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Fig. S1. Schematic illustration of the Wicke-Kallenbach set up for binary propylene/propane

permeation measurements
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Fig. S2. (a) ATR-FTIR spectra of pristine Kapton® films (KAP) and films subjected to

different hydrolysis time (KAP-x, x represents KOH treatment time in minutes) (b) ATR-



FTIR spectra of KAP, KAP-6, KAP-6-Zn, and KAP-6-Zn-ZIF-8

Intensity (a.u.)

Fig. S3. (a) PXRD patterns of pristine Kapton® (KAP), 6 min KOH treated Kapton® (KAP-

6), and Zn-doped Kapton® (KAP-6-Zn) films. Top and cross-sectional SEM images of (b)
KAP, (c) KAP-6, and (d) KAP-6-Zn
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Fig. S4. Relative (110) intensity of KAP-x-Zn-ZIF-8 (x represents KOH treatment time in

minutes) with respect to that of KAP-2-Zn-ZIF-8
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Fig. S5. PXRD pattern of a Kapton® film without KOH treatment after solvothermal reaction
(KAP-0-Zn-ZIF-8) in comparison with that of a sample subjected to 6 min of KOH treatment
and solvothermal reaction (KAP-6-Zn-ZIF-8)
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Fig. S6. (a) Relative DI water electrical conductivity (6i/c) as a function of washing time

and (b) high resolution XPS spectrum of the Zn?*-exchanged Kapton® film after subjected

to extensive washing (180 hrs.)
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Fig. S7. PXRD patterns of samples subjected to 6 min of KOH treatment and solvothermal
reaction (KAP-6-Zn-ZIF-8) after rapid and extensive washing. The Zn?*-doped film with

longer washing time is assumed to be free from coordinated Zn>*

Increasing KOH treatment time >

Fig. S8. Optical images of ZIF-8 thin films synthesized using Kapton® films subjected to
different degree of hydrolysis
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Fig. S9. Changes in ZIF-8/polymer composite layer thickness of KAP-x-Zn-ZIF-8 (x

represents KOH treatment time in minutes) with respect to KOH treatment time
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Fig. S10. Relative (110) intensity of (a) KAP-6-Zn-ZIF-8 and (b) KAP-2-Zn-ZIF-8 samples
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as a function of acid treatment cycle

After 0.05 M HNO; acid treatment

Before 0.05 M HNO; acid treatment
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Fig. S11. (a - d) top and cross-sectional SEM images and (e - h) EDX line scan analysis of

film surfaces before and after acid treatment

Fig. S12. Cross-sectional TEM images and electron diffraction patterns (inset) of KAP-6-
Zn-Z1F-8 at (a) location A and (b) location B
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Fig. S13. (a) PXRD patterns, (b - d) cross-sectional SEM images, and (e - g) optical images
of ZIF-8, Zn sCoq s-ZIF-8, and ZIF-67, respectively
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Fig. S14. EDX line profile analysis of (a) Zn*"-doped, (b) Zn,5Co¢s-doped, and (¢) Co?*-

doped polymer substrates
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Fig. S15. EDX line profile analysis of (a) ZIF-8, (b) Zn,5Co¢s-ZIF-8, (c) ZIF-67 thin films
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on polymer substrates, and (d) Zng sCog 5-ZIF-8 single crystal

16



ZIF-8 layer

ZIF-67 Sidé

(© (d) Zn-N
w 3 1
= S | —
= i ZIF-38 layer
E = Co.N — ZIF 67 layer
E ZIF-8 layer bk 424
= =
7] ]
S| aw =
= e
= @11 é \_\/\
(200) ZIF-8 sim
5 10 15 20 25 435 430 425 420 415 410
20 Wavenumber (cm?)

Fig. S16. Top SEM images of (a) ZIF-67 layer and (b) ZIF-8 layer, (¢) PXRD patterns, and (d)
ATR-FTIR spectra of ZIF-8 and ZIF-67 layers

Fig. S17. Top and cross-sectional SEM images of (a) a pristine Matrimid® flat sheet and (b) a
ZIF-8 thin film on a Matrimid® flat sheet substrate by the PMMOF process
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Fig. S18. (a) cross section view of a pristine Matrimid® hollow fiber under low magnification

(b) top and (c) cross section view (bore side) in higher magnification
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Fig. S19. Propylene/propane separation performances of the PDMS-coated ZIF-8

18



membranes on Matrimid® hollow fibers in comparison to those reported in literature (1
Barrer =3.348 x 1071 molemem 2es '*Pa!). The data includes polymer [1-10], carbon [10-
13], and ZIF membranes [14-38] (ZIF-8 and iso-structural ZIF-67 synthesized on either
organic or inorganic substrates). Note that data for some carbon and polymer membranes are
based on single gas measurements. The commercially attractive region, polymer upper
bound, and carbon upper bound were drawn based on refs. [1], [13] and [39], respectively.
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