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1. Thermal atomic layer deposition (ALD) of ZnO and Al,O; onto G-aerogel

ZnO film was deposited onto G-aerogel by using an ALD system of SUNALE R200
(Picosun). Typically, a piece of G-aerogel was placed in the ALD chamber where zinc diethyl
(Zn(C,Hs),, 99.9999%, Jiangsu Nata Opto-electronic Material Co. Ltd) reacted with H,O to
form ZnO for 60 ALD cycles. Then, trimethyaluminium (Al(CHj3);, 99.9999%, Jiangsu Nata
Opto-electronic Material Co. Ltd) reacted with H,O to form Al,O; via “X” ALD cycles, ¥= 0,
4, 10 or 20, respectively. The operational pressure of the ALD system was maintained at
about 1800-2000 Pa throughout the deposition. Vapors of the two precursors for forming each
oxide were alternately carried by N, gas into the reaction chamber and the temperature was
kept at 150°C. The as-obtained ZnO-G-X (¥ refers to the number of ALD cycles used for
depositing Al,O3) samples were treated by heating at 100°C under vacuum for 12 h before

characterizations.



2. Supplementary figures

Fig. S1 STEM image of ZnO-G-0 composite.

Fig. S2 STEM image of ZnO-G-5 composite.



Fig. S3 STEM image of ZnO-G-20 composite.
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Fig. S4 CV curves of ZnO-G-0 composite at 0.1 mV s7!.
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Fig. S5 Galvanostatic charge/discharge curves of ZnO-G-0 composite at a current density of

100 mA g
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Fig. S6 Galvanostatic charge/discharge curves of ZnO-G-5 composite at a current density of

100 mA g,
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Fig. S7 Galvanostatic charge/discharge curves of ZnO-G-20 composite at a current density of

100 mA g

Fig. S8 EDS mapping of Al element in ZnO-G-10 composites after 100 cycles of

charging/discharging at 100 mA g'.



Table S1 Comparison of the electrochemical performances of different ZnO anode materials

(1 C=978 mA g!, Cy=discharge capacity, C...,~~charge capacity, C..,= Reversible capacity).

ZnO anode material 15t Cis 15t Cepar Crev 1 Ref
(mAhg')  (mAhgh  (MAhED

ZnO/graphene 1235 420 300, 25 cycles [1]
at 50 mA g!

Nanosized ZnO/Carbon 1550 900 700 after100 2]
cycles
at 100 mA g!
(based on ZnO)

ZnO nanorod/Carbon 1150 640 330, 50 cycles [3]
at 0.25 C

ZnO nanorod arrays 1461 980 310, 40 cycles [4]
at 0.1 mA cm™2

ZnO films 900 400 220, 40 cycles [5]
at 20 uA cm™2

ZnO/Ni 1048 786 490,30 cycles 6]
at 80 mA g!

ZnO-C microsphere 1432 798 520,150 cycles (7]
at 100 mA g!

ZnO nanotube 932 621 386, 50 cycles [8]
at 0.5 C

ZnO nanosheets 1120 750 400,100 cycles [9]
at 0.5 mA g!

Zn0O/Se 703 505 400, 100 cycles  [10]
at 5 uA cm2

ZnO/Au 1280 660 392, 50 cycles [11]
at 120 mA g!

ZnO/NiO/C 1235 805 488, 50 cycles [12]
at 0.5 C

ZnO nangrains/graphene/Al,0; 1513 803 490,100 cycles This
at 100 mA g! work
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