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Abstract: The high crystalline single%f&led carbon nanotubes(SWCNTs) were prepared by diurrent arc-dis-

crowave absorption were dg

charge method and the CoFe, ( E: rticles were prepared by sol-gel method. The doub

)
phologies and clcctromagnc;: parameters were characterized by Raman spectru

O . .
(Yo composites for mi-

D

ructures, surface mor-

, SEM, TEM and vector

y compositing SWCNTs and CoFe,O,. Their o

network analyzer. The microwave absorption properties of SWCNTSCOFQDlelayer composites were calcu-
! 2

lated according to transmission line theory in the frequency range of 2—
tion property of SWCNTs-CoFe; O, double-layer composites is i
NTs-CoFe, O, double-layer composite reaches —61. 13 dB as

(hHZz. The results show that the absorp-
reatly. The best reflection loss of SWC-

layer is CoFe, O, and the absorbing layer is

I
SWCNTs. The absorbing bandwidth with the reflection lo ‘®§;es below —10 dB of SWCNTs-CoFe; O, double-lay-

er composites is 7 GHz which from 8 GHz to 15

could be described as an excellent absorbing mate

CNTs-CoFe; O, nanoparticles double-layer composites

h high reflection loss and broad absorbing bandwidth.

Keywords: single-walled carbon nanotubes (SWCNTs); CoFe,O,; microwave absorption; electromagnetic inter-

ference; composites

W& B BOR S BACH 7 Tl B PR g & e, 4% E, BB T — PP s sz AR s IR,
S T M R 4 3 TR O B R B R N LB T A BARZE SRl R R A A B P B A R

WEEH:

2017-05-05; R A BHEI: 2017-06-05; MK HARETE: 2017-06-20 14:35

W 2% AR # 3k : hitps://doi. org/10. 13801/j. enki. fhelxb. 20170620. 002

E£mA:
BIAES :

S AR

% 1 AR 4 (51202137)

B, T, A, WA S, BRSO AR AOK AR B E-mail: shenglm@staff. shu. edu. cn

INE . B, Wi, S BBERRGOK G -CoFe, Oy XUZ A MR BLE R MR ELT ], A MR, 2018, 35(5): 1279-1287.
SUN Xing, SHENG Leimei, FANG Yanghao, et al. Microwave absorption properties of single-walled carbon nanotubes-CoFe; Oy
double-layer composites[J]. Acta Materiae Compositae Sinica, 2018, 35(5): 1279-1287 (in Chinese).



+ 1280 -

EEMHER

H TR M L, Tk RE A R R D kA R
18 B9F ] 5 T 2 1Ry 3T 3 I 9 ) R T A
HOTW A R AR R AR Z . Bl T
AR A B I3 ) B, AR ] e 4 A v el
oA AR I PERE . B, 2T RN T %
WFIEIE . 28T TAESE b F 4% 1l R M 2 50 TR
B8 A MR SO WO RET !, Lu FRIT T £
BERR AR T3k ZnO K Tk 0 & A # ok, Hi
FE R SR AERE S 15 B — 20 dB. I H/NTF —10 dB
Wi Al DL 35 A XU B XHD%)%E

RFEI U gt W WA RE Y AF T L 3 T @gx@vin
DT Ag/BR AN K AR AR X A bR,

WRIEAS R AW, Hodm S o AR —52.9 dB,
T RO MR, 200 RER L T 5 5
P4 Bl 20 R WA P i

HL I ] 2 (0 BB K 45 (SWCNTs) 45

. e b A R\ B R . A 0 0 B
T2 Hg U1 JESORR T H f 2% 1 L4 U e, SWC-
RRRERE 2 . Je i 7 7 bk RS
LB UG WO . B3 1 T 0 {1 I

L i R LA B 22 1Y FE%‘JTﬁﬂﬁ?EZT%
F
H

i

Tt. ARSCHIH SWCNTs fil CoFe, O, 411, T
WOBPRL . S5 A PIRIBER A E RS 2 b
AR AR TR o\

(0)

1 SERMEKRTIE @@

1.1 SWCNTs B9 %I &

I A o vk ) A B RE Bk 94Ok
(SWCNTs), EZFNFEFRMT B —E Fii 4
B 5 08 S A A R Y 4B O 99.8% B NI .
99.99% K Y,0, ¥y & 99.8% Hy Co #r4% C + Ni =
Y:ColfiFlbod: 411 MHLHHTIRSI
BRI 48 h, 105 A 3K 47 1 by R R S i . L
TR0 f7 B H R M, DLalifr B i oM B . 76
200 torr ZL MR 3PS DT P9 2E AT B IR L OIIK
ML, O T RRR RN AR . BHAR 5 BA AR Z 1] i [i] BE
RFFAE 1~2 mm, FFZ4E4F 120 A W ERHER. fEH
i HL SR L R e, BRARORE 2 — EBIH AR, HR 2R
() F= A A i, e 2 UTR B g Y BE B, DTAR
R A 22 R ) ot 2 ) 45 15 B ) SWCNTs,
1.2 CoFe, 0, 4k BihI &

CoFe, O, 44K UL i) ) 25 J2 R A 2 58 47 4 12
RS I FORIETY . R R R Co(NOy),

@

© 2000) R S FE S BEIR T (VSM, Lakes»@om

I Fe(NOy), BRI N 1 2 PRATHREIFR T £
BT, ZIERE S 4R TR R
TR A BN AW 38 Y0 B P, A 58 4 i i
SR 1] B ARV W TN A 2 W il 5 W pH B T 7
B 7, B A BN, TR IROY BUBEIE . dksk
I, BERE R A AR, BRI K S CoFe, O, .
1. B R M B R R R
(OP M —si Bk iy SWONTs 55 CoFe, O, 4K Bk
DR RN 1 1 5 A SR A, TR 1R
TR 3 MPa 544~ , KHlSsMEN 7 mm,
AR N 3.05 mm, JEREE N 2.5 mm 72 47 598 5 (57 36
B T R P BRI
1.4 WiXERME
SWCNTs )45 FFIE 5t 1 R AF £ 220 A
fEH B il l@ Oxford Inca) )37 & 5 A
EE"E%(FESE)OL ISM-T500F) . 45 % 41 i 5
B (FETE OL JEM-2100F) K& i 2 S i A% G
e 33 nm. HFE K 10 mW. RENISHAW,
aPlus), CoFe,O, 44K 1RL Ay G P Fn 25y %
AT X 4R fir 54 (XRD, Rigaku D/MAX-

W 2% 73

Tk, w%ﬁm@m‘mﬁamw@
B (VNA, Agilent E8363B)

2 ZER5R 0o
KBRS &
SEM #1 TEM F1%& ., h &

2.1 SWCNTs %1 CoF
A1 & SWCN @

F| SWCNTs B, HBRAE 1~2 nm Afi., K
2 ) SWCNTs /9 EDS £ K% . & SWCNTs
FESL AL Ni AT Co RSB, 1 Y % it
ARAK . XTFE i B — B EDS 1 454 W] LLE 3,
C. Ni fil Co JuZ A X 3k N AR A 55 %6 4R 1 40 A0
MY JCE M AR WA . L, BLfE g K4S
B YKk U 2808 Ni-Co 4 @ ik,

&l 3(a) i SWCNTs i 2t El 3%, v LLE
L B AN K A G I I AR (RBVD 45 AE I AE 190 em !
Ab . HAE RBM FfAE W45 % 5 SWCNTs H & d
(nm) B KR,



N, A BBERR AR A -CoFer O XUZ & A I B IR - 1281 -

{1 SWCNTs Y SE M () & HRTEMC(c) B4
Fig.1 SEM (a), TE d HRTEM (c¢) images of SWCNTs
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Fig. 3 Raman spectrum of SWCNTs (a) and XRD patterns for pristine CoFe; O, nanocrystals (b)
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