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tential source of disaster at some distance from the dusty 
operation. (See Chapter 52.)

Intensity of a dust explosion depends upon: chemical and 
thermal properties of the dust; particle sue and shape; con* 
centration in air; proportion of inert dust in the air; moisture 
content and composition of the air; size and temperature of 
the ignition source; and degree of dispersion of the dust cloud. 
Investigations on the explosibility of dusts require determina­
tion of the maximum pressure developed during explosion of 
a known air concentration, as well as determination of the 
rate of pressure rise. Investigators frequently experience 
difficulty in obtaining dust suspensions of uniform dispersion, 
and this should be kept in mind when comparing results from 
several sources"

Minimum explosive concentrations of airborne dusts al­
ready tested range from 0.01 to 03 oz per cubic foot, or 10 
to $00 grams per cubic meter of air. Maximum pressures gen­
erated have been reported as high as 500 psig, although they 
are more likely to be of the order of 50 prig. Investigations 
on the flammable characteristics of dusts are currently made 
at 0.1 and 0.5 oz per cubic foot."'"

ATMOSPHERIC POUEN

Properties of pollen grains discharged by weeds, grasses, 
and trees and responsible for hay fever, are of special interest 
to designers of air cleaning equipment (see Allergic Dis­
orders in Chapter 8, and Air Owning, Chapter 24). Whole 
grains and fragments transported by the air range chiefly 
between 10 and 50 microns in site, but some have been meas­
ured as small as 5 microns, and others over 100 microns in 
diameter. Ragweed pollen grains are fairly uniform in size 
within the range of 15 to 25 microns. Pollen grains can be 
removed from the air more readily than the particles of 
dust prevalent in outdoor air or produced by dusty processes, 
since the latter predominate in the range of 0.1 to 10 microns 
in size.

Most grains are quite hygroscopic and therefore vary in 
weight with the humidity. Illustrations and data on individ­
ual pollen grains are available in the botanical literature."1 “• ** 
Geographical distribution of plants known to produce hay 
fever is also recorded."1"

The quantity of pollen grains in the air is generally esti­
mated by exposing an adhesive-coated glass plate outdoors 
for 24 hr, and then counting calibrated areas under the micro­
scope. Methods are available for determining the number of 
grains in a measured volume of air,"1 01 * but their greater 
accuracy has not caused them to replace the more simple 
gravity slide method used for most pollen counts. Counting 
technics vary somewhat, but the daily pollen counts reported 
in local newspapers during the hay fever season usually repre­
sent the number of grains found on 13 sq cm of a 24-hr 
gravity slide.

Hay fever sufferers may notice the first symptoms when 
the pollen count is 10 to 25, and in some localities the maxi­
mum figures for the seasonal peak may approach 1000 for a 
24-hr period, depending upon the sampling and reporting 
methods of the laboratory. Translation of gravity counts by 
special formulas to a volumetric basis, or. the number of 
grains per cubic yard or per cubic foot of air, is unreliable 
because of the complexity of the modifying factors. When 
such information is important, it is best obtained directly by 
a volumetric instrument. The number of pollen grains per 
cubic yard of air evidently varies from 2 to 20 times the 
number found on 1 sq cm of a 24-hr gravity slide, depending

on grain diameter, shape, specific gravity, wind velocity, 
humidity, and physical placement of the collecting 
plate.®1 01 °

AIRBORNE BACTERIA
Study of the occurrence and significance of micro-organisms 

in the atmospheres of the indoor world is absorbing the en­
ergies of a substantial number of physicians, bacteriologists, 
agrobiologists, physicists, public health workers, engineers, 
and hospital personnel. Some data are available on the types 
and quantities of bacteria found in a variety of spaces, but it 
is not possible at present to use this information as a con­
clusive index of the potential health hazard of a given en­
vironment. The reported number of airborne organisms may 
vary from 1 to 1000 per cubic foot of air, influenced some­
what by the method of testing." Many are attached to the 
dust particles present in the air.

Where it seems advisable or desirable to control the bac­
terial content of rooms, public conveyances, or buildings, 
highly effective methods are available (see Chapter 8), and 
their extended use may do much to assist the workers in this 
field in accumulating the necessary mass of evidence that 
will decade the practical value of air sterilization for the con­
trol of communicable disease. It is now well established that 
ultra-violet radiation is feasible for the protection or preserva­
tion of pharmaceuticals, cosmetics, and food products.

RADIOACTIVE AIR CONTAMINANTS"
Radioactive air contaminants are physically similar to 

ordinary industrial and chemical plant contaminants. They 
differ from ordinary contaminants, however, in that they 
may be highly toxic when ingested and may present a direct 
radiation hazard when accumulated in appreciable quantities. 
Another factor which must be considered in the filtration of 
these materials is the possibility of their being concentrated 
in plant and animal life in the area of contamination. Con­
centrations resulting from absorptions by plants and sub­
sequent feeding of animals in the magnitude of several thou­
sand times, is not unusual. Tolerances for radioactive 
contaminants have been established and are under continu­
ing study and review. Guidance in regard to tolerance levels 
for discharge of contaminated air in different types of lo­
calities can best be had from the classified literature which 
is available through proper clearance procedures.
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