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ABSTRACT: The rapid growth of the construction industry has led to a substantial increase in cement production and
utilization. However, cement is a major contributor to environmental pollution, emitting approximately one ton of
carbon dioxide per kilogram of cement. To address this concern, researchers have explored alternative construction
materials, with geopolymer concrete emerging as a promising option due to its reduced reliance on cement. This paper
investigates the impact of varying the concentration of sodium hydroxide solution on the strength parameters of
geopolymer concrete. The fly ash used in this study was sourced from a local factory. The molarity of the sodium
hydroxide solution was adjusted between 8M and 14M, and the specimens were subjected to a curing temperature of
60°C in a hot air oven for 24 hours. The results reveal that the geopolymer concrete achieved its optimal strength at a
sodium hydroxide concentration of 12M, both at 7 and 28 days of curing. Interestingly, all mechanical properties of the
geopolymer concrete reached their peak at the same molarity. Moreover, the study demonstrates that the geopolymer
concrete exhibits superior mechanical properties compared to conventional cement-based concrete.
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I. INTRODUCTION

The construction industry's growth has led to increased cement production, resulting in significant carbon dioxide
emissions. Geopolymer concrete, which eliminates the need for cement, has emerged as an eco-friendly alternative.
This paper aims to investigate the influence of sodium hydroxide concentration on the strength parameters of
geopolymer concrete utilizing locally sourced fly ash.

II. MATERIALS AND METHODS

Fly ash from a nearby factory was used as a binder material in the geopolymer concrete mix. The concentration of
sodium hydroxide solution was varied between 8M and 14M. Specimens were cured at 60°C in a hot air oven for 24
hours to accelerate the setting process. Mechanical properties such as compressive strength, tensile strength, and
flexural strength were evaluated

III. RESULTS AND DISCUSSION

Geopolymer concrete exhibited its optimal strength at a sodium hydroxide concentration of 12M, both at 7 and 28 days
of curing. All mechanical properties of the geopolymer concrete reached their peak at the same molarity of sodium
hydroxide. The geopolymer concrete outperformed conventional cement-based concrete in terms of mechanical
properties.

IV. CONCLUSION

The study highlights the significance of sodium hydroxide concentration in determining the strength parameters of
geopolymer concrete. A sodium hydroxide concentration of 12M resulted in the best performance for both early and
later curing stages. Moreover, the geopolymer concrete exhibited superior mechanical properties compared to
traditional cement-based concrete. The findings of this research provide valuable insights for sustainable construction
practices, reducing the environmental impact associated with cement production.
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It is important to note that while geopolymer concrete shows promise as an environmentally friendly alternative,
further research and broader implementation are necessary to fully assess its long-term viability and overall
impact on the construction industry and the environment.
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