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Abstract

This study aims to evaluate the feasibility of using porcelain tile waste as
a component to replace fine aggregate in concrete mixes. This aims to achieve
environmental, economic, and technical objectives in the construction sector.
The study seeks to reduce waste generated from porcelain manufacturing and
crushing, improve concrete properties, lower construction material costs, reduce
carbon dioxide emissions from mining operations, and support the move towards
sustainable construction in Iraq. Five mortar mixes were prepared by replacing
natural fine aggregate with fine porcelain waste aggregate at different percentages:
0%, 7%, 14%, 21%, and 28%. The suitability of replacing natural fine aggregate with
fine porcelain aggregate was verified by conducting a series of mechanical and
physical tests on the mortar, such as determining workability, compressive strength,
and flexural strength, in addition to calculating the amount of carbon dioxide emitted
from each mix. The results showed that replacing natural fine aggregate with fine
porcelain aggregate led to improved mechanical properties. Both compressive
and flexural strength increased with increasing replacement percentages, while
the carbon dioxide content decreased. The carbon dioxide emitted is significantly
lower than in the reference mix. The study highlights the dual benefits of reducing
construction costs and promoting sustainable waste management, making
porcelain waste a promising material in the pursuit of green building practices—
that is, sustainable construction through reducing environmental degradation and
promoting the circular use of waste.

Keywords: Sustainability, Fine porcelain waste aggregate, Workability,

Compressive strength, Flexural strength, Environmental assessment
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