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Estimation Surface Tension of Vegetable Oils from Saponification Number and lodine

Value by Multiple Liner Regression
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Abstract

Surface Tension (}/) are important physical properties of a liquid. In this work,
proposed a developed general surface tension model of Phankosal for estimating surface
tension of vegetable oils at variable temperature as a function of saponification number and
iodine value. Data available in literatures are used to validate, and support the speculations
derived from the proposed equation.

The proposed equation is easy to use and the estimated surface tension values of
vegetable oil at different temperatures agree well with the literature values, within a narrow

range of 10-140°C. The average absolute deviation (AAD) is 0.00014%. The surface tension
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outside this temperature range may be possibly predicted by this model but accuracy may be
lower.
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Fatty acid (%)
Oils SN v
C16:0 C16:1 C18:0 C18:1 (C18:2 C18:3 Other

Rapeseed 4.7 0.3 1.3 65.3 19.2 8.3 1.1 19045 1.30
Sunflower 6.7 0.3 2.9 38.7 513 0.1 02 19119 142
Soybean 11.2 0.2 29 25.2 55.4 5.0 0.2 19198 1.51
Palm 45.6 0.4 3.8 385 105 0.1 1.0 197.60 0.60
Corn 11.4 0.3 1.7 328 533 0.5 0.2 19209 1.41
Grapeseed 7.2 0.1 3.9 20.2 68.4 0.2 0.2 19145 1.57
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Rapeseed Sunflower Soybean Palm Corn Grapeseed
Temp. YCaI %D YCaI %D YCaI %D YCaI %D YCaI %D YCal %D
(K) (mN/m) (mN/m) (mN/m) (mN/m) (mN/m) (mN/m)
283.15 34.46 0.10 34.50 0.29 34.51 0.26 33.52 - 34.43 0.19 34.59 0.02
293.15 33.70 0.29 33.75 0.74 33.77 0.39 32.82 - 33.69 0.33 33.85 0.16
303.15 32.94 0.18 32.99 0.32 33.03 0.52 32.11 - 32.95 -0.14 33.10 0.00
313.15 32.18 -0.24 32.24 0.18 32.28 0.36 31.40 0.32 32.20 -0.01 32.35 -0.17
323.15 31.42 -0.37 31.49 0.03 31.54 0.19 30.69 0.03 31.46 -0.19 31.61 -0.34
333.15 30.65 -0.50 30.74 -0.12 30.80 -0.32 29.98 0.06 30.72 -0.38 30.86 -0.20
343.15 29.89 -0.30 29.99 0.05 30.06 -0.19 29.27 -0.25 29.97 -0.58 30.11 -0.38
353.15 29.13 -0.10 29.23 -0.11 29.31 -0.39 28.56 -0.22 29.23 -0.79 29.37 -0.58
363.15 28.37 -0.23 28.48 0.42 28.57 -0.60 27.85 -0.20 28.48 -1.01 28.62 -0.43
373.15 27.60 -0.01 27.73 -0.10 27.83 -0.46 27.15 -0.17 27.74 -0.51 27.88 -0.27
383.15 26.84 -0.53 26.98 0.09 27.09 0.42 26.44 0.24 27.00 -0.36 2713 0.26
393.15 26.08 0.08 26.22 0.29 26.34 0.59 25.73 -0.11 26.25 -0.59 26.38 0.06
403.15 25.32 0.72 25.47 0.12 25.60 0.77 25.02 0.32 25.51 -0.83 25.64 1.02
413.15 24.55 0.60 24.72 0.33 24.86 0.96 24.31 0.36 24.77 -0.27 24 .89 0.84
AD(%) 0.30 0.23 0.46 0.21 0.44 0.34
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