
                             ABSTRACT 

Nowadays the "green environment" is a difficult concern to be 

achieved easily .This could be accomplished through an efficient recycling 

system through reuse of waste materials .Ceramic products are widely used 

in most construction , every year thousands of tons of ceramic materials are 

disposed of in landfills which cause the occupation and ruin the lands. 

Using ceramic waste powder" as a partially replacecement of cement in 

mortar will have a favorable and environmental good impact; it also help to 

reduce the depletion of natural resources. 

 The present work deals with the main properties and 

characteristics of the Ceramic Waste Powder (CWP), and engineering 

properties of mortar with and without ceramic powder. The work 

comprised of mainly two experimental phases. The first phase focused on 

examining the properties of ceramic waste powder. The chemical 

composition of CWP material was accomplished using X-ray fluorescence 

technique (XRF). The shape of the CWP molecules and surface texture was 

examined using scanning electron microscopy (SEM). In the second phase, 

the ceramic waste powder was used as additional cement material with 

altered dosages replacing the cement material in mixtures. 

Ceramic waste powder was used by rate (0, 5, 10, 15, 

20,25,30,35 and 40) % of cement weight. The effect of CWP on the 

properties of fresh mortar was measured by using flow test and fresh 

density. "Compression strength", "tensile strength" and "flexural strength 

and dry furnace density were tested. On the other hand, durability 

properties were tested by using sorptivity and absorption tests. The effects 

of three types of curing (normal water curing, hot water curing at 70 ° C 

and steam curing at 50 ° C) on the properties of mortar mixtures were also 

studied. ……………….                                 



The results of pozzolanic activity were evaluated at 28-day 

compressive strength. Results of Strength Activity Index (SAI) shows 

increase by more than 75% which reveals the positive activity of puzolan. 

The results showed that CWP increases the flowability and 

improves workability of mortar. Replacement the cement with CWP for 

samples cured using normal water curing showed that small reduction in 

compression strength", tensile strength" and "flexural strength"; this 

replacement/also/increases/the/sorptivity(rate/of/absorption).       

The/results showed the possibility of replacing 20% of the cement content 

with/ceramic powder without affecting significantly on mechanical 

properties of mortar. 

Replacement the cement with CWP for samples cured using hot 

water improves the hardened properties of such mortar compared with the 

normal curing. The greatest increase in the compression strength, "tensile 

strength" and "flexural strength" of the CPW mortars is 14%, 5% and 4%, 

respectively due to the use of 15% CWP. 

The steam curing showed an improvement in the "hardened 

properties" of such mortar compared with the normal curing of the same 

samples. The greatest increase in the compression "strength" and tensile 

strength of the CPW mortars is 15.5% and 8.7%, respectively due to the 

use of 10% CWP, flexural strength" of the CPW mortars is 2.5%, due to 

the use of 15% CWP.  

Water absorption rate (sorptivity) was as low as possible when 

cured in hot water curing compared with other methods of curing. The 

greatest decrease of sorptivity is shown when normal Portland cement was 

replaced by a ceramic powder of 15%, where it decreased by 42%.    




