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velocity. This type of dispersion is known
u dynamic projection and is a result of the
Kaetic energy of the particle’s motion. As
the mass of the particle decreases, however,

. & point will be reached when its kinetic
" mergy (which is one-half the mass times
. the square of the velocity) is too small to

wvooome ir resistance. The particle’s for-

“ward velocity is thus minimized and it re-
mains suspended in the cootaining air mass.

As 2 rough approximaton, macroscopic
paricles (those visible to the paked eye)
are cocsidered to be dispersed by dymamic
Projection.  Microscopic  particles  (those
vigble only through a microscope) are con-

. #desed to have a mass so small that thei:
- Wovewment is dependent on the containing

af mass. Contaminants such as the larger
d?ﬂ particles, mists, and sprays, which are
dirperzed by dynamic projection, can cause

- erternal injury such as acid burns, eye dam-

u¢, and dermatitis. The microscopic part-
et are dangerous to health if inhaled.

- Separation in airbomne dusts

Dust in the air may or may not have the
e composition as its parent material.
dﬂemining factors are the particle
and dfniir)‘ of each component in the
wiwal misture, and the hardness of the

rials (hard materials will resist the

‘enzing action of a mechanical device).

Far example, foundry molding sand con-
. b“ large percentage of free silica with
o F percentage of clays. Most of the

7 consist of fne particles that can be
iy me, but most of the free silica parti.
h‘:‘; o large to be airborme. The air.
Wu{. therefore, as compared with the
€ por Burture, may contain a much high-

Centage of clays and a much lower
“STge of free silica.
R particles are, of course, attracted by
2“‘7' eir settling rate through suil
ope ("W Wil.h their size, density, and
'L’"Y t'h"ml;mplc particles scttle out more
» e '30 larger patticles hecause of their

g l)Hrmrxcn' density and because of their
Moo tvenced by Bruwnian movement
e ouc ri?’-l_dn larger than 10 u will sct-
Lo nt““;‘;‘:hmhn. The estimated set-
hml"Tablc 3;[:3 dusts in still air are

uu:f the particles in airhornc indus-
#are small. Necause of air cur-
€ Bae particles in dust clouds at an

=e
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TABLE 38-A.

SETTLINGC RATES FOR
SILICA DUSTS IN STILL AIR

Size Time to
(n) Fall 1 ft
(minutes )
0.25 580.0
0.50 187.0
1.00 54.0
2.00 14.5
5.00 25

operation will remain suspended in the
workzoom air for relatively loag periods of
time. The smaller dust particles, moreover,
will trave] farther away from their point of
origin than will the larger particles so that
the farther dust is from its source, the
greater the percentage of small particles it
contains.

Mechanism of inhalation

With the exception of such Ebrous mate-
rials as asbestos, dust particles must usual-
ly be smaller than S u in order to enter the
alvecli or inner recesses of the lungs (see
fllustration of the bronchial tree in Chap-
ter 42, “lonizing Radiation™). Although
s few particles up to 10 u in size may
enter' the lJungs occasionally, nearly all
the larger particles are trapped in the pasal
passages, throat, larynx, aches, and bron-
chi, from which they are expectorated or
swallowed into the digestive tract. \When
larger particles of certain todc dusts are
trapped in the upper respiratory passagecs,
they can be ahsorbed by the body Buids in
the nasal passages and in the digestive tract
before they are eliminated. Hence the final
tovic effects of larger dust particles may be
delayed. The larger particles of irmtant
dusts can cause immediate effects in the
upper respiratony syalcm.

Ragwecd pollen, which varies from 18 to
25 u in diameter can cause hay fever from
its action in the upper respiratory system.
This type of dust and other allergenic nypes,
as well a< bacterind and smitant dusts, can
cause dificulty even in the larger airborne
sizes.

When dust-ladcn air 4y inhaled, somie of
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welocity. This type of dispersion is known

& dynamic projection and is & result of the

kinetic energy of the particle’s motion. As

mass of the particle decreases, however,

. 8 point will be reached when its kinetic

wergy (which is one-half the mass times

the wquare of the velocity) is too small to

+ evorcome alr resistance. The particle’s for-

. " ward velocity is thus minimized aod It re-

®alzs suspended in the containing air mass.

* As a rough approximation, msczoscopic

pasticles (those visible to the paked eye)

tre considered to be dispersed by dyvamic

. Projecticn.  Microscopic  particles  (those

" vigble only through a microscope) are con-

.- Sdered to have 3 mass so small that their

- movement is dependent on the containing

- &b mas. Contaminants such ss the larger

g ‘Iﬂ particles, mists, and sprays, which are

$ spened by dynamic projection, can cause

. &terna] injury such as areid bums, eye dam-

8¢, and dermatitis. The microscopic parti-
et are dangerous to health if inhaled.
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- Sepanition in airborne dusts

4 Dust in the air may or may pot have the
’i" Wme composition as its parent material.
b determining factors are the particle

- ad degsity of each compogent in the
23l mixture, and the hardness of the
Suerials (hard materials will sesist the
Venzing action of a mechanical device).
For example, foundry molding sand con-
3 large percentage of free silica with
i o percentage of clays. Most of the
7 consist of Sne panicles that can be
me, but most of the free silica pard.
h‘:“ 00 large to be airbome. The air-
panks d'm? therefore, as compared with the
1 'a‘d Mixture, may costain a much high-
Pereentage of clays and a2 much lower
~FBUge of free silica.

M2 particles are, of coursc, attracted by

N A

q :':?11 eir settling rate throngh still
tpe \;'.”Y wil?\ their size, density, and
Snly ihlcoscopuc particles settle out more
e 3n larger particles hecause of their
\.. =7 Minor density and because ul their

u::n;"a“!_lccd by Brownian movement,

o me'd“ larger than 10 u will set-

Log i tUvely fast. The estimated set-

hah'—‘ for silica dusts in sull air are
Table 19.A.

o of the particles in airbame indus-

Yls are gmall.

1J

Because of air cur-
ne particles in dust elouds at an
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TABLE 338-A.

SETTLINGC RATES FOR
SILICA DUSTS IN STILL AIR

Size Time to
(n) Falll it
(minutes)
0.25 550.0
0.50 187.0
1.00 $4.0
2.00 145
5.00 25

operation wjll remain suspended in the
workroom air for relatively long periods of
time. The smaller dust particles, mareaver,
will travel farther away from their point of
origin than will the larger pa-ticles so that

- the farther dust is from its source, the

greater the percentage of small particles it
contains.

Mechanism of inhalation

With the exception of such Sbrous mate-
rials as asbestos, dust particles must usual-
ly be smaller than S u in order to enter the
slvecli or inner recesses of the lungs (see
ilustration of the bronchial tree in Chap-
ter 42, “lonizing Radiation™). Although
a few particles up to 10 u in size may
eoter " the lungs occasionally, nearly all
the larger particies are trapped in the pasal
passages, throat, larynx, traches, and bron-
chi, from which they are expectorated or
swallowed into the digestive tract. \When
farger particles of certain todc dusts are
trapped in the upper respiratory passages,
they can be ahsorbed by the bady fuids in
the nasal passages and in the digestive tract
before they arc eliminated. Hence the final
toxic efects of larger dust particles may be
delayed. The larger particles of imitant
dusts c¢an cause immediate efects in the
upper respiratony s\l

Ragwecd pullen, which varies from 18 to
2S u in dianwter can csuse hay fever from
its action in the upper respiratary system.
This type of dust and other allergenic types,
as well as bacterisl and irritant dusts, can
cause difficulty even m the larger airborne
sizes.

When dust-laden air is inhaled, sone of
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In very tare cases, encugh dust has been
imhaled to cause mechanical blockage of the

" sir spaces. (Flour dust has been known to

ause this condition.) Some dusts may be

" asentially inert and remain in the lungs

indefinitely with no recognizable irritation,
ad a few (like limestone dust) may be

. :r:iuaﬂy dissolved and eliminated without

" Silicosis is the most important lung dis-
ase caused by the inhalation of mineral
dugt. It is well-lnown in industries where

_eystalline free silica dust is present, such
: u foundries, glass manufacturing, granite

eutting, mining, and tuaneling in Qquartz
rock. It is found throughout the world, and

. I the past it has had many names, such as

uiner:s asthma, grinder’'s coosumption,
lﬂmf phthisis, potter’s rot, and stone-
®aon’s disease. The same occupational dis-

’ Gi:,‘however. is meant by all these pames,
‘ md it is caused by dust from crystalline

silica, usually Quartz.
Slicosis has been defined as “a disease
to breathing air containing silica char-
&derized gnotomically by generalized -
changes and the development of mili-

. Yy sodulation in both lungs, and clinically

by thortness of breath, decreased chest ex-
» lessened capacity for work, absence
[Ever, incteased susceptibility to tubercu-

e (some or all of which symptoms may

Bftsir:l). and by characteristic X-ny
gs.

’sﬂacosis has been known to manifest it-

after widely difiering periods of expo-

8% 0 silica dust. Apparently, develop-
®et of the disease depends upon:

!‘ The amount and kind of dust inhaled.

- m percentage of free silica contained
& the dyse,

L The farm of the silica.
€ size of the particles inhaled.
¢ duration of the exposure.
¢ Powers of resistance of the indi-
ual cancerned.

" ¢ preseace or absence of a complicat-
8 Process such as infection.

M ;
38y theories have been advanced over
_Qytzrs o ewliin why crystalline frec
b nﬂtu as it docs in the lungs It is now

L btd that the BLrosis produced is caused

¥ the bardness or sharpness of the

particles, but by a combination of slight
solubility with a physiochemical eficct and
an immunological effect—but no ene is cer-
tain of the exact mech of the di
Experimental work on the reasons for the
development of silicosis is still going on in
various parts of the world. If the precise
mechanism of silicosis could be determined.
better medical preventive measures might
be developed and nos:ibly a cure could be
found.

Amorphous free silica differs from erv-
stalline free silica in physical structure and
in physiological effects. In the amorphous

state, molecules of silica are rar ° =iy ori-
ented and may be paturally ¢ .rted to
opal and diatomaceous earth (; .elguhr)

or artificially coaverted into such forms as
silica gel, silica fume, and fused silica or
quartz. :

If amorphous silica.is beated to a high
temperature, ss ia calcining, forms of ery-
stalline free silica called cristobalite and tri.
dymite result, intermediate forms of amor-
phous silica are known as crvpto-crystalline
{ ultra-microcrystalline ). Inhalation of these
crystalline forms can readily cause diatoniite
PrEumoConiosis.

Whea diatomaceous earth is calcined, par-
ticularly in the presence of a trace of alka-
line fux, appreciable quantities are coan-
verted to cristobalite. As a result of studies
made by the U.S. Public Health Service, it
has been recommended that the threshold
limit value for crude or amarphous diatomite
be placed at 20 mppef (million particles per
cubic foot), but that the atmospheric con-
centration for dust containing ¢nistobalite be
kept under § mppef.

Various commercial products containing
particles of silica under 1 u in size are
available. The physiclogical effects of these
products have not been well defined. Until
moare experience with human bheinac i awvail.
able, these products should be handled with

[ 1150

*Anwrican  Public Henlth  Associstion,
1790 Broadway, New York City. “Report
(Joint) of the Comuutice on Pneumoconi-
osis and the Committec on Standard Prac-
tices in Compens.ition of Occupational Dis.
eases.” Year Book, 1913,
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