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Manufacturing of artificial lightweight aggregate from water
treatment sludge and application to Non-point treatment filteration
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Abstract The purpose of this study is to manufacture lightweight aggregates for recycling water treatment sludge, to
identify the physical properties of the aggregates, and present a method of utilizing the manufactured lightweight aggregates.
The chemical composition and thermal properties were examined via a raw materials analysis. The aggregate examined here
was fired by the rapid sintering method and the single-particle density and water absorption rate were measured. Water
treatment sludge has high ignition loss and high fire resistance. When 30wt% of purified sludge was added, the
single-particle density of the aggregates was in the range of 0.8~1.2g/c at a temperature of 1,150~1,200C. At temperatures
of 1200°C or higher, ultra-light aggregates having a single-particle density of 0.8 or less could be produced. When applied to
concrete by replacing the general aggregate in the concrete, a specimen having strength values of 200 to 450 kgf/cm’ on 28
days was obtained, and when applied as a filter material, the performance was equal to or higher than that of ordinary sand.
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[Fig. 1] Schematic diagram of filtration device
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[Fig. 3] XRD measurement result of water treatment
sludge

(Table 1) Chemical composition of raw materials

SiO2 AZB FAB CaO MgO K20 TiO2 Na20 P206  LOI

WIS 4491 4231 682 097 141 2 057 057 092 299

AC 673 129 29 28 24 16 18 06 0 77

(Table 2) Drying and ignition loss test results of
water treatment sludge

. Calcined
Raw sludge Dried sludge sludge
Weight(g) 5 1.22 0.81
Loss _ ;
rate(wt%) 0 o6 w8
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[Fig. 4] TG-DTA measurement result of water
treatment sludge
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