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Figure 3-2. Conceptual cost curves for total climate mitigation with DAC as a backstop technology option.

H #: Direct Air Capture of Carbon Dioxide, ICEF Roadmap 2018 13
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Ml D ME—DIGHE KR KOH/Ca(OH),
OX bk 0 $94-$232/t-CO, (/O R 7 O —IC & % EEER. Zffi/ <y F > ER)
SRAT L - WBINE R EICOWTOEMAE AR L TW3

Calciner (3)
CaCly,

CaCOag

Ca 0[53 + CO; (g}

178.3 kJ/mol CO,

Pellet Reactor (2)
2KOH o, + CaCOy

Air Contactor (1)
COyy + 2KOH,

H,0p + K;CO4p,,
-95.8 K1/maol

K2CO3aq; + Ca(OH)y
-5.8 kJ/maol

Slaker (4)
CEO[::, + HzOm
"4

Ca(0H)y
-63.9 KJ/mal

D.W. Keith, G. Holmes, D.S. Angelo, K. Heidel, A Process for Capturing CO2 from the Atmosphere, Joule 2 (2018) 1573-1594

G. Holmes, D.W. Keith, An air-liquid contactor for large-scale capture of CO, from air, Phil. Trans. R. Soc. A, 370 (2012) 4380-4403
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Technology Background: Concepts

1. Moving Large Air Volumes Efficiently 2. Capturing CO; Selectively at 400 ppm 3. Energy Efficient Regeneration of Captured
] g et Ovrens ] N l . > 1 ~
NN u- ‘
NH; ©

Physically impregnated PE!

Honeycomb monoliths significantly Amine-based polymers, incorporated in Temperature-Vacuum Swing
outperform all other designs, proprietarycoatings, yield selectivity, Adsorption(TVSA) with steam as
enabling lowpressure drop and capture efficiency, and compatibility directphase-change heattransfer
minimum energy cost with honeycomb monolith approach fluid

4. Capital Utilization Efficiency 5. Design for Continuous Improvement

= O;“r¢- et
Process andmechanical movementdesign Base capital design capable of receivingimproved
enable lowpressure drop multi-bed adsorption generatizns ofm'gmlmp:!sorbents to rggulgﬂy
configuration upgrade capture capacity

DAC2K: A )—a—5 KA

https://netl.doe.gov/sites/default/files/netl-file/l21CMOG_CDRR_Novak.pdf 17
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v Power control k}' \
center e
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Dl __Ox N
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! ethanol synthesis b
§
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Silyzer Cooling system . Methanol-to-Gasoline plant

eN.9

https://www.siemens-energy.com/global/en/news/magazine/2021/haru-oni.html

"~ https://www.hifglobal.com/haru-oni
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