CLEAN TECHNOLOGY, MARCH 2001. 7(1) pp. 51 - 63

o2t H% FAFL o] F¥ COz PSA 34

oj3}& - HA% - FFH= - E7]

SR ed T ¥ led A

CO2 PSA Process using Double-Layered Adsorption Column

Huwaung Lee - Jae-Wook Choi - Hyung Keun Song - Byung-Ki Na
Korea Institute of Science and Technology, Clean Technology Research Center

2 o

sEgate) dartadd nEEe COE o), d53he 2 BHow, U vge) FA =& 2
o2 24a 7 PSA(Pressure Swing Adsorption)da4-g o] &3t A2 A8 2 A|GHo|EE AHE-5)
o AzrtzeA COE 358 F e AXE AFsa o] zdste 24L Zgstnr st CO; 35
oz HEgstA] dviar dA s TS ol Bt AATA Y WY Ate]E& o] 838to

= E 2z

mlo
of
e
=
fru

M e

1FEY COE HAERE 42 F UMY E3 248 Lol 7 FAA 9 FAEAE ol 83l9 o5
T FAAY ZAHE HUE o8 F UESE FAFY dFUE AEEolE 13XE A9 2hsle 2 HF
FAES o] 8sle] HFEo] PAE AS 5 AT FAFY ZUF Fo BHEE, HlER Fo AgTolE
E AqeeoEx HU9 axE dL F Jded, CO, ¥5 13%, % 10SLPM, F2¢=E 2271994 A&

3 3 A= g

1
OlEE FIjul2 5% A8t ® 40%9] IrE FEE Fe F UAen 0% ol&
1 67% 744 Frketdledl ol AlgetolErtE o8¢ Ae9 e vk

ABSTRACT : In this study, PSA, known as the most economic process, was used to recover CO, from
the power-plant flue gas. Activated carbon and zeolite molecular sieve 13X were used as adsorbent.
Activated carbon has been deemed inadequate adsorbent for separating CO: from the flue gas. However,
highly concentrated CO: could be obtained as a product on the activated carbon adsorbent using the new
operating cycle modifying the rinse step. Also, the recovery of CO, was improved using double-layered
adsorption column packed with the activated carbon and the zeolite 13X simultaneously. Adsorption
column was filled with the activated carbon in the feed-end side, and the zeolite 13X in the product-end
side. The recovery of CO, increased about 40% with only 25% zeolite, and increased 67% with 50% zeolite
at the experimental conditions of 13% CO, concentration, 10 SLPM flow rate and 2.2 atm adsorption pressure.
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Table 1. Characteristics of adsorption bed

Bed diameter (mm) 412
Bed height (mm) 900
Adsorbent amount (kg) 0.57
Particle diameter {(mm) 3~4
Bed bulk density (g/cm) 047

Table 2. Physical Properties of Adsorbents

Activated Zeolite
Carbon Molecular
Sieve 13X
Particle size (mesh) 2030 8§~12
BET surface area (m'/g) 1000 614
Total pore volume (cm/g) 05~0.6 0.4
Average pore diameter (A) 14~18 19
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Fig. 1. Diagram of 3-bed PSA apparatus
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Fig. 2. Operating schedule of PSA process
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