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Utilizing biotechnology and bio-system as global warming mitigation /
adaptation measures and environmental measurement.

We are engaged in Biotechnical Eco-management research for mitigation of Green House Gases (GHGs) and environmental analysis/
monitoring.

1. Microbial metabolism can be induced by bioelectrochemical systems (BESs), depending on the redox processes at the working electrode.
They have been used in various applications such as wastewater treatment, and in the production of energy rich chemicals so called as biofuels.
In this year, we developed a BESs that allowed the increase in microbial growth and production of valuable chemicals. We used Clostridium
acetobutylicum for butanol production, and Acidithiobacillus ferrooxidans for CO, fixation and chemical production. We are developing
further, with the aim of converting and producing valuable chemicals.

2. We worked on the development of the catalyst to use for chemical conversion of the CO, as CCUS elemental technology development. We
recently disclosed the hydrogenation of carbon dioxide to formate catalyzed by copper complexes. We have further studied the catalyst design
attributed to the formation of the DBU—Cu species. We focused on polymeric ligands having DBU structure to develop immobilized copper
catalysts. A range of aldehydes and ketones were effectively hydrogenated in the presence of catalytic amount of copper salt andpolystyrene-
bound DBU.

3. Under the environment that chemical corrosion was hard to be induced, the phenomenon "Microbial Induced Corrosion(MIC)" have come
to be reported. The establishment of appropriate corrosion evaluation, measures is expected, but there is not the basic knowledge of that
purpose despite ten minutes. Therefore, We analyzed corrosion of the carbon steel and correlation with the biofilm as a model in the MIC. As
a result, with progress of the corrosion on the carbon steel surface, the biofilm developed. In addition, in the biofilm inside, the remarkable
increase of methane bacteria was seen in addition to sulfate reducing bacteria. The possibility that these microbes which contacted with carbon

steel greatly contributed to corrosion of the carbon steel was shown. We are going to search examples and investigate the mechanism of MIC.
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Metabolic pathway in the Butanol fermentation of C. acetobutylicum
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(A) Concept : Clostridium acetobutylicum (B)Concept:
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Acidithiobacillus ferrooxidans

Gene modification

Fig.1 Concept of bioelectrochemical
systems (BESs) for enhancing the microbial
metabolism (quoted from N. Matsumoto et
al (2016,The 3rd AP-ISMET 2016))
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http://www.nite.go.jp/nbrcfindustry/
mic2009/index.html

Fig.2 Microbial Induced Corrosion(MIC)
(quoted from S. Hirano et al (2016, Agricultural Chemical
Society of Japan annual convention))
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