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Preparation of Fe, O,/C composite microwave absorbing

materials from discarded vaporizing mats
LI Guomin, LI Zeyu, GAO Jie, LIANG Liping

(School of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract Biomass-derived carbon has become a research hotspot due to its environmental friendliness, low
cost, and good electrical conductivity. This study utilized discarded vaporizing mats as the primary raw
material to prepare Fe, O, /C composite microwave absorbing materials through high-temperature calcina-
tion and the introduction of a magnetic component (Fe,O,). The research found that after loading the
Fe, O, component, the microwave absorption performance of the material was significantly enhanced. A-
mong the samples, FVM-0. 6-600 achieved a minimum reflection loss (RL,;,) of —19. 2 dB with a coating
thickness of 1. 5 mm., and an effective absorption bandwidth (EAB) of 5. 3 GHz; FVM-0. 6-800 achieved a
RL,,, of —25. 6 dB with a coating thickness of 2 mm, and an EAB of 4. 5 GHz; This study demonstrates a high-value
and resourceful approach to utilizing discarded vaporizing mats, showing broad application prospects,
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Tab.1 Elemental composition of discarded vaporizing mats

JLE C H 0) N P HoAh

T % 43. 27 4.51 45. 86 0.95 2.23 3.18
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Fig. 1 XRD patterns and Raman spectra of samples
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Fig. 4 Microwave absorption performance of samples
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Fig. 5 Complex permittivity curves and Cole-Cole curves of samples
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Fig. 6 Relative complex permeability curves of samples

2.3 EPEALSY TUAR Ho W o P fE 1) 5% i

[ R e AV JL 17§ B R 600 “C AT 800 °C (REMEA 534 Fey O, JFe) , 1o i 4% A 9K (A8 Wk 2, adE— 26
Oy MTREE L 4 B R AT R e PR RE RO MR . AN 7 R L R ELRE R Fe(NO,) o F IR0 E (38 I FE & b i)
WIAHFEA — 25, U0 I AT IR AV TR B A 22 L 6 FVML G5 PR 2H AT 52

&l 8 R AN[AIAE i (1) Raman I35 . i LB 2 1l SR ARV 800K B2 1938 hn, EVM-C-600 #il FVM-C-800 Y I,/
I AEFRAEZRHIE I 3 VA PR T T Al 1) AR Ay 38 57 208 I B i 4G T R 7 T T B 2 I U - 800h
BALR A TG, 2 ARIEIE 9 T FVYM-C-600 #1 FVM-C-800(C =0. 1.0. 3 1 0. 6) ) SEM & J 1]
JHL B2 T R AR A R R B O BN L B B AR b R BRI A 2 o R 22 HLYY A1 e B R



270 R 224l AL AR JO

o Fe,0, = Fe
oo ¢Fe,C
[ ]

— FVM-0.3-600 —— FVM-0.3-800
= =
g g
: : ww

—FVM-0.1-600 ——FVM-0.1-800

C . C
N
I} L 1 1 1 1 1 1 1 L 1 1 1 1 1 1
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
20/(°) 20/(°)

##: (@) FVM-C-600(C=0. 1,0. 3,0. 6); (b) FVM-C-800(C=0. 1,0. 3,0. 6).
7 HEmE XRD B
Fig. 7 XRD patterns of samples

(a) D G (b) D G

FVM-0.6-600 g 110,81 FVM-0.6-800
Pty

Iy/1=1.10

FVM-0.3-800
FVM-0.3-600

Intensity
Intensity

1,/1,=1.08
1,/1,~0.72 |

FVM-0.1-600 1,/1,=0.70 FVM-0.1-800

1,/1,=0.95

1 1 1 1 1 1 1 1 1 1
800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000
Raman Shift/cm™! Raman Shift/cm™!

7 (a) FVM-C-600(C=0. 1,0. 3,0. 6);(b) FVM-C-800(C=0.1,0. 3,0.6),
B8 # MK Raman B

Fig. 8 Raman spectra of samples

20 pmy
—

20im 20 um

B9 M SEM Ef&
Fig. 9 SEM images of samples

E 10(a) J&/R T FVM-C-600 #1 FVM-C-800 7F 1. 5 mm & 288 T i R FE T £, Hth FVYM-o.



oM I R 45 F K 53 f 0 Rl 4 Fe, O, /C 528 T o 271

600 FAREA WP HE J1 . T FVM-0. 6-600 1Y) RL,,;, i85 —19. 2 dB, X} i) EAB i5%] 5. 3 GHz, FVM-0. 1-
800 HYJ RL,;, i5F]—14. 2 dB, X W 89 EAB i5%] 3. 1 GHz, FVM-0. 3-800 #J RL,.., iA%]—22. 2 dB, X} i i
EAB k%] 3. 0 GHz, FVM-0. 6-800 i RL,;, i58]—25. 6 dB X W i EAB 353 4. 5 GHz, UiHIREM:4H 7 171 3%
SRS G AR T P RETE R . B 10 () A58 (M) B AP fiE 5 O 4B 1R L 2 A AR I
PEBESEAT T XF T2 g SRR AR SR FH A SRR L A B il 4 T2 B AN T 3 ELSAR B8 3 UE S8 7 3 5
PRI R 53 7 28 P AP A A W B R B W PR R 5 A 5265 Wi R e A Rk %) ) 5 25 A 40 T ok 1) DAL A
AL T — 2RSS A2

O3
(b) .
Thickness/mm
-5 Fe/Fe,0,/C OPCS@CoFe,0,
—— NiFe,0,/MWCNTs Ni/C
= This work This work

4
Y

Reflection loss/dB
|
[

v
* FVM-0.1-600 ¥
* FVM-0.1-800 7
20| s+ FVM-0.3-600 Y
v FVM-0.3-800
_o5f * FVM-0.6-600
< FVM-0.6-800
I @7 10
BT s 0 12 14 16 s % N
Frequency/GHz '% @)
T (a) AHIFEIIZ ; (b) M MERE LLE .

10 H@PRSHRFEHEUR SHES SR RIK TR XL

Fig. 10 Reflection loss curves of samples and comparison of microwave absorption properties of carbon based composite materials
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