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Abstract — Membrane contactor-stripper hybrid process was used to recover CO, from the flue gas. Porous PTFE, PVDF, PP
hollow fiber modules were used as the membrane contactor. The CO, was removed by the porous polymeric hollow fiber
membrane contactor using H,O, K,CO, or monoethanolamine(MEA) solution as the absorbent. Then, the CO, was recovered
from the absorbent by the thermal stripping tower with steam. The membrane contactor increased the gas-liquid contactor area
and mass transfer coefficient, and thus the hybrid process showed a higher CO, removal efficiency than the conventional
absorption tower. PVDF module with smaller pore size showed the most stable gas-liquid interface and the highest removal
efficiency among the hollow fiber membrane contactor modules.
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Table 1. Dimension and properties of absorber modules

H91 - olitE

71E0 FE RES AR AEE Fsiiin 4 57 34 2Ed
et AAE AS Table 1ol YehRITH S350l M 9] P& AR
(contact area)& %3 A E raching ringd] ¥R AL ey, 9
7] BEe] FE WA 7t Buo FXE St 2EA R V)EE
ERE AL BTt & AtolA AREE T SEARRS BE
244 (hydrophobic)o] iz, A5 =71 Bl 7138 541 733 &4delA
ztolg Kol vk, v d (symmetric) F-FAFR] PTFE, PPol= T
Z7], PVDF S3AR Hltﬁzm(asymmetrlc)_i 7155 4 HEuF
< APA LR AL 47 vk 7 REL AP FREA o=
2 housing H.o™, FFAL B BE9 Zﬂﬁ gL olde] Aol A
A3 Barse] Ti7, 8].

4

o
gzhe] g &5 Eol7] Hsk] 9 FolZel| heating bands A3
2 =L 25(80°0)F FAAA U, AL2olA FAe] SRS
g f8k] gAY AR vl 7[Ee] $-57] (condensen)E A
sttt

2-3. Hybrld =24

7} BES 0|88 CO, #¥l 2% A Fig. 1) LR vhs} ol
$97 A% 8 $Hom A N,: CO,=75: 25 vol%®]

ENAE & HEY] REQ] sYolM FFAF U (tube Sde) 22 F
HOIRTH]. &5A 2 55 (didilled water), 5wit%2] monoethanolamine
(MEA, Junsei chemical co.) H= 5wt% K,CO4(Junsei chemical co.)
fAG FFAF 9Z(shdll side)e B FFIHT T AL 2 ﬁrfﬂ T
Aol g eREe] AFo] HEThe] A AMHE F4A
o} BA AASSITE de0) 57 &5 713= 100-700 co/min, -?x{]
= 12-60 cc/ming] H 9]0l AH 8-S WA 7|HA CO, AlA &&
Zﬁ}o}"it‘r FrEEols FrAlsh AE7EE7 HEate] CORE A
g

How FFHL YA 7kAE FERES] AR WEEn. CoE
FrE FrAle YLE ol gsto 7}%% SRR Doz el s o]
CO& GARiT). o, &34 CO, 7kat B7He] 442 wiE=or
o] HHNA FAle A=A e, @ shdels AR 1
Al & He) 7IsE s @aly] flake] AfH) 7 (reboilen)’t 2
A= FrAlE AT 71 e AW FrAle 9 F oAl E

BER FoFe] COE A% om F, welap] Aok 7 FAls

heating band2 AM&-ste] F¢ B8 9)FolA 30-40°C, BAR 9)7ol
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Fig. 1. Experimental set up for CO, recovery process using absor ption.
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Table 2. Comparison of absorber volume for feed gas 2m¥hr in CO-MEA
system and water-CO,, system

Volume(cm?)
Modules MEA-CO, system Water-CO, system
[>>99%] [35-37%]
Packed column 12700 127000
PTFE 8020 16000
PP 5350 -
PVDF 4380 60200

* Absorbent, 20 cc/min.
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