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Figure S1. Synthetic scheme of PAES-COOH and PAES-g-PEG.
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Figure S2. (a) 'TH-NMR; and (b) FTIR spectra of PAES-COOH and PAES-g-PEG.
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Figure S3. Synthetic scheme of POSS-PEG.
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Figure S5. Nanoparticle size of (a) POSS and (b) POSS-PEG 2000 using DLS analysis.
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Figure S6. FESEM images of PAES-g-PEG membranes containing different amounts of

POSS-PEG 2000 at (a) surface; and (b) cross-section.



Figure S7. Miscibility of PAES, PEG, and POSS-PEG in OS.
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E, = 22.66 kJ mol”

E, = 23.64 kJ mol”

L -8- E_=25.36 kJ mol”
: a
— d
10 - E, = 26.38 kJ mol”
v POSS-PEG 2000 0%, SN 0% -
12 | A POSS-PEG 2000 5%, SN 0% v
m POSS-PEG 2000 0%, SN 5%
® POSS-PEG 2000 5%, SN 5%
-14 71T ' T ' 1

T T T T J T ' I & I g I
26 28 30 32 34 36 38 40 42 44
1000/T

Figure S11. Thermal activation energy of PAES-g-PEG membranes containing different

amounts of POSS-PEG 2000 and SN.



0025 0.025 0.025
0.020 A g™ R, =37579Q 0.020 4 = R,=32020Q 0.020 g™ R =297.920
mem 5T R, =457.07 2 o Lo= R =41220 - Za o
i "5 ml"E. = S PO R,,= 312620
J g 0.0154 g i < 4 o
<« 0015 £ <« ge 0.015 g
£ TN T
E £ " £ S
= = = S /,n.;'.,
0010 I =0.00875 mA Real (2 (0} 0.0104 | _ 00079 mA P T e P w ; 0010 LY
s Real E110) |, = 0.007 mA b T Ra e
=0l
0.005+ I = 0.00477 mA 0.005+ 0.005+
- s = 0.00471 mA I, =0.00511 mA
POSS-PEG 2000 0%, SN 5% POSS-PEG 2000 3%, SN 5% POSS-PEG 2000 5%, SN 5%
0.000 L — - - - 0.000 — T T T 0.000 L— T T T
0 1000 2000 3000 4000 0 1000 2000 3000 4000 0 1000 2000 3000 4000
time/s time/s timels
0.025 0.025
& Befies polaraatian 2
&0 { *_ Afer polarization | o004 L
0.020 - R, = 340.66 0 0.0204 o R, =360.350Q
P = - x| B R_ =440.51 0
gl S T R, =420360 g mm ! E =
<€ 0.075 N < 0015+ S
£ £ ; P
i 100 - 0 ,‘ Y
= = v
0.0104 T T h o we m 0.0104 o i@ @ W 40 S0 o 7
I, =0.0073 mA Real ) () I, =0.00719 mA Reil (Z340)
0.005 - 0.005 1 ’
1, =0.0049 mA =
e POSS-PEG 2000 7%, SN 5% = 000 POSS-PEG 2000 9%, SN 5% oo 0004 CEmA
: : : v : . : . T T
0 1000 2000 3000 4000 0 1000 2000 3000 4000
timels time/s
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Table S1. Comparison of ionic conductivity (o), tensile strength and electrochemical

stability window of PAES-g-PEG/POSS-PEG 2000/SN membrane with those of other

electrolytes recently reported.!'?24

Electrolyte membranes ¢ TS? ESW® [Ref]
(mS cm™) (MPa) %)

GPE-PI10 6.22 * 5.5 [12]
Poly(PEG-co-BTA)/zwitterion 4.79 0.05 4.5 [13]
PAES-g-PEG/POSS-PEG 2000/SN 2.78 3.7 4.9 This work
PIL-UPy/ LiTFSI (DOL+DME) 1.57 0.047 53 [14]
PAES-g-2PEG/IL-EC 1.15 0.9 4.95 [15]
ultrathin dual-salt PEO 0.57 2.4 4.8 [16]
PEO/LiTFSI/In203 0.527 5.1 4.6 [17]
PVAC/LLZTO 0.496 5.97 5.4 [18]
PI/PVDF/LiTFSI 0.41 6.1 5.1 [19]
PVDF+CA/BPSO-LiTFSI 0.4 6.8 4.7 [20]
PZEw-50% 0.275 * 4.94 [21]
F-PMIA@ZIF-8-PEO-LiTFSI 0.239 8.39 5.1 [22]
PEO/LiTFSI/ox-PIL@GO 0.101 0.43 5.28 [23]
PEO/POSS-PEG1000 0.08 0.406 5.08 [24]

3 Tensile strength and ® electrochemical stability window.



Table S2. Comparison of the S/SPE/Li cell performance based on PAES-g-PEG/POSS-PEG

2000/SN membranes with those based on some other electrolytes recently reported.>>-33

Discharge capacity (mAh g')

Capacity retention

Electrolyte membranes 02C  05C  10C  2.0C (%) [Ref]

(C /eycle number)
PEO/ PIM-8% solid electrolyte 1200 1100 910 600 66.3% (0.5C/100%)  [26]
SO;Li-g-UIO(MOF)/LiTFSI +IL 985 890 749 - 84% (0.2C/250™)  [27]
PEO-Liy(BHy);1/ Si0, (5%wt) 950 817 613 583 62.2% (0.1C/75%)  [25]
PAES-g-PEG/POSS-PEG/SN 980.1 929.9 8659 772.8 85.3% (0.2C/200™) This
82.0%(2.0C/200") Work
PETT-DA/(PEO+PVDF-HFP) 910 766 624 543 87.1% (2.0C/300t)  [28]
In-situ S-DCBQ organosulfur 890 795 750 600 74% (0.2C/100%)  [29]
PEO/(LLZO+MWCNT) 873 810 500 400 72.6% (0.2C/60%)  [30]
PETEA+DVA/(DOL+TEGDM) 779 621 325 220 70% (0.5C/300%)  [31]
PEO/ (P,Ss+ LiTFESI) 750 450 - - 55% (0.2C/350%)  [32]
PEO/ Li; 3Alp3Ti; 7(PO4)s/ PEO)  692.9 4284 3623 - 75% (0.1C/100%)  [33]
Polydopamine-coated LigPSsCI 552.8 2264 - - 72% (0.2C/100%)  [34]
PEO/(TCM+ LiTFSI) 450 300 - - 85% (0.1C/50t) [35]
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