Organic wastes for Construction industries — Review on Limitations and Applications
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Abstract: Globally, Environmental degradation poses a great threat to society. The accumulation of organic wastes have a
connectivity on Collapsement of water bodies, drastic changes in soil conditions, damages to ground water and air quality
changes, unpleasant odours and negative impacts on bio-diversity. The waste disposal cost is another major problem for the
government bodies. Hence, recycling of organic wastes becomes a better solution to reduce their effects. Most of the
construction industries face the challenges to identify the raw materials which are eco-friendly. Although many research
investigations have found using the decomposable components such as corncobs, elephant grass, rice husk, wheat straw as the
substitute for concrete production in the industry, contractor’s needs to find a substitute with less supply chain and a low cost
material.
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Introduction

In Accra, Ghana, a enormous portion of the generated waste is organic in nature, with research indicating that round more than
70% of the city's overall waste is composed of organic materials like fruit wastes, which often grow to be in landfills because of
a loss of right waste segregation and composting centers; this high natural content offers a capacity for composting projects to
manage waste greater sustainably [1].

The undertaking of municipal solid waste control is still a frightening issue and is of worldwide concern. Growing populace and
urbanization, and the associated high charge of waste generation, have engendered critical worries concerning the success of
the Sustainable development goals [1].

The discharge of greenhouse fuel emission from dissipate landfills and its effect on weather alternate, the weight of gastro-
intestinal ilinesses, the haphazard dumping of waste especially in Accra and the profound economic cost of waste control have
been overwhelming [1].

Current international developments in town waste control have visible a focus on coping with waste in a socially and
environmentally appropriate way, to sell public fitness and enhance aid use performance. Numerous frameworks and ideas
were urbanized to assist the sustainable administration of waste [1].

The waste composition of Ghana is predominantly organic (more than 60%), accompanied with the various other components
such as plastics, paper and glass. In general, city generates 2000 tones of blended municipal waste per day, of which 80% is
gathered. The gathered waste is disposed of both by means of open dumping or within the few to be had landfills. As Accra city
has No sufficient land fill area, most of the waste collected from the city is in use to the nearby landfill areas namely, Kpone in
Tema [1].

Landfill sites in Accra (Ghana)

There are three landfill sites in Accra, Ghana, namely; Kpone, Oblogo and Agbogbloshie. Kpone landfill site is a major threat for
community nowadays due to the high concentration of air pollution and leachate problems.

Statement of Problem

Recycling of organic wastes is being considered in glow of the numerous environmental problems and environmental
degradation. One of the biggest banana plantations in the world is in Ghana, West Africa. A large percentage of fruit litter,
including decayed fruit fragments and spoiled end products, would likely be found in an analysis of organic waste at Accra
marketplaces. Further examination may identify versions based entirely on marketplace type and specific produce sold,
emphasize the potential for composting and other sustainable waste control methods. The greater part of this organic waste
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originate from the abundance of sparkling produce offered in the markets, which makes up a noteworthy of the total waste
generated in these areas. [2], [4].

As shown in Figure 1, large quantity of about 65% waste generated in Accra city is organic wastes. Huge Quantity of fruit peels
Waste from the markets every day can be reused through Technology Transfer instead of being disposed for the landfill
operations [3]. Hence, the waste management in Accra is an utmost emergency.

On the other hand, for the most of the structural design, C-25 Concrete is commonly used by the construction industries in
Accra city of Ghana. C-25 concrete is mostly preferred for the rural road works, building structures, flooring works, irrigation
utility structures, commercial buildings, for structural beams and columns in Accra, Ghana. Ideal mixing ratio is prime
importance through the valuable ingredients including admixtures.

The potential application of environmental friendly organic wastes as admixture for concrete would help for climate resistance,
durability and strength.

Composition of solid waste by weight in Accra
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Figure 1. Composition of SW by Weight in Accra City, Ghana
Source: [1]

Admixtures for construction industry

The modifications in the behavior of concrete can be achieved through the application of a suitable admixture. The selection of
appropriate admixture for concrete is essential to improve the strength, for the quicker setting time, for the improved
workability and to enhance durability of concrete.

The pozzolanic material in the form of ash would help to enhance the strength of concrete, in general. Because of the presence
of key components (silica, alumina and calcium oxide) in the ashes produced from organic wastes. The organic wastes can be
converted into ash (pozzolanic material) through the process of thermal conversion (incineration) at a peak temperature.

The selected admixture in the form of ash needs to examine for its chemical composition and its pozzolanic tendency.

The use of peel ash, as an admixture in C25 concrete method partially replacing a part of the cement with the ash, doubtlessly
enhancing concrete residences like power and sturdiness at the same time as also lowering environmental impact, with top of
the line effects generally visible whilst replacing about 15% of the cement with peel ash relying at the precise ash composition
and concrete blend design.

Literature review for selection of material for further testing

Prabhagar Subramaniam et al., 2015, used timber ash to investigate the strength of compression, water absorption and warmth
release. The exams have been finished at a maximum of 21 days of curing. Similarly, maximum trying out is missing to attain the
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fine end. The result confirmed that a most of 15% of the replacement of cement turned into finished by means of slow heat
launch velocity. There’s no approach used for timber burning to provide ash. Further, the homes of timber vary according to the
kind of bushes that the wooden used for testing [7].

The Yang, et al., 2016 stated that the utility of the timber ash itself slows down the tendency of the concrete and the identical
take a look at confirmed that the acceleration of concrete settings can handiest be completed with every other aspect of the
blast furnace [8].

Nicolas Bertoldo, et.al., used natural waste substances including the ashes of rice peel, wood ash, maize granules and wheat
straw for alternative of the aggregate during concrete production [9]. The study has now not evolved any attempt to replace
cement. The software of the have a look at is consequently not cost -powerful for concrete manufacturing.

M. Sai Vamsi Gangadhar, et.al., 2023, shown that fruit peel for the concrete M40 in addition with the utility of the sugarcane
bagasse ash (SBA). According to him, the application of sugarcane bagasse is not fit in every location and there is a practical
inconvenience for the implementation [10].

The application of Bagasse sugar cane is not suitable in all locations and there's a realistic inconvenience for implementation.
Most of the research became geared toward improving concrete houses the use of ash ashes, ash from a boat, and wooden ash
as an admixture. The application of a banana peel ash (BPA) as an admixture for concrete isn't always handled by scientists [10].

Mohd Nasim et.al., 2020, expressed the ability to feature to the durability of concrete. But, the take a look at was performed on
four distinctive admixtures to shut the cracks on the concrete [11].

Conclusion

To overcome the environmental degradation, deleterious effects such as Eutrophication, ground water pollution, DO depletion
in water bodies, insanitary condition, public nuisances and other issues, it becomes an essential need to implement technology
transfer for the application of organic wastes for the recycling techniques.

The selected organic waste items can be taken for its utilization on the application of structural materials. As in Accra, Ghana,
the waste generation is mostly in the form of fly ash, Rice husks, Wheat husks, Plantain peels and Banana peels, it is mandatory
to make use of these items for the production of certain valuable products, like concrete, for the construction industries in
Accra, Ghana.
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