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Figure S1

Figure S1. Photography of the SSN wafer (a), PDA-functionalized SSN wafer (b), and ZIF-8 membrane

supported on PDA-functionalized SSN wafer (c).
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Figure S2

Figure S2. FESEM image of the ZIF-8 membrane layer prepared on PDA-functionalized SSN after 10

minutes ultrasonic treatment.
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Figure S3

Figure S3. Top view FESEM image of the zeolite LTA membrane supported on PDA-functionalized

SSN prepared at 60 °C for 24 h.
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Figure S4
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Figure S4. H,/CH, selectivity and permeances of the ZIF-8 membrane prepared on PDA-functionalized

SSN as function of the H, partial pressure at 100 °C.

S5



Table S1

Table S1. Single and mixed gases permeances and separation factors for the ZIF-8 membrane

prepared on PDA-functionalized SSN at 100 °C and 1 bar (in mixed gases permeation,

equimolar mixtures have been used).

Separation performances of the ZIF-8 membrane supported on PDA-functionalized SSN

Knudsen

Gasjj constant Single gas Mixed gases
Permeances(i) Permeances(j) ISF Permeances(i)  Permeances(j) SF
(mol/m?-S'-Pa!)  (mol/m?-S!-Pal) (mol/m?2-S!-Pa!)  (mol/m?-S'-Pal)
H,/CO, 4.7 2.66 x 107 3.02x10° 8.8 2.38x 107 2.94x10° 8.1
Ho/N, 3.7 2.66x 107 1.73 x 10°¢ 154 2.46x 107 1.64 x 106 15.0
H,/CH,4 2.8 2.66 x 10 1.08 x 10-¢ 24.6 2.35x 107 1.01x 106 232
H,/C;Hg 4.7 2.66 x 107 6.01 x 108 442.5 2.12x10° 6.43x 108 329.7

ISF: ideal separation factor; SF: separation factor.
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Table S2

Table S2. Separation performances of ZIF-8 membranes prepared on PDA-functionalized

SSN for the separation of equimolar H,/CH4 mixtures at 100 °C and 1 bar.

Membrane H, permeance CH4 permeance HZ/C.H.“ Avergge standard de'vivation
(mol'm2-s1-Pa’!) | (mol'm?2-s'-Pal) | selectivity selectivity of selectivity
Ml 2.30x 107 1.02 x 10° 22.5
M2 2.26x 107 9.78x 1077 23.1 22.57 0.50
M3 2.37x 107 1.07 x 10° 22.1
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Table S3

Table S3. Comparison of the gas separation performances of the ZIF-8 membrane prepared on

PDA-functionalized SSN in this study with other zeolite and MOF membranes from literatures.

Mixture as separation performances

Membrane Po(rri;;ze Teren?oe(rja)ltur Selectivity H, permeances Reference
HyCO,  Hy/CH,  HyCsH,  (mol/mS!-Pal)

DDR 0.36 x 0.44 300 3.5 / / 7.9 x 10 S1
Matrix AIPO, / 35 9.7 / / 1.1x107 S2
SAPO-34 0.38 200 23 / / 7.0x 108 S3
LTA AIPO, 0.40 25 7.6 43 146 2.5x 107 S4
NaA 0.41 20 6.7 4.9 15.8 2.3x107 S5
ITQ-29 0.41 300 7.84 624 127 3.6x 107 S6
MOF-5 1.40 / KD? KD? / 4.7x10° S7
HKUST-1 0.90 25 6.8 6 7.0 1.0x 10¢ S8
HKUST-1 0.90 25 4.6 3.0 / 6.7x 107 S9
IRMOEF-3 ¢ / 25 4.1 2.0 2.4 1.1x10°¢ S10
MIL-53 0.73x0.77 / 5.4 4.0 / 5.0x 107 S11
SIM-1 0.34 25 244 2.6¢ / 8.2x 107 S12
ZIF-7 0.30 200 6.5 59 / 8.0x 10 S13
ZIF-8 0.34 25 4.5¢4 11.3 / 5.1x10% S14
ZIF-8 0.34 25 6.0 15 300 1.0 x 107 S15
ZIF-8 0.34 23 / / 545 4.4x107 S16
ZIF-8 0.34 22 39 13.0 474 1.5x 10 S17
ZIF-22 0.29 50 7.2 52 / 1.9x 107 S18
ZIF-69 44 25 274 3.74 / 6.50x 10% S19
ZIF-90 0.37 200 724 15.3 / 2.51x 107 S20
ZIF-90 0.37 35 1.84 274 / 3.19x 10% S21
ZIF-90 4 / 200 15.3 18.9 / 2.02x 107 S22
ZIF-90 ¢ / 225 20.1 70.5 458.3 2.85x 107 S23

ZIF-8 0.34 100 8.1 232 329.7 >2.1x107 This work

2ideal separation factor, ® Knudsen diffusion, ¢ AM6 modified IRMOF-3, 4 ethanolamine modified ZIF-90, ¢ APTES modified
ZIF-90.

S8



References:

(S1) M. Kanezashi, J. O’Brien-Abraham, Y. S. Lin, AIChE Journal, 2008, 54, 1478—1486.

(S2) G. Guan, T. Tanaka, K. Kusakabe, K. Sotowa, S. Morooka, J. Membr. Sci. 2003, 214, 191-198.

(S3) M. Yu, H.H. Funke, R. D. Noble, J. L. Falconer, J. Am. Chem. Soc. 2011, 133, 1748-1750.

(S4) A. Huang, F. Liang, F. Steinbach, T. M. Gesing, J. Caro, J. Am. Chem. Soc. 2010, 132, 2140-2141.

(S5) A. Huang, J. Caro, J. Mater. Chem. 2011, 21, 11424-11429.

(S6) A. Huang, J. Caro, Chem. Commun. 2010, 46, 7748—7750.

(S7)Y. Yoo, Z. Lai, H. K. Jeong, Microporous Mesoporous Mater. 2009, 123, 100—106.

(S8) H. Guo, G. Zhu, . J. Hewitt, S. Qiu, J. Am. Chem. Soc. 2009, 131, 1646—1647.

(S9) J. Nan, X. Dong, W. Wang, W. Jin, N. Xu, Langmuir 2011, 27, 4309—4312.

(S10) Y. Yoo, V. Varela-Guerrero, H.-K. Jeong, Langmuir 2011, 27, 2652-265.

(S11) Y. Hu, X. Dong, J. Nan, W. Jin, X. Ren, N. Xu, Y. M. Lee, Chem. Commun. 2011, 47, 737-739.

(S12) S. Aguado, C. H. Nicolas, V. Moizan-Baslé, C. Nieto, H. Amrouche, N. Bats, N. Audebrandd, D. Farrusseng, New J. Chem. 2011, 35,
41-44.

(S13) Y. Li, F. Liang, H. Bux, A. Feldhoff, W. Yang, J. Caro, Angew. Chem. Int. Ed. 2010, 49, 548-551.
(S14) H. Bux, F. Liang, Y. Li, J. Cravillon, M. Wiebcke, J. Caro, J. Am. Chem. Soc. 2009, 131, 16000—16001.
(S15) H. Bux, A. Feldhoff, J. Cravillon, M. Wiebcke, Y. Li, J. Caro, Chem. Mater. 2011, 23, 2262-2269.
(S16) Y. Pan, Z. Lai, Chem. Commun. 2011, 47, 10275-10277.

(S17) Y. Pan, B. Wang, Z. Lai, J. Membr. Sci. 2012, 421-422, 292-29.

(S18) A. Huang, H. Bux, F. Steinbach, J. Caro, Angew. Chem. Int. Ed. 2010, 49, 4958-4961.

(S19) Y. Liu, E. Hu, E. A. Khan, Z. Lai, J. Membr. Sci. 2010, 353, 36—40.

(S20) A. Huang, W. Dou, J. Caro, J. Am. Chem. Soc. 2010, 132, 15562—-15564.

(S21) A.J. Brown, J. R. Johnson, M. E. Lydon, W. J. Koros, C. W. Jones, S. Nair, Angew. Chem. Int. Ed. 2012, 51, 10615-10618.
(S22) A. Huang, J. Caro, Angew. Chem. Int. Ed. 2011, 50, 4979-4982.

(S23) A. Huang, N. Wang, K. Kong, J. Caro, Angew. Chem. Int. Ed. 2012, 51, 10551-10555.

S9



