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Figure S1. The narrow scan data of XPS spectra for the Al>O3@Zn. The normal XPS data for
Al 2p and O 1s are shown in (a) and (b), respectively. Angle resolved XPS (ARXPS) data is
shown in (c) and (d).
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Figure S2. A thickness of the Al,O3@Si was analysed by SEM and XRR for the correction of complex refractive index values, which is
compatible for the deposited Al,Os. The cross-section images of 100, 150, and 200A1,O3@Si are shown in (a), (b), and (c), measured by SEM.
(d) XRR data of the Al O3@Si (e) The growth rate of the Al,O3@Si and Al>O3@Zn indicated by growth per cycle (GPC). (f) The contact angles
of electrolyte on bare Zn and 100A1,03@Z
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Figure S3. Tafel plot of bare Zn and 60 Al,O3@Zn. Linear sweep voltammetry (LSV) was
conducted to calculate the corrosion current of the Zn/Zn symmetric cell. The voltage was

swept from —150 to 150 mV at a scan rate of I mV s,
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Figure S4. The ragone plot of AVNF//60Al,0s@Zn in comparison with other aqueous ZIBs.5°-¢



(a) e300 0z o
- 4 '\L ‘%
£ 250 i ada
: 1 ,,3»_ ‘0}0"

3 2004 a o o,
g o o ol
o 1504 « 20410,Zn *““& Lo et
= 4440410, Zn \
9 + 80 ALO, Zn 20
:% 1004 . oo .-\-I:(J)) Zn
L} v 1 . L b2 L) b ) % L) 4 L)

0

10 20 30 40 50 60 70

Cycle number

~
-y
~—

Specific capacity mAh g )

350

w
=
(—]

el - 4
h S h
=1

—
7 ]
I ]

~ - - e o — |00
CE of VNF-20 ALO, Zn CE of VNF-80 ALO, Zn — 80
—o—CE of VNF-40 AL,O, Zn CE of VNF-100 ALO, Zn I
— 60
40
—B—AVNF-20 ALO, Zn 6% 8- AVNF-80 ALO, Zn 96% L 20
—B— AVNF-40 A1.O, Zn 82% AVNF-100 AL,O, Zn 0ag' F
| ! I ! I ! | | ' 0
0 1000 2000 3000 4000 5000

Cycle number

Columbic efficiency (%)

Figure S5. (a) A comparison of rate capabilities and (b) cycling performance of AVNF//Al,O3@Zn depending on the ALD cycle, which varied

to 20, 40, 80, 100.
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Figure S6. A series of the SEM images (top view) for 20, 40, 80 and 100A1,03@Zn depending on the electrochemical cycling.
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Figure S7. A series of the SEM images (cross-sectional view) for 20, 40, 80 and 100A1,03@Zn depending on the electrochemical cycling.
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