Korean Chem. Eng. Res., Vol. 49, No. 2, April, 2011, pp. 250-255

=200 SSAEE O|8¢t ==VIMZERE H,S HAH 2
CO,/CH, =2[0f 2kt o441

upoiel - Z0hE - I - MEA - ZEA - olgat

ShrolU A7 &d T
305-343 tIAFAA ST s 712
sZ2ujely 3jekasly)
305-764 TNAFEA] F37 TF 220
(2010 8¥ 264 4, 20100 122 262 A=)

H,S Removal and CO,/CH, Separation of Ternary Mixtures Using Polyimide Hollow
Fiber Membrane

Bo-Ryoung Park, Dae-Hoon Kim, Hang-Dae Jo, Yong-Seog Seo, Taek-Sung Hwang™* and Hyung-Keun Lee’

Korea Institute of Energy Research, 71-2 Jang-dong, Yuseong-gu, Daejeon 305-343, Korea
*Department of Chemical Engineering, Chungnam National University, 220 Gung-dong, Yuseong-gu, Daejeon 305-764, Korea
(Received 26 August 2010; accepted 26 December 2010)

o OF
i) =

& o183 o $40] oA AL ol 87Fe viekE Ik fl3l vlelerk F ot

} 31 Fslrae] AfstaLA) sk, v A5 AdAdo] M ol8sto] Ay FHlE Alxskar
¥ el 79 F s ALSIh Az SEAF o] TEEE GQ1s] fe) AAAL @) BE St
of AW w9} P vty T2 dRlasivt et vk STl el ojalsteiad) Fabeis St
kAL, o) akslekAe} reke] AE o] Trlehs Zlo® ekt 37k 739 o 8l 2vh SRl met
R F 100%0] 7R o olibstekagl feleand] AA GRS S7FSIIM. Retentate H57HF 9 25
2ol mek vig F12 A 8l 3)go) Sk S HERSIE

Abstract — In this study, by using the polymeric membrane separation process, the CO,/CH, separation and H,S
removal from biogas were performed in order to CH, purification and enrichment for the fuel cell energy source appli-
cation. Fibers were spun by dry/wet phase inversion method. The module was manufactured by fabricating fibers after
surface coating with silicone elastomer. The scanning electron microscopy(SEM) studies showed that the produced
fibers typically had an asymmetric structure; a dense top layer supported by a porous, sponge substructure. The per-
meance of CO, and CO,/CH, selectivity increased with pressure and temperature. Mixture gas with increasing pressure
and temperature, removal efficiency of the CO, and H,S were decreased while concentration of CH, was increased up to
100%. When retentate flow rate was increased with the decreasing of pressure and temperature the CH,, recovery ratio in
retentate side was increased while the CH, purity in retentate side was decreased.

Key words: Polyimide Membrane, Hollow Fiber Membrane, Biogas, Mixture Gas Separation, Carbon Dioxide, Methane,
Hydrogen Sulfide
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Table 1. Dope composition and spinning condition for polyimide hollow
fiber membrane

Dope composition

PI, Matrimid® 5218 26 wi%

NMP 60 wt%

Et-OH 14 wt%

Spinning condition

Air gap 0.5 cm

Internal coagulant NMP/water: 95/5 wt%
Outer coagulant Tap water

Injection rate of dope solution 3.2 ml/min

Injection rate of internal coagulant 1.0 ml/min
Winding-up speed 10~20 m/min
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Table 2. Specification of hollow fiber membrane module

Polyimide hollow fiber membrane module

Dimension 50 mm % 355 mm
Potting material Epoxy resin
Strains of fiber 2850

Effective area 1.1168 m?

Closed Room

- o i -

Bubble flow
meter

’Q@k

Fig. 1. Schematic diagram of single gas permeation system.
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Closed Room

Fig. 2. Composition of gas membrane separation.

Table 3. Experimental condition for mixture gas separation

Experimental conditions

100~400 mL/min
4,5,7 kgi/cm2

Retentate flow rate
Pressure difference

Operating temperature 30, 40, 45, 50 °C
Mixture gas composition

CH, 65~67%

Co, 33-35%

H,S 1000~1200 ppm

wgke o)aksleka Rt ST ) Uk 7)A) R retentatecl ] 35

97 9 EIPLE Ers veke S0 A8S Eajo] $4

o] W vRe) 5550 thee] A 4z Aelsit.
Recovery ratio(%) =

Retentate side (flow rate x CH, conc.)
X

100 4
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9} 8582 F25] 913 L2, 9 2 retentate AN THE
BES dobsoket. Fig. 2¢F Table 32 £V LeldgE A%

nm x150 SE(M)

[1] Surface (x 50K/ 100k)

X 50k X 100k

Fig. 3. SEM photos of the prepared hollow fiber membrane.
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Fig. 4. Single gas permeances of CO, and CH, as functions of pres-

sure difference and temperature.
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Fig. 5. CO, and CH, perm-selectivity as functions of pressure dif-
ference and temperature.
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Fig. 6. Effects of temperature and retentate flow rate on H,S and
CO, removal efficiency.
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Fig. 7. Effects of temperature and retentate flow rate on CH, purity
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