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Abstract

Using high voltage electric fields induced by high voltage AC (10-12 kV/cm, 20 kHz) and pulsed (20-30
kV/em, 40 Hz) electric field generator as a semipermanent and environment-friendly disinfecting apparatus,
the disinfection effect of coliform group in the effluent of sewage plant was investigated. The effects of electric
field strength, treatment time, discharge area of a discharge tube, water quality factors (electric conductivity,
pH and SS) on its death rate were examined. The death rate of coliform group was increased with increasing
electric field strength and treatment time. For AC and pulsed electric field generator, the critical electric field
strength was 6 kV/em and 2 kV/em, respectively, and the critical treatment time was 5 min and 2 min, re-
spectively, regardless of electric field strength. Comparing the death rate of coliform group by AC and pulsed
electric fields used in this study, its death rate was higher for the latter than the former, but did not increase
Hnearly with increasing electric field strength. The results obtained for the effects of discharge area, electric
conductivity, pH and SS on the death rate of coliform group using AC electric field (12 kV/em, 20 kHz)
were as follows: its death rate showed the trend to increase linearly with increasing discharge area; for the
effect of electric conductivity, its death rate was increased with increasing electric conductivity, regardless of ionic
species, increased with increasing cationic valency, but was similar between the same cationic valency; the
pH 5~9 used in this study did not affect its death rate; its death rate was decreased with increasing SS concentration.
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Table 1. Water quality characteristics of the effluents used
in this study

Items Range
pH 66~17.0
EC (mS/cm) 2.8~3.7
BOD (mg/L) 3.2--10.0
COD (uwg/L) 8.6~11.5
88 (me/L) 24~98
Cl' (mg/L) 550782
NOs-N (mg/L) 41-95
T-N (mg/L) 123~19.7
T-P (mg/L) 1.1~19
Coliform group (CFU/m{) 6,000~ 8,000
Ca™ (mg/L) 16.5~20.3
HCO5;™ (mg/L) 65.3~102.5
K* (mg/L) 26.7~35.9
Mg™ (me/L) 75~10.2
Na’ (mg/L) 29.3--40.1
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Fig. 1. Schematic diagram of experimental set-up for high
voltage AC & pulsed (DC) electric field treatment.
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Fig. 3. Survival fraction of coliform group as a function of electric field strength with different treatment time applica-
tions for high voltage AC (a) and pulsed (b) electric field generator (No: 6,500+500 CFU/m{, pH 6.8+0.2, Temp.:

20+1°C, Discharge area: 105.6 cm?).

Table 3. The values of critical electric field (£.) and death rate constant (%z), and determination coefficients () obtained
from the survival fraction of coliform group as a function of electric field strength with different treatment
time applications for high voltage AC and pulsed electric field generator

Power supply source Treatment time (min) E (kV/cm) kg 2
10 0.0334 0.9512
) 20 0.0816 0.983
Hlicﬁgagilf ¢ 30 6 0.1508 0.9038
enerator 40 0.2022 0.9447
& 50 0.2706 0.989
60 0.3143 0.9612
) 5 0.0077 0.9458
uls};gt1::£gge1d 10 5 0.0264 09737
’ enerator 20 0.0416 0.9449
gefleraio 30 0.0739 0.9488
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Fig. 4. Survival fraction of coliform proup as a function of treatment time with different electric field strength applica-
tions for high voltage AC (a) and pulsed (b) electric field generator (Ng: 6,500£500 CFU/md, pH 6.8£0.2, Temp.:

20+1C, Discharge area: 105.6 cm?).

Table 4. The values of critical treatment time (t) and death rate constant (k;), and determination coefficients (‘) obtained
from the survival fraction of coliform group as a function of treatment time with different electric ficld strength
applications for high voltage AC and pulsed clectric field generator

Power supply source Electric field strength (kV/cm) te (min) ki v
. 10 0.0238 0.9725
ele?é?? goféage ACt 11 5 0.0289 0.9895
(] generator 12 00352 0,985
High voltage pulsed 20 0.0417 0.9725
lectric field t 25 2 0.0633 0.975
e ¢ ne gencrator 30 0.0683 0.9743
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Fig. 9. Effect of SS (mg/ #) on death efficiency of coli-

form group by high voltage AC eleciric field treat-
ment (12 kV/em, 20 kHz) at the treatment time of
30 min (No: 7,6004400, EC: 2.540.5 mS/cm,
Temp.: 201°C, Discharge area: 105.6 cm?).
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