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Measurement of Grain Moisture Content using RF
Impedance (I)
Electrical Properties of Grain —
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ABSTRACT

The electrical properties such as dielectric constant, dielectric loss factor and AC conductivity of grain were
presented to measure the moisture content of grain using RF impedance. At frequency ranging from 1 to 10MHz
and room temperature, 20°C, vector network analyzer(HP4195) and coaxial type sample holder were used to analyze
the electrical properties of paddy(11~24%w.b.), brown rice(11 ~18%w.b.), barley(11~21%w.b.) and wheat(11~23%
w.b.) depending on the moisture content, frequency and bulk density. The dielectric constant and AC conductivity
of grain samples increased with moisture content and bulk density. The dielectric constants decreased with
frequency and could be expressed as function of the moisture density(decimal moisture content X bulk density).

Z9 80 (Key Words): -§dAr4(Dielectric constant), & & Q(Dlelectrlc loss factor), & AHI7|AZEZ(AC
conductmty), 133 93y A(RF impedance), =& (Moisture content), AHEU T
(Bulk density)
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Table 1 Capacitance of sample holders in frequency range of 0.5 to 30MHz

Frequency (MHz) 0.5 1 5

10 15 20 25 30

Capacitance (pF) 7.74 7.77 7.84

7.86 7.89 7.91 8.01 8.11
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Fig. 3 Moisture content and frequency dependences of the electrical properties of Hwasung
rough rice at room temperature, 20+0.5C.
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. 4 Moisture content and frequency dependences of the electrical properties of lipoom brown
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Fig. 5 Moisture content and frequency dependences of the electrical properties of Milyang23
rough rice at room temperature, 20+0.5C.
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Fig. 6 Moisture content and frequency dependences of the electrical properties of Jinyang
barley at room temperature, 20+0.5T.
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Fig. 7 Moisture content and frequency dependences of the electrical propertles of Olgroo wheat
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Table 2 Correlation coefficients and standard errors between dielectric constant of grain
samples and moisture density

1 MHz 5SMHz 10MHz

Grain

R* S.E* R S.E. R S.E.
Rough rice (Hwasung) 0.9709 0.384 0.9830 0.179 0.9890 0.128
Brown rice (Ilpoom) 0.9768 0.131 0.9625 0.115 0.9651 0.112
Rough rice (Milyang23) 0.9983 0.153 0.9885 0.163 0.9877 0.139
Barley (Jinyang) 0.9524 0.406 0.9215 0.246 0.9837 0.114
Wheat (Olgroo) 0.9596 0.259 0.9532 0.181 0.9335 0.211

* R and S.E. stand correlation coefficient and standard error, respectively.

Table 3 Comparision of dielectric property between measured and Sokhansanj & Nelson’s data
(1988) at 1MHz

This study Sokhansanj & Nelson’ data (1988)
Moisture Bulk Dielectric Dielectric Moisture Bulk Dielectric Dielectric
Cultivar | content density ! stant loss Cultivar | . content density stanlt loss
con n
(%w.b.) | (g/cm?) factor (%w.b.) | (g/cm®) © factor
Olgoo 145 0.745 3.65 0.21 Hard red 145 0.720 4.29 0.42
Wheat ‘ 0835 | 391 040 | Wwinter ' 0827 | 544 0.55
wheat
(Suwon, 0.764 532 124 | (Nebraska 0700 | 451 134
Korea) 18.7 ? 18.2
0.827 5.91 1.45 USA) 0.816 7.10 221
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