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Study on the Multi-stage Hollow Fiber Membrane Modules for SF¢ Gas Separation
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Abstract: Polyimide hollow fiber membrane modules were prepared in order to investigate the process of multi stage
gas separation. The modules performance was carried out using 50/50 of N./SF¢ mixed gas. The membrane modules has
been tested for measuring gas flow rate and concentration under various stage cut at 0.5 MPa. The membrane modules
showed a high recovery ratio at the same stage cut as N»/SF¢ selectivity increased. Two stage process was fulfilled for im-
proving SFs recovery ratio and SF¢ concentration. Eventually, two stage process showed higher performance of SFs recovery
ratio and concentration (SFs recovery ratio = 95%, SFs conc. = 98%).
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.M 2 FFot HrlstAY 35 9 QS FE EEFS
AT F 9t olgd £ 34 7|EE Rl
SFs 7t22v AT 21312 47(Global warming poten- Aom FHEG F4HA, A& 44 2 AdUA
tial)7} o]4tsletaol 2390002 =o} Agol g 3 AHl 34 FoE s BIUtA w53 290 w2
AAAZE AAb AsEe FACG A TARA & 7FedE Holi QIth89]. FAA TAHE FHrtx
Z/atst Aoz oAty HAXe] o4Ete] T £ N,, HFCs, PFCs, SFs {Z‘ﬂ%ﬂi = e
/LCD ZFelvt $47] Adell A gol AHEE1 Qi s 34 A5 A4t B g E3ts
B/ ol A AMHE SF it FU ASFe £ BN RO METE B 45 2 53T £ 9
80%= AA 3t 9o HAEs|7)9 §4, By 9 1 o webA BHE Y FF Jles MEE] HaAe
A FA A H SFe 7F27F HEETH1-7]. 2R AA AL 710 e v H& FHEAS zte v AgF o s
454 X3t 7] Fo HEHE SFe tae £, Bartzd daiAe we FRLE 2

o A
- = - =
elute] Auo) Baxols @ 4 At w v

! Corresponding author(e-mail: haven@airrane.com, http://orcid.org/0000-0002-7358-1120)

159



160 Su Jung Jeong - Joo Hwan Lim + Hyung Chul Koh * Seong Yong Ha

Table 1. Coating Condition for Each Modules

Module No. Coating Condition

Module 1
Module 2 Sylgard 184 1% coating in hexane, one time
Module 3
Module 4 Sylgard 184 1% coating in hexane, two times

PDMS 1% coating in hexane, one time

PDMS 1% coating in hexane, two times
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Fig. 2. Picture of the test module and housing for hollow
fiber membrane.
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Table 2. Gas Permeance (GPU) and selectivity of Hollow Fiber Membrane for Pure Gas Test

Permeance (GPUa) Selectivity
Module No.
Nz Oz SFs Oz/N 2 Nz/ SFG
Module 1 6.4 36.1 0.1 5.7 51.3
Module 2 5.1 30.7 0.08 6.1 614
Module 3 5.8 33.8 0.07 5.9 81.6
Module 4 52 29.8 0.05 5.8 108.4
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Fig. 3. Schematic diagram of (1) 1 stage and (2) 2 stage
serial test apparatus of this study.
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Fig. 4. Retentate SFs concentration according to the stage
cut (1 state).
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Fig. 5. SFs recovery efficiency according to the stage cut
(1 stage).
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Fig. 6. Permeate SFs concentration according to the stage
cut (1 stage and 2 stage).
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Fig. 7. Feed flow rate according to the stage cut (1 stage
and 2 stage).
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Fig. 8. SFs recovery efficiency according to the stage cut
(1 stage and 2 stage).
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Fig. 9. Retentate SF¢ concentration according to the total
stage cut (2 stage).
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