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Summary :  

 

The sewage sludge produced from the waste water treatment plant was tested for 

chemical and mineralogical composition. It was gradually added to standard wall and floor 

tiles mix in proportions ranging from 0% to 35%. The samples were pressed, dried and 

then fired at temperature from 1050 to 1150 °C. The vitrification parameters, which are linear 

firing shrinkage, loss on ignition, water absorption, apparent porosity, bulk density, closed 

porosity, and mechanical properties, were determined and compared ISO standards. Fired 

samples of the proposed mixtures were investigated by scanning electron microscope 

(SEM). 

Sewage sludge can be used in ceramic tiles of thicknesses < 7.5 mm for wall tiles 

with water absorption > 10 % at temperature 1150 °C and percentage 7 %, while for floor 

tiles with water absorption 6 % ˂ E ≤ 10 %, 7 % waste addition can be used at 1150 °C, 

and for floor tiles with water absorption > 10 %, 14 % waste addition can be used at 

temperature 1150 °C, which are recommended for both its economic and environmental 

benefits. 
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ABSTRACT 

 

Sewage sludge is produced from WWTPs after the primary and the secondary 

treatment of municipal waste water, the daily production of dry sewage sludge in Egypt is 

estimated to be 5.8×103
 tons. Sewage sludge represents an extremely high ecological hazard 

to the environment. 

The main aim of this thesis is to show the possibility of management of this hazardous 

waste in wall and floor ceramic tiles industry. 

The experimental program includes assessment of raw materials by performing the 

required analysis, which are XRF, XRD, DTA and TGA. The fine waste was used to partially 

replacement for wall and floor ceramic tiles basic mixtures from Egyptian raw materials. The 

replacement ratios varied from zero % to 35 % by weight. Screen analysis, powder density, 

and plasticity of different mixes were determined. 

Rectangular tile specimens of dimensions 110.4 × 55.4 × 8 mm3 were molded by dry 

pressing under uniaxial pressure of 200 MPa, then dried overnight at 135 °C. Wall tiles 

samples were fired at temperatures 1050 °C, 1100 °C and 1150 °C, while the floor tiles 

samples were fired at temperatures 1050 °C, 1100 °C, 1120 °C and 1150 °C. The vitrification 

parameters, which are linear firing shrinkage, loss on ignition, water absorption, apparent 

porosity, bulk density, closed porosity, and mechanical properties, were determined and 

compared to the ISO standards. Fired samples of the proposed mixtures were investigated by 

scanning electron microscope (SEM). 

Sewage sludge can be used in the ceramic tile industry according to the ISO standard 

limits: for wall tiles 7% waste addition can be used at temperature 1150 °C, while for floor 

tiles 7 % and 14% waste addition can be used at 1150 °C, which are recommended for both 

their economic and environmental benefits. 
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