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Clarification of degradation process of environmental contaminants using
atmospheric pressure plasma

SATOH, Kohki
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in-situ

Discharge characteristics of atmospheric pressure plasma, which are often used
for the degradation of environmental contaminants, are investigated for the establishment of plasma
clean-up technology. Further, active species, the generation characteristics of contributing the plasma
clean-up, are clarified. The method for deducing gas temperature, which is almost the same as rotational
temperature, in atmospheric pressure plasma from the results of emission spectroscopy of the plasma and
in-situ infrared absorption spectroscopy for short-lifetime radical measurement are developed. The
generation characteristics of active sEecies, such as ROS(Reactive Oxygen Species), RNS(Reactive Nitrogen
Species), which are supposed to contribute to the degradation of chemical substances, are also
investigated.
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Fig.1 Infrared path for in-Situ IRAS.
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PB-DBD: Packed-Bed Dielectric Barrier

Discharge
Reactive Oxygen Species
(Reactive Nitrogen Species

ROS
RNS



ROS/RNS
ROS/RNS
ROS/RNS
Fig. 2
100 mL
4 mm
Nz 02 Ar N2-02
AI'-OZ N2—Ar
5 L/min
80:20, 60:40, 40:60
20:80% 30kV
500ns
60
1.2 mL
Fig. 3
1.6 mmx 15 mmx
1 mm 43.6° 4 mm
20 mm 40 mm
4
100 mL
15 mm
Ar-O,
80:20 60:40 40:60%
N2-02 60:40

Blumlein HV pulse generator
transmission lines (100pF/m,50m)

]_:_H ....... }EO%{“ g J

rolary gap switch

i -

CHI1

Digital Autosampler
Strage 100£2 High

Oscilloseope Performance

GND =¥ Liquid

Chromatograph

Fig. 2. Schematic diagrams of experimental
apparatus for pulsed-discharge.
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Fig. 3. Schematic diagrams of experimental
apparatus for DC corona discharge.
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Fig. 4 Schematic diagrams of experimental
apparatus for atmospheric pressure plasma jet.
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Fig. 5 Schematic diagrams of experimental
apparatus for PB-DBD.
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Fig. 6 Measured emission spectra of OH and
theoretical emission spectra for rotational
temperature of 280, 380 and 480 K.
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Fig. 7 Variations in the emission intensity of OH

(309 nm) and the gas temperature of the plasma

jet as functions of the distance from the exit of
the reactor.
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Fig. 8 Absorbance spectra for different gas
flow rate.
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Fig. 9 H,0, concentrations in the sampled water
as functions of specific energy.
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Fig. 10 NO;™ concentrations in the sampled water
as functions of specific energy.
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