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Figure S1. Schematic scheme for the synthesis process of CNTs-based NCs-I.

Figure S2. XPS spectra of the obtained HC40-14 and HC60-12.
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Figure S3. (a) Real part, and (b) imaginary part of complex permeability for the as-

prepared samples, respectively.

Figure S4. Comparison results between the experimental  values and theoretical md

curves for HC60-12 and HC100-12. 
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Figure S5. Impedance matching characteristics of (a) HC40-11, and (b) HC40-14.

Figure S6. Frequency-dependent attenuation constant curves for the as-prepared 

HC40-11, HC40-12 and HC40-14 samples.
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Figure S7. Raman spectra of HCNTs and PCNTs, respectively.

Figure S8. TEM images of (a,b) PC40-12, and (c,d) PC40-13, respectively.
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Table S1. Summarized sheet for the effect of experimental parameters on the as-

prepared core@shell structure CNTs-based NCs-I.

Experiments Names of Sample Composition Effect on Microstructure

HC40-12
CoCO3 and  

CoxFe3-xO4

HC60-12 CoxFe3-xO4
i

HC100-12 CoxFe3-xO4

Number of nanoparticles 

decreases gradually with 

enhancing the amount of 

HCNTs

HC40-11
CoCO3 and  

CoxFe3-xO4

HC40-12
CoCO3 and 

CoxFe3-xO4

HC40-13 CoxFe3-xO4

ii

HC40-14 CoxFe3-xO4

Much more CoxFe3-xO4 

nanoparticles assemble 

together with decreasing the  

molar ratio of Co:Fe 

HC40-14 CoxFe3-xO4

HC60-14 CoxFe3-xO4iii

HC80-14 CoxFe3-xO4

Number of nanoparticles 

decreases with increasing the 

amount of HCNTs

PC40-12
CoCO3 and  

CoxFe3-xO4
iv

PC40-13 CoxFe3-xO4

Number of  nanoparticles   

anchoring  on the surface of 

PCNTs decreases evidently 

compared to HCNTs
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Figure S9. Impedance matching characteristics of (a) HC60-14, and (b) HC80-14.

Figure S10. Dielectric loss tangent values of (a) PC40-12 and PC40-13, and (b) PC40-

12 and HC40-12, respectively.

Figure S11. Microwave absorption characteristic curves of PCNTs.
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Table S2. Summarized comprehensive EMWAPs of the as-prepared core@shell 

structure CNTs-based NCs-I.

Names of Sample RLmin (dB) (mm)md ABmax (GHz)  (mm)md

HC40-12 -58.82 9.31 2.88 3.05

HC60-12 -61.4 2.44 3.64 2.76

HC100-12 -61.86 1.18 4.08 1.35

HC40-11 -49.96 3.18 4.40 1.64

HC40-12 -58.82 9.31 2.88 3.05

HC40-14 -47.28 10 1.72 9.01

HC60-14 -56.2 7.52 2.72 6.89

HC80-14 -62 3.46 3.20 2.75

PC40-12 -63.32 2.43 4.28 1.58

PC40-13 -67.18 4.63 4.52 1.76

PCNTs -7.32 1.12 - -
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Table S3. Comparison results of comprehensive EMWAPs for the as-prepared 

core@shell structure CNTs-based NCs-I with the recently reported representative 

magnetic particles modified CNTs.

Names of Sample RLmin (dB) (mm)md ABmax (GHz) (mm)md References

HC100-12 -61.86 1.18 4.08 1.35 This work

HC40-11 -49.96 3.18 4.40 1.64 This work

PC40-12 -63.32 2.43 4.28 1.58 This work

PC40-13 -67.18 4.63 4.52 1.76 This work

3D Fe3O4/CNTs -59.2 1.68 3.1 1.68 S1

ZnFe2O4@CNT -54.5 2.4 2.2 2.5 S2

CNTs/Co0.5Zn0.5Fe2O4 -64.7 3.1 4.3 2.1 S3

CeO2-CNT -40.95 3.5 1.8 3.5 S4

CNTs/NiCo2O4 -45.1 2.5 4.4 1.5 S5

FeCo-C-CNTs -79.2 2 6.3 2 S6

CNTs/ZnFe2O4 -55.5 1.5 3.6 1.5 S7

3D Fe3O4-CNTs -52.8 6.8 2.2 6 S8

Fe3O4-CNTs-HPCFs -50.9 2.5 5.8 2.5 S9

Co-C/CNTs -50 2.4 4.3 1.8 S10

Li0.3Zn0.3Co0.1Fe2.3O4@CNT -21 1 4.4 2 S11

Fe3O4@CNTs -39.27 2 2.9 2 S12
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