BRBRHE

X FA @)  Toshihito OHTAKE (Professor)
0824-74-1000 (%)  https://www.pu-hiroshima.ac.jp/p/ohtake/

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

In this subject, the treatment technology and the material cycle
system for organic wastes and wastewater are developed and
assessed.
Moreover, risk management of recycled products is researched
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Environmental Material Chemistry
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Environmental Health Engineering on Sound Material-cycle Society
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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 ¢-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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Environmental Risk Assessment and Management
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Journal of Microbiological Methods, 159(4), 69-74. (2019)
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Research topics
Our laboratory will contribute to environmental conservation and
resource recycling by utilizing separation technology.
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Recovery by Crystallization Submitted: July 10th 2018
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Research topics

The promotion of a green and recycling-oriented society represents
the core of our research. We focus on the proper disposal of waste
materials, along with basic studies of green processes achieved
through heterogeneous catalysis. Our main research topics are:
1) energy-saving detoxification systems for endocrine-disrupting
chemicals, based on the use of metallic calcium, 2) biomass
conversion into useful materials using environmentally-friendly
processes, 3) solvent-free organic reaction in solid state.
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Instrumental Analysis of the Environment
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1) Y. Mitoma et al., Sustainable recovery of precious metals from
end-of-life vehicles shredder residue by a novel hybrid ball
milling and nanoparticles enabled froth flotation process, Journal
of Cleaner Production, (2018), 171, 66-75.

2) Y. Mitoma et al., Hydrodehalogenation of hexachloro- and
hexabromobenzene by metallic calcium in ethanol, in the
presence of Rh/C catalyst, Environmental science and pollution
research international (2017), 24(1), 591-597.

3) Y. Mitoma et al., Novel separation and immobilization of heavy
metals in municipal solid waste fly ash by grinding with nanoFe/
Ca/CaO/[PO4] mixture, Environmental Progress and Sustainable
Energy (2016), 35(6), 1693-1698.
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Research topics
Atmosphere as interface of biosphere is studied:
(1) Developments of systems to measure gas exchange in
environments and in ecosystems
Bio-meteorological measurements in ecosystems
Study on N20 and NO emissions from soil
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Study on gas emissions from polar soil
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Study on degradation of bio-plastic films
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1) S Yonemura et al., A high-performance system of multiple
gas-exchange chambers with a laser spectrometer to estimate
leaf photosynthesis, stomatal conductance, and mesophyll
conductance. J. Plant Res. 132(5), 705-718 (2019).

2) S Yonemura et al., Technical advances in measuring greenhouse
gas emissions from thawing permafrost soils in the laboratory.
Pol. Sci. 19, 137-145 (2019).

3)S Yonemura et al., Dynamic measurements of earthworm
respiration. J. Agri. Met. 75(2), 103-110 (2019).
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Research topics
Main research topics of our laboratory are investigations on both

structural features and chemical utilizations of macromolecular

components of lignocellulosics such as lignin, cellulose and
hemicellulose.

1) Trials for preparations of fine chemical materials such as
solar cells, conductive composites and functional additives for
plastics from lignins and carbohydrates with keeping properties
concerning to carbon circulation.

2) Analyses on photochemical behaviors of conjugated structures
in condensed lignins and lignins-metal oxides composites.

3) Analytical apparatuses: UV-Vis, Fluorescence, TG-DTA,
TMA, DSC, GC-FID, HPLC, SEC, CV, pH meter, Viscometer,
Mechanical tester and other
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Chemistry of Environmental Macromolecules

1. Macromolecular andlyses on Lignocellulosics
2. Chemical Analyses and Chemical Designs
3. Utilization as Materials

Material prepared from

Energy Lignocellulosics
0 (Physical, Macromolecular,
Photo W/ Organic Chemistry)
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Molecular design of natural circulating structures.
Utilization of stored energy and latent functions.
Keeping carbon resources in solid state.
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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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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 microalgae and trace metals in
hydrospheric environments

4) Development of a chemically defined artificial medium for
harmful algae
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Research topics

Our objects are to understand the relationship between
environmental problems and aquatic chemistry of the elements
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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Hydrospheric Environmental Chemistry
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Research topics

1) Active noise control (ANC) systems and applications in rotational
machines, eco cars etc.. Implementation cost reduction and robust
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
recovery quality are pursued.

3) Advanced neural computing techniques for time-series prediction:
Development of systems with improved performance is our goal.

4) Adaptive vibration detection and diagnosis: Especially, efforts are
made in developing new adaptive schemes and neural network
based classifiers for real applications.
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Research topics
Our research interests consist of two parts: adaptive fuzzy control
system design (see the image in the right column) and its applications
to environmental issues. For the first part, we have recently been
working on a so-called uncertainty observer, which is involved in the
controller design in an effort to improve control performance. For
the second part, the research focuses attentions on water quality
prediction model and its control issues using fuzzy logic and the
approaches we proposed. Some research topics are as follows.
1) Water quality modeling of an urban stream and development of
fuzzy water quality prediction model;
2) T-S/polynomial fuzzy control system in consideration of modeling
error and its applications to intelligent environmental systems;
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Adaptive Signal Processing for Environmental Systems
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Intelligent Control of Environmental Systems
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