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ABSTRACT: The current environmental problem is that environmental pollution is accelerating due to the generation
of large amounts of waste and indiscriminate consumption of energy. Fossil fuels, a representative energy production
fuel, are burned in the process of producing energy, generating a large amount of greenhouse gases and eventually causing
climate change. In addition, the amount of waste generated worldwide is continuously increasing, and environmental pollution
is occurring in the process of waste treatment. One of the methods for simultaneously solving these problems is the
energy recovery from and reduction of organic wastes. Sewage sludge generated in sewage treatment plants has been
treated in various ways since ocean disposal was completely prohibited, but the amount generated has been continuously
increasing. Since the sewage sludge contains a large amount of organic materials, it is desirable to recover energy from
the sewage sludge and reduce the final discharged waste through anaerobic digestion. However, most of the excess sludge
is a mass of microorganisms used in sewage treatment, and in order for the excess sludge to be anaerobically digested,
the cell walls of the microorganisms must be destroyed first, but it takes a lot of time to destroy the cell walls, so high
rates of biogas production and waste reduction cannot be achieved only by anaerobic digestion. Therefore, the pre-treatment
process of solubilizing excess sludge is required, and the thermal solubilization process is verified to be the most efficient
among various solubilization methods, and high rates of biogas production and waste reduction can be achieved by anaerobic
digestion after destroying cell walls the thermal solubilization process.

In this study, when pretreating TS 10% thickened excess sludge through a thermal solubilization system, a study was
conducted on solubilization characteristics according to retention time and operating temperature variables. The experimental
variables for the retention time of the thermal solubilization system were 30 minutes, 60 minutes, 90 minutes, and 120
minutes, respectively, while the operating temperature was fixed at 160°C. The soulbilization rates calculated through
TCOD and SCOD derived from the experimental results increased in the order of 12.11%, 20.52%, 28.62%, and 31.40%,
respectively. And the variables according to operating temperature were 120°C, 140°C, 160°C, 180°C, and 200°C, respectively,
while the operating retention time was fixed at 60 minutes. And the solubilization rates increased in the order of 7.14%,
14.52%, 20.52%, 40.72%, and 57.85%, respectively. In addition, TS, VS, T-N, T-P, NH,"-N, and VFAs were analyzed
to evaluate thermal solubilization characteristics of thickened excess sludge. As a result, in order to obtain 30% or more
solubilization rate through thermal solubilization of TS 10% thickened excess sludge, 120 minutes of retention time is
required when the operating temperature is fixed to 160°C, and 170°C or more of operating temperature is needed when
the operating time is fixed to 60 minutes.
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Table 1. Characteristics of Concentrated Sludge and Analysis Methods

ER——— Concentration Analysis method
(mglL) Method Analysis equipment
TCOD 12,675 COD¢;, Chemical Oxygen )
SCOD 1,035 Demand-Titrimetric Method-Dicromate
o N e e
T-P 383 Total Phosphorus-UV/Visible Spectrometry (HACH, DR-4000, USA)
NH,-N 57 Ammonium Nitrogen-UV/Visible Spectrometry
VS 84,751 s o AT I . Furnace
TS 99,050 (WiseTherm, DAIHAN, korea)
Column DB-FFAP
Carrier gas N,
Injection 20 pl
VFAs - Gas Chromatography(TCD) Split ratio 3:1
Injector temp. 200C
Detector temp. 230C
Oven temp. 230C
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