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Carbon capture and storage/use technologies are considered as viable key methods to reduce CO2 
emissions. The Ca-looping for CO2 post-combustion capture is a very promising process based on the 
reversible chemical reaction of CaO and CO2 to form CaCO3. As important advantages the CaO-based 
sorbents can be easily regenerated, the CO2 capture efficiency is especially high during the first 
carbonation-calcination cycles and the exhausted CaO can be used as raw material in cement 
production. The main limitation of this technology is the loss of CO2 capture capacity by the sorbent 
throughout the several cycles, especially if natural limestone is used. 
The present work focuses on the comparative study, of natural [1] and synthetic [2] CO2 sorbents 
carrying capacity and stability, along the calcination-carbonation cycles. Limestone, dolomite and 
waste marble powder (WMP), a waste without commercial value, were selected as natural sorbents. 
The synthetic CaO-based sorbents were synthetized by the sol-gel method with and without activated 
carbon used as structuring pores generating agent during CaO sorbent preparation. All the sorbents 
were tested in Ca-looping cycle CO2 capture tests for 10 and 20 cycles of carbonation-calcination 
reactions in a laboratory scale fixed-bed quartz reactor unit, using a gas mixture with a CO2 
concentration similar to industrial flue gas emissions [2]. 
The initial CO2 capture capacity is similar for all the natural and synthetic sorbents, i.e., between 0.72-
0.76 g of CO2/g calcined sorbent, except in case of dolomite (0.61 g of CO2/g calcined sorbent). The 
theoretical carrying capacity allowed by stoichiometry is 0.786 g CO2/g CaO, which explains the 
values found for all the sorbents, except for dolomite due the MgO presence in the calcined sorbent. 
After 20 cycles limestone and WMP deactivation was 71% and 57%, respectively, whereas for 
dolomite and the two sorbents prepared by the sol-gel method was about 28%. 
Usually, the CaO-based sorbents deactivation is considered to be caused by the sorbent loss of 
microporosity and growth of particles grain size along the cycles. The N2 sorption technique was used 
to evaluate the BET surface area and pore size distribution and the X-Ray diffraction technique was 
used to evaluate the CaO particles size through the Scherrer formula. Morphologic aspects were 
examined by scanning electron microscopy. Besides the attractive results obtained for the synthetic 
sorbents, the possible integration of Ca-looping in industry implies a compromise between the sorbent 
performance with economic and environmental issues. 
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