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Figure S1 (a) Measured frequency dependence of samples–paraffin (50 wt%) 

composites permittivity and permeability Co/NPC; (b) Frequency dependence of the 

microwave reflection loss of the Co/NPC.



Figure S2. TEM image of the ultra-small water-soluble Fe3O4.
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Figure S3. (a) SEM images of ZIF-67 and (b) IONP@ZIF-67-1.0.



Figure S4. The elemental mappings of Fe-Co/NPC-0.5 (a, a-1 and a-2) and Fe-

Co/NPC-1.0 (b, b-1 and b-2).
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Figure S5. The Raman spectrum of Fe-Co/NPC-x (x= 0.5, 1.0 and 2.0).
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Figure S6. Values of μ''(μ')-2f-1 for Fe-Co/NPC-2.0 vs frequency.

2.0G 4.0G 6.0G 8.0G 10.0G 12.0G 14.0G 16.0G 18.0G

0.5

1.0

1.5

2.0

2.5

3.0

ta
n

e

Frequence/Hz

 Co/NPC
 Fe-Co/NPC-0.5
 Fe-Co/NPC-1.0
 Fe-Co/NPC-2.0

 

 

a



2.0G 4.0G 6.0G 8.0G 10.0G 12.0G 14.0G 16.0G 18.0G
-0.05

0.00

0.05

0.10

0.15

0.20

0.25

 Co/NPC
 Fe-Co/NPC-0.5
 Fe-Co/NPC-1.0
 Fe-Co/NPC-2.0

ta
n



Frequence/Hz

b

 

 

Figure S7. (a) The dielectric loss tangent (tane=ε″/ε′) and (b) the magnetic loss 

tangent (tan=μ″/μ′).


