage of pollutants due to the aging of sewer pipelines

*Study on the intrusion of pollutants into aging water supply pipes

* Emergence of pollutants from sedimentation tanks in wastewater
treatment plants

*Study on the potential increase in pollutant toxicity due to solar exposure

A

ERi7KEDEY K EIREEEL AR L, gz B e L
S FE I ERFYE O E - /K - HE - COBREDOYR A B
L. BRI ViRA v NBYE IS AR Tk &
FL70 0 RAIRORFE D NEE V5 RLIR(7- & 2 XA B4 1 P EE
FEER) DAME & HIEN U THFSE LD, B XTI IR Y
K ENTHBEKREDEFHEIZE S THESFLMEDRH
LZDOV AT BRI L QN D, BUMFHE, 58k, =7V 0%
HBEDOE TR AL FOEEE RIET,

Eﬁm%
AT AKEE Eﬂ@%ﬁﬂ KlT L 27554 E Difsth

EAHE LT AGEE | IR I G DN O AT e AT HENE
ﬁ%ﬁ&k@%oi@ N L AR O T AKEDRHIC X
DIGYRRDREN

TR DB 0)27%;.#%’% DL L DR
TG DK COFEFEZ o TR T 5 FTREMED
st

FEH o 1.3
1) Ozaki, N., Kindaichi, T., Ohashi, A.: High
caffeine levels in old sewer system
waters reveal domestic wastewater
leakage, Environmental — Chemistry b
Letters 22, 15811589 (2024). '
Ozaki, N., Funaki, M., Kindaichi, T, %
Ohashi, A.: Detection of domestic-use 4

chemicals in urban storm drains during
dry days in a separated sewer area, /
Environmental Science: Water Research | s
& Technology 9, 13421353 (2023). '
Ozaki, N., Tanaka, T.., Kindaichi, T.,
Ohashi, A.: Photodegradation of
fragrance materials and triclosan in
water:  Direct  photolysis  and
photosensitized ~ degradation,
Environmental Technology &
Innovation 23, 101766 (2021).
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Research topics

We have investigated solar photovoltaic generation which drives solar
sell composed of quite different principle hitherto, and developed the
next generate solar cell by applying quantum dots, plasmonics,
perovskites and strongly correlated electron system toward solving
energy problems.
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Research topics

Adaptation of insects to changing environment, in relation to global
warming, is investigated in our laboratory. Our main research topic is
effects of climate change on the life cycle and life-history traits, such as
photoperiodic  responses controlling  diapause induction and
developmental rates, in the fall webworm, Hyphantria cunea,
(Lepidoptera: Arctiidae), in Japan. We also study several ecological
topics related to seasonal adaptations of insects.
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1) T. Gomi, M. Nagasaka, T. Fukuda, et al., Shifting of the life cycle and
life-history traits of the fall webworm in relation to climate change.
Entomol. Exp. Appl. 125, 179-184 (2007)

2) T. Gomi Seasonal adaptations of the fall webworm Hyphantria cunea
(Drury) (Lepidoptera: Arctiidae) following its invasion of Japan. Ecol.
Res. 22,855-861 (2007)

3) T. Gomi, K. Adachi, A. Shimizu, et al., Northerly shift in voltinism
watershed in Hyphantria cunea (Drury) (Lepidoptera: Arctiidae)
along the Japan Sea coast Appl. Entomol. Zool, 44, 357-362 (2009)

4) T. Gomi, M. Natsuyama & N. Sasaki, Effects of sibling egg cannibal
ism on the development and survival of Chrysomela populi (Coleo
ptera: Chrysomelidae). Appl. Entomol. Zool, 50, 451-455 (2015)
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Research topics

Our study has focused on microbial safety and sanitation of drinking water.
Of particular recent interests are
* The rapid detection of indicator bacteria, intestinal virus and protozoa
(Cryptosporidium) from various water environments using molecular biological
assay. Especially, developing new Cryptosporidium antibody for specific and
easy detection of oocysts from water samples.
*Enterotoxin gene positive A type C. perfringens spores as a microbial fecal
source tracking indicator:
*Intestinal virus and its indicators (NoV, PMMoV etc. detection/quantification
from water environments using q-PCR and its fate under various water
environment such as river, sea, sewage and water treatment include disinfection.
*Quantitative Microbial Risk Assessment (QMRA).
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1) H. Tsuchioka, et al.; Hydroxyapatite powder cake filtration reduces
false positives associated with halophilic bacteria when evaluating
Escherichia coli in seawater using Colilert-18, Journal of
Microbiological Methods, 159 (4), 69-74. (2019)
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P, Kiditpetad 86(10), 2-10. (2017).

3) A. Hashimoto, ef al,: Distribution of enterotoxin-positive
Clostridium perfringens is a potential source tracking indicator of
human fecal pollution in aquatic environments, Journal of Water and
Environmental Technology, 14 (6), 447-454.  (2016).
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Research topics

Atmosphere as interface of biosphere is studied:
(1) Developments of systems to measure gas exchange in environments

1 HAHEHBRES AT L

and in ecosystems F7o, MBS U TEITOEMSRER - ARIREEAE
(2) Bio-meteorological measurements in ecosystems ToTn%, 7o, BREEILTETIUELT D & L BIT,
(3) Study on N>O and NO emissions from soil VBTG U TN 2D T D,
(4) Study on gas emissions from polar soil HZEERE
(5) Study on degradation of bio-plastic films 1) BREEHIS: - ARSI EI RIS E T S 720D, A
I3 Sl E S AT A

RKUT, BRA RGBS DA L 5 —T =—ATH Y, fgdT 2) JEHEORR A R AERERIT T D AR SIE
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ZDID, HRERERZIT, “BERER - A2 - BREE 1) S Yonemura et al, A high-performance system of multiple
FIEEDIREINR AR DI ASHE DR A ) = A WMifgi % gas-exchange chambers with a laser spectrometer to estimate leaf
ToTCD, £ LT, ARSI D IR T ASEH photosynthesis, stomatal conductance, and mesophyll conductance.
BEEENTHEICAIET 5 TARBREBBEIE > X T LD J. Plant Res. 132 (5), 705-718 (2019).

1) IZhENCE T, TAERES AT ML, TA 2) S Yonemura et al., Technical advances in measuring greenhouse gas
BREEOIRIE - AKOBREEZHIE L7203 6 KI5 00 T A ik % emissions from thawing permaftost soils in the laboratory. Pol. Sci.
HAFI v ZITETHE VST b DT D, 55me LTL 19, 137-145 (2019).

FRz 7R ERER O 72 E D DIREWE T AL I I X, 4 3) S Yonemura et al. , Dynamic measurements of earthworm respiration.
IET T AT 7 KR ETHY | FNENOBIGHRIC J. Agri. Met. 75 (2), 103-110 (2019).

HARHHZ T E T D,

BRIEE2FIE® Chemistry of Environmental Macromolecules

il FECEID) &l
Mitsuru AOYAGI (Associate Professor)
0824-74-1765 aoyagi(@pu-hiroshima.ac.jp

E 1. Macromolecular analyses on Lignocellulosics
] 2. Chemical Analyses and Chemical Designs
3. Utilization as Materials

Material prepared from
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Research topics
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Main research topics of our laboratory are investigations on both <,
structural features and chemical utilizations of macromolecular Time
. . s Molecular design of natural circulating structures.
components of hgnocellulosms such as llgnm, cellulose  and Utilization of stored energy and latent functions.
hemicellulose. Keeping carbon resources in solid state.
1) Trials for preparations of fine chemical materials such as solar cells, s ]
conductive composites and functional additives for plastics from - M SIS ET e P EooFamRL - i AR AT
lignins and carbohydrates with keeping properties concerning to cFla DY) = R ORE ST & T
carbon circulation. HELL DR Ay 2y T 2
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2) Analyses on photochemical behaviors of conjugated structures in Ifggﬁi o =
condensed lignins and lignins-metal oxides composites. = 1A _ e Epaa T ) A
3) Analytical apparatuses: UV-Vis, Fluorescence, TG-DTA, TMA, DSC, D gj%ﬁ{ﬁ#;ﬁ%—) '77 'I'{'Jjgi 4)61101);'(525312#5_) FLF—E
GC-FID, HPLC, SEC, CV, pH meter, Viscometer, Mechanical tester =oer T n P By 1 -
and other 2) BHIFE 2205 /71/—Ib, KHMFIFEE 100/ 3 (A< R,
F4BNAATTIT I, i@EL, 94-99(2025)
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et —AHC A A R) ORERGEG T (U 7 =2 4) Mitsuru Aoyagi, “Influences of Condensation and Conjugation in
T — A AL —R) FHEEOBGEE SRR, ST Lignin Derivatives on Photo-chemical Behaviors”, Trans. Mater:
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Research topics

We focus on establishing environmentally friendly organic synthesis

methods through two main approaches: developing green synthetic

technologies and creating synthesis techniques to convert biomass

resources into valuable chemical products. Additionally, our research

extends to environmental analysis using organic nanoparticles.

1) Development of aqueous-phase coupling reactions and elucidation
of their reaction mechanisms

2) Depolymerization of cellulose and lignin into low molecular weight

compounds and their conversion to valuable chemical products

Development of environmental analysis methods using organic

nanoparticles

In vivo organic synthesis
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1) K. Tanita, Y. Koseki, S. Kumar, F. Taemaitree, A. Mizutani, H.
Nakatsuji, R. Suzuki, A. T. N. Dao, F. Fujishima, H. Tada, T. Ishida,
K. Saijo, C. Ishioka, H. Kasai, Carrier-free nano-prodrugs for
minimally invasive cancer therapy, Nanoscale, 16, 15256-15264
(2024).

A. Shibata, Y. Koseki, K. Tanita, S. Kitajima, K. Oka, K. Maruoka,
R. Suzuki, A. T. N. Dao, H. Kasai, Anticancer Nano-prodrugs with
Drug Release triggered by Intracellular Dissolution and Hydrogen
Peroxide Response, Chem. Commun., 60, 6427-6430 (2024).

Y. Koseki, Y. Ikuta, L. Cong, M. Takano, H. Tada, M. Watanabe, K.
Gonda, T. Ishida, N. Ohuchi, K. Tanita, F. Taemaitree, Anh T.N. Dao,
T. Onodera, H. Oikawa, H. Kasai, Influence of Hydrolysis
Susceptibility and Hydrophobicity of SN-38 Nano-Prodrugs on
Their Anticancer Activity, Bull. Chem. Soc. Jpn., 92, 1305-1313
(2019).
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Research topics

Research for environmental load reduction on various subjects
including services and social systems based on life cycle thinking; thus
to contribute to sustainable, lower-emission society; with the efforts for
LCA study by creating emission intensity databases and evaluation
methods plus verifying the results.
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S COBREWHINBERI B D050, ARG PR L. 55 84 7,
pp. 1019-1027, (2019)

2) /BN B, AT B TA TV A IV I—R o~ A F AR AR
BRI oMY, HAREGE ARG v L. 5587 5. pp.169-179, (2022)

3) Kensuke Kobayashi, Kenshiro Nakai, Yuya Kimura, Chiharu Fujii, Maki Yokota, Kiyotaka
Tahara: A Method for Estimating Inventory Data of Foreign Products: Utilizing IDEA for
Seven Asian Countries, The 13th Biennial International Conference on EcoBalance
(2018)
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Research topics

We investigate the role of trace metals on microalgae in hydrospheres.
1) Elucidation of iron uptake mechanism by eukaryotic phytoplankton
2) Elucidation of physiological and ecological specificity of microalgae
causing rd tides

3) Study on seasonal dynamics of microalgac and trace metals in
hydrospheric environments

4) Development of a chemically defined artificial medium for harmful
algae
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1) K. Naito, S. Danjo, T. Kiyota, Y. Kawajiri, S. Sakamoto, K. Abe, L.
Yoshinaga, Effects of iron supplying fertilizer on phytoplankton
growth in seawater of Hiroshima Bay, J. Life & Env. Sct,, 9, 1-7 (2017).
2) K. Naito, A. Nakano, E. Masuyama, K. Nakamura, Seasonal
changes in peptidase activities and their properties in the surface
water of Lake Shinryu, Limnology, 13, 125-130 (2012).
3) K. Naito, I. Imai, H. Nakahara., Complexation of iron by microbial
siderophores and effects of iron chelates on the growth of marine
microalgae causing red tides, Phycol. Res., 56, 58-67 (2008)
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Jun NISHIMOTO (Associate Professor)
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shoukai/nishimoj.html
Research topics

Our objects are to understand the relationship between environmental
problems and aquatic chemistry of the eclements other than
macronutrients in estuaries. The problems in estuaries in Japan are red
tides, anoxic water mass, the extinction of bivalves, and the decoloration
of seaweeds. The first objective is the elucidation of the effects of
anoxic and hypoxic events on the behavior of metallic elements
especially iron and manganese, in Ariake bay. The second objective is
the elucidation of the effects of salt concentration on the behavior of
metallic elements, especially aluminum, in Ariake bay.
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1) S. Sakita, J. Nishimoto, K. Nishimura, A survey on characteristics of
leachate pond in an offshore municipal solid waste disposal site,
Journal of Material Cycles and Waste Management, 18, 348-355
(2016).

2) M. Tabata, A. Ghaffar, J. Nishimoto, Accumulation of metals in
sediments of Ariake Bay, Japan, Electronic Journal of Environmental,
Agricultural and Food Chemistry, 8,937-949 (2009).

3) A. Ghaffar, M. Tabata, J. Nishimoto et al., Distribution of heavy
metals in water and suspended particles at different sites in Ariake
Bay, Japan, Electronic Journal of Environmental, Agricultural and
Food Chemistry, 7,3065-3081 (2008).
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Research topics
Studies on evaluation and analysis of environment systems in noise
canceling, recognition and discrimination by Bayes' theorem.

* Application of air- and bone-conducted sounds to speech recognition

technology

-

Ampiiude

o 1 2 3 4

* Application of throat sounds to chewing and swallowing Fig.1 Observed wave of the air - Fig2 Fstimated wave of speech signal.
discrimination conducted speech signal under noise.
lication of higher-ord lation information to machine fault o=
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T 52 &b, ZDT8, EEIZRFH %ﬁ 5 ToMEE % 2) H. Orimoto, A Tkuta, K. Hasegawa, Speech Signal Detection Based on

O BREBFUEHITEETH D, Bayesian Estimation by Observing Air-Conducted Speech under
AWFFETIL, BEREEAHIO 72 OARMEE R0, B (R Existence of Surrounding Noise with the Aid of Bone-Conducted

) | B Ei R U738 Lo OE FmitEE Speech, Intelligent Information Management, 13 (4) (2021).
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HZ LTk %1§%®%7k$ﬁ FATH#HE CTEE L T 5, [FllKF compound sound and vibration under background noise,

2, AHEEMEARENT A= TRV H T & T, %@%’7& International Journal of Acoustics and Vibration, 30 (1), 3542

72 B DB HHEE TR 7287 T2 TR HEEVE DWFFE (2025).
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Research topics g o
In the event of large-scale disaster, existing communication R :%
infrastructure will be damaged at a high rate, and it makes gE 7
relief activities extremely hard. We study ICT systems - _;D“;::‘!ﬂ e 20
enabling rapid grasp the environment context of the mir S A
disaster-stricken area for supporting both of victims escape IEE
ang disaster relief activifics: L T, NON IS D% > o DL I
LIZNRA T VR, e 257 X, Vol.63,
HEE No2 el
i . 2, pp. 549 - 558, 2022. (KPEEisUZE)
IEFRERACIL, BUAFOBISBUR| 98975 2 L C, 2) Q. Gao, T. Shigeyasu, C.-X.Chen, A new DTN routing strategies
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)" ‘TF}%%%’PZ}DHE’JVCU Do rp/;yJZpZ? Vol.62, No.2, pp.405-411, 2021. (fl%aj_uma y\i“')
- 4) T. Shigeyasu and N. Matsumoto, A new and effective disaster
BrieE ) L Shiseyesy

information sharing system gathering data locally and widely based
on mobility of the Mobile Agent, Journal of Internet of Things
(loT), Vol.11, September, Elsevier, 2020.

T. Shigeyasu and A. Sonoda, Detection and mitigation of
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* BERISOREX AL B ICT 2 AT AOBiSE Publishers, Vol. 11(1), pp. 21-29, 2020.
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Research topics
1) Active noise control (ANC) systems and applications in rotational AN EE) i SN
machines, eco cars etc.: Implementation cost reduction and robust e B
system development have been our focus in recent years.
2) Adaptive linear and nonlinear noise cancellers for speech
enhancement: Adaptive algorithms and systems that enjoy higher

Cf .:

recovery quality are pursued. 1 omae: = & rEse L
3) Advanced neural computipg .techniques for time-setjes prediction: % i ( ) L (7{5) UDE#F’EJH {E@ﬁ(}jﬁ
Development of systems with improved performance is our goal. FRZciEsE
4) AdapFive Vlbration detection ?nd diagnosis: Especially, efforts are 1) S « EEROBEIER LRI 25 TSR
madf? in developing new a.xdaptlve schemes and neural network based 0) AL L AR T N P e A T ORI
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1) W. Wu, Y. Xiao, et al,, “An efficient filter bank structure for adaptive notch
filtering and applications,” IEEE Trans Audio, Speech & Lang. Process., vol.29,
no.12, pp.3226-3241, Dec 2021.

2) Y. Ma, Y. Xiao, et al., “A robust feedback active noise control system with
online secondary-path modeling,” IEEE Signal Process. Letts, vol.29,
Pp-1042-1046, Apr 2022.

3) Z. Wang, Y. Xiao, et al, “A new hybrid active noise control system with
input-power-controlled online secondary-path modeling,” IEEE Trans Audio,
Speech & Lang. Process., vol.32,10.6, pp.3157-3170, Jun 2024.
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Research topics HO_T\ H
Our research interests consist of two parts: adaptive fuzzy control Gonirol fizzy I Plant
>

system design (see the image in the right column) and its applications to 4 -
environmental issues. For the first part, we have recently been working 4
on a so-called uncertainty observer, which is involved in the controller
design in an effort to improve control performance. For the second part, Related parameters tuning
the research focuses attentions on water quality prediction model and its
control issues using fuzzy logic and the approaches we proposed. Some ZEERE
research topics are as follows. 1) WIAKEET Y 7 e 77 24 KETHFET VOO
1) Water quality modeling of an urban stream and development of fuzzy 2) VAT LAORENEEBE LI TS/ AT 72 1 A
water quality prediction model; T hE T DEEES AT AADIHH
2) T-S/polynomial fuzzy control system in consideration of modeling
error and its applications to intelligent environmental systems; TER
1) H. Han, “Observers-based controller for a class of Takagi-Sugeno
AT fuzzy models with uncertainty,” /EEJ on Electrical and Electronic
BREGEIEI 30T DBURDIR & 2D A ) = X LD W Engineering, vol.15, pp.259-267, doi:10.1002/tee. 23053, 2020.
ENQIUN TIEEEI%“C)ﬂ WHILD EREIRET MIRNTTFHED A 2) H. Han, et. al., “State and disturbance observers-based polynomial
AR ChD, —H., BHEARGEE B3 DREGEEO T fuzzy controller,” Information Sciences, vol. 382-383, pp. 38-59,
JUTHEEEDORENRH Y | FEROE BRIV fIT AR5 Th 2017.
DI, FEEREEET VAL LI TARE, Fro7 7 3) H. Han, “an observer-based controller for a class of polynomial fuzzy
T BlEwD X O 7RI BT TREOR I ST D, systems with disturbance,” /EEJ TEEE C, vol. 11,10.2, pp. 236-242,
AR TIE, AT LR, 77 D1 Biwa Ny 7T 2016.

RIZ L, WL O ERBERTE, RrZaSmiIKE 2 ) BT, =
DA I = XL LT D 2., BREAIRE S AT LOWEE B

26





