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Development of Brown Rice Separator Using Electrostatic Properties of Rice
— Electrostatic Properties of Rice—

BEE*r  FHE ERE
S. H. Noh Y. K. Yoon J. W. Lee

Summary

As a preliminary step toward the development of a multipurpose electrostatic separator for agricultu-
ral use, this study investigated the effect of moisture level, geometrical characteristics and the electric
field strength of a charging device on the electrostatic charging of brown rice, unhulled paddy, small
stones and broken rice that are produced during the milling process. The results are summarized as
follows.

1. Average electrostatic charge per unit mass of paddy is greater than that of brown rice.

2. Charge per unit mass of rice kernel increases linearly with moisture content and electric field stre-

ngth of the charging device, presenting no correlations with length or thickness of rice kernel.

3. Frequency distributions in electrostatic charge per unit mass of paddy and brown rice kernels in-
dicated that the portion, not overlapped, ranged from 10 to 29% with Japonica rice and from 32
to 49% with Indica rice.

4. The difference in moisture content between paddy and brown rice must be over 6%, if they are
to be electrostatically separated to over 95%.

5. Theoretical portions of brown rice to be separated from a mixture primarily by the electrostatic
charge and secondarily by the length or by the thickness were 95~100% and 27~76%, respecti-
vely. )

6. Frequency distribution of electrostatic charge for broken kernels overlapped that of paddy and
brown rice, which the small stones didn’t.
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Table 1. Specifications of rice samples.

Variety Length Width Thickness Mass IVIOiStloll'e
(mm) (mm) (mm) (mg) Content( % ,wb)
Yong Paddy 74 3.3 2.3 26.6 %Z;
—Joo | Brown rice 5.2 29 2.1 22.1 114
Wha Paddy 8.0 3.2 2.2 275 %g%
—Sung | Brown rice 5.7 28 2.0 21.7 126
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Fig. 1. Schematic diagram of experimental ap-
paratus for the measurement of electro-

static charge on grain.
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Fig. 2. Principles for the measurement of elect-
rostatic charge on a particle.
(a) Isolation of electrostatic charge by induc-
tion.

(b) Equivalent circuit.
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C, * Capacitance between the particle and in-
ner surface of the cylinder.
C. ! Capacitance between the outer surface of
the cylinder and the earth.
C. * Add—in capacitance.
Fig. 3. Equivalent circuit for the measurement

of electrostatic charge on grain.
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(2) Japonica rice, electric field strength of
277.8 kV/m.

Fig.16. Portions of brown rice remaining after electrostatic separation (a), and the additional

separation using indent separa- tor by length (b) at each moisture content.
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(2) Japonica rice, electric field strength of
277.8 kV/m.

Fig.17. Portions of brown rice remaining after electrostatic separation (a), and the additional

separation using indent separator by thickness (b) at each moisture content.
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