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Abstract: In this work, we compared the emulsion states having the same composition of liquid paraffin/ Span 80-Tween
80/ pure water and the different mixing paths and temperatures. Routes reaching the final composition in three compo-
nent phase diagram were composed of three different ways. The average particle size of the emulsion prepared from
the different mixing routes showed a significant difference and decreased as the mixing temperature was increased.
However, the mixing route affected more in the size of the emulsions than mixing temperature.
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Table 1. List of Used Reagents

Chemical name Trade name Company

Sorbitan monooleate Span 80 Croda (UK)
EDTA-2Na EDTA-2Na AKZO (Netherlands)

Liquid paraffin Lily 70 Kukdong (Korea)

Polysorbate 80 Tween 80  Dongnamyuhwa (Korea)
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Figure 1. Presentation of the different emulsification procedures
in the phase diagram of water/Tween 80+ Span 80 mixture/Liquid
paraffin at 80 C (in weight fractions). The three different
emulsification methods, water phase poured into the oil phase (),
vice versa (@) and oil phase poured into water phase with
surfactant mixture () are given by the arrows.
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Table 2. Average Droplet Diameter upon Emulsification Route

Emulsification Average droplet

o Rout .
Temperature (C) oute diameter (nm)
@ 28.8
80 @ 96.7

©) phase separation after 1 day

Figure 2. Photograph of nano-emulsions prepared of Tween 60/
Span 80/liquid paraffin/water system using different
emulsification route at 80 T (A): @, (B): @, (C): ©.
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Figure 3. Droplet size distribution and polydispersity index
determined by light scattering (ELS 8000).
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Figure 4. Variations in equilibrium interfacial tension as a
function of ¢, (surfactant concentration = 5.0 wt%).
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Figure 5. Photograph of nano-emulsions prepared from Tween
80/Span  80/liquid paraffin/water system using different
emulsification route at 27 C (A): @, (B): @, (C): @.
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Figure 6. Comparison of diameter of droplets against mixing
temperature upon different mixing temperature.
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Figure 7. Scheme of the emulsification procedure (w: water
phase; o: oil phase). Method A (D): first water-in-oil droplets
are produced; those inverted structures merge together to give
elongated and bicontinuous or lamellar structures that finally
decompose into submicrometer-sized oil droplets. Method B
(@ and @): small oil droplets are immediately produced and
grow in size upon oil and surfactant addition. Their size is a
result of the mechanical process only[16].
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Figure 8. Droplet diameter of liquid paraffin/Tween 80-Span
80/water system using different mixing route against time
varying mixing route and temperature, : AE @), 27 C, O
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