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Figure S3 The FT-IR spectra of GPE polymer electrolyte before and after thermal polymerization.
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Figure S4 The optical photographs of the precursor solution before (a) and after (b) thermal

polymerization.
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Figure S5 The ionic conductivity of different electrolytes at different temperatures (from 293

K to 343 K).
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Figure S6 The LSV and CV tests at 0.2 mV/s of different electrolytes at room temperature.



Figure S7 The optional photographs of the liquid precursor solution loaded on glass fibers
(precursor solution@GF) after polymerization.
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Figure S8 The peak magnification diagrams of Na||Ti@GPE|[Na symmetric cells under a)
0.1. b) 0.2, ¢) 0.3, d) 0.4. e) 0.5 mA cm-2 and d) the corresponding impedance of the

symmetric battery under different current densities.
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Figure S9 The variable current cycling tests of Na||LE|[Na symmetric battery.
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Figure S10 The variable current cycling tests of Na||GPE|Na symmetric battery.
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Figure S11 The electrochemical impedance spectroscopy (EIS) of Nal|[LE|Na (a) and
Na||GPE||Na (b) symmetric batteries after various cycling times.
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Figure S12 The EIS curves of Na||LE||Na (a) and Na||Ti@GPE||Na (b) at different temperatures

(from 293 K to 343K).
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Figure S13 The initial three-cycle charge-discharge curves of CFM-PBAs||Na full batteries

with GPE (a) and LE (b) electrolyte at 20 mA g!.
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Figure S14 The charge-discharge curves of LE (a), GPE(b) and Ti@GPE (c) electrolytes at

different
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Figure S15 The coulombic efficiency of CFM-PBAs||Na batteries in different electrolytes with
charging voltage of 4 V at 100 mA g!.
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Figure S16 The charge-discharge curves of CFM-PBAs||Na full cells with different electrolyte
systems at a current density of 5C, a for LE electrolyte and b for GPE electrolyte at 5C.
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Figure S17 The electrochemical impedance spectroscopy of CFM-PBAs||Na full batteries in
LE (a) and GPE (b) electrolytes.
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Figure S18 The static discharging curves of CFM-PBAs||Na charged to 4.0 V for 24 h.
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Figure S19 In-suit EIS during the first cycle of a) GPE and g) LE electrolyte. The total
timescale distributions of different kinetics processes of b-f) GPE and h-1) LE electrolyte.
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Figure S20 The cycling performance of FM-PBAs||Na full batteries in LE (a) and Ti@GPE
(b) electrolytes at current density of 100 mA g-'.

Table S1 The ionic conductivity and tensile performance comparison of different quasi-solid-
state polymer electrolyte

Electrolyte Ionicl gznscl gl?jity Tensii\e/ﬂs)t;ength Source
ANI-82 4.3 10.1 2
v-NBR/TAC/IL 22 0.52 3
GDT@GF 1.19 8.7 4
PISSE60% 3.03 0.811 3
F-Mo,C-LCPP 5.57 16.375 6
CNF/PEG 6.1 9.5 7
Ti@GPE 38.5 13.85 This work

Table S2 Relevant parameters for porosity in quasi-solid polymer electrolytes.

QSPE Ti@GPE GPE
Thickness (mm) 0.562 0.610
Mass before QSPE treatment 07118 0.07225
(2
Mass after QSPE treatment 0.02347 0.02013
(2
Content of plasticizer (%) 67 64

Porosity (%) 17.9 214




Table S3 Comparison of electrochemical performances of the as-designed Ti@GPE with
other reported quasi-solid-state polymer electrolytes in Na||Na symmetric batteries.

Quasi-solid-

Current density ~ Capacity (mAh

state polymer (mA cm?) cm) Duration (h) Reference
electrolyte

PLM@LE 0.6 / 300 8
ATFPE 0.1 0.1 600 ?
P]SESS%EZI\I/LCQ’ ; 0.5 / 230 10
PDA@PU-GPE 1 0.5 450 1
30%NZSP-PAN 0.1 / 400 12
PFSA-Na 0.5 / 300 13
PSB4o-GPE 0.5 / 800 14
ANI-82 0.4 / 350 2

Ti@GPE 0.1 0.1 800 This work

Table S4 Comparison of ionic conductivity and electrochemical performances of the as-
designed Ti@GPE with other reported quasi-solid-state polymer electrolytes (use PBAs ae

the cathode).
Quasi-solid- . Discahrge .
I t
state on1§ . capacity at  Cycle Capacity  Reference
conductivity Cycles and
polymer (S em) 02C rate retention
electrolyte (mAh g1
0 - 90
30%NZSP 1.79*%10- 112 0.1C 200 12
PAN 93.71%
- 97
PEO20 1.30*10¢ 108 1/15C 50 15
KTFSI1 90%
PVDF- 99.4
%103 16
HEP/IL/PDA 1.09*10 113.4 02C 100

87.7



95

PFSA-Na 1.78*104 ~130 1C 1100 13
84.6%
15
ZHPE-50 8*102 65 10 C 1000 17
75%
72
Ti@GPE 3.85*103 92 5C 2000 This work
78%
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