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Abstract

While sludge is settling in batch column, sludge concentration becomes high. Because the characteristic
of sludge settling changes in function of time due to the sludge concentration change, the sludge settling
velocity changes too. Also, because the sludge settling characteristic is influenced by a physical

characteristic of sludge and a column height etc, it

is difficult to exactly measure the sludge settling

characteristic. Although the sludge volume indexes, SVI, SSVI and SSVlI;5, are used to predict sludge

settling characteristic, these indexes are not reliable val

lues. Because the previously established models for

sludge settling velocity predict the sludge settling velocity only, it is difficult to predict sluge-water interface

height by using those models. The purpose of this ex

periment is to establish the empirical model which

predicts the sludge interface height change with respect to the sludge physical characteristic and the

settling condition.
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Fig. 1. The height and the settling velocity of sludge interface with
initial sludge concentration of 1.967kg/m®.
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Fig. 2. The height and the settling velocity of sludge interface with
initial sludge concentration of 2.467kg/m®.
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Fig. 3. The height and the settling velocity of sludge interface with
initial sludge concentration of 2.966kg/m®.
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Fig. 4. The height and the settling velocity of sludge interface with
initial sludge concentration of 3.69kg/m®.
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Fig. 5. The height and the settling velocity of sludge interface with
initial sludge concentration of 4.108kg/m?®.
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Fig. 6. The height and the settling velocity of sludge interface with
initial sludge concentration of 5.52kg/m®.
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Table 1. Equations for sludge interface height at different
concentrations (t = min)

Conc.(kgim®) Equation(Hi) r2
1.967 0.1723+0.8959¢ 0127 - t 0.990
2.467 0.1920+0.8294¢ 01027 - t 0.994
2.966 0.2521+0.7576010%6 - t 0.996
3.690 0.2677+0.7451¢ 00507 - t 0.984
4.108 0.3208+0.671e0047 - t 0.990
5.520 0.8306+0.0785 00264 - t 0.992
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Fig. 7. Relationship between solids concentrations and finial
settled height fraction(Christopher, 1998).
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Table 2. Final settled height resulted by Christophe and from experiments
Conc.(kg/m®) 1.967 2.467 2.966 3.69 4.108 5.52

Final settled | Data derived from Cristopher’s equation 0.1 0.126 0.151 0.188 0.21 0.282
height (m) | Data resulted from experiment 0.15 0.18 0.23 0.32 - -
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Table 3. The final settled height in column at different )} Zgl3 SR AHAZY o3 E 7|23t} F
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Table 4. Parameters Y,, a, b, Vo and r? obtained from experiments
H =Y, +ae™
Conc.(kg/m®) Yo a b V,(mihr) r?
1.967 0.1723 0.8959 0.1274 3.780 0.995
2.467 0.1920 0.8294 0.1027 3.142 0.994
2.966 0.2521 0.7576 0.1006 2.262 0.996
3.690 0.2677 0.7451 0.0507 1.515 0.984
4.108 0.3208 0.6710 0.0471 1.141 0.995
5.520 0.8306 0.0758 0.0264 0.130 0.992
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Fig. 9. Evolution of parameter V,, in function of initial sludge
concentration for all experiment and power model obtained

(= 0.967).
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Fig. 10. Evolution of parameter Y,, in function of initial sludge
concentration for all experiment and power model
obtained (r? = 0.98152).
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Fig. 11. Evolution of parameter a, in function of the maximum
settling velocity of sludge for all experiment and power
model obtained (r? = 0.991).
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height and the simulated at X=1.967kg/m® (2 = 0.988).
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Fig. 17. Relationship between the measured sludge interface
height and the simulated at X=4.108kg/m® (> = 0.988).
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