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Abstract

Use of pulsed electric field and non-thermal plasmas generated using compact pulsed power generators has been
widely expanded. In our research group, gas treatment such as decomposition of toxic and odor components and removal
of aerosols using streamer discharges, and water treatment using discharges generated over water surface have been
studied. The study of agricultural applications has been conducted for three purposes; to improve productivity of plants
in pre-harvest applications, to keep freshness of fruits and vegetables in post-harvest applications, and to improve safety
and productivity in food processing applications. In this article, some applications and development of pulsed power

systems are introduced.
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Fig. 1 Overview of pulsed power technology
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Inside plasma :
Production of chemical species which
have high oxidation potential
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Discharge
plasma

Using plasma as
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Fig.2 Overview of discharge plasma
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Fig.3 Propagation of discharges over water surface

Streamer discharge
High voltage
electrode

Grounded
¥ electrode

Arc
discharge

Fig.4 Propagation of streamer discharge in gas phase
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Fig.5 Schematic and photograph of discharge generated
inside a bubble
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Fig. 6 Photographs of discharge generated in water. (a)
Without fine bubbles (b) with fine bubbles
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Fig.7 Emission spectra from argon and oxygen plasmas
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Fig. 8 Ethylene decomposition device utilizing discharge
plasma for installing transportation container
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Fig.9 Time course of ethylene concentration in the trans-
portation container

Grounded electrode (plate or tube)
= Particle collecting electrode

n
e/ ®® Coulomb force to
) charged particle
Gas flow OOO O. . _ High voltage electrode (wire)
s 6\ OO Ionization region
o O . (corona discharge)
Neutral @ / X _Charged particles
Particles [ e © e
v v v v OV v

Grounded electrode

Fig. 10 Overview of electrostatic precipitator

Fig. 11 Palm-sized gas treatment system
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Fig. 12 Time course of TOC concentration of 1,4-dioxane
solution treated by plasma
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Fig. 13 Photographs of tomato seedlings cultivated using
nutrient solution contaminated with pathogen bacte-
ria. (a) No bacterium/No discharge treatment (b)
Bacterial contamination/No discharge plasma (c)
Bacterial contamination/discharge plasma

--O-- w/o discharge (control)
—8— w/ discharge treatment
T T T T T T T

T T T T
150 FFragaria ananassa

100
50@

150
100 |
50

Plant height [mm]

100 |

50

Days

Fig. 14 Diurnal changes of plant height of strawberry, radish

and spinach cultivated using nutrient solution treated
with plasma
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