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Abstract

This research aimed to study the production of lightweight expanded clay aggregate (LECA) from water treatment
sludge and cassava sludge using thermal process. Significant factors were the ratio of water treatment sludge and
cassava sludge (100:0, 90:10, and 80:20 by weight), burning temperature (800, 900, and 1,000 °C), and burning time
(30, 60, and 120 min). Various physical and chemical properties of LECA were investigated to determine the optimal
conditions. The results indicated that the most suitable conditions were a ratio of 80:20, burning temperature 800°C,
and burning time 60min. Under these conditions, the properties of lightweight expanded clay aggregate were bulk
density 0.75 g/cm®, apparent porosity 64.44%, water absorption 64.82%, pH 6.77, and conductivity 176.63 uS/cm. It
is concluded that lightweight expanded clay aggregate can applied as a moisture absorber in agricultural activities.
Furthermore, this treatment of water treatment sludge and cassava sludge provides a user-friendly approach to waste

utilization and a waste management.
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Figure 1 Water Treatment Sludge

Table1  Chemical Composition of Water Treatment
Sludge’
Substance Composition (%)
SiO, 56.76
ALO 20.33
2 3
Ca0 6.03
Fe O 0.70
2 3
Na O 4.63
KO 1.51
2
MgO -
SO, 0.47
LOI 6.95
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Figure 2 Structure of Water Treatment Sludge’
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Figure 4 Bulk Density of
Lightweight Expended Clay Aggregate
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Figure 5 Apparent Porosity of
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Expended Clay Aggregate
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Table 2  Characteristics and Properties of Lightweight Expended Clay Aggregate®
Lightweight Expended Clay Aggregate (LECA)
Water Treatment Commercial
Characteristics Sludge: Cassava Lightweight Expanded Clay
Clay: Rice Husk (1:1) .

Sludge (80: 20) Expended Clay for Plant Growing

Aggregate
Morphology ] -

Burning Temperature (°C) 1,000 - 1,100

Bulk Density (g/cm®) 0.72 0.6418 0.6514 0.3-0.7

Water Absorption (%) 64.82 100.21 80.34 14.7-16.5

Porosity (%) 64.44 71.68 58.90 50-80

pH 6.77 8.79 pH 10.12 pH 6.2-6.8

Electrical Conductivity (EC) (uS/cm) 176.63 547 1,137 700-1500
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