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1. Scope

1.1 The purpose of this practice is to present procedures for
calculating mean sizes and standard deviations of size distri-
butions given as histogram data (see Practice E1617). The
particle size is assumed to be the diameter of an equivalent
sphere, for example, equivalent (area/surface/volume/
perimeter) diameter.

1.2 The mean sizes/diameters are defined according to the
Moment-Ratio (M-R) definition system.>>*

1.3 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:’
E1617 Practice for Reporting Particle Size Characterization
Data

3. Terminology
3.1 Definitions of Terms Specific to This Standard:

! This practice is under the jurisdiction of ASTM Committee E56 on Nanotech-
nology and is the direct responsibility of Subcommittee E56.02 on Physical and
Chemical Characterization.
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3.1.1 diameter distribution, n—the distribution by diameter
of particles as a function of their size.

3.1.2 equivalent diameter, n—diameter of a circle or sphere
which behaves like the observed particle relative to or deduced
from a chosen property.

3.1.3 geometric standard deviation, n—exponential of the
standard deviation of the distribution of log-transformed par-
ticle sizes.

3.1.4 histogram, n—a diagram of rectangular bars propor-
tional in area to the frequency of particles within the particle
size intervals of the bars.

3.1.5 lognormal distribution, n—a distribution of particle
size, whose logarithm has a normal distribution; the left tail of
a lognormal distribution has a steep slope on a linear size scale,
whereas the right tail decreases gradually.

3.1.6 mean particle size/diameter, n—size or diameter of a
hypothetical particle such that a population of particles having
that size/diameter has, for a purpose involved, properties which
are equal to those of a population of particles with different
sizes/diameters and having that size/diameter as a mean
size/diameter.

3.1.7 moment of a distribution, n—a moment is the mean
value of a power of the particle sizes (the 3rd moment is
proportional to the mean volume of the particles).

3.1.8 normal distribution, n—a distribution which is also
known as Gaussian distribution and as bell-shaped curve
because the graph of its probability density resembles a bell.

3.1.9 number distribution, n—the distribution by number of
particles as a function of their size.

3.1.10 order of mean diameter, n—the sum of the subscripts

p and g of the mean diameter D, .

3.1.11 particle, n—a discrete piece of matter.

3.1.12 particle diameter/size, n—some consistent measure
of the spatial extent of a particle (see equivalent diameter).

3.1.13 particle size distribution, n—a description of the size
and frequency of particles in a population.

3.1.14 population, n—a set of particles concerning which
statistical inferences are to be drawn, based on a representative
sample taken from the population.
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