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Abstract: Long chain alcohols, the mixtures of 1-hexadecanol/1-octadecanol, were used as cosurfactants for O/W
emulsion prepared with glycerol monostearate/POE(100) monostearate mixed nonionic surfactants, and the phase
behavior and flow properties of O/W emulsions were observed. The transition temperature of long chain alcohol was
varied with the composition of 1-hexadecanol/1-octadecanol and had the lowest value when the mixed ratio of 1-
hexadecanol/1-octadecanol was 2/1. The liquid crystalline phase was formed as the addition of long chain alcohol and
the secondry droplet, the flocculate of the emulsion particles, was made, and thus the viscostiy of the emulsion was
increased. When the temperature of emulsion system was under the transition temperature of long chain alcohol, the
mobility of hydrocarbon group of long chain alcohol was restricted, and thus gel structure was formed and the viscosity
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of the the O/W emulsion was increased, but along with the time, the liquid crystalline phase was disappeared and the

viscosity of emulsion was decreased. Long chain alcohol/nonionic surfactants/water formed the liquid crystalline phase

when the long chain alcohol was added above the saturation point of solution(2 wt% in this experiment), and the

secondry droplet didn’t formed when the long chain alcohol was added more than a certain amount(10 wt% in this

experiment ).
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Fig. 1. The transltion temperature(T,) and melting
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hexadecanol/1-octadecanol.
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Table 1. The Abbreviation of O/W Emulsion Prepared with Various Long Chain Alcohols and
Glycerolmonostearate/POE(100) stearate Mixed Nonionic Surfactants

Sample composition of Composition of Emulsion (welight part)
Long Chain Alcohol

Name (Cie/Cus) Alcoholl GMS? Myrj59? Water LP #70®
C100 100/ 0 4 2 2 76 20
Co67 67/ 33 4 2 2 76 20
C050 50/ 50 4 2 2 76 20
C025 25/ 75 4 2 2 76 20
C000 0/100 4 2 2 76 20
SS01 67/ 33 1 2 2 79 20
SC02 67/ 33 2 2 2 78 20
CS04 67/ 33 4 2 2 76 20
CS08 67/ 33 8 2 2 72 20
CS10 67/ 33 10 2 2 70 20

1) Glycerol monostearate 2) Polyoxyethylene(100) monostearate 3) Liquid paraffin

Fig. 2. The optical microphotograph of O/W Fig. 3. The polarizing microphotograph of O/W
emulsion prepared with long chain alcohol emulsion prepared with long chain alcohol
and mixed nonionic surfactants at 25°C. and mixed nonionic surfactants at 25°C.
(Nikon OPTIPHOT-POL HFX-II A, x100) (Nikon OPTIPHOT-POL HFX~II A, X 100)
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Fig. 4. The optical and polarizing microphotograph of O/W emulsion prepared with the mixtures of 1-
hexadecanol/l—octadecanol(2/ 1) and glycerol monostearate/POE(100) monostearate at various
temperature(Nikon OPTIPHOT-POL HFX-11A).

A. Optical microphotgraph( x 100) B. Polarizing microphotograph( x 400)
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Fig. 5. The hysteresis relative viscoity of O/W
emulsion prepared with the mixtures of 1-
hexadecanol/1-octadecanol(2/1) and gly-
cerol monostearate/POE(100) monostearate
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at 48 hours after preparation.
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Fig. 7. The hysteresis loop of O/W emulsion prepared
with the various mixtures of 1-hexadecanol/1-
octadecanol(2/1) and glycerol monostearate/
POE(100) monostearate at 1 weeks after
preparation.
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Fig. 9. The hysteresis loop of O/W emulsion
prepared with the various amount of 1-
hexadecanol/1-octadecanola(2/1) at 1 we-
eks after preparation.

Table 3. The Rheolgical Properties of O/W

Emulsions with the Amount of the 1-
hexadecanol/1-octadecanol

Sample Yield Stress Shear Stref?
Name (dyne/cm?) at 300 sec
(dyn/cm?)
CS01 168.87 321.1
CS02 517.70 953.7
CS04 689.92 1660.9
CS08 731.17 2381.0
CS10 1041.08 3646.1
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