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Figure S1. '"H-NMR spectra of the monomers
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Figure S2.'"H-NMR spectra and ""F-NMR spectra of PFT-Cs-SNp (a, b) and PFST-Cs-SNp(c, d) before
and after deprotection of neopentyl ester group. The peaks indicated by red arrows are derived from

aromatic protons of 2,2’-spirobifluorene

(a) CHCl, a

T T T T

8 6 4 2 0 130 -135 -140 -145 -150 -155 -160
Chemical shift (ppm) Chemical shuft (ppm)
(b) CH,0H
H,O
d d

Y S :

T T T T

8 6 4 2 0 -130 -135 -140 -145 -150 -155 -160
Chemical shift (ppm) Chemical shift (ppm)
CHCl, .
(c) d
c _/ i
bo, i
h OSO "
a 8 6 4 2 0 430 -135 -140 -145 -150 -155 -160
Chemical shift (ppm) Chemical shuft (ppm)
(d) CH30H
d
a
o — 0
HO™ GSOH

|
a \ 4‘

|- “
I | »// LI_.JJW"“-/LI"‘J]IU\-—— WMM

8 6 a 2 0 130 -135 -140 -145 -150 -155 -160
Chemical shift (ppm) Chemical shuft (ppm)




Table S1 Molecular weight of the polymers

Polymer M, (kDa) M,, (kDa) Polydispersity
PFT-Cs-SO;Np 50.9 224 4.4
PFST-Cs-SO;Np 31.3 150 4.8

Figure S3. Stress-strain curve of the membranes
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Figure S4. Chemical structure of the membranes shown in Table 1
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Figure S5. Stability of hydrogen permeability in PFST-Cg-SO;H membrane at 80 °C RH90%
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