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Abstract: In this research the polyethersulfone hollow fiber membrane was used to separate Sulfur Hexafluoride (SFe)
which is the one of the six greenhouse gases from Air (N;). The effects of the non-solvent (Acetone, Ethanol) type, air-gap
and post-treatment (surface silicon coating) were investigated by the structure and performance of the membranes. The struc-
ture change of the membrane was examined by scanning electron microscope. The single gas permeation using Na, SFs
through the membrane surface coated with silicon showed maximum 7.64 perm-selectivity improved 3.4 times.
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Fig. 1. Schematic of hollow fiber spinning process.

Table 1. Fabrication Conditions of Hollow Fiber Membranes

Samples number

Spinning parameter

KSMo01 KSMO2 series
Dope composition (wt%) PES:NMP:Acetone = 30:35:35 PES:NMP:EtOH = 30:55:15
Dope flow rate (cc/min) 4.6 3.8
Bore fluid composition (wt%) NMP = Water = :
7:3 1:1
Bore flow rate (cc/min) 1.23 0.95
Spinneret temperature (°C) 25 1
Air gap (cm) 20 2/5/10/15/20
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Fig. 2. Schematic of gas permeation system.

bt

(0]

t},

ERAYE(0)E BT &Y 7S FAAA =
4 71AY B HE AoqET &, 714 jol
1A 19 BERAEE(eif)E A Q)9 2o] Fojun

ol oxl

aij = Pi/P; 2)

E3tg 7149 BHEE 4 3)2 o] &3k e

T Ap Alap) 3)

7] e A,

Q ; permeance (cm3(STP)/cm2 + sec * cmHg)
P ; permeability (cm3(STP)/cm * sec - cmHg)
N ; permeation flux (cm’(STP)Yem® sec)
Ap ; pressure difference (cmHg/cm)

V ; calibrated permeate volume (cm’)

A ; total membrane area (cm’)

t ; permeate time (sec)
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Table 2. Morphology characteristics of fabricated PES HF
membranes

Airogap —_DAEer (i) Viscosity
Sample No. (cP)
(cm) Outer Inner at 30°C
KSM0Ot 20 685 413 23,500
KSM02a 2 789 416
KSM02b 5 786 413
KSM02¢ 10 799 427 20,280
KSMo02d 15 775 415
KSMO02e 20 791 418
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Fig. 4. The values of permeance & perm-selectivity as a
function of air-gap (at 30°C, AP = 4 atm).
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Fig. 5. The SEM images of KSM0l HF membrane (a)
befroe & (b) after surface silicone coating (left : cross-sec-
tion, right : surface).

o
mz
¥
3
>~2
{o
S
d
=)
2]
E
2
2
il
O
. éﬂi‘
el
2
&
e
ole
ok
=

/3o wef A F

N,, SFe ©9 714 34E é’\\o}‘}i\’% *‘fé& AYZ A
B oo WFAE glshy] st Alx 2 94

A 1AL 2ALEL A~1571AA FHAA T
WA APS Axstgen, ZE AHZE e KSMOI
= 3} Fig. 6(a-b)TF Table 30) wliaste] Vel o,
Fig. 6a)e 28l& 38 2/39) NySFel $+4 wst
of g2 EnASS Yehl 1 gl KSMoL Bl A%
otgle] Z7}alte] Wkl N9 SFed FHEs 4~7
GPU, 23~3.61 GPUR 717} Z7 ¢ wre| xwo] 2
Ble AAge] wpahA cKSMOI £FAF B Fiies
F1ebatel A 4279014 1518 Z® AR & 64% 7
B EdT Jehgglon, S A o W
} 84~89%9¢] FIE TaE UehAt.
=3 KSM019] 725 el 1571%77}2} 27}?&@1 2
A AYHd FAE S
9lem, cKSMo1¢l 7
2 7tast @ifo] s

b8

w©
B

oy

Membrane J. Vol. 19, No. 3, 2009



250 AUE - ddw
O KSMO1-N, permeance
84 O KSMOT-SF, permeance
® CKSMO1-N, permeance
m  cKSMO1-SF, permeance T
6 g o T
-~
-~
=)
& 5 T
S af
o T
¢ 3 e
£ e
8 -
R e S S
o1
a
P - - e
0 - -
2 4 8 8 10 12 14 16
Pressure difference {atm]
(@
8
O KSMO1
o 7 ®  cKSMO1
>
w
[72)
\N
Z 64
e
2
3 51
©
2
3 o
E
E
g
o 37
[
@
> 0
Zz 5 e ey
2 o5 O o
1 T T
2 4 8 8 10 12 14 18

Pressure difference {atm)]
(b)
Fig. 6. The Ni/SFs single gas permeance & perm-se-
lectivity of KSM01 HF membrane according to the pres-
sure difference and post-treatment (silicone coating) at
30°C. (a) single gas permeance, (b) N/SFs perm-selectivity.

78T 471k A SFeoll tiE N9 A
O LR 200% ©F F4E AFRE
Erﬁrl‘:ﬁl Bt ARt ooz =4
A2 Z(PDMS) &A= WEAQ uF
E34-& zhe o] OyN, AEE
E}LM(PESA 7% 5.5~6.5) No/SFs

P HEsE ZA 2 Ao,
é o A L‘rEM 7 o)}e] ME == PDMS

> N
Fn‘
i
L H

259 9
B Eg 1 1*@01 N29+ SFeol thate] 2t
955 Yehd Astel & & 9ot

AEYA, A 19 A A 3 F, 2009

Table 3. The Results of N./SFs Single Gas Permeance
and Perm-selectivity by the KSMO01 & cKSMOl HF
Membranes

Sample AP Avg. Permeance (GPU) Perm-
No. (atm) N, SFs selectivity
4 416 £ 027 230 £ 0.28 1.81
5 449 + 031 244 + 031 1.84
KSMO1 7 590 + 0.10 2.66 + 0.32 222
10 6.10 £ 0.05 297 =033 2.05
15 690+ 008 3.61 =035 1.91
4 1.63 + 0.18 0.24 + 0.02 6.87
1.76 £ 0.07 0.24 + 0.02 7.33
cKSMO1 7 191 £ 0.06 0.25 + 0.01 7.64
10 213 +£0.10 033 + 0.01 6.44
15 254 +0.13 0.55+0.02 4.61
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