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ARTICLE HISTORY ABSTRACT

Received 25 June 2025 The construction industry is facing growing environmental challenges due to its heavy reliance on
Revised 18 July 2025 Portland cement, which accounts for approximately 8% of global CO, emissions and consumes
Accepted 19 July 2025 substantial amounts of energy and natural resources. In light of these concerns, geopolymer
Online 20 July 2025 technology has emerged as a promising and sustainable alternative. Geopolymers are inorganic

binders formed by the alkaline activation of aluminosilicate-rich materials such as metakaolin,
offering significantly lower carbon emissions and favorable physical and mechanical properties.

KEYWORDS This study investigates the effect of varying calcium hydroxide (Ca(OH),) content on the physical
Geopolymer; and mechanical properties of geopolymer mortar produced from locally available metakaolin in
Calcium hydroxide; southern Libya. Experimental mixes were prepared with different Ca(OH),-to-pozzolan ratios and
Metakaolin; tested for compressive strength, water absorption, apparent density, and porosity. The results
Pozzolan; showed a non-linear relationship between Ca(OH), content and compressive strength. The optimal
Sustainability. mixture contained 30% Ca(OH),, achieving compressive strengths of 16.76 MPa after 7 days and

20.65 MPa after 28 days. Higher Ca(OH), contents led to decreased performance due to increased
porosity and the presence of unreacted Ca(OH),. A strong inverse correlation was observed
between compressive strength and both water absorption and porosity, highlighting the critical role
of microstructural integrity.This study concludes that precise control of calcium hydroxide content
enhances the pozzolanic reaction and improves both the mechanical strength and durability of
geopolymer mortars. The findings provide valuable scientific data for the development of eco-
friendly, cost-effective construction materials and support the global movement toward sustainable
development, particularly in regions with abundant local raw materials such as southern Libya.
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