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Particle Size Measurement by Hydrostatic Pressure Measurement Method
— Effect of Initial Concentration
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The hydrostatic pressure measurement method is one of the settling methods of a particle size distri-
bution measurement. We measured the particle size distribution of the alumina slurries by this method and
investigated the effects of the slurry concentration. However, the measured cumulative undersize is evalu-
ated to be smaller than the true value at the high concentration because of the hindered settling. Therefore,
in order to correct this phenomenon, we tried to use several equations of hindered settling suggested until
now and the experimental equation. As a result, the particle size distribution of high concentration slurry
can be measured without any dilution operations by using fitted experimental equation. Furthermore, the
mean particle size measured by this method was closer to nominal value than the one measured by the

laser diffraction method.
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Fig. 1 Schematic illustration of time change of the
hydrostatic pressure of ideal slurry
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Fig. 2 Schematic illustration of time change of the
hydrostatic pressure of real slurry
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Fig. 3 Zeta potential of abrasive alumina powder as
a function of pH
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Fig. 4 Experimental apparatus for hydrostatic pressure
measurement

Table 1 Distance from slurry surface to measurement
point on hydrostatic pressure measurement

Initial Distance from slurry P P
concentration surface to . (kPa) | (kPa)
(vol%) measurement point
0 (cm)
10 15.0 191 1.47
20 11.0 1.72 1.08
30 8.0 1.48 0.78
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Fig. 5 Time change of the hydrostatic pressure for
various abrasive alumina powders
(@ #2000, (b) #4000 and (c) #6000
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Fig. 6 Particle size distributions measured by the
hydrostatic pressure measurement for
abrasive alumina powder #2000
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Fig. 7 Particle size distributions of abrasive
alumina powder #2000 corrected by
Steinour’s equation
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Fig. 8 Particle size distributions of abrasive
alumina powder #2000 corrected by
Richardson-Zaki’s equation
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Fig. 9 Particle size distributions of abrasive
alumina powder #2000 corrected by
Happel’s equation
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Fig. 10 Particle size distributions corrected by Eq.

(6) for various abrasive alumina powders
(@) #2000, (b) #4000 and (c) #6000
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Fig. 11 Particle size distributions of abrasive
alumina powders measured by the
laser diffraction method
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Fig. 12 Particle size distributions of abrasive
alumina powders measured by image
analysis method
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Nomenclature

g : gravitational acceleration (me+s? t  : settling time (s)
h  : distance from slurry surface to measurement u. : hindered settling velocity of single particle (m-*s™")

point (m) u~ : settling velocity of single particle (mes™
P : hydrostatic pressure (kPa) x  : particle diameter (m)
P : maximum hydrostatic pressure (kPa) [ :viscosity of liquid (Pa+s)
P.in : minimum hydrostatic pressure (kPa) ¢ : particle concentration (=)
Qs : cumulative undersize (=)
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