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2 FeBP [ AN[FA TEOS & & 1k FeBP@SiO, ¥ 52 4 Kki T ) TEM FE Fr
Fig.2 TEM images of FeBP (a-b) and FeBP@SiO; core-shell structure nanoparticles of FS-8 (c-d), FS-11 (e-f), FS-22 (g-h), FS-27 (i-)),
FS-38 (k-1), FS-56 (m-n), and FS-87 (o-p)
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Fig.3 Size distributions of core and different shell sizes of FeBP@SiO;: (a) FeBP, (b) FS-8, (c¢) FS-11, (d) FS-22, (e) FS-27, (f) FS-38,

Particle Size/nm



WA EEMES TR

&l 4 FeBP 2 FeBP@SiO, STEM & /i }2 EDS G % i 4 4
Fig.4 STEM images and EDS element mappings of FeBP and FeBP@SiO,: (a) FeBP, (b) FS-8, (c) FS-11, (d) FS-22, (e) FS-27, (f) FS-38,

(g) FS-56, and (h) FS-87
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Fig.9 Reflection loss of FeBP and FeBP@SiO,; (al-a4) 3D maps of RL values varying with frequency and absorption coating thickness;

(b1-b4) thickness vs frequency; (c1-c4) reflection loss vs frequency
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Controllable Preparation and Microwave Absor bing Properties of FeEBP@SiO,
Core-Shell Nanocomposites

Wan Xinyu', Zhao Dong'?, Xiang Ling', Chang Ling'*, Wang Qunshou', Pei Wenli '
(1. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, China)
(2. School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: Core-shell FeBP@SiO, nanoparticles were prepared by a facile method. This method combines chemical reduction and sol-gel
to realize the controllable core-shell structure of composite particles. By changing the thickness of SiO; shell, the effect of shell thickness
on microwave absorption performance was studied, and the microwave absorption mechanism was analyzed. Results show that with
increasing the SiO, shell thickness, the microwave absorption capacity of the particles is increased firstly and then decreased. When the
thickness of the SiO; shell is 38 nm, the FeBP@Si0O, sample has the strongest microwave absorption performance, and the sample with the
absorption coating thickness of 2.19 mm obtains better absorption performance (-52.66 dB). This enhanced microwave absorption
performance is mainly attributed to the new magnetic-dielectric interface, which improves the impedance matching and dielectric loss of the
material. By designing the core-shell structure of the composite particles, the performance regulation of the composite absorber can be
achieved. Therefore, this work provides an important reference for the design of the next generation composite microwave absorbing materials.
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