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Characterization

Information about the microstructural morphologies of the samples were obtained by scanning electron
microscopy (SEM, Supra55, Zeiss, Germany) and transmission electron microscopy (TEM, Tecnai G2F20
S-TWIN). The crystal structures were characterized using X-ray diffraction (XRD, D/max-Ultimalll,
Rigaku, Japan) equipped with Cu Ka radiation (A = 0.15418 nm) at a 5° min! scanning rate (20, 5°-80°).
X-ray photoelectron spectroscopy (XPS, ESCALAB 250) and Raman spectroscopy (inVia +Reflex,
Renishaw) were also conducted. Thermogram was studied using a thermal analyzer (TG-DTA, SDT Q600,
TA, USA) under air flow (5 °C min'). Nitrogen adsorption/desorption isotherms (3Flex Surface
Characterization Analyzer, USA) was tested to obtain the specific surface area.
Electrochemical Measurements

The electrochemical measurements (CHI 660E ,CH Instruments, China) of various composites were
measured using a three-electrode testing in 6 M KOH aqueous solution. Pt foil and Hg/HgO electrode were
applied as the counter electrode and reference electrode, respectively. When testing the CNF and GONF, the
electrolyte changes to 1 M Na>SOy4, and the reference electrode changes to saturated calomel electrode(SCE).
The working electrode obtained through mixing 85 wt% as-prepared composites, 10 wt% carbon black and 5
wt% polyvinylidene fluoride (PVDF), dissolving in N-methylpyrrolidone. The mixture slurry was loaded on
Ni foam current collector (1 cm %1 c¢m), dried at 100 °C overnight and compressed. The mass loading of the
electrode was about 2-2.5 mg. The SC obtained from cyclic voltammetry (CV) curves was calculated by the

following equation: ¢

Q(electrode) _ Q(Ni foam) I[(electrade)dv - I I(Ni ﬁ)am)dv
M (electrode) AV V M (electrode) AV

C:

Where I (A) is the voltammetric current, v (V s!) is the potential scan rate, m (g) is the mass loading of

the whole active material of electrode, and AV (V) is the potential in one sweep segment.
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In two-electrode system, the rGONF/Ni(OH)> composite, active carbon (AC), as the negative and
positive electrode, respectively, which separated by a polypropylene membrane, and placed into a 2032 coin
cell. The mass proportion of the positive and negative material was 0.34, obtained from the formula: m*/m
=C - AV /C* AV". The SC was calculated as: C=(J/IdV)/vmAV, where m (g) is the whole mass of the
two-electrode material. The power density is obtained as: P = E/At, where E is energy density and At is the

time for one sweep segment.
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Supplementary figures and tables
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Figure S1. XRD patterns of GONR.
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Figure S2. The XPS survey spectra of CNF and GONF.
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Figure S3. Nitrogen adsorption and desorption isotherms of GONF.
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Figure S4. Raman spectra of rGONF.
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Figure S5. (a) XPS survey spectrum of rGONF; (b) XPS spectrum of C 1s;.

Figure S6. SEM image of rGONF/Ni(OH)> composite.
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Figure S7. SEM images of NiO obtained from pure Ni(OH), (a) and rGONF/Ni(OH), composite (b). (c)

Galvanostatic charge/discharge curves at a current density of 1 A g
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Figure S8. (a) CV curves of CNF and GONF at a scan rate of 40 mV s-'. (b) Galvanostatic charge/discharge
curves of CNF and GONF at a current density of 1 A g!.
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Figure S9. (a) CV curves of Ni foam with (black curve) and without (red curve) loading 2 mg of
rGONF/Ni(OH), composite. Scan rate: 40mV s!. (b) The CV curves of Ni foam at various scan rates.
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Figure S10. Galvanostatic discharge curves at 1 A g*!' current density.
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Figure S11. Galvanostatic discharge curves at 1 A g'!' current density.
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Figure S12. Cycling stability of the pure Ni(OH); electrode at 40 mV s

Figure S13. SEM image of the rGONF/Ni(OH): after 2000 cycles.
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Figure S14. (a) CV curves of the AC at different scan rates, (b) specific capacitance at different scan rates.
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Figure S15. Cycling stability of the tGONF/Ni(OH)»//AC ASC at 40 mV s™! in a potential window of 0-1.7
V.

Table S1 Summary of electrochemical data for graphene, carbon nanotube and carbon nanofiber Ni(OH);
composite supercapacitors

Reference Material Specific capacitance (F g™') Specific capacitance (F g!')  Rate performance Capacitance retention(%)

(low current density/scan rate) (high current density/scan rate)

1 Ni-CNTs@B-Ni(OH)> ~1283 2 A g ~666 (25 A ") ~51.9% 98%(2000 cycles, 10 A g™
2 Ni(OH),/CNF ~910 (2 m V) ~220 (100 m V) ~24.2% 100%(2000 cycles, 50 m V-
3 N-CNF/Ni(OH), ~1045 (1 m V) ~380 (35 m V) ~36.4% —
4 CNT@Ni(OH), ~1136 2 A g ~384 (20 A g ~33.8% 92%(1000 cycles, 8 A g1
5 graphene/Ni(OH)2 ~1247 (5 m V) ~785 (40 mV s) ~62.9% 95%(2000 cycles, 16 A g'!)
5 G-CNT/Ni(OH), ~1352 (5m V) ~896 (40 mV s ~66.3% —

Our work  rGONF/Ni(OH)» ~1433 (5 m V) ~986(40 mV s™) ~68.8% 90.5%(2000 cycles, 40 m V)
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