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Background and Objective: One of the major challenges in the calcium looping process
is the loss of CO, capture capacity of calcium-based sorbents during consecutive cycles
due to increased sintering mechanism. This article aims to improve the performance of
carbonation conversion in different cycles by employing hydration and acidification
methods.

Materials and Methods: Following the preparation of both CaO-based and modified
sorbents, scanning electron microscopy, X-ray diffraction, and Brunauer-Emmett-Teller
analyses were employed to verify the proper preparation of the sorbents and examine their
structures. Subsequently, the adsorption performance of different samples was assessed
using a thermogravimetric analyzer device .

Results: The results of the carbonation reaction showed that the effective conversion rates
for the raw and modified sorbents, employing acidification and hydration methods, at the
end of the first cycle were 75%, 86%, and 73%, respectively. By the twentieth cycle, these
rates decreased to 24%, 38%, and 26%, respectively. This decline indicates an improvement
in the sorbent's capture capacity, attributed to the formation of calcium acetate, resulting
in a more stable and porous structure. The findings from utilizing raw limestone sorbents
and their modified versions through acidification and hydration techniques demonstrated
a decrease in sorbent capture capacity by 69, 58, and 67% across twenty cycles. This
highlights the enhanced sorbent stability achieved with the acidification method.
Conclusion: Based on obtained results, acidification method can be considered as one of

the most efficient approaches for improving the performance of calcium oxide sorbents.
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