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Figure S1. The ability to retain electrolyte of the P(VDF-HFP) CPE compared with the glass

fiber membrane. (a) optical photograph under the 100 g pressure, (b) after 1 min, and (c) after 5

min.

2.5

2.0 - O

1.5 A

-Zim (kQ)
m}

1.0 1

0.5 -

0 0.5 1.0 1.5 2.0 2.5
Zre (kQ)

Figure S2. EIS measurement of the P(VDF-HFP) GPE at room temperature.
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Figure S3. The comparison of TGA curves of the P(VDF-HFP) CPE with the glass fiber
membrane and commercial separator NW1640 (Cangzhou Mingzhu Lithium Battery Separator

co., Itd) after absorbing the organic electrolyte at the same amount as that in P(VDF-HFP) CPE.
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Figure S4. (a) XRD pattern, and (b) SEM image of the NVPOF cathode materials.
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Figure SS. (a) XRD pattern, and (b) SEM image of the CC anode materials.
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Figure S6. The varitions of polarization values (AE) of the upper/lower redox couples for the

NVPOF cathode along with C rates.
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Figure S7. (a) XRD pattern and (b) SEM image of the NVPOF cathode after 50 cycles at 1 C.

S-5



A ;3625 b 3625
2 3.620 - 2 3.620 1
+ 1 7 1
© © 4
8 36151 3 36151
€ 3610 £ 3610
2 ' > -
— 3.605 - = 3.605-
= 1 = 1 = 12
2 3600 ] £ 3600 E=3.59699+0.00036 1
5 ] Relaxation period 5 ] R2=0.99793
0 3.595 | O 3.595
10 15 20 25 10 20 30 40 50 60
Time (x103 s) T (s™)
C 4.040 d 4.040
= 4.038 - = 4.038 A
Z Z
T 4.036 - AE T 40364
Z 4034 1 < 4034 -
2 Q
S 4.032 1 1| S 40321
T 4.030 S T 4030 E=4.04001-0.0001861"
é 4.028 4~ Relaxation period | % 4.028 | R? =0.98992
& 4.026 T ’ll & 4-026 T v T v T v T v T v T

10 15 20 25
Time (x103 s)

10 20 30 40 50 60
T2 (31/2 )

Figure S8. A single GITT profile for charge and discharge process. 7 vs. E profiles for a single
GITT titration during (a) charge and (¢) discharge processes. The corresponding linearly fitting

behavior of E vs. 7'/ for the (b) charge and (d) discharge GITT titration.
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Figure S9. The Na-storage properties of CC anodes: (a) CV patterns of the

GCD curves of the initial 3 cycles, and (c) cycling performance at 0.5 C.
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Table S1. The ability to retain electrolyte of the P(VDF-HFP) membrane compared with the

common separator of glass fiber.

Separator The mass of the Under the pressure of 100g, the mass
absorbed liquid of the retained electrolyte (mg)
electrolyte (mg)

After 1 min After 5 mins
P(VDF-HFP) 34.02 33.40
Galss fiber 34.02 29.70

Table S2. Electrochemical properties for the CC//NVPOF full cells compared with other

literature works.

Configuration Voltage (V)  Capacity (mAh g') Rate capability References

CC//NVPOF 3.80 121.0 78.1 (10 C) This work
graphite// 3.80 138 114 (1 C) 1

Li(N1;5C015Mn;3)O,
graphite//LiFePO, 3.25 137 85.1(7C) 2
Sn-C// 3.20 110 100 (0.2C) 3
LiMn()_5Fe()_5PO4

Sb//Na3;V,(PO,); 2.70 106.8 61.1(10C) 4
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