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(¢)—photograph of SiFeOC xerogel.
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Figure 1
preceramic xerogel

Synthetic process of SiFeOC preceramic and hydrolytic polycondensation reaction to obtain
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(a)—the percentage of iron nitrate was 3% ; (b)—the percentage of iron nitrate was 6% ; (c¢)—the percentage of iron

nitrate was 9%.

2 SiIFeOCHEEARFKAAEERE THFT-IR
Figure 2 FT-IR spectra of SiFeOC ceramic xerogel and SiFeOC ceramics obtained at different temperatures
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(a)—the percentage of iron nitrate was 3% ; (b)—the percentage of iron nitrate was 6% ; (c)—the percentage

of iron nitrate was 9%.
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Figure 3 XRD patterns of SiFeOC ceramics obtained at different temperatures
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Figure 4 Gibbs free energy curve
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(a)—the percentage of iron nitrate was 3% ; (b)—the percentage of iron nitrate was 6% ; (c)—the percentage of iron nitrate

was 9%.
5 FREMAEEE THENFRAMBEKS RN SIFeOC AN B Hik
Figure 5 Raman spectra of SiFeOC ceramics obtained at different temperatures
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(a)—low-magnification topography; (b)—selected diffraction pattern; (c)—low-magnification topography; (d)—high-
resolution transmission electron microscope image.
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Figure 6 The HRTEM images of SiFeOC ceramics obtained at 1 300 C
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(a)—low-magnification topography; (b) and (c)—high-resolution transmission electron microscope
image.
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Figure 7 The HRTEM images of SiFeOC ceramics obtained at 1 400 C
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Figure 9 The dielectric constant of SiFeOC ceramic with different iron nitrate content obtained at 1 400 °C
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Preparation of Precursor Derived SiFeOC Ceramics and Study on Its
Electromagnetic Wave Absorption Properties

QIAN Junjie"*,MA Dandan', SHUI Anze®,DU Bin’
(1. School of Materials Science and Engineering, Jingdezhen Ceramic University, Jingdezhen 333403, China; 2.
School of Materials Science and Engineering, South China University of Technology, Guangzhou 510641, China; 3.
School of Physics and Materials Science, Guangzhou University, Guangzhou 510006, China)

Abstract: With the rapid development of the intelligent era, electromagnetic wave pollution has become the fourth pollution
source after air pollution, water pollution and noise pollution, which endangers human health. The development of efficient
electromagnetic wave absorbing materials is expected to reduce electromagnetic pollution in the environment, as well as
improve the radar stealth function of the aircraft, and enhance its safe service. In this study, methyl trimethoxysilane,
dimethyl dimethoxysilane and ferric nitrate were used as the main raw materials, and nitric acid and anhydrous ethanol were
used as catalyst and solvent. SiFeOC ceramic precursor was modified by ferric nitrate, SiFeOC ceramic wet gel was
synthesized by solvothermal method, and SiFeOC ceramic dry gel was formed by aging and drying. And then the SiFeOC
ceramic was obtained after heat treatment. The effects of ferric nitrate content and heat treatment temperature on phase
composition and microstructure of SiFeOC ceramics were studied, and the electromagnetic wave absorption properties of
SiFeOC ceramics were characterized. The influence of microstructure and material on the absorbing properties of SiFeOC
ceramics was discussed. The results showed that the introduction of ferric nitrate promoted the precipitation of large amounts
of SiC nanocrystals and free carbon in an amorphous SiOC ceramic matrix, forming a rich heterogeneous interface. Finally,
owing to the synergistic effect of interface polarization formed by SiC/SiOC, Cfree/SiOC, defect polarization in free carbon,
dielectric loss of SiC nanocrystals and conductive loss of free carbon, SiFeOC ceramics with 3 wt. % ferric nitrate exhibited
the best electromagnetic wave absorption performance, when the sample thickness was 3.6 mm, the minimum reflection loss
value was — 47.6 dB; When the sample thickness was 4.5 mm, the maximum effective absorption bandwidth reached 3.7
GHz. In addition, due to the introduction of ferric nitrate, the amorphous structure of SiOC ceramics was preserved and its
thermal stability was enhanced. This study provides a novel micro-structure control strategy for SiOC ceramics, which has
important guiding significance for the development of high-performance absorbing materials.

Keywords: SiOC ceramic; electromagnetic wave absorption performance; SiC; precursor ceramic; microstructure; free carbon;

phase separation ; thermal stability
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