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1J-1000pps type C-PPG

= @®Pulse energy : 1 (J)
ARGV RRT—HEEBIME @ Peak voltage : 30 (kV)
@ Voltage rise time : 40 (ns)
@ Repetition rate : 1000 (pps)
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Underwater discharge current Over-pressure and discharge
and voltage waveforms. voltage waveforms.
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1J-250pps type C-PPG 0.5J-500pps type C-PPG
@®Pulse energy : 1 (J) @ Pulse energy : 0.5 (J)
@ Peak voltage : 30 (kV) @ Peak voltage : 25 (kV)

@ Voltage rise time : 40 (ns) @ Voltage rise time : 80 (ns)
@ Repetition rate : 250 (pps) @ Repetition rate : 500 (pps)
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Wire-to-plate distance (8, 10, 12 mm)

Schematic diagram of the compact ozonizer having wire-to-plate electrode.
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Movie of streamer discharge
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Ground plate

Repetition rate:500pps
Dry air: 20L/min
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Ozone production for pulse repetition rate
and different wire-to-plate distances

Ozone yield [g/kWh]
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<Parameter of this setup>

Inner gap: 0 ~4 mm

Gas: N,+0O,

Flow rate: 0.4 ~ 2.0 L/min

Repetition frequency: 50 ~ 1000 pps
Diameter of ceramic tube: 0.4 mm
Diameter of W wire: 0.2 mm
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0.1J-2000pps type C-PPG

@ Pulse energy : 0.1 (J)
@®Peak voltage : 15 (kV)
@ Voltage rise time : 80 (ns)
@ Repetition rate : 2000 (pps)
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= “torch
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Experimental setup of Voltage and Current waveforms
micro plasma jet (375 pps)
Advantage of MPC for micro plasma jet
»Operating temperature of jet nozzle is low
»Easy to control plasma jet (voltage, pulse repetition rate)
»Processing speed is high 23

Exposure time (s)

(a) D.C. Generator
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Exposure time (s)
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PEF application vessel (d =1 or 2 mm)

Pulse Generator

1 =

Voltage Probe (400 MHz)

Signal Generator
~10V, ~1GHz
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RF Amplifier
230 MHz, 500 W

Electrode System
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Stolberg LPPA 13040W

® Frequency
® Impedance
® Duty

® Output Power

® Pulse width
® Rise/Fall time

Cuvette 4mm

Kumamoto University

16.7~123.2 MHz
50 Q

10%

4000 W @Pulse
200 W @CW

10 ms @full power
400 ns /80 ns
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Streamer Discharge

Radicals
(Production of OH, O
and O,)

Shock waves
(30000 atmospheres
from schlieren image)

// / Shockwaves

‘ Small bubbles

( Several hundreds kV/cm) o
Enhanced _ ( 240nm from spectroscope)

E-Fields

High electric field . : ﬁ\ -
< _: UV UV radiation
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GVs are the special intracellular structure of the bloom-forming cyanobacteria genus. GVs
filled with gas and cells can float toward water surface to position in optimal sun light condition
for growth

Polyphosphate
granules
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»Ozone generation
»Shock wave generation

»Water treatment
»Enhanced E field generation —
»Micro plasma jet generation H@YELKBSANKE
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