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Generation of Pulsed Discharges in Running Water Including Ozone Gas Bubbles
and its Effect on Indigo Carmine Decomposition
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In this research, we investigated the decomposition effect of pulsed discharge on an indigo carmine solution with ozone gas
bubbles. The result showed that (1) a pulsed arc discharge was generated between pin electrodes and it was not influenced by
the water stream and bubbles, (2) in the case of water with air bubbles, OH radicals and O radicals were generated by pulsed
discharges, and these radicals reacted with indigo carmine, (3) in the case of water with ozone gas bubbles, OH radicals and O
radicals were generated by pulsed discharges. The intensity of emission spectra for OH radicals (309 nm) was decreased by
injecting ozone, however, that for O radicals (777 nm) was increased, (4) since the highest decomposition effect was obtained
by pulsed discharges with ozone gas bubbles, the amount of OH radical quenching by reacting ozone molecule is smaller than
that of O radical generation by electron impact to ozone molecule, and (5) the highest energy efficiency of indigo carmine
decomposition was obtained by the ozone injection without pulsed discharge.

1. 1FU®IC
LA, BN TIATF Yy IRFTHEYA 70T TR
F v 7\ X DGR MR R EE 2o T b ",
XA7aT I ATy 7, BIRGHESIT, REMEERE
HYW)'E  (Persistent Organic Pollutants : POPs) % W75 9
LEMEABFLCVD. Z070, WEEYSERT 52
LICX ) EYREsREE, EBRICERELYRIZT.
L7e#3oT, ¥4 27 u7JAF v 7% POPs Kl - K2
DR L % o TWh, POPs (213, HESTRIEA D O &
A FFTOVEENTEY, HWREPA VLo 2WE
T, BBCTERVEEYSH 2 Y. BUE, ZoMEx
g 5 FBRE LTEHEN TV 200 Fud v
AN (OH 7T A)NV) Tk, OH TV IVIIIGEIERE
F7# (Reactive Oxygen Species : ROS) DH THziE D 2.81

X—T—F:HEERWO, AV, V208, SV
TR, KR
T EIRIZERFER B LA e R S Lo I
(T921-8501 3 JIVLEF 4 TR 8 122 7-1)
Graduate Program in Electrical Engineering and
Electronics, Kanazawa Institute of Technology, 7-1
Ohgigaoka, Nonoichi, Ishikawa 921-8501, Japan
IR THERF L ESE T LFF
(T921-8501 3 JIVLEF 4 TR 208 172 7-1)
Department of Electrical and Electronic Engineering,
Kanazawa Institute of Technology, 7-1 Ohgigaoka,
Nonoichi, Ishikawa 921-8501, Japan
' b1447303@planet.kanazawa-it.ac.jp

VOBALRT ¥ VEFLTWAZ L2 b, iRk
AW EEND HER/E (C-C) ZUIMITEs ",
OH J UV IVOERZEIZIE, + Vv R (UV) 3
TV v EEEEKE (H0.) 5 K E - KPS icE
BHESNTWE ™Y, FEHELOFES V- T TlE, =
Ty LIV ANT =& FH WK SR OV AR Y
AT DX D EED G ROWNIIERToTBY), TNFET
2, TV 5 ORREEL” 224 v & OV AE
ExEM U728 EOBEET ) VIEEANORE LIS
LT&", v r&inzsatbiikf o/ O 2 E% %
DL BAEL ) VIREDRAL % BRI s,
IR, ROtV rRBEL YV U HIREICL 5 TO
FIANIHEEINT /20 EZ NG, — T, £+
YIBERENT 0 TV AL, BEEOKE RS L OH
FUANERDLIENALENTVE Y, LEdoT, &
WHROF Y REEA Y v ERFERIZLZZ0OH 7 Y7 )VIC
Lo THERY 3 EHEHE S L TTREMED S 5 .
RIFFEDOHIE, 4 VT3 VKERENRIA
VR ) VR ELIIKR T O OV A T
BENTEFET VBV X B EEM RO E % 5
2352 ETHA.

2. EREKELHE
2.1 EBREKE
Fig 1 |ZFEBRY AT L% RS, VAT LI, F VU IEHEL,



*V SR ELIRAKINTO OV AMBDFE LA 2V TNV VHFEANORE (LD FE—HES) 85 (31)
Ch.1 Oscilloscope
Step-up
Transformer Pulse Ch.2
) H.V. prove
(1:150) POWer i— =~ 000:1) %
source = - cT
L—— L«:{— c:):)—@] l
- [ ] =
AC H.V. G Ejector
@ power probe D-ry S storjlsge L Ozone ﬂ%ﬂ
source (2000:1) | | @i bag generator Needle L «— l
valve _T
Ozone
Integral it
capacitor fmonitor Pump
. | ]
% I Water tank
1 FEBRY AT L
Fig.1 Experimental set-up.
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Fig.2 Voltage and current waveform.
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Fig.3 discharge photograph by SLR camera.
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Fig.5 Temporal change in indigo carmine concentration by
various treatment methods.
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Fig.6 Temporal change in decomposition rate for indigo carmine
by various treatment methods.
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Fig.8 Decomposition efficiency of indigo carmine by various
treatment methods.
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