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Abstract — The Effects of operating variables on reactivity of two CO, absorbents (PKM1-SU and P4-600) for
SEWGS process were investigated in a pressurized fluidized bed reactor. For both CO, absorbents, CO, sorption capac-
ity decreased as the number of absorption-regeneration cycles increased. PKM1-SU absorbent represented higher CO,
sorption capacity than that of P4-600 absorbent. However, P4-600 absorbent represented better performance than
PKMI1-SU absorbent from the view points of regeneration temperature and regeneration rate. For PKM1-SU absorbent,
CO, sorption capacity increased as the steam concentration increased. However, CO, sorption capacity increased ini-
tially as the steam concentration increased from 5% to 10%, but maintained thereafter for P4-600 absorbent. For both
CO, absorbents, CO, sorption capacity increased as the final regeneration temperature increased. For PKM1-SU absor-
bent, CO, sorption capacity increased as the pressure increased and the increment tendency was drastic at higher pres-
sure than 15 bar.
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Fig. 1. Comparison between (a) conventional pre-combustion CO, capture process (dry type) and (b) SEWGS process.
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Table 1. Summary of CO, absorbents’ characteristics

K,COj; content Preparation Bulk density
Absorbent [wt.%] method [ke/m’]
PKM1-SU 21 Spray drying 679.7
P4-600 25 Spray drying 781.4
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Solid height  Particle size Pressure Temperature [°C] CO,conc.  Steam conc.
Item - p ) ()
[m] [um] [bar] Absorption Regeneration [%] [%]
Effect of number of cycles 20 500 10
Effect of steam concentration 20 500 5,10, 20, 30
Effect of regeneration temperature 20 400, 500 10
5
0.4 106-212 10 210 10
15
Effect of pressure 165 500 10
18
20
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Fig. 3. Effect of number of cycles on CO, sorption capacity for PKM1-
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Korean Chem. Eng. Res., Vol. 50, No. 6, December, 2012

colES - ZARE

0.012 T T T T T
* st (a)

0.010 v 2nd _

3rd
¢ 4dth
5th -

0.008 -

»

0.006

0.004

Desorbed CO, [NI/s]

0.002

0.008

0.006

0.004

Desorbed CO, [NI/s]

0.002

0.000 =
200 250 300 350 400 450 500 550

Temperature [°C]

Fig. 4. Desorbed CO, versus temperature during each regeneration
cycle, (a) PKM1-SU, (b) P4-600.

YeRsttt. g, F FA] FollA PKMI-SU 57419 CO, &
2 HEE3lo]| ufe} 748k | SHAINE Air Products jike] 17858
&24(0.0176 g CO,/g adsorbent) 2! W[E = ECNS| 1454 &
2141 (0.06 g CO,/g adsorbent)°l] B]3l & F5-5(0.06~0.09 g CO,/
g absorbent)S LFER AT,

Fig. 4o PKM1-SU A2l P4-600 JAlell thal] AgRks- E2k
7 g3l E Qs Wslel] e Co, MiEREe WekE v
ERISLCE. PKMI-SU 4#F] 73-$- 250 °C 58] AjAIRES0] 12
H3om, 450~500 °C HI9lelA AAREEo] 71 ShdatA dolut
£ Ao VERE HHAE P4-600 4AH] 73-9- 300 °C F-F-E A 8RE
o] A|ZH 7= BEARE 400~450 °C H) oA A gHES0] 71 &
WSHAl dofut P4-600 YA B w2 AT Izol|x] Ehdkeh 2 gt
o] 758k 71 0 2 LFERIT SEWGS 3 olA F5uk87) 9} A48
L3719 2EAto|7h 2 A9, ANES 712 7HE B ARES - &

HES7 )2 AReghE]E S0 W7 55 Sl F7HARL v A7t
AREBER 7F5eE 7 4R Alo]9] R A2 Aol falEh
ole|3t ZHelAi= P4-600 A7} frEldt Ao & Al E Qe

Fig. 591 PKMI1-SU A2l P4-600 Aol thal] AgRks- E2k
7 WHE 31 E AAYATE jisglel] ulE Co, WiEREe] HElE u
ERISIT). 2ol YERG ulel o] P4-600 IA1e] - PKMI1-SU
Alel] HIEl CO, T2 WAIRE AARE-go] 1] whe] FA = A
O 2 WL, ghE A AR wiglel] WE o, WiE 2] W3t 7]

4y & oo

>



SEWGS 3738 CO, F7AES a9l niAe 2vrse] 9% 999

0.012
(a)
_ 0.010 |- 1 ]
& 2nd
— 0.008 ard |
£ * 4t
ON A 5th
O 0,006
©
1]
-]
S
Q 0004
[)]
(=
0.002
0.000
0.012 | .
(b)
0.010 . gt ]
™y 2nd
- 3rd
Z, 0008 o 4 ]
°N A 5th
O 0,006 -
©
1]
Q
g 0.004 -
[9]
[
0.002 -
0.000 ! !
100 150 200

Time [min]

Fig. 5. Desorbed CO, versus time during each regeneration cycle,
(a) PKM1-SU, (b) P4-600.

71 AN EE ou)she, 1ol UERd nlel 22o] PKMI-
SU Afel] BIal P4-600 YA ARS8 AS &
Atk TESE PKM1-SU §4AF] 73-9- AIREFSE =7} HHE Sl & v
2 Bo] W3kE= vbd P4-600 YR 9 REE3IS wislef ulE
AYRFEE L] He) v wd] AA veRsch 22E 0 F PKMI-
SU Ak} P4-600 1A+ SolA €O, F5-52 SHNM= PKMI-
SU A7} 98t A5 YERIG ot A RES-=- =8} A1 ANES-45
5 ZHelM= P4-600 YA 955 210 & UERTE. 14, Fig. 3
R A9 A9S F3H o' meshd Enkso] £457] 9
Sk AL APgREgo] FAE7) Q1) B ag AlTto] wilg- A vie}
wom, o] 9} 22 A7) F5-AENES AlThE: EREE] S8
= FERe718 ANES Y B 7R FElE o sk
Zo 7 AR E I}

Fig. 6°l= 20 bar, 210 °CollA] F=Y71AE CO, 10%E T3t
AEIEEE 5,10, 20, 30%(N, balance)® H3AIHS W ABlET
H3lo] w2 PKMI-SU A2} P4-600 YAHe] E5-59 W3l U
ERIQlTt. 28l YERd bke}l o] PKMI-SU $iAR= 2Bt
S7Hel w2} Co, S590] A5A 0% TTIehs e YR
WA P4-600 YAHE] ¢ AEEE 5%l 10%2 S71stel w
2} CO, §57550] tha S7Fst 5 A°] s Adke vrERSick
PutA © 7 SEWGS HES-old WGS 3-8 98l (322 steam/CO H]
FAE S8l Be] 2~"o] ARgE = 218 318k, PKMI-SU §!

= 025 T T T
b
g @® PKM1-SU
£ Vv P4-600 o
8 o020 .
2 (]
(=]
=
S o5t i
2
o
(%}
c 0.10 — —
2 ()
(%]
s
2 v
B 005 L4 v v .
] v
o~
o
() 0.00 | | 1 | | |
0 5 10 15 20 25 30 35

Steam concentration [%]

Fig. 6. Effect of steam concentration on CO, sorption capacity for
PKM1-SU and P4-600 absorbents.

Table 3. CO, sorption capacity [g CO,/g absorbent]| at different
regeneration temperature

Regeneration temperature [°C]

CO, absorbent 200 500
PKM1-SU 0.0571 0.0897
P4-600 0.0347 0.0603
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Fig. 7. Desorbed CO, versus temperature for PKM1-SU and P4-600
absorbents.
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