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Figure S1. SEM images of (a) SampleⅠ, (b) SampleⅡand (c) Sample Ⅲ. 
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Figure S2. The particle size distribution of Fe3O4 nanocrystals. 
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Figure S3. Temperature dependences of the complex permittivity and permeability. 
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Figure S4. (A, B, C) Frequency dependences of the tanδe and tanδm at 323 K (black line), 373 

K (red line), 423 K (blue line), 473 K (green line); (D, E, F) temperature dependences of the 

tanδe and tanδm; 
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Figure S5. The MA properties of MWCNTs/SiO2 with 10 wt.% loading to indicate the better 

MA properties of grape-like Fe3O4-MWCNTs/SiO2. 
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Figure S6. The imaginary permittivity contributed by conductivity of the composites with 5 

wt %, 10 wt % and 15 wt % grape-like Fe3O4-MWCNTs loading. The three insets are the DC 

conductivity of the composites with different loading concentrations versus the temperature.  
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Figure S7. Reflection Loss of the samples with 5 wt.%, 10 wt.% and 15 wt.% loading 

concentration, demanstrating the best MA performance of the sample with 10 wt.% grape-like 

Fe3O4-MWCNTs loading. 
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Figure S8. Attenuation constants of the composites with 5 wt.%, 10 wt.% and 15 wt.% 

loading concentration. Microwave attenuation in the interior absorber was determined by the 

attenuation constant α. As for 15 wt.% loading, the attenuation is strongest in the interior 

absorber, but the reflection from the surface of the absorber may be too high due to the 

enhanced conductivity. As results, the composites with 10 wt.% loading have the proper α due 

to a proper conductivity. 


