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What is direct air capture of CO,?
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DAC: Direct Air Capture
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Why do we need direct air capture?
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How does direct air capture work?

Solid Direct Air Capture (S-DAC)

Ambient Air

Concentrated CO, (+H,0)

)
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I[E Liquid Direct Air Capture (L-DAC)
$$ CaCO3z — CaO + CO,
~
2KOH + €O, — K,CO4 + H,0 T~ 900 °C

Calciner

Air Pellet

Contactor Reactor

Slaker

v
K2C03 + Ca(OH)?_ — 2KOH + CaCO3

Ca0 + H,0 — Ca(OH),

Source: Deutz and Bardow 2021



How does direct air capture work? 4#7
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Solid Direct Air Capture (S-DAC) Liquid Direct Air Capture (L-DAC)

Climeworks (2021, 4 kt CO,ly, Iceland)

Sources: climeworks.com; iea.org



Other DAC approaches #7
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The Good: DAC is the golden standard carbon source 4#7
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Biogenic sources Point source capture (PSC)



The Good: DAC is the golden standard carbon source 4#7
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The Bad:

DAC is expensive
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The Bad: DAC is expensive

CO; capture cost at varying CO. concentrations, 2020
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The Ugly: DAC is energy-intensive 4#7
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Synergies: solar fuels & DAC
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Synergies: solar fuels & DAC
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Synergies: solar energy & L-DAC
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Synergies: solar energy & L-DAC
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Synergies: solar energy & L-DAC

Levelized Cost of Removed CO, (USD3g22/t CO5)
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Take home messages

DAC as carbon source: carbon-neutral, less invasive, more scalable

=) Cost of DAC: one order of magnitude higher than alternatives

@ DAC is energy intensive and requires relatively low carbon energy
@ DAC can (and should) be integrated into carbon utilization technologies
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