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CO, utilization by mineralization: Thermodynamics ©
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Environmental assessment of mineralization
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/ Is mineralization environmentally beneficial ? \
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CCU by mineralization
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Avoided burden for CCU by mineralization
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Life cycle stages of CCU by mineralization
Feedstock Product

Feedstock
sufr

Functional unit - 1 ton stored CO,

System boundaries for CCU by mineralization -

Off-gas with CO,

Ostovari, H.; Sternberg, A.; Bardow, A. Rock ‘n’ use of CO2: carbon footprint of carbon capture and Life-cycle assessment of carbon capture and utilization | 15-Dec-20 | 7
utilization by mineralization. Sustainable Energy & Fuels. DOI: 10.1039/d0se00190b.



Life cycle stages of CCU by mineralization : serpentine CSTR

: NaHCO ement
Eeﬁ*ﬁt&lmﬁélron“ore HZO NaCl 3 S lgg Hﬁ&n

Post-processing

Feedstock supply

Grinding

Pretreatment

cement
additive

CO, supply
Ofi-gas :
' (CSTR)
s,
without CO,, Carbonation

R ] R e R System boundaries for CCU by mineralization - -
Off-gas with| CO,

Life-cycle assessment of carbon capture and utilization | 15-Dec-20 | 8



State-of-the-art scenario

Background data: accomplished mineralization in laboratory
e.g. energy mix today
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Carbon footprint for mineralization: serpentine CSTR
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Mineralization can reduce carbon footprint
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Carbon footprint for state-of-the-art scenario
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All pathways reduce carbon footprint

5 pathways better than best-case CCS only

Substitution credit leads to high benefit

Carbon footprint
[ton CO,-eq/ton CO, stored]
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Combined CO, mineralization and cement production
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Carbon footprint of the blended cement

= 90% capture rate from locally available CO,
« 80% ordinary Portland cement and 20% SiO,+MgCO,
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Environmental impacts

£ 800
. . . . . ] §- o € \
Combined CO, mlnerall_zatlon & cement today: g%, o 20% reduction
= Reduced carbon footprint =3 8 a0 \
. . e . = —~ =

[ ByC

* |nvestigate environmental trade-offs

st - Renewable energy—>
* Reduce further the carbon footprint
* Reduce environmental trade-offs

* |ncreas¥ ——
o . . 825
= Due to virgin mineral consumption g — = l

OPC* CO2MIN CO2Z2MIN,ying
* ordinary Portland cement

*»* CO2MIN pathway using wind energy Life-cycle assessment of carbon capture and utilization | 15-Dec-20 | 15



Conclusion

< CCU by mineralization can reduce carbon footprint today e
« Carbon footprint reduction of Mineralization S B B e
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Thank you for your attention !
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