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The relevance of this study is highlighted for two major reasons:  

Figure 1: Experimental curve and 
curve predicted by a model based 
on thermodynamic theory.

In cold climates, the biodiesel may undergo 
crystallization, a phenomenon that is the biggest 
limiting factor for the biodiesel use in temperate at 
low temperatures.  

Actually, the models for simulation of biodiesel mixtures 
formulation are based on solid-liquid equilibrium theory, but 
this portray several limitations. In fact, presents a very high 
deviation from the ideal behavior. 

Artificial Neural 
Networks is good 
alternative for the 
development of 
simulation models and 
solve the limitations of 
the tradictional models.

Formulation of biodiesel blends derived from 
different fats and oils can improve such a 
crystallization properties.  

The first refers to the biodiesel quality The second refers to the simulation models  



Figure 2: Solids Fraction Curves of de 
macauba oil e beef tallow 
(MAGALHÃES, 2019)

Features: 

• Temperatures (Inputs)
• Composition of biodiesel mixtures

(inputs)
• % Fraction solids (Output)

18194 samples

Dataset Collection: 

The dataset was obtained from 
the fractions solids curves of 
the mixtures of 11 different 
ethyl biodiesels

Ethyl biodiesels from Macauba, 
Palmiste, Soybean, Bovine tallow, 
Coconut, Rapeseed, Ucuuba, Peanut, 
Sunflower and Pinhão-Manso oils and
their mixtures. 

Objective: To simulate curve of fractions of biodiesel solids and their mixtures for 

use in the formulation. 



Figure 3: Diagram of Experimental data versus data predicted by RNA in the 
training and validation steps.

Conclusion

• The best architecture tested was 2 layers and 
10 Perceptrons each layer, that shows the 
results with a R2 = 0.99. 

• The MATLAB was used to training a Multilayer 
Perceptron with a Levenberg-Marquardt training 
algorithm. 

The proposed RNA had an excellent performance in 
predicting the solids content of ethyl biodiesel 
blends, allowing its use in the formulation. 

Artificial Neural Network training: 
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