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The main CO2 capture systems
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Intrinsic benefit of CCS applied to the 
cement industry

Avoided cost:

COST/unitofProductcapture -COST/unitofProductreference

t CO2 /UnitofProductreference - t CO2 /UnitofProductcapture

$/t CO2 avoided =

It is usually “cheaper” to avoid CO2 in processes with high specific 
emmisions (like cement manufacture) than in processes of low specific 

emmissions
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The equilibrium of CO2 on CaO
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Reactivity drops at increasing number of 
carbonation calcination cycles
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Reactivity is strong function of cycle number, 
temperature, CO2 partial pressure, particle size, 
impurities, sulphur content, texture of CaO etc.



Sorbent deactivation curves for high number 
of cycles

Residual
activity
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only a function of 
cycle number and 
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(at T<950ºC)
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We can work with high make up flows to ensure 
a large presence these type of particles
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Aplication to existing power plants
Postcombustion looping
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Cost structure of the full capture system

New or existing 
complete power plant

New  oxyfired CFBC 
complete power plant

(+ ASU +CO2 compressor)

~  0.06 €/kWhe
~  30 €/t CO2

~  0.04 €/kWhe

Coal A Coal B

CO2  A

CO2    (A+B)
Carbonator

Cost of electricity can be around 0.05 €/kWhe
Avoidance cost of CO2 even below 15 €/tCO2 ( extra CO2 captured as CaCO3 )
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Synergies with a cement plant
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The capture step generates additional power
Efficiencies penalties intrinsically  low
Cheap and widely available CO2 sorbent
Several options are suitable for retrofitting
It can be integrated with O2 combustion
It can/should be integrated with a cement 
production plant
It can be applied to any fuel

Summary of 
Potential 
Benefits

Potential for low 
capture costs AND very 
low efficiency penalties



30 kW interconnected fluidized bed 
carbonate looping system.

(operating from 2007 at INCAR-CSIC)
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Calcination of CaCO3 with high T CaO
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Carbonate looping cycles are a one of the most 
promising concepts to capture CO2 from a power plant
They can operate using cheap, natural limestones, but a 
large make up flow (and purge of CaO) is required 
Early oportunities for application of carbonate looping at 
large scale will require oxycombustion calcination and 
synergy  with a cement plant. 
There is potential for even lower cost and high efficiency 
CaO looping concepts (no Oxycombustion required). In 
particular for CaCO3 precalcination.

Conclusions

There is an increasing interest worldwide 
for carbonate looping R&D
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