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Abstract
Biodiesel is an attractive and renewable liquid fuel for diesel engine. It can be used directly in the high speed diesel engine or
used as a diesel fuel extender. In practice, physical properties are great importance for designing equipment, synthetic process,

transportation and combustion in the engines. In this study correlation of viscosity and density of biodiesel are correlated to
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the Martin’s rule of free energy additivity for estimated kinematic viscosity, dynamic viscosity and density from their own
equations. Data available in literatures are used to validate and support the proposed equations. The proposed equations are easy
to predict kinematic viscosity, dynamic viscosity and density of fatty acid ethyl esters (FAEE) and biodiesels Production from
transethylation. The average absolute deviation (AAD) in estimation of kinetic viscosity, dynamic and density of saturated FAEE
are 1.16, 0.91 and 0.11%, respectively and 12.21, 20.86 and 6.82% for unsaturated FAEE. The same equations can be used

its average carbon number of atoms ( zave) and number of double bonds average (n i (ave) ) to predict kinetic viscosity, dynamic

ave

viscosity and density of biodiesel with the AAD of 14.40, 8.74 and 6.24%, respectively. The results form prediction FAEEs

and ethyl biodiesel at different temperatures agree well with the literature values

Keywords: Law of free energy additivity, Biodiesel, Fatty acid ethyl ester, Density, Viscosity
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M9 1 a9dUsznauafiaeamasnse lusiuuasluladiwa 2 #iin Baroutian et al. (2012)

Mass fraction of FAEEs

Biodiesel zZ n
16:0 16:1 18:0 18:1 18:2 18:3 Other ave d(ave)
Palm 0.426 0.000 0.047 0.393 0.134 0.000 0.000 17.14 0.66
Jatropha 0.157 0.009 0.071 0.442 0.313 0.002 0.005 17.66 1.08
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ILI 7.16 6.35 5.66 5.07 4.55 4.10 3.70 3.36 3.05 2.78 2.55 2.33 2.14 1.97
cal °
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(%)
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