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This research group seeks to create synthetic science and technologies that utilize energy resources and
energy conversion supportive of current civilization and are considerate of global environmental
influences. The research and educational staffs teach and conduct research on themes including the
analysis of air environment, recycling of materials and energy in natural and artificial systems, and various
other issues over a diversity of science and engineering fields. These include mechanical engineering,
chemical engineering, and the science of the global environment.

Key words: <Fundamental science, Energy engineering, and Environmental science>
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Life is a far-from-equilibrium organized state in open system. This
laboratory focuses on chemical reaction systems in which autocatalytic
processes make the systems in far-from-equilibrium organized state. New
technologies and materials used in the chemical industry are being developed,
e.g., chiral symmetry breaking, frontal polymerization, and highly water-
repellent surface structures.

asakura@applc.keio.ac.jp
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In my laboratory, fundamental and applied experimental studies are performed to
reveal physical properties and characteristics of clathrate hydrates, thereby
contributing to energy and environment technologies. Physicochemical as well as
engineering aspects of hydrates are widely investigated for the development of
novel energy and environment technologies utilizing hydrates, such as storage/
transport of natural gas in the form of hydrates and efficient thermal technology.

rohmura@mech.keio.ac.jp
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This laboratory focuses on heat and mass transport in opaque porous media
using magnetic resonance imaging. This research clarifies non-uniform
transport phenomena in porous media and allows development of a higher
performance chemical reactor.

ogawa@mech.keio.ac.jp
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This laboratory focuses on reactive flows, i.e., flows with chemical reaction,
which play a key role in chemical/bio reactors, power systems and many
energy devices. Unsteady/non-linear phenomena such as chaotic advection in
reactive flows are ofpresent interest.

ueda@mech.keio.ac.jp http://www.ueda.mech.keio.ac.jp/
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A development strategy based on fair perceptions about the present and future affairs is
indispensable toward the realization of advanced energies which will make big contributions
to the future environment. Our subjects cover both of technologies and the evaluation, for
example, an assessment of energy technology, evaluation of a modal shift in transportations,
introduction strategy of the advanced energies, conceptual study of fusion reactors,
stabilization of utility power-grid, control technology of environmental noises, ete.

okano@mech.keio.ac.jp

RIRIE? / KkZ / T70VILI#

L. Environmental Chemistry / Atmospheric Chemistry / Aerosol Engineering |

BAE #0BA  OKUDA, Tomoaki

ERE Bt (B%)
Associate Professor Ph. D.
IS

Department of Applied Chemistry

VI, PM 2. 5 &MU T ORBERE SRS S TVWET, =70Vl
Wi OB AT 51218, 2Ok, Rkt HERESOY
PERRE A RIS 2 Z L HEETY, ZhoOFEICH LT, Kadb?
R TFHORIA 2, BREO&ICE 5 bh I, ¥irzkh Tkt
HOBRLAERS 7 Ta—F %L TWET,

Recently, atmospheric aerosols such as fine particles (PM2.5) are of serious
concern for human health. Physical and chemical properties of aerosols such
as chemical composition, surface area and surface potential are important as
they provide metrics for their adverse health effects. I try to elucidate these
parameters of atmospheric aerosols by developing original methods to
measure them based on atmospheric chemistry and aerosol engineering.

okuda@applc.keio.ac.jp http://www.applc.keio.ac.jp/~okuda/
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Materials Researches offers academic and research activities with metals,
ceramics, composites, polymers and biomaterials. The concern of materials science
is chemical bonding, synthesis and composition, and their interactions with
environment. The role of a materials researcher and engineer is to understand
why materials behave as they do under various conditions, and to recognize the
limits of performance, and to meet the demands of given application.

tsuzuki@mech.keio.ac.jp
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I investigate various phenomena and functions of fine bubbles such as microbubbles and
ultrafine bubbles, and research and develop their applications as well as the
international standerisation. Especially, food manufacturing process, functional material,
waste water treatment and energy saving technology using microbubbles are studied as
well as novel cleaning technology using ultrafine bubbles. I promote the experimental and
theoretical study to realize useful process and novel material by fine bubble technology.

terasaka@applc.keio.ac.jp http://www.applc.keio.ac.jp/~terasaka/
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Our research interests are elucidation and modeling of gas-liquid two phase flows
including microbubbles. It is very important for process intensification to model
the complex flow phenomena where chemical reaction and fluid dynamics have a
strong interaction. This laboratory tries to do numerical simulation, mathematical
modeling and experiment of those multiphase flow for chemical industrial
technology, food industrial technology and also environmental technology.

fujioka@applc.keio.ac.jp
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This laboratory focuses on long-distance transportation of air pollutants from
the East Asia, measurement of trace metals in aerosols using inductively
coupled plasma mass spectrometry equipped with laser ablation and estimation
of sources of aerosols, network observation of acid rain in the Tokyo
metropolitan area, development of a new measurement technology for the air
pollutants diffusion scrubber method, and development of an efficient removal
technology for hazardous gases in indoor air using a diffusion scrubber method.

tanaka@applc.keio.ac.jp http://www.applc.keio.ac.jp/~tanaka/lab/
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We focus on the control of dynamics of soft matters, such as vesicles, emulsion
droplets, and gels, that are composed of the designed and synthesized
amphiphiles. To develop next-generation materials, we design and construct a
novel organic molecular system in which the dynamics and the functions of soft
matters are emerged by the chemical reactions at the molecular level.

banno@applc.keio.ac.jp
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Our group will take both experimental and theoretical approaches to link the
physical properties of novel soft materials with their underlying chemical structures
(ranging from atomic-, through nano-, to micron-scales) as well as their industrial
applications (e.g. nanomaterials, biomaterials, eco-friendly materials). Our major
research targets will be polymers, and the keywords for our research projects will

be "multi-scale structures”, "self assembly", "functionalization", and "composites".

hotta@mech.keio.ac.jp http://www.hotta.mech.keio.ac.jp/
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Advanced technologies of combustion such as nano-material flame synthesis, high
efficiency internal combustion engine, low NOx combustor, and combustion diagnostics
are of main research interests in this laboratory. The fundamental combustion
phenomena related to those technologies are investigated through experimental,
numerical and theoretical approaches, based on fluid, thermal and reaction dynamics.
The optimized and new techniques for applications are also investigated.

yokomori@mech.keio.ac.jp http://www.yokomori.mech.keio.ac.jp/
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