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With growingly ambitious targets set forth by the European Commission concerning the reduction of CO2 

emissions, there is an urgent need for the development and implementation of carbon capture and storage 

technologies, crucial methods in achieving such directives. 

Calcium looping (CaL) cycle is a CO2 capture regenerative cyclic process based on the reversible gas-solid 

reaction between CO2 and CaO(s) to form CaCO3(s), aiming to produce a concentrated stream of CO2. The 

wide availability of CaO precursors such as limestone or dolomite; and a relatively small efficiency penalty 

brought upon the industrial process (i.e. when compared to amine-based systems) confer great potential to 

this technology. Another advantage, in a more particular context, is that the implementation of CaL 

technology in a cement plant stems a very interesting synergy, where the spent sorbent from CO2 capture 

can be used as a feedstock for the production of clinker, further increasing its economic potential, especially 

considering the cement industry accounts for nearly 5% of the CO2 emissions in recent years.[1] 

Despite various models having been proposed in the literature, one which encloses the relationship between 

sorbent deactivation and its structural characteristics while cycling between both reactions, carbonation and 

calcination, does not exist. 

In this work different models are implemented in gPROMS ModelBuilder®, in order to study the sorbent's 

reactivity along the successive carbonation/calcination cycles. The Overlapping Grain Model (OGM)[2] is 

used, which allow for the simulation of the carbonation reaction, being able to accurately predict both of 

the characteristic carbonation regimes of kinetic and diffusional reaction. Currently, the equation for the 

CaO multicyclic conversion by Valverde[3], which relies on fitting to experimental results, is used to 

estimate conversion decay; but studies of a pore size distribution model along calcination[4] are being carried 

out in order to incorporate the particle's structural changes in the OGM.  Parameter estimation, a gPROMS® 

feature, is used with data from fixed bed reactor experiments to estimate the carbonation first order constant 

and particle size in the OGM, and will eventually be used to estimate critical variables from the third model. 

The project from which this work stems from envisions the development of a validated multi-scale model 

for a fluidized bed reactor, and as a single environment encompassing features as model development and 

parameter estimation, the gPROMS ModelBuilder® constitutes a very useful platform for this model to be 

built upon. 
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