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Abstract

Seed dielectric separation is a new separation theory absolutely
different from the old traditional ones. It is put forward according to
the seed electrophysiological characteristic reflecting seed inner dis-
position, taking use of the difference of electrical polarization force
produced by different seed of weak polarity non — uniform dielectric
in high voltage electrical field, and considering the seed physical and
mechanical property, to reach the achievement of separation of seed
synthetically. The dielectric separation can not only improve the
seed separation effect remarkably, but also produce seed bioelectro-
magnetic effect which can enhance the enzyme activity, promote
respiration, increase germinating potential, germination percentage
and vitality. Based on history of seed dielectric separation technology
and the present foreign and domestic research status, this disserta-
tion is focused on wood seed separation mechanism and the most op-
timized parameters of three different kinds of woods in dielectric
separation. The research work is being developed on the dielectric
separation test — bed, dielectric constant tester and experimental
wood seed dielectric separator, which are designed and manufactured
by author himself. Through a large amount of experiment and fur-
ther analyzing of the theory, the ideal dielectric model and dielectric
separation model for wood seed are established while the theoretical

formula and empirical formula for the relationship between the elec-
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trical polarization force and its effecting factors are put forward. It
points out that main factor affecting electrical polarization force first-
ly is separation voltage, next is dielectric constant and the last is
seed radius. Wood seeds of Chinese pine ( Pinus tabulaeformis ),
locust ( Robinia pseudoacacia ), and shrub lespedeza ( Lespedeza
bicolor) are chosen in the experiment. The numerical relationship
between the wood seed electrical polarization force and separation
voltage, seed weight and dielectric constant is definitely ascertained
by testing the seeds sliding angle at varies of seeds grade and separa-
tion voltage, seeds weight and dielectric constant in all conditions.
The germination percentage and vitality testing for the three wood
seeds are also taken in the experiment, from which the relationship
between the seeds geminating potential, germination percentage, vi-
tality and seed weight and dielectric constant is presented. So it
makes the research of seed dielectric separation mechanism go ahead
a further important step from qualitative stage to the quantitative re-
search. Mean while three wood seeds of Chinese pine, locust, and
shrub lespedeza are arranged to the experiment carried through the
experimental wood seed dielectric separator made by the author.
The appraisement standard for wood seeds separation effect is pro-
posed. By quadratic regression orthogonal experiment design, the
regression equation of the most suitable separation effect for different
wood seeds is put forward and the most optimized parameter ar-
rangement, namely the most optimized arrangement for the separa-
tion voltage and separator roller rotate speed, is affirmed. It is
demonstrated that most optimized parameters for Chinese pine is 15.
2kV in separation voltage and 22. 2r+min"! in roller rotate speed,
for locust is 14. 8kV in separation voltage and 29. 3 r*min ' in

roller rotate speed, for shrub lespedeza is 13. 5kV in separation
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voltage and 35. 7 r'min"! in roller rotate speed.

Keywords: seed separation, dielectric separation, wood seed,
dielectric separator, Bioelectromagnetic effect, electrophysiological
characteristic, electrical polarization force, separation voltage, di-
electric constant, Pinus tabulaeformis, Robinia pseudoacacia,
Lespedeza bicolor, geminating potential, germination percentage,

vitality, net percentage
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