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Electrostatic Process in Liquid/Liquid System (II)
Resolution of W/O Emulsion by Using an Electrostatic Agglomeration Method
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Demulsification of W/O emulsion was carried out by the injections of positive and negative charged water 
droplets using the method of dc electrostatic atomization. The atomized water droplets with both polarities 
capture the suspended small water droplets in the emulsion and then collide with each other by means of 
Coulomb force. The aggregated droplets fall down due to the gravity as well as EHD flow effect, resulting in the 
separation of water and oil. The test liquid, which was prepared by the ac electrostatic atomization technique, 
maintained a state of emulsion for longer time if no electric field was applied. When the oppositely charged
droplets were injected into the test liquid, the emulsion with a dull color gradually became transparent as a time
elapsed. It was found that two injections of oppositely charged water droplets were effective for resolving the
emulsion. 
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Fig.2  Schematic diagram of the reactor for demulsification
process.
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Fig.1 Schematic diagram of the experimental apparatus.

Fig.3 Relation between water concentration in the emulsion
and transmission of the laser beam. 
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Fig.4 Photographs of W/O emulsion production process.
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Table 1 Physical properties of the sample liquids. 

Liquid Silicone oil Distilled water 

Density [kg/m3] 935 1000 

Viscosity [Pa s] 9.4 10-3 1 10-3

Surface tension [N/m] 20.1 10-3 72 10-3 

Relative permittivity [-] 2.62 80 

Electric conductivity [S/m] 1 10-13 1.7 10-4
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Fig.5  The effect of the applied voltage on the electrical 
resolution of the W/O emulsion. 

(a) Positive 13kV  (b) Negative 13kV 

Fig.6 Atomization images by dc electric field.
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Fig.5 Relation between the applied voltage and mean diameter
of droplets.
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Fig.8 The effect of charged droplets injection on the electrical
resolution of the W/O emulsion. 
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Fig.9 Time dependence of remaining water concentration in
the emulsion. (Initial state: 0.5 % W/O emulsion or 1 %
W/O emulsion, positive electrode: +13 kV negative
electrode: -13 kV
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Fig.10  Resolution process of W/O emulsion (Initial state:

0.5 % W/O emulsion, positive electrode: +13 kV
negative electrode: -13 kV
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Fig.11 Resolution process of W/O emulsion (Initial state: 1 %

W/O emulsion, positive electrode: +13 kV negative
electrode: -13 kV
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