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12 Scanning electron microscope
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Studying the modification effect of calcium oxide sorbent by citric
acid on its CO; uptake and fluidization behavior
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ABSTRACT

ARTICLE INFO

In this study, in order to improve the adsorption capacity of
CaO in the calcium looping process, the natural ores supplied
from Bukan mines was modified by citric acid monohydrate
using sol-gel method to prepare a porous CaO adsorbent.
Primary and modified adsorbents were investigated by
conventional analysis methods including XRD, FTIR and
SEM. The capture rate of CO, was measured using TGA
analysis under pure CO> atmosphere and finally the fluidity
behavior of the appropriate sample was investigated in terms
of COz adsorption capacity. Capture tests performed on CaO
adsorbents showed that the difference in the CO. capture
capacity of the primary and modified adsorbents was the
highest at the carbonation temperature of 500 °C and reached
about 14.625%. This result was in consistent with the SEM
pictures obtained from adsorbents, so that a more porous
structure was observed in the case of modified adsorbent
rather than of the initial one. To study the fluidization
behavior and improve its performance, the modified
adsorbent was selected and mixed with 5, 7.5 and 10 weight
percent of hydrophobic silica nanoparticles. With increasing
weight percentage of silica, the cannels created at low gas
velocities gradually disappeared and expanded up to 2.02
times the initial height at gas velocity of 4.5 cm/s. Finally,
using of citric acid monohydrate as a modifier of the structure
of CaO adsorbent and silica nanoparticles as a factor of
improving the fluidity of this adsorbent was suggested.
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