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1 S£ig

L1 EWEH&E ANKE MM (O al), £ mE N
H(97%), SN BE (G Hral), 8 =B (4 Frat), &
(Or#raf), f13:04(0.011g - g™).

1.2 HENLEY

121 # & 244 K4 # Co,0,-CoMoO, i i 7
ok, Hil a5 HAR BT AR, 1] 80 mL I 48 ol A
0.3 mmol 7S 7K A SR % . 0.3 mmol Z BENEH4AH . 36 mL
SNEE . 6 mL H, A RE TS B TR A R
FUBEHE 6 h, (R BRI 5), WA BERE N T 180 °C
RN 12 h, W R AR, BL BT YR I JCK &
W UE 3 UC, HCE T 60 °C LA T4 12 h, 15 2 5 4K
LN A T N i B B (N R G S LN (I s Sl D
2 °C - min™ {9 THE R TR 2 500 CHEE 2 h, AR
Wik I J 45 2 7 ).

1.2.2 ) & 4 & # 4+ Co,0,-CoMoO,/GN B 1.2.1 5
(1774 60 mg 43HE 50 mL 2Bk, 75 43HL 30 min,
FERE I FE T 10 2 BOB P N 8.18 g 1 8 4 0 1L
VL, B 4L 30 min, VR TR S 1S 5.

1.3 #MRIRAE  E Y kG T 2 OB (field
emission scanning electron microscope, SEM, SU-8010)
X i il £ R0 5 R FUE SR EAT T RAE. A B
i, - i 7% 5% (transmission electron microscope, TEM, il
HHL R 2l 200 kV, JEM-2010) FAE T A 57 9 (19 134 00
gh oy . 38 1 X 546 B F BE % (X-ray photoelectron
spectroscopy, XPS, ESCALAB 250Xi) Al X §} £k fi1 5
(X-ray diffraction, XRD) #F 17 & Il 2 Ji 53 Hr i1 &b 14 45
FRALE.

14 EBEMEEM K SR K R o B A
(ES063A, Agilent) VE by il 54X 2% FAE F il 28 09 & A 44
HH LRGS0, I8 3 A SR A B — 25D R
W PR RE . B R IR S S AL 1 s 1 BT L OR
TR IR R A H R T R WP BB D TR A, R RS L A
VET &4 LR iR A W i [m] Al 20 45 0 1 Ay vl 1 D W i
TE, R SRS AR 5D 7.00, 3.04 mm,
A 3 2 1.0~18.0 GHz.

2 FER5WR

20 WGE#MEIRIE E 1-a. b9~ Co0,-CoMoO,
5 C0,0,-CoM00,/GN #J XRD &l %, Co0,0,-CoMoO, f4

T 5k U 235 5 5 SR [48] 43l 45 R — B, H A M5
WA ) IR, I B G HC A % B AH 9 A . 5 A SR AT
B4 5, Coy0,-CoMoO, JEUAS [ 17T S I R R AN AE, B A
B (AT B0 A, AT A A I AT S 0GB, SR A 4 3
BAEWIE AR, 5 TEM 45 3 — 3. F| F XPS
20 BT i G i ) R T BT R AN AR, g5 R
B 1-c~g fif 7~ . B 1-¢ i Co,0,-CoM0o0O,/GN [F) XPS 4=
ik &, B 1-d~g 43 38 A RN T R RS A B 1-d
Co,0,-CoMoO,/GN [ C 1s 3%, 45 & RE 7F 284.8. 285.6
1 286.9 eV 4b 1y 23 5 I & F A 854 Th i) C=C 4
C=O#E Ml O=C—OH #; & 1-e 45 A AETE 231.8 FlI
235.0 eV ALIES 51IFJE T Mo 3d,, 1Mo 3d,,, i Mo® 9,
3 —J7 M, Co 2p 7£ 782.0 F1 780.5 eV 4b Y1, 43 5114
J& T Co™ Ml Co™, iX 5 XRD 44 R4 #r (19 5 H A — 2.
I Ah, Cos0,-CoMoO, | O 1s W i F 529.9. 531.5 Fl
532.9 eV, 3 H % T Cos0,-CoMoO, Y fi k& 48 (01) |
FURBE (02) AR T [ 4 (03).

2-a~d 53 B2 A K Co,0,-CoMoO, il Co;0,-
CoMoO,/GN 7E A [a] it K A% £ T # SEM B . M AT 2
AT LLE Y, & B BRI 25 520K 45 19 19 Co,0,-CoMoO,
AT, HAR YN 500 nm. BR 5T & R 8 Co,0,-
CoMoO, 44 K UKL 21 1, &8 43 Bk 72 i 24, 7T LA I Wi b
B BBk 2 10 A7 AE K 0% 4 /NI, X 0] DA A5
T R D ) ST AR, B R R S IR, R IR g
J1. E 2-c. d .8 Co;0,-CoMoO, Y f Bk W Bt 75 41
I BT, 38 A V0 B A B R A A A L i A AR
I B A9 A L PE RE AT Co,0,-CoMoO, (RS 1 fiE B A 4
F, o — A 1 5 0% Ik BE 1. #l 2-e A Co,0,-CoMoOy/
GN 1) JG & mapping, H 7 Co,0,-CoMoO, Hi Co. Mo,
O TG R MWL, H FZA AR AR BRFEH 43, i B 25 0 BRIk
A LN 4, C TR WA Mo A AR 55 ok
FLIE, TESE A B 5 Co,0,-CoMoO, I H I 51 5 4.

3-a, b AARFAAECT Coy0,-CoMoO, [ TEM
B, Co,0,-CoMoO, 2 FL A I iy 23 O B AR G54, Bk 5%
K& Cos0,-CoMoO, A K /NEUR 41 1, 5 SEM B
— &5 & 3-¢ A Co;0,-CoMoO, f) HRTEM [ F-, &
S P0G AR SR B, AR AR ST BE 430 0 0.244 1
0.349 nm, 43 %] %t % Co,0, A (311) 4 M F1 CoMoO,
fy (201) & T (JCPDS No. 43-1003 il JCPDS No. 21-
0868); &l 3-d. e I AR KAEEL T Cos0,-CoMoO,/GN
) TEM & -, &1 3-d i Sk ir s s i) DX 3R £ 38 0 Jk
JES, A 38 2 T (1) /INBORE Ay R 7R 0 B2 S B T 1 3 4
BR7E, iX5 SEM Z5HEA—%; 4] 3-f 2 Co,0,-CoMo0,/GN
i) HRTEM & F-, [ o 5t BB G %) A 45 80, db it 2%
L 18] #E 43 91 S 0.287 F1 0.350 nm, 43 %1 %F i Co,0, Y
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12.36 F1 0.41 43 5l 34 hin 2 20.91 A1 11.58, X & i T IR
Jnf BB 5 T MR R R E M, 2 T Cos0,-
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X W — 1~ Debye 5th 15 3 #2052, B 4-h HBL T 24> # 4k
By 8, GRS AR A B i R AL, AR
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JUPANAE, Wd WTE AR 2830 [l AR T80 325 <3 GHz,
>15 GHz H AR ILIR N F. 381 3184 v 30 RE £ AN
FEAA A IE Y, F— 25 4R 58 VR R B 4 o 9 Pl I I A 7Y
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FE 7 L4, RTRE S 2 FRL I 3t [F4E s >10 GHz, 4
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Mo-Co oxide hollow nanospheres/graphene composites with
enhanced electromagnetic performance

XU Jingshen” LU Na" YUAN Mengwei"* SUN Genban'?

( 1)College of Chemistry, Beijing Normal University, 100875, Beijing, China;
2)Center for Advanced Materials Research, Beijing Normal University, 519087, Zhuhai, Guangdong, China)

Abstract Graphene has excellent electrical, optical and mechanical properties. Nano-structured materials
composed of Mo-Co composite metal oxides could potentially be applied in electromagnetic wave absorption due to
their excellent physical properties. In this paper hollow spherical Co;0,-CoMoO, composite oxide nanomaterial was
synthesized by the solvothermal combined calcination method. Co0;0,-CoMoQO, as magnetic loss material was
combined with graphene for electromagnetic wave absorption test. The composite material was found to have better
electromagnetic wave absorption at 2 mm, with minimum reflection loss at —23.45 dB, at an absorption bandwidth of
2.55 GHz. This would be a new type of absorbing material with excellent properties.

Keywords Co;0,; CoMoO,; graphene; electromagnetic wave absorption; electromagnetic properties
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