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Utilizing biotechnology and bio-system as global warming mitigation /

adaptation measures and environmental measurement.
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U.S. President Donald Trump expressed secession from the Paris agreement in January 2017. He also announced that a return would be possible if the

contents of the Paris agreement were to consider the United States, it was January 2018. We are engaged in biotechnical eco-management research for

mitigation of greenhouse gases (GHGs) and environmental analysis/monitoring. These techniques and systems have become the technical basis for the

mitigation of and adaptation to global warming. Effective and efficient techniques for the use of biomass energy, a renewable energy, are vital. In 2017, we

pushed forward the development of an electric method of culturing microbes as a technique for effectively converting CO, into a useful material. We are

also engaged in the technology development for converting CO, to a useful chemical substance using a catalyst as part of CCUS elemental technology

development. Furthermore, we performed a study on metal microbial corrosion to restrain infrastructural deterioration.
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Fig.1 Image of the useful material production from
carbon dioxide(CO)

Useful material production from CO,
by autotrophic bacteria using electricity

The development of a technique to convert CO; into useful substance was
pushed forward (Fig.l). We developed a method of culturing microbes
using a supply of electrons from electricity, and we clarified that it is
possible to increase the promotion and densification of iron oxidation
bacteria Acidithiobacillus ferrooxidans by supplying electrons through
iron from an electrode. Furthermore, we built a generic technology for
converting CO; due to iron oxidation bacteria by giving a useful substance
production ability to 4. ferrooxidans through genetic modification (Fig.2).
We made a recombination strain which introduced a gene for lactic acid
production into A. ferrooxidans and cultured it while applying electricity.
An increase in cell density was observed in the recombination strain with
the electronic supply from an electrode. Lactate accumulation was
accepted in the recombination strain.
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Fig.2 Useful material production from carbon dioxide due to the iron
oxidation bacteria which assumed electricity a reduction power
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Fig.3 Onset of cyclopedic gene analysis to estimate a gene
participating in a corrosion reaction

An evaluation of the metallic corrosion ability
of acetic acid bacteria and a genetic search
for corrosion

Metallic corrosion had been studied until from the perspectives of
chemistry and materials. However, rapid corrosion and local corrosion that
occur in an environment where it is difficult to receive chemical corrosion
have come to be understood to be caused by microbial corrosion. It is
necessary to establish appropriate techniques for measuring such microbial
corrosion. There is limited information about microbial species and the
mechanisms they use to induce metallic corrosion.

In recent years an acetic acid bacterium was isolated as a new microbe that
promotes microbial corrosion. On the other hand, other microbes with
corrosion ability may exist.

Therefore, we evaluate the corrosion ability of the acetic acid bacteria
discovered earlier this year, and we estimatefactor (gene) that participates
in corrosion in the acetic acid bacterium.

Catalytic development of chemical carbon
dioxide recycling as a CCUS option

As countermeasures for reducing CO,, CCS and CCUS are attracting
attention. As part of the technology development of CCUS, we worked on
fundamental studies of the chemical conversion technology of CO, and
developed a new copper catalyst for aldehyde/ketone hydrogenation
(Fig.4). The new copper catalyst has high stability and superior handling
and is applicable for hydrogenation of a variety of aldehydes and ketones.
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Fig.4 Immobilized DBU-Copper catalyst; concept and
summary
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