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S1. In situ crystallization of ZIF-11 for 96 h on Mott supports
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Figure S1. XRD pattern of a symmetric stainless steel support (Mott Corporation) after one ZIF-11 in
situ synthesis in DEF at 60°C for 96 h and the PXRD reference patterns of ZIF-11
(CCDC number: 602545) and ZIF-7-1II (CCDC number: 988184).

Figure S2. SEM image of symmetric stainless steel support Mott/1/96h (0zir-11 = 0.47 mg-cm?) after
one ZIF-11 in situ synthesis in DEF at 60 °C for 96 h.



S2. MISC (6 h, 60°C) of ZIF-11 on Mott supports — Permeance

4.5
4.2
- 4.1
- 4.0+
© 3.9
a 3.9
=
v 3.7
o 3.6
g B33
- 3.5 3.5 355
5 351 22 D o
S % %%
b0 5
w 3.3 X KK
o 5% 00
o bodes X%
= XS XL
% 3.1 525
— re%s 35
~ 5% K
3.04 3.0 3 3RS
S 55 5
5 5
XS 05008
3 35
podes X%
5% K
X% 35
9% oo
& S
2.5+ et
He|N2|C02 He|N2|C02 He|N2|co2 He|N2|COZ
support (S) S + 2xZIF-11 S + 3xZIF-11 S +4xZIF-11

Figure S3. Single gas permeance of He, N2 and CO:z (T =25°C, Ap =1 bar) through a stainless steel
support after applying 2, 3 and 4 consecutive ZIF-11 in situ syntheses (t = 6 h) in DEF at 60 °C.

S3. In situ crystallization of ZIF-11 on GKN supports
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Figure S4. XRD pattern of an asymmetric stainless steel support (GKN Sinter Metals) after (a) one and
(b) two ZIF-11 in situ synthesis step(s) in DEF at 60 °C (t = 6 h) and PXRD reference pattern of ZIF-11
(CCDC number: 602545).



S4. Results of repetitive drop seeding
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Figure S5. SEM images of a symmetric stainless steel support (Mott Corporation) after different
numbers of drop seeding (10 wt.% of ZIF-11 dispersed in Ethanol).



S5. Short discussion on possible reasons for crack formation

During our investigations, we noticed that crack formation can also be attributed to mechanical
instability of the layers. SEM images of a ZIF-11 membrane before and after permeance
measurements show that the compressive force which is exerted by the sealing within the membrane
test cell leads to defect formation (Figure S6).

(a) ZIF-11 layer prior to mechanical stress (b) ZIF-11 layer after mechanical stress

Figure S6. SEM images (2000x) of a ZIF-11 membrane on a stainless steel support (Mott) (a) before
and (b) after mounting in the permeance measurement cell. The membrane was prepared by drop
coating and 6 h of secondary growth at 60 °C in DEF.

Furthermore, it is assumed that crack formation is facilitated by too fast evaporation of solvent
as also discussed by Dong et al. on the example of ZIF-78 membranes [1]. This was confirmed by
preparing ZIF-11 membranes in a mixture of toluene-ethanol which is lower boiling than DEF.
Figure S7 depicts that the membrane exhibited numerous cracks and some parts of the support were
not completely covered by the layer.

Figure S7. SEM image of ZIF-11 membrane Mott/dr/hte/6h prepared by drop coating and room
temperature secondary growth (6h) in a toluene-ethanol mixture.

This also confirms our hypothesis that DEF synthesis is better suited for ZIF-11 membrane
preparation. It should be noted that the drying of the membranes was not optimized within this work.
Typically, membranes were not solvent exchanged but slightly rinsed with EtOH after synthesis and
dried at room temperature. Possibly, optimizing the drying process will further enhance membrane

quality.
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