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Abstract
Density is important in numerous chemical engineering unit operations in mass and heat flow. In this study models for estimating
vegetable oils density are correlated to the Martin’s rule of free energy additivity. Data available in literatures are used to validate and
support the proposed equations. The density of vegetable oils can be easily estimated from its carbon number ( z ), number of double
bonds (7, ) at different temperatures (T). The Bias, average absolute deviation and coefficient of determination (R®) in estimating of
vegetable oils are -0.06%, 0.23% and 0.9877, respectively. The density outside temperature between 283.15 and 413.15 K may

be possibly estimated by this model but accuracy may be lower.
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C16"0 AAD (%)
Vegetable Oils X Cci6:1  C18:0 C18:1  C18:2  C18:3  Other MW z,. e
’ (Eq.13)

Rapeseed 4.70 0.30 1.30 65.3 19.2 8.30 1.10 883.9 17.92 1.30 0.32
(Esteban et al., 2012)

Sunflower 6.70 0.30 2.90 38.7 51.3 0.10 0.20 880.5 17.86 1.42 0.33
(Esteban et al., 2012)

Soybean 11.20 0.20 2.90 25.2 55.4 5.00 0.20 876.0 17.77 1.51 0.29
(Esteban et al., 2012)

Palm 45.60 0.40 3.80 38.5 10.5 0.10 1.00 849.4 17.04 0.60 0.18
(Esteban et al., 2012)

Corn 11.40 0.30 1.70 32.8 53.3 0.50 0.20 876.3 17.76 1.41 0.28
(Esteban et al., 2012)

Grape Seed 7.20 0.10 3.90 20.2 68.4 0.20 0.20 879.3 17.85 1.567 0.27
(Esteban et al., 2012)

Brazil Nut 15.92 0.35 10.37 37.75 34.93 0.05 0.64 874.6 17.68 1.08 0.09
(Ceriani et al., 2008)

Buriti 16.63 0.41 1.21 78.69 1.40 1.25 0.41 875.0 17.66 0.86 0.10
(Ceriani et al., 2008)

Grape Seed 6.80 0.14 3.23 20.31 68.89 0.21 0.42 879.9 17.87 1.59 0.12
(Ceriani et al., 2008)

Macadamia Nut 9.38 19.28 3.40 59.76 2.03 0.14 6.02 866.3 17.49 0.86 0.18

(Rodrigues, Silva, Marsaioli,
& Meirelles, 2005)
1to1° 14.07 0.25 2.10 50.65 28.85 3.55 0.54 875.6 17.72 1.19 0.10

(Ceriani et al., 2008)
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Vegetable Oils N C16:1  C18:0  C18:1  C18:2  C18:3 Other MW zZ,, n,.
¥ (Eq.13)
1to2 13.23 0.19 2.40 41.38 37.94 4.31 0.55 875.8 17.74 1.31 0.13
(Ceriani et al., 2008)
1to3 12.81 0.16 2.54 36.74 42.46 4.69 0.60 875.9 17.75 1.36 0.17

(Ceriani et al., 2008)
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