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1 INTRODUCTION 
 

1.1 Motivation and problem statement. 

Biodiesel is an alternative fuel for diesel engines that is produced by chemically reacting 

a vegetable oil or animal fat with an alcohol such as methanol (Gerpen, 2005) has recently 

been considered as the best candidate for a diesel fuel substitution because it can be used 

in any compression ignition engine without the need for modification. The advantages of 

biodiesel as diesel fuel are liquid nature portability, ready availability, renewability, 

higher combustion efficiency, lower sulfur and aromatic content and higher 

biodegradability (Ma and Hanna, 1999; Demirbas, 2009). 

Vegetable oils for biodiesel production very considerably with location according to 

climate and feedstock availability. Generally, the most abundant vegetable oil in a 

particular region is the most common feedstock. Thus, rapeseed and sunflower oils are 

predominantly used in Europe; palm oil predominates in tropical countries, soybeans and 

animal fats in the USA (Knothe, 2005). However, biodiesel production from conventional 

sources (soybeans, rapeseed, palm and many more,) increasingly has place strain on food 

production, price and availability. Therefore, the search for additional regional biodiesel 

feedstock is an important objective. Some recent example, studies of biodiesel from less 

common or less unconventional oils include tobacco (Usta, 2005), pongamia (Karmee 

and Chadha, 2005), jatropha (Foidl et al., 1996) and rubber seed oil (Ramadhas et al., 

2005). 

The moringaceae is a single-genius family of oilseed trees with 14 unknown species. Of 

these, Moringa oleifera, which range in height from 5 to 10m, is the most widely known 

and utilized (Sengupta and Gupta, 1970). Moringa oleifera seeds contain between 33 and 

41% w/w of vegetable oil (Sengupta and Gupta, 1970). Several authors investigate the 

composition of Moringa oleifera, including its fatty acid profile (Anwar and Bhanger, 

2003; Anwar et al., 2005; Sengupta and Gupta, 1970) and showed that Moringa oleifera 

oil is high in oleic acid (>70%).  

Heterogeneous base catalysts have advantages of being reusable, noncorrosive, show        

greater tolerance to water and free fatty acids (FFAs) in feedstock, improve biodiesel 

yield and purity, have a simpler purification process for glycerol and are easy to separate 
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from the biodiesel product (Hsiao et al., 2011). Calcium oxide (CaO) is one of the most 

common used base catalysts for the transesterification of vegetable oil. Producing 

biodiesel using CaO as a solid base catalyst has many advantages, such as higher activity, 

mild reaction condition, reusable and low cost (Kawashima et al.,2009; Liu et al., 2008; 

Hsiao et al.,2011). Liu et al. (2008) shows that CaO powder can give about 95% 

conversion of soybean oil to biodiesel in present of excess methanol (12:1) at temperature 

of 60 degree Celsius and reaction time of 3 hours. (Hsiao et al., 2011) achieved 96.6% of 

conversion of soybean oil to biodiesel using a microwave assisted transesterification with 

3% wt of nonopowder CaO catalyst, Methanol to oil ratio of 7:1, reaction temperature of 

65°C and residence time of 1 hour. Other than CaO, Magnesium oxide (MgO) also widely 

used among the other alkaline earth metal. Therefore one of the objective of this research 

is to study the performance of MgO as a catalyst to replace CaO in transesterification 

process. 

There is an increasing concern that global oil production is close to peak and that peak 

will be followed by a rapid decline in production of the conventional diesel. Over the last 

few years the oil price has risen to new record levels, between 2000 and 2003 the oil price 

remained roughly constant around US$25/barrel and global demand grew by around 1% 

annually apart from in 2003 when demand increased by 1.8 (Kjarstad and Johnsson, 

2008). In 2003, Malaysia contains proven oil reserves of 3.0 billion barrels, while the 

production has been relatively stable at around 700,000 barrels per day and if the 

production rate is maintained at 0.25 billion barrels per year, the ratio between reserve 

and production is 12, indicating that within 12 years, Malaysia’s oil will be exhausted. 

While in 2006, Malaysia’s oil output decline where production for 2006 average stood at 

798,000 bbl/day, down 7% from 2005 (Kjarstad and Johnsson, 2008).  

Therefore, the key factor for preserving the reserves oil globally is to develop alternative 

fuels as well as renewable sources of energy such as biodiesel. It is often being claimed 

by the “Peak Oil” community that most countries have passed their peak production and 

consequently that there are fewer and fewer country left to ascertain an increasing global 

oil production in future. Thus, Moringa oleifera seeds oil will be target in this study as 

alternative and renewable sources of energy to replace the conventional diesel as well as 

to overcome the challenges of fossil fuel resources depletion. Moringa oleifera seeds is 

shown in Figure 1. 
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Figure 1: Moringa oleifera seeds.  

1.2 Objectives 

The objectives of this research are: 

1. To produce biodiesel from Moringa oleifera seeds oil by using MgO as catalyst. 

2. To examine the parameters that affect biodiesel yield,( different concentration of 

catalyst) and ( different methanol to oil ratio) 

 

1.3 Scope of this research 

In order to achieve the objectives, all parameters must be studied.The main parameters 

are: 

 

1. The reaction temperature. 

2. Agitation speed. 

3. Catalyst concentration. 

4. Reaction time. 

 

 

 


