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Assessing the integration potential of using direct
air capture technologies as carbon source for P2X
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Direct Air Capture Technology

CO, lean air
Energy output

Electricity: Liquid Sorbent: 80-110 °C

Sorption at low Desorption at higher

temperature Solid Sorbent: 900 °C

temperature

Heat: 6-12 MJ/kgco,

Alr Energy input
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CO, Emission Savings: DAC Perspective

DAC Stand-alone
(270'540 €/t002) Efficiency gains
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$998 o mNuclear replaces gas powel

CRU dynamic abatement curve: Europe

H m Wind replaces coal power
@ €289 } u Solar replaces coal power
] €256 m Wind replaces gas power

m Solar replaces gas power

Waste heat DAC
(90 €/t002)

® Home heating

m Carbon capture and storage

m EVs (ICE equivalent)
m NH; as haulage fuel
mH, DRI rep. BOF steel
® NH; as marine fuel
13% 19% 25% 37% 48% 61% 70%  76%x% Renew H, rep. SMR

CO, price to incentivise investn

- - I m H> injection
Potential CO, saving: % of total EU emissions

DATA: CRU Sustainability analysis; Nofe: abatement curve based on 2030 investment costs, steady-state fossil energy prices
and reported on a real 2020 basis
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Direct Air Capture: CO, Source
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GALIMOVA, Tansu, et al, 2022: https://doi.org

CO, supply for e-fuels and e-chemicals globally
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DAC-P2X: Integration potential

Direct air capture

Solid Sorbent:

* Require heat (80-110 °C)
* Produce water

* Cyclic operation

Liquid Sorbent:

* Require heat (900 °C)
* Require water

* Run continuously

E lectrolysis

Alkaline:

* Generates heat (70 °C)
* Require water

Solid oxide:

* Temp. 500-900 °C

* Require steam

* Require water

* CO-SOEC - syngas
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Fuel synthesis
=

Methanol:

* Generates heat (200-300 °C)
* Produces water

Fischer-Tropsch:

» Generates heat (150-300 °C)
* Produce water

* Require syngas
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DAC-P2X: Current status and prospects
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Kopernikus P2X project:
© 10 L/day, today
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Norsk e-fuel:
© 10 million L/year, 2023 | "
© 100 million L/year, 2026
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Pilot plant, 10 L/day: https://www. klt edu/klt/engllsh/pl 2019_107_carbon- neutral fuels-from-air-and-green-power.php
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DAC-P2X: Current status and prospects
Air-to-fuels plant, Canada: i . i o] ‘ ; £
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a n Z a e‘ h Carbon Engineering's pI/Ot p/ant in British Columbia: https://www.ecowatch.com/renewable-energy-from-air-co2-2655915204. html
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Q&A
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