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ABSTRACT

This study was carried out to define the effect of electron beam irradiation on the
physico-chemical characteristics of sewage sludges. The experimental evidence showed
that both pH and alkalinity of irradiated sludge were generally increased as the dose
of irradiation increased. It was found that the soluble protein concentration (SPC)
and soluble chemical oxygen demand (SCOD) from the sludge right after electron
beam irradiation at 3kGy(kilo-joule/kg) increased 2.2 times and 10 times respec-
tively more than those sludges without electron beam treatment. This highly
solubilized organics could be resulted in a good soluble substrate for the subsequent
anaerobic digestion process. The specific resistance of filtration (SRF) tests showed
that sludge dewaterability under electron beam irradiation at 6kGy was found to be
8.8 times higher than that of unirradiated sludge. The sludge dewaterability seemed
to be directly related to the dosage of electron beam irradiation up to 10kGy. However,
the efficiency of sludge dewaterability tended to be smaller with higher applied
irradiation dose. In comparing treatments by different inorganic chemical conditioner
with irradiated and unirradiated sludges. it appeared that the dewaterability with
irradiated sludge was approximately 4~10 times better that that of unirradiated
sludge. Even electron beam treatment itself could replace the result from the sludge
conditioned with inorganic chemical coagulants.

Key Words : Sewage Sludge, Electron Beam, Soluble Protein, Specific Resistance of
Filtration
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Table 1. Experimental conditions for SRF

Digested Sludge

Sample (HRT 30day) : 150m

Irradiation dose(kGy)| 0(Control), 3, 6, 10
Chemical conditioner | Al2(SO4)s - 17Hz0, FeCls,
FeS0s. Fea(S04)3
Chemical dose 0(Control), 400, 700, 1000

(kg/ton of dry solid)
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Fig. 3. Temporal variation of pH at different
irradiation doses.
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