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Abstract (Abstracts should be no longer than ¾ of a page or 750 words) 

Among emerging alternatives for post-combustion CO2 capture using solid sorbent materials, Calcium (Ca) 
looping cycle is one of the most promising processes [1]. Such regenerative process is based on the capacity 
of calcium oxide (CaO) based sorbents for reacting with gaseous CO2 at high temperatures (600-750°C) 
forming solid calcium carbonate (CaCO3). The Ca-based cyclic CO2 capture relies on the reversible reaction 
between CaO and CO2 to form CaCO3. Since this carbonation reaction is highly exothermic, heat must be 
provided to decompose CaCO3 back into the CaO sorbent generating a concentrated CO2 stream ready for 
sequestration or utilization [2-4]. One major advantage of Ca-looping cycle over many competing 
technologies is that the exhausted/purged CaO can be used as raw material in cement production, 
presenting an opportunity to partially decarbonize both power generation and the cement process [2, 4]. 
However, some important challenges still remain such as the loss of sorbent activity with increasing 
number of reaction cycles [4, 5]. CaO based sorbents can be used as synthetic or natural and there is 
substantial R&D being done worldwide to answer questions about whether the performance of natural 
limestone sorbents can be improved, or whether it would be better to use synthetic ones. The main 
problem of natural CaO sorbents is the progressive deactivation usually due to sintering during the 
carbonation/calcination cycles [4]. To solve this problem, the synthetic CaO sorbents  become a potential 
target for research [5]. The advantages of synthetic CaO sorbents are related to the higher mechanical and 
structural stability and sorption capacity in long-term cyclic operation and to the higher specific surface 
area. The sol-gel method is a recent method for synthesizing this type of sorbents with high stability and 
activity for CO2 capture [5]. In a recent work Santos et al. (2012) concluded that synthetic sol-gel CaO 
sorbents are more reactive and sintering resistant than natural CaO sorbents [5]. The present work focuses 
on the synthesis and comparative study of the CO2 carrying capacity and stability of two different types of 
sol-gel CaO sorbents with and without activated carbon used as structuring pores generating agent during 
CaO sorbent preparation. The main idea for using activated carbon is to modify the sorbents pore structure 
by promoting porosity formation through carbon burning during the synthesis final calcination step. Several 
synthetic CaO sorbent samples were prepared by sol-gel method using calcium precursors and granular 
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activated carbon (Norit GAC 1240 plus) as structuring pores generating agent. The influence of several 
conditions used in the sorbents synthesis was studied such as the amount of activated carbon, and the 
heating rate and the temperature of the synthesis final calcination step. These sorbents were tested in Ca 
looping cycle CO2 capture tests for 10 cycles of carbonation-calcination reactions in a laboratory scale 
fixed-bed quartz reactor with 4.5 cm diameter and 4.5 cm high, and their performance in terms of initial 
carbonation capacity and of reactivity decay and stability is compared to the performance of a commercial 
CaCO3 sorbent and to synthetic CaO sorbents prepared by the sol-gel method without using activated 
carbon. In the unit, the gas stream is fed to the reactor and, when in presence of CO2, the carbonation 
reaction takes place. The inlet stream is 100 % N2 when performing the calcination step at 800 ºC and a 
mixture of 15 % in CO2 and 85 % N2 for the carbonation step at 700 ºC. The CO2 analyser, a Guardian Plus®, 
measures concentrations in the range of 0 - 30 % with ± 0.75 % accuracy. Through the monitoring of the 
CO2 concentration in the experimental set-up off-gases, the carrying capacity of the sorbent and the extent 
of the conversion of the oxide form to the carbonate form were determined. The conversion is determined 
based on the theoretical carrying capacity allowed by stoichiometry: 0.786 gCO2/gCaO. Fresh and used 
samples of calcium sorbents were characterized by several characterization procedures: (i) nitrogen 
adsorption; (ii) x-ray diffraction and (iii) scanning electron microscopy (SEM). The results obtained show 
that the granular activated carbon is an excellent structuring pores generating agent to be used in the 
synthesis of sol-gel CaO sorbents, leading to sorbents with a higher activity and a higher stability than the 
sol-gel CaO sorbents prepared without activated carbon, if adequate synthesis conditions are used. The 
amount of activated carbon used, and the heating rate and temperature of the synthesis final calcination 
step, are important factors for increasing the carrying capacity and decreasing the sorbent reactivity decay. 
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