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Currently implemented 
policy is insufficient to 
meet Paris climate 
goals
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IPCC AR6
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Carbon Dioxide Removal (CDR) is increasingly being 
looked to to close this gap

3The state of carbon dioxide removal, 2024

CO2 emissions

Novel CDRConventional CDR
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HOW EFFECTIVE IS 
ENHANCED 

WEATHERING AS A 
CDR STRATEGY?
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Montserrat et al., 2017
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What is enhanced weathering?

ALK
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Physical environment

Biogeochemical reaction network simulator (BRNS)

Aguilera et al., 2005
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Physical environment Primary reactions

Biogeochemical reaction network simulator (BRNS)

Aguilera et al., 2005
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Physical environment Primary reactions Secondary processes

Biogeochemical reaction network simulator (BRNS)

Aguilera et al., 2005
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Physical environment Primary reactions Secondary processes Transport processes

Biogeochemical reaction network simulator (BRNS)

Aguilera et al., 2005
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Level 1: No dissolution Level 3: Enhanced dissolutionLevel 2: Natural dissolution
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How much alkalinity is produced by adding olivine?
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Level 1: No dissolution Level 3: Enhanced dissolutionLevel 2: Natural dissolution

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

Alkalinity fluxes (µmol cm2 yr-1)
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Level 1: No dissolution Level 3: Enhanced dissolutionLevel 2: Natural dissolution

Alkalinity 

108

Alkalinity fluxes (µmol cm2 yr-1)
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Alkalinity Alkalinity
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Alkalinity fluxes (µmol cm2 yr-1)
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Level 1: No dissolution Level 3: Enhanced dissolutionLevel 2: Natural dissolution

Alkalinity Alkalinity Alkalinity

108
106 94

Alkalinity fluxes (µmol cm2 yr-1)

BELGIAN SCIENCE FOR CLIMATE ACTION (18 FEB 2026)    KEZIAH.PEPPIETTE@ULB.BE



-40

-20

0

20

40

60

80

100

120

A
lk

al
in

ity
 f

lu
x 

(µ
m

ol
 c

m
2  

yr
-1

)
No dissolution
Natural dissolution
Enhanced dissolution

16

Net ALK
OM 

degradation
Carbonate
dissolution

Carbonate
precipitation

Olivine
dissolution

Secondary 
mineral 

precipitation
BELGIAN SCIENCE FOR CLIMATE ACTION (18 FEB 2026)    KEZIAH.PEPPIETTE@ULB.BE

What processes contribute to alkalinity production? 



-40

-20

0

20

40

60

80

100

120

A
lk

al
in

ity
 f

lu
x 

(µ
m

ol
 c

m
2  

yr
-1

)
No dissolution
Natural dissolution
Enhanced dissolution

17

Net ALK
OM 

degradation
Carbonate
dissolution

Carbonate
precipitation

Olivine
dissolution

Secondary 
mineral 

precipitation
BELGIAN SCIENCE FOR CLIMATE ACTION (18 FEB 2026)    KEZIAH.PEPPIETTE@ULB.BE

What processes contribute to alkalinity production? 
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What processes contribute to alkalinity production? 
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Adding artificial alkalinity decreases natural alkalinity 
production

Montserrat et al., 2017
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Geerts et al., 2025
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