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Abstract: In this research, PEI/PEBAX composite hollow fiber membrane was used for the removal of water vapor
from gases. PEI (Polyetherimide) substrate membrane was spinned by dry-wet phase inversion method and coated with
PEBAX (Polyether block amides) 3533 and PEBAX1657. Fabricated fibers typically had an asymmetric structure of a dense
top layer supported by a sponge-like substructure through scanning electron microscopy (SEM). HoO/N; mixture gas was
used to compare the performance of separation according to temperature, pressure and water activity. The results of
PEBAX3533 and PEBAX1657 composite membranes respectively showed H,O/N, selectivity of 61.7~118.5 and 85.3~
175.4 according to operating conditions. PEBAX3533 composite hollow fiber membranes module showed the water vapor
removal of 90%.
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Table 1. Fabrication Conditions of Hollow Fiber Mem-
brane

Dope composition

PEI Ultem 1000, General Electic 25 wt%
NMP 62.5 wt%
EtOH 12.5 wt%
Coagulation bath composition
Air gap 2 cm
Internal coagulant D.I. water
Outer coagulant D.I. water
Injection rate of dope solution 3.2 mL/min
Injection rate of internal coagulant 1.2 mL/min
Winding-up speed 10~20 m/min
g Azsta Ed71A el sE ZL Pl A &5t
At ol& #1sto] PEI -34S Alx8tal PEBAXE
ZEA o AAA ) ZRek B we AzE. A
28 BY 334 92 wEslele] £4 2A(LA 4,
L5, FEEAE) "t BE FEN, ERVIEY
AP AAE T
2. Ay Uy
2.1. ZT2A} gt giA}

S 8M(dope solution)= A|Z=3}7] $15ke] PEI(Ultem
1000, General Electric, USA)E 80T ollA 3¥7F Az
S5t PEI= 31843, €7 <AA o] ¢FotH, -5
2] 7371 o] ¥ (dry-wet phase inversion method)S ©]-&3}
of HIh A F3A & A A2 + e ol Ao
[14]. Ex & A=A 412 N-methyl-2-pyrrolidone
(NMP, Merck, Germany), H|-&u]Z o] g-E&(SAMCHUN
PURE CHEMICAL co., Itd., Korea)= A}-8-3}o] Table 1
oz Z:ﬂ_/\]. ul-_O_ xﬂ_;}_g].Oﬂ];].

AeolM Z1A4 w1160 rpm)S
Azstom, wwk FAHM F4H 7|25 &
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Zd_‘T—Jﬂ(LVDV—PRO, BK instrument, Denmark)E ©]&
o A=5 A8

TEIAS LEAEH Y FEY o]ES nEgoR 3
A-54 o] (dry-wet phase inversion method)<
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Fig. 1. Schematic diagram of hollow fiber spinning process.
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Fig. 2. Water vapor permeation set-up with: (1) Water tank, (2) HPLC pump, (3) Water vapor generator, (4) Temperature
controller, (5) Demister, (6) Membrane module, (7) Cold trap bath, (8) Vacuum pump, (9) Back-pressure regulator.
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Table 2. Experimental Conditions for Mixture Gas
Separation

Experimental conditions

2/4/6/ 8 Kgfem®
0.02 absolute, Kgf/cm2

Feed pressure

Permeate pressure

Temperature 50 /70 / 90T
_ RH _ Ppyo
v 100 Psat M

2 349 =3y
§E2 FUFE 34T oA 393

L . @)
l B (PL7 feed - PLpermeate)

ol 7] A,

P/l : permeance[GPU] (cm3 (STP)/cm2 - sec * cmHg)

Ji : permeate flux (cm3 (STP)/cmz'sec)
Pi, reea @ feed side partial pressure (cmHg)

: permeate side partial pressure (cmHg)

PL permeate
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