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Figure S1. SEM images of Co3[Co(CN)6]2 cubes with different magnification

Figure S2. SEM images of Co@SiO2-500 submicrorattles.
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Figure S3. Energy-disperse X-ray spectrum (EDS) of Co@SiO2@C/Ni-500 

submicrorattles.

Figure S4. TEM images of (A, B) Co@SiO2@C/Ni-500, (C,D) Co@SiO2-500. (0.1 mL of 

TEOS was used.)
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Figure S5. TEM and SEM images of (A,B) Co3[Co(CN)6]2@PDA-Ni2+, (C,D) Co-Ni@C 

composites annealed at 500 °C.
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Figure S6. XPS spectra of Co3[Co(CN)6]2@PDA-Ni2+ composite (a) and Co-Ni@C-500 

composite: (A) the full survey scan, (B) Ni 2p, (C) Co 2p, and (D) N 1s.
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Figure S7. XRD patterns of Co3[Co(CN)6]2@PDA-Ni2+
 (a) and Co-Ni@C-500 (b).
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Figure S8. XRD patterns of Co@SiO2@C/Ni-500 submicrorattles fabricated with the 

molar ratio of dopamine and nickel ion of 1:0.5 (a) and 1:3 (b).
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Figure S9. XRD patterns of Co@SiO2@C/Ni submirorattles annealed at 400 °C (a) and 

700 °C (b). 

Figure S10. FTIR of Co3[Co(CN)6]2 cubes (A), Co3[Co(CN)6]2@SiO2 (B), 

Co3[Co(CN)6]2@SiO2@PDA-Ni2+ (C), Co@SiO2@C/Ni-500 submicrorattles (D), 
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Co3[Co(CN)6]2@PDA-Ni2+ (E), Co-Ni@C-500 (F).

Figure S11. SEM and TEM images of Co-NTC nanowires. 

Figure S12. SEM images of (A) Co-NTC@SiO2, (B) Co@SiO2 nanocables, (C) Co-
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NTC@SiO2@PDA-Ni2+, (D) Co@SiO2@C/Ni.

Figure S13. XRD patterns of Co-NTC nanowires (a), Co-NTC@SiO2 (b), Co-

NTC@SiO2@PDA-Ni2+ (c), Co@SiO2 (d), Co@SiO2@C/Ni nanotubes (e).

Figure S14. UV-vis absorption spectra of 4-NP at different reaction time during the 
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reduction by NaBH4 catalyzed by Co@SiO2@C/Ni-700.

Figure S15. The reusability of Co@SiO2@C/Ni-700 (a) and Co-Ni@C-700 (b) as the 

catalyst for the reduction of 4-NP with NaBH4.

Table S1. ICP data of Co@SiO2-700, Co@SiO2@C/Ni-700 and Co-Ni@C-700.

Catalyst Co (μg/mg) Ni (μg/mg)

Co@SiO2 201.25 /

Co@SiO2@C/Ni 132.25 67.25

Co-Ni@C 417.75 159.75

Table S2. A full comparison of Co@SiO2@C/Ni submicrorattles catalysis activity and 

test condition with other cobalt and noble metal catalysts.

Catalyst K (min-1) κ(mg-1 min-1) TOF/h-1 Conversion ratio Ref.
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Co@SiO2-700 0.38 1.63 27.69 100% This work

Co@SiO2@C/Ni-700 0.583 7.74 136.71 100% This work

Co-Ni@C-500 0.63 1.18 17.82 100% This work

Au nanoparticles 0.06 0.72 12.13 100% S1

Pd nanocatalysts 0.732 0.36 6.11 100% S2

Fe3O4@SiO2-Au@mSiO2 0.53 6.43 123.76 100% S3

Au@meso-SiO2 0.08 2.51 39.02 100% S4

Ni/SiO2 (230 nm) 0.504 1.06 18.95 100% S5

BNNS/Ag-3 0.163 0.96 17.93 100% S6

Cu2O-Cu-CuO 0.624 1.242 18.81 100% S7

PPAA 0.9276 2.306 31.72 100% S8

Pd/MIL-100(Cr) NCs 1.13 1.506 21.82 100% S9

Cu2O@Ag 0.4368 1.094 16.39 100% S10

Ir/IrOx 0.033 0.71 10.76 100% S11

2Au@2Ag 0.18 0.632 9.57 100% S12

reduced Co3O4 1.49 2.26 34.23 100% S13
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