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Cryo-DAC®
A pressure swing amine process driven by the cryogenic pumping with LNG cold
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Cryo-DAC®
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Cryo-DAC® 　Experiment

4



Cryo-DAC®  our team
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Cryo-DAC plant design and
construction

Material selection and
analysis

Exergy-based process analysis
Sensing device for stable
operation

Process simulation for cost and
energy analysis

Cryo-DAC®　concept design
High-performance amine
development

Environmental and economic
analysis



Cryo-DAC® liquid absorbent

Screening good amine/solvent mixtures by
high throughput CO2 solubility measurements
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Cryo-DAC® 
process simulation
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Cryo-DAC® 
thermal energy requirment
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Cryo-DAC® Cost

9

Cr
yo
-D
AC
®

（
Na
go
ya
）

DA
C(
liq
uid
)

DA
C

(so
lid
 so
rb
en
t)




R
el
at
iv
e 
co
st Energy saving 

by utilizing unused
LNG cold



Cryo-DAC®  plant design

Bench scale 1t-CO2/yBench scale 1t-CO2/y
2022 Design2022 Design

(↓tentative)(↓tentative)
2023 Construction2023 Construction
2024 Operation2024 Operation

Pilot scale 50t-CO2/yPilot scale 50t-CO2/y
2028 Operation2028 Operation
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Cryo-DAC® Roadmap
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2020　2021　2022　2023　2024　2025　2026　2027　2028　2029

Start
Proof of concept

Design, construction, operation
of a bench-scale plant

Design, construction, operation
of a pilot-scale plant



Cryo-DAC® Perspective 

LNG import share % (2021)
BP Statistical Review of World Energy 2022 | 71st edition

Shell LNG Outlook 2022

Use liquid hydrogen
coldness
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A direct air capture with LNG coldness
Cryo-DAC® 7 goals

Develop good sorbents

Pursue an efficient use of LNG cold

Find suitable materials for construction

Develop sensing device for stable operation

Design & construct bench/pilot plants

Draw scenarios pleasing to our society

Offer a unique DAC to the world
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