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Removal of glass beads with different particle diameter using a microplasma electrode was investigated. Our microplasma
electrode, with a discharge gap set to 25 um, enabled discharge to occur at around 1 kV. Applied AC voltage was set to 1 kV
and the frequency was varied from 10 Hz to 10 kHz. Particle movement was visualized using a laser. It was observed that
glass beads were blown off many times and finally transferred to the outside part of the electrode. When the frequency was 10
Hz, 99% of glass beads were moved to the outside part of the electrode. It was found that removal rate decreased as the

frequency increased. Removal rate and particle movement were different from the each glass beads diameter.
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Fig.1 Configuration of microplasma electrode: (a) top view, (b)
cross-section view.
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Fig.2 Experimental setup for measuring waveforms and observing
the fine particle movement.
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Fig.3 Microscopic image of glass beads with a diameter of (a)
38~53 um, (b) 63~75 um, and (¢) 90~106 pm.
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Fig4 Visualizing method for observation of fine particle
movement using a Nd: YVOs laser.

R AT ORIFEEL 512 x 384, FENHERIIL 60 us, 7
L— 2L — MZ 1000 fps & L CHEE 1T - 72

3. ERERSLUVEE

31 w4 7075 XAYEEBOERFHE

B0 5 I EIE W BT O M % 50 Hz, 500 Hz, B L0
SkHz IZREE L7z & S OHMMELES L OHEERDWEE
Thb. K5 LYHEBERIIAE L 2O00FBKT 5
o TWAHIEPHERTEL. 123~v A 7077~
BROFREBTICEA2HEMELTH L. 2 OERITH
TR L CTHiAAT90° e A 72 IEFEIIR DR TH 5.
b 1 DIEFEMEN) TIERHFEEOAM 7 IROEHRT
HbH. FHEEN)THETIEIAN) —<IEROMGER
WHRETLHI LT, BB X OZEMMIZT v ¥ LA b
)=V END. S DA 7 IROEBFILEIMEL

(a) (b)
Voltag 1kV/div Voltag 1kV/div
.1 ps/div 00 ps/ div
GND GND
rrent 0. div Tent %A div
/ 5 s/div/" "‘ 500 ps/di
GND \ GND \
" / "\ / \/ "\
" 4 W
(©)
oltag 1 kV/div
ns/div
GND
A i
P].\ Tent 1 A& div
o /‘J 50 psidi
GND
VoY

Bs FUMEEOE % (a) 50 Hz, (b) 500 Hz, (c) 5 kHz
EL7HEOER - BT

Fig.5 Waveforms of applied voltage and discharge current when
the frequencies were (a) 50 Hz, (b) 500 Hz, and (¢) 5
kHz.
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Fig.6 Lissajous figure when the frequency was 500 Hz.
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Fig.7 Power consumption as a function of the frequency of the
applied voltage.
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Fig.8 lon concentration as a function of the frequency of the
applied voltage.
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Fig.9 Removal rate as a function of the frequency of the applied
voltage.
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Fig.10 Glass beads movement on the electrode surface: (a) before applying the AC voltage and (b) after applying the AC voltage for 2

min with a frequency of 50 Hz, 500 Hz, and 5000 Hz.
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Fig.11 Movement of glass beads with a diameter of 70 pm at 1 s, 5's, 10 s, 30 s, and 2 min when the frequency of the applied voltage was set

to 10 Hz, 100 Hz, and 1000 Hz.
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Fig.12 Visualized image of glass beads movement after applying
the AC voltage with 1 kV and 50 Hz for 50 ms: (a) glass
beads (45 um), (b) glass beads (70 pm), (¢) glass

beads (100 um).
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Fig.13 Charging and removal process of glass beads during each
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frequencies (5 kHz~).
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