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Fig. S1. (a) XRD patterns and (b) EDS analysis of carbon-metal composite hollow

microspheres.

Fig. S2. Optical microscopy images of FeCo/C-2-600.

Fig. S3. (a-d) Elemental mapping on the distribution of elements for FeCo/C-2-600;

(e-g) line scanning of FeCo/C-2-600.



Table S1. The tap bulk density of the FeCo-2-600

Sample Mass (g) Bulk volume (mL) Tap bulk density (g/mL)
FeCo/C-2-600 0.72 3.60 0.20
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Fig. S4. Electrical conductivity of FeCo/C-X-600 (X=1,2,3).
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Fig. S5. Cole-Cole semicircles (¢” versus &) of (a)FeCo/C-1-600, (b) FeCo/C-2-600,



(c) FeCo/C-3-600.
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Fig. S6. Frequency dependence of of p"(u")™2f ™1 for FeCo/C-X-600 (X=1,2,3).
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Fig. S7. Electrical conductivity of FeCo/C-2-Y (Y=500, 600, 700).
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Fig. S8. Impedance matching values of (a) FeCo/C-2-500, (b) FeCo/C-2-700; (c)

attenuation constant of FeCo/C-2-Y.

The impedance matching of the FeCo/C PHMs based absorbers with different
temperatures is investigated to further probe the EMA mechanism of the as-obtained
samples. Fig. S8(a) shows that the impedance matching of the FeCo/C-2-500 is in the
range of 0.4-37.8, which is away from 1. Correspondingly, the EMA performance of
the FeCo/C-2-500 is the worst (Fig. 11a). When the temperature increases to 600 °C,
the impedance matching is closest to 1 (0.7-1.1, Fig. 7b), and correspondingly the
absorber exhibits the best EMA performance, which is well in agreement with the
results as discussed before. However, when the temperature increases to 700 °C, the
impedance matching will become much lower than 1 (0.1-0.3, Fig. S8b), and
correspondingly the EMA performance of the absorber will become worse (Fig. 11b).
Therefore, the FeCo/C-2-600 has the best impedance matching. As shown in Fig. S8(c),
among these samples, the FeCo/C-2-700 has the highest o value in almost the entire
frequency range because of its high values of ¢”. However, its microwave absorption
performance is slightly worse than that of FeCo/C-2-600, which can be explained by

the poor impedance matching characteristics. Therefore, FeCo/C-2-600 presents ultra-



strong microwave absorption performance owing to the high attenuation capacity and
excellent impedance matching characteristics. From what has been discussed above, it
can be inferred that proper attenuation capability and impedance matching
characteristics are critical to the electromagnetic absorbing properties of the EM

absorbing materials.
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Fig. S9. The 2D RL curves of the sample (a) FeCo/C-2-500-45, (b) FeCo/C-2-500-

50, (c) FeCo/C-2-500-55, (d) FeCo/C-2-500-60.



