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Abstract: Fe@(ZnO/C) composite was prepared with resorcinol, zinc acetate dihydrate and ferrous sulfate heptahydrate by a wet
chemical method and a subsequent high-temperature heat treatment. The results show that Fe@(ZnO/C) ternary composite with a
ball-chain Fe powder has a better impedance matching and a higher attenuation coefficient, showing a superior electromagnetic wave
absorption performance. The optimum reflection loss (rRLmin) is —=56.01 dB at 10.91 GHz with a thickness of 2.73 mm and the

effective absorption bandwidth (rRLmin <-10dB) is up to 5 GHz (i.e., 8.54-13.54 GHz).
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Fig. 1 XRD patterns and Raman spectra of ball-chain Fe, ZnO/C and Fe@(ZnO/C) composites
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Fig .2 SEM images of ball-chain Fe powder



. 2214 - (HERR Sh22 400

J Chin Ceram Soc, 2021, 49(10): 2211-2220

2021 4F

SEM & F, & 4d A Fe@(ZnO/C)E &M EHB L5 1
TEM B}, #ET ZnO/IC E&EMEL Fe@(ZnO/C)
TSR A4 S ROST T /N (R D i BOIRBIORL, - R /NZT
0.4 pm HARM™E, Mikbe)s 1) Fe@(ZnO/C)Riki R
2955 °0.2 pm,  [FIE R ZnO F0R RS 5E /)
(%1 20nm), XAJRERFRPIKEREE Fe By, %
ZnO RIIRARIRAE T EZ MR AW, AT
B2 YN ERL, RN R IIEEREE Fe RIEHE

ZnO/C Jii, #1%1 Fe@(ZnO/C)EA MBI AR I H
EREENIESN, HHEE 4c A 4d T L, 1X2 K ZnO/C
78 )2 AR (ERETE 50 nm~0.4 pm 5[ ) F1Z
A, HERE T EREERES. B S nT I,
Fe@(ZnO/C)B- &M EIH{71E Fe. O Zn F1 C4 FJT
#, Hrh Fe FEAMERLKIEAN, O Al Zn THK
W ZnO FURLE B (73 BAESE BRI X, C It
KT HARE Fe 1 ZnO, HAGEFTAH XK.

(a) ZnO/C precursor

(b) Fe@(ZnO/C) precursor

3 ZnO/C FIRAEF] Fe@(ZnO/C) R IRAAK K] SEM I8 F
Fig. 3 SEM images of ZnO/C precursor and Fe@(ZnO/C) precursor

(b) TEM image of ZnO/C

(c) SEM image of Fe@(ZnO/C)

(d) TEM image of Fe@(ZnO/C)
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Fig. 4 SEM images and TEM images of ZnO/C and Fe@(ZnO/C) composites after calcination at 700 ‘C
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Fig. 5 Elemental distribution of Fe@(ZnO/C) composite
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Fig. 6 Real part (¢') and imaginary part (¢") of permittivity, real part (u') and imaginary part (u") of permeability, dielectric loss
(tand,) and magnetic loss (tand,) of ball-chain Fe, ZnO/C and Fe@(ZnO/C) composites
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Fig. 7 Reflection loss of ball-chain Fe, ZnO/C and Fe@(ZnO/C) composites
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