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-Most of concrete CO2 emissions originate from 
cement, resp. clinker production

-About 500 kg CO2/tclinker originates from 
limestone (=process emissions)

- Process emission cannot be avoided at scale for 
reasonable costs
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C A L C I U M  A N D  C O 2  C I R C L E

CaCO3

Limestone
Stable on Earth’s surface
Abundant Ca source

Clinker & Cement
CaO bound in silicate and aluminates

CaO CaO
Concrete
CaO bound in hydrates
Ca(OH)2, CaOx-SiO2-H2O, …

CO2

Demolished concrete
CaO carbonate to~23 %
Remaining CaO in hydrates

CaO

500 kg CO2 / tclinker

Concrete at end of its service life is a large source of decarbonated CaO
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500 kg CO2 / tclinker 100 kg CO2 / tclinker 15 kg CO2 / tclinker

CaO in concrete spontaneously binds CO2 when in contact with air



Cement recycling as a CCU technology  | Jan Skocek  |  13.07.20215

Show guides via menu bar: View / Show / tick Guides
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About 80 % of CaO remains available for CO2 reduction

Recycled sand
and aggregates Selective separation

Recycled concrete 
paste (RCP)

Rich in CaO-bearing hydrates
~77 % CaO is CO2-free
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Recycled concrete paste can be used in clinker and cement production
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Recycled concrete 
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for clinker productionLimestone replacement
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CaO carbonate to~23 %
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Rich in CaO-bearing hydrates
~77 % CaO is CO2-free
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ü Promoting circular economy

ü Independent of other 
industries

ü Cost-competitive to other                                 
CCUS

ý Technology not yet available

ý New materials vs. standards
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