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2 ok PDMS (polydimethylsiloxane) B3 53 7|HEe] FANA T34 AAA S E4A 35} PDMS T8 5
A7 qEW/ AL BYSFEHRE, ddx)o v|Ae @] Bt ZARIATE o]& Y3 Pinnau Fo] AAE E3=
FEAg Bdo]2[1]o] AREHATE ARA ] FHE e FHA L PES (polyethersulfone)NMP (N-methyl-2-pyrrolidone)
LEA o] FeE HgAT|EA 2ERT EFH2 PES AAA $oll n-hexaned| =<1 24% PDMS &S spin
coaterE A3 HElSle] A Z&Hc) AdEo] AR FAE spin coatere] B AEEE T 2A3Yt Bar)A EYE
AL dUVIA R 2F FAE B 2ARIAoH, AAAH 9 Efde] dutz 2 AR FAE SEM (scanning electron
microscope)S F3ke] ERlE Gt Aol AN Bt FHATRDY o4 W & IAFS A &
AT oldad/A 4] Falol lo] PDMS 27 i1fo AHAEg A7) AsjAe AAA Y FAAGH 2939 H257)
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Abstract: The effect of porous support layer resistance and PDMS (polydimethylsiloxane) coating thickness on
ethylene/nitrogen separation of composite membranes was studied with the model of Pinnau and Wijmans[1]. To control the
support resistance (or permeance), PES porous membranes were prepared by phase inversion process with various PES/
NMP dope concentrations. The thickness of selective PDMS top layer was controlled by using a spin coater. Its cross-
section and coating thickness were observed by scanning electron microscope (SEM). Pure gas permeation test was done
with ethylene and nitrogen, respectively. The experimental result for olefin/nitrogen separation process matched well with
theoretical result from the model used. The result shows that optimization between PDMS coating thickness and support
resistance is important to get PDMS composite membranes with best performance.
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Fig. 1. Schematic cross-section of composite membranes
with porous support layer and thin selective layer.
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Fig. 2. Schematic diagram of gas permeation apparatus.
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Table 1. Permeation Properties of Nitrogen/Ethylene
Through PES Support Layers

Table 2. Intrinsic Permeation Properties of PDMS Dense
Membranes

Polymer(PES) Concentration(wt%)
15 20 25
N2 Permeance
(GPU) 38,720 13,650 3,250
C;H,; Permeance A\
(GPU) 44,667 16,382 3,640
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Fig. 3. SEM images of composite membranes with different PDMS thickness. (a) PES asymmetric support layer, (b) composite
membrane (4 ym), (c) composite membrane (10 ym), (d) composite membrane (15 ym)

Table 3. Relation Between Thickness of PDMS Selective Layer, Gas Selectivity and rpm of Spin Coater for Different PES

concentration

(a)
RPM 100 150 200 250 300 400
N; Permeance (GPU) 13.76 18.35 21.80 40.20 58.23 404.00
C:Hs Permeance (GPU) 114.22 147.50 174.40 333.66 460.00 804.70
Selectivity (a) 8.30 8.06 8.00 8.30 7.90 1.99
Coating Thickness (um) 13 10 9 5 2 0.5
(b)
RPM 100 150 200 250 300
N; Permeance (GPU) 10.12 13.4 16.83 21.83 31.04
C:H,; Permeance (GPU) 81.97 108.00 126.23 138.62 149.00
Selectivity (@) 8.10 8.06 7.50 6.35 4.80
Coating Thickness (um) 15 1 9 5 2
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Fig. 4. Effect of support layer resistance on composite
membrane performances.
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