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Figure S1: High magnification SEM analysis of spherulite formation on neat PEBAX membrane cast at 35 °C.
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Figure S2: XRD patterns according casting plate temperatures (A and B) and ultrasound treatment (C).
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Figure S3: Thermograms of PEBAX according casting plate temperatures (The curves have been shifted vertically for
clarity).

Table S1: CO: and N2 permeability, CO: diffusivity and CO: solubility coefficients for PEBAX and MMMs at different
casting temperatures. (No data for N2 diffusivity and solubility due to large uncertainty).

Membrane Permeability N> Permeability CO:  Diffusivity CO: Solubility CO:
[Barrer] [Barrer] [107 cm?/s] [102cm3(STP)/(cm3.cmHg)]
PEBAX - -5°C 6.2 (1) 62 (1) 2.3 (0.1) 2.7 (20.1)
PEBAX - 10°C 1.5 (+0.2) 73 (£2) 2.3 (£0.5) 3.2 (1)
PEBAX -25°C 1.1 (0.5) 49 (£3) 2.6 (x0.3) 1.9 (z0.3)
PEBAX -35°C 0.6 (x0.1) 37 (£1) 2.1 (x0.3) 1.7 (£0.2)
PEBAX - 50°C 0.4 (+0.2) 27 (£1) 2.8 (+0.9) 1(0.6)
MMM - -5°C 2.1 (1) 66 (£2) 2.2 (0.1) 3 (£0.1)
MMM -10°C 1.1 (£0.1) 75 (£1) 2.1 (x0.3) 3.5 (x0.2)
MMM - 25°C 1.4 (x0.1) 72 (1) 1.9 (20.3) 3.8 (x0.7)
MMM - 35°C 1 (20.3) 74 (1) 2.2 (x0.1) 3.8 (x0.6)
MMM - 50°C 1.4 (0.2) 84 (+1) 2.3 (x0.3) 3.6 (20.4)
MMM - 1hF20minC 0.8 (x0.3) 74 (£1) - -
MMM - 4hF 0.8 (x0.4) 35 (1) - -
MMM - 4hC 1.1 (+0.5) 80 (1) - -
MMM - 5hF1h40C 0.7 (+0.3) 65 (+2) - -
Maxwell Equation:
_ Prilier+2Pp+2@riiler(Priller—Pp)
Prarm = Fr [ Prilier+2Pp+@riiter(PFiiler—Pp) (D

where Pvmy is the gas permeability of the Mixed Matrix Membrane, Py is the gas permeability of the polymer matrix
(PEBAX), Priter is the gas permeability of the filler (ZIF-8), ®riter is the volume fraction of the filler inside the MMM.



