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Synthesis and Microwave Absorbing Properties of FeCoNi Alloy
Particles/ Graphite Flaky Composites

WANG Chen, KANG Fei-Yu, GU Jia-Lin
(Laboratory of Advanced Materials, Department of Materials Science and Engineéering, Tsinghua University, Beijing 100084, China)

Abstract; Exfoliated graphite was separated into nano-sized flakes'by ultrasonication and acid treatment,
and then FeCoNi alloy particles were deposited. uniformly on the surface of flakes by co-deposition method
and annealing treatment process. Magnetic and microwave absorbing properties of the obtained samples were
measured. The results show that the synthesized composites possess good soft magnetic performance and ef-
fective microwave absorption. Thé composite consisting of Fe;Co,Ni/graphite flakes annealed at 600°C as an
absorber has the maximum absorption value of —24dB ‘at'12. 6GHz, and the effective absorbing bandwidth
( < =5dB) is about 8 GHz. The characteristics of microwave absorption can be controlled by adjusting ele-
ment ratios in alloy and the parameters of heat treatment process. This kind of composite has great potential
and investigation value-in microwave absorbing fields.
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Fig. 1 SEM photos of graphite flakes after ultrasonication and
acid treatment

(a) Low magnification; (b) High magnification
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Fig.2 SEM images of Fe, CosNi/graphite flakes

(a) Annealed at 600°C , low magnification; (‘h) Annealed at 600C-, high
magnification; (¢) Annealed at 450°C"; high, magnification
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600°C

XRD pattern of Fe,Cos;Ni/graphite flakes annealed at
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Fig.4 TEM images of the samples

(a) Fe,CosNi alloy particles, annealed at 450°C ; (b) Fe,CosNi/graphite
flakes , annealed at 450°C
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Fig.5 Hysteresis loops of the samples annealed at different tem-

peratures
(a) 450°C; (b) 600°C
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Fig. 6  Reflection loss curves of samples annealed at different

temperatures
(a) 600°C; (b) 450°C
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