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Effect of Potassium and Sodium Salts on Cyclic Carbonation of Calcium-based
CO2 Sorbent

LI Ying-jie ZHAO Chang-sui DUAN Lun-bo LI Qing-zhao LIANG Cai

Abstract:

It is unfavorable to CO2 capture that the carbonation conversion of calcium-based CO2 sorbent decays
sharply as the number of cycles increases during the calcination/carbonation process. The effects of KClI,
K2CO03, NaCl and Na2CO3 as the additive on cyclic carbonation characteristics of CaCO3 were
investigated in the atmospheric calcination/carbonation reactor system. The result shows that CaCO3
doped with potassium or sodium salts exhibits a substantial decrease in carbonation conversion at initial
couple of cycles; however, it displays a slow decay in conversion with number of cycles. The carbonation
conversion of CaCO3 doped with the additive is higher than that of original CaCO3 after several cycles.
Potassium salt has better effect than sodium salt on improving CO2 cyclic capture capacity of CaCO3,
similarly, potassium or sodium chloride shows better effect than potassium or sodium carbonate. CaCO3
doped with 0.5%~0.6% of KCI shows the highest cyclic conversion at carbonation temperature of
680~700 C, and it achieves a conversion of 0.44 after 20 cycles, while original CaCO3 reaches a
conversion of 0.21 at the same reaction conditions. The effect of KCl as the additive on carbonation of
CaCO3 includes two aspects. On the one hand, although KCI decreases specific surface area and pore
volume of calcined CaCO3 at initial cycles, it can maintain specific surface area and pore volume during
multiple cycles; on the other hand, KCl increases the void defect concentration in CaCO3 product layer
and then the diffusivity of unreacted Ca ion is maybe increased in product layer. Therefore, CaCO3
doped with KCI can maintain better carbonation performance during the long-term calcination/
carbonation cycles.
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