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Abstract: A fine oil-in-water (O/W) emulsion using nonaqueous emulsification technique was developed and the behav-
iors of POE(25)octyldodecyl ether in nonaqueous solvent/oil systems were studied by observing the surface tension, interfa-
cial tension, turbidity and transition temperature. It was found that POE(25 )octyldodecyl ether existed soluble in nonaqueous
solvent while, in aqueous system, it formed micelles. So, when a solvent, like glycerine in which POE(25)octyldodecyl ether
has poor solubility, was added, POE(25)octyldodecy] ether moved to the surface. After saturated at surface, POE(25)
octyldodecyl ether began to precitate. The mean particle size of the final emulsion was 230nm. Also, the emulsion system
was stable at'0, 25, 40, 50°C and cycling test for a month, while the conventional emulsion system showed unstability. It is
concluded that, by pertinent combination of solvents, the adsorption efficiency of surfactant could be improved.
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Fig. 1. Particle size distribution of O/W emulsion.
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Fig. 2. Mean particle size change of O/W emulsion

at 0, 25, 40 and 50°C.
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Fig. 3. Mean particle size change of O/W emulsion
at day light.
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Fig. 4. Mean particle size change of O/W emulsion
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Fig. 5. Mean particle size change of O/W emulsion
at freeze and thaw cycling test.
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Fig. 6. Photograph of microemulsion and nonaqueous
emulsion at 25C.

Fig. 7. SEM of microemulsion and nonaqueous
emulsion.
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Table 1. Surface Tensions and Interfacial Tensions
to Liquid Paraffin of Solvents at 25°C

Solvent Surface tension Interfacial
(dyne/cm) tension(dyne/cm)
Water 72.1 55.2
PG. 36.4 11.0
Glycerine 56.2 30.2
PEG-400 45.2 10.6
Polyol mix.* 39.1 12.2

*Polyol mix. : P.G. 62.6%, Glycerine 18.7%, PEG-
400 18.7%
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Fig. 9. Surface activity of POE(25)octyldodecyl
ether in aqueous solvent at 25C.
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Fig. 11. Interfacial activity of POE(25)octyldodecyl
ether in aqueous solvent and non-aqueous
solvents at 25°C.
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Table 2. Turbidity of POE(25)Octyldodecyl Ether
in Aqueous Solution and Nonaqueous Solu-
tion at 256°C

Solvent Turbidity(Haze %)
D.I. Water 0
107%mol/¢ D.I. water soln. 0
10~’mol/¢ P.G. soln. 0
10~’mol/¢ Polyol mix. soln. 18.4
10~’mol/¢ PEG-400 soln. 91.4

*Polyol mix. : P.G. 62.6%, Glycerine 18.7%, PEG-
400 18.7%
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Fig. 12. Behaviors of POE(25)octyldodecyl ether in aqueous solvent and non-aqueous solvents(@— : Surfac-

tant monomer of liquid state hydrophobic chain, @~ : Surfactant monomer of crystal state

hydrophobic chain).
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