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Abstract 

Concrete is the widely used construction material. Requirements like strength, durability, impermeability, fire-resistance and 
abrasion resistance are matched by concrete. Aggregates are considered as a prime constituent of concrete since they occupy 
more than 70% of the concrete matrix. As a consequence of the increase in construction requirement, the usage of these natural 
resources has increased which will lead to the shortage of these materials. In order to reduce the use of natural aggregates in 
concrete, artificially manufactured and artificial aggregates generated from industrial wastes such as copper slag provide an 
excellent alternative for the construction industry. 
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1.   Introduction 

Copper slag is one of the waste materials which could have a promising future in the construction industry as 
partial or full replacement of either cement or aggregates. It is obtained as a by-product of the matte smelting and 
refining of copper as given in Fig. 1. Due to the higher composition of Iron oxide (Fe2O3) the density of copper slag 
is relatively higher than other materials. Recent research papers assessed  the use of copper slag in the production of 
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value added products such as abrasive tools, abrasive materials, cutting tools, tiles, glass, and roofing granules, the 
remaining waste is disposed of without any further reuse or reclamation. They also reported the possible use of 
copper slag as a partial replacement of cement and aggregates in concrete and asphalt mixtures.  

In view of reducing the accumulation of copper slag and also to provide an alternate material for sand, a proposal 
has been made to study the potential of copper slag as replacement for fine aggregate in cement concrete. Copper 
slag possesses good mechanical and chemical characteristics that qualify the material to be used in concrete as a 
partial replacement for Portland cement or as a substitute for aggregates. 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

Fig.1 Extraction of Copper slag 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Copper slag 

During blasting, copper slag breaks into smaller fragments as shown in Fig.2, on impact with metal surfaces. 
After several rounds of reuse, the copper slag gets contaminated with rusts and paints and becomes a waste material, 
but without any change in its chemical composition.  

The treated spent copper slag can be recovered and put to good use as replacement of sand in concrete. For 
structural aspect, the use of copper slag as a partial alternative of sand in concrete allows for up to 10% by mass. 
Technology and process will involve the treatment and re-constitution of the spent copper slag to satisfy all the 
requirements for its use in making concrete. 
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