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Abstract — By using of Methyl-isobutyl-ketone (MIBK) — Water system in agitating vessel, the minimum
rotational speed and drop size of dispersed phase were measured for several types of impeller. The experi-
mental minimum rotational speed was compared with the predicted minimum rotational speed by an existing
correlationship. The relationship of experimental N’ and predicted N was N”= N(1+x), where x was in the
range from 0.016 to 0.048 for each impeller type used. With frequency distribution, Sauter mean drop size
was calculated for the impeller types used. For the Sauter mean diameter, the following correlation has been
developed;
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Table 1. Apparatus dimension.
internzal diameter of vessel 0.2m
liquid height in vessel 0.2m
height of vessel 0. 25m
diameter of shaft 0. 08m
baffle length 0.23m
baffle width 0.02m
baffle thickness 0. 002m
length of baffle immersed in the liquid

from air-liquid interface 0.18m
volume fraction of organic liquid, ¢ 0.5m
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B: Baffle I : Impeller
C: Camera V: Agitated vessel
F: Flash light W: water pocket tank
1, 2, 3, : Sampling point
Fig. 1. Schematic diagram of the experimental
apparatus.
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Table 2. Fluid properties at 25C .

. Density | Dynamic viscosity | Interfacial
Fluid tension *
(kg/m?) (Ns/m?) (N/m)
MIBK 816 8.3x10°*
8.7X107°
Water 997 9.1x10"*

*Interfacial tension was measured by drop weight
method [12].
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Fig. 2. Mixing indiexvs. impeller speed.
a) 6-flat blade turbine
b) 6-blade disk turbine
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Fig. 3. Comparison between N’ values for nearly

uniform mixing(1,—0.98)and N calcul-
ated from eq. (3) for complete disper
sion.
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Table 3. Correlation and average deviation
between N and N’.

6-flat blade |6-blade disk | 6-curved
turbine turbine dlade turbine
c, 9 9.5 4.5
a, —0.15 —0.13 0.78
X 0. 048 0. 023 0.016
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Fig. 4. Histogram of drop size distribution.

(6-blade disk turbine, L =0. 10m)
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Table 4. Empirical constant k in equation (5).

impeller types imperll k [-]
diameter [m]

6-blade disk trbine 0.10 0. 0195

6-blade disk turbine 0.08 0. 0235

6-flat blade turbine 0.08 0. 0294
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Fig.5. Sauter mean drop diameter (D,,} vs an

impeller speed.

(A 6-flat blade turbine, L=0.08m;
X 6-blade disk turbine, L=0.08m;
O * 6-blade disk turbine, L=0.01m]j
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Fig. 6. Mean drop size correlation.
(A 1 6-flat blade turbine, L=0, 08m;
X . 6-blade disk turbine, L==0.08m;
O : 6-blade dis k turbine, L=0.10m)
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NOMENCLATURE
a, : Empirical constant in equation (2),
(-]
C Empirical constant in equation (2),
{1
D,, Sauter mean drop diameter, [m]
D Drop diameter, [m]
g Acceleration due to gravity, [m/szl
H Liquid height in vessel, [m]
Im Mixing index, [%]
k Empirical constant in equation (5), [-]
L Impeller diameter, [—]
n Rotational speed in agitating vessel, [rps]
n, Number of drops with drop diameter D ,
[-]
N : Minimum rotational speed calculated

from equation (2), [rps]
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N’ Minimum rotational speed for impeller
for grossly uniform liquid-liquid disper-
sion in agitating vessel (corresponding to
an [, of 98%), [rps]
N,. : Impeller Weber number (=n? L% )
R Volume of the small amount phase in S,
(m?]
S Total volume of sample, [m3]
T Impeller thickness, [m]
X Average deviation between N’ and N,
given in Table 3, [-]
2 Dynamic viscosity, [Ns/m?]
0 Density, [kg/m3]
Ap : Positive density difference between conti-
nuous and dispersed phase, [kg/m3]
o Interfacial tension, [N/m]
Subscripts
c Continuous phase
d Dispersed phase
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