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ABSTRACT 

Growing concern regarding energy resources and the environment has increased interest in the study of 

alternative sources of energy. To meet increasing energy requirements, there has been growing interest in 

alternative fuels like biodiesel to provide a suitable diesel oil substitute for internal combustion engines. 

Biodiesels offer a very promising alternative to diesel oil since they are renewable and have similar properties. 

It is a promising substitute as an alternative fuel and has gained significant attention due to the predicted 

shortness of conventional fuels and environmental concern. The utilization of liquid fuels such as biodiesel 

produced from waste cooking oil by trans esterification process represents one of the most promising options 

for the use of conventional fossil fuels. However, as the biodiesel is produced from vegetable oils and animal 

fats, there are concerns that biodiesel feedstock may compete with food supply in the long-term. Hence, the 

recent focus relies on using waste cooking oil as the substantial feed stocks for biodiesel production. 

In this study, cooking oils such as refined sunflower oil, vacuum fried sunflower oil and used soya bean oil has 

been subjected to trans esterification reaction by catalytic method obtaining the biodiesel. In the catalytic trans 

esterification free fatty acids and water always produce negative effects since the presence of free fatty acids 

and water causes soap formation, consumes catalyst, and reduces catalyst effectiveness. Pre-treatment of oils 

were employed to reduce the moisture content of the oils. Acid esterification prior to alkali esterification was 

employed to neutralize the FFA content which reduced the FFA content for alkali esterification increasing the 

yield up to 97%
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CHAPTER I 

INTRODUCTION  

Biodiesel is defined as fuel with mixture of mono-alkyl esters of long chain fatty acids. It is usually derived from 

renewable sources for example vegetable oils or animal fats. Direct use of vegetable oils is not advisable as it will 

affect the engine performance as well as initiate more problems to the engine. All these setbacks are caused by 

the high viscosity of vegetable oils. To overcome the problems, transesterification process is used in order to 

reduce the viscosity of the vegetable oils as well as animal fats into the desired level (Demirbas, 2018). 

Transesterification in addition can be classified into several approaches like alkaline catalyzed transesterification, 

acid catalyzed transesterification, heterogeneous catalyst transesterification process, acid –alkaline catalyzed two 

stage and enzyme catalyzed as has been studied by (Rashid, U., Anywar, F., 2017). Biodiesel or also known as 

FAME fatty acid methyl ester is acknowledged to be biodegradable, zero toxic level and also produce little 

emission when being used in engines. The name of biodiesel was first started by National Soy Diesel Development 

Board or known as National Bio-diesel Board in 1992 corresponding to (Mendef, 2016). Biodiesel is free from 

any petroleum products but can be used in conventional diesel engines or blend it with fossil based diesel. This 

is due to the fact that its properties are almost similar or identical with conventional diesel. Biodiesel has slightly 

different physical properties compared to fossil fuel diesel. The sulphur content, flash point and aromatic content 

all are better than diesel even though the 7 energy produce is lower than conventional diesel. Biodiesel do not has 

any sulphur while having zero aromatic scent and higher cetane number. With this, it is expected to help in 

reducing pollution caused by emission from transportation. Nonetheless, the price of vegetable oils restricts the 

widespread use of biodiesel. Limited availability as well as restricted land for growing oilseeds has been major 

issues in biodiesel production (Zamberi, 2017). the current price of virgin vegetable oils, the price of biodiesel 

would be 1.5 times higher than current price of retail diesel fuel. By using waste vegetable oils, the cost of 

biodiesel production would drop about 60-70 because the price of vegetables oils covered almost 95% of total 

cost of biodiesel production. (Diwani .G. E ,Attia. N.K, Hawash.S.I, , 2019) emphasized that there is huge amount 

of waste vegetable oil (WVO) generated daily by restaurants, fast food restaurants and food processing industries 

all around the world. A little amount of the WVO is used for goods like soap processing and as an additive in 

fodder making. Nevertheless, vast amount of it is unloaded onto landfills or being dumped illicitly into rivers and 

sea. This definitely has its consequence in the long term towards the sustainable environment as well as its effect 

on human. As an alternative, the sunflower oil could be used to produce biodiesel and use it for better purpose. 

1.1 PROBLEM STATEMENT 

Currently the growing concern regarding energy resources and the environment has increased interest in the 

study of alternative sources of energy. To meet increasing energy requirements, there has been growing interest 

in creating an alternative of biofuels like biodiesel to provide a suitable diesel oil substitute for internal 



12 
 

 

REFERENCES 
 Zhanga, B.  (2018). Preparation of biodiesel from sunflower oil via reactive distillation process. akwarim: Chem Tech. 

Cleung, D & Guo, Y. (2016). Transesterification of sunflower seed oil. Fuel processing Technology. 

 Alamu,D.  (2018). Characterization of sunflower oil biodiesel produced through NaOH- catalysed transesterification 

process. Natirae: Scientific Rsearch and Essays. 

Leung, D. (2017). A review on biodiesel production from sunflower seed oil by non- catalsed trans esterification process. 

The journal of supercritical fluids(136), 23-30. 

Montgomery, D. J.  (2017). Design and Analysis of experiments. (J. Wiley, Ed.) New York: New York. 

Demirbas, P. (2018). Biodiesel from sunflower oil via Base-catalytic and supercritical Methanol Transesterification. New 

york, New york: energy conversion. 

Diwani, G. E , Attia, N.K, Hawash, S.I,  (2019). Development and Evaluation of biodiesel fuel and by-products from 

sunflower seed oil. International J. of environmental science and technology. 

Adeleke, E & Enwere, C. C. (2019). Characterisation of sunflower oil biodiesel produced by NaOH-catalyzed 

transesterificationreaction. Accra: Scientific Resarch and Essays. 

Rodrigues, G. (2019). Biodiesel Production from sunfdlower oil by homogeneous transesterification process (5th ed.). 

Catalah: Chem technology. 

Gnanaprakasam. (2020). Recent Strategy of Biodiesel Production from sunflower seed oil and Process Influencing 

Parameters (4th ed., Vol. 2). New york: Review of Energy. 

Innocent, V. & Prisciandaro, M. (2021). Technical feasibility of biodiesel production from virgin sunflower oil and waste 

cooking oil (2nd ed., Vol. 122). Chicago: Waste Management. 

Mendef, X.  (2016). Biodiesel Production from sunflower sedd oil via Alkali catalyst and its engine test. Alafuta. 

 Alamu, O. (2018). Characterization of sunflower seed oil biodiesel produced through NaOH-catalyzed transesterification 

process. Scientific Research and Essays, 308-311. 

Alamu, O & Akiltilo, D. (2018). Characterization of sunflower oil biodiesel produced through NaOH-catalyzed 

transesterification process. Natirae: Scientific Research and Essays. 

Rashid, U & Anywar, F.  (2017). Production of biodiesel through optimized Alkaline Catalyzed Transesterifiication of 

sunflower seed oil. Chicago: Fuel processing Technology. 

Taluder, M.M.R, Das, P,Fang, Ts. (2020). Enhanced enzymatic transesterificationof sunflower oil to biodiesel. Biochemical 

engineering(55), 119-122. 

Wang, Y & Ouma. P. (2016). Comparison of two different processes to synthesize biodiesel by sunflower seed oil (3rd ed., 

Vols. 1-2). (Kramwer, Ed.) Catal: Mol.J. 

Tanawanna,Y  &  Kaewchada, A.  (2018). Biodiesel production from sunflower seed oil by dual distillation method (3rd 

ed.). J. Ind. 



13 
 

Yaakob, S & S.I. (2018). Utilization of sunflower seed oil for production of biodiesel (2nd ed.). Accra, Accra: Bioresource 

Technology. 

Zamberi, M.  (2017). Experimental study low cost biodiesel production via alkaline based reactions by sunflower seed oil 

(2nd ed.). Natalah, Natalah: Adventure work press. 

 

 
 

 


	Lodim 1.pdf
	Lodim 2.pdf

