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Figure S1. (a) XRD patterns of Ni3S,; and Ni;S;@Al,O5; composites, SEM of (b) NizSy, (¢)

NigS4@A1203-1, (d) Ni3S4@A1203-3. (e) HAADF-STEM image of Ni3S4@Ale3-2 and (f)
corresponding elemental mappings.
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Figure S2. TEM image of as-prepared (a) NizSy, (c) NizS4@Al,05-1, ) NizS4@Al,05-3 and
HRTEM image of (b) Ni3S4, (d) Ni3S4@A1203-1, (f) Ni3S4@A1203-3.



Ni2p 853.4

877.9 871.5

8574

Relative Itensity (a.u) ny
Relative Itensity (a.u.) ==

88U 870 860 850 8B40

o0 800 600 400 200 0 890 .
¢ Binding Encrgy (¢V) d Binding Enerey (eV)
~| S2p 1625 ~ | Al2p 74.7
3 i -
i 61.5 F
£ =)
£ £
E 169.1 2"
u v
= &
= s
& &
175 170 165 160 155 78 7.7 -,rls -,rI5 -,rl,; -;'3
Binding Energy (cV) Binding Energy (eV)

Figure S3. (a) XPS spectrum of Ni3S4@Al,03-2, high-resolution spectra of (b) Ni 2p, (¢) S 2p
and (d) Al 2p, respectively.
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Figure S4. FE-SEM images (a) and corresponding elemental mapping of Ni (b), Al (¢), S (d),
O (¢) and F (e) image of NizS;@Al,05-2 nanocomposite electrode after being

discharged/charged for 50 cycles at the current density of 500mA g! with the SEI film being
removed.
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Figure S5. Charge/discharge voltage profiles (vs Li*/Li) of the initial 3 cycles of Ni;S4@Al,0;-2 at
500 mA g
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Figure S6. The 1t CV curves (a) and cycle performances (at 500 mA g, b) of Ni;S, and Ni;S,@A1,04
between 0.01 V and 3.00 V.
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Figure S7. Different rate capacities of Ni3S; and Ni3S4@Al,O3 anodes in the range of 200-
1000 mA g
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Figure S8. XRD patterns of (a) CoS;@Al,O3 composites, (b) CoS,, and corresponding SEM
of (¢) CoS,@Al,0;5 composites and (d) CoS;.
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Figure S9. Cycle performances of Ni;S,@AlLO; at 500 mA g! between 0.01 V and 3.00 V (vs Li*/Li).



