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ConfidentialIHI’ s vision 
"a society that does not depend on fossil fuels for growth”
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Conversion to valuable resources
Methanation, Olefin production，SAF… 

CO2 Capture
Hydrogen, syngas

production

Electrolysis Gasification

CCU
Technology

Chemical adsorption

Carbon Recycling / CCU Technology

Compact reactor
for SMR

Oxyfuel combustion
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20 ton-CO2/d Pilot Plant

The 5,000-hour operation successfully completed PICA Pilot Plant

PICA (Post-combustion carbon capture, IHI, CSIRO, AGL)

Partially funded by BCIA 

(Brown Coal Innovation Australia)

Achieved approximately 40% higher energy efficiency 

Location IHI’s AIOI Works in 

Japan

Source Gas Flue Gas of Coal-Fired 

Boiler

or Propane Gas Boiler

Captured CO2 20 ton-CO2/d

CO2 Capture Ratio 90%

Flue Gas Flow Rate Max 4,000m3N/h-wet

Location Loy Yang A Power 

plant In Australia

Source Gas Flue Gas of Coal-

Fired Boiler

Captured CO2 0.5 t-CO2/d

CO2 Capture Ratio 90%

Flue Gas Flow Rate 100 m3N/h-wet

CO2 Capture: Pilot Plants

and more
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Converting CO2 into valuable chemicals & fuel

Concept

CO2 is hydrogenated by H2 from renewable sources to clean fuel such as 

methane and useful chemicals such as lower olefins as materials for plastics.

Renewable source

Existing infrastructure
MethaneH2

Methanation CO2 + 4H2 → CH4 + 2H2O

Lower Olefins 2CO2 + 6H2 → C2H4 + 4H2O

3CO2 + 9H2 → C3H6 + 6H2O

CO2

Chemical 

plants Plastics

Lower Olefins

H2 generation

CO2 capture

Biomass Gasification

Syngas from biomass

(CO+H2)
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Unique IHI–ISCE2 Methanation Catalyst

Challenges for the catalyst;

Overcome the trade-off relationship 
between Activity and Robustness

Kamata et al., Dispersed and high loading Ni catalyst stabilized in porous SiO2 matrix for substituted 

natural gas, Catal. Today 299, 193-200 (2018)

Activity

Sintering

Carbon 
deposition

Poisoning

CO2 + 4H2 → CH4 + 2H2O  DH0
298=-165 kJ/mol

Very high exothermic reaction

20nm

Active metal
Nano-size Ni

Porous oxide 
matrix

H2CO2

CH4 H2O

TEM Picture

Our solution is core-shell type Ni catalyst
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IHI General catalyst

Catalyst

• Ni nanoparticles in core-shell form Ni＠SiO2
（Patent No.6203375：IHI, ISCE2）

• Small Ni particle size, highly dispersed and 
independent

• Porous matrix prevents particles from 
contacting each other（See Illustration）

• Resistant to poisoning
and sintering

• Allowable total sulphur
concentration high

• General supported catalysts

• Ni metal particle size is relatively large and 
Ni particles are present on the carrier 
surface

• Ni easily moves and assembles on the 
surface of the carrier

(See illustration）
• Low to poisoning 

and sintering
• Allowable total sulphur

concentration low

Evaluation ○ △

IHI－ISCE2

Methanation 
catalyst

Comparative 
catalyst
Ni-based 
methanation 
catalyst

Porous matrix inhibits Ni nanoparticle growth.

Before reaction After reaction

Porous matrix

Ni particles

Development of Methanation Catalyst
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Stability evaluation of CO2 methanation catalyst

✓ Confirmed that methane can be 
stably produced for more than 
3000hrs without performance 
degradation

✓ Coal gasification gas: conditions 
with CO/H2 and poisoning 
components sulfur, etc.
(strict conditions)

✓ More stable performance than 
commercial catalysts was 
confirmed under these actual gas 
conditions.

R
e
a
ct

io
n
 R

a
te

Performance comparison under actual gas from gasified coal

IHI’s catalyst

Commercial catalyst

Development of Methanation Catalyst
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2019, Bench Scale test (1.25Nm3-CH4/h) have been carried out.

2020, Demonstration Scale Test (12.5Nm3-CH4/h) has been started.

2022, Small methanation system commercialized.

Technical Roadmap for Methanation technology

Bench Scale Test 

1.25Nm3-CH4/h

（IHI Yokohama Engineering Center

Lab Scale Test

～0.05Nm3-CH4/h

（IHI Yokohama 

Engineering Center）

Lab Scale 

Test

Bench 

Scale Test

Demonstration 

Scale Test 

Methan

(Nm3/h) ～0.05
～1.25

～12.5

～2018 2019 2020～

Demo-Scale Test 12.5Nm3-CH4/h

IHI－ISCE2

Methanation Catalyst

IHI Methanation System
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～Several 
100
Nm3/hr

～Several 
10,000
Nm3/hr

Scaling up
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◆ Demonstration of technology to reduce CO2 emissions by 50% compared 
to conventional in the blast furnace process in the steel industry.

◆ Realize carbon recycling by replacing coke with synthetic methane as the 
reducing agent in the blast furnace.

◆ The operation will be started in April 2025

Source：https://www.jfe-steel.co.jp/company/pdf/carbon-neutral-strategy_220901_1.pdf

◆ World’s largest methanation facilities（500Nm3/h）and CO2 Capture
◆ Utilizing reaction heat of methanation for CO2 Capture

Methanation

Replacing coke with carbon neutral methane.Carbon recycling blast furnaceExisting Blast Furnaces

Carbon

Recycling

Blast  furnace gas
UtilizationExhaust Gas

Steel stone

(Cokes)

Steel stone

(Cokes)

Heated air

pulverized 
coal

Carbon neutral

Mid-scale Demonstration Project (500Nm3/h) 
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CO2 to Olefin project 
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NEDO commissioned project 

JPNP16002 
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Power to X: Soma IHI Green Energy Center
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Soma IHI Green Energy Center (SIGC)
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Blockchain for Environmental Value Distribution

IHI and Fujitsu start joint project on new environmental 
value distribution platform using blockchain technology

- Apr. 12, 2022 -

IHI Corporation (hereinafter IHI) and Fujitsu Limited today announced 
the launch of a joint project on environmental value trading starting 
April 1, 2022, with the aim of contributing to the realization of a carbon-
neutral society and to revitalize the market of environmental value 
trading ecosystems.

https://www.ihi.co.jp/en/all_news/2022/other/1197835_

3498.html
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