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B Thermal stability of poly(PFMD) and poly(PFMMD)

Thermal degradation of poly(PFMD) and poly(PFMMD) were investigated using a
thermogravimetric analyzer (TGA, TA Instruments DSC SDT Q600, New Castle, DE). The
system operated at a heating rate of 10 °C/min and a nitrogen flow of 100 ml/min. Figure S1
presents TGA curves of poly(PFMD) and poly(PFMMD). Both perfluoropolymers show thermal
stability above 400 °C, which is comparable to polytetrafluoroethylene (PTFE) and other
perfluoropolymers such as Teflon AFs and Hyflon ADs."? The stability is ascribed to the strong
C-F bond with low reactivity and the protection of the polymer main chains from degradation by

fluorine atoms.'
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Figure S1. TGA curves of poly(PFMD) and poly(PFMMD) under N, atmosphere.



Gas transport properties in poly(PFMD) and poly(PFMMD)

Fig. S2a compares the pure-gas permeability of poly(PFMD) and poly(PFMMD) at 35 °C as

a function of the penetrant critical volume. Poly(PFMMD) exhibits higher gas permeability and

lower He/gas selectivity than poly(PFMD), as shown in Fig. S2b, because of the higher FFV in

poly(PFMMD) (0.23) than poly(PFMD) (0.21).
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Figure S2. Comparison of (a) gas permeability
poly(PFMD) and poly(PFMMD).
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The sorption of small molecules in glassy polymers is usually described by the dual-mode

model using eq

C,=k,p,+
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where k, is Henry’s sorption coefficient, C,, is the Langmuir capacity parameter representing the

maximum amount of penetrant sorbed in the nonequilibrium excess free, and b is an equilibrium

constant indicating the affinity between the penetrant and polymer.’

Table S1. Dual-mode sorption parameters including k; (cm*(STP)em’ atm), C,
(cm*(STP)/cm?), and b (1/atm) in poly(PFMD) and poly(PFMMD) at 35 °C.

. Poly(PFMD) Poly(PFMMD)

» k4 o b kg C, b
Ar 0.19 2.3 0.068 0.32 3.2 0.096
CO, 0.93 5.4 0.20 0.64 15 0.096
CH, 0.27 2.3 0.11 0.26 5.5 0.067
C,H, 0.45 8.9 0.15
CoHq 0.80 3.7 0.44 0.57 10 0.14

Table S2. Calculated gas solubility (cm® (STP)/(cm® atm)) in poly(PFMD) and poly(PFMMD) at
infinite dilution and 10 atm using the parameters from Table S1.

Poly(PFMD) Poly(PFMMD)
Gas Infinite Infinite
dilution 10 atm dilution 10 atm
Ar 0.35 0.28 0.63 0.48
Co, 2.0 13 21 14
CH, 0.52 0.39 0.63 0.48
C,H, 1.8 0.98
CH, 24 1.1 2.0 12
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