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Fig. S1 (a) XRD pattern, (b) TG curve, and (c) SEM image of the as-prepared precursor
powders directly obtained by spray pyrolysis process.
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Fig. S2. XRD patterns of the Ni-C composite powders obtained by reduction process at
300 °C under 10% H,/Ar gas and hollow NiO aggregates obtained by oxidation of the

reduced Ni-C composite powders at 300 °C under air.
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Fig. S3. Ni2p XPS spectra of the (a) Ni-C composite powders obtained by reduction
process at 300 °C under 10% H,/Ar gas and (b) hollow NiO aggregates obtained by
oxidation of the reduced Ni-C composite powders at 300 °C under air.
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Fig. S4. TG curves of the (a) Ni-C composite powders obtained by reduction process at
300 °C under 10% H,/Ar gas and (b) hollow NiO aggregates obtained by oxidation of

the reduced Ni-C composite powders at 300 °C under air.
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Fig. S5 Morphologies, SAED pattern, XRD pattern, and elemental mapping images of
the solid NiO aggregates obtained by direct oxidation of as-prepared precursor powders
at 300 °C under air: (a) SEM, (b, ¢) TEM images, (d) HR-TEM image, (¢) SAED
pattern, (f) XRD pattern, and (g) elemental mapping images.
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Fig. S6 Morphologies, SAED pattern, XRD pattern, and elemental mapping images of
the hollow NiO shell obtained by spray pyrolysis: (a) SEM, (b, c) TEM images, (d) HR-
TEM image, (e) SAED pattern, (f) XRD pattern, and (g) elemental mapping images.
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Fig. S7. N, adsorption-desorption isotherms measured at 77 K for the hollow NiO

aggregates, which were formed through the synergetic effects of nanoscale Kirkendall

diffusion and Ostwald ripening, and solid NiO aggregates and hollow NiO shell.
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Fig. S8. Pore size distributions of (a) hollow NiO aggregates, (b) solid NiO aggregates
and (c) hollow NiO shell.
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Fig. S9. Cyclic voltammogram (CV) curves of the (a) hollow NiO shell and (b) solid
NiO aggregates for the first 5 cycles at a constant current density of 1.0 A g!.
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Fig. S10. Nyquist impedance plots of the (a) three samples before cycling and (b) solid
NiO aggregates after cycling.
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Fig. S11. Rate performances of the hollow NiO aggregates, which were formed through
the synergetic effects of nanoscale Kirkendall diffusion and Ostwald ripening, and solid
NiO aggregates and hollow NiO shell.
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Fig. S12. TG curves of the (a) hollow NiO shell and (b) solid NiO aggregates.
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Fig. S13. Hysteresis curves of the hollow NiO aggregates and solid NiO aggregates.



Table S1. Comparison of the electrochemical performances of the hollow NiO
aggregates formed through the synergetic effect of nanoscale Kirkendall diffusion and

Ostwald ripening with the reported results of the nanostructured nickel oxide materials.

. Discharge
Materials Voltazg\t;)range Cl:_;?ént lnl[tll;lll&(l;dis/_ﬁc“” capacity nfljl}lllclizr Ref.
& [mA h g
spherical and In this
hollow-structured 0.001-3 1000 mA g! 1543/1099 1118 500 work
NiO aggregates
NiO nanofibers 0.005-3 80 mA g! ~1280/~784 ~583 100 S1
NiO microspheres 0.01-3 100 mA g! 1570/~1060 100 30 S2
NiO nanowall 0.005-3 895 mA g! 1050/833 ~638 85 S3
NiO nanoshafts 0.01-3 50 mA g'! 1300/~860 410 30 S4
NiO/RuO,
composite 0.005-3 40 mA g'! ~650/~480 360 40 S5
carbon nanofibers
NiO/MWCNT 0.05-3 50 mA g! 1084/720 800 50 S6
NiO@TiO,
core-shell 0.001-3 300 mA g! 1302/937 970 80 S7
nanopowders
porous NiO fiber 0.01-3 40 mA g'! ~1100/696 ~638 50 S8
NiO hollow microspheres 0.02-3 100 mA g'! 1100/620 560 45 S9
NiO/grapheme 0.02-3 100 mA g'! ~1100/~730 646 35 S10
NiO-C nanocomposite 0.01-3 700 mA g! 1102/1002 382 50 S11
NiO yolk-shell powders 0.001-3 700 mA g! ~1200/898 951 150 S12
NiO nanoflake arrays 0.01-3 100 mA g! 900/~750 720 20 S13
Co-doped NiO nanoflake 0-3 100 mA g! 1201/882 600 50 S14
Co-doped NiO 0-3 718mA gl  1301/1006 1018 50 s15
nanoparticles
3D flower-like NiO 0.01-3 100 mA g! 1496/1186 713 40 S16
bamboo-like amorphous
carbon nanotubes clad in 0.01-3 800 mA g! 1377/936 1034 300 S17
ultrathin NiO nanosheets
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