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Abstract 

The Ca-looping process is a 

promising technology for post-

combustion CO2 capture and the 

present main challenge is keeping a 

high stability and reactivity of CaO-

based sorbents along the carbonation-calcination cycles1. To improve and stabilize 

the CaO carbonation conversion, a natural and a commercial CaCO3 were dry-mixed 

with two solid waste resources, a coal fly ash (CFA) and an industrial spent fluidized 

catalytic cracking catalyst (SFCC) that could act as CaO particles spacers, hindering 

the agglomeration2. With the aim of using exhausted CaO sorbents as raw materials 

in the clinker production, the use of CFA and SFCC, with a high Al and Si content, 

are interesting options for optimizing economic and environmental aspects. The CO2 

carrying capacity of sorbents mixed with three different waste fractions was first 

screened by thermogravimetric analysis using a gas feed mixture of 25 % of CO2 

balanced with air to simulate the cement flue gases and the sorbents with the highest 

CO2 carrying capacity were also tested in a laboratorial fixed bed reactor (FBR) unit. 

The effect of the steam addition and the use of a high concentration of CO2 in the gas 

atmosphere during calcination of a natural CaCO3 were also evaluated.  

The blends with 10 % of SFCC and 10% of CFA were tested on the FBR and the 

results obtained show that for natural CaCO3 sorbent there is no significant effect of 

the wastes addition on the initial CaO carbonation conversion but in the case of the 

commercial CaCO3 there is a positive effect. Both wastes lead to an improvement of 

the stability of both CaO sources along the 20 cycles, which is more relevant in the 

case of the commercial CaCO3. 

The steam addition reduced the initial CaO carbonation conversion of natural CaCO3 

sorbent, but increased the sorbent stability along the cycles. N2 sorption and SEM 

analysis were performed to study the textural and morphological characteristics of 

the fresh and used sorbents. The results show that the use of waste resources for 

Ca-looping CO2 capture is a promising approach to improve the CaO-based sorbents 

reactivity and stability, leading to economic and environmental advantages. 
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