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Fig. S1. XRD pattern of MIL-53(Fe) precursor. 
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Fig. S2. (a) Fe and (b) C element EDS mapping of S750 sample. (c) EDS of S750. 
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Fig. S3. Cole-Cole curves of (a) S450, (b) S550, (c) S650 and (d) S750/paraffin composites. 
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Fig. S4. M−H loops of (a) S450, (b) S550 and (c) S750 measured at room temperature. 
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Fig. S5. Reflection loss values versus frequency of (a) S450, (b) S550 and (c) S750. 
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The operation of Gibbs free energy part: 

The transformation reaction from Fe3O4 crystal to Fe3C crystal can be showed as:1, 2   

Fe3O4 + C  Fe3C + 2O2                                                                      (1)                                                                                                

ΔGT
θ=ΔHT

θ-TΔST
θ                                                                              (2)                                                                                                

dΔST
θ=(ΔCp/T) dT                                                                           (3)                                 

Based on practical inorganic thermodynamic data manual, we can draw a table as following. 

Table. S1. Gibbs free energy of the materials. (ΔG: J/mol) 

Temperature ΔG(Fe3O4) ΔG(C) ΔG(Fe3C) ΔG(O2) ΔG(reaction) 

900K (≈600 oC) 226.083 167.053 151.687 109.255 195.571 

1000K (≈700 oC) 241.034 168.555 160.119 110.017 -28.65 

According to the classical algorithm: , where T1 and T2 stand for 
known temperature, ΔG means Gibbs free energy. We set T1=600 oC, T2=700 oC and ΔG=0, then the T 
value can be calculated as 689 oC via utilizing the relevant data in the above table. 
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