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Fig. S1. The SEM images and EDS elemental mappings of OE (a), 10E (b), 5I (¢), 151
(d) and 201 (e).
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Fig. S2. The XRD patterns of SiO, prepared by hydrolysis.
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Fig. S3. The optical photos of commercial separator and 10I at different temperatures.

0.28 FApply Voltage:1V
0.24 -
gpzo-
£0.16}
-5
£0.12
=
©0.08}
0.04 -
0.00

0 2000 4000 6000
Time (s)

Fig. S4. The time dependent DC current of SS|101|SS under a constant voltage of 1 V.

The electronic conductivity was calculated according to the equation: y =1Is -1/ S-U,

where Is is the steady-state current obtained in DC polarization measurements, U is the



applied potential (1 V), 1 is thickness of the solid electrolyte, S is the area of the
electrolyte contacted with the SS. The electronic conductivities of SS|10I|SS is

calculated to be 2.0x1019 S cm!.
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Fig. S5. Nyquist plots of 5I (a),151 (b) and 20I (c) at different temperatures. (d)

(i 2.,
B-t-O-flg, 6 T8 &

o
A==

T3
[
.’j 35°C
[
[ ]

—a—15°C
—o—30°C

40°C
45°C
20°C
—a—35°C
—e—60°C
—a—G65°C
—a—70°C
—o—T7EC

| s .q\/

—o—30°C

200

400 600 800

Z' (ohm)

1000

(b)

-4.0

log 6 (S ecm™)

1
=
ESS

-4.8 1

28 29 3.0 3.1

1000/T (K

Arrhenius plots of the conductivity of 51, 101, 15I and 201.
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Fig. S6. The chronoamperometry curves of 10E (a) and OE (b) at a potential step of 10
mV at 30 °C. The inset figure shows the AC impedance spectra of the same cell before

and after polarization.
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Fig. S7. The impedance spectra of the Li|OE|Li, Li|10E|Li and Li|10I|Li cell.
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Fig. S8. Voltage profile of the continued lithium plating/stripping cycling of the 10E

and 101 battery with a current density of 0.1 mA cm at 30 °C.

[\ ]
1

-2
0.1 mA cm'2 0.2 mA cm-Z 0.3 mA cm

0-povmseonin SN

Voltage (V)

1
[ 3%
1

— 101 30°C

0 50 100 150 200 250 300
Time (h)

Fig. S9. Voltage profile of the continued lithium plating/stripping cycling of the 10I
battery with current density of 0.1 mA ¢m2, 0.2 mA cm?and 0.3 mA cm=2at 30 °C.
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Fig. S10. The impedance spectra of the LFP|OE|Li, LFP|10E|Li, LFP|5I|Li, LFP|10I|L4i,
LFP|15]|Li and LFP|20I|Li cell.
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Fig. S11. The rate performances of OE, 51,151 and 201 at 30 °C.
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Fig. S12. The cycling performances of OE (a), 5I (b), 151 (¢) and 20I (d) at 0.5C at 30

°C.



—_—
=\
~—

200 _
Ioﬂ =\°
= 160+ e
g -80 E
B 120 ] S
g __J o -60 £
T =]
S o -40-2
=3
= 40+ L2 =
g 1C 30°C 2
= 010 ' . ' 0 @]
0 20 40 60 80 100
Cycle Number
(c)
— 200 _
) 1002
= 160/ N
g -80 E
120 'S
g 60 &
£ 80+ f
S - -40 'JE
]
s 404 120 =
2 1C 30°C =
= 0 St . ' . 0 @]
0 20 40 60 80 100
Cycle Number
(e)
~ 200 _
"o | Qs R w}:wmuh- 1002
< 160- - %
E -80 g
g1 o
2 801 -] <
P &
S -40 "_.é
2]
= 401 20 =
§_ 1C 30°C 5
& glo_1st . _ . 0
0 20 40 60 80 100
Cycle Number

p—
U
v

Specific Capacity (mAh g™")

(]
[—)
=)

p—
=2
>

it
N
—

=]
=

Lo
=3

—

_—
=
-’

Specific Capacity (mAh g'l)

[\
[—
=]

it
(=)
=

i
[
—

=3
=3

=
=]

]

C

Specific Capacity (mAh g'l)

200

i
(=)
(=]

i
[
—

=}
=}

=S
(]

—]

i 100
# o <
k 80 2

2

=]

L60 =

=

“ 40 2
-20 —

1C 30°C 2

° 10E ' . . 0 ©
0 20 40 60 80 100

Cycle Number

§ 100
s o °:
L [ 2
i 80 .§
<9

L60 =

=

F40 2

g

L20 =

1C 30°C z

s 101 0 ©
0 20 40 60 80 100

Cycle Number
1002
A L. °:
+80 2
o
9
60 =
W =
s F40 2
- E
L2 =

1C 30°C 2

> 201 ' . ' 0 o
0 20 40 60 80 100

Cycle Number

Fig. S13. The cycling performances of OE (a), 10E (b), 51 (c), 10I (d) ,15I (e) and 201

(f) at 1C at 30 °C.



Fig. S14. Optical photos of the LFP/10I/Li pouch cell for the safety performance test at
(a) Flat, (b) bending, (c) cut off a quarter, (d) cut off a half.



