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Abstract: The phase diagrams of microemulsion systems comprised of Tween 80 as surfactant, pentanol as co-surfactant and three
different vegetable oils (soybean oil, palm kernel oil, sunflower oil) as oil phase were constructed for studying the effect of different
oils on the properties of microemulsions. Three different vegetable oil-based microemulsions were prepared with different mass
ratios of oil/surfactant (O/S), and the solubilization of phenanthrene were compared. The results indicated that different oils had great
influence on the phase forming ability and dilution characteristic. The phase forming and dilution abilities of three microemulsions
were weakened in the order: palm kernel oil > sunflower oil > soybean oil. The three vegetable oil-based microemulsions with
different water contents had similar conductivity trends and showed Newtonian behavior. The solubilization capacities of the
prepared microemulsions for phenanthrene increased with the increase of oil content in the system. The soybean-based
microemulsion had the lowest solubilization capacity for phenanthrene. The palm kernel oil-based microemulsion had the maximal
solubilization capacity for phenanthrene at O/S=0.1, which can up to 2.18g/L.
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Table 1 Parameters of preparation for soybean oil, sunflower

oil and palm kernel oil based microemulsions
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oil,(c) soybean oil
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Fig.2 Conductivity of three vegetable oil-based

microemulsions as a function of water content
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Table 2 Rheological properties of three vegetable oil-based

microemulsions with different water contents
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T RS 7(cP) K(Pas) N R
K 60% 67.69 0.6811 1 0.99
FEE 60% 67.92 0.6769 1 0.99
Eff 60% 69.65 0.6906 1 0.99
KE 70% 28.55 0.2836 1 0.99
L 70% 27.51 0.2738 1 0.99
Efi 70% 28.09 0.2786 1 0.99
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(c) soybean oil
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Table 3 Appearance, pH, zeta potential and comductivity of

soybean oil, sunflower oil and palm kernel oil based

microemulsions
)I\ji,/T o oH (i Zeta HIAT R
[EERIL (mV) (uS/em)
MEI1 eE ] 7.03 -13.9+0.9 182.2
ME2 eE ] 7.01 -13.0+1.6 182.7
ME3 HeE ] 7.05 -15.1£1.2 182.5
ME4 6EE] 7.08 -15.3+1.8 183.5
%?E/Hﬂ o oH (i Zeta HIA RS
[ZERii3 (mV) (uS/em)
MEI HeEE ] 7.0 -8.8+1.2 179.9
ME2 5 7.07 -11.6+1.0 181.2
ME3 5 7.14 -11.6£0.5 180.8
ME4 JEE 7.14 -15.6+0.9 183.2
ﬁ%:,iii e o fi Zeta HLA R
[EE{R (mV) (uS/em)
MEI Je2iE 7.04 -12.9+1.5 178.7
ME2 J2iE 7.07 -12.2+1.7 181
ME3 i 7.10 -14.9+1.9 182.2
ME4 i 7.13 -15.9+0.6 183.4
ME5 2 iE 7.18 -13.4+0.8 183.2
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Fig.7 Solubilization effects of three vegetable oil-based

microemulsions on phenanthrene at different O/S values
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