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Electrical Potential at an Oil Surface and Motion of Charged
Water Drops in the Oil Phase in an Electric
Field Generated by Corona Discharge

Manabu YAMAGUCHT* and Koichi SHIBATA®*
(Received August 17, 1995)

As a fundamental study of a novel liquid-liquid contactor which utilizes corona discharge,
electrical potential at an oil surface was measured using a digital voltmeter and was compared
with the value calculated by electric force which a drop formed on a nozzle was pull apart
from it. Both values showed satisfactorily good agreement. Charged water drops in the elec-
tric field moved upward in the oil phase against the gravity. Experimental velocities of rising
drops were considerably lower than calculated ones using an empirical equation proposed pre-
viously. It might be estimated that lower velocities resulted from leakage of the charge on

the drops into the oil phase.
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Fig. 1 Schematic diagram of experimental appara-
tus.

1: high voltage generator, 2: copper rod electrode,
3: copper plate electrode, 4:earth electrode, 5:
stainless nozzle, 6:micro-feeder, 7: digital volt-
meter, 8: electrometer, 9 : pen recorder, 10 : acrylic
resin column, 11:TV camera, 12:digital timer,
13 : monitor TV.
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Fig. 2 Schematic diagram of water drop in the oil
phase in the electric field.

Table 1 Physical properties of liquid phase.

Liquid Demsity  {ericitl  Viscosity oy cond ooty
[kg/m?] [mN/m] [mPa - 5] [F/m] [nS/m]
water 998 — 1.01 718.06x 10~12 8.6x10%
system 1 786 42.3 2.67 17.97x 1012 0.05
system 2 ’ 787 18.5 2.75 18.15% 10-12 0.30
~system 3 - - 789 18.3 2.78 18.24x10-12 1.3
system 4 794 17.9 2.96 18,59 %1012 18.0

system 1:ISOPAR M, system 2: ISOPAR'M—I-O. 024 mol/dm?® D2EHPA, system 3:ISOPAR M+0.12 mol/dm3
. D2EHPA, system 4 : ISOPAR M+0.3 mol/dm8 D2EHPA, D2EHPA : di (2-ethylhexyl) phosphoric acid.
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Fig. 3 Relation between electric potential at the
oil surface, rising velocity of water drops
and the drop volume.

A : experimental surface potential, O : experimental

rising velocity, system 4, Lo=50 mm, Lc¢=50mm.

e calculated surface potential, — calculated

rising velocity.
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Fig. 4 Comparison of rising velocity of water drop
between experimental and calculated values.

Lo=50mm, L¢=50mm.
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