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Among the technologies developed for CO2 capture, the Ca-looping (CaL) based on the reversible chemical 

reaction between the CaO and CO2 to form CaCO3, appears to be one of the most promising. Comparatively 

with other technologies, the sorbent can be easily regenerated and additionally the initial CO2 capture 

efficiency is especially high during the initial carbonation - calcination cycles.
1
 During the calcination step 

CO2 is selectively separated from CaCO3, and if this step is carried out under a high CO2 partial pressure, a 

pure stream of CO2 can be generated suitable for storage or for conversion processes. The main advantage of 

CaL is that different types of available inexpensive sorbents can be used, which means that a compromise 

should be made between improving the sorbent performance and the cost.
2
 Furthermore, the CaL concept has 

unique potential advantages, i.e., it can be integrated in a variety of plants, and the exhausted sorbent (CaO) 

can be used as raw material in the cement industry.  

The utilization of waste marble powder (WMP) and natural 

dolomite resources as sorbents in the CaL have potential to be a 

good and attractive option. Our previous studies
3
 show that the 

CO2 carrying capacity and stability performance of WMP, a 

waste without commercial value, are better than for limestone
 

sorbents. In addition, the use of WMP as sorbent materials 

allows minimizing the adverse environmental impacts 

associated with the high volume of WMP generated by the 

marble producers traditionally disposed in landfills. 

Currently, the CO2 capture challenge through the CaL is related 

with the decay of the sorbent reactivity with increasing number 

of capture cycles. One of the most feasible approaches to delay 

the sorbent loss of reactivity is to incorporate CaO particles 

into inert materials that act as structural supports or matrices, 

with improved durability. As the CaO particles will be more scattered, the inert support will act as a physical 

barrier to prevent sintering and aggregation of the CaO nanoparticles. The present work focuses on the 

improvement of the sintering resistance of WMP and natural dolomite CaO-based sorbents suitable for CO2 

capture, using waste resources as inert stable support materials (e.g. spent FCC catalysts, coal fly ash, etc.). 

The sorbents reactivity and stability along calcination-carbonation cycles will be evaluated in a fluidized bed 

reactor using a gas mixture with 25 % of CO2 balanced in air to mimic the real flue gases CO2 concentration in 

the cement industry. The steam addition effect on the sorbent performance along the cycles will be also 

evaluated.  
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