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DUSTS, FUMES, AND MISTS

~IN INDUSTRY

Copies of this duta sheet will be evailable for purchuse within

30 days. Subscribers 1 the Councit's data sheet maintenance

service will receive a copy in the next quarterly mailing.

Introduction

I. Industrial  dusts,  avisis, and

Mumes, their hazards and their con-.
" trol. are discussed inhis data sheet*
The  general  principles  presented

can be applied to evalue most in-
dustrial  situations  invalving  these
air confaminants and o determine
the need for controls. Tais data sheet
is intended to guide employers, plant
safety  engineers. personnel man-
agers, and supervisors,

2. A plant manager who believes
that he has a toxic or irritating dust
problem should consult & competent
industrial hyvgicnist. Such help iy
be abtained from his own company.
insurance  carricr. private consul-
tants,  or state heulh or Labor
agencey.

Tw protect the health of em-
playees who work where o dust,
fume, or mist created by o manufae-
turing prrocess is released into the -
mosphere, o control program may be
regquired. In such o case, three steps

st be tahen:

. The properties of the specific dust,
fume, or mist amd s possible
physiological ctfects on cmplosees
must be ascertained

T T e datar sheet cners tovic and nre
Ling  Jaif Contaninants cocesunictadin
edustrey, I does ooz mchnee adiscission
of the evplosine propert o of sich o

haine particubate matter.

This dota shee: is one of o series
published by the Nationol Safety
Council, reflecting experience from
many ‘scurces. Not every ‘accept- -
able scfety procedure in this
{ield is necessarily included. This
dota sheet should not be con.
fused with Americon Safety Stand.
ords, federal lows, insuronce re-
quiretaents, stale lows, rules, reg-
ulaiions or municipal ordinances.

[

The particular exposure st e
waltiited Wy dust counis or by
Shemical analvaes of aie samples,
aned o step-buestep analysin ol the
opctations must beoanrde 1o find
the arcas where emplovees are es-
posad e hazardous amounts ot
the material, ‘The operational anal.
snin abe should  determine how
the dust, bume, or mist is dispersad.

Appropriate. methads of - control
must be provided where indicated.
The tipe and entent of controb
will depend  upon the  phyical,
chemical. and tovic propertios of
the dust, tume. or mist, the evalua-
tien made of the expesare, and the
opetaiton that disperses the con-
taminaat. Lhe ovtensive controls
necded  tor Tead onde dust, dor
eramp’e. would not be necded tor
Limiostene dust, sinee much greater
Guantitzos of hmestone dust can be
tolerated

<. Excopt Jor the <Rin discases.

most oceupiiional Jdiscases are ac-
quircd by inhalation of material
Tung tissue is by Lar the most efliciemt

“firedium  the ud} possenses for ab-

sorbing materials, {n addition, the
surface aren of this lung tissae aver-
ages 85 sgure meiers or about 320
~qu e fect.

. Catain dusts that n..uh the
lun:.« can pass directiy into the bload
stream and be absorbed over a long
period of time, Others may stay in the
Tungs and set up locai teritant or dan-
aging action.

Toxic and irritant dusts n
alsa by ingested inamounts that wray
ciuse trouble. 1T toxic dust swal-
Towed with food or <aliva is not wel-
uble in body fluids, it is elimimed
directly through the intestinal trict,
Toxic materials that are readily sol-
uble in body fluids cin be absorbed
in the digestive sysiem and picked up
dy the blood. '

7. A\ third way in which tesic
and irritint substances may enter the
svatem s skin absarption. Many or-
gunic componnds, such as TNT, ¢y-
anides, and most aromatic amings.
amides, snd phenols, can produce
svsiemic poisoning by direct contact
with e skin, Coniact of tovie amd
irritant dosts with the shin alse
result in ~khinirritaiion.

KA compared  to inialat on,
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Particulate Matter
The dust normdly nresent in
the  avmosphere has a0 berehicial
et in serecnmg oul somye of the

larmiul rans of the sun. Inhalation of-

Anis dust may not he harmiul bécause
cither the dust may be nontonic or
body mechapisms capture. remove
and climinate or isolate the small
amounts of dust trappid inthe lungs,
Air pollution, radioactive Tullom,
pollens, and similar conditions may
have an adverse elleet on some indi-
viduals, Alo, when the air breathed
contiine eaeessive amounts of dust,
the body has ditlicutty in handling
the load and dust may remain in the
lungs.

Sources

1O, The term dist as used inin-
dustey i generally applicd 1o ais-
borne solid particles that range in

siee from 0.1 pricron 1o 25 mictons.

tone micron [ 1HOLO00 centimeter
25000 inch). Process dusis
bBelowwe (L8 micron i sive are rasy
Drasts shove S microns in size usuadh
will ot sgav air-borne long enough
1o present an inhalition problem,

LD Dust may enter the air from
varions sources, Temay he dispersad
when o dusty muaterial s handicd.
such as when lead onide s Jumped
into g miser or a0 product s dm.ul
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wih al. Ausi may. by tornied
d:-p».r\d WA SRS aterial e
reduced 1o sl sizes i processes
such as grinding, crushing, blasting.
<haking, and drilling, In these proe-
LA 1hL muh.mu'
crinding or <haking deviee supplics
wosouree af enerey do disperse the
dusi formed (Figure Ty,
2. When o solid such as o matal
iv heated o a temperature high
cnough 1o volatilize it the volutil-
lized matter Liter condenses in cooler
aif o form a fame ¢ Figure 200 The
solid particles thai make up o fume
are eatremely dine. wsaally less than
03 micron in size. In some.cases. the
hot material reacts with the air 1o
torm an onide. Examples are fead
oaide fume from smeliing and iron
onvide fume from are welding, Ao, a
funw can by formed when a material
such as magnesium metal iy burned
“or whién \u.ldm-' or mas cutting is
done on _-.‘.xl\.:m/.d metal
I3 A miveis lormed when atinels
divided liguid is suspended inoair.
An example s the oil mist pro-
duced during cutting and grinding
Ur\\.mlu\n\

120 Seiske nitiy Be Tofmed h\ ihe

incomplete combustion of argunic
materals, Smoke "Lmnll\ contains
droplets as well as dry particles,
Fobacco, {or instinee, prodduces
at smohe composed of minuie tarry
dropleis, The sive of the particles
contned in wobacco smoke s ahout
025 micron,

15, Radivactive dust may be dis-
porsed i the same wass as other in-
dusiriad Justs, Radim, thoriam, and
other radioacing clements are press
vt n eadremel minute amounts in
the aimesphere.

Maoagnitude of porticles

T, When a solid is Broken into
hincly  divided particles. s surfiaee
arciis Incrcased many times, For o
ample, 1 ocubie centimeier 1000
cubie inch ot quartz i the lorm of o
cube when cruched mio Tamicnon
cubes Wil g 11T funon o .
00000 or one tnilion s particles
with o total surtiace arca of O square
meters (93 square anches o
comparad with 6 wquar
OO cGuare
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N million . mxlu por cubie foat o
Laifs (mm\l ).

Tresul: e drom 1 ocubae
centimeter of matenal reduced 1o
particles 1 cubic micron in ~size, will
QUCupY  an air space of 20,000

IS, Even smaller amounts of toxic
dusts, fumes, and misis wall muke o
workroom atmosphere hazardous
For L\lll!plL. the  threshold i

value for dead. as adopted by ahe

Americin Conference of Govern-

mental Industrind Hygieniss, v 002

milligram  per cubic meter of air

my, which i« 0.0000002

vunce per cubic foot. Theretore.

the dispersion-of only 0 GO vunes
of lead will be enough o give the
threshold fimitvaluc o 0.2 me com
of dust or fume in an wie spage o

10,000 cubic feet (280 cubic me-
ters ). The coneentrations thit min
be present in the workrowm withows
harm w health are ditferent tor dicfer-
ent subwrnges.,

19, A person with normal ¢yve-
steht can detect dust particles as sl
as SO microns in diameter, Smaller
air-borne particles can he datected
individually by the ked eye anly
when srone dight s rellected from
them, Dusi of respireble size 1helow
1O miacrons) cannot be seen without
the aid of o microscope.

200 Most industrial dusts consist
ol particles that vary widely in size.
with the small particles greatly out-
numbering the large ones. Conse-
quently, with few exeeptions, when
dusi is noticeable m the air around
anoperatien, probably more invis-
sible dust particles thun visible ones
JTC Present.

Seporution in air-borne dust

210 Dusian the air muay or o
ot have the same cmnpmilinn HE
iy parent matertal. The deternuning
factors are the purticle ~izc and
density of cuch component in the
originad misture, and the Bardness
of the muterials Churd nuterials will
resist the pulverizing
mechamcal devieen

220 For evample, toundrs mold-
my sad contiins i Lirge pereentage
of frow silica tagitsts vt o lewer
poreentage of cass, Mostof the class
vonsist of e particles thar can be
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e The a-borne Jdusi thore-
Sores as connpanad watiy e anzned
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lu\\c.' Pereenage of frev silica.

., 23 Dust p:mu.lu.m: of course::

attracied, by gravity, Their ettling
rite (hruugh sl wer will vary with
their size. demsity. .and shape. Mi-
croscopically small particles setile vut

~ = Joore: dowly. than darger partickes-bes -

cause of their relutively minor densi-
tv and because of their being in-
flucnced . by - Brownian  movenwent.
Mineral parnticles Larger than 10 mi-
crens will settle out relatively fast,
The cxtimated setling rates for silica
dusts in still iir are given in Table 1

SETTLING RATES

TABLE 1.
FOR SILICA DUSTS
Time to
Fall 1 Foot

Size in Microns {minutes)

0.25 5900

0.50 127.0

1.00 54.0

2.00 14.5

5.00 2.5

24, Mast of the particles in air-
borne industrial dusts are small. Be-
cause’ of ‘nir ‘currents. the fine parti-
cler in dust clouds at an operation
will renuiin suspended in the work-
room air for reltively long periods
of time. The smaller dust particles,
moreover, will travel farther away
from their point of origin than will
the Targer particles <o that the far-
ther dust is from ity souree, the
greater the pereentage of small par-
ticles 1 contains,

inhalation of Dusts, Fumes,

and Mists

250 With the exceoption of such
fibrous materials as aabestos, dust
p'nrliclc\ must usually be smaller than
S microns inorder o enter the alveoli
or inner recesses of the lungs, Al
though a few particles up o 10
microns in size mayv enter the lungs
occasiomally, nearly all the Larger
particles are trapped in the nasal
passages, throat, Liry ax, trachea, and
bronchi. from which they are evpee-
torated or swallowed ino the diges-
tive tract.

260 When Larger oartickes ol cer-
tin tonie dusts are trapped in the
UPPCr  respiratorny they
can be absorbed by the hody Tuids
m the nasal ammd e tite

Passages,

s ees

- digesive tract betore they ane climi-
racted. Hence the tinal 1a8ic UITecta
of Lirger dust particles mi: v he de-
luned. The larger particies of irri-
tant dusis can cause immediate effects
in the upper TENPICIOTY aystem.
b e [ ETTTO| pulh.n “which Vur-
ies from 18 1o 25 microns in diameier
cun cause hay fever fram its action
in the upper respiratory sviem. This
tvpe of dust and other allergenic
Types. as -well as bacterial -and
rritani duss. can
cven in the lurger sir-borne sizes.
28, When dust-laden air is in-
haled. some of the larger particles are
trapped by the hairs in the nose,
Oier “dust particles are removed
from the air as it passes over the
meist mucous membrianes of the nose.
throat. and other portions of the
UPOCT respiratory svstem.
29. The bronchi xid other re-

spiratony passages are coverctd with'

a lurge number of tiny. hairlike
cilii microscopic  whiplashes.
which aid in the removal of dust
trapped on these moist surfaces. The
ciiia. all bending in one dircction,
make a fast siroke toward the mouth
and. a alower - peturn - stroke.- Tivis -
action tends o push mucous and
depasited dust upward o the mouth
so that the particles can e ex-
pectorsted or swallonwed.

or

Retention of dust

20, Many studies have been mad.
in an ctfurd to determine the amount
of dust that is retained in the lungs.,
but there is no simple answer to this
question. It has been shown that
the size of the dust particles, the
rate of respiration. the density of
the dust in the uair. the eflicieney of
the  dustecatching mechanism,  and
probably muny ather Factors are ine
volved.

Sizes of porticles inhaled

310 Abhough an occasional dunt
particle of l.ll’:.‘;l’ sie will enter the
lungs, partizles less than 3 microns in
diamierer are the most likely 1o do <o
and thus have the greatest oppo--
tuniiy to cause a phasiological re-
action. in silicotic fungs. for exampl:,
dust particles under 3 microns great.y
outnumber larger ones. and many
particles are less than 1 micron.

32 In e of ey fine
fibtous asbosios dusi, an eveeption
oceurs in the size of p-miclc\ in-
haled \I.m\ sihersup to 100 microns

ety
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cause difliculty’

Figute 2. Metol volatilized by the heot of we!

On ¢k

fumes are tenov.

_ing Iater ‘condenses 1o form o fume.
bench- -eldmg iastollaton,
ot their zoiat of origin by o properly lucon

locol cxhauss instolletion. Couttesy Americe

Foundrymen's Scciety.

of aNdases workers at utopsy,
typical fibrosis cauved by bt
is produced by fibers ringing nvs
20 1o 30 microns in length, but ont
afew miicrons wide.

Physiclogical effects
33, The physiological  reactior
_caused by the iphatation of it
borne p.xrm.ul.uc matter will vur
with cifferent types of dusts, Tume
and nists. The reactions  include
. The  cardiopulmonary reactio
which comisis ol the pneumnsee
ntenes. such as silicosis and e
rosie, I certain cases, specilic typu
of lung pathology result, amd th
heart mas be allected  (eor pul
monaled when the fibrosic il
vanced. In other cases. there
mainly just an accumulation ol
relaiively inert dust in the lungs

z

The sastemic reactions which ar.
cased by tonic dusts of such cle
ments as e, mamginese. cnd
mium. amd mereury, by their com
pounds, and by certain organic
compounds.

Metal tume feser which raalt
from the inhalation of finely divid.
ed and (reshiy generated fume o
zing or possibly of magnesium o
ol thuir osides, This s o transien:
condition,

Allergie amd -ensitization reactions
which may Fe caused by arhala-
tion of. or shin contact with, sueh
matceriils organic  dusis trom
Hour, graims, amd some woods and
dusts ot tew organie and anor-
gonic chemcals,

as

3
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Zhuleedony

Chesrt

tissobalite

Flint
Jauper
Quartz
Teidymite

Tripoli
iRottenstone)

Diatomaceous eonh

Silico gel

Asbestos

Clays

Fild.por

Lhese theeshobd Tung vabies aoe adopead B
Phreshold ot oo hines obtaeed tom oen
Slhreshudd S saven tor o suteianoes e UN

st apansinds onta

Mg

.. . TABLE 1I_SELECTED INQUSTRIAL MINERAL DUSES. . '~. - -

Description ond Uses

P
$i0 , including
micracrysiclline

forms

A heat-resistont, che-mcally inert form of microcrystalline quortz. A decorutive

moterial. Rore in industry. - -
A microcrystallire form of silico. An impure form of flint used in obrasives.

A crysiciline form of free silico, extremely Ho:d ond inert chemically; very
resistant 1o heat. Quartz in refractory bricks and omorphous silico in diotoma.
ceous corth ore ol'ered to cristobolite when exposed to high temperatures feal.
cined.. Crivtabalite is extensively ‘osed in ‘Brecision coting by the hot wax
procesy, dentol loboretory work, and cericin speciaily ceramics.

A microceystolline ferm of notive gquornz, more opoque and gronular thon
chalcedony. Used oy on obresive ond in ceromics.

A microcrysiolline impure form of silica similer o chert. Used for decorative
purposes. Rare in industry,

Vitreous, hord chemicelly resistont free silice, the mos! common form in aature.
The moin constituent in sgndstone, igneaus rocks, end common sands.

Vitreous, coiorless form of iree silico. Formed when quor-z is heoted to 870 C
*1,598 ¢,

A porous, siliceous rack, resulting from the decomposition of chert or siliceous
limestone. Used os o bose in scop ond xoum-g powders, in metal -golishing,
s o filtering agent: and in wobd ond ‘daint fillers. A :ryptocrysto!lme form
of free silica.

AMORPHOUS FREE SILICA
Nonc¢rystalline

e CRYSTALUNE -FREE:SIICA =+ vc oy ivsseswm e

Threshold Lima
in Mmillion Particles

per Cubic Foot of Air”

Calevlote from formuio:*

250"
%50 -5

A soft, geitty omorphous ml-to <ompm-d o‘ minyte silicecus skelelom of smoll
oquotic plonts. Used in filtration ond decoiorization of licuids, insulation, filler
in dynomite, war, tertiley, plostics, gaint, ond rubber. Coleined ond flux-cal-
cined diotomoteous earth contoins apprecioble umounis of cristobalite, and
dust levels should be the same as for ¢ristobalite.

A regencrative absorbent consisting of the omoarnhous silica monuloctured by
the oction of HCI on sodium silicate. Hord, glosy, yuorny.dike in opprorance. -
Used in dehydicting ond in drying ond o3 o catclvat carrier,

SILICATES
‘Compounds mader up of silicon, orygun, cnd one cr more metals with or
without hydrogen. Thewe dusts couse ronspecidic dust reactions, but generally
do not interfere with zulmonary furction or rewlt in cisability.

A hydrated magnesium slicots ir fidrous form. The fibers ore belicved 1 be
the more hozardous componiat of aibevtos dust.

A grea! varety of oluminumr—silico®: broring recvs. plattic when wet, hoed
when drv. Used in pottery. stonewcre, tile, Bricks, comenty, fillery, ond obro.
sives. Koolin s one type of ¢ioy. Some tiey denouty may wnclude opareciobls
quartr. Commertial gradey of clavs =cy (srtaim vo to 20 neer gent quorts.

Mot abundon! greup of metenolh, comoowe of wlicate. of olumaym with
sodium, potowium, coicium, ond rarelv Batiu™ Most veonomically importons
mineral. Uted for crramice glow  gbrasve wheols, cements, insulotion, and
fertilizer.

o Copynmenial In
o O s talion
cettamnte o thoae | oaer

mere e oprer Lot s e L

Iree Sl

Amorphorus - 20 mppc!
Colcined :. wuse formula:

250
% SiD' < 5

20 mppcf

5 mppef*

50 mpocty

50 Tppe!:
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Fuller's eorth

~'>..~ e 3

Compeund\ mode vp of

o . .
- e St e Ly
SO T e

_smcu_es L

- T
‘-ton onygen. ‘and oné ot mere melch with & - L g !
1

without hydiagen.'These. dusts couse nemoecific dust reactions, but generolly

. A hydre!ed nlaco—-olum

de nct imer{ere -ilh pulﬁonery func ion or rﬂull in duscbuluty.

o ;.rrpound eswgnmed -nh Ierrc auide., Uud e 0,

... 50, mppctt

W e

silrer med-um ond as o ce!elvn and colclw corrier end in cosmel-cs ond

" asecticides. L .
Kaolin A type of cley <o-|pose:l 5f mixed sul»:eres end used fur refvecmnes. cevomc. 7 50 mppet: L
-ilz, ond itonewore. e ; ‘
Mica A lorge group of silicotes of varying position, but si rilor in ‘phys;cel pveéov— 20 mppcit .
. ties. All hove excellent <lcovage ond con be split into vevy thin sheets. lhed : : H
in electrical insulation, - - . 't e . v
Portiar.d cement Fine po-wder containi ', compound ol'v‘l§;||é; olumina, silico, ‘ond iron oxide.” SO nppett .
Uvd o3 consiruction molencl T c o
Silicon- 'B!msh block, very hord crysials. Use" o8 obtcme ond relvcctovy mclenel "50 mppcft ‘
corbide
{Carborundum: . -
Tole A hydrous mognumm slicate vsed in cernmm, cosmetics, pomt ond phor- 20 mppefr
o rccevticals, and os .o filler in s00p, puﬂv.vond plcuer . . . ) '
Vernriculite An expondad mico ‘hydreled g ,.S'. ! iron ul-co'e«. Used in lnght- 50 mppcft

weight’ eggvege'eg, “insulotien, fentiizer, a-ld soil :ondmoners. oo f-llnr i e

rubber ond points, ond o: o cotalyst corsier.

~ :
W Py
LA -

i

CFhreshold llmll\ given for \lll‘\l.inu.\ in "\nlu.- " group are for uwrpuumh containing fess “han l et cent sf\\l.tl in¢ siliva. e

compounds containing more than | per ¢ent silica. «

ing unthrax' spores of wood hark
,Or grain dust containing p.lr.muc
fungi.

f. Ieritation of the nos2 .md throat. .
which is caused by acid. alkali. or”

other irritating dusts or mists, Some
dusts such  as
dusts may catse uleeration of theé
nasal passages oreven lung cancer.
Damage to internal tissues, which
mayv result from inhaled  radiouac-
tive materials such as radiom and

(o

-in the lungs nulghmu.l\ with. no
. recogniza bl irritation. and A few
like fimestone dust may he’ "r.ldu.nll\

Cdissolved sand  climinated \mhu.n

harm. . .« ‘ L -
soluble  chromate ' T o

S-Incosns R A

=36, The mni lmpurl.lm Ium. dis-
cane Saused by “the inhalation of
mincral dust is siliceniv—weil- Anown

in industrics where erystalline free -

g
- ch: |r.|u..rmd anatomicady by gener-
~alized fibrotic changes and the de-

culeulate threshold limit from formula: 250 g '
i ‘ R oSy 2 8 j
Lomay e esentjally inert and’ gemain: 3R, Definition, ‘Ziliu\\ls Das been

defined as ~a disease due 1o breath-
“air containing  silica (SO,

velopment” of miliary nodulation in
both lungs, and clinically, by <host-
ness of breath, decreased: chest e
pansion. lessened ¢ capacity: for work.

“absence of fever. incresed suseep-

lihilili"m tuberculinis {some or i

it daughter products and  {rom of which ssmptoms may be present ).
other rdivisotopes that emit highly _~|l| A dust s present. ~u~h as oune and by .,h.;r.n.lsmlu Neray firnd-
ienizing radiation. dricy, glass manufacturing. granite ing."® , '
_cutting. mining, and ummlm" in - 29 Factors of  influence.  Sili-

Pneumoconioses - quantz rock, It is found. thmmhuul conin has been known 16 maniled

I Puewmoconiosis comes from
three Greek words that mean “lung.”
“dus.” and “abnormal condition.”
The present gencrally  aceepted
meaning of the word is m..r..l\ “dusty
lung.” The Kind of dust mh.llcd
Jetermines the type of condition or
injury. A number of «rganic dusts
are capable of producting lung dis-
caser. but not all these  diseases
are classified as pncumeconioses -
cause they
dition™ of the tung.

are not all a “dusty con- .

the worid, and in the past it has hand-
manmy  names. Such miner’s

ril.  and. sln’k-
The ime, num.u-

-phthisis. - potici™s
ason’s discine.

tional disease. however, i in meant by

all these names, and it is w..msul h"
dust from ervsialline free silici. us-
ually quartz tsee Table 1.

37 Although wmuhmhlc prog.

ross his lx‘cn ‘made in dusi, control.
“in industry. men cstill du..lnp silie
_etwis {0 pl.mls and on jobs ‘\hm:

“asthe
ma. grinder’s cnnmmplinn. miner’s -

ol The wiee of

puricds
Appii-

disvare

isell after widely ditfering
of exposure to <ilica dual
enth. development of thv
dc.pcnd\ upon:
a. The amount amd hind of dust .in-
haled. )
h. The pereentage o tree silica con-
“tained inthe duse, -
¢. The torm of the silica.
the particlel inhakal.
-k The duration of the exposure.
- —Continued on paze 93
- 1
I

A

+

In very rare cases. enough  dist contzol i not adequate. Engi- “UReport toint) ot the Commitice cn

dust had been inhaled 1o dause  neering control is still, ahe basie "-"""’""'""""Zh"" and G

mechanical  blockage  of _the air means of proventing this discise, .nul ::".’:zp;'l‘:m'-.-l.“lli.-::-..i‘ ).:'.‘;‘:P;l’.‘:.ll "m:.:,

spaces, Flour dust has been hnown dust control equipmieni and’ proce- \:,,m_.m Publi, Health Assoscration, 1790
dures must beearcfully maintsined \.“ \urh e popon

to cause this condition. Some dusts

Reondwan,



- particles. but by

_ mcdic:nl preventive

|h\ Peogrs- ot ru.\unu ol the .

*rimfividaat conedrned.
g. The presence or abwence of o con-
plicating process such as infectiosn.
0. Muny theories have been ud-
vimeed over the veass o v.\pl Hn

Why ervetaflifie Trod Nlich wetd A it~

does in the lungs. Theories have
been based on the hardness of the
material and  the " effect of sharp
wdges, solubility phenomena, elee-
trochemical action of the ervatals,
and immunological reactions,”
d1 It is believed now that
fibrosis produced is caused not by
the hardness or shuarpness of the
a4 combination of
light solubility with o physiochemi-
cal effect and an immunological
cflect=but no one is certain of the
exact mechanism of the discase, Ex-
perimental work on the reasons for

:
e

the development of slicosis is il

going on in various  partis of the
workl, 1T the precise mechaniam of
siliconis could be determined. better
measures might
¢ developed and pessibly o cure

muld e found.
A2. Three stuges.. Silicosin i ge-
erally  classified in tree - separaie

stages by medicul authorities. More
sophisticated classifications are some
times used for the various N-ray
stages and complications of the dis-
citse. but for a hasic understanding
the three stages give o good break-
down

The first stage of the dis-
case  produces no deability. The
alfected man can carey on his work
as well as ever, Frequently, the in-
dividual is not aware that ansthing
is wrong, and the disease is revealed
only by opaque noduler shadows on
a chest Ne-ray coupled with a known

expostire to ervstalline free silica.
44, In the second stage, respira-

tion may be atfected in some persons
but not in all by any means. Labored
hr..-:nlhin: on hc:n-v \:\crliun usially

may be present.

The third stage am deselop
after the secomd stige even though the
individual has been rew oved trom en-
posure However, dhe
progress of the disease will he
or without continued dust exposure.
Rreathing  may become
F 1Imrul T h; \u\rLLr is Lar below ner-

. R

1o silica dusg,
Jow -

saverels

s [L~PH'. IUI\ dlx,mg\

: misy ~ow an dnlireed hein e
\lll. ot the body's sttempis 1o over- -

L ICONIS,

\-r.x\\

Ch\\l

come  the resintance of  restricted

- Plood vewels in the lungs. Pulmonan
twkerculonis is o fr.qugm u\mplu.x- )

" tion and tééaNiordll restlis snideath:
Detection and developrient.
Silicosis muay be detected by chest
Nerays in each of the three stages
However. Nerys alone are not
suflicient for a positive “diagnosis,
fur the “hadows niay be due to a

arictv of odher conditions. includ-
mg infection or anather - ape of

pacumaoconiosis, The individual must
have ad o definite expostire 1o free
silici, beczuse only it can cause Sil-
The complate. occupational
and medical history of the emplovee
must therefore he evaluated before a
conclusion cun be reachad. The cor-
reiation. of chest Neray findings and
phveical disability may he poor
MmNy cises,

47, From most industrial oxpe-
ricnce. silicosis seldom develops
less than hve vears and in many
cines My take 20 vears or longer to

scome disabhinge- - - o L

<480 The doselopment of silicosis in
i carliest stage v not perecived by
the individual. The discase cannat
be curad by any means vt known,
Tuberculonis more prevalent in
pessons with silicosis, hut the inci-
deace is decreasing, as it s in the
sonenin population,

39, Men with carly signs of ili-
cosis are able 1o perform their duiies
and are not o menace te other ¢m-
for it s not o contagious
discase. A pereeptible Neray change
is nedt crounds for assuming disahility
because  most people show chet
changes with advance in age even
withow  exposure dust. Where
there s o hnoswn evposure (o silica
men with carly signs
of silicosis should be seen perindi-
cally by o physiciae

I~

plovees,

W

dusi, hoaever,

S0, datienr oot Nilica om the Tunes.,
At the poinmts in the lung where

stlica dusy s deposticd and accumu-

Lated. a dibrous Gssue develops and
grovs aroond  the particles. This
fibrous  taue is tough like scar
desie. 1 s nol s Glastic as normal

luny tissae, Joos pot permit the ready
Passase of onveen amd curbon dione

sronitendics, s down
Tl a e \L

ide. and o it

a o resulic the available tunciionad

volume of-thedung-is reducéd. - -

ST In some advanced ises, Ghe
fibrous  lssue will Jown o
cven - I‘f\\kn' the ditfusion of Oty

en from the fung 1o ithe bloed in e

slown

.lpnll.m...\ “imd the stood - the
arca will not e completely ona-
genmated. The tibrous tsaue can also

alfect the blood vessels by oblite-a-
tng them or cutting down the llow of

blood. All- these clees wnd. 1o
limit the rate at which oxveen s

supplicd to the body tssaos. Lonpiie.
sernais the most obvious sampiom,

320 A6 the inhalation of silica

“continues over the vears, the amount

of fibrous tissue will, of course. in-
creane. with the oltine result thn
the Jungs will not readily oaveenue
suflicient blood for the hodv's needds.
Then when the ovyvgen demand

the bady as increased by exertion,

“the Individual will feel distress with

shortness of breath.
S30 Amerphous ree sifica dilloes
from erystalline free siliciin phasical
structure and in physiological effects.
In the amorphous state, molecules of
silica exist an - random orientation,
which may be caused by nivturai fore-
es to form opal and diatomageous
carth (Kieselguhr 1. Amorphous silica
may be comverted by rtiticial proe-
eses into such forms as silics
silica fume, and fused silica or quarnz,
S40 0 amarphous silica s hemed
to i high temperature. as in calcining,
forms of erystalline free silica calied
cristohalite and  tridvmite resnlt
These intermediate forms ol amor-
phous silica are known as erypto-

gel

crstalline  Cultra-microerystalline. )
Inhalation of these erssialline forms
can readily cause dimtemite pocu-
MOCONionis,

S50 When dintemaccous carth is
calcined, particularhy in the pros-
ence of a trace of alkaline iy,

appreciable guantities are comvernted
1o cristobadite, As o resalt ol sudies
made by the Ul S Public Health
Service. it has been reconmmenced
that the threshold limit value for
criide or armorphous diatomite bhe
placed at 20 mppet tsee Table 1.
but that the aunespheric coneentcu-
don for dust coptaining cristebadie
be hept ander 2 mp pgf.

St Nariews coinimercial products

comaining particles o silica under

Tl ey e
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.l‘ll.\inlc-"ig‘.l| cllects of these predd-
et b . heen .m,ll dedined - 'ulu..n.: dll\l\..\,:

with' humun
is belicved

Uniil mare ovpericnee
beings s available. it

these pradocts, \hnulv.l h.. handled

with ¢ore. -

L &Y. 14 e '\ﬂu v it \‘.anm'\ 1" W

-IIIL':I is uncombined silicon diovide
(5i0.0. Silicates contain silicon
il ovveen compined with other cle-
muenis in g more comiplex molecule.
Andlyses of mingrals. particularly in
seelogicn] reports, are sometimes re-

potted  as pereentages of  onides,
which mayv include Si0.. AL, -
K., Fel),. The Si), reported in

such chemical analyses is thé total
A the Silicon diogide present. both
the free silica Bl present s, and the
silica combined in the mineral. Such
malyees are not reliable indicazions
o - the siliconis potential “ of  the
mterial. B

S8 idmcombingd or free silicit
du i most importiot in industrisl
dust cvposare. So that an esposure
vt be properly evaliaed. the per-
centage of uacombined silica must be
determined by petrographic analvsis
dsing a polarizing microscope of.

ssepreferablyr by Neriy o dilfriaction
midyses  and  special T analvtical

chemical procedures, '

590 There has been wonie exvperi-
xmm.nl vvidence that some dusis may
Tend 1w inhibit the action of silica on
the bady, but this inhibiting action
is so slight and  uncertain that
must by dmnunlsd in praciice. In
fact, there also is un.kncc that the
nonsifizeous. components of o dust
mizMure containing . free silica man
provoke o disabling condition more
severe than that caused by the silica
acting alone.

60, With the execption of asbese

i and somie tales, e silicite dusts
do not ordinarily cause a serious
disabling lung condition sach o s

- oge i, 3
produced by free silica, Much higher
Levels of silicate dusis than of free
sitici dust can be olerited.

ol In muny industrics. menhave

sathed with silicate dusts that ¢on-
tiined no free silica without davel
cpment of disability or OF nodulation
in the lungs, The Neray oun ~how
Cradows indicating «Im. Je p-u ~in
e lungs, bug the pocamoconiosis is
csaontiaily harmless, However, par-

tally disabling pacumoconioses e

been aeported o where men hane

Wttt L prorieds o i e

Ay izl o coneeiingg hhh \-I “.i.un

Ciron,
“and aluminum proesedt i impuritics.

et presént’

e
Cashestow,

l)h.xhhn-- pn.. UMOCONINGS
1'mm CApnre fo abnormatiy - high -
coneentrations 6 mica, ‘lrumuhls

tale. and kaolin du\h h.m. been de- -
- ~--.~nh.d 4n theHerore - The-climiend
~igns are aot the same for these silis

citte dusts s for free ~ilica, but the

avmptoms can be marked.

(R ”h. hultl\ d‘\'\ not h; l\s .NJL-:
l qu.m. + defense
% P

aginst Vindiscrimi-
amounis of.dust of anv.Kind:
Therefore. although apecific symp-
toms have not- béen deseribed for

o muny mineral dusisibe general ex-
. pq.l'luﬂs; .

wouthd @ indicate

Ah, y ok

Asbestos:s B
63, Ashoatos i -':m.;\l wrmoap..
plicd 1o several mingrals having a~

fibrows ~ characicr. - Thew
minerals e h\dru.u sifigites ol
nagnesium wishi var Ble amotinis of
~caleivm., wwlinm,” pot; wium,

Lashdstin
k !

65, Ashestin when inhaled  pro-
duces u“»'uu\
both nren am
hiwan:

il 10 has l\ccn
dhal fibere of ashesion must
t'ur the:-

cinDestenngs, ()}

action or g -relatively mild reaction,

but not the severe redtion of tibrovs

"

ashestes dust. S
66, Lhese facts Lead 1oLithe cons

Clusion st ashesivnas s, nnly the.

rosuls o phasical deridatios W the

lun tisssite .unl me o chiemical <
Jaction, Which i lnnu-":. 1 by ong ol
the Citiaes of ~l|lu\~l~ i, ~ll~|‘LLl | :
caneer may he induced by

thai Tun;

However, there B8 no ime

pressive amoun: of svidenee o ~up- .
Cpori this assumption, T
airsborige .ll\'rs uf .

67, The tne
asheston can pass threugh lh. upper
cespiratorny, 1rm iy fower T paris
Cthe lungs to G irsitation and
m “ashosios hodie™ where the
fiters sre encapsubaied. This ditl: 14;'
fibrosis probably hegim as o 'ull ir”
uboat  the | termingl’
Ehere s evidenee that othef mins
crabs v o tihrous character can
A reaction similar te that
Taber “--..x‘“ howaver,

RTHIRG

PO ST AICHS AR

Cdves net producd such 1 reaction,

by, the

[TX l

ool

that Juwt -
levels shoidd be Nept withing threshs .
otd _lmpl \.ﬂuu or below (Table 1y,

squartze The - free

faslic in thedlungs of.

pridduction of”
) wate, minerils of
- othe. samwe ..hn.nm.x. compinition b
noglibrouss in dorm prodace. ne ree

anthracite Chard w.ll i

Chdwands, 1]

sponchioles.

“Health “Service.,
LU . i

ashestos teatile industoy.s t was -

. ;“umm-.nd-.d that the du\l congen- ..

Ctration be kept at ke than 8 mppef
1w prevent. ashestosis. Evaluation of

Can exposure to abestos dust is based
«on the torad amount-of dust beciuse
-w St as-proved - out - -prictice tha -

if the fine. dust s kept below the

: \ll‘.‘"u‘\ltd threshold limit. the concen-

tration of . injurious tiberss will also

“be kcm within safe limits.

Talccsns e e S

69, As used in andlhlr\ “tale™
Cis aovery general term. To lh'. geolo-
Tgist, t.xk is a hydrous nv; n-'numm sili-
cate. which any be are l.mul\ pure

" minerdl or may be mixed with tremo-
At or with dolomite depending upon
“ whese it is mined.The terny “tale™ is

applivd “commercially 10 carbonaic
miztures that have the same general
teel and physical properties: it alo
v applied p\mph\lhl«..,.x hydrous

Caluminum silicate. which In.quv.ml\

in mived with a high-percentage of
ilica | generally
found - with pyrophyllite can cause’
silicosis, It is _therefore essential 1o
know -which tale is heing used in
order wrews nlu.m.' a'specitic dust-exe -
posure, L

70, Taliosis Jis” usually © associ-
.uul aith tremalite tale. This discitse
L produces o.h.m'.'c~ in the Jungs and

- Symptoms ~|nu| ar 1o ihese of s

|1\\l|\\|\
' ‘ )
Anthracoschcosu ;
T1. Amthracenilicosis. a’ comples

* form of pReumoconions, s a chroaic
diseasd cutned by breathing air con-

trining dust “that has free. silica as

“one of its components and that s

vagious 'pnu:u:\scs
and  preparing
and. o a
Jesser degree. hituminous coal.
72, The disvine is characterized
anatomically by gencralized tibrotic

senerated inthe
involved in mining

- chimges-throughout both lungs and
by the presence of exeessive amounts

-
Dalla Valle 10 ML
bW and Savers,

Dicesen, W, (.,
Nliller,

RO R Nty eof sl deosts g2 i e '
Clkesten dosnle ndusies. Ul N Public
Health Bulletin’ Noo 2310 U 'S Pablic
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73 Symptems found  in carly
stazes of the discase are \hnrmu\
-of hrenth, cough with - a coul-Black
. sputum, pain in Lthe.ghest.
somie Cases physical weakaess. In the
advinced  stages, there are lose of
weight and decrcised  eapacity: for
work, partly caused by pulmonary
infection (frequently hmn..hms). and
in some cises there may he heart
{atlure,

74. Experiments  with  animds
showed that mixtures of coxal and
quarty produced more Bhrosis thun
Adid gyuartz alone. - The burmfuol eifects
of coul dust do not come only from
the silica in the dust. Coal dust
alone in very heavy concentrations
over i operiod of many vears can
cause  breathlessness and  ventila-
tory impairment. .

i siias

Miscellanenus pneumocenioses

Even though a dust is
fied as harmless, excossive amounts
of jt can lead to trouble by causing
pncumogoniosis or simply by me-

classi-

- - shagically irritating ake walls of the

respiratory system. Moreover. even
though there is no chemical or phyi-
cal irritation: mechanical plugging of
the lungs and interference with their
ardinary processes can’ result. Mica
dust and Kaolin dust are two gond
examples of dusts thar ordinarily are
considered benign but in eacessive
amounts can ¢ause ot trosblesomye
PHRCUMOCONioNs,

6. Mica pneumoconiosis - has
hee observed in grinding operations
where mica dust, but na free silica
wis proesent. There were markaed
vhanges in the N-ray pictures of the
Jungs and some disahility. The cases
occurred where the dust exposures
WIS MUISSIVE OVCT RGINY Vears,

77. Raolinosis has been deseribed
as o condition induced by inhalation
of dust released in the grinding and
handling of Kuaolin  (china clay ).
Where the cases occurred, dust levels
of several hundred million particles
per cubic foot of air were common,

78, Aluminum dus is not consid-
ered 1o be harmbul eveept where
exposures are nussive, Without ad-
verse coffects, aluminu n dust inhaia-
ton has heen used as part o an
eidesvar o prevent silicesis, Ade
without  adverse KAV IGINIVG
eaposures 1o aluminum dust hive oc-

V4

cllovis.

Suc.h' ILu)"s 00, 'aump\\ Eigs

and -in.

Cof any podular tibrosis,

R AT PR a'.u.."x_ 'S

dununuen

o purts gnd caslingss T can. therelire -
et vondladed  thae” reason; hly good

control will prevent harm from alu-
minum Jdast.

7Y, Bausite pazumoconiosis (Sha-

Aef s diseine ) -Rin Areerrfoumd -onlyr -

in workers evposed 1o fumes contiin-
ing ahminum o\ide and minute or
uliram croscopiv sitica particles aris-
ing from .meliing baunite in the
manufiture of corundum. -an- im-
pure form of aluminum. oxide, It is
esenttially o diffuse interstitial -
hronis and muarked associated em-
pavsema, with o complete absenee
i detinitely
dives et occur from the oseof cor-
undum grinding wheels or from other
forms o aluminum onide.

S0, Some  pocumoconioses may
~how murked shadows on 2n N-ray
ilms those shadows, without the nee-

cosaarys mnformation on.the exposure

of teomdividozic may be alarming
i a generzl N-ray sereening pro-
sram. On clinical examination of in-
dividuais showing the Neray mark-
ings. however, otten no disabiliiy or
svmpiom ciun he found.

8L T hese shadowa are-frequently
vacountered when the dusis contain

Satoms of - relatively high .moleeular

weight because tive heavier atoms are
fairly opuague 1 Nerays: Insoluble
kariusn dusis and tin oxide dusts, for
example, can show veny nnarked
shidonss on Neray filims without pro-
ducing ~igns of significant puthology
i baritm dust that is soluble in the
Body tluids can give a tosie reaction ).

K2, Tron onide. particularly ex-
cossive fume trom welding opera-
tions, may produce sideresis with o
prementabion of the Jungs (hlack in
welders and red iniron ore miners)
without disahilits. The Neray <hud-
ows produced y the dron onide in
teee lunzs are somew bat similar o the
shadows from ailicosis, Because of
this ~inlarits. ditferential dizgnosis
is often ditheult, and heavy exposares
to iron onide di g and Tume may lead
i medicolegal problems, 1t s there-
tore nn]mrl.ml 1o control iron ovide
cven thoagh siderosis s
not disabling,

Limesiony. miarhle, lime, gyvp-
sum, ad porclund cement dusts ap-
parently hine nooserious elicet even
aites Jong ovposares, Ao many sili-

[AASATRIN T Ee

Ghes wod ather munerals hase net
N sirnen: i indinduals in-
b Jisiss and b resuilting

—are available on the ezaoiie

pocimocomoses are guncrallys clasd

e hemigne oo SR

Toxic Dusts and Fumes

SN Sy stemic reactions are cuned

-by tovic dusts and fumes of variage

clements—and their eompeund< and”
By certain organic compounds. All
metallic fumes are irritating, especi-

ally when fieshly senerated. Tndus-
trially important metals and  tiir

compounds that can have o tes:

~effect when the dust or fume is-in-

haled include arsenic, antimony . cad-
miunn chromium. fead. manganese,
mercury, seicnium, twellurium, thall-
ium. uranium. and a few others, *

88 The effert of “some metals
such as magnesium and zine, appoars
o be transient. Only limited  cata
and rary
carth metals,

S6. Although the dusts and Tumes

-Lrom metus with fow woxieny do not

need av much attention as the dosts
and fumes Trom highly tosic metals,
they should not be neglected or
disregarded. The metals with dow
toxicity are controiled more readily
hecause greater amounts can be ol
crated.. hut Ctheir dusts and. fumes

shauld be kept at reasonable levels

Ssince exeessive amounts of any ol

them can be harmiul (Table 11,

Lead poisoning

87, Although  extremiely  severe
cases of ead poisoning are rare in
industry today, lead exposures must
be controlled 1o prevent cven the
moderate samptoms, which can be
troublesome. Inhabition of the dust
of lead compounds is the most com-
mon mode -of entry of lead into the
sestem. Ingestion of lead compounds
can add 1o the problem if perseaal
hygiene is. poor. Workers sheuld
therefore be encouraged  to wash
thoroughly kefore cating, and lurch.
roonin should be segregated  from
work arcas.

88011 should be recognized 1ha
lead s o norml constituent of plants
and animal, People ingest and ex-

lead daily even thocgh they
not exposed to lead e ther

work, The body cun handle

crete
G
daily

tollowing  Nabwonal  Salety
Antoneny ana s
Iorerr-
2.

See the
Counct Data Sheeis:
wUN: s rae andd s
<08 Cenldtriiesn,
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And clminate soall amotnis withou:

Lo baron Whend inGihe sidey decied, xh;_,.‘- BRI
“normal enerciion lovel, build-up oee 777 -

curs in the body. There s o safe
level of abworption, and it ihe con-
sohitfation Al deae dust i ihe e

ook arcs s Keptbelow. the. .

threshold limit, there should be no
ditticulty,

N9 The importanee of
ing the concentration of ir-borne
lead af o overy low value stes from:
Jead's high tonicity and- its tendeney.,
in sl amounts. o accumulie in
the human sastem. When lead ab-
sorpion in the body reaches a0 suf-
tuum degree, symptoms of pnmm.

my arintovication appear. :

Beryllium intoxication - .

ol Bersllium  intovication s .
severe svstemic disease that ean re-
sult from the inhalation of masive

- doses of - dusteof. metallic beryllium.
hervllium oxide. and some soluble
hervilium compounds. There are two
Lwrmis of the discase. One s an acuie
form of chemical pocumonitis with
cough, pain. dilliculty in breathing,
cvimosis, and lose of weight, In the
;hrunu l\pc kmm'y.n lnnllmsns

weight, \\;.nkm“ cough,  exirenwe
dxllu.ull\ in breathing, cvanosis, and
vardiac failure. .\Inn.lln_\ v high in
chronic bervilium intovication, and
nuny who survive suffer from pul-
momry distross,

91, Individual susceptibility ap-
parently is an imporiant factor in the
development of the disease. In muany
instanees, one employee has devel-
oped the severe symploms wisile oth-
or cmplovees domg the same work
have showa no signs of disability,

92, Bervllium  intovication has
never been demonstrated in individ-
ualy mining or handling ore ondy.
Fhere is no evidenee ol intos cation
from the ingestion ol bers Hiam ovide,
bervilium metal, or any of the benvl-
lium: alloxs. Only the inhalation of
berviliom  dust produces systemic
disease.

D3 Because of the severe natuee
af the discise and because there s
o way ol predicting who will de-
velop i exireme care must be taken
o cotiral the dust and tume that
arise 1 the handling o bervllium,
s allvsand s compounds, Bend-
b is tone i suchy small qu.m..._\
RN ;.. he consdered The most onie o

Rl
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maintiine. -

Subalcnte

Hydroguingne _ .

Amnmony

Arsenic

Barium ‘soluble
compounds®

) Beryliium

Chromic acid

ond Chromotes

Cyonide oy CN:

s

Dinitrobenzene

Fluorides

iron oxide fume

lead

teod ansenate

Mognesium eride
fume

TABLE NI, SELECTED TOXIC DU.STS AND .FUMES

Deu:riplion end E"ec‘s

Groy metoi ohen euocncned with ieod
“and orienic. Ha" oraous From ‘inhala-
tion ond ingesticn. Soluble salts moy
couse dermotitis.

Silvery brittle crystalline metol. Hoz-

.ordous from inholotion and ingestion.

‘Usuolly encoumeved s onenic m-‘
oxide.

Soluble borium chloride ond sulfide
ore toxic when tcken by mouth.

- Light weight, groy metol. The metol,
low-fired oxides, “soluble :alts, ond:
wme olloys ore toxic By inholotion.

Red bro-n, or b]cck :ryuou. Coumc
action on mucous membranes or skin.

Nonvolatile cyonides ore ingestion hoz-
ords. Cyanides inhibit. tissue oxidotion
vgen inholotion end cause deoth.

Yellowish ¢rystai. Hozorddus from skin
absorption, inhalation, ond ingestion.

Inorganic fluorides are highly irritant
ond tonic.

'Colovhm he-ogonol crystols. Lontact.
with the ;km may couse senmnzohen
ond irritation. Excessive exposure to
dus! may couse corneal i injury.

Major sources are cutting ond welding.

Leod fumes and leod compounds couse
poisoning cfter prolonged esxposure.
Most important mecans of eniry inte
body i inholotion. Skin obsorption is
of sianiliconce only from such orgonic
caompounds os 1sod tetraethyl,

Vhite ¢crystals=highly toxic

V/hite powder. Inhalation of freshly
generated fume moy couse metol fume
fever,

in Milligroms per

Cubic Meiter of Ajr®

0.5

0.5

0.002
0.1

5.0 tskin" °"

1.0 'skin®*:

2.5

A0 .

15.0
0.2

0.15
150

Fhuese thieshold
mrental Industoal Hhvaienists in 1902,

G910 Wien the soluble <alin of
benvilium, especially benvilinum Huo-
ride. come in contset with cuts or
abrasions on the sking deep uleers
maay be formed thacheal verv ddowdy,
Con an.c surgical eveision of the ul-
IS sonimes reguired inozder o
tlect healing,

Metal fume fever

95 N e jume faven s an acuty
]

R T LT LITLI T PP

himit values were abopted By the American Conference of Govern.

hyoa briet high exposure o the
freshly generated fumes ol metals

steh s zine or magnesium or their
ovides. Symptoms appear irom four
o twelve hours afier exposure and
consist of fever and shaking chiils
There s complete recovery usually
within one Jday, and nrdimril}' the
ciplovee can reiurn e the samge ob
without recursenee. ”l‘x'-c.\g‘?. mer
aperiend inowhich ther o one

L LR I e N L R

o ils e

L N L



R

A Teaccstrmoe

.. Substance ..

Phosphorus (yellow)

‘Description-cnc Efects

P R L o

Scl-ery glny me!cl Hozcrdo.n from
inholotion of fumes or dust.

a2 [ L0RY T
Mangaonese

Dcrk-colored floxes. Harmful

Emits toxic fumes when heated.

Pentochlcropheneol

Poisonovs mainly by inkalation, Severe
burn hazard from skin contect.
Picric ocid Yeilow crystols or liguid. Exp osive—
pariicularly metollic soi. Erits tosic
fumes on decomposition.

Sclenium compounds Touicity varies somewhat grcerding to

the solubility of the :pecific com-

" pound. Often couses contac: dermeritis.

Sodium hydroxide White, deliquescent pieces or lumps.

Has severe oction upon el Bséy tissve.

Tellurium
physiclogicol effects.

White 10 block powder. Cons:dired in
the nuisance category.

Titonium dioxide

Trinitrotoluene Coloriess to yellow monocliric crystels.
Emits 1oxic fumes of oxides of r trogen
N when heated 1o decompouhon Highly
: ‘poisonous explonve
Uranium Highly toxic ond o rodiation hozard

thot requires special consideration.

Yellow to red crystals. Acts chiafly oy
on irritont to the conjunctive cnd re-

Yanadium pentoxide
spirotory troct.

Zinc oxide Amorphous white or yellow zowder

fume The powder is cusentially nontase, but
freshly generoted fume moy cowne
metal fume fever,
Zirconium Most compounds ore insoluble ond
tompounds hYave low toxicity,

“Fhese threshold i vadues were adopred by e Amerwan Conterence of Gaovera.

mental Industrial Ty gieaists in 1902,
“*The word “khin™
contrihute 10 the eaponsure,

after a lavoll, resumpiion of exposure

eyt e N

dust. *

Similar 10 seleniun chemically -and-.in *

in this table indicates that the substance can penctrate the skin to

it resalis enly from the inhalation of

| TABLE 11" SELECTED TOXIC DUSTS AND FUMES Continved? ~. .~ *. .. tible individibs Fxumpléeof \uet

[y

agents are eertan animal prodi ois,
foods, drugse and  chemicals, Fhe
bodily systems cusualls involved e
.1ll-.r-'u. reactions, which m: W he gunie

wEovegevere) avdtthic AT rupnruur\ RYS
tem. and gastrointesimal seem, Oe-
canionallve Gvo or maore e i
anmvalved. Some of the ;lll;r-'iu reag
tions are dermutitis, hay l\,\gf
i, and hives,

Threshold Limi
in Milligroms per
“"Cubic Meter of Air®
ereimctas mm st <E

5.0

0.5 ‘skin® "}
asth-

0.1 99, Lw‘u:lﬂ_\‘. the vietim s subijoct-
cd 0 a series of exposares withow
0.1 ‘skin*~ any reactions during which sensiir-
zation is huilt up. These vaposires
may oceur comiinuousiy lor” voars
Ther, at the end of the “incubacion
0. period.” which varies according e
the andividual, o reaciion s pro-
diseed.
20 . .
100, For o true allergic reac-
tion o factors are reynired:
or 2. X history of prior cxposure to the
material imvolved  fsomctimes nod
hnown by atfected emploveest
15.0 b A “challenge dose™ of the mute-
riak. which provokes the allergie re-
1.5 skin® = action,
101, Continuous cxposures

L act as: desensitizing, doses.™ . and
under these conditions -an allergic

individual may work without incident

0.05 ‘soluble cor- Tor long periods of time only o ind

0.25 'im:‘l’:t:‘:’;om~ that reexposure after removal from
pounds) the senNitizing material tsuch as alter
A vication causes anallergic re-

0.5 rdust’ spense torecur.
0.1 fume! 102, Medical and engincering ree-

ammendations 1o present alle-pic
reactions are hused on prevention of

50
caposure h.\ means of N ol [ro-
tective equipment, ventiltion meth-
ods, or removal of sensitized individ-
uals from the exposure,

50

Infections

Infrction and pneumoconicsis

03, The presence of pu monars
discase that signiticantly antertores
with the natural defenses agienst
forcign particles may increase sus-
ceptibility to pacumovoniosis, Cone-
versely, a0 prcumoconiotic lung s
more prane o infection. For exam-

is likely 1o bring on an attack. extremedy tine particles froshly ple. tuberculosis occurs more re-

6. To cause metal fume fover, formed as fume (naseent fume ). thxg-lutli- among silicotios than amony
heavy concentrations of fumes are 97, Nickel. mercury, and other normal persoms, Severe disabidity or
requirad. Zine onvide Tume s ihe meals may aboiproduce a fever fols Gy of o silicotic. when caused by
PNt common  source. but cases lowed oy othe tovie elfects ol the pulnonary conditions, usually resalt
cised l*_\ the inhalition of fumes clemient, from C‘un-')lig;](in:_- tuberculosis cither

from muagnesium onide, copper onide,
and ether metallic onides e wlso
been reported. The condition
not eccur from the handling o theswe

does Ox,

Allergic Reactions

When in the torm af duste o
Lirge number of maierials may cause

alone or combined with other mfee-

o s,

Bacteria ond fungi



i anid” luu,l caists i several in-
Pulmonary anthean from
tae inhalanion of dast containing an-.
thrasspores has ocourred among ems

dust ries.

wool aod the crushing of bones from
infecicd animuls,

105 Tungr cmolds) growing on
Stain has been lound in the sputum
o warkmen shoveling the grain and
are helicved o be the cause of out-
breaks “ ol respiratory disorders.
fFungt Townd in suzar cane residaes
iviziswe ) are belicved o be pan
ol the catse ol hugasanis: FFungal
apores formed  ander Lhe hark of-
trees e been blimed for
respivatory diflicultios, among ¢th-
ployces who debark dr\ h‘-'\

Lo, Although the incidence of
eccupitionalhy related bacterial and
lungal nfections isfoungd o be .,

SO

latively low. the rup:r.uur\ ellects

vi b troublesore and. m the coase
of pulmonary antheay, even fatal,
[he husic methods of control are the
samie as those for the pncumoconio-
s producing dosts, but sierilization

amd disinfection. must be added.

\n

_-Radicactive Dusts”

7. A radioagtive  contasiingmt
may oller o chemical toviciny hazard
in addition 1o an jonizing radiation
exposare, and Gt may he present as
aogas st fume, or mia,

TON, Radivactive  contaminanis
tahen into the body anay be deposited
i various organs where they conadi-
e sources ol imternal radintion,
Fhe chemical characteristies of the
cadiouctive contaminant or sotope
determinge the orgim in which it will
he deposited. The exeretion rate is
abo dependent upon tise chemical
nasture of the isotope, because the
radioactive an clemem
follow 1he e mctaholic proges. s
dov e stable that cle-
ment,

308

\lx’[‘l wated

tatopes of
Iolopes ol

I o radicisotope has been
i the body, the isteraal
v oregarded as continuons
unuf the sotope s lost by radiologi-
brologieal  decan. In some
casess ayposures nan fast o fiteiime

RAVATNIR

Lt .
[N TIY

ot o tisivdd Jdiscission i
whivey o o el s v Mo a
sov b (hapies ottt o e Rt

the L LAY

unm rom-. lh.: il muu..u) ]ug.. e

ey IH &m“ r.n-luumlnrn\ are \ew'

otivdly tahen upy inindividual -
zans, they muy cse only localized
irradianion. “The radiosensitivity of
the organ dictates the evtens of the

substance, Solubilin and parnicle
size determing how much of the ac-
tave nnterial will wnn aceess o and
renain in the bload stream and var-
jous argans, . .

© VHL T radiengtive aif-horne gone
aminition is hnown o be present,
conirel measures are mandatory, f
the prosence of contamination is un-
knows bug ~u~p.gml sampling st
B¢ done o determiing whether or not

air-borne congentrittions of the k-,
“divisnope- e belosy The lnrohuld_

limi; value,
1120 Goed persenal hygiene and
soad n]\..nm" luhn.qllu are much

Cmore imporiaar in the haidling of

Lele i gn the hane
viiter neerils used in

rdioacinge me
dhing ot mos
indusiry,

PEX Engineering lor
radioactive dusis are sinular o those
Tor otier dusts and depend primarily

conirols

Supony capture b tie peint ol geaera-

tion, The ditference Lies in the Gt
that contiob for radioactive dusis
must be entretehy cticient. Lhresh-
old it vadues tor radiouctive par-
teukiie mater are vy lowe and in
o Cases 100 per cont ellicieney in
captury and reienthon s requined.

Permissible Dustiness

THd Lhaeshold Limi
miacial dusts sed tonic dusss tha
i ame-werrhiod ARENLIRRHIT AT
tions consdered pusinisable o es.
: et oday e
dins s e been pube
lished By the Amatican Contercnee
o Geneninenial Industial Hygien-
Fhese valies funes been obaingd
Troam the cypaonenes of many 2roups
i undusny [RHICHTRTAN
I re-

: -.‘fl.x!lj:L'd ML ) [N

vidues ol

AV

Posuires o cizsht ot po

woeok

i\:\
aind tieen
sdies ROITIRIS
viewed annulis

i are

S
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only
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tor the bost v
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caltos, Theie s reasenabic assur.

et eccupaniena! Jdscase wal!

S N B R IR BN .l.n'i‘! [ANE
wew rhreas ot e s cther Band,
ocsatiensl es e o el odes
NG CRFL IR N [N

i sl cen snmiged i, dae. h.mdluu.-ul < drasinh s oo partienlar Tt

* st however!
wide enough o
Cthreshaold

. threshald.

- 'I'H\ The Gufe mr\ ruunnmmkd
“threshiold Emits ol p.xrmul.nr dusis
i be tound in the mest reeenih
pablished  ACGIH  liste or  the
\("(:IH am b consulted_direet)y.

“Talorinition of Threshold Timits ol

van bhe obtained Trom the Nationai
Sabety Council, state \wcup'\n\\n'nl
health ageneies, i American Indus-
trial H\-'h.n.. Assocttion. and com-
pomation insurance Girricrs.

F1TNo one Anows the exact
concentration at which men will start
o develop silicosis, asbestosis, or
icad  poisoning. With ~ome  toxic
evpericace has Been
estiublish the presem
limits Girly

TIN; For example, if the evel of
feaid inoa workroom is hept below
02 mye cu m.oeapericnee has shown
hat cises of ead imtovication will
ik oeddr. Expefionce alio has
~bown that numy men can wlerate
lvehs well abenye 020 my
cu i without signs of trouble,

ML

l\ .:\!

Mineral dusts

119, In the United  States, the
limits dor-minerad  dusts
are oxpressed in millions of par-
ticios per cubic Toat ol air Gmppel'y,
Lo concentration of o mineral dust
is determined by counting dust par-
teles that are kess than 10 microns
in sie o inoan aliquot sample after
sampling a0 known volume of uir
in a hnown volume of liguid. In
some Buropean countries, mineral
dusts are weighed. and permissible
levehs are eapressed o milligrams
ol dust per cubic meter of wir (my
o my In England and some oiher
meas, the number ol particles per
vehie centimeter is the current basis
of measurement.

1200 In comparing United States
and toreign dust counts, it is helpful

heep in mind that 100 particles
or cuhie centimuter is eguinalent o

approvimatels 3 miflion particles
mer eithic foot,
1210 o~ ditheadt o compiae

dust conunts wath resulis obtgined on
the bavs ab acight, Howeser, with
vither type of meisurement. o thresh-
ol Hmit can be set as an objee-
e baperience has ~hown that
moantaing dust devels below the
reasinmended  thieshold inmts has
resulied on mn the

mondenee of oocupational discases

o v

aomeat decrense

1 _‘\!h"x,

rehiable. |



tant conmtituent. of the dust. I sil-

somis is dorde prevenred. thesetimdinG it

must At be excecded. Concenira-
tions of dusts containing fess than
S oporocent free silica ~huuld nut
cieeed SO million purticles per cubic

= oot mppelys "('(ml..hmmun\ L A

dusts containing from 5 por cent 1o
S0 per cent free silica should not
exceed 20 mppef. Dusts containing
more than 50 per cent free silica

should be kept at concentrations -

below S mppef.
123, As more CEXPaTichee accu-
mulates,  original  threshold  limits

sometimes can be madified. In ome
<mes, it has been necessary s lower
the * limits,” )
protect the more susceptible md:-
viduals. In a few ¢ ¢xperience
has shown that the limits were oo
stringent. and it has been possible

l\g\

1o raise the fimits o allow for muu

reasonahle controls, - o~

Toxic dusts

124, In all countries. threshold
limits for tonic dusts are eaprossed
in milligrams  per cubic meter of
air. With (ovie dusis, the average
Jevels must be kepr below the sue-
“gested threshold limits” In' fact, i
in advisable 10 keep the levels
toxic dusts as Jow s practical in
the specilic circumstances. Littic in
the way of expericnee o data- will

developed iF the fevels are hept
unusually fow, but few if any cases
of occupational discase will oecur
from these dusts,

Nuisance dusts

125, Even though a dust may by
comidered generally innocuons and
not be recognized as the direct catse
of a serious pathalogical condition,
its level should be kept as Jow as s
practical. Dust levels well below
the suggested  threshold limits are
desiruble,

i2h. A congentration  of 30
mppel is suggested as the threshold
limit for a number of nuisance
dusts. With good engineering prac-
tice, there i no need for this level
1 be exeeeded. Any reduction be-
low this level will inctease the com-
fort of emplovees and  improse
plant houseleeping.

Methods of Control

127 Various methuuds of
trolling dusts, mists, snd tumes are
aailable. Basic engineering dictaios

where '

[N

onaole e e e (e’

for the objective s 10°

Figure 3 Eoch of th e grinding -Fe;'; i partiolly eaclosed by on exhoust hood. Bfiiciens Tocal
exhaust is ochieved by drowing the dust.inmto the hoods, through Lranch duch, and into o cenira!

duct which leods 1o the coilection point.

e mide dustless through conirol s
the source. This method is alw: avs
the most effeciive. for it cither come
plewly presents the  contamnnant
from cntering the \\urnmum RS

phete or Timiits 10 sale levels the

anouis g that doo eseape. Inaddi-
ton. this methed s gencrallh the
heust evponsine.

[280 When conitel at the souree
in not possibles ot methads i
have 1o be considered. Amy one or
a combination of the tollowing typos
of dust control muy e oneadad o
it the exposane,
a The may Ibeoen-
withenr o ocal

eticliomend (LM

ity opetahion
ciomed, with o
crvhatst e An
eratin generatm large
of st osally needs 1o Beoen.
hatsied, ot the dast wdl Leads st
the suttounding aimesphere -
~and!

dtianhibnes

.l!llru‘\ K138 ~ocalinets or
sandlast roemis andd the dey hoses
ased 1o handie taebioactnve muateriais,
Fhe Jusiy work nwe e pertosmed
in g separate Baikling or omues be
solated By partiiens doorediee the
number ot L'"li‘;l‘\k'\" \'\i‘i“\’\f to
the dust. The
St bemz eaposad should be pro-
tected i INTU N 1LY
vy nent.
oA Hess hazasdons e ...H.xl man e

cmpiovees whe e
[TV R AN
st tited, For mnstange, sicdd <het

nmay be
i aliasne Jheanme

sed anstead o1 alca caad

dO e ng the muaiena’s sl o

e oo practical mears o o

Fovan pios are the (oot

e e s

B ¢ n'm:r;ll

‘Courtesy Amerizon Foundrymen's Society:

toundey and the use oF waler m
NHIT S

Focal exbaast sustems may be in.
stalled with vistualhy tall o partial
enclosure, Examples are an en-
huaust hood “on a0 grinding | whee
r igure 31 amd an exhaust hood al

e or lilhing operation.

sentilabion can he
ade ing
thus
cine.

room
wsed 1o dilute the dust by
Lasge quanutes of e and
prevennng  build-up of dust
ventrations, Paamphes of this imethe
il are ool fans and reof noni-
tor waindews Bot nogencrallv s
inctlicient and expensive To attempt
too conttol contaminants by dilu-
tion,
Fhe dusiy work nun be pertorsmed
at ught or an week-emds to redace
the number of emplosees evposad.
Cleamng dust scvumulations trom
overhead Beann, tor anstanee, s
proserably dvie durmyg o weckhend,
Fhe emplovees whe are evposal
shonld swear appropriate 1ipe ol
POSPIRHOIY profective agupment.
The numiser ot working hours ot
the particular eyvposure can be res
ducd. Howeser, other mcthads ot
cont-ol are preterable.
Use o pesparaliny profectine cgp-
[N YMRITAN
\ll“t‘\ L
RERTR

ment appreaad fe the
mghe U Burean ol
snve eweellent |\rc'lc\'!inn
Al vpes ot dust, but e mest cases
should e e
ventrol In o

Tewoptn, RIEELIEHAN

comnloicd o
Mcasirg.

honsever,

Pesiany
samndbList
phaed betmets usaallv dne seanned
FIENEN

onpnnersIyv o duangs e



Figure 4. Since this swing-frame griader is vied
in 0 vaiiety of positions, the locol eshous sys
“ wem must he odjusiobie. The flenibie duct -A)
permits mevement of the cshaust hoad “8) os
. m-wl-d 'Comlﬂy Amqngon 'ouadvymeug So-

ety

hould not be coni-
sidered as a unisersal substitute

lor adegquiae logid exhaost e

UL . limination _of

Luninant, or Lunl.nnmgm_.

1290 Many states and municipal-
ittes Tave dust control codes or or-
dinances  with  which  emplovers
must comply, 1o a few staes, for
instanee, written approval of plans
must ne obtained belore a0 local
ovhaist T avlem iy installed:

neverthefes,

st and municipal dust control re-
suiremenits,

P30 Each tvpe of exposare must
e connideted separately. Tror -
ample. o local exhaust system: suit-

able for welding or cutting of stecl

might not b satistactory Tor weld-
e or cutting steel coated with red
head.

Lacal exhaust systems
31 A Jocul exhaust system for

the control of an industrial dusg o0

fume traps  tiw air contaminant
near its souree so that an aperator
stmding at the process is not en-
posed o harmtul - concentrations,
The sastem should be designed o
cnchne the process as compleicly
as posaible, This method usually s
preferred 1o general  venndation,
but <shoull be used oniyv when the
contaimmt cannot be
By isobation, precess revision,
substitution of Jess harmful mate-
rrals. baen though o has
bPeen isolated it man reyuiTe
a docal enbust sasiom,

P32 N Tocad evhanst sysiem oon-

sivis ol fewr pratcipal pasis

Provess
il

. . Lt
Floswnds o oidaer micts, e which

the con-

Fach
emplover should theretfore know his -

vontrolled
oy

b Carry. (hc wm.umu.uul

RO centfal poine” - e

L Dast and tume collectors, o clean’
the atir belore it is discharged.

moving lhmu-'h the syaeni,

T PRRMWHIRY
© chould® he designed. and instalied 1o
~perform it rgqum.d function with
Jrespect o the
The™ de uree of

wthe greatest care.

~ reontrol -of “dusi

of enchonure, the location of the
'hnml and ity dN.mcc fram the dust

wuree, and e Tate” uf Tow of air

_imto the hood. N p.mrh “designed

- Foad ¢
inetlective.

133, There

In cevery

is o standard hood.

ciase. the hood: must by

- designied 1Y CRr Sthe —specitic - opera-.

tion and 1o make the exhaust effee-

tive withowt interfering with the
operation  (Figure 41, Among the

fuctors 10 he considered are the nat-

ural air currents in the room and

other g\h.mm or windows in ll\::
.m..l. e R A

‘o wnlnrm wr the shape of the area
o dust production <o as fo seeure

~ede A gan and motar s keep the. .ur
*ich . <o~ Riels
awstem s g whole,
‘Jesign of the _;'\h:m\t howd” demands
at the point of wién- -

cration or dispersion s determined:
by the shape of the hood or degree’

35 Ih.. hnml ~hnuld ‘ﬁc \h q\d

rivssonably uniform air velowity over

this area. A hood o fich does not ¢n-
chine the process Jould be phaced
with its opening as close as possible
10 the poing of generation of the
dust or fume @ Figure “8) " heciuse

the velocity of the air in the zone

of the hood influenee
proportional to the
disiangee from th. fae

136, The hoad upmin or
of it should be locatad <o as toore-
Secive directly dust tha
off along o wellsdesignaied - path
tFigure 61,
ol the material wm 1hu~ e uset)
for itn own capiure. Air movement
must alwiys e pustthe cmplosee.
then over the dus ‘s'nurc.'. and  di-
recily int the face of the hood.

' i~ in\cr\cl_\'
~qu:m:' of

137, The tan <hould be ol -
civnt .q'...::\ Womaintain the”
vaired  air capiure ! locity at the
foind of generation o tne dust. In-

the:
« ul the hoad. -

The direetiond] encergy

v thrown

-

toernal b |l|h.~ should iw uN.lllul o

e it o aiere it is et
Aovded. Flanees shesnd
whorewer prosa™l

Gera trewn

Sundy

Lo
LNt

voradues e
e Jusi s
~retlo

Looas iy

. A YT
[T R TR MY

¢ oprevadad

Y hen neee NUry.

138, B nnu--h e must, 'h-. ~up-
Nlu.l R h-nm Trovn® i t‘lll\ldg 1

Creplace the air that s removed by,

the ezt aestem. Otherwise.

s tiwre will be interferenee with. other
..\h.mst NS ] 1h., :
“am'or il Miriien i et

8y Pirnaden,
Great ditticuliy has oceurred where
an exlaust system caused ~h~-ht|\
negalive pressire in o mum con-
ining o gas furmace. As! a result
air eame  down the furnaee flue.

Cand the arca became contaminited’

with Tarbon monovide rom the fur-
nmge. ) \,

- . |

139, With small exhaust svstems.,

_air that is removed usually can b
Creplaced  bydafltration flow, b

- larger
SN m‘h\g .m -.\huu~. AvEIeni- -

\h.uN\ nay llugd a4 pasitive
e supply UFigure 710 An adequaic
mpply of m.xlu.~ur air, 'tempered
is one of the most
frequenily overlouked fundamentals

" oF ventilation. Nir aliways should be
supplicd in yuantities cqual o or

slightly in esvess o, lhv:
exhausted.

N1 lh\ size of lhg du-'h the
wvpe and size of the dust golleetors,

and’ the type and size of the fan

amiounts

Cand” motoe | Cexplasion-priod whire®

negessary b are among the other fac-
tors which must be comsidercil in‘the
design of an exhaust system, Pre-
venting dgnition of “u combustible

Figure 5§ To ochiewve the peaper =rhoun? wir
veelestoty,

thee heory o1 ‘heye harred (yrngges
car b poutioned a4 2ioue 1 P lu-nozo Y. T7vLLY
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contaminant is @ prime safeiy con.
= sideration: Since - discussion "nf- e
" subjéct of exhiust svsiem dg\u-n' T

bevond the seope of this data <heet,

an expericnced ventilation engineer-

should be consulted.

{21 -Alsar informintion cah” bBe
sceured from several exeellent pub-
lications. one of which is the current
cdition of [udusirial  Ventidlation—
A Munmal of Recommended Pruc-
tice, published by the American

Conference of Governmental Indus-

trinl  Hygicnists.  Another
chapter  entitled  ~Local
Sywiems and  Ventikiion™ in the
Accident  Prevention Munual - for
Indusirial Operations, published by
lh; ) .mnn :I S ety Counc:l

is the
Exhaust

G,enerol ventilotion
142, Where it s imp(“\ihlk‘ im-

pr.lclxul or 100 gxpensive 10 cons. |

trol dust entirely by local exhiust
swstems, general ventilitien must be
used a8 a supplement or o substituie.
It should be noted. however, that
where local exhaust syaems can be
used. they will alwavs deoa better
job than general ventilation.

T43. Gencral ventilation requires”

the introduction of enough clean air
from the outside to dilute the con-

aiminated  atmosphere o g safe
level. This method requires larger

volumes of air than Jocel exhaust
sysiems o accomplish the sume con-
trol. and will not be effective uni-
formiy over a Jarge room. It should
be considered only when kwal es-
haust  systemis require such  assis-
tance. This ix usually where the
soureeys of dust are widely dispersad
and cach is smail,

144, General room exhaust and
supply fans must he curefully in-
stalled. Eddy currents, which will
interfere with local exhiaust systems.
must be avoided.  Emplovees must
not be exposed to excessive con-
centrations of dust as the dust-laden
air moves away from the point of
generation, and  suflicient makeup
air from the outside must be sup-
phed to the room 1o replace the air
that is exhausted. The location and
design of the source of supply are
important. It is becoming common
practice o supply clean. iemipered
air o the work zone for controiled
Jdilution,

Wet methods
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.-hefare they

as readily an dny, du~l—.u.|\ antisge ol

s 138t <h3ui& e taben whenever:

posible, Carloads of dry ‘mincral
in some cases may be wetted down
foundries should be o wetted
traffic. Water spravs ¢un be used
at some  operations, Wt drilling
methods can be used: for rock drill-
ing to wet the dust as it is fnnmd

Personol protective equupmenf .
146, Respirators of various de-
signs are available which will give
protection against toxic and pocu-
n\mqn1¢»5|\-pr(\ducng duss by lil-
tering-out the contaminant fromi-the
uir. The L. S. Burcan of Mines has

U n.r.urm.mcc stundurds “far.

.dus: respirstors and gives approval
to respirators that mect these stand-
ards. 1t is imporiant that a respirator

are unloaded.. Aisles i
down’
T Pffé'cm 'd-l.‘opk‘f\'ar"(ﬂ.' ‘hk‘ 'dlhfh’\‘

Chdtariodis,

- a thorough pre-emiplovanent histon

A AT

owih this odeapiations!™ backround

«gn‘cn in detanl, Chest Neravs shouald”

be made of all new emplovees wha

sWill Be workings in dust exposares
that could produge dixabling pncu-

The “examining * phivai-
cian should decide on placement of

thone  who  have, pncumoconiosis,
active or significant” past tubercu-
Tosis, abnormally low timed  vieal

capacity, or urmu\ pul.nnn.m dis-
CASON,

[NKN Pcrmch phyx’ic:nl Caumin-
tions, including chest N-rays, should
be made of emplovees exposed o

toxie dusts. fumes; and mists. Such

chechs can help find mapient ¢ e
of powsoning in - which sympioms

“are slight, aind thé X<rins Zan pick

be uscd oniv-for the particular dust- -

exposure for which it kas’ been
approved.

147, Alknough approved respira-
sors will give excellent protecrion
when properly fitted. they  should
be used only as supplements 1o
other. methods, of  control
short or occasional exposures and
got an primary controds.- .

14X, Preper fitting of a mechani-
cal nlter respirator to the face of the
individual is most important beciuse
a small space between the facepicee
and the face will permit dustladen
air to hypass the tilter,

149, Respiriors must be -
spected  and  cleaned daily. Filters
should be replaced before they be-
come ~o plugged with dust as te
serioushincrease Tesistanee 1o
breathing., Proper filters for repliee-
ment shouald he available.

Medical program

130, Aa offective medical con-
trol program will help prevent
cases of occupittional discise. Such
a4 program i aabo serve as o cheek
on the engineering controb hecaus
symipioms of enposure inoa group
of workers will indicate o falur
that must be corrected. The even
of the medical program will depend
upon the scrivtisness of the eape
sUres
1531, An industrial hygiene pro-
ram ~houd pasaliel the medicy’
rogrant. Both are essential o pro-
he heaith of entploaees,
The pinsical cxamination
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prfor

up carly svmptoms of lung condi-
tions. Suituble preventive measures
can then be tken.

“183 Routine © periotdic - chnical
aaaminations,  stipple cell counts!
porphyrin determinations, and prop-
perlv evaluated  blood and  wrine
lead level mensurements, are pric-
tical methods  for checking em-
plovees exposed to lead. If unsafe
exposures- are - found.  further- en-
vironmiental control i mandatory.
Affected  employees should. . of
course, be given proper medical
treatment.

TR5,) Mudical controls for em-
plovees whe work with radioactive
dusis must be more sringem than
the medicul coatrols for most dusts,
An  extensive  bioassay  sampling
program is nearly alwavs required

Other control measures

136, Although the must effective
method of control is to prevent con-
tamination of workroom  air and
thus prevent iphalation of harmful

figure 6 The centeifugal forre created by this
grerding wheel causes the Q¢ neroted dunt o
trovel i1 0 well.defined puth To preveat duper
sion ¢l the dutt, the =shoys® hred w placed d
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dusts, the importanc. of personal
hygiene should not be overlooked.
I'he periodic medical examinations
provide o zood opportunity for in-
struction of employees in various
personal hygicne nwasures.

1537. Good wiashing  facilities.
clean iunchrooms. and clean work
clothes can help prevent additional,
cven ihough minor, exposure o
toxic materials. Abo, contaminated

work clothes should not -be taken
could .-

home - wheree 0 tosie dust
Seontaminate the- home o exposs

“other members of- the fanuly. These -

recommendations - become mandas
tory where such materiads as beryl-
lium and radioisotopes are handled.
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Figure 7. In this foundry, lacal exhavit.hoods are instolled over each siotion having o shell.malding

“ircchine ond glue press. Adeguate moke.up ‘oir is suoplied -from ventilnting duct situoted belwedn-:

molding mochines ond predves, ‘,Ceunﬂy'Amefind Foundrymen’s Society;
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Sweat is one of the most expensive luxuries in modern
industry. Production slows as workers stop frequently to
wipe glasses. mop brows and gain relief from sweat.

Cellulose sponge StaSafe KOOLPADS =oak up that
sweat (up to six times their own weight. in fact). Some
workers even dampen KOOLPADS in water for refreshing
coolness.

KOOLPADS pay for themselves in keeping men on the job.

KOOLPADS pay for themselves in sofety. (Help solve the
problem of blurred glasses and sweat-stung eyes.)

KOOLPADS pay for themselves in worker comfort, which
contributes to increased production.

KOOLPADS pay for themselves in re-use. (Rinse in seconds
ond use again and again.)

Write todoy for o free somple KOOLPAD

STANDARD SAFETY
EQUIPMENT COMPANY




