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Effect of Particle Size on Dielectric Properties and Microwave
Heating Characteristics of Ludwigite
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Abstract: The cavity perturbation method was used to measure the dielectric properties of
ludwigite of different particle sizes at the frequency of 2. 45 GHz with the temperature ranging
from 20 to 800 C, and heating characteristics under a microwave field were also measured. The
results showed that with the decrease of particle size, the filling layer porosity of the ore sample
decreases, while the dielectric properties and the heating rate increase. When the temperature is
higher than 200 C, the thermal decomposition can generate a large number of micro-voids which
increases the porosity, and the dielectric properties tend to be decreased, resulting in a reduce of
heating rate during microwave heating. The effect of particle size on the dielectric properties and
temperature rising characteristics of ludwigite provides a theoretical basis for the application of
microwave in the fields of metallurgy and saving energy consumption.
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Table 1 Main chemical components of ludwigite ( mass fraction) %
TFe B,O, FeO MgO Sio, AL O, Ca0 S FoAth
29.98 8.03 12. 87 26. 88 12.22 0. 65 0.35 0.27 9.75
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Fig. 1 X-ray diffraction analysis on ludwigite
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Fig.2 Schematic diagram of microwave equipment
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Fig. 3 Schematic diagram of dielectric properties
measurement system
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Fig. 5 Variation of dielectric properties of different
particle size ludwigite at 2. 45 GHz with
temperature
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Fig. 6 Temperature rising characteristics of different
particle size ludwigite under microwave
radiation
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