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Preparation and characterization of CaFe,O, powder assisted by microwave heating

Kenji OBATA, Tomomi TAKAHASHI and Shigenori MATSUSHIMA

Abstract
CaFe,0, powders were prepared from a malic acid complex and their properties were evaluated by using analytical instruments. A

pure phase of CaFe,O, was obtained in a shorter time by a microwave heating (MWH) than by an electric furnace heating (EFH).

By the

Barunauer-Deming-Deming-Teller scheme, it was found that the former powder has type-1V pore and the latter powder type-1l pore. The BET
surface area obtained from an MWH method was larger than that of an EFH method. From the BJH analysis for pore-size distribution, an
MWH-powder showed a large peak in the range of 3 to 20 nm, but not an EFH-powder. The difference in the microstructure is consistent with an

MWH-powder having the larger specific surface area than an EFH-powder.
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Fig. 1 Schematic drawing of microwave heating (MWH)
system.
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Fig. 2 Sample temperature (°C) and power (W) profile for a
preparation of CaFe,O4 powder.
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Fig. 3 XRD patterns of oxide powders prepared from a EFH
method after heating at (a) 600 and (b) 700 °C in air for
various calcination times.
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Fig. 4 XRD patterns of microwave-assisted sample powder
in a malic acid complex method after calcining at 600, 650
and 700 °C in air for 0.5 h.
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Fig. 5 XRD patterns of sample powder prepared from a

MWH method after calcining at 700 °C in air for various

calcination times.
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Table 1 Crystallite size of CaFe,0, powders obtained from
two preparation methods.

Preparation Calcination time Crystallite size

05h 36.6 nm

MWH 1h 48.2 nm
2h 50.5 nm

6h 44.1 nm

EFH 12h 49.7 nm
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Fig. 6 SEM images for (a) CaFe,0, by MWH (700 °C, 0.5
h) and (b) CaFe,0, by EFH (700 °C, 12 h).
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Fig. 7 N adsorption isotherm (1.0x10" < p/po < 0.99) (a) and
N adsorption and desorption isotherms (0.6 < p/po < 0.99) (b) at
77 K for the sample powder prepared from a MWH and an EFH.
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Fig. 8 BJH pore size distribution plot derivate from the
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