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Bean pod ash is obtained from the combustion or burning of bean pod, the bean pod 
ash with chemical composition as shown in Table 4 has considereable amount of oxides 
capable of improving the properties of aluminium alloys. Although this materials has 
not been extensively explored due to its novelty in the area of aluminum composite 
potential, studies by Singh et al. (2020) shows that it can improve some mechanical 
properties of aluminium composites such as hardness and tensile strength. Just as others 
listed, this material in line with responsible consumption and production, will serve to 
offer a sustainable solution to agricultural waste management and improvement of 
materials for sustainable development. 
 
Table 4. Chemical composition of Bean pod ash 
Element Na2O K2O MgO Pb2O5 Fe2O3 Al2O3 CaO Sio2 LOI 

Wt % 1.21 5.62 2.01 5.82 11.51 13.05 15.71 39.01 6.00 

 
1.1.5 Coconut shell ash 
The coconut shell is an abundant agricultural product found in many tropical countries 

globally. In many of these countries, they are used in generation of power for boilers in 

industries. Although, it has been found to constitute environmental pollution, research 

is still ongoing to find alternative application of the coconut shell ash. Coconut shell 

ash powders are however good materials that can be used as reinforcements for metal 

matrix composites due to oxides that it constitutes from as shown in Table 5. Addition 

of 8% wt coconut shell ash increases the strength and hardness of aluminium 

composites and 6% wt addition increases its compressive strength. Additionally, wear 

resistance of Al6061-SiC composites is improved by addition of CSA 

 

Table 5. Chemical composition of coconut shell ash (Madakson & Apasi, 2012) 

Element  CaO ZnO MgO Al203 Fe203 Si02 K2O Na2O MnO 

Wt % 0.57 0.3 16.2 15.6 12.4 45.05 0.52 0.45 0.22 

 

1.1.6 Egg shell ash 

This is obtained from the egg of chicken littered all around the world as a waste product. 

The chicken egg shell usually constitute environmental pollution globally thus the need 

for it to be used for productive purposes. This material contains calcium 95 percent and 

has a relatively low density compared to many synthetic fibers (Kumar et al., 2020). 

For use as reinforcements in metal matrix composites, it is mostly converted to powder 

and calcinated at 1200 degree centigrade. Islam et al. (2021)  reported an increase in 

tensile strength and hardness of AA6101 at 47.14% and 45.45% friction stir parameters 

for egg shell and SiC combination. 

 

1.1.7 Sugar cane bagasse ash 

Sugarcane bagasse ash (SBA) is found after combustion in industries that have used 

sugarcane bagasse as fuel sources due to high cost of traditional fuels. This ash contains 

quartz SI02 and silicon carbide (Table 6) in large quantity and has a low density of 

1.9g/cm3. SBA also contains water, methane and cellulose fiber which are important 

energy sources (Madakson & Apasi, 2012). Results from EDS has shown that SBA is 
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