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A Comparison of Particle Size Distributions Measured
by Microscopic (Feret Diameter) and Laser Diffraction Method
—— Ground Product of Sr-Ferrite —
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Abstract
It is a important analysis to evaluate correctly the size of fine or ultrafine particles for

13

raw materials or products in many kinds of industries. There are many different principles to
measure the particle size. The laser diffraction and scattering method is the most popular one,
but it is first necessary to confirm the particle size by a microscope.

In this study, size distributions of Sr-ferrite particles were measured by the microscopic

method and the laser diffraction method.

The Sr-ferrite particles used as the sample were

ground in the dry, the wet and dry grinding with methanol as grinding aid by a ball mill. The
particle size distributions which were measured by the two methods were compared.
As a result, the sizes measured by the laser diffraction method were larger than the feret

diameters measured by the microscopic method.
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Table 1 Dimensions of mill and ball used

Mill
Diameter (m) 0.13
Volume (m®) 2% 107°
Grinding ball
Diameter (m) 0.02

Table 2 Grinding conditions for dry grinding with
grinding aid

Grinding aid Methanol
Volume of grinding 0 0.24, 0.41,
aid X 10° (m®) 4.8, 1.2
Volume ratio, ¢a X 10° 0 0.32, 0.55,
(m’*m ™) 6.5, 9.7
Grinding time (h) 1,416,321, 4, 16, 32, 64

Table 3 Grinding conditions for wet grinding

Volume of water X 10*
(m®)

Volume ratio, ¢w
(m®m™)

0.37, 0.74, 1.48, 2.22

0.5,1,2,3

Grinding time (h) i, 4, 16, 32, 64, 128
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Figure 1 Feret diameter, x.
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Figure 2 Comparison of cumulative undersize distribu-
tions measured by different workers.
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Figure 3 Comparison of cumulative undersize distribu-
tions at dry grinding
(t=16h, Sv = 2,746 m**kg™).
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Figure 4 Comparison of cumulative undersize distribu-
tions at dry grinding with grinding aid (¢ =
6.5 X 10" m®m™, t = 16 h, Sv = 3,402 m*kg ™.
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Figure 5 Comparison of cumulative undersize distribu-
tions at wet grinding
(pw=10.5m’m™>? ¢t=16h, S» = 4,456 m*+kg™").
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Figure 6 Comparison of cumulative undersize distribu-
tions at dry grinding with grinding aid (¢s =
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Figure 7 Relationship between xos (L) and xes (M) at dry
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Nomenclature

fi: mass fraction of particle size x: )
Ni:number of particles in size x: )
@ : cumulative undersize mass distribution &)
Sw : specific surface area (m’kg™)
t: grinding time h)
x : feret diameter (um)

x0s (L) : median diameter measured by laser diffraction
method (um)

xos (M) : median diameter measured by microscopic
method (e m)

xos (L) : particle size passing 80% of products measured
by laser diffraction method (um)

x0s (M) : particle size passing 80% of products measured
by microscopic method (tm)
p : density (kgem™
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xos (L) = 1.11 x0s (M) ErAEmsE ()
xos (L) = 1.24 205 (M) By 8
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@ » : volume ratio
= (volume of grinding aid)/(volume of feed sam-
ple) (m®sm™)

¢ w : volume ratio

= (volume of water)/(volume of feed sample)

(m’*m™)
Subscript
i:index for size interval ©
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