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Abstract : In this study, the mechanism on the phase behavior of polysorbate nonionic surfactants was investigated. In the ternary system
containing water, hexanol as a polar oil and surfactant, the phase behaviors ranging from micellar region to occurrence of liquid crystal
phase were observed by a crossed microscope. As results, fine mosaic texture of liquid crystal phase and other phases were examined in
the range of 20~70 wt%. This range is thought to give information about the basic data for the formulation of more stable emulsifying
systems or dispersed systems. According to the alkyl chain length, three phase region diminished, whereas two phase range increased
without an observation of the anisotropic liquid crystalline phase.
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(where, R; alkyl group, x+y+z=20)

g EE 33 2 o HLB value
Polysorbate 20 | POE(20) sorbitan monolaurate 16.7
Polysorbate 40 | POE(20) sorbitan monopalmitate 156
Polysorbate 60 | POE(20) sorbitan monostearate 149
Polysorbate 80 | POE(20) sorbitan monooleate ‘ 150

Scheme 1. Structural formula and HLB value of poly-
sorbate 20, 40, 60, and 80 respectively.
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Table 1. Formulation of Polysorbate-Hexanol-Water Ternary
Systems

ormulation
Substance

Polysorbate TV 7071 77171717177

hexanol 0 19.3|186|27.9(37.2|46.5(55.8/65.1/74.4|183.7| 93

water 93 |83.7/74.4/65.1/55.8|146.5|37.2|1279|186/ 9.3 | 0

*Polysorbate : Polysorbate 20, 40, 60 and 80 respectively, unit ; g

Surfactant

¥ v v T T
Water s° 80 40 20 hexanol

Fig. 1. The phase diagram for the polysorbate 40-hexanol-
water system at 60C.
S @ solid state, L; : micellar solution, Ly : reversed
micellar solution, LC : liquid crystal, Li+Ls : mixed
micellar solution, Li+L,+LC : three phase

Fig. 2. Optical microscopy of aqueous polysorbate 40 solution
in polarized light at 60T X 120.
fine mosaic texture of lamellar liquid crystal phase.
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Fig. 3. The effect of temperature on the volume fraction of oil,
emulsion and water phase in a polysorbate 20-hexanol
-water(7 : 46,5 : 465wt%) system.
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Fig. 4. The effect of temperature on the volume fraction of oil,
emulsion and water phase in a polysorbate 40-hexanol
-water(7 : 46,5 : 465wt%) system.
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Fig. 5. The effect of temperature on the volume fraction of oil,
emulsion and water phase in a polysorbte 60-hexanol-
water(7 : 465 : 46.5wt%) system.
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Fig. 6. The effect of temperature on the volume fraction of oil,
emulsion and water phase in a polysorbate 8)-hexanol-
water(7 : 465 : 46.5wt%) system.
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