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Progress in Preparation and Electromagnetic Wave
Absorption Application of One-Dimensional
Silicon Carbide Materials

DENG Xiaomei, JIANG Xiao, HUANG Jun, ZENG Xiaojun

(School of Materials Science and Engineering, Advanced Ceramic Materials Research Institute,

Jingdezhen Ceramic University, Jingdezhen 333403, China)

Abstract The urgent need for information security and target stealth has made the research on electro-
magnetic wave (EMW) absorbing materials one of the research hotspots. One-dimensional silicon carbide
(SiC) nanomaterials with high aspect ratios are widely used in the field of high-temperature electromagnet-
ic wave absorption due to their excellent dielectric loss and high temperature resistance. In this work, the
preparation methods of one-dimensional SiC materials (electrospinning, template, hydrothermal, and
chemical vapor deposition) are reviewed, and the influences of key process parameters on the composition

and structure of the materials are expounded. The correlation between the composition and structure of
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SiC composites (one-dimensional SiC composite carbon-based materials, magnetic materials, and MXene
materials) and their electromagnetic parameters was focused, so as to elucidate the mechanism and appli-
cation of one-dimensional SiC materials in the field of EMW absorption. Finally, the application prospects
and challenges of one-dimensional SiC materials in the field of EMW are proposed.

Key words one-dimensional SiC; impedance matching; dielectric loss; magnetic loss; electromagnetic

wave absorption

0 9+

B 5G/6G @5 HARRI P K T g 2 T kBT VE R R R (S S AR AT T
JTTAITAT o SRS SEH AT E 25 NS A AR A B4 [R1 IR A2 1] SR S Fit B s s L R 775 4% AN SO0 8 1 1 (i
JICF I o A AR B b 7= A — 5 S0 T LA I 2 S U 2 A b R g o A ZE BRI L
BB B BOR B9 S ARZ N 4% [ S LU PR B B BA T . Horp SRR TR IR R B AR T A R R A
S BB D DRI L I 2 e P i P D S A O 80 ) A AR B A 1 R o 2 26y T DG T2

R e IR AR e T L e R M A L DB » A LA A DR AR 2 A8 B H - BRI AT DR L R
e, feid KA LAF B AR G800 R SR R AR B L5 SO 1 2 2 UG 1 AR Rt 28 R B A
KPR o BRAT 330 S A AT e L, S5 0 DG PP 3 56 A0 W A 5 X BELAE T LS B . B o
A AR PR A 8% X 7R 52 2% ) ZE 3 AL BRI T Ot | vl R 5 B 20 ) RS A 25 2R 8 19 s B i SR L X
HL RN IR AR R B8 5 AP R BT B B R . S e RS N BB T R il 22 B A i e R RE L 2 R AY
PR SOR LT SRS FL R D SO L T 5 SR BRI B By BB BT A B ANK A ) LR MR R
(Fe,CoNi HHAG ) REVM B CRINIGHE RIS S5 8. SR, T 5 — kA B9 LB T HAE
HELCAGUI ) T2 L B A A G 1) S L SR AR 4 et S P A 2 T v 4 P 22 5 D ol AT s R
AT FH 2 SUBRE O 5 b X EE bR RIS T 25 5 th B T (0 A A3 T BB RS 1) L PR
MR RIS T HELIN T . AHEEZ T B Jm i AP P e FE AR DR e AR R | o B e A A 7 e it R
R A Bz St . Heh  BRARAE (SIC) i T BRI DT GRPELS 5B s A R PR L DA
I o T FRL R D SO R A V8 T e b L

12000 = SICHPR LR 390
—— SICHR A IS A o

10 000 —_— 300
250 I
gﬁ 8000 / o
— ;
i g /\_/ 200 &
% 6000 / x
R =
: / 150 F
2 4000 B
n 100 @
w

2000 _____L_/( 50

0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
tE

Bl 1 2015—2024 F &3 SiC BB ES TR, 2024 FHEIEELEZ] 2024 F 6 A (H#ER B Web of Science)
Fig. 1 Statistical data of articles published on SiC materials from 2015 to 2024, and the data for
the year 2024 is up to June 2024 (Data from Web of Science)
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Fig. 2 (a) Schematic diagram of basic electrospinning equipment™'! ; SEM images of pyrolysis products at different
magnifications and PSN mass contents of (b, ¢) 12% and (d, e) 60%"*
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Fig. 3 (a) Schematic diagram of the preparation of macroporous microstructure materials by pyrolytic pore former

[39] .,
’

(b) Schematic diagram of the formation of SiC,, network by freeze casting method™" ; (c) Process flow chart

of SiC,, /SiC, foam preparation™’; (d) “Wire-on-sphere” hierarchical structure of SiC,,/SiC, foam™*’
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absorption mechanism diagram of f-Ti; C, T, /SiC,,, ; 3D R, diagrams of electromagnetic

wave absorption performance for (¢) PVDF/SiC,, and (d) PVDF/ SiC,,, @MXene' >
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Tab. 1 Application of 1D SiC composites in EMW absorption in recent years

EMW absorption performance

Materials Key methods Ref.
R, /dB EAB/GHz Thickness/mm
SiC,, /SiC 3D printing process —49.01 5.1 2.2 22
SiC,,,,/SiC,, foam pray drying/3D printing processes —57 4 43
SiC@C nanowires in situ polymer encapsulation —50 12 82
C/SiC,,, electrospinning process —27.8 4.7 1.7 90
rGO/SiC,,, foam freeze-drying process —19.6 4.2 3 94
SiC,,,/GA-PPy foams chemical vapor infiltration process —53.5 6.4 2.32 99
Co/SiC fiber mat electrospinning process 8 2.8 106
FSWs solvothermal process —72.33 6. 06 2.55 112
) ) . self-assembly/bidirectional
{-Ti,C, T, /SIiC,,, hybrid foams —55.7 0.3 120
freezing processes
M-SiC,,,, film vacuum filtration process —41.7 3.36 1.58 121
PVDF/SIC,,,,/MXene electrostatic self-assembly/solution
75.8 5 123
nanocomposites casting/hot pressing processes
SiIC@C-Fe, O, hydrothermal process —63.71 7.48 3.1 125
Ni/C@SiC precursor infiltration pyrolysis —25. 87 5 127
CNT/SiC; a short-time induction heating process —62.5 8.8 4 128
Sic,,,,/CF carbonizing process —55. 27 2.08 3.11 129

NiFe, 0, /SiIC@SiO, sol-gel method —32.26 2.1 3 130
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