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Formation of W/0O/W Emulsions in W/0 Emulsions
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Dept. of Food Science and Technology, Keimyung University, Taegu 704—701, Korea

Abstract

The addition of water into oil phase containing hydrophobic emulsifier while stirring forms
W/0 emulsions. When dispersed phase increase up to a certain extent, phase inversion into
O/W emulsions occurs and just before phase inversion O/W/0 emulsions exist in a mixed
state with W/0 emulsions. Thus this experiment was carried out to examine O/W/0 emulsions
formation in W/0 emulsions. The viscosity of sample emulsions(water phase : H,0, oil
phase . TGCR-containing olive oil) was measured at the shear rate of 1.92 to 384 per second
and at temperature of 25+ 0.1C, and the development of 0/W/0 emulsions evaluated from
the difference between theoretical and measured values by substituting measured value for
Mooney's equation. The formation of 0/W/0 emulsions tended to be high in sample emulsions
just before phase inversion and increase with decreasing TGCR concentrations. This result
suggests that high viscosity observed right before phase inversion may also be caused by

the formation of O/W/0 emulsions.
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20% TGCR in olive oil system
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Fig. 1. Dependences of shear rate on O/W
emulsion viscosity.
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Fig. 3. Microscopic examinations on the deve-
lopment of O/W/O-type dispersion.
Oil phase : 20% TGCR in olive oil
(a) : Two-step procedure of emulsifi-
cation
(b) : Simple agitation of oil-water mix-
tures
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Table 1. Formation of O/W/0 emulsions in W/0
emulsions depending on TGCR concent-
ration and volume fraction of dispersed

phase.
TGCR conc. Volume fraction ~ O/W/O emulsions

(%)  Theoretical Measured formed(%)
0.780 0.820 289
0.700 0.720 10.2

10 0.625 0.648 10.5
0.500 0520 8.7
0.400 0.408 34
0.333 0.342 39
0.697 0.745 270
0.625 0.644 85

20 0.500 0.521 838
0.400 0420 86
0333 0.340 3.0
0.625 0.660 16.5

30 0.571 0.571 0.0
0.500 0.510 4.1
0.400 0401 04
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aqueous phase on relative viscosity in
the W/0 emulsion.
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