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Abstract: The objective of this study is to analyze the influences of fatty alcohols and fatty acids on rheological
properties of oil in water (O/W) emulsions using viscosity and rheograms. As the chain length of fatty alcohols and
fatty acids lengthened, the viscosity of emulsions was increased. The influence of fatty alcohols on viscosity enhance-
ment was stronger than that of fatty acids. Both stearyl alcohol and cetearyl alcohol, which have carbon chain length
similar to lipophilic portion of surfactant used in emulsion preparation, had showed the best increase in viscosity of
O/W emulsions. O/W emulsions prepared with fatty alcohols and fatty acids were pseudo-plastic fluid and they
showed shear thinning behaviour like as the common cosmetic emulsions. O/W emulsions prepared with cetyl alcohol,
cetearyl alcohol and stearyl alcohol were thixotropic fluids and thixotropy increased with an increase in the concen-
tration of fatty alcohols and fatty acids. Also O/W emulsions prepared with fatty alcohols were more thixotropic than
those prepared with fatty acids. For the sake of viscosity increase related to O/W emulsions stability and spread-
ability enhancement related to payoff, it is thought that fatty alcohols are more useful than fatty acids in the O/W
emulsions as the emulsion stabilizer.
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Figure 1. Schematic diagram of emulsion types (W, Wi, Wy
= water: O, O, O, = ail).
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Table 1. Ingredients and Composition of O/W Emulsion

Percentage of usage (wt%)

Classification Material
No. 1 No. 2
) Distilled water Add to 100.0
Continuous phase .
Glycerin 10.00
Dispersed phase Liquid paraffin 7.00
o Polysorbate 60 (Cis) 0.73
Nonionic surfactant .
Sorbitan stearate (Cis) 0.67
) B Fatty alcohol 05, 1.0, 1.5, 20 -
Emulsion stabilizer )
Fatty acid - 05, 1.0, 15, 20
5000 cetylalcohol 5000 cetearylalcohol
4000 4000
[y
A 3000 L 3000
o r
2000 2 2000
> /'
1000 [/< 1000
00 7 14 21 28 00 T 14 21 28
Time (day) Time (day)
5000 stearylalcohol 50001 Behenylalcohol
A 20wt%
& 1.5wt%
W 1.0wt%
4000 K . . . 4000 ®.05 i
o [y
< 3000 < 3000
§ 2000 g 2000
1000 / 1000
% 7 14 21 28 % 7 14 21 28
Time (day) Time (day)

Figure 2. Viscosity of O/W emulsions containing various fatty alcohols as a function of time.
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Figure 3. Viscosity of O/W emulsions containing various fatty acids as a function of time.
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Figure 4. Shear stress-shear rate rheogram of O/W emulsions prepared with different concentrations of fatty alcohols.

ARBYA ) T ALY ool B A

UEEASI AFAGAY] A A|QlY] Ao F, A& 7= AgAd
“*/d (hydrophobicity) o] F7}gtell wh O/Weld 7 2] 5 7R AFdaE st agA Aol O/welldd el A
AE7t S7keks Z 0% AZEY O/Welldds F44 = U5 sA7le Aor A

J. Soc. Cosmet. Scientists Korea, Vol. 35, No. 2, 2009



2ET o3 - BB

108

60
©
e
w 40 -
w
o
I
@ 20 L Lauric acid 0.5wt%
2 Lauric acid 2.0wt%
0 Lauric acid 1.0wt%
_ = = === Lauric acid 1.5wt%
0 T L L L L |
0 100 200 300 400 500 600
Shear rate (1/s)
60
©
o
‘; Myristic acid 2.0wt%
w
g
» Myristic acid 0.5wt%
© Myristic acid 1.5wt%
> Myristic acid 1.0wt%
(7]
0 100 200 300 400 500 600
50 - Shear rate (1/s)
©
e
o 40 " .
4 Palmitic acid 2.0wt%
fd Palmitic acid 0.5wt%
0 Palmitic acid 1.5wt%
— Palmitic acid 1.0wt%
@ 20 -
@
-
w = _ﬁ
0 — . . . . )
0 100 200 300 400 500 600
Shear rate (1/s)
60
©
e
o 40 -
]
o
» Stearic acid 1.0wt%
5 20 L Stearic acid 0.5wt%
Q Stearic acid 2.0wt%
O-C,J Stearic acid 1.5W%

0 100 200 300 400 500 600
Shear rate (1/s)

Figure 5. Shear stress-shear rate rheogram of O/W emulsions prepared with different concentrations of fatty acids.
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