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1'“!0 presenee ar ahaenee ol a ¢ nll||lln ol
ing process such s infection,

&I”my theanes luve been adviueed over
the yours 1o explain why crystalline free sibiva
sty us it does in the Tangs. 1t is now e
Teved that the dfibvosis produced is cansed
fact Ly the Lurduess or sharpuess of the pan-
fes, but by o combination ol slight soln-
dity with o physiocheanncal vileet and
wawnokngical ctlect=bhut no one s cerlain
‘ol the exact wechanisin of he disease, Foxe
"ﬂmwut.\l work o the reasouns for the devels

P spaent of silicasia is still going on in variouws

L pats of the world. 31 the precise mechinisi
fd silicosis conkd be detenmined. better
wedical preventive measures anight be de-
tedoped and pussibly o cure conld be found.
B Amorpls, e silica differs Tron crvs-
cdline free silica in physical streture aned
(b physiological efleets. T the asmorphons
*nw molecules of silica are randomly ori-
Nvd and may be muucally  converted to
tlocul und diatonsccons canh (hiesehbe) or
Fibically converted into such forms as silica
" sidica e, aaed fused silica or quaetz,
M amarphians silica i heated 1o lugh
mperiture, as i calcining, foris ol crys-
Whine free sibica called cristobalite and trie
mllc result, intenacdice forms ol wmnore
ous silica e Kuown as erypto-erystalline
bhem-microcrystalline).  Tulalation ol these
siypstalline fonms can readily canse diatomite
APRCUIICONIONIS.
~ When diatonecons curth is caleined, par-
l:ularl) in the presence of w tace ol alka-
e flus, appreciable quantitices e con-
Eerted 1o cristubadite,  As o result of stidies
Eamde by the U.S. Public Health Serviee, it
‘u been recommended that the threshold
$hait vabue for crude o amerphious dintomite
placed at 20 mppet Guillion particles per
abic fuot), but that the atmosphoerice con-

coentration {or dust containing cristobalite be-

Lept under § mppet.

Various  comnercial products containing
particles of silict wuder g in size wre avail-
abiles The physiological elfects o these
products Jave not heen well defined. Unti)
more eapericnce with bunsan beings s avail-
able, exposure to these praducts should be
hept to a0 minitnn throwgh the use ol ap-
popriate coutrol necasures.

tree silivie s uncombined silivou diasude
i) Silicites contain sdicon and o
gen esinbised withe other elements inmore
complex molecuales. The 510, reported i
chemical analyses for mineral .m(l geological
reports is the tofal of the silicon dioxide press
vnt, both the free siliea (if present), and the
silicst combined in the mineral. Such analy-
s are not reliable indicstions of the silico-
sis potewtial of the naterial, becruse it is the
uacambined o Tree silica that s st im-
portant in industrial dust exposure. Sao that
an exposire G be properly evaduated, the
percentage ol uncombiped silica must be
determined by petrographic analysis osing o
polavizing microscope or, prelerably, by X-ray
diffraction analyses and special analytical
chewical procedures,

With the exception of ashestos and smne
tales, the silicate dusts do ot ordinarily cinse
4 serious disalding bunge condition such as iy
produced by free silica. Much higher levels
of silicate dusts than of frec silica dust can
I tolerated.  In sy indastries, wen have
worked with silicate dusts that contained
no free silica without development ol dis-
ability or of podnlation s the lungs. The
N orav nay show shadows indicating dust
deposits in the lungs, but the pueasmoconio-
sis iy ossentially lurmless,  However, pare
tinlly disabling pncewmoconioses hiave been
veported where wmen have worked for long
periods of time in very high concentrations ol
certain silicate dusts.  Disalling pucuno-
conioses Frone esposure to abaonsadly bigh
concentrations ol mica, tremolite l.lll‘. and
kaolin dusts have heen described in the it
eratire. The clinical signs are ot the sie
for these silicate dusts as Jor free silica, but
the symptons can be marked.

Ashestosis.  Several minerds having o

fibrous charncter are classed as “ashestos™ -
haelated silicates of agnesivn with vari-
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industrial Hygiene

able wnonnts ol ivon, caleium, sodiun, poliase with low 1oxcity do not aced us much attens
sivere, and alttmionm present as anpurities, tioa as e dusts swnd fues from highly toxic
The line arbone libers of asbiestos e Ihtss metids, they should not be neglected or di
thrasgh the wpper respintory tract to the regarded. The metals with low toxicity are)y
lower parts of the lames 1o cause isritation aiml wore readily  controlled  becanse  greater iy
o form “isbestos hodies™ whiere the fibers amounts cin he tolerated, but their dusts and Yl
are encapsubited. This diftuse filnosis prole Tumes should e hept at scasosable levels ;'.3
ably betins as 0 “collar™ about the terminal saee excessive amounts of any of them can BY )
bronchioles. There s evidenee that other be harmiul,
minerals Laving o fibrous character foscept lshalation of the dust of leud compounds!
shisss iben) e produce u reaction similar is the most comprmn mode of entry of lead ing’

to that o ashestas, i the system, and ingestion of lead compounds &

A number of investigtors iy recent years cun add to the problew if personal hygiene is
have sepurted an association hetween ex- poor.  Workers therefore should be ene 3
nosure o ashestos in indostry and uiban at- eowraped 1o wash thoronghly helore eating?
masphere aoid 3 nse in certain types of b and lunchirooms shoudd be set apact from -
"I““c;';" Asa "'l"'“ ol these wlp‘l);“.(l! :i"'l':"’lis' work ureas. Smioking should be prohibited
the Division ol Oceupational Heatth ol the i . - e stre >
U.s. Public Health Service has undertiken :'];:::;:lkl:_(:lt:,wgtﬁ;,:kﬁ:;?;‘md street clothes %
wn - epidemiolodical stady of the ashest Leadd is o normal constituent of plants and
products industey to: {a) refine and update animals, and people ingest and excrete it
cavhier work doue in this m(l_u.\'tr,\' in rclalfum daily even though they are nut esposed to { )
luvuxlu.'sluux: and (B uppm'sr&(- Illg redatiou. excessive lead i their dalil}‘ work, WheniX .
‘!“1’ of asbestos 1o the varetugenic proper- intake rates exceed the normal excretion rates; S8
tes susested by these investigators. however, fead builds up in the body. Whea 888,

. the accumulation reaches a sufficient level.!3 3

Miseellancous  pncumoconioses,  Even symptoss of poisoning or intoxication appear, g

though o dust is clussified as harmless, The concentration of airhorne lead should ; i

awnounts ihove the TLY ¢ Jead o touble  therelore be kept below the threshold limit gl

by cansing o puneumoconiosis, mechanicully becanse of lead’s high toxicity and its tend- SR

rritating the walls of the respintory systens, ency to accwnutate in the human wstem. ;48
b4

or intesfeniug with ordinary lung processes. .
Mica dust and Raolin dust ae two good ex- Beryllinm intoxication is a severe systemie’
wples of dusts that ordinarily are consid- disease that can cesalt from the inhalation of :A%
vred henignr hut amownts above the TLV cun the dust or fure of metadlic beryllium, beryl- % T\
cise: a tronblesome ponenmaconiosis,  Micu linvm oxide, und wlul:lel)crylliumcompound:.' )
pucumoconiosis has been observed in grind- (There is no evidence of intoxication from the 3 )
g operations where mica dust, but wo free jngestion of insoluble compounds.)  Oaly 4B¥.
silicn was present. There were marked  ghe inhalation of the berybivan-bearing dusts VR
chines e the NXeray pictures of the hings or {fwnes produces systemic discase. A4\
and some disability.  The cuses ocenrred cordingly, control of such dusts and funes tn 3
where the dust exposures were massive over Keep them below the concentration specified pa 5
UBBIN VOIS, by ACGHI (American Conference of Governe %
Indastrially  bnportunt wetals aned  their mentad  Industrial  Hygienists)  threshold T,
compounds that can have a toxie effect when limit values is a basic protective measute., < o
the dust or Jumes are inhaled inctude arsenic, When the soduble salts of beryllium, espe-‘
antimony, cadmium, chromiam, lead, manya- cially berytliom flouride, contact cuts of abes
nese, wmereury, seleninm, tellurium, thallivm, rasions on the skin, deep uleers may be formed VAR
unsziung, and i tew others. which heal very slowly, and complete surgical :£388%
The effcet of some metuls, sueh as mag- excision of the uleer is sometinies required A
uesinm andd zing, appears o be transieat. to elffect healing,
Only Hmited data are availiable on the exotic ;
and rare carth wetals, Metal Teme fever is an acute conditionys
Although the dusts and fumnes from metals caused hy a brief high exposure to the freshly; gk
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in which BAL wius not ellective, s
See Tacdustzd Dala Slieet 199 and Hy-
wicuic Cidre, Ccsimitar 1o that found i silicosis but some-
&1 what wildes and usually not so mpidly pro-
Yevessive,  Like sibicasis, the coudition de-
Syelops and advances slowly and s equally
! ‘ PRl Tesislant to treatment. There s also gond
produced accidentally  when l’-‘"'f"“"'"_“,-“"** v evidence that inbaled asbestos causes lung
generated i the presence of amaterial which S I8ss o
contitins arsenie, The u.;u.]m.\ been rcl.)onni' F See Hygienic Guide.
in the acid cleaning of filter plates, in the 3
Landling of wet dross trom o disthit metals SH0C- Asphalt.  Althousth asphiadt itself is con
plant, in the cleaning al tiek cirs which have v sidered o be substantially nontexic, it oy
Leld sudbie suad Ivalvochlorie acids, in the A cause inflinmation or dermalitis o3 contact
cleaning ol pipes with e acid contaminated Z9TI0 S0 individuals,  Careful supervision
with arsenic. in the precipition ol cadmivm’ AR of warker's porsonal cleanliness is essential
with metallic zme, nd in other operations.cigi e the prevention of dermatitis or other ill
Arsine apidly destroys the red eells, Altes” : Heelects.  Skin contact with the asphalt should
it haws been inhaled, the first signs are those of be avoided=individuals working with ase
ek of ospsen. Aller some timg the by 3 phalt should woear suitabie protective cauip-
beging tn eserete the dansged ved celay 5y ment, inchiding gosgdes to protect the eyes.
which appuar as a dark or bloody urine. Thel BThe clicet of exposure to vapors from liguid
kidueys nmty then bevome too clogeed to <7l oc catlinck asphalt depeands on the partiontar
Bhsolvent added tu the asphadt. Steps shaald be

aperate at «ll. Arsine, in very siall noune
is abso capable of producing i clironic type of 3 jaken to hold the sulvent vipor concentration
poiscanngg, bot it is more typicadly @ sousce 258 Rin the hreathing zone below its threshold
of wente episades. ‘PR limit value,  Where operations require heat-
The possibility of arsine fonation should Ing or grinding asphudt inside a building,
always be considered when there is freshly Blwitable ventilation should be provided. Sce
fonned hvdrogen around ores of the heay 23 NS.C. Duta Sheet 215.
pmctals, since auseniv is widely distributed 3
i sanad] counts and only a trace of @€ i!'
required to produce enough arsine 10 by
tronblesome. R
One of the more conunon sources of arsing

R}
-

Arsine Gisenae hvdride)  Severe amlzlcute:
industinad potsonings with ansesic ae likely
10 b the sesudt of inlablatioa of arsine, often

,\,
1.

iaa Barium, in the fonn of dits soluble sits, i
2 ic on both ingestion and inbabition aud
8 Mighly caustic when applicd to the skin. The
Sheasbonate und sullide are sulliciently sobuble
incidents in recent years has been the hao g8 N :l}:c‘“::;’i f;:t‘i‘:"‘:f?d"f:: "‘L?m:;':::“: “!'f':':
dling o dross from the aluminum relining f ' \.r;. wquk ,\ (;,", i‘n:.o‘lul)l . ‘:,- sllu:\:' . ' ,
of metals.  Probably the most sigmificant ¢ i ‘.) . e ! R L o ‘m)
v e : elricity, aud soluble sulites are specikic
servitlion about these cases, aside from lbt ¥¥aatidotes for in;.'.t'slcd Divriien salts.,
bact ‘l;"t Hee tuistire i A“:;’ "";.”‘_:’_":]':‘;"l: “,S’mcc these salts produce violent stinalka-
;,:t’:l:i.' :::\‘l:;::‘([ ‘l:::":l.:.:,. l‘;.v:L m,talm P .mof all musr-l.c, l;',m: inu(;..s‘ti]tm tl[l'vy vro-
aware of the garlic-like odor which is supe N severe distar rces the ¢ uzcap»«:.T
aware of the g ! Whptem.  After absorption, the bavinn salts
Ribcrease Llood pressure by constriction of
the arteriul muscle, stow doiwn heart heat by
; _ action similar to that of digitalis, und fiest
Ashestos is @ hvduted magnesinm silicalos mcite and then pariadvze the contral nervous
fosndd in the minesals chrysotile, amositm ptem.  In spite of the high inheremt tosice-
crovidolite, i tremolite.  Practically all the LRy, there e Tew cases of mdustrial poson-
tX iy with barium.
@ Bariuvni is a heavy netal, ok the dast of
e insoluble salts will colleet in the Jungs
R 'sad pive rise to the condition known as hari-
)is. Its nodular appearance on X-ray film

arsine.
See Hygivnic Guide.

chrysotibe, 1t is used alniost exclusively fostk
heat insalation or Tor textiles whicly must s
sist high tanperature, sach as heateresi
clothing wud bruke linines,
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Benzene (henzol) o
valatile  Hipuid  with
wmatic odor.  1ts fire
alcuhol and ethy) ethe
is that of chronic po
compantively smalt
periad of tune, It s
most dangerous orgar
cial use, jud acts pr
ing ongs, producinge
ing wnder the skin,
ability of the blood 1.

The most  convesn
dinnage is given Iy
who iy be exposed
have blood counts
singgilicant changes
cluscly investigated
" Headaches, dizar:
petite, irritability, ..
and ather signs of at..
naay or iy not be
iny.

A single heavy en
wwey produce o ser
10 an aresthetic witd
central nervous sy
uswally exhilaration
dizziness,  vomiti
tions, delirium, and .

The wain Arst aield
posLiing are remo:
air, inhalation of oy
of hodily warmth.

Skin  contact  wu
avoided, partly bec..
solvents it produces
the skin, but prine
most certainly invel
of the vapor.

See hdustrial 1.
uienic (:'m'de.

Benzene hexachio:
clohexane.

Benzovl peroxide
of Liewzoy) Peroxick:
and explostve priy.
fects are related ¢
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INDUSTRIAL HYCIENE

Free silica is ancombined silicon dioxide The fine airborne fibers of asbestos can . ‘ ""
(5i0). Silivates contain silicon and oxy- Duss through the uppet respiratory tract to 5. 'g"s
gen combined with other clements in mare  the jower patts of the lungs to causs irritae o f t:l
conuples moteenles, The 6i(); reportedd in tion andd 1o foru “,sbestos bodies™ where ¥t 8 \

for sminerd aml penhoggieal  the fibers ave cncapsulated.  This difluse {’ I
ide  fibrosis prohably begins as 8 “collar” about wit. o .
present, both the free silica (i presemt),  the terminal bronchioles. There is cvidunce .« tior
and the silica combined in the mincral. Such  hat other minesals having a fibrous charae- R :;“
analyscs are not reliable indlications of the ter (except glass fiber) cap produce a reac K .
silicosis potential of the material, hecause jt tion similar t0 that of asbestos. i ST
is the uncombined or free silica that is most Following a study by the U.S. Public %
jmpaortant in industrial dust exposure. So Heulth Service of the ashestos textile indus- '
that an exposure can be properlv cvaluated,  try,* it was recommended that the dust con-
the percontage of wnconbined silica must be contration be kept at less than § mppef to
determined by petrographie analysis using & prevent asbestosis, valuation of an expo
polagizing 1iCroscope ar, preferably, by  sure to asbestos dust is based on ‘the total
X-cay diffeaction analyses and special ana-  amount of dust, since the concentration of
Iytical chemienl procedures. injurious fAibers will be kept within safe
There has been some experimental evis limits if the fine dust is kept below the
dence that sume dusts may tend to inhibit suggested threshold limit.
the action of silica 0';. t}“c bo(lly, but ,‘?“5 ]i"' Miscelluncous pueumoconioses. Even
!\1bntlng ;;cu:;"‘ is 0 s:lg.t ant upccrt.lunftmt though 2 dust is lassificd s hasmless,
"h must ‘; 'sc‘.’:l'“"' ';: m‘;‘c““' ;‘ act,  gumounts above the TLV can lead to trouble
there is Ais0 cfva cn(;:c t at.t ¢ nonsi lgcqus by cousing @ PR eumoconiosis, me chanically
of a dust mixture containing itating the walls of the respiratory-system, -

compuuents vt et i
free silica may provoke a jsabling cundition " A - .

e or interfering with ordigary lungy processes. 5.
morte severe than that caused by the siliea  iea dust and keolin Jdust are good ex- -

acting alone. : amples of dusts that ordinarily ave consid-
With the exception of ashestos and some cred benixn but amounts ahove the TLV can
wlcs, the silicute dusts do not ordinarily ~cause @ troublesome_pneumOCONIOsis. Mics %

niosis has been observed in grind- - ¥

cause 1 scrions disabling lung condition suc premnocos T
as is produced by free silica. Much higher ing operations where mica dust, but no free
silica was present, There were mays!

Jevels ol silicate dusts than of free silica dust

con be lolerated. Jn many industrics, men  changos in lhc X-ray pictures of the lungs .
have worked with silicate dusts that con- and somc disability. The cases ooty
tined noe free siliea without devclopment of where the dust exposures were roassive OVEX
Qisability or of nodulation in the lungs. The many ycars.
X-ray iy show shadows indicating dust .

deposits in the lungs, but the preumoconiasis Toxic dusts snd fumes
is essentially harmless. Tlowever, partially Systemic roactions are caused by toxic ]
disablin;: pm?umoconioscs }l:\\'e bccn xcpm’tcd (h‘st; and fumcs o( various elcmcnts and A

vgllcrt{ men have worked for long petiods 9‘ their compounds and by certain organic com-
thne 0 very high concentrations of cerlain pounds. Al metallic Fuines are jrritating, €5 & : ¢
gilicate  dusts. d. industrially 4%

Disabling _pnemmoconioses pecially when freshly generate

from exposuee to abnormally high concene important metals and their compounds that

trations of 1ica, tremolite talc, and kaolin  can have & oxic cffect when the dust or ., i
dusts have heen duseribed in the literature.  fumes are inhaled include arsenic, antimony, i
The clinical signs are aot the same for these  cadmium, chromiw, A RS

. lead, manganese, mef-
silicate dusts as for free silica, but the symp-  cury, sclonivm,

chsermieal wnlyses
ropends is the tutal of e silican diox

telluriuam, thallivm, uranium,

tons can b masked. and a few others. ]
- H
,': Ashuestosis, Several minerals having 2 .
. fibeous character arc classed as “asbestos”— - ) . : :
hydrated silicates of magnesium with vati- +US. Public health Service, Washingtor,
D.C. “A Study of Ashustosis in the Asbestos

s of iron, calcium, sodinm, potas-

aluminwn present as smpurities. Textile Industry.” Bulletin No. 241 1938.

PRODUCED

.

able amoun
sium, and

39-8



