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ABSTRACT : The technology of fluidized bed to use dry sorbent can be new technology that reduce
the operating cost and make efficient operation. Therefore, this study investigated CO; control by dry
sorbents with operating variables in a fluidized bed, compared with fixed bed for CO, adsorption capacity
and pressure drop, and presented the CO, adsorption capacity of activated carbon, molecular sieve 5A,
molecular sieve 13X, and activated alumina. As the results of this study, the basic data could be achieved
for operation of fluidized bed process, and fluidized bed process presented relatively high CO; adsorption
capacity and low pressure drop with the increase of gas velocity. In addition, molecular sieve 5A showed
1.1~3.0-fold later breakthrough point and 1.1~2.7-fold higher adsorption capacity than the other dry
sorbents. : »
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Table 1. Physical properties of dry sorbents
Drv sorbent Activated | Molecular | Molecular | Activated
y carbon | sieve 5A [sieve 13X| alumina
BET surface | = 1)1 394 480 275
area(m’/g)
Real density | o9 | 247 | 251 | 288
(g/cm)
Pore volume '
3 0.58 031 0 034
(em’/g)
Pore 203 316 286 188
diameter (A) ’ ' ’ ’

22 433 A
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1. Air compressor 9. Distributor

2. Trap 10. Air box

3. Regulator 11. Pressure sensor

4. Flowmeter 12. D.C. power supplier

5. CO, cylinder 13. Data logger system

6. Mass flow controller 14. Computer program

7. Mixing chamber 15. Cyclone

8. Fluidized bed 16. CO, analyzer

Fig. 1. Schematic diagram of fluidized bed reactor.
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Table 2. The experimental conditions
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Fig. 2 Minimum fluidization velocity for activated
carbon with different particle size.
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Fig. 3. Minimum fluidization velocity for dry sorbents.

Table 3. The comparison between experimental and
calculated values of Umf

Dry Mesh Mean | Density Umfical. (cm/sec) Umf,exp.
sorbent size(ym) | (g/cm) Wen&Yu | Richardson | (/5)
. 32/40 | 4610 179 03 | 136
As:r;fsd w0/60 | 3260 | 279 | 94 | 109 80
60/80 | 2121 11 47 35
Molecular | 40 | 360 | 247 83 97 62
sieve bA
Molecular
oy 40760 | 3260 | 251 85 98 65
Acivated 1y 0V 60 | 28 | 97 | 112 85
alumina
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Fig. 4. The adsorbed amount of CO» with gas velocity
by 32/40, 40/60, 60/80mesh activated carbon.
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Fig. 5. CO. adsorption breakthrough curves by 40/
60mesh activated carbon with aspect ratio at
2.25Umf in fluidized bed.

HHEI|= Mo M4z



184 $E =0 A dry sorbentE o] &3 CO; Alolo] B3I A7

3 z2Pusrt Dok meiAM, B APME F5F
W 7kafdel dste @E CO, FH5AS 29
71 98kl L/D=29) =AM §4& 1~45Umfo]
HFHE 8~36 cm/s2 WIAI|EM dFL
3ttt Fig. 62 2t fr&olA Azte] me CO; W&
TEE YEhd FHFMeln, Fig 72 o] FHIA
oM FHAHE Adst] BAY 15T FH2 COz
o FE 7 fEol distd dehd Re2AM, 7hs

o] F7heel wWe} CO, Fas5e FretAT Flg-
6MAE AT EZshe Agto] @5H £
T 7S 28Y Bade A= Ut 1
g, 35Umfolide] f&ollA 1 F71Eo] 23
AXE AL Fig. 69 35Umf, 45Umfol] ti§ CO,
FAF oM HAFRo] o] fFolgele &4

10 ,,--:’—a—t,_.;,,w
’litgui. -8
B IR
08 o %,
o=
A L 2
08 o
3 as®
04 | ou *
. * - 10Umi
el . ® - 20Umf
. A - 35Umf
A, ® - 45Umf
00 dB%eee
0 2 4 6 8 10 12

Time(min)

Fig. 6. CO. adsorption breakthrough curves by 40/
60mesh activated carbon with gas velocity in
fluidized bed.
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Fig. 7. The adsorbed amount of CO2 by 40/60mesh
activated carbon with gas velocity in fluidized
bed.
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Fig. 10. CO. adsorption breakthrough curves with dry
sorbents in fluidized bed.
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