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Evaluation of the Physical Properties for Lightweight Bricks
Made from Sewage Sludge and Wasted Glass
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Abstract : Ocean dumping of sewage sludge is banned. Therefore, it is needed to develop alternative treatment method. Sewage
sludge and waste glass are used to prepare lightweight brick. Large amount of energy is consumed to prepare building material,
because of its high preparation temperature, or above 1,200°C. We study to prepare lightweight brick, using sewage sludge and waste
glass as raw materials in this research. Lightweight brick was made at low temperature of below 800C to reduce CO, emission
by geopolymer technique. Calcination temperature, mixing ratio of sewage sludge/waste glass and water glass/water were discussed
to evaluate their effect on the brick prepared. In this study, the optimal conditions for preparing bricks was 750C of firing tem-
perature, 1.5 of mixing ratio for water glass/water and 10 : 90 wt% of sewage sludge/waste glass. At this condition, compressive
strength and specific gravity of brick prepared were 5.1 MPa and 0.46, respectively. These values satisfy the criteria on a light-
weight brick.
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Table 1. Chemical composition of raw materials (unit : wt %)

Waste glass Sewage sludge Water glass

SiO2 69.7 298 35

AlbOg 489 16.3

CaO 102 1.0

FeoOs 128 9.56

P20s 0.02 148

MgO 233 168

NaO 7.64 0.75 14

SOs 0.25 10.1

Others 3.69 6.01 51

Table 2. Experimental condition of water glass and water ratio

Raw materials Liquid Calcination
Sewage sludge Waste glass Water glass/water temperature (C)
05
10
10% 90% 700
15
20

Table 3. Experimental condition of mixing ratio and calcination

temperature
Sewage sludge Waste glass Calcination

(Wt%) (wt%) temperature (C)
10 90 700

20 80

750
30 70
40 60 800
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Fig. 1. Compressive strength and apparent specific gravity for
brick prepared.,
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(30:70)
Sewage sludge :
Fig. 3. The surface state on the mixing ratio of calcination tem-
perature (750C).
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Table 3. Leached concentration of heavy metal from specimen

by KSLT method (unit : mg/L)
Pb Cd Cu
Regulation limit 3 03 3
Sewage sludge 0.36 0.08 -
Brick 0.002 0.001 -

* Brick ; Average of all bricks
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