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Preparation of carbon coated ferromagnetic composite materials by

one-pot and IR extinction performance(/nvited)

Bao Lixia', Qiao Xiaojing”’, Yang Ming?

(1. Analysis and Testing Center, Beijing Institute of Technology, Beijing 102488, China;
2. School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Carbon coated ferrite precursor was prepared by one-pot hydrothermal method, which was calcined at
950 C with N, protection to obtain carbon coated ferromagnet composite materials. The morphology and

composition of the materials were analyzed by XRD, FT-IR and SEM, and the effects of reaction time, the ratio of
starch and glucose on the morphology and IR extinction of the composite were studied. The IR extinction
coefficients of materials in the range of 2.5-25 pm were measured and calculated by KBr method of FT-IR. The
results show that the samples have good morphology and extinction performance, that were prepared under the
conditions of reaction time of 20 h and 18 h and the ratio of starch and glucose of 9:3 and 6:10. In the range of 4-
10 um, the extinction coefficient of sample 5 and 7 is greater than 0.3 m*/g and the maximum is 0.37 m%/g.
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Tab.1 Sample test conditions

Sample number Time/h Starch: Glucose/g
1 16 8:8
The first group ) 16 6:10
3 18 6:6
The second group 4 18 9:3
5 18 6:10
) 6 20 8:8
The third group ; 20 93
The fourth group 8 22 88
9 22 6:6

2 MRERESH

2.1 A XRD &4 RAE

15 B TR A5 B RE A AT XRD AL, 3BT AE S P Ay
YA o ARAERE S 0 XRD 6 SR B B, K 3 BEAE 4
PRAL, G 1R
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Fig.1 XRD patterns of samples

2.2 E&8HE SEM S RIE
5 ) 25 B RE SR AT 4 L W RLUBE (SEM) R AE,

SR AnE 2 FiR, FES GRS 5 SEM B R G 4 .
AL ULRE S 1A ERIE ML B 254, BROE R AR 29 3~
5 um, T B KB 4 JE Ak /INBk, T RS 7 R AR AR R
B R KR LB 0, B R 280
SEH . T ULRE S 2 HE B B A INER, BLAR N 2~
3 um, {H 2 H R MR 2 AR O 808 5N 48 sl &
&, A 2Tk BRY AR Z FIE 3

AT DLRE A 3 GRS B B B, /NER S 45 41 K ER
FMEEHEE —S/NER . /NERRIAR N 2 pm, THE4E5
KBRAEAR T LK F] 5~6 pm, [, ¢ A R A 22
M4 @ /NER . A LB Z WA 2540 . FESY 4 P
INERFIRER RN . B S TPn] B BRIAE A 5 pm
R Bk 2% T B 5 KRR 200~300 nm Y 43 @ A& 4
WKL . AERESY 6, AT LB K 4> N BE 4 Y B BR 45
¥, BN 500 nm, B KA A 3 pm, FE 55 HER
U, A5 B AC TR GE AT o BE A 7 rfonl UL IR A Btk
Yy, TSR0, RiAe Ty 3~4 pm, WH B Z KR LA
RAIEHIREER . FERD 8 HBRERRIAR N 3~4 pm, HAT 5T
Z LB FIEBAL 25485 B 5 9 WA B 2 KR L
BER A FF IR 03 R0 2 WA R S5 4, 294K 1.5 pm, I8 4
TSR G

[€ 2 FE4hAY SEM
Fig.2 SEM images of samples
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Fig.3 Relationship between partical size and scattering intensity
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Fig.4 Infrared extinction coefficient of samples
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