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Introduction 
This report details the research activities developed by Ismail Mohamed within the framework 

of the tasks listed in the research fellowship ‘Bolsa De Investigação para Mestre 

(BL30/2019_IST-ID)’. This development of these research activities is being carried out under 

the supervision of Prof. Carla Pinheiro and Dr. Paula Teixeira. 

The work conducted is in the scope of the project ‘CaReCI- Carbon emissions Reduction in the 

Cement Industry’ with the reference PTDC/AAG-MAA/6195/2014, financed through the funds 

provided by the foundation of science and technology FCT/MCTES (PIDDAC). 

Research and Investigation Activities 

The main task of this work is to carry out the investigation and optimization of the operation 

conditions of a fluidized bed reactor. Following is a brief summary of the work which have been 

carried out between 15 of April and up to the present date: 

- Preparation of materials used for CO2 capture process. Which involved milling of the large-

size material aggregates, where two different methods were used to obtain a variety of 

particles shape. And then followed by a sieving process into a range of different 

granulometries. 

- Determination of the minimum fluidization velocity for adsorbents intended for investigation 

of possible candidates for carbon dioxide capture utilizing Calcium Looping process. The 

minimum fluidization profile has been studied using a range of granulometries, namely, 

200-250 μm, 250-355μm, and 355-500μm. The results from minimum fluidization velocity 

determination were used to define the gas flowrate which will be used for fluidization tests. 

This flowrate is optimized in a way that will fluidize all the particles granulometry ranges 

which are used for experiments. 

- Optimization of the fluidization process through studying the effect of different parts of the 

fluidized bed reactor system on the change in the pressure drop. This process conditions’ 

optimization included: 

o The study of the effect of the pump of the CO2 detector, and vent tube vacuum 

pressure on the pressure drop and consequently on the determination of the 

minimum fluidization velocity. 

o The porous plate of the reactor bed, where blank experiments (running a test 

without a sample to evaluate the behavior of the equipment) were developed so 

that it the effect of the reactor bed would be eliminated from the calculation of the 

minimum fluidization velocity.  

o Evaluation of the mechanism for entrained particles using a cyclone and glass wool 

filters to prevent the access/accumulation of adsorbents’ particles to/inside the 

pressure drop sensor and CO2 detector. In which the plugging of the filter with time 

elapsed presented a problem with pressure build-up and eventually a water bath 

is used to clean particles carried with the gas. 



 

 

   
 

- Start running the Calcium Looping’s calcination-carbonation cycles experiments to 

evaluate the performance of various adsorbents (e.g. WMP and natural limestone) with 

different granulometries (200-250 μm, 250-355μm, and 355-500μm) in terms of CO2 

capture, using previously determined fluidization flowrate. 

- Start running a characterization tests on adsorbents using, first, N2 adsorption technique to 

evaluate the BET surface area, pore volume, and pore size distribution. And second, XRD 

technique to evaluate the mineralogical composition of the adsorbents from which the 

unreacted CaO is defined.  

- Constructing a guideline for using the fluidized bed reactor covering the procedures 

required to the prepare the fluidized bed equipment for a test, and the software steps to the 

run a test using the fluidized bed reactor. 
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