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The Sludge Conditioning and Dewatering Properties of Waste Sludge with Metal Salt

Chang Han Lee

Department of Environmental Engineering, Catholic University of Pusan

ABSTRACT :

Sludge conditioning is widely used to improve aggregation and dewaterability of waste sludge in sludge treatment

processes. The study aims to examine quantitative correlations between coagulant dosage and sludge cake dewaterability using three kinds
of coagulants, such as an aluminum sulfate, a ferric chloride, and a poly aluminum chloride(PAC). When an aluminum sulfate, a ferric
chloride, and a PAC were injected with 0.79~1.19 mmol/g, 0.61 ~1.25 mmol/g TSS, and 0.21~0.39 mmol/g TSS, respectively, spe-
cific resistances to filtration of the sludge were decreased at 95.0% or more. This study shows that the correlation between coagulant
dosage per g sludge(D) and normalized specific resistance to filtration(R) could be expressed by the exponential functions.
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Table 1. Coagulant characteristics used in this study

Items . Standard solution,
Chemical structure
Coagulants g/L(mmol/L)
Alum Aly(S04)314-18H,0 | 1.43 -99.95(53.59 - 3746.25)
PAC [AL(OH)nClen]w | 0.51 -40.59(19.12 - 1521.36)
FeCls FeCl36H,0 0.42 - 166.67(7.52 - 2984.24)
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Fig. 1. Summary of the experimental procedure.
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Table 2. Experimental model constants between coagulant do-
sages and nomalized specific resistance to filtration

Coagulants a(-) b(-) R
Alum 0.9997 42162 0.9760
FeCl3 0.9961 5.6474 0.9271
PAC 1.0030 10.9974 0.9357
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A : filtration area, {m’]

V : filtrate volume, [mz]

t . filtration time, [sec]

Pr : total pressure difference, [Pa]
u : viscosity of liquid, [Pa - s]
Rr : total resistance, [m/kg)
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Ry : resistance of medium, [m/kg)
C : sludge concentration, [keg/m’]
r : specific resistance to filtration, [m/kg]
R : Normalized specific resistance to filtration, [-]
D : Coagulant dosage per g sludge, [mmol/g]
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