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Abstract  
This current study examined the use of traditional extraction methods as well as the most recent 

findings in the extraction of silica from agricultural wastes, specifically sugarcane bagasse, 

employing inorganic acids to make nano-silicon. The primary methods addressed here are the 

leaching processes that use strong acids like hydrochloric acid and sodium hydroxide as a base 

for the ash treatment. Sugarcane bagasse has been discovered as the most cost-effective source of 

silica from a prospective raw material for the synthesis of nano-silicon.  

Sugarcane bagasse has emerged as a particularly good and sustainable source of both customized 

silica particles. The capacity to modify tailored silica particles at the nanoscale from sugarcane 

bagasse-based silica is thoroughly explained. Silica is a key raw element with numerous 

industrial applications, and extensive research is being conducted to efficiently extract it from 

industrial agro-waste, such as sugarcane bagasse. The production of highly pure silicon 

nanoparticles from sugarcane bagasse ash was an important synthetic route in lowering 

manufacturing costs, and it provided values for the mass of the leached sugarcane bagasse ash 

and the volumes of NaOH used to obtain the optimal values of silica extraction from sugarcane 

bagasse ash. 

The purpose of this research is to extract silica from sugarcane bagasse ash hence reduce the 

challenges of environmental pollution and health complications and diseases due to improper 

disposal of sugarcane bagasse ash into landfills. 
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CHAPTER ONE 

1.0 Introduction 

This chapter describes the background, problem statement, objectives of the study, significance 

of the study and scope of the study. 

1.1 Background 

Sustainable and environmentally friendly chemistry face a difficulty when it comes to adding 

value to large-scale produced agro-industrial solid wastes. 

The 21st century has focused on finding inventive and unique solutions to minimize 

environmental impacts by reducing waste and environmental contamination. 

The biggest agricultural by-products in the world are sugarcane bagasse, corn cobs, wheat straw, 

and rice husk and straw. Sugarcane bagasse, which are significant renewable sources and have a 

high silicon concentration, is highlighted among these by-products as the main source of silica 

for this research due to the high amount of silica in its composition. 

Large-scale production of both solid and liquid wastes by industrial activity creates serious 

economic and environmental issues, making the management of industrial wastes in an economic 

and ecological way a topic of great interest on a global scale. As a result, using waste materials 

can reduce the expense of land filling. One of the biggest crops in the world is sugarcane. With a 

global harvest of 1.75 billion tons, it is farmed on over 25 million hectares in more than 90 

nations. (Natarajan et al., 2019) The primary force behind sugarcane farming is the global need 

for sugar, which accounts for 80% of all sugar production. Brazil and India are the two countries 

that produce the most sugar. Most of Africa is home to sugarcane farms.  

 With an output of about 650000 metric tonnes, the kingdom of Eswatini is Africa's greatest 

producer of sugarcane, followed by Egypt, which produces 595000 metric tonnes. By 2019, 

Kenya had the second-largest production capacity in East Africa, behind Uganda, which had a 

capacity of roughly 514000 metric tonnes. The amount of sugarcane produced in Uganda in 2020 

was 5.78 million tonnes. Uganda's sugarcane production climbed at an average yearly rate of 

3.76 percent from 1.72 million tonnes in 1971 to 5.78 million tonnes in 2020.  

In addition to providing a necessary staple like sugar, the Ugandan sugar business employs about 

20,000 people directly and another 50,000 indirectly. Additionally, it aids in the construction of 
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