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A Study on the Optimization of Sedimentation Efficiency through
Controlling Stirring Speed and Baffle Angle
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ABSTRACT: This study was conducted to improve the solid-liquid separation efficiency of clarifiers. To do so, the study
did a bio-flocculation experiment simply by controlling the stirring speed (rpm) and baffle angle of a clarifier on a lab
scale, but without using a coagulant. For the purpose of the experiment, the feed wall of a clarifier was so improved
that a baffle could be installed on the clarifier. Then, it was ensured to change its stirring speed (to 0.0rpm, 0.6rpm,
and 1.2rpm), with the angle fixed at 10°. As a result, it was found that concentration efficiency increased by 2.0%,
and effluent removal efficiency (SS concentration) by 7.8%, at a stirring speed of 0.6ppm. This indicates the bio-coagulation
efficiency of sludge increased with changing stirring speeds. Then, the baffle angle of the sedimentation unit was changed
to analyze how the changed baffle angle would affect the sedimentation of sludge. As a result, it was found that the
compression of sludge interface was very effective at a baffle angle of 20°. It is hoped that these experimental findings

will be useful in improving the sedimentation efficiency of circular clarifiers.
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Fig. 1. Schematic diagram of a settling tank.
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Table 1. Concentrations before and after the Dilution of Samples

i before dilution concentration (mg/L) after dilution concentration (mg/L)
MLSS 8,300 2,500
SS 8,920 2763
450
400 -
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350 - R?=0.986
= 300 1
3
E‘ 2501 (y=-1.1111x+133.1)
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Fig. 2. Settling property of influent sludge.
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Fig. 3. Changes in sludge concentration with the changing heights of a settling tank.
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Fig. 4. Sediment (MLSS) & effluent (SS) concentrations at different sampling locations and rotation speeds.
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Fig. 5. Changes in sludge interface height with varying angles.
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Fig. 6. Photo view of sludge interface measurement.
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