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To establish a technology for effective utilization of CO₂ separated and captured from exhaust gases from thermal power 
plant, We aims to commercialize the "Gas-to-Lipids Bioprocess" a two-stage fermentation  consisting of a process for 
fixing CO₂ to produce acetic acid, and a process for synthesizing high value-added lipids, edible oil raw materials, chemical 
raw materials, etc. from the acetic acid. The bench-scale testing equipment installed at the R&D and Demonstration Base 
for Carbon Recycling at Osaki-Kamijima will be improved with the aim of improving economic viability and further 
increasing production efficiency, and the effectiveness will be verified and the amount of CO₂ reduction will be evaluated 
to obtain knowledge that will contribute to early commercialization.
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Research and Development for Enhancing Catalyst Practicality 
and Improving Production Process for Carbon-Recycled LPG

The key feature of this LPG synthesis technology is 
performing two reactions in one reactor.
●A reverse water-gas shift reaction to produce CO from CO₂ and
　H₂, which serves as a feedstock for Fischer‒Tropsch (FT) synthesis.

●FT synthesis to produce carbon-recycled LPG from CO and H₂.

This project will demonstrate carbon-recycled LPG production using CO₂ and H₂. Based on results from a 
past three-year NEDO project, we will, over two years from FY2025, improve the catalyst, establish mass 
production methods, design a bench-scale plant, and evaluate technical feasibility for domestic 
implementation.

H₂

In this project, carbon dioxide (CO₂) emissions from coal-fired power plants and industrial facilities will be utilized as a 
resource. Large-scale cultivation technology for marine diatoms, which can be used as high-value-added functional 
chemicals with high production efficiency, will be demonstrated. Preliminary findings from the demonstration data set 
indicate the necessity of revising the integrated system plan as a CCU solution. This revision will facilitate discussions on 
the introduction of solutions to CO₂ emission sources and the social implementation of carbon recycling technology. 

Demonstration of large-scale outdoor cultivation of microalgae in PBRs
Development of an integrated system plan for a microalgae CCU model 
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and health foods

For cosmetics and 
health foods
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Research & Development of a leading carbon recycling system 
using ammonia and atmospheric pressure plasma

Scale-up and improvement of energy efficiency for a CO₂ decomposition reactor 
by atmospheric pressure plasma.
Development of a CO₂ capture reactor utilizing ammonia.

Establishment and economic evaluation of a leading recycling system 
for ammonium hydrogen carbonate.

Subject 1

Subject 2

Subject 3

CO₂ is directly decomposed with high efficiency using electronic energy from atmospheric pressure plasma, and CO 
is produced that is useful in the manufacture of synthetic fuels and chemical products. Unreacted CO₂ is recovered 
as ammonium hydrogen carbonate with blue/green ammonia as a reactant. We will establish a leading carbon 
recycling system that aims to reuse raw materials for methanation represented by methane synthesis.
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With the goal of contributing to a carbon-neutral society and a circular economy, we are conducting research and 
development on carbon-recycling silicon carbide (CR-SiC) synthesis using advanced resource recovery technologies for 
silicon-based waste. Building upon our previously established CO₂ utilization technologies, this initiative aims to address 
two key technical challenges: the development of purification methods for producing high-purity CR-SiC powder, and the 
utilization of low-grade silicon-based waste.
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SiC applicationCarbon-recycling SiC
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Survey Research
& Business Development

Development of Microalgal Biofilm Culture and Bioproducts Toward Carbon Recycling

Research and development of carbon-recycling SiC synthesis via advanced resource utilization technology 
for silicon-based waste

Pilot-scale demonstration of microalgal biomass
production systems at minimum viable scale
for industrial application　

Process development and technical assessment
of chemical products derived from  microalgal
biomass

LCA and socio-technical implementation modeling for real-world implementation3

1 2

Evaluation through
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Indoor and outdoor
biomass production system
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This project aims to establish a carbon recycling platform utilizing microalgal biotechnology. The platform will focus on 
microalgal biofilm culture (substrate-based cultivation) as a high-efficiency method for converting CO₂ into biomass. A 
minimal operational scale biomass production system will be developed and its performance evaluated through controlled 
indoor experiments, as well as field-scale outdoor trials. In parallel, a series of downstream processing technologies will be 
developed and validated for the manufacturing of target chemical products using microalgal biomass. Finally, the entire 
process -from cultivation to utilization- will be comprehensively assessed using LCA and socio-technical implementation 
modeling to evaluate its overall feasibility and potential for real-world implementation.
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Innovative Hydrogen-free CO₂ to Conductive Carbon Conversion:
Large-scale Manufacturing at High Energy Efficiency

※This project at R&D and demonstration base for carbon recycling is scheduled to be implemented from fiscal year 2026 onwards.

A platform aimed at enhancing the value 
of the microalgae industry 
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This project aims to develop a novel technology for producing conductive carbon materials from CO₂ without using 
hydrogen, by employing Microwaves and Plasma catalysis technologies. In the first stage, Microwave technology developed 
by the University of Tokyo will be integrated into Sekisui Chemical's chemical looping system, enabling highly efficient CO 
to CO₂ conversion. Subsequently, the CO disproportionation reaction to produce conductive carbon materials will be 
performed by Plasma catalysis technology developed by Institute of Science Tokyo. The project involves the development 
of catalytic systems and bench-scale reactors for each step of the process, with the ultimate goal of realizing the scalable 
production of conductive carbon materials derived from CO₂.

Microwaves

Switching

Plasma catalysis

IMAT（Institute of Microalgal Technology, Japan） functions as a hub for 
consolidating the insights and technologies of microalgae-related businesses 
in Japan.  We strive towards advancing the microalgae industry, standardizing 
methodologies, and promoting environmental impact assessments.

Role as a research testbed Setting new standards Promoting new business initiatives

An indoor research platform equipped 
with advanced infrastructure for the 
microalgae industry has been 
established to facilitate open, and 
collaborative R&D aimed at advancing 
the microalgal industry.

Establishment and formulation of 
standardization methods and 
specifications for research and 
development related to microalgal 
technology. Development of a platform 
for industrial utilization, and proposals 
for policy recommendations.

Promoting the development of new 
microalgae-related businesses by 
providing opportunities for information 
exchange by organizing events involving 
businesses from diverse sectors. 

Business activities Business activities Business activities
●Collection and analysis of research
   data related to processes from 
   cultivation to extraction
●Implementation of CO₂ footprint and 
   financial assessment

●Standardization of testing, analysis, and 
　evaluation methods
●Acquisition of various standard reference 
　values such as biomass productivity
●Proposal of model cases and scenarios

●R&D between Industry, Government, and 
　Academia
●Providing consulting services such as the 
　evaluation of technologies 
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We contribute to the spread and 
development of carbon recycling 
technology through various activities.Other activities

You can visit each research site and observe 
cutting-edge research and development. Applications 
are accepted on our website at any time.

With the aim of developing the next generation of 
ta lent ,  we ho ld  events  where students  can 
experience research while observing it.

We hold events to promote exchange among 
researchers through lectures and presentations on 
carbon recycling technologies.

Site Tour Experience tours for students

Technical Exchange Seminar
We are offering special lectures aimed to training 
personnel and human interaction to take charge 
of practical carbon recycling technology. The 
lectures are held at R&D demonstration base for 
carbon recycling and its surrounding facilities, or 
at Hiroshima University.

Special lectures for carbon recycling

1 2

3 4

QR code 
for more information 
https://osakikamijima-carbon-
recycling.nedo.go.jp/en/tour/

QR code 
for more information 
https://osakikamijima-carbon-
recycling.nedo.go.jp/news-all/636/

QR code 
for more information 
https://crss.aesg.hiroshima-u.
ac.jp/cr/ 
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