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ABSTRACT:

The concrete industry’s current trajectory poses significant challenges to environmental sustainability, prompting the need for innovative approaches that minimise
the impact on natural resources. This literature review critically examines various studies exploring the utilisation of coal bottom ash and recycled concrete
aggregates as alternative materials in concrete production. The overarching goal is to enhance our understanding of how these substitutes can contribute to eco-
friendly construction practices.
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1. Introduction

Now-a-days, the concrete industry’s reliance on natural resources raises environmental concerns, necessitating a shift towards more sustainable practices.
The use of less cement and natural aggregates in concrete production has a direct correlation with lower environmental impact. Additionally, the escalating
costs of landfills and the depletion of natural resources for aggregate production underscore the significance of exploring alternative materials, such as
construction waste.

2. Management of Coal Combustion Products

The management of coal combustion products presents a dual challenge for utilities and regulators. While some countries classify these products as
hazardous, their chemical and physical properties make them suitable for engineering and construction works. This review highlights the delicate balance
between environmental regulations and the potential benefits these products offer in reducing the reliance on natural resources.

3. Bottom Ash

Coal combustion bottom ash, characterised by its agglomerated particles, proves promising as a substitute for traditional aggregate in concrete. Grey to
black in colour, angular, and possessing a porous surface structure, bottom ash exhibits properties suitable for lightweight concrete applications. Its role
in internal curing and the enhancement of pozzolanic activity position it as a versatile material in concrete formulations.

4. Formation of Bottom Ash

The formation of bottom ash involves both traditional water impounded hopper (WIH) systems and more modern continuous removal methods. The
latter, using a chain conveyor submerged in a water bath, not only efficiently removes hot ash from the combustion chamber but also aids in quenching,
contributing to the continuous and sustainable use of this by-product.

5. Using Bottom Ash in Concrete

Bottom ash’s particle size distribution akin to fine aggregates makes it an intriguing substitute for sand in concrete. The material’s micro-pores enable
water storage for internal curing, and finely ground bottom ash exhibits pozzolanic properties, making it suitable for partial replacement of cement.
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6. Use of Bottom Ash as a Replacement for Cement

Leveraging bottom ash as a cement replacement in concrete bears benefits such as cost reduction, lowered CO2 emissions, and maintained strength
properties. Furthermore, it addresses the critical issue of safe disposal of bottom ash, turning an industrial by-product into a valuable resource for
sustainable construction.

7. Recycled Concrete Aggregate

As natural resources face increasing depletion, recycled concrete aggregates from construction and demolition waste emerge as a viable solution. Stringent
standards ensure these aggregates meet engineering requirements, contributing to a circular economy approach.

8. Conclusion

In conclusion, this literature review synthesises the knowledge surrounding the utilisation of coal bottom ash and recycled concrete aggregates in
sustainable concrete development. As the industry grapples with environmental challenges, these alternative materials offer promising avenues to reduce
reliance on natural resources, cut costs, and create concrete formulations with a lower environmental footprint. Further research and practical
implementations will be crucial to realising the full potential of these substitutes in mainstream construction practices.
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