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Materials.

Zn (NO3),-6H,0, 2-methylimidazole, and dopamine hydrochloride were purchased from Sigma-
Aldrich(Shanghai) Trading Co., Ltd. (Shanghai, China). Anodisc 25 (0.02um) were obtained from
Whatman™

Membrane preparation

Here, we used a common sand core filter as the equipment for membrane preparation (Fig. S1a). Generally,
the sand core is porous so that the liquid can penetrate through it. During the membrane synthesis, the
sand core is sealed by plastic wrap to prevent the liquid leak. The AAO plate is placed right on the wrapped
sand core, then put on the cylindrical funnel and sealed the seams, thus the equipment for membrane
preparation is ready (Fig. S1b). When we start to grow ZIF-8 membrane, just pure the precursor solution
into the cylindrical funnel, and keep the whole apparatus standing for a certain period. During the whole
process, we didn’t use the filtering capability of the sand core filter so that no actual vacuum is applied. the
sand core filter just served as a support for AAO to keep the reaction solution only on the top side of AAO.
Other equipment which could offer similar benefit can also be used.
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Fig. S1. a) Digital images of sand core filter. 1. Cylindrical funnel (glass cavity); 2. Sand core; 3. Triangular flask.
b) Schematic drawing of the sand core filter for the simple one-step membrane preparation

Gas permeation test.
Single gas test.
The single gas permeation of membranes was measured using a homemade constant-volume

apparatus(Fig. S2). Membranes were sealed on a stainless steel permeation cell with aluminum tape with
an effective test area of 0.79 cm?2. The feed pressure of each testing gas is atmospheric pressure. And the

gases were test in the sequence of H,, CO,, N,, CHy4, C3Hg and C3Hg at 35 C.
The molar flow rate (Na) of the permeating gas was calculated from the linear pressure rise, and its
coefficient was calibrated using a digital flowmeter Membrane permeance P, (mol-m2-s-'-pa') could be

caculated with the following equation 1.
N
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where N, (mol-s™) is the permeate flow rate of component gas a, AP, (P,) is the pressure difference of
upstream and downstream of the membrane, and A (m?2) is the membrane area. The ideal selectivity of gas

to gas b (Sa/b) were calculated from Pa and Pb as shown in equation 2.
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The permeance of all gases could be converted to permebaility, Since the unit of permeance is mol m2 s-
Pa-!, while 1 Barrer = 3.4 x 10-'>mol - m - m2 - s - Pa! Therefore, the permeance-permeability

conversion equation can be expressed as follow:
34 %P,
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Where P; is permeance (mol - m?2 - s - Pa') data, P, is permeability (10-10 - cm3(STP) - cm - cm2) data, /
(um) is membrane thickness.
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Fig. S2. Constant-volume apparatus for single gas permeation test.

Propylene/propane binary gas test

The binary gas measurements were conducted on a Wicke—Kallenbach setup (Fig. $3) . Generally, the
feed gas made of equimolar mixture of propylene/propane were fed to the top surface of the membrane
while argon were used as the weep gas on the permeate side.the feed presure was 1 atm. The totally flux of
the permeate gas were measured by a flow meter and the composition was analyzed by a gas
chromatography (EchromA90).

The separation factor Si/j of a binary mixture permeation is defined as the quotient of the molar ratios of the
components(i,j) in the permeate, divided by the quotient of the molar ratio of the components(i,j) in the
retentate as show in following equation 3.
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Fig. S3.The propylene/propane binary gas permeation measurement set up.
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Fig. S4. SEM crossctlonal view of a) AAO support and b) as- prepared ZIF-8/PDA-24 membrane.
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Fig. S5. EM imes of pur IF-8 deposited on AAO support a) top view, b) cross-sectional view.
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Fig. S6. FT-IR spectra of ZIF-8/PDA membranes and PDA coated AAO.

Pure PDA coated AAO shows weak absorption peaks while ZIF-8/PDA membranes show typical
absorption peaks of Hmim ring strecting accordding to the literature’.
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Fig. S7. TGA curves of particles collected from ZIF-8 precursor solution and ZIF-8/DA precursor solution.
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Fig. S8. FT-IR spectra of particles collected from ZIF-8 reaction solution and ZIF-8/DA reaction solution.
The FT-IR spectrum of particles from the ZIF-8/DA precursor solution shows identical peaks to pure
polydopamine?.
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Fig. S10. Comparison of the ZIF-8 membrane with the theoretical ZIF-8 permeability. The black line denotes
the Robeson upper bound for b) H,/CO,, ¢) H,/N,, and d)H./CH,4. The ideal pure ZIF-8 permeability is based
on gas adsorption test.
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Fig. S12. SEM a) plain and b) cross-sectional images of ZIF-8/PDA-12 on Polyimide nano-filtration membrane

Our dopamine-assited method can also synthesis ZIF-8/PDA membrane on polymer substrates such as
cellulose acetate micro-filtration membrane and Polyimide nano-filtration membrane, suggesting the
universality of this facile strategy for different substrate. Due to the different expansion rates in water, the
polymeric substrates tend to severely shrink during the membrane drying process, resulting in the crack of
ZIF-8 layer ,thus the permeance data cannot be collected.



Table S1. Element mass concentration of pure ZIF-8 and ZIF-8/PDA membranes

Atomic Concentration %

Samples N/Znrato  7a2p  0O1s N1s C1s Al2p
Pure ZIF-8 (Powder) 4.4 196 1378 861 7565  0.00
ZIF-8/PDA-1 4.6 3.03 1042 14.00 7254  0.00
ZIF-8/PDA-6 3.6 3.01 10.82 1351 7267 0.00
ZIF-8/PDA-12 2.5 489 1800 1224 6486 0.00
ZIF-8/PDA-24 0.8 10.26 2414 795 5765  0.00

Table S2. Gas permeance and selectivity of ZIF-8/PDA membranes

Permeance (108 mol m2 s Pa') Selectivity
Membrane Thickness H, CO, N, CH, CsHg CsHg H/NH/CHH/CHH/CHCHI/CH
(“m) 2 2 2 4 2 3 6 2 38 36 3 8
ZIF-8/PDA-1 1.6 146 69.3 26.3 22.3 5.84 1.18 56 65 250 124 5.0
+0.10 +9.1 +4.3 +1.7 14 +0.36 +0.073 +0.73 +0.81 3.1 +155 10.62
ZIF-8/PDA-6 3.0 84.0 27.9 5.70 6.41 0.76 0.028 147 13.1 110 3000 271

+0.17 +4.8 +1.6 +0.29 +0.36 +0.043 +0.0015 #1.9 1.5 #125 £339 +3.1

ZIF-8/PDA-12 5.5 28.0 10.1 2.10 2.16 0.26 0.0041 13.3 129 106 6680 63.1
+0.15 +1.3 +0.43 +0.090 +0.09 +0.011 +0.00018 +1.1 #1.1 £9.1 572 54

ZIF-8/PDA-24 6.8 12.3 6.41 0.85 1.00 0.19 0.0019 144 123 656 6494 99.0
+0.50 +0.91 +0.47 +0.063 +0.074 +0.013 +0.00014 21 #1.8 +9.6 +964 +14.6




Table S3. Comparison of the gas separation performances of the ZIF-8 membrane in this study with other
molecular sieving membranes from literatures

Memrbane Temperature H, Selectivity
Membrane Substrate Thickness (°C) & Permeance Ref.
(um) (10-¢ mol

Pressure (bar) o R
m2stPal) THN, HJ/CH, Hy/CsHs CsHe/CaHa

ZIF-8/PDA-1 AAO 1.6 35&1 14649.1 5.6 6.5 124 5.0
+0.10 +0.73 +0.81 +15.5 +0.62 This work
ZIF-8/PDA-6 AAO 3.0 35&1 84.0+4.8 14.7 13.1 3000 271
+0.17 +1.9 +1.5 +339 +3.1
ZIF-8/PDA-12 AAO 5.5 35&1 28.0£1.3 13.3 12.9 6680 63.1
+0.15 +1.1 +1.1 +572 5.4
ZIF-8/PDA-24 AAO 6.8 35&1 12.31£0.91 14.4 12.3 6494 99.0
+0.50 +2.1 +1.8 +964 +14.6
ZIF-8/GO AAO ~0.06 25&1 5.46 111 11.2 405.0 12 [4]
ZIF-8 titania ~40 25&1 6.04 11.6 12.6 [5]
ZIF-8 Al,O3 ~20 150&1 21.7 17.6 34.8 905.1 15.1 [6]
ZIF-8 Al,O3 ~2 25&1 ~50 [7]
ZIF-8 PVDF 1< 25&1 2010 7.8 8.6 [8]
ZIF-8 a-alumina ~1 25&1 23 13.7 14.8 953 36.0 [9]
tubular
ZIF-8 PVDF hollow 0.017 2154 15.1 17.9 1145 445 [10]
fibre
ZIF-8 a-Al,O3 ~4 35&1 47.2 10.6 11.3 301 [11]
ZIF-8 AAO 2 25&1 768 9.4 14.2 [12]
ZIF-8 AAO 0.5 25&1 830 15.5 16.2 2655 31.6 [13]
ZIF-8/g-C3N,4 AAO 0.2 25&1 6.7 36 45 142 [14]
ZIF-8 Al,O3 250&1 13 90 139.1 3816.6 [15]
ZIF-8 P84 HFs 35&1 1.3 72.4 [16]
ZIF-8 Ceramic 1.2 80 [17]
tube
ZIF-8 AAO 0.2 25&1 300 [18]
ZIF-8 PTSC 0.62 25&0 21 1737 255 [19]
ZIF-8 coated PTSC 14 25&0 1 4076 106 [19]
with PTMSP
ZIF-7-8 AlL,O3 25&* 30 12.5 21.3 [20]
UiO-66 a-Al,O3 5 25&1 2.6 4.7 12.9 22.4 [21]
ZIF-7 Al,O3 1.5 200&1 8 7.7 59 [22]
ZIF-90 AlL,O3 20 200&1 25 12.6 15.9 [23]
NH,-MIL-53 Glass frit 15 15&1 267.1 20.7 23.9 [24]
discs
Cu,(BTC), a-Al,O3 13 7.25 7.18 5.80 [25]
JUC-150 nickel 30-40 25&1 18.3 171 26.1 [26]

screen

Table S4. The propylene/propane binary gas permeance and selectivity of ZIF-8/DA membranes

Permeance (10-'° mol m2 s Pa') Selectivity

Membrane CsHs CsHs C3He/CsHg
ZIF-8/PDA-1 553 148 3.74
ZIF-8/PDA-6 74.3 2.91 255
ZIF-8/PDA-12 25.5 0.44 58.0
ZIF-8/PDA-24 18.8 0.20 94.0
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