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Fig. S1. 'H NMR spectra of monomers and binary copolymers with different

proportions.

Table S1. Area ratio of binary copolymer with different feed ratio.

Polvmer Theoretical Theoretical Actual
y feed ratio area ratio area ratio
PH4C4 1:0.67 1:1.34 1:1.31
PH¢Cs 1:1.00 1:2.00 1:2.20
PH¢Cy 1:1.50 1:3.00 1:3.18
PH¢C, 1:2.00 1:4.00 1:4.17

PHeCg 1:3.00 1:6.00 1:6.19




Table S2. The Mn, Mw and polydispersity index (PDI) of PHCs.

PHCs Mn Mw PDI
PH4C4 76358 286397 3.75
PH¢Cs¢ 62748 223771 3.57
PH¢Cy 59489 221247 3.72
PH¢Cy, 65855 217830 3.31

PHeC3 58597 221321 3.78
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Fig. S2. Photographs of c-PH¢Cy-GPE with different content of PH¢Co.
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Fig. S3. The cross-linked polymer matrix of c-PHC-GPE formed through Ritter

reaction.

During heating, a slight number of LiPF¢ will decompose to produce LiF and PFs.
PFs will combine with trace of H,O in LE to form H"(PFsOH)-, which initiates Ritter
reaction (Fig. S3a). The dissociated H" will attack the nucleophilic O on hydroxyl group
and form H,O" in the side chain (Fig. S3b). The detachment of H,O lead to the
formation of carbocation (Fig. S3c). The electrophilic nitrile group will attack the
carbocation ion and form imine cation (Fig. S3d and ¢). The more stable imine cation
capture H,O, which turns into amide group after tautomerism rearrangement (Fig. S3f-
j)- The Ritter reaction takes place among chain segments, forming amide covalently

cross-linked polymer matrix (Fig. S3k).
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Fig. S4. The LSV curves of ¢-PH¢C,-GPE and c-PH4C,5-GPE.
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Fig. S5. Polarization curve and impedance curve diagrams of LE.
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Fig. S6. The potential profiles of Li||Li symmetric batteries with LE and c-PHCo-

GPE:s at a current density of 0.5 mA cm™.



Fig. S7. The surface SEM images of Li anode after cycling with LE.
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Fig. S8. (a) The survey spectra, (b) C 1s, (¢c) O 1s and (d) F 1s XPS spectra of Li

electrode surface in Li||Li symmetric batteries with LE and c-PHcCy-GPE.
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Fig. S9. The XPS survey spectra of NCM622 cathodes from Li|LE[NCM622 and Li|c-

PHCyo-GPE|NCM622 batteries after 50 cycles.



Table S3. The performance comparison of the polymer electrolytes and Li|[NCM

batteries in the literatures.

Mass Capacity
c LSV ¢ + Rate Cycle
Electrolytes Li Cathode loading retention Ref.
(mS cm?) (V) © number
(mg cm™?) ratio (%)
LiTFSI-LIBF,-
1.18 4.8 0.68 NCMS8I11 34 1.0 88.6 300 S1
Poly(DOL)
PEGMEMA-
1.117  5.06 0.627 NCMS8I11 1.5 0.5 61 400 S2
SN-LLZT
PEO-
0.361 4.9 / NCM622 2.5 0.5 77.4 200 S3
PVDF/LLZTO
MOFLi/MSLi
0.15 0.71 4.6 NCM622 1.0 1.0 70 200 S4
QSE
PVFH-PMC-
2.7 /077 NCM622 1.5 / 93.8 100 S5
PEGC
GF-SSE-N 1.4 4.5 0.54 NCM622 3.0 0.2 97 50 S6
PAN-PEO-
0.038 4.8 041 NCM622 1.5 0.1 ~60 100 S7
TEGDME
Poly(DOL) 3.03 4.6 0.71 NCM622 4.5 0.5 93 100 S8
P(CUMA-
0.48 5.6 047 NCM622 2.0 0.5 78.1 200 S9
CUEM)-QPE

c-PHCo-GPE  1.20 4.89 0.68 NCMo622 4.5 0.5 90.4% 200 This work




Fig. S10. The SEM images of GF membrane (a) before and (b) after infiltrating and
cross-linking. The SEM images of cathode surface (c) before and (d) after infiltrating

and cross-linking.



6 6
(@)°[ c-pHec.-cPE (b) [ e
5F 5}
———
E 4 24
2 2
g° g? —
o -1 )
> 2t >2F
_50(h _25"‘
1p——100" 1F ——50t
—]ggﬁ: 200 mA g —— 56 200 mA g!
1 1 1 L 0 I 1 1 1
00 100 200 300 400 500 0 100 200 300 400 500
Specific capacity (mAh g) Specific capacity (mAh g)

Fig. S11. Discharge/charge curves of Li-O, batteries with (a) c-PHsCo-GPE and (b)

LE.
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Fig. S12. XPS spectra of cathode surface for Li|LE|O, battery and Li|c-PHcCy-GPE|O,

battery: (a) C 1s and (b) O 1s.



Fig. S13. The SEM images of cathode surface after (a) pristine, (b) the 1%t cycle after

fully discharged and (c) the 1% cycle after fully charged.



Table S4. The EIS fitted values of the Li-O, batteries with LE and ¢-PH¢Co-GPE.

Battery Li|LE|O, Lilc-PH4Cy-GPE|O,

Impedance Rsir (Q) Re (Q) Rsir (Q) Re (Q)
st 67.3 64.0 161.5 79.5
20t 78.9 159.1 129.8 64.4

50t 212.1 302.8 82.5 210.5
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