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Abstract

: The use of electron beam irradiation was investigated to disinfect total coliforms in the secondary sewage

treatment effluent. Unchlorinated secondary effluent was irradiated at different dose of 0.2~1.0 kGy by 1 MeV, ELV-4
Model electron beam accelerator. It is interesting to note that a 100 % reduction in total coliforms and total colonies were
achieved until a dose of approximately 0.8 kGy. Even at low dose of 0.2 kGy, the total coliforms and total colonies were
successfully inactivated to the level of satisfying the new effluent discharge guideline. Besides disinfection of total coliforms,
approximately a 50% removal in biochemical oxygen demand was pronounced at a dose of 0.2 kGy. More than 20 % removal
in suspended solids and turbidity was also observed at a dose of 1.0 kGy. The application of electron beam irradiation
appeared to be one of options to reuse sewage treatment effluent as agricultural or industrial water.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Characteristics of secondary effluent from a sew-
age treatment plant

PasaraEd Max. l Min. l Aver.
02.7.8~02.9.6 (40 day)
BOD (mg/l) 212 72 10.1
COD (mg/) 14.8 8.8 10.8
SS (mgl) 12.8 1.7 56
TN (mg/l) 19.6 126 17.1
T-P (mg/) 11 0.2 0.49
Total coliforms (7R/ml) | 14,000 800 4,200
Tgtal coloaies 820000 | 140,000 | 440,000
(7}/ml)
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Fig. 2. Variation of DNA at E.coli before and after electron
beam irradiation(electrophoresis).
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Fig. 3. Removal of total coliforms in secondary effluent by
electron beam as a function of absorbed dose
(®: total coliforms, — : % removal)
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Fig. 4. Average total coliforms number(a) and survival
rate(b) in secondary effluent by electron beam as a
function of absorbed dose.
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Fig. 5. Removal of total colonies in secondary effluent by

electron beam as a function of absorbed dose. (o :
total colonies, — : % removal)
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Fig. 6. Average total colonies number(a) and survival rate
(b) in secondary effluent by electron beam as a
function of absorbed dose.
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Fig. 7. Variation of organic concentration in secondary
effluent by electron beam.
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Fig. 8. Variation of nutrient concentration in secondary
effluent by electron beam.
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