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Abstract: The effect of agitation on liquid-liquid dispersion was investigated in an immisible liquid phase(n-hexane/
water) system. Four different types of six-bladed turbine impellers were used: a flat blade, two screen blades and a solid
edged 60 mesh screen blade. We found that the extent of dispersion of organic phase and power consumption of agitator
were decreased in the order of flat, solid edged, 60 mesh, and 40 mesh blades at same agitation speed. And the minimum
agitation speed for complete dispersion of organic phase was increased with increasing volume fraction of organic phase.
Also, mean diameter of liquid droplets of dispersed phase was decreased with increasing agitation speed and it was
increased in the order of solid edged, flat, 60 mesh, and 40 mesh screen blades at same agitation speed. At complete
dispersion, the minimum power consumption was not vary significantly with impeller blade types, but the solid edged
screen blade impeller gave the smallest and uniform sizes of liquid droplets, and it had a good performance for liquid—
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liquid dispersion. In this condition, Power number was not affected by Reynolds number and it was constant in turbulent

flow region, and Sauter mean diameter(ds,) of liquid droplets was expressed as a function of volume fraction of organic

phase(¢) and Weber number(Ny,) as follows:
dy/D=a(1+b@)Ny, >
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Fig. 1. Details of the solid edged screen blade
impeller.
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Fig. 2. Effect of agitation speed on H,/H for
various impeller blade types : flat( 0), solid
edged( ®), 60mesh(2 ), and 40mesh( o).
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Table 1. Minimum Agitation Speed(rpm) Required
for Complete Dispersion of Organic Phase

Blade type
¢ flat 60mesh | 40mesh |solid edged
1/5 660 970 1040 830
1/4 700 1050 1160 940
1/3 720 1080 1170 1030
1/2 740 1120 1250 1100
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Fig. 4. Effect of agitation speed on power con-
sumption for various impeller blade ty-
pes : flat(0), solid edged(®), 60mesh(~),
and 40mesh( o).
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Fig. 6. Effect of agitation speed on mean drop
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for various impeller

Table 2. Minimum Power Consumption(Watt) Re-
quired for Complete Dispersion of Organic

Phase

4 Blade type

flat 60mesh | 40mesh |solid edged
1/5 0.88 0.97 1.06 0.92
1/4 1.00 1.21 1.46 1.14
1/3 0.99 1.26 1.48 1.17
1/2 " 1.36 1.55 1.21
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Table 3. Sauter Mean Diameter(mm) of Liquid
Droplets in Complete Dispersion of Organic

Phase
4 Blade type
flat 60mesh | 40mesh |[solid edged
1/5 0.81 0.81 0.82 0.54
1/4 0.84 0.82 0.80 0.57
1/3 0.83 0.81 0.78 0.61
1/2 0.84 0.80 0.80 0.63
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