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hygiene is both a science and an
trial hygiene encompasses the total
control, including the recognition
tion of those factors of the environ-
ating from the place of work which
illness, lack of well being, or dis-
either among workers or among the
‘ty as a whole. In short, industrial
can be defined as the identification,
n, and control of occupational
azards. Industrial hygiene aerosol
differs from general aerosol mea-
ts in several ways. First, in evaluating
trial environment, the aerosol con-
tisalmost always known, or it can be
from a knowledge of the process or
in use. Only in limited cases is the
performed to identify an unknown
ant. Second, industrial hygiene sam-
y is mainly performed by the use of
battery-operated air sampling
t. This equipment is usually worn
orker for the duration of the work
fine the exposure of that individual.
own as personal breathing zone air

sampling. The personal breathing zone is that
air that would most nearly represent the air
inhaled by the worker and is usually con-
sidered to be either less than about 30 cm
from the workers mouth or a distance of four
to six feet from the floor. Lastly, the concen-
trations encountered in industrial hygiene are
usually higher than those encountered in
community air sampling but much lower
than that potentially present in monitoring
the effluent of a stack or other process vent.

Historical Perspectives

Air sampling equipment for the measurement
of aerosols has evolved over the past several
decades in the direction of miniaturization
and automation. First (1988) cites the ex-
ample of the Greenberg—Smith impinger,
which was the workhorse of aerosol sampling
in the 1920s. This device was too large and
heavy to permit its use as a personal aerosol
sampling instrument. It was supplanted a
decade later by the smaller and lighter midget
impinger which required a pump and motor
only one-tenth the size of the earlier equip-
ment. For aerosols, he notes, the midget im-
pinger has been largely replaced by the use of
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50% for 15 and 35 um particles, respectively
(ACGIH 1991). Vincent and Mark (1990)
studied a variety of aerosol samplers in rela-
tion to the ISO particulate-size-selective cri-
teria recommendations previously mentioned
(ISO 1983). They found that an aluminum
25-mm open-face cassette, 25-mm closed-face
cassette, and a 25-mm closed-face cassette
with seven 4-mm holes drilled in the front
cover, matched the 1983 ISO Inhalable
Particulate Mass curve quite well for low
wind speed (0.5 pm/s) and for particles with
aerodynamic diameters up to about 15 pum.
Several European samplers (both personal
and area) show promise as inhalable dust
samplers (Vincent and Mark 1990).

Electrostatic effects can also result in
sample bias. Baron (1987) found that aerosol
charge is capable of producing a significant
sampling error in asbestos fiber sampling.
Cornett et al. (1989) noted fiberglass depo-
sition on the inside surface of 50-mm conduc-
tive cowls used in conjunction with 25-mm
mixed cellulose ester filters. When the exten-
sion cowls were washed, an overall increase of
16.5% was observed in the weight of fibers
deposited. In 88% of the cases, fibers on the
cowl were visible to the naked eye. Blackford,
Harris, and Revell (1985) presented data on
the reduction of dust losses within the cassette
of the SIMPEDS personal dust sampler.
Hunsaker et al. (1988) showed that under
conditions of minimal electrostatic deposition
onto cassette walls, the NIOSH 7400 method
exhibits a nonuniform distribution of fibers
within a 60° wedge. It is conceivable that the
selection of counting fields in particular re-
gions of the filter allow a distinction between
compliance and noncompliance.

METHODS OF ANALYSIS
Microscopy

Microscopy ranks as one of the important
tools in the analysis of aerosols. Historically,
microscopy was used to count particles col-
lected in impinger solutions. Today, micro-
scopy is the principal technique used for the
differentiation of fibers from other dust par-
ticles. Optical microscopy is limited to the
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detection of particles large
0.3 pm. Scanning electron mic
and transmission electron mic
allow the measurement of s
(Middleton 1982; Warner
1988). In addition, -electrc
allows elemental analysis op
particle basis. Depending on tl
nique used, particles may be aj
on the filter, or a sample prep;
ure may be employed to resuy
ticles for redeposition on a sp
In direct analysis of filter sa:
are counted in f discrete, ran
microscope fields, each of kno
number of particles on the fil
number concentration of part
are determined by the followi
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where n is the total number of
ted, Q the volumetric flow rate,
time, and A the effective filtes
area available for collection an
by the filter holder).

Because this technique asst
ticles are distributed randoml
care must be exercised in samj
uniform deposition by the use
collection devices, e.g., open-i
using conductive cowls (Corne
Hunsaker et al. (1988) suggest:
standardized method of field
asbestos fiber counting, such as
oriented radially or strictly wi
portions of the filter, becaust
uniform distribution of fibers
wedge.

The precision of the particle
on the total number of part
Particle counting (for total ¢
than about 16 particles) obeys
istics: the variance of this distrit
to the mean. Under ideal condil
tive standard deviation (RSD)
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