
Modelling and simulation of the Calcium Looping cycle sorbent performance for CO2 capture 

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 
utilization or storage technologies, crucial for achieving such directives. 

Calcium looping 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 and a relatively small efficiency penalty 
brought upon the industrial process (i.e comparing to amine-based systems) confer great potential to 
this technology. 

Despite various models that have been proposed in the literature, one which encloses both the cyclic 
component of the system and consequent sorbent deactivation does not exist. 

In this work different models are implemented in gPROMS Model Builder, in order to study the sorbent’s 
reactivity along the successive carbonation/calcination cycles. The carbonation model with structural 
parameters by Grassa and Murillo (2009) and the pore size distribution model along calcination by Li and 
Liang (2016) are used. These models consider the kinetic and diffusional reaction regimes during 
carbonation and the change in pore structure inherent to the calcination, thus including partial 
differential equations. Parameter estimation, with data obtained on fixed bed reactor experiments, is 
performed to estimate the rate constants for the surface reaction ks and for decomposition kc, the 
apparent product layer diffusion Dp, and variables pertaining to the rate equation of vacancy aggregates, 
an integral part of the second model. 

The project envisions the creation of a validated multi-scale model for a fluidized bed reactor as the final 
goal, and as a single environment encompassing features as model development and parameter 
estimation, the gPROMS Model Builder constitutes a very useful platform for this model to be built 
upon. 


