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Figure S1: IR spectra of PHU-N3 with respective formulations y:z corresponding to CSBO:N3 ratio in mol/mol.


mailto:jean-francois.gohy@uclouvain.be

a) ——G' —G" b) ——G' ——G"
200000 3 200000 1
180000 3 180000
160000 {  PHU-N2N3,q, 160000 1 PHU-N2N3-Epys,
£ 140000 5140000 :
= 120000 - 120000
© 100000 ©100000 ]
£ 80000 3 2 80000 3
B 60000 ; 60000 :
40000 3%* 40000 -
20000 Jasstesssisinisst s sttt} 20000 :
| S e—— 0 3
0.01 010 1.00 10.00 100.00 0.01 1.00 100.00
0 Strain (%) Strain(%)
——G' —4—G'" —e—Tan Delta d) ——G' ——G'" —e—Tan Delta
1000000 3 e 101000000 5 - 10
] ; 1 i
100000 4 g 100000 4 [
£ 10000 | ; 172 10000
- ] g & ©
1 = .
% 1000 § & 1000 L1 2
= s
E; 100 ; - 0.1 -§ 100 -
] o
10 4 10 = -
5 PHU-N2N3,0, PHU-N2N3-Ep,.,
) (L P ——————————— N || 1] —rrrrriT —r—rrreet- 0.1
001 010  1.00  10.00  100.00 0.01 1.00 100.00

Angular frequency (1/s)

Angular frequency (1/s)

Figure S2: Assessment of mechanical properties of PHU-N2N3 a) and c) and PHU-N2N3-Ep, b) and d) by rotational rheology.
a) and b): strain sweep test at a constant angular frequency of 10/s at 21°C. c¢) and d): frequency sweep test at a constant
strain of 0.1% at 21°C.
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Figure S3: IR spectra of PHU-N2N3, a) and PHU-N2N3-Ep b) with respective formulations in comparison to PHU and CSBO.
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Figure S4: Nyquist plots of SS|PHU-SPE|SS symmetric cell at 30 °C: a) PHU-N2N3-LiTFSI and b) PHU-N2N3-Ep-LiTFSI.
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Figure S5: Variable temperature conductivity of PHUs in comparison to CSBO with 20 wt% of LiTFSI.
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Figure S6: Linear sweep voltammetry at 60 °C of a) PHU-N2N3-LiTFSI and b) PHU-N2N3-Ep-LiTFSI.
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Figure S7: Bar chart of abundance ratio % as result of quantification via XPS on cycled PHU SPE membranes with Li-Li
symmetric cells for stripping and plating.
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Figure S8: HR-XPS of a) and d) oxygen (O1s), b) and e) nitrogen (N1s), ¢) and f) lithium (L1s) of cycled PHU SPE membranes
after stripping and plating with Li-Li cells.



Table S1: Quantification table of XPS analysis of cycled PHU SPE membranes indicating, binding energy (BE), full width at half
maximum (FWHM), and abundance ratio (A%).

BE 688.2 |684.6 331.8[ 3090 1 303 5 288.8 | 287.9 [286.3| 284.9 S8

PHU-N2N3-
film-cycled FWHM 1.8 1.8 21 16 1.6 13 13 13 18 P
A% 12 02 15199 1 03 04 10.7) 3.0 12 bgs 720 | 835 1 0.8 | 36
BE 688.2 |684.5 531.8|399.8 [398.4 288.5 | 287.8 |286.4| 284.8 550
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