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S1 Experimental Sections
S1.1 Microwave Absorption Measurement
[bookmark: _Hlk118203984][bookmark: _Hlk118203994]The samples were dispersed in paraffin matrix with 25 wt%, which were made into a circular ring with an internal diameter of 3.0 mm and an external diameter of 7.0 mm. The RL values were calculated based on the transmission line theory with the electromagnetic parameters (complex permittivity and complex permeability) measured by an HP8510C vector network analyzer in 2-18 GHz:
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Where  is the input impedance of the microwave absorbers,  is the impedance of free space, d is the thickness of the absorbers,  is the speed of light in free space,  is the incident frequency,  and  are the relative complex permittivity and permeability, respectively. ,  .
In addition, the attenuation constant α is another vital factor for EM absorption, determining the attenuation ability of the absorbers to incident EM waves, which can be escribed as following equations:
	
	(S3)


The magnetic material can respond to the externally altered magnetic field and form induced eddy current. The corresponding loss was termed as eddy current. Eddy current loss involves an energy conversion from magnetic field to electrical energy. In general, the eddy current loss (termed as ) is extremely related to the diameter () and the conductivity (), which can be approximately expressed as follows:
	
	(S4)


S1.2 Impedance Matching 
The impedance match degree () is calculated by a above-mentioned method as follows:
	
	(S5)


When  is between 0.8 and 1.2, it indicates impedance matching.
S1.3 Debye Relaxation
According to the Debye theory, the relative complex permittivity can be expressed as follows:
	
	(S6)


where  is the static dielectric constant,  is the dielectric constant at infinite frequency,  is the angular frequency, and  refer to the polarization relaxation time. In consequence, the  and  can be described as follows:
	
	(S7)

	
	(S8)


where  is polarization loss,  is conductive loss,  is the conductivity of the material.
S1.4 Radar Cross Section simulation and calculation 
The RCS calculation equation can be written in the form:
	
	(S9)


where, , and  represent the area of the object simulation model, the wavelength of the electromagnetic wave, the electric field strength of the scattered wave and the incident wave, respectively.
During the simulation process, aluminum (Al) plate is applied as a PEC layer. As prepared sample is mixed with paraffin and applied as an absorbent coating on the surface of the PEC layer, and the calculations are started when a suitable excitation boundary is given for the composite. 
S2 Results and Discussion
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Fig. S1 TEM image and elemental mapping images of ZIF-accordion
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[bookmark: _Hlk118311757]Fig. S2 XRD pattern of ZIF-accordion (original and simulated)
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Fig. S3 TEM image of Co@NC and the size distribution of Co nanoparticles
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Fig. S4 TEM image of Co3O4@NC and the size distribution of Co3O4 nanoparticles
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Fig. S5 TEM image of Co/Co3O4@NC and the size distribution of Co and Co3O4 nanoparticles
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Fig. S6 TEM image and HRTEM image of carbon nanotubes produced during pyrolysis process
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Fig. S7 XPS spectrum of Co@NC, Co/Co3O4@NC, Co3O4@NC
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Fig. S8 C 1s, N 1s and O 1s of a-c Co@NC, d-f Co/Co3O4@NC, g-i Co3O4@NC
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Fig. S9 2D impedance matching diagrams of Co@NC, Co/Co3O4@NC, Co3O4@NC
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Fig. S10  Impedance matching diagrams of Co@NC, Co/Co3O4@NC, Co3O4@NC
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Fig. S11 The dielectric loss tangent and magnetic loss tangent values of Co@NC, Co/Co3O4@NC, Co3O4@NC
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Fig. S12 Hysteresis loops diagram of Co@NC, Co/Co3O4@NC, Co3O4@NC
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Fig. S13 The hysteresis loops area integral values of Co@NC, Co/Co3O4@NC, Co3O4@NC
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Fig. S14 μ''(μ')−2f−1 values of Co@NC, Co/Co3O4@NC, Co3O4@NC
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Fig. S15 Cole-Cole curves of Co@NC, Co/Co3O4@NC, Co3O4@NC
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S1 Experimental Sections 

S1.1 Microwave Absorption Measurement 

The samples were dispersed in paraffin matrix with 25 wt%, which were made 

into a circular ring with an internal diameter of 3.0 mm and an external diameter of 7.0 
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 values were calculated based on the transmission line theory with the 

electromagnetic parameters (complex permittivity and complex permeability) 
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The magnetic material can respond to the externally altered magnetic field and 

form induced eddy current. The corresponding loss was termed as eddy current. Eddy 

