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Abstract: To determine the pervaporation separation characteristics of 1-butanol/water mixtures, PEI/PDMS hollow fiber
membrane module commercialized by Airrane Co. was subjected to both lab and pilot tests. The 1% 1-butanol of 1-buta-
nol/water feed mixture was used. The flux of 133 g/m’hr and separation factor of 23.4 at 30°C were obtained whereas the
505 g/m’hr and 5.1 were measured at 50°C. When compared with the performance of the hollow fiber PDMS membrane by
Nagasep Co., the higher flux of 10~20 g/mzhr was obtained by the module of Airrane Co. In order to realized the dura-
bility of Airrane Co. module, the long-term test of 35 days has been conducted and as a result, the flux 510~520 g/mzhr
and separation factor 20~25 were maintained with the initial values.

Keywords: PEI (poly(ether imide)), PDMS (Poly(demethyl siloxane)), Composite membrane, Pilot test, 1-Butanol,
Pervaporation
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(B) Membrane
Fig. 1. Pictures of pilot test equipment.

(A) Pilot test equipment
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(c) Inner skin of support
membrane (x 50,000)

(a) Cross-section of
support membrane (x 90)

(b) Inner skin of support
membrane (x 10,000)

(f) Outer skin of support
membrane (x 5.000)

(e) Cross-section of support
membrane (x 900)

(d) Tnner cross-section of
support membrane (x 5,000)

Fig 2. SEM photos of the PEI membrane.

After coating

Before coating

Fig. 3. SEM photos of the PEI/PDMS membrane.
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(a) Lab test
Fig. 4. Membrane modules used in the experiments.

(b) Pilot test
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Fig. 5. Equipment of Lab test.
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Fig. 6. Flux and separation factor of the PEI/PDMS compo-
site membrane module developed by the Airrane Co..
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Fig. 7. Flux and separation factor of the PEI/PDMS com-
posite membrane module developed by the Airrane Co..
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Fig. 8. Flux and separation factor of the PDMS membrane
module of the Nagasep Co..

A EHETH23].

Fig. 95 A7|H|2EE 53l Airrane Co.Aboll A 7l
g B3t mEo] YFAE dotE Aot 13 24
Y F 43] 30°CAAM Y FHEe; AHEE SA 5}
Aok F 3597 H2E A3 ERxe AYs 25
T Apol & Ho|A gkal Azto]l Aol wet HAp ¢k
AAQ AHE AT AAAR I PEI= 718l
watstgdo] Zstr] W olejgt dig 4L Ao=E
ALS T 24].

4. 4 &

Airrane Co.ol4 713 PEI/PDMS H§e ®&
Faisd ZYEAR AVH2EE % W4 Bt
£ 23l lab test$} pilot test, Napgasep Co.ol A 7jatsh
S Ha APE AT

=
= O
=

==
ZE T,

& Vapor pressure
3 =7t Eeolle w5
FEh Gobzl o R ARHT

(2) Airrane Co.olA 73 2 HA 1 m’e] PEI/PDMS
o mE5S o] 83k pilot tests Y3k Ay} A
lab test®] A} Apol& HolA] gl

mEgol, 2 25 @ A 4 &, 2015

540 36
n | ] u 32
- /\ agE® /\ g®

s10] / \ g® . \l | T L]
= " = .«...l. / " ama ®
- L 28 8
& :
480 4 [ 1] 00,00 o
24 e+
3 LN 00 000°** =
2 e @ o / ° 0, 0 _o¢ 3
x % e ® L20 9o
3 as0 =3
o o
()
F1i6 T

420 —m- Flux (g/m>hr)
—@— Separation factor (a) 12
T T T T T T T T
0 5 10 15 20 25 30 35

Operating time (Day)

Fig. 9. Long-term test of the PEI/PDMS composite mem-
brane module developed by the Airrane Co..
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