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Fig. S1. The serious coagulation of Ni2+/Co2+/GO mixture.

Fig. S2 (a) Synthesis of NCG-MM precursor in TS-MISR; (b) the homogeneous M2+/GO mixture 

from the first T-junction outlet; (c) the precipitate solution from the second T-junction outlet.



Fig. S3. Geometric structure of TS-MISR

Table S1. Premixing and Precipitation conditions of different NCG composites

Samples Premixing Precipitation VA1 VA2 VA3

NCG-MM T-micromixer MISR 80 80 160

NCG-MS T-micromixer STR 80 80 —

NCG-SM STR MISR — 160 160

NCG-SS STR STR — — —

NCG-MM-2 T-micromixer MISR 40 40 80

NCG-MM-3 T-micromixer MISR 60 60 120

NCG-MM-4 T-micromixer MISR 100 100 200

a Unit of VA: mL min-1



Fig. S4. (a) FT-IR spectrum and (b) TG-MS curves of NCG-MM precursor.

FT-IR technique was conducted to determine the molecular vibrations of anions 

presented in NCG-MM precursor, as shown in Fig. S4a. A broad band at around 3437 

cm-1 was ascribed to the O-H stretching vibration of water molecules or OH- groups 

presented in the framework layer to balance the positively charged Ni2+/Co2+, while 

the absorption band around 1630 cm-1 was assigned to the O-H bending vibration of 

absorbed water molecules. Two distinct peaks appeared at around 2358 and 1107 cm-1 

suggested the existence of absorbed CO2 and residual SO4
2- intercalated in the α-

phase NixCoy(OH)2/RGO framework layers, respectively.1 In addition, the weak bands 

around 2923 and 1327 cm-1 could be attributed to the C-H stretching vibration and C-

H bending vibration of RGO flakes, respectively, while the characteristic bands in the 

region of 650-500 cm-1 were originated from the M-OH (M=Ni/Co) vibrations.2 

The thermal behavior of NCG-MM precursor was evaluated by 

thermogravimetric analysis coupled with mass spectrometry, as shown in Fig. S4b. 

The NCG-MM precursor underwent two endothermic peaks when processed upon 

heating in the Ar flow. The first desorption peak located at around 100 oC was mainly 

due to the coincident evolution of physically absorbed H2O and CO2 in the 



NixCoy(OH)2/RGO structure, whereas the second weight loss appeared in the 

temperature range of 200–500 oC could be attributed to the pyrolysis of NixCoy(OH)2 

and labile oxygen-containing functional groups.3 Therefore, some stable oxygen-

containing functionalities that were not removed by L-ascorbic acid could be further 

eliminated under the thermal reduction. Besides, the evolution of SO2 at 380 oC was 

derived from the decomposition of intercalated SO4
2-. Therefore, the NCG-MM 

precursor should be SO4
2- intercalated α-NixCoy(OH)2/RGO flakes. 1 

Fig. S5. EDS spectrum of NCG-MM

Fig. S6. TG curves of NCG and NCO treated in air 



Fig. S7. Raman spectrum of NixCoy(OH)2/GO

Fig. S8. High-resolution C 1s of NixCoy(OH)2/GO

Fig. S9. (a) N2 adsorption/desorption isotherms, (b) the particle size distribution of NCG 

composites synthesized at different volumetric flows in TS-MISR.



Fig. S10. (a) CV curves of RGO at various scan rates; (b) GCD curves of RGO at different current 

densities.

Fig. S11. (a) CV curves (50 mV s-1), (b) GCD curves (5 A g-1), (c) mass-specific capacitances of 

NCG composites synthesized at different VA in TS-MISR.



Table S2. Comparison of the supercapacitive performances of Ni-Co-O/RGO synthesized in 
different methods

Materials
Synthetic 

methods

Specific 

capacitance 

(F g-1)

Rate capability Cycle Stability Ref.

NiCo2O4/graphene electrodeposition 1402 (1 A g-1) 77.0% (1→20 A g-1) 76.6% (5000) 4

NiCo2O4/RGO electrodeposition 1392 (1 A g-1) 64.5% (1→30 A g-1) 80.0% (3000) 5

NiCo2O4/RGO hydrothermal 947.4 (0.5 A g-1) 76.6% (0.5→10 A g-1) 97.9% (3000) 6

NiCo2O4/RGO hydrothermal 1003 (1 A g-1) 89.0% (1→10 A g-1) 57.0% (10000) 7

NiCo2O4/graphene hydrothermal 2300 (1 A g-1) 30.9% (1→20 A g-1) 92.1% (4000) 8

NiCo2O4/N-RGO solvothermal 2090 (1 A g-1) 60.1% (1→10 A g-1) 96.2% (5000) 9

NiCo2O4/RGO spray drying 971 (0.5 A g-1) 20.8% (0.5→20 A g-1) 76% (5000) 10

NiCo2O4/3D RGO template-assisted 708.4 (1 A g-1) 82.1% (1→16 A g-1) 94.3% (6000) 11

NiO@Co3O4

@RGO
MOF-derived 1361 (1 A g-1) 55.3% (1→30 A g-1) 76.4% (3000) 12

NiCo2O4/RGO self- assembly 1388 (0.5 A g-1) 60.5% (0.5→30 A g-1) 90.2% (20000) 13

NiMoO4/RGO
Microwave

-assisted
1274 (1 A g-1) 44.9% (1→10 A g-1) 81.1% (1000) 14

NiCo2O4/RGO self-combustion 1019 (1 A g-1) 66.1% (1→20 A g-1) 94.0% (2000) 15

Ni-Co-O/RGO
template-assistant

precipitation 
(STR)

1211.2 (1 A g-1) 56.7% (1→10 A g-1) 90.5% (2000) 16

Ni-Co-O/RGO precipitation (TS-
MISR) 2281 (1 A g-1) 63.9% (1→30 A g-1) 94.3% (5000) this 

work
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