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Abstract — In this study, the performance characteristics of the K-based sorbents (KEP-CO2P2, KEPCO RI, Korea)
has been studied in relation with the heat exchanger structure and shape in a mixing zone of the carbonator in the bench-
scale dry CO, capture process. Two types of heat exchangers (different structure and shape) were used in the carbonator
as CASE 1 and CASE 2, in which the experiment has been continuously performed under the same operating conditions.
During the continuous operation, working temperature of carbonator was 75 to 80 °C, that of regenerator was 190 to 200 °C,
and CO, inlet concentration of the feed gas was 12 to 14 vol%. Especially, to compare the dynamic sorption capacity of sor-
bents, the differential pressure of the mixing zone in the carbonator was maintained around 400 to 500 mm H,O. Also, solid
samples from the carbonator and the regenerator were collected and weight variation of those samples was evaluated by TGA.
The CO, removal efficiency and the dynamic sorption capacity were 64.3% and 2.40 wt%, respectively for CASE 1 while they
were 81.0% and 4.66 wt%, respectively for CASE 2. Also, the dynamic sorption capacity of the sorbent in CASE 1 and CASE
2 was 2.51 wt% and 4.89 wt%, respectively, based on the weight loss of the TGA measurement results. Therefore, It was
concluded that there could be a difference in the performance characteristics of the same sorbents according to the structure
and type of heat exchanger inserted in the carbonator under the same operating conditions.
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Table 2. Summary of the continuous experimental conditions

15

2=9 . o]ﬁ;‘(_] .

[€)

ol - ol ¥

Table 1. Physical properties of fresh sorbent

Sorbent

Shape

Average particle size (um) 98~112
Particle distribution (pum) 41~231
Bulk density (g/cm?) 1.03
Attrition index (%) 4.50
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Item CASE 1 CASE2
Inlet flow rate (Nm>/hr) 30~35 30~35
Inlet H,O concentration (vol%) 24~245 26~26.5
Carbonator Inlet CO, concentration (vol%) 12~13 13~4
H,0/CO, molar ratio 1.8~1.9 1.8~1.9
Differential pressure of mixing-zone (mmH,0) 400~500 400~500
Temperature of mixing-zone (°C) 75~80 75~80
Regenerator Temperature (°C) 190~200 190~200
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Fig. 1. Schematic diagram of the bench-scale dry-sorbent CO, cap-
ture process.
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Fig. 2. Schematics of the mixing-zone in the carbonator.
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Table 3. Experimental results for different heat exchanger types at the
same differential pressure of the mixing-zone in the carbonator

Item CASE 1 CASE2
Heat exchanger type type-A type-B
Mixing-zone differential pressure (nmH,0)  400~500 400~500
Solid circulation rates (kg/hr) 175 131
CO, removal efficiency (%) 64.3 81.0
Dynamic sorption capacity (wt%) 2.40 4.66
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