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Fig.1 Schematic diagram of experimental apparatus for carbonation
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Fig.2 XRD patterns of the potassium-based sorbents before and after absorption
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Fig.3 SEM of bentonite before and after K,CO; loading



14] SRPIRE  LURAE D AR A ik PR A X — S A e 1 I A 53

2.2 K, CO, T3 W AR B 32

PRI 20 g KHCO; , 55 A [al g 1A A il )i 4 (3 B R AT W ACH , il 75 A8 WA Hh K, €O, B 284 3 ]
N 51.1% A43.8% 36.3% 38.8% , %5 A K, CO, 87 2t X WG R SRR IR . A 20 °C L, ARifER
SR ] COLME A 100 Leh ™" RIS ]y 20 min, 53511548 4 FhORIE] K, CO, 5 45 AR i e i
SR SRR A AR DG R, S P 4 AN S .

150 i
L 140
L R

120 | -~ - o

| .\./o/ oo
—u— RN 43.8%

%)
=]

o
(=}
f=3
f=}
T

—o— AN 51.1%

—A— i EH 36.3%
—v— ik EN 38.8%

/A/“ A A—A— a4
v

. / >a\/'\' —
L y—

I I I T I Y N T T |
1 2 3 4 5 6 7 8 9 10

I B A(mg-g!)
3
B /(mg-g™")
B
T

w
=]
T
[N
f=}
T

N
[}
T

511 438 36.3 388 0
W W 3 H Ko CO5 B B 48 B /% TEERIREL
B4 K,CO, fagitxl i i 5 PRIRUCBO WS )5 R

Fig.4 Effect of K,CO; loading on absorbent capacity Fig.5 Effect of cycle numbers on absorbent capacity
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CO, absorption of carbonate sorbent using bentonite as the supporter

ZHANG Yu WANG Yingbin

(School of Materials Science and Technology, China University of Geosciences, Beijing, 100083, China)

ABSTRACT

Using bentonite as the supporter and KHCO, as precursor, potassium-based solid sorbent was prepared by
the spray-drying method. The sorbent had a size distribution of 0. 5—2. 0 mm, and a bulk density of
1.73 g-mL~". During several continuous operations, parameters such as loading amount, carbonation
temperature, sorption reaction time and aspect ratio of the bed were used to evaluate CO, absorption
efficiencies of potassium-based solid sorbent. The mechanism of carbon dioxide absorption by potassium-based
solid sorbent was analyzed. In addition, NaHCO,; was employed as precursor to manufacture sodium-based
sorbent, and its carbonation characteristics were compared with potassium-based sorbent. The structure and
carbonation characteristics of the solid potassium-based sorbent for CO, capture were investigated with X-ray
diffraction, gas adsorption method BET and scanning electron microscopy. The experimental results show that
both potassium-based and sodium-based sorbent has a high CO, absorption efficiency, and potassium-based
sorbent has a higher rate of carbonation reaction. The CO, absorption efficiency of potassium-based sorbent did
not diminish during multiple continuous operations, and it has an excellent CO, absorption efficiency in the
temperature range of 60 °C—80 °C.

Keywords: sorbent, potassium carbonate, bentonite, carbon dioxide, absorptive amount.
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