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Fig 2 SEM images of cotton fiber@PANI/ Fe, O, composites
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Table 1 The conductivities of cotton fiber @ PANI

composites doped with different concentra-

tions of hydrochloric acid

/mol « L™ /S cm™!
Sa 0.25 5.0X107°
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Fig 3 FT-IR spectra of Fe;O,, cotton fiber, PANI,
cotton fiber @ PANI and cotton fiber (@ PANI/

Fe; O,
2.4
CF@PANI
4 . 4(a), (b) .
e 2~18 GHz

s S3 ¢ s
4 R Fe; O,

. e ., 2GHz

17.78,14.92,4.21 8.24,7.54,3.74,



01148 2 %, %3 #} 2018 1 49
e 2~18 GHz . S,
e . 0.4 o Sy o
S1 S2 s
20

=51

4 0
2 4 6 8 10 12 14 16 18 7 4 6 8 10 12 14 16 18
Frequency/GHz Frequency/GHz
(a) HSEERRER (b) B R BETE R
1.16 0.14
1.14
1.12
1.10
-.1.08
1.06
1.04
1.02
1.00 .
0.98 L L L -0.04 L L L L L L L
4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18
Frequency/GHz Frequency/GHz
(c) H T3 (d) H S 2 i 2
4 Feg()l

Fig 4 Frequency dependence on real and imaginary parts of complex permittivity, as well as real and imaginary

parts of complex permeability of cotton fiber/PANI/Fe; O,

4(c) (D) \ 5 Fe, O, CF@PANI
o , (RL) o 5 .
n . , 1.5 mm S1 (RL,;)
u oy 16.00 GHz —10.75 dB,RL< —10 dB
2 GHz 0. 0489, 0. 0721, 0. 1264 2.56 GHz (14.88~17.44 GHz); S2 RL i
—0.0396,—0.0246, —0.0034, 4 d=1.5mm 18.00 GHz —18.57 dB,
s d=2mm RL<{—10dB 4.88 GHz
(24 CF@PANI (11.20~16.080 GH2) ; , S3  RLum
s d=2.5 mm 16.20 GHz —3.46 dB,
) ) Feg ()1 CF@PANI
’ b 1
, ,u” o
0 g.g
-2 Aof
;i 200
ol @55l
3 8| 230
EI-'IO- —~=1.0mm——1.5mm iy I:zg: —1.0mm - 1.5mm
A2k D 3omm e aamm Ny -450  Somm o Gamm
-14} ;g;gm - 45mm _— -gg: ’:*g-gmm ~ 4.6 mm
5 8 1012 14 698 054 ¢ & 70 12 14 16 18 074 ¢ % 70 12 14 16 18
Frequency/GHz Frequency/GHz Frequency/GHz
(a) S1 (b) S2 {c) S3
5 P‘eg()|
Fig 5 RI~f curves of samples
(e'/e) ' /) .S2
S1~S3 \S3 0.1 o
B 6(a) . Fe, O, . ( 6(b))
,S1 , R 2~18 GHz



@

01149

(>0.1D
CF@PANI

(<
0.12),

o

= 81

00— %% 10 12 14 16 18
Frequency/GHz
(a) BIRFERE T

-0.04 . M L M
2 4 6 8 10 12 14 16 18
Frequency/GHz
(b) BEHFEE T
6 N

Fig 6 The dielectric loss tangent and magnetic loss
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wave absorption performance of silicon

Fabrication and microwave absorption performances of

cotton fiber(@polyaniline composite
ZHANG Long, WANG Xiaorui, WAN Xiaona, DUAN Wenjing, LI Hui, DU Xueyan
(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
School of Materials &. Science, Lanzhou University of Technology, Lanzhou 730050, China)
Abstract: In this paper, cotton fiber(@ polyaniline (CF@PANI) composite was prepared by in situ polymerization

with cotton fiber as template. And then magnetic CF(@ PANI composite was prepared by physical adsorption

Fe; O, nanoparticles. Using scanning electron microscope (SEM), RTS-9 constant-voltage four-point, Fourier

infrared spectrometer (FT-IR) and vector network analyzer (VNA), the morphology, structures and electro-

magnetic performance of the composites were characterized. The results show that HCl-doped polyaniline can be

evenly coated on the surface of cotton fiber, and the optimum conductivity is 0.23 S/cm. The magnetic CF@
PANI composites keep the original structure of the cotton fiber. When the weight ratio of Fe; O, to CF@PANI

is 1 : 1 and the match thickness is 2 mm, the minimum reflection loss value reaches —18.57 dB at 18.00 GHz.

When the match thickness is 1.5 mm, the absorption bandwidths with the reflection loss blow — 10 dB is

4.88 GHz. So the magnetic CF@PANI composites have potential application prospect in the field of electromag-

netic absorption.

Key words: polyaniline; cotton fiber; Fe; O, ; absorbing material



