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Bl 1 Feh KT SEM B3
Fig.1 SEM morphologies of samples: (a, b) FSA, (c, d) FSA@SiO, and (e, f) FSA@SiO,@C
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K2 FSA@SiO.@C (1) TEM I i J FSA@SiO,@C ] EDS Jt & [l 73 Afi
Fig.2 TEM images (a, b) and corresponding EDS element mappings (c~f) of FSA@SiO,@C
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Fig.3 Particle size distribution of FSA (a); XRD patterns of FSA, FSA@SiO,and FSA@SiO,@C (b); Raman spectrum of FSA@SIO,@C (c);
high-resolution XPS spectra of Si 2p in FSA (d); high-resolution XPS spectra of Si 2p (e), C 1s (f) in FSA@SiO.@C
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Fig.4 Electrochemical properties of FSA, FSA@SiO; and FSA@SiO.@ C: (a) Nyquist diagram; equivalent circuit model for
Nyquist diagram of FSA and FSA@SIO; (b) and FSA@SiO,@C (c); (d) Bode diagram; (e) Tafel curves
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Table 1 Fitted parameters of the equivalent circuit model of FSA and FSA@SiO; in 5%NacCl solution

Sample RJQ-cm?® CPEY/Q'<em?s™ ng  CPEJ/Q'em?s™ Ry/Q-em?® W/Q?Tem? s n; Chi-square
FSA 2.91 6.37x10° 1 1.50x10°® 180.50 1.33x10° 0.52 453%10°
FSA@SIO, 3.22 3.88x10° 1 5.79x10™ 590.10 4.26x10° 0.77 4.46x10°
% 2 7£ 5%NaCl BT H FSA@SIO.@C BI & HEM B RIEE S
Table 2 Fitted parameters of the equivalent circuit model of FSA@SiO.@C in 5%NacCl solution
Ry/Q-cm? CPEJ/Q! em?s™ n R/Q-cm? Rat/Q-cm? CIF ¢m? Chi-square
2.59 3.39x10* 0.63 104.20 3981 1.85x10° 5.68x10°
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% 3 FSA. FSA@SIiO, 1 FSA@SIO,@C HIEiMzI h#F S
Table 3 Electrochemical parameters of FSA, FSA@SiO, and
FSA@SiO,@C

CRI R

Sample  Ecor/V(vs. Ag/AgCI) Al?cmnﬁ'z ms!  Oom?

FSA -0.40 1.47x107°2.66x107121775.46
FSA@SIO, -0.22 1.03x107°1.87x1071%2170.04
FSA@SiO,@C -0.21 8.40x10°1.52x10"%2357.54

Note: CR is corrosion rate; R, is polarization resistance
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Fig.5 Frequency dependence of electromagnetic parameters of FSA, FSA@SiO; and FSA@SiO,@C: (a) real part (¢'), (b) imaginary part

(") of complex permittivity; (c) real part («'), (d) imaginary part (1") of complex permeability
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Fig.6 RL(reflection loss) curves of the FSA, FSA@SiO; and FSA@SiO.@C in 0.5~18 GHz at a matching thickness of 3.0 mm (a);
simulated three dimensional (3D) RL of FSA (b), FSA@SiO; (c) and FSA@SiO.@C (d)
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Ramesh K, Vengadaesvaran B et al.

Preparation of Multi-Shell FeSiAI@SiO,@C and Its Corrosion Resistance and
Electromagnetic Properties

Guo Yang', Zhang Li?% Lu Haipeng? Deng Longjiang®
(1. School of Electrical and Information Engineering, University of Panzhihua, Panzhihua 617000, China)
(2. Nation Engineering Research Center of Electromagnetic Control Materials, School of Electronic Science and Engineering, University
of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: FSA powder is of crucial importance to microwave absorption material because of the higher magnetic permeability and
saturation magnetization. However, poor resistance to salt spray corrosion limits its further application in extreme environment
(marine and damp heat, etc.). Therefore, SiO, and carbon layers were in situ deposited on FSA surface by the St&ber process and
catalytic chemical vapor deposition technology to form FSA@SiO,@C composite structure. Furthermore, the anti-corrosion
electromagnetic properties of the composite were studied by network vector analyzer and electrochemical test. The results show
that SiO, and carbon layers are uniformly coated on the surface of the FSA and tightly combined with it. The thickness of the SiO,
is about 100 nm, and the thickness of the carbon is about 5 nm. The SiO,@C reduces the corrosion rate of FSA from 2.66x10™2 m/s
to 1.52x10*? m/s, which significantly improves the corrosion resistance of FSA in salt spray environment. When the matching
thickness is 3 mm, the microwave absorption properties of FSA@SiO,@C is significantly improved compared with FSA. The
absorption bandwidth is expanded from 4.2 GHz to 5.84 GHz, and the RL;, reaches as low as -21.65 dB (7.41 GHz), which is less
than -19.03 dB (5.93 GHz) of pure FSA. The multi-shell composite structure can significantly improve the corrosion resistance and
microwave absorption performance of FSA, and provides a feasible design idea for the multi-functional magnetic metal microwave
absorbing materials with anti-corrosion and high efficiency.

Key words: FSA; multi-shell structure; corrosion resistance; electromagnetic performance
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