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1 INTRODUCTION 

1.1 Motivation and statement of problem 

 

Activated carbons are carbonaceous materials that can be distinguished from elemental 

carbon by the oxidation of the carbon atoms found on the outer and inner surfaces of 

carbon materials (Mattson and Mark, 1971). The characteristics of activated carbons are 

large surface areas, well-developed porosity and tuneable surface-containing functional 

groups (Baker et al., 1992, Zongxuan et al., 2003). Other than that, they have good kinetic 

properties and high adsorption capacities. For these reasons, activated carbons are widely 

used as adsorbents for the removal of organic chemicals and metal ions of environmental or 

economic concern from air, gases, potable water and wastewater (El-Hendawy, 2003). 

 

Nowadays, activated carbons from many sources have been used to remove dissolved 

metallic salts from aqueous solutions have been reported (Goyal et al., 1999; De and De, 

1994; Periasamy, 1991). Adsorption on activated carbons also can reduce COD (Das and 

Patnaik, 2001; Rao and Bhole, 2002). Commercially produced activated carbons are very 

expensive (Kadirvel et al., 2003). Thus, many substances have been screened as alternatives 

to the conventional raw materials for the production of activated carbons (Howlader et al., 

1999). The commercially used activated carbon is coal which is a limited, non – renewable 

resource, and will be depleted one day. There is an alternative way to overcome this 

problem by using renewable sources such as coconut shells, rice husk and Moringa oleifera 

seeds and pod husks (Martinez, M.L. et al, 2003). 

 

Moringa oleifera is among the 14 species of trees belong to the genus Moringaceae. It is 

the best native to North India (Ghebremichael K.A, 2004). Moringa oleifera is known as 

multipurpose tree as its part are useful for many applications (Fuglie, 1999). This tree 

grows fast and develops to a full tree within one year of its plantation. The dried pods and 

husks can produce activated carbon by single – step steam pyrolysis (Pollard et al. , 1995 

and Warhurst et al. ,1997). 

 

1.2 Objectives : 

The objectives are as follows : 

 To investigate the possibility of producing activated carbon from Moringa oleifera 

seeds and pods husks. 

 To measure produced activated carbon properties. 

 To compare produced activated carbon properties with standard or available 

activated carbon in the markets. 
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1.3 Scope of study : 

To investigate the possibility of producing activated carbon from Moringa oleifera seeds 

and pods husk. Then, the properties of the activated carbon will be investigated. The 

properties of activated carbon produced will be compared to activated carbon in the market 

to show the quality of activated carbon and find out if it possible to commercialize it. 

1.4 Main Contribution of this work 

The following is the contribution: 

 To find alternative for activated carbon from waste material. 

1.5 Organisation of this thesis 

The structure of the reminder of the thesis is outlined as follow: 

 

Chapter 2 provides an overview of the Moringa oleifera and activated carbon. A 

general description on the properties of Moringa oleifera and the properties of 

activated carbon. This chapter also provides a brief review and statistic of previous 

research done comparing to the activated carbon. A summary on activated carbon 

produced from Moringa oleifera compared to the activated carbon in the market. 

 

Chapter 3 gives a review of the procedure involved in the pyrolysis process. The 

characteristics of the activated carbon will be compared by doing some tests which 

are phenol adsorption isotherm and iodine adsorption. 

 

Chapter 4 gives a clearer understanding of the activated carbon properties where 

results are tabulated and graphs are drawn. Parameters differ such as temperature 

and heat constant.. Nevertheless, rheological tests results will show the possibility 

of Moringa oleifera producing activated carbon. 

 

Chapter 5 draws together a summary of the thesis and outlines of the future work 

which might be derived from the model developed in this work. 
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2 LITERATURE REVIEW 

2.1 Overview 

My literature study is on possibility of producing activated carbon from Moringa oleifera. 

2.2 Introduction 

Activated Carbon 

Activated carbons are carbonaceous materials with highly developed internal surface area 

and porosity which is sometimes called solid sponges. Large surface area results in high 

capacity for absorbing chemicals. One of the largest uses of activated carbon is in water 

treatment industry which will remove the compounds that affect the taste and odour of 

water (Zanzi et al, 2001). Due to necessity of environmentally friendly processes and 

material recovery purposes, activated carbon also used in industrial waste water and gas 

treatment. The food industry used activated carbon to remove the compounds that affect the 

colour, taste and odour of the food (Zanzi et al, 2001). In mineral industry, activated carbon 

is used to recover gold from leached liquors (Zanzi et al, 2001). Activated carbon also used 

in medical and pharmaceutical industry. Another area that used activated carbon is catalysis 

where the structure and features of the activated carbon are favourable. In gas applications, 

activated carbon is used in air filters in industrial applications as well as in general air 

conditioning applications. Traditionally, in order to prepare the activated carbon, two steps 

are used which are carbonisation of the raw material in absence of oxygen and activation 

with water vapour or carbon dioxide. A three – step process for producing activated carbon 

are carbonisation, oxidation and heating from low to high temperature. Nowadays, the 

sample will be carbonised by pyrolysis in a flow of steam. The processes that will involve 

in steam pyrolysis are thermal decomposition, multi – component steam distillation, fast 

escape and stabilization of the volatiles, mild oxidation, activation of the solid residues and 

formation of the activated carbon. The multi – component distillation which accompanies 

the pyrolysis in a stream of water vapour will give a mild process and efficient escape of 

the volatiles from the solid material. The quick removal of the volatiles and stabilization of 

the radicals in the presence of the steam results in increased yields of volatiles and 

formation of solid products with a highly developed active surface free from organic 

compounds (Zanzi et al, 2001). 

The physical properties such as bulk density, yield, burn off and hardness and the chemical 

properties such as pH, conductivity and ash are analysed using standard methods. Other 

than that, this sample will be analysed to evaluate the effectiveness for colour removal 

efficiency. Activated carbon produced from bituminous or lignite coal is commercially 

activated carbon in the markets. Due to some factors such as long – term availability of 

coal, environmental impacts and potentially increasing cost have encouraged researchers to 


