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Abstract — Several materials are used to design the sorbents applied in a fast-fluidized bed process for post-combus-
tion CO, capture. In this study, K,CO;-based dry sorbent (KMC) was prepared by using Micro-cell C (MCC), one of the
materials used to design the sorbent, and then its CO, sorption and regeneration properties were evaluated. KMC sor-
bent showed a low CO, capture capacity of 21.6 mg CO,/g sorbent, which is about 22% of the theoretical value (95.4
mg CO,/g sorbent) even at 1 cycle, and showed a low CO, capture capacity of 13.7 mg CO,/g sorbent at 5 cycles. It was
confirmed that the KMC sorbent was deactivated due to the formation of a K,Ca (COj;), phase, resulting from the reac-
tion of the K,CO; with the Ca component contained in the MCC. In order to solve the deactivation of sorbent, and KM8
sorbent was prepared by adding the process of calcining the MCC at 850 °C. The KM8 sorbent showed a high CO, cap-
ture capacity of 95.2 mg CO,/g sorbent and excellent regeneration property. Thus, it was confirmed that the deactivation
of the sorbent could be solved by adding the calcining step to remove the side reaction causing material.
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Fig. 1. CO, capture capacities of the KMC sorbent during 5 cycles.
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Table 1. CO, sorption and regeneration properties of the potassium-based sorbents

CO, capture capacity (mg CO,/g sorbent)

Support 1 cycle 2 cycle 3 cycle 4 cycle 5 cycle Regeneration ratio Ref.
MCC 216 144 13.1 14.5 137 63.4% In this study
TiO, 443 45.6 452 463 447 100% 0.1
7r0, 85.7 86.9 86.5 86.3 86.8 100%
7-ALO, 934 51.1 46.0 452 389 41.6%
3-ALO, 94.4 713 70.9 70.5 702 74.4% [12,13]
0-ALO, 93.8 94.5 95.1 94.9 94.3 100%
ALEAF AFolth | cycleolA 0] 2%5F2] 9F 22% FFOE 21.6 mg b A RskET AR 2042 #EE v, MCcel
CO,/g sorbent®] S+ 552 LHERATE 04 714 o]&eF2 2 (1) e 574 Aito] 600 °Collx] 7322 WskE doItk= 2le €l
FHE K,COy FAZ 30 wi% s 7102 F5A 1 goll EAI8H= ek 4= qlh
K,CO; 18 T 578k 152 CO, 5555 ALkt ghol™ 954 mg 249 9 g ol A dojubE KMC F7A19] 7324 W
COy/g sorbentO]E} 2 cycle, 3 cycle, 4 cycle, 5 cycledl|l A+ 742+ 5 E1517] ¢l8ll XRD H¥-& +43F%1 3L, o]+ Fig. 3¢l UE}
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UeRdITE K,CO,8F KHCO, 7% ¥4} o}y 2} CaCO, (JCPDS No.

Cp: CO, capture capacity at final cycle
Cj: CO, capture capacity at initial cycle
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Fig. 5. XRD patterns of the MCC (a) and MCC after calcination at
850 °C (b); (©) CaCOj; (®) SiO,; (*) CaSiO;.
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