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Figure S1. a) the digital photo of GQDs solution under UV light (365 nm). b) TEM image of
GQDs. ¢) FTIR curves of GQDs and NiO@Co030:@GQDs.
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Figure S2. a) XRD and b) FTIR curves of Co-Ni-BTC MOF.
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Figure S3. Raman spectra for NiO@Co030:@GQDs and NiO@C030a.
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Figure S4. XPS spectra of NiO@Co304@GQDs: a) Ni 2p, b) Co 2p, ¢) O 1sand d) C 1s.



[Ny e e e g

Figure S5. a, d) HRTEM images of NiO@Co30:@GQDs. Lattice fringes of b) (100) plane of
graphene and e) (111) plane of NiO. Images in c, f) indicate the lattice spacing of ten lattice
fringes of the two phases, respectively.
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Figure S6. CV profiles of the first three cycles of NiO@Co304 at a scan rate of 0.1 mV s™.
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Figure S7. Discharging/charging profiles of 1st, 2nd and 250th cycle of NiO@C030a4.
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Figure S8. The voltage profile at different C-rates (0.1, 0.2, 0.5, 1, 2 and 5 A g}) of
NiO@Co0304@GQDs.
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Figure S9. a) XRD patterns and b) SEM image of NiO@Co0304@C. c¢) cycling performance
of NiO@Co0304@GQDs and NiO@Co030.@C at 1 A g

10



Figure S10. a) SEM and b) TEM image of NiO@Co0304@GQDs anode for LIBs after 250
cycles.
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Figure S11. TEM image of NiO@Co304 anode for LIBs after 250 cycles.
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Figure S12. a) CV curves of the GQDs electrode at various scan rates. b) Galvanostatic charge-
discharge curves of the GQDs electrode at different current densities.
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Figure S13. a) CV curves of the NiO@Co0304 electrode at various scan rates. b) Galvanostatic
charge-discharge curves of the NiO@Co304 electrode (1-10 A gt and 15-30 A g%, the inset).
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Figure S14. XRD data of NiO@Co304@GQDs after 3000 cycling tests of supercapacitor
performance in three-electrode system.
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Figure S15. a) CV curves of the AC electrode at various scan rates. b) Galvanostatic charge-
discharge curves of the AC electrode (0.5-5 A gt and 8-15 A g%, the inset).
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Figure S16. a) SEM and b) TEM image of the NiO@Co030:@GQDs cathode for ASC device
after 10000 cycles.
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Table S1. The element analysis data of the NiO@Co304s@GQDs composite.

Elemental contents (wt%)

Samples C N 5

NiO@C0304@GQDs  15.12 0.04 1.15
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Table S2. Electrochemical properties comparison of NiO@Co304@GQDs of this work and
previous Co-Ni bimetal-oxide based anode for LIBs. (IRC: initial reversible capacity, mAh g
1. RRC: retained reversible capacity, mAh g*; CN: cycle number; CD: current density, mA g
1-V: voltage, V)

Composite Morphology IRC RRC/CN CD \% References
Multilayer
NiO@Co30:@GQDs Hollow ~ 1300 ~ 1327/250 100 0.005-3.0 This work
Microsphere
Multi-shelled
NixC03-xO4 ~ 1139 ~1109/100 100 0.005-3.0 1
Hollow Sphere
Multi-shelled
NiC0204 ~ 905 ~ 706/100 200 0.01-3.0 2
Hollow Spheres
NiC0204 Nanosheet 1015 988/50 200 0.01-3.0 3
NiC0204 Microrods 1046 857/100 100 0.01-3.0 4
NiC0204 Nanocube 1161 1058/200 100 0.01-3.0 5
NiC0204 Nanorod ~ 1095 ~1000/400 500 0-3.0 6
NiC0204/CNT Nanoparticle 1281 ~1020/200 300 0-3.0 7
NiC0204-C Nanorod ~ 1252 ~1081/200 100 0.01-3.0 8
NiO—CoO Nanoneedles 692 801/200 200 0.01-3.0 9
NiO—Co0304 Nanoplate ~ 772 633/70 100 0.005-3.0 10
NiCo-NiCo0./C Nanoparticle ~ 748 861/100 100 0.01-3.0 11
CoO-NiO-C Nanoflower 731 562/60 100 0.002-3.0 12
NiCoO2/rGO/ Sandwich
850 998/60 100 0.01-3.0 13
NiCo0O2 Nanosheets
Multi-shelled
Ni—Co—Mn-O ~ 1470 ~1097/250 200 0.01-3.0 14

Hollow Spheres
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Table S3. Electrochemical performance comparison of Co-Ni bimetal-oxide based
supercapacitor electrodes. (PM: preparation method; SC: specific capacitance; RP: rate

performance.)

Ref. Composite PM SC RP
This NiO@Co0304@GQDs  Calcinationand hydrothermal ~ 1361 F g (1 A 55.3% (30Agh
work method g
1 NiC02041GO Hydrothermal method 1185 Fg!' (2A 86.7% (8 Ag™h)
gh
2 Layered Electrostatic self-assembly 1348F g (1A 62.3% (30 Ag™h
NiC0204/RGO gh
3 CKF/CoNiOx Hydrothermal and 7111Fg! (1A 64.1% (2 Agh
calcination method g
4 NiCo0204 hollow Hydrothermal method 9422 F g'(0.5 75.5% (5Agh
micro-sphere Agh
5 NiC0204 hollow Template method andthermal 720F g' QA g 80.6% (25 A g)
microspheres treatment D]
6 Co304 Hydrothermal and 230.4F g'(0.5 59.3%(8 Ag)
nanowire@NiO electrodeposition method Agh
nanosheet arrays
7 NiO@Co304 Hydrothermal method 1236.67F g (1 67.7%(20 A g
nanowire arrays Agh
8 Rod-like nickel Hydrothermal method 845F g'1(0.25 A 333% (20 Ag™h)
cobaltite/graphene gl
9 Hollow NiC0204 Calcination method 10553 Fg'(2.5  45.8%(60 mA cm™)
nanowall arrays mA cm?)
10 NiC0204@MnO2 Electrodeposition method 913.6 Fg'l (0.5A 552% (20 A gh)
nanosheet networks gl
11 Nickel/cobalt oxide Gasflow atomization and 630Fg!' (1A g 543% (20 A g™h)
composite hollow templatemethod D]
spheres
12 NiCo20s-decorated Hydrothermal method 596.8F g' (2 A 26.8% (20 A g™
porous carbon g
nanosheets
13 PPy-NiC0204 Hydrothermal and 910Fg'(1Ag 30.8% (5Agh
electrodeposition method D)
14 NiC0204 hollow Solvothermal and calcination 1141 F g'(1 A 68.7% (15A g™
spheres method g
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