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ASBESTOS DUS?Z

CHEMISTRY

Asbestos 1s the class name for several different fibrous nminersls,
but 5:ommercial asbestos 18 mainly chrysotile. Chrysotile is the fibrous form
of eerz;entine and -13 & hydrous magnesiuvm silicate, 3Mg0.25102.2H20, or "‘535123409'
containing 44.1 per cent of combined silica, 43.0 per cent of magnesia, and 12,9
per cent of water. Other types of asbestos often contain silicates of iron,
celcium, and aluminum, &8 well ae magnesium. Chrysotile represents spproximately
954 of the esbestos used in this country. Other less common silicates which can

eppear in fidrous form includes

Anthophyllite (smoeite) = (Mg,Te)y510,,(0H),
Tremolite = CaZMgSS!LeOzz(OH)z

Actinolite ~ Tremolite in which Fe has repleced Mg
in emounts greater than 2%

Hornblende - CagNa(lz,Pell)y (A1,7el11,T1)351 ¢022(0,0H)z -
Enstatite «~ Hg8103 *
Aegirite ~ NaFelllssisog
Jedeite « Fa Al 54205
Wollastonite «~ CaS104
Epidote ~ Cap(l,¥e)s(510,)3(0R)
$1111manito - A1pB105
Dunortierite « AlgBSi50;4(0K)
'maxxézé!e .
The histological ﬁ#dings. particulerly of early esbestosis, does

not indicate & chemicel injury. Gardner, as & result of studies at Saranec Lab-

oratory, made the following statements
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e have come to the conclusion that inhaled asbestos fiders are
1rr1tating. not because they are silicates but because they ere stiff fibers
vhich mechenically irritate the lungs. Unlike the free silicas, these minerals
v111' not stimmlate fibroblaste in any part of the body; only those in the lungs

are affected. It was inferred that .these organs were affected becaunse the move-

rents of respiration are so much more rapid and continuous than those of other

viscera. Then it was discovered that if esbestos was ground very finely so that

fev of the fibers were longer than 2 microns in length, the irritating property
of the asbestos was practically destroyed. Inhglation experiments with such fine
chryeotile e.s‘bestos were carried out over e.period of several years. ¥No fidbrosis
has developed in spite of the fa.et that an averasge atmospheric concentration of
125 million particles per cubic feet of zir has been mainteined. In contrast in
a previously reported experiment, one-third this concentration of long-ﬁ‘ber‘

asbestos -dust produced well marked fibrosis after sbout two yeers.®

Only those eilicates which are fibrous in structure have been defi-
nitely identified as pulmonary irritents. Serpentine which has the same chemical
composition as chrysotile asbestos does not ceuse a pnlmox;ary fibrosis and is
considered as being physiologically inert. Tale, & hydrous megnesiunm silicate,
and diatomaceous earth, particulerly calcined earth, have some clinical indice~
tions of having pathological eignifica.nce other than benign, non-epecific pneu~
moconiogis, The finding of asbestos bodies in the sputum is of considerable
diegn?siic importance. The identificetion of asbestos bodies in sputum can be

done by the procedure given in ®Industrial Dnet®, first edition, Drinker and
Hetch, pp. 165-166.

Englich experience had indicated a chemical pathogenesie for asbes~—
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tosie., This is at direct variance with experience in this country and conld poe~
eidbly be partially adcounted for by a difference in chemical or physical composi-

tion of the asbestos. Thie variance, however, indicates a need for further study

of the pathogenesis.

MAXIMUM ALLOWABLE CONCENTRATIONS

The MAC of asbestos dust is 5 million particles per cubic foot of
eir, of o size from 2 microns long up. Because of the Fnglish ,experieﬁce. it is
2lso advisable to hold the totel count to 10 million particles per cubic foot of

air, of & sizge from 5 microns down.

COLLECTION OF AIR SAMPLE!
A Greenburg-Smith or midget impinger flesk is used with 25; isopro-
Pyl alcohol as a collecting mediuin. The standard sampling rate of 1 c.f.m. or

0.1 c.f.m., respectively, 18 used.

COUNTING SAMPLES
. The counting technique is the 1ight field method, s specified in

eitI}er *The Determination and Control of Industrial Dust®, Public Health Bulletin
$217, TP 40~43, or ®Poisons, Hagzerds, Solvents®, second edition, M. B, Jacobs, ‘
Pp. Mdi~147, with the following exceptioni~ Two simltaneous counts are made ~—
total particles 5 microns and lessAgnd. asbestos fibers 2 microns and larger.
Grea? care mst be exemi;ed to obtain a good focus and a good light contrast
during counting. Some ssbestos fibers are extremely thin and consequently, hard

t0 see and easily %burned out",

¥, ¥, Church
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