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Thermal Properties:

Figure S1 & Table S1 show the TGA data, DSC data for each polymer, and their thermal

transitions.
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Figure S1: a) TGA of each polymer and b) derivation curves support them. C) DSC for each
polymer shows an increase in Tg with increased molecular weight of pBPF from 167 to 176 °C.

Table S1: Additional TGA & DSC Data for Comparison

Ta. 5% Derivative Peaks  Char Yield T,

Polymer -
°C °C wt. % °C
20 kDa pBPF 434 468 522 51.3% 167
40 kDa pBPF 453 464 543 45.0 % 176
20 kDa pBPA 453 507 37.7% 181
40 kDa pBPA 511 534 31.6 % 186




Solution Rheology:

Steady state solution rheology, in Figure S2a-d, shows an increase in viscosity as polymer
loading is increased. Additionally, higher molecular weight polymers showed a wider gap between
loadings, leading to higher viscosities overall. Notably, 40 kDa pBPF shows shear thinning at 30
wt.% loading.
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Figure S2: Solution viscosity from cone-plate rheology for a) 40 kDa pBPA, b) 20 kDa pBPA, ¢)
40 kDa pBPF, and d) 20 kDa pBPF shows an increase in viscosity as polymer concentration
increases. 40 kDa pBPF shows shear thinning at 30 wt.% polymer loading.



40 kDa pBPA Membrane Thickness Comparison:
DI water permeance tests in Figure S3 for 40 kDa pBPA show that as thickness increases,
permeance can decrease significantly for higher polymer loading.
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Figure S3: 40 kDa pBPA membranes made at 75, 100, 125, and 150 um and tested at 5 bar show
a decrease in permeance as thickness is increased.



'TH NMR Spectroscopy with integrations:
Figures S4 & S5 show integrations and peak locations for each 1H NMR Spectroscopy peak.

:.bn __.'.--"'.3,.._
708 706 I ' 676 6.7 |
8 (ppm) e i |
e [
ﬁ"lt{;iﬁﬁ‘ruﬂﬂ"'ﬁgmﬁa 185.27
b) 2 = ZZ4L5sZ2332 = = 2
-~ - Ll ol ol ool o= u:- b L -] L=l —_—
g [ |
] '.Il |=| f I'.
ol I Gy |
WM P L\ el
b S b
2.00 b c R . R
717 715 713 dfl £ 6.83 6.82 6.81 6.80
3 (ppm) 1 6 (ppm)_ !
e — e e E ¥
18" '4 I"vlS- 35 "EII]I'S 00 184 9%] 75 24991

985 00 B5 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05 -10
o (ppm)
Figure S4: 'TH NMR Spectroscopy for a) 20 kDa pBPA confirms 14.4 kDa and b) 40 kDa pBPA
confirms 42.6 kDa.
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Figure S5: 'TH NMR Spectroscopy for a) 20 kDa pBPF confirms 16.1 kDa and b) 40 kDa pBPF

confirms 43.7 kDa.



Solvent Permeance vs. Solvent Density, Molecular Diameter, Carbon Number, and The
Distance Between Solvent & Polymer HSPs:
Figure S6 shows the lack of trends observed when comparing solvent permeance to solvent

density, molecular diameter, number of carbon atoms, and distance between polymer and solvent

HSPs.
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Figure S6: Solvent permeance compared to solvent a) density,'~ b) molecular diameter,®
10'¢) carbon number of solvent, and d) distance between polymer and solvent HSP!!-13 at a
transmembrane pressure drop of 5 bar for water, EtOH, BtOH, EG, and BDO through

membranes cast from 15 wt.% polymer solutions.
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