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Currently implemented
policy is insufficient to
meet Paris climate
goals
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Carbon Dioxide Removal (CDR) is increasingly being

looked to to close this gap

Mercator Research
Institute on Global
Commons and Climate
Change (MCCQC)
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HOW EFFECTIVE IS
ENHANCED
WEATHERING AS A
CDR STRATEGY?

KEZIAH PEPPIETTE, FELIPE SALES
DE FREITAS, EMERIC BABUT DU
MARES, SANDRA ARNDT




What is enhanced weathering?




Biogeochemical reaction network simulator (BRNS)

Physical environment
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Biogeochemical reaction network simulator (BRNS)

Physical environment Primary reactions
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Biogeochemical reaction network simulator (BRNS)

Physical environment Primary reactions Secondary processes
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Biogeochemical reaction network simulator (BRNS)

Physical environment Primary reactions Secondary processes  Transport processes
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How much alkalinity is produced by adding olivine?

Level 1: No dissolution Level 2: Natural dissolution Level 3: Enhanced dissolution
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How much alkalinity is produced by adding olivine?

Level 1: No dissolution Level 2: Natural dissolution Level 3: Enhanced dissolution
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Alkalinity fluxes (Mmol em? yr-1)

Level 1: No dissolution Level 2: Natural dissolution Level 3: Enhanced dissolution
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Alkalinity fluxes (Mmol em? yr-1)

Level 1: No dissolution Level 2: Natural dissolution Level 3: Enhanced dissolution
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Alkalinity fluxes (Mmol em? yr-1)

Level 1: No dissolution Level 2: Natural dissolution Level 3: Enhanced dissolution
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Alkalinity fluxes (Mmol em? yr-1)

Level 1: No dissolution Level 2: Natural dissolution Level 3: Enhanced dissolution
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What processes contribute to alkalinity production?

Alkalinity flux (Umol cm? yr ')
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Research article | Highlight paper | @® | 16 Jan 2024

The additionality problem of ocean alkalinity
enhancement

Lennart Thomas Bach &4

Kinetics of Olivine Weathering in
Seawater: An Experimental Study

Michael Fuhr'™, Sonja Geilert', Mark Schmidt’', Volker Liebetrau’, Christoph Vogt?,
Brendan Ledwig® and Klaus Wallmann'
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Adding artificial alkalinity decreases natural alkalinity
production
co,

+HO — H*+HCO,
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1. Spreading into
coastal zone m

::. .* 6. Carbonate system reactions

CO,+ OH  — HCO, + OH'—CO *+H.0

2. Deposition
onto sediment 5. Alkalinity efflux
drives ocean OH
alkalinization
4. Secondary mineral
precipitation

Mg,SiO, + 4H,0 —2Mg?* + H,Si0, + 40H ®
CaCO,  Fe(OH),

3. Dissolution of mineral particle

Geerts et al., 2025



Alk flux (umol cm™ yr-1)
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Enhanced dissolution ALK flux (JUmol cm? yr)
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