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A High Efficiency Electrolytic Cell by Superposing Pulsed Corona Discharge in Water
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Abstract - A conventional electrolyzing cell has been made by an ion exchange membrane inbetween parallel plate
electrodes. A low dc voltage is applied to the electrodes for electrolyzing and the efficiency is remained in low. In this
study, a novel electrolyzing cell with a pair of slit-type third electrodes installed inbetween parallel plate electrodes has
been proposed and investigated experimentally. And pulse power wa supplied to between each electrodes. This slit type
of third electrodes can concentrate the strong electric fields at the every its edges to accelerate the electrolyzing powers,
and to generate oxygen bubble discharges for generating oxidants. And moreover the slits eliminate the space charge
limiting action and the temperature of the water by leaking out through the slits from electrolyzing region to outside of
the main electrode region. As a result, it was found that a strong electrolyzed water of pH 2.8 and pH 105 and
oxidants dissolved water of 1 [ppm] in acidic water were obtained with a tap water fed at the electric current of 2 [A],
which however were several times higher oxidant and ion concentration quantity compared with the conventional cell.
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Al : main anode A2:
AL : alkali water Ct:
TW : tap water tank IM:
MF : micro filter pH:
G : ground

KI
pH
-
pH
KI
3rd anode AC: acid water
main cathode C2 . 3rd cathode
ion membrane KI : KI titration
pH meter PP . pulse power

(a) experimental setup and cell configuration

l T

( 0 slit) ( 8 slits )
(12 slits ) ( 48 slits )

(b) electrode shapes

a9 1 49%A, 9299 %

CHI— |

CH2— |

CH1 : applied voltage (50V/div)
CH2 : electric current (1A/div)
time range : 500 (us/div)

(©) oscilogram of applied pulse forms

3y AAdF A NHFE

Fig. 1 Schematic diagram of experimental setup, pulse forms and third electrode shapes and cell configuration
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Fig. 2 Ip-Vp characteristics of cell for various third

electrode spacings
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Fig. 3 pH-Ip characteristics of cell for various third
electrode spacings
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Fig. 4 pH-Vp characteristics of cell for various third

electrode spacings

25

20}

Applied Current, 1 ,{A]

05

0.0

50 100 150 200 250 300 350 400

Appiied Voltage, V,[V]
ad 5 B2 & Ajtdsd & HIRY r-VeEY
Fig. 5 Ip~Vp characteristics of cell for various ton

astelgEe] A9 100 [VIA SRz o]&Fx Ao
¢l pH 100414 pH 106&, 282, 4 rEe Z +4u
¢ o]2 FEAtold pH 63914 pH 428 HoFch e
U7 BaAste] EolAd 1 Aol Zoled ol Ut
H2FgGe] Frlstd 2R Yol AAAM o2ASL
= AAA € Bl Yooz 3WIFY Y
| &l Rez gadn. 45 A$= A7 94~
Mt 10 [VIelA gstelsS3 e SE 25 o 2 4
fAze w9 £ o)2FEEAL el

BH, FFol2y 7Ae AAo]F = (electrical mobility)2}
& &4 E(thermal velocity)?} EEX e w8 ZA @&7]
HEol[9] FAH o3 o]FH & o]lREL EuH 3
AFe] FHAse F2 HA&Ho EASA Hu, oJg2
gl Fd&Ho Boleyr FIA ol2BdA FAs
(space charge)2A £ A & (space charge limit effect)
22X ZHE3A "Ho F, 2 x9 ol &F7t Aoy} o

r

2 |

12 off
2
N

O

82

25

20}

Applied Current, i [A]

0S5

W w0 1 2 20 a0 w0 40
Applied Voltage, V,[V)
29 5 2 A& Azt mE Az p-VeEA

Fig. 5 Ip-Vp characteristics of cell for various te
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Fig. 6 pH-Ip characteristics of cell for various ton
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Fig. 7 Ip-Vp characteristics of cell for various number of
slit on third electrode
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Fig. 8 pH-I» characteristics of cell for various number of
slit on third electrode
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Fig. 9 pH-Vp characteristics of cell for various number of
slit on third electrode
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Fig. 10 Comparison of oxidant-Ip characteristics of third
electrode type cell to control one
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Fig. 11 Comparison of oxidant-Vp characteristics of third
electrode type cell
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