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What is direct air capture of CO,? A#y
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420 ppm DAC: Direct Air Capture
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Carbon Capture & Storage (CCS): Carbon Capture & Utilization (CCU):
Reverse emissions 35‘513 Main solution for hard-to-abate
sectors




How does direct air capture work? ‘#7
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Liquid Direct Air Capture (L-DAC)
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Carbon Engineering (2025, 500 kt CO./y, US)

Sources: climeworks.com; iea.org



How can we use solar energy in L-DAC?
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How can we use solar energy in L-DAC?
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Is there a suitable location for solar L-DAC?

1) Access to desalinated water — =100 km from the ocean DLR
2) Economically feasible solar field — Between +£45° latitude

3) Available land — =500 km? of unprotected, flat and of low environmental and economic interest

Chile: A 7 Portugal:
Most economic , S o N Most economic
location assuming f - SN 4 »- & location considering
global WACC of g o < 7 % local WACC (4.2%)

*WACC: weighted average cost of capital Source: Prats-Salvado et al. 2024




LCA results: global warming

m Indirect emissions (non-captured) CO: from gas combustion: 53 kg DLR
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LCA results: burden shifting

— Conventional (US Gas) — Conventional (EU Gas) - Solar Realistic (Portugal) Solar Potential (Chile)

Agricultural land occupation
Water depletion 10000% Climate change

Urban land occupation Fossil depletion

1000%

Terrestrial ecotoxicity Freshwater ecotoxicity

Terrestrial acidification Freshwater eutrophication

Photochemical oxidant formation Human toxicity

Particulate matter formation lonising radiation

Ozone depletion Marine ecotoxicity

Natural land transformation Marine eutrophication
Metal depletion
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Source: Prats-Salvado et al. 2024



Impact of associated emissions A#y
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—— Solar Realistic (Portugal)

Solar Potential (Chile with Portuguese WACC)
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Source: Prats-Salvado et al. 2024



Take home messages A#y
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DAC: Enabling the energy transition

@ Solar energy & DAC: Synergies in specific locations

Solar thermal energy: Feasible solution for decarbonization
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