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Influence of container shape filled with stain on decoloring

by underwater discharge

Makoto KOMATSU

Abstract

In this study, considering water treatment, we conducted an experiment to decolorize the
stain by underwater breakdown, and measured the decolorization performance experimentally
and quantitatively with the distance between the electrodes as a variable parameter. Dielectric
breakdown discharge between the counter electrodes was applied 10 times to 5 mL of an indigo
carmine stain with a concentration of 10 mg / L, and the decrease in the concentration of the stain
was measured by absorption spectroscopy. The electrode was a SUS304 wire with a diameter of 0.45
mm, and was installed so that only the tip 1 mm was exposed to the stain solution. The distance
between the electrodes was changed in the range of 3 mm to 18 mm, and the measurement results
were summarized with the distance between the electrodes as a variable. A 0.1 uF capacitor was
charged at 4.0 kV and positively discharged. The energy used for decolorization was 8 J. The
measurement was carried out 150 min after the end of the experiment. From the experiment, it
was shown that the density decreased as the distance between the electrodes became smaller, and
that the color was almost completely decolorized at 3 mm. As a result, when applying this method
to water treatment, it was assumed that it would be effective if the distance between the electrodes
was set to a smaller value of about 3 mm. When the distance between the electrodes was 8 mm
or more, the discharge proceeded over a relatively long time of 100 us, and the current value was
several Amps. On the other hand, when the distance between the electrodes was 3 mm, spark
discharge occurred in a short time, and the current exceeded 300 Amps. Furthermore, when the

distance between the electrodes was 3 mm, strong light emission was observed during discharge.
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EVH T 27 TRIEBENET O ED W OPFET 5. PIZITEM EHHOBRTTF X
YR ERER S HM YIS (MR EN TR LY, 7T XAYOFRREMSEC, Sl
A HERE S 2 720 KRB SI0BE AR E 2 &, FHBIK OB DA O & HOERBNE % %5 5 & D03%
V. KHIRRBEEOHT P VA AR T 2 ERA YV v EBRY LT L2 FEO—>T, KFEREA—
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REBRTIZEE 10 mg/L OA P TH)IVI Y Pefaiit 5 mL (2xf L, xFm & E OGS s E %
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WX DS Z LIk IREORAD R Z ERMICHER L. ZoRBHEOEERIT 269 mS/cm
THo7z.

X 1 IEARFERRTHW 2 MEMOBAKE X EBROGETH Y, £ 1I1EH 1 Oz £ IC£ L0
TOFTEHTE T LD DOTH L, WMEEMIFOMEIEAT L2EHICEET L TRE SN,
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01l uF a7 % —% 40kV (FV =52/, GT20) THEL, @iitEY L — (Kilovac
EV200) #AA v F > 7 LT/SVARELY:. COFHEIINTITOLHTOEREZIEEL TWa 0,
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7z.

INFETOLHOFERT, RFETIEIFEBRK TR LT OBkt d 2 2 & 2L
TV, 207, FEEREM & FHINZ ERICKET 2 LEDND - 72, REBRTIXEREEH %
40 min & L, FEB# T 150 min THEEFHIIL 7z, ZOFEEM 2% LI2X ), EERERIC
BEENHIZCWRERE 2572560 Th, BEOMEND LHEI12I3E > &) LREIENS.
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c) FEAFEPEEE 3 mm, Sample No.3
3 10MERDERE - ST
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WEET LI LD o 7205, THUTHAIESHRETE THEICHL T2 E 26172, —/HTH 3 (b)
DL, HERMBE 300 us PABEICZR A L, AHAITRKAK 20 A BEICETLZEDH L/ 1 XK
EnFgEns, ZOBRILEOMBEZOE =D ) A XERRY, AT YXFZZH5L0
O, LTHNLZLEHRELTVD, O/ A APHHSZ (@) IKHN TV ARVDIFHEIINT Y 0
BT, FHIEEHENTIIENL o 727215 TH - 7.

CHE ISR E S B b 0N BRI 3 mm O & XORBHRETH S, HEIZH 10 us @
KAEENO O B D THIFR TR 2 Y, BEEER O BN 2250 ¥ — 75 300 A %z 5 K&
Thotz, FBEMMEHEL 3 mm O L ITMEROFEATRNZ L 2MHERL TV D, PLEyrs,
EAEEES 1ISmm BIP8mm D& &k, 3mm D& ETIIMERENR R L EHES .
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RFEFRO 5 mL (ICI0MEEEH S5 &) Fffix, BREEEEDYN S WIREO R E OVER AR
AL L CHEL 2o 727200, BHoZNE TOEMMMEEE 18 mm OFEBRICBWTHRHA SNz, 15 mL
DEBIN0MEEEH S €D L) ERGEM L, FRHSELZANVF—2EMICL72bDTH 5.

ZOROIANF—DLETIE, SHOMREINT TONHOMRELET DT LIITZ4EDTH
D, 2IE TOSME Sz BHRMEAE 18 mm O, BHRMEESH 8 mm &£ 3 mm 0)&14:
et OB EREIZIT & 2025 <, JWIE@ BT BBITEBE A NS T A RE L DR
JFAETAH2A 9. R 3 mm OFEAFTIRITITEEENICZ > TBY, M2 FEMERIIHL IS,
SR ANVF =1L 8] THY, Ziud 017 Hz THRETIUE 1 min TS JIEHESELZ LI
%0, 480 Wh OZANVF—% 1 pHEHSELLFETE L) 2 LIl h. THEMEO LT
LIRLTEL ZnEEZLND.
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