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Supplementary Figures
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Fig. S1 XRD patterns of a CoNiZn-MOF, CoNiFe-MOF, CoNiCu-MOF precursors and b CoNiZn@C, CoNiFe@C, CoNiCu@C composites
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[bookmark: _Hlk162689948]Fig. S2 SEM images and EDX mapping of a-c CoNiCu@C, d-f CoNiFe@C, and g-i CoNiZn@C
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[bookmark: _Hlk162379353]Fig. S3 High resolution XPS spectra of a Co 2p, b Ni 2p, c Mn 2p, d Zn 2p, e Fe 2p and f Cu 2p for CoNiM@C microsphere
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Fig. S4 Real and imaginary part of permeability of CoNi@C and CoNiFe@C


Fig. S5 Room-temperature hysteresis loops of CoNi@C and CoNiFe@C
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Fig. S6 3D reflection loss mapping of a CoNi@C and b CoNiFe@C
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Fig. S7 Effective absorption bandwidth of CoNi@C and CoNiFe@C
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Fig. S8 Cole-Cole semicircular of CoNiM@C microspheres
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Fig. S9 The magnetic loss tangent value of CoNiM composites
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Fig. S10 The eddy current loss coefficient C0 value of CoNiM composites
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Fig. S11 The simulated magnetic moments in smooth microspheres
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Fig. S12 The simulated magnetic moments in sheets
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Fig. S13 The simulated magnetic moments in flower-like microspheres
Supplementary Table
Table S1 The electromagnetic wave absorption performance comparison of CoNi-based composites
	Sample
	Filler loading (wt %)
	Thickness
(mm)
	EAB (GHz)
	Refs.

	CoNi microspheres
	60
	1
	2.96
	[S1]

	CoNi chains
	60
	5.4
	3.5
	[S2]

	CoNi Nanoparticles
	65
	1.4
	4.4
	[S3]

	CoNi@NC hollow microspheres
	30
	3.08
	4.5
	[S4]

	CoNiMPC @CNT/MXene
	15
	2.7
	5.0
	[S5]

	CoNi@graphite carbon@carbon
	70
	2.0
	5.51
	[S6]

	CoNi/C hybrids
	20
	2.1
	5.7
	[S7]

	CoxNiy@C nanocomposites
	20
	1.8
	5.7
	[S8]

	CoNi@NC/rGO-600
	25
	2.5
	6.7
	[S9]

	CoNi microflowers
	16.7
	2
	6.8
	[S10]

	CoNiMn@C flower
	40
	2
	5.8
	This work


EAB: Efficient absorption bandwidth
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