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1. Ultrasonic

2. Scanning Electron Microscope (Philips¢ XL 30(

3. Fourier Transform Infrared Spectrometer

4. X-ray Powder Diffractometer (Bruker AXS-D8 Advance)
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Fig. 1 Schematic of the gas permeation measurement system.

1.Gas Chromatography (Agilent 7890A GC)
2. Mass Flow Controller (MFC)
3. Mass Flow Meter (MFM)
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Fig. 4 SEM images of (a) pristine support surface, (b) GO nanosheets, © ZIF-8 nanopatrticles, (d) ZIF-8@GO composite nanoparti-
cles, (e) surface of the ZIF-8@GO composite membrane, and (f) cross-section of the ZIF-8@GO composite membrane.
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Table 1 Permeability and selectivity results for propylene/propane of the ZIF 8@GO composite membrane.

. - Permeability C.H .
2
Thickness (um) | Permeability C,H, (mol/m’.s.Pa) (mol/ Z.S.Pas) 8 Selectivity C;H/C,H, | Membrane
3 2*10® 2.76*101° 72.5 ZIF-8 @ GO
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Table 2 Surface area of GO, ZIF-8, and ZIF-8/GO composites.

BET Surface Area (m? g™)

Total Porous Volume (cm® g')

Average Pore Size (nm)

Membrane Sample

398.28 0.042549 23.61 GO
1554.5 0.4474 1.9687 ZIF-8
859.55 0.6936 2.0819 ZIF-8/GO




BB s 5 lins ans

350
—t— ADS DES

300

250 2
200 s
150

100

Volume Adsorbed (Cm3(STP)g™)

50

0 0/2 0/4 0/6 0/8 1 1/2
Relative Pressure (P/Po)

e Pge &S e sline ays

0/005
0/004
0/003

0/002

dvp/drp (cm’g'nm™)

0/001

0] 10 20 30 40 50

-0/001

Pre Diameter (rp/nm)

ZIF-8@GO (gly oas saslive Il jam ojlail 598 gz (b) 5 (59,05 280 —0d o o 5gnl (a) & S
Fig. 5 (a) Nitrogen adsorption-desorption isotherms and (b) observed pore size distribution curves for ZIF-8@GO.
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Table 3 Comparison of similar membranes’ performance for propylene/propane separation.

Reference | Propylene/Propane Selectivity Propylene Peg;lrerzlglity (GPU or Membrane
45 136-177 50-60 MFI/GO/ZIF-8
61 60-106 - ZIF-8/PMMA
62 31 56.2 ZIF-8/6FDA-DAM MMM
63 26.8-28.5 100-125 ZIF-8/6FDA-DAM Nano Surface
In this study 72.5 200 ZIF-8/GO
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