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3-Micro-emulsification

Among the physical properties of raw vegetable oil, which makes it to be  not 
directly used as fuel, is its viscosity. The formation of micro-emulsion  is one of 
the potential solutions for solving the problem of vegetable oil  viscosity. Micro-
emulsion is dispersion made of water, oil, and  surfactant(s) that is an isotropic 
and thermodynamically stable system  with dispersed domain diameter varying 
approximately from 1 to 100 nm,  usually 10 to 50 nm. The components of a 
biodiesel micro-emulsion  include diesel fuel, vegetable oil, alcohol, and 
surfactant and cetane  improver in suitable proportions. Alcohols such as 
methanol and ethanol  are used as viscosity lowering additives, higher alcohols 
are used as  surfactants and alkyl nitrates are used as cetane improvers.[7]

Source: Wikipedia
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The most eco-friendly source  
for biodiesel production is  

used cooking oil.
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4- Transesterification

Transesterification is the main convenient method to produce biodiesel  
from oil and fat feedstock types, which chemically resembles petroleum  
diesel. Through this method, oils and fats (triglycerides) are converted to  
their alkyl esters with reduced viscosity to near diesel fuel levels. This  
product is thus a fuel with properties similar to petroleum based diesel  
fuel, which enable it be used in existing petroleum diesel engines without  
modifications. Generally, transesterification is a reversible reaction, which  
simply proceeds essentially by mixing the reactants usually under heat  
and/or pressure. However, if some kind of catalyst is added to the  
reaction, it will be accelerated.[7]

Source: bgprod
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Palm
Source: Verite

The first diagram shows one triglyceride molecule, and three methanol  
molecules. During the reaction process these molecules are cleaved /  
broken apart at the cut-lines on the diagram.and the chemical parts re-

combining into Glycerol and Biodiesel[8]
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Sunflower seed
Source: HendricksFeed&SeedCo. The general chemical reaction depicting transesterification of triglycerides[7]
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Schematic depicting major transesterification process types.[7]



REFERENCES

1https://articles.extension.org/pages/27135/history-of-biodiesel
2https://www.eia.gov/energyexplained/index.php?page=biofuel_biodiesel_home 
3- Ge, J.C.; Yoon, S.K.; Choi, N.J. Using Canola Oil Biodiesel as an Alternative  
Fuel in Diesel Engines: A Review. Appl. Sci. 2017, 7, 881.
4- Romano, S. D. and Sorichetti, P. A. Dielectric Spectroscopy in Biodiesel  
Production and Characterization, Green Energy and Technology, 2011, Springer.  
5- UFOP Report on Global Market Supply 2017/2018
6Marchetti J.M.; Miguel V.U.; Errazu A.F. Possible methods for biodiesel  
production. Renewable and Sustainable Energy Rewievs. 2005.
7Gebremariam, S.N.; Marchetti, J.M. Biodiesel production technologies: review.  
AIMS Energy. 2017.
8https://www.sebiodiesel.com/2017/11/06/biodiesel-synthesis-simplified/
9Motta, Justin & S Parnas, Richard. (2015). Creating Renewable Energy from  
the Effective Management of Fats, Oils, and Grease (FOG).

http://www.eia.gov/energyexplained/index.php?page=biofuel_biodiesel_home
http://www.sebiodiesel.com/2017/11/06/biodiesel-synthesis-simplified/

