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Thermal treatment and ozone oxidation methods were examined to reuse waste activated sludge (WAS) produced from a
livestock wastewater treatment plant. Analysis of WAS property was made to study usefulness of the recycled waste as
fertilizer. From the results of quantitative analysis, WAS particles were found to be composed of 44.25 wt% carbon,
8.43 wit% nitrogen, and 1.35 wt% phosphorus. It was confirmed that the inactivation of pathogenic microorganism was
required from the quantitative analysis of microbes. From the results of TSS, COD, SCOD, and pathogenic micro-
organism measurement, the optimal operating conditions of thermal treatment and ozone oxidation were determined to be
70, 10 min and 0.6 L Os/L solution - min, 60 min, respectively. The optimized thermal treatment and ozone oxidation
represented the efficient pathogen inactivation and particle dissolution, respectively. However, the two methods examined
were not themselves sufficient but they need to combine with another treatment for the effective reuse of wastes.
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Table 1. The Elemental Composition of Raw Waste Activat
Sludge

Elements C H N S Na Mg Al

Composition 4425 659 843  1.02 033 033 0.2
(WI%)  (£0.99) (+0.12) (+0.25) (+0.08) (+0.13) (+0.05) (+0.01)

Elements P K Ca Fe Cr Pb Cd

Composition  1.35 1.65 132 023
(Wt%) (+£0.09) (+£0.80) (+0.15) (+0.03)

nd* nd* nd*

() represents standard deviation.

*nd: not detected.

Table 2. Physical and Chemical Propertiecs of Raw Waste A
tivated Sludge

Properties TSS VSS COD SCOD
Concentration 1501619 912011698  18600:2698  4503+1765
(mg/L)

Values are the average of 5 samples and standard deviations.

Table 3. Quantitative Analysis of Pathogenic Microorganisms
Raw Waste Activated Sludge

Salmonella

Microorganism E. coli E coli O157 Shigella sp.

Concentration

(CFU/mL) 65360421740 43447

240+151 71+47

Values are the average of 5 samples and standard deviations.
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Figure 1. Effect of thermal treatment at 50 C, 70 C, 90 T. (
TSS concentration, (b) COD concentration, (c) SCOD conce
tration (Symbols: @ 50 T, O 70 T, ¥ 90 T).
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Figure. 3. Effect of ozone oxidation with various treatment conditions. (a) TSS concentration, (b) COD concentration, (c) ¢
concentration, (d) E. coli concentration, (¢) Salmonella concentration, (f) Shigella concentration (Symbols: @ 0.2 L/L - min, O 0.4 L/L

V¥ 0.6 L/L - min, V 0.8 L/L - min, [l 1.0 L/L - min).

Table 4. Efficiency Comparison of Thermal Treatment and Ozo
Oxidation of Waste Activated Sludge with Optimal Operatic
Condition

Property TSS COD SCOD’
Treatment Thermal treatment 3.1 159 80.0
efficiency (%) 70ne oxidation 136 19.8 1603
Microorganism E. coli Salmonella sp Shigella sp.
Inactivation  1hermal treatment — 99.7 100 100
efficiency (%) z0ne oxidation 839 94.5 845

* Treatment efficiency of SCOD is an increasing percent.
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