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The Mechanism of Drop Formation and Drop Size
Prediction in a Liquid-Liquid System
Hae Sung Kim", Woo Sik Kim

Dept.of Chem. Eng., College of Eng., Yonsei Univ., Seoul 120, Korea
* Dept. of Chem. Eng., College of Eng., Myong Ji Univ., Seoul 120, Korea
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Abstract A model was presented for predicting the drop size in the liquid-liquid dispersion system using
a force balance and a momentum balance in the two-stage process of drop formation and drop growth to
which it was possible to apply the boundary-layer theory. The formulated correlation predicted the drop
volume with standard deviation of 19.8 percent.
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Table 1.

44

Experimental condition of drop size measurement.

dispersed phase:sodium silicate solution, (Si0,)=1. 30 kgmole/m*

continuous phase: TBP-EtOH (50/7)

, (HNO;)=0.6 kgmole/m?*

physical properties of TBP-EtOH -aqueous solution system

] ] density difference, interfacial temperature,
phase density, kg/m? | viscosity, kg/m/s
kg/m? tension, N/m (6
continuous 974 3.81x107° .
= 150 9.40 X% 10 2210.5
dispersed 1124 1.46X 10
geometrical structure of apparatus used
column borosilicate pyrex glass tube, L. D. 3. 4cm X height  120em
orifice teflon, thickness 2mm, hole dia. 2.52, 2.00, 1.40mm
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NOMENCLATURE

D, Diameter of orifice, m

Ds Diameter of static drop, m

F, Drag force, N

g Gravitational acceleration, m? /s

J : Momentum of dispersed phase per
second, N

K : J/o., Kinetic momentum per second,
N m?3 /Kg

M : Massof drop,Kg

Q : Flow rate of dispersed phase, m3 /s

r : Radial coordinate in cylindrical co-
ordinates, m

t : Time,s

te : Time duration of drop necking, s

U : Axial velocity of drop during necking,
m/s

Ue Axial velocity of drop at detaching,
m/s

Us Velocity of dispersed phase through
orifice, m/s

U, : Radial velocity component, m/s

Ur : Terminal velocity of drop, m/s

Uz : Axial velocity component, m/s

Ugzc: Axial velocity component in the contin-
uous phase, m/s

Uz : Axial velocity component in the dis-
persed phase, m/s

V. Additional drop volume defined by

Eaqn. (16), m3

sjatmsl m22d Me & 198449 123

7194
Vo Drag drop volume defined by Eqn. (15),
m3
Ve Final drop volume, m3
Vi Kinetic drop volume defined by Eqn.
(14), m3
Vo Necking drop volume defined by Eqn.
(13),m3
V, Static drop volume defined by Eqn. (9),
m3
z Axial coordinate in cylindrical coordinates,
m
B Chazal and Ryan’s model parameter,
dimensionless
7 Dimensionless variable defined by Eqn.
(5), dimensionless
HMe Viscosity of continuous phase, Kg/m/s
Md Viscosity of dispersed phase, Kg/m/s
v Kinematic viscosity, m? /s
Ve Kinematic viscosity of continuous phase,
m? /s
Va Kinematic viscosity of dispered phase,
m? /s
Pc Density of continuous phase, l(g/m3
pa : Density of dispersed phase, Kg/m3
4 Interfacial tension, N/m
Harkins’ correction factor, dimensionless
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