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Abstract

Aluminum nitride (AIN) was synthesized by carbothermal reduction and nitridation from a mixture of Al,O; and carbon black

by 5.8 GHz microwave E-field irradiation using single-mode cavity. The apparent activation energy was analyzed by Arrhenius

plot of the nitridation ratio of the synthesized samples. The value was smaller than that in previous research using 2.45 GHz

microwave irradiation. Samples synthesized by microwaves at 1000-1100 °C were able to maintain the spherical shape of pristine

alumina, but the samples at 1200 °C or higher were sintered.
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Fig. 1. XRD results of raw material and heated samples.
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Fig. 2. XRD results of samples which irradiated with 5.8

GHz microwaves at various temperature in 10 min.
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Fig. 3. Time dependence of nitridation ratio of the samples

synthesized by 5.8 GHz single-mode microwaves
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Table 1 Nitridation ratio of the samples synthesized by 5.8

GHz single-mode microwaves

0 min 5 min 10 min 30 min
16.1
1300 °C 14.9 41.6 61.8
51.7
25. . 40.
1200 °C 5.53 59 30.8 08
49.3 32.3 74.0
1100 °C 9.58 37.5 44.4 58.6
1000 °C 0.0 17.9 35.0 51.1
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Fig. 4. Plots of {1-2/3(1—Rn)—(1—Rx)**} against reaction
time between 0 and 2000 s for the data given in Table 1.
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Fig 5. Arrhenius plots of InDe’ against 7.
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Fig. 6. Thermographic image during 5.8 GHz microwave

heating at 1000 °C.
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Fig. 7. Hypothetical Arrhenius plot assuming 1200 °C for
the results of the 1000 °C holding.
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Fig. 8. Emission spectra during 5.8 GHz E-field
microwaves on 140 W.
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Fig. 9. SEM images of samples (10 min).
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Fig. 10. SEM images of samples (10 min).
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