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CO2 utilization by mineralization: Thermodynamics 
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Environmental assessment of mineralization
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CCU by mineralization Status Quo
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Avoided burden for CCU by mineralization
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Life cycle stages of CCU by mineralization
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Ostovari, H.; Sternberg, A.; Bardow, A. Rock ‘n’ use of CO2: carbon footprint of carbon capture and 

utilization by mineralization. Sustainable Energy & Fuels. DOI: 10.1039/d0se00190b.
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Life cycle stages of CCU by mineralization : serpentine CSTR
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State-of-the-art scenario

accomplished mineralization in laboratoryBackground data:

e.g. energy mix today
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Carbon footprint for mineralization: serpentine CSTR
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Mineralization can reduce carbon footprint

More CO2 avoided 

than by best-case CCS 

due to substitution 
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Carbon footprint for state-of-the-art scenario
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Substitution credit leads to high benefit
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Combined CO2 mineralization and cement production

Ostovari et al., submitted
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Carbon footprint of the blended cement

 90% capture rate from locally available CO2

 80% ordinary Portland cement and 20% SiO2+MgCO3

Ordinary Portland 

cement

clinker 

reduction
CO2

storage

Mineralization Total

C
a

rb
o

n
 f
o

o
tp

ri
n

t

[k
g

 C
O

2
-e

q
 /
 t
o

n
 c

e
m

e
n

t]

CO2 supply

Carbonation

Pre-treatment
Rest

Life-cycle assessment of carbon capture and utilization 1415-Dec-20

> 40 % reduction in carbon footprint

Higher reductions require:
 Low-carbon energy

 Higher blended fraction

 More efficient mineralization
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Environmental impacts

 Combined CO2 mineralization & cement today: 

 Reduced carbon footprint

 By combining CCS and clinker-reduction

 Increased fossil depletion

 Due to energy consumption  

 Increased metal depletion

 Due to virgin mineral consumption
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• Investigate environmental trade-offs

• Renewable energy
• Reduce further the carbon footprint 

• Reduce environmental trade-offs

70% reduction
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Conclusion

• CCU by mineralization can reduce carbon footprint today

• Carbon footprint reduction of Mineralization 

can be higher than the best-case CCS

 Key: utilization of products !

 Consider environmental trade-offs

 Higher reduction is possible, with :

 Renewable energy

 Higher blended fraction

 More efficient mineralization
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