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Abstract
It is required to propose an alternatives for appropriate sludge treatment owing to persistent construction

of sewage treatment plant and increase of sewage sludge quantity. In order to treat sludge more efficiently,
the methods which reduce the cost of sludge treatment have been studied such as sludge reduction and

Especially ozone treatment reduces solid quantity and improves separation of solictliguid at the same

time. Therefore ozone treatment have a positive effect on reduction and stabilization of sludge
So, this study applied ozone to sewage sludge and induced cell destruction of sludge. By comparing with

conditioning

the correlation between thickening and dewatering, and evaluating moisture content and solubilization of
cake, this study verificates the effect of process improvement for ozone pre-treatment

In J-STP case, according to ozone dose solid flux increased about 12 times from 1kg/m?h to

12kg/m2h. Also this plant were capable to shorten thickening time from 40 minutes to 6~7 minutes. Thus
it is expected to reduce volume and retention time of thickener.
On pH effect factor, dewatering at pH4 was more than at pH11, 3.05 x 10! and 3.82 x 10! (m/kg
But effect of pH was analogous to ozone, 2.81 x 10* (m/kg). The effect of pH on thickening was similar to
law sludge, 0.68 (kg/m=-h), and the effect of ozone injection on thickening was the biggest, 3.45

%h),
The COD solubilization rate improved from about 5 to 30%. So it is judged that we are abie to utilize most

(kg/m2h).
solubilized sludge to another sewage treatment plants
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Table 2.1. Properties of sewage sludge used in this study

Properties Mean values 2z

J-STP f

pH 7.43

TSS(mg/L) 5,785 Mg

VSS(mg/L) 3,957

TCODCr{mg/L) 4,253

SCODCHmgIL) 233 Fig. 2.1. Schematic diagram of experimental set.

Particle size(um) 95~105

Zeta-Potential{mV) -23.8

Table 2.2. Analytical methods

ltem Analytical methods

pH

CODg,
TSS(VSS)
Particle size
Zeta-potential
Viscosity

pH meter (YSI model 63)

Closed Reflux Method (SM 5220B)

Volatile Solids Ignited at 103°C (550°C){SM 2540E)
Master sizer(Malvern)

Zeta-meter system 3.0

Viscometer (LVF, Brookfield engineering Lab.)
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Fig. 2.2. Schematic diagram of filtration-expression cell.
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Table 2.3. Characteristics of filtration-expression cell

Efficient Volume of Sample Cell Applied Pressure

Unit Reading Scale Filter

50 mi (¢40.0mmxh39.8mm) 1-5 ke ffear

Filtrated 0.013m/ Thickness 0.01mm Whatman No. 2

Time Belt

T

=
|

e
| Agitator
| |
= ‘

Fig. 2.3. Schematic diagram of gravity thickening batch test.
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Fig. 3.3. Comparisons of dewaterability and thickening according

to polymer.
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Fig. 3.4. Comparisons of dewaterability and thickening according
to raw sludge, polymer, ozone and ozone-+polymer.
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—— 0z0nel008005031GTSS )

—Polymer

Volumel%)

Ozane+Polymer

Particie Diameter(m]

Fig. 3.5. Variations of particle size by ozone doses and polymer.
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Fig. 3.6. The effects of zeta-potential according to raw sludge,
polymer, ozone and ozone-+polymer.
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