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Fig. 1 XRD patterns of synthesized pow ders
(a) —1150 C, 2h(CH); (b) —750 C, 10 min( MH);
(¢) =900 C, 10 min(MH); (d) —900 C, 30 min( MH);

(e) —1 000 C, 10 min( MH)
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Fig. 2 IR spectrum of synthesized pow ders
(a) —1 150 'C, 2 h(CH); (b) —900 ‘C, 30 min( MH);
(¢) —1 000 C, 10 min( MH)
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Fig. 3 SEM micrographs of synthesized pow ders
(a) —1 150 C, 2 h(CH); (b) —900 C, 30 min( MH);
(¢) —1000 C, 10 min( MH)
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Fig. 4 Cumulative particle size distribution

curves of synthesized pow ders
(a) —1 150 'C, 2 h(CH); (b) —900 ‘C, 30 min( MH);
(¢) —1 000 C, 10 min( MH)
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Table 1 Particle size characteristics of

synthesized pow ders

Synthesis Smallest Largest Average Sr;iiglc
condition size/ Bm  size/Pm  size/Pm 2 1
[(m"g" )
1150 'C, 2h(CH) 0.529 14.692 2.328 3.4

900 C, 30 min(MH) 0. 431 7. 608 1.814 8.7
1000 C, 10 min(MH) 0.211 3. 695 1..175 9.4
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Table 2

Infrared radiation properties of

synthesized pow ders

Infrared emissivity

Synthesis condition

F1 F2 F3 F4 F5 F6 F7

1150 C, 2h(CH) 0.84 0.91 0.82 0.91 0.93 0.91 0.93
1000 C, 10 min(MH) 0.84 0.91 0.83 0.91 0.93 0.91 0.93
900 C, 30 min(MH) 0.83 0.90 0.82 0.90 0.91 0.90 0.92
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Microwave synthesis and characterization of

Fe; Os- MnO;- CuO- Co, s system infrared radiation materials

XU Qing" 2, CHEN Wen" >, ZHANG Feng®, YUAN Rumrzhang'
(1. State Key Laboratory of Advanced Technology for Materials Synthesis and Processing,
Wuhan University of Technology, Wuhan 430070, P.R. China;

2. Institute of Materials Science and Engineering, Wuhan U niversity of Technology,

Wuhan 430070, P.R. China)

[ Abstract] Infrared radiation materials of Fe;05MnOy CuO-Co,03 system were synthesized by microwave heating, and infrared

radiation properties of synthesized powders were measured. XRD, IR, SEM and image analysis were used to investigate the mr

crostructure and morphology characteristics of powders. The results show that powders with a cubic spinal structure were produced by

heating at 1 000 C for 10 min or at 900 C for 30 min in microw ave field, indicating apparent decrease of synthesis temperature and

time compared with conventional heating. Microwave synthesized pow ders have significant advantages of small particle size and nar-

row particle size distribution over conventionally-synthesized powders. The pow ders synthesized at 1 000 ‘C for 10 min and at 900 C

for 30 min in microwave field exhibit average particle sizes of 1. 175 Pm and 1. 814 Hm, respectively. No remarkable difference was

detected between infrared radiation properties of powders synthesized by microwave heating and conventional heating respectively,

which exhibit total emissivities of 0. 84.

[Key words] microwave synthesis; Fe;03-MnOy,CuO-Co,03 system; morphology of particles; infrared radiation properties
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