INDUSTRIAL HYGIENE

Free sbica 1s uncombined silicon dioxde
($10;) Sihcates contam sihicon and oxy-
gen combined with other elements \n more
complex molecules The Si10» reported m
chemical analyses for mmneral and geologeal
reports 1s the total of the shcon dionde
present, both the free siica (if present),
and the siica combined m the mmeral Such
analyses are mot rehable indications of the
silicoss potential of the matenal, because it
15 the uncombined or free silica that 13 most
mmportant m industnal dust exposure. So
that an exposure can be properly evaluated,
the percentage of uncombined sihca must be
determined by petrographic analysms using a
polanang microscope o, preferably, by
X-ray diffrachon analyses and specal ana-
lytical chermical procedures

There has been some expenmental evi-
dence that some dusts may tend to nhibit
the action of shea on the body, but this in.
hibiting action 15 so shght and uncertan that
it must be discounted n prachice In fact,
there 13 also evidence that the nonmhceous
components of a dust mixture contaning
free silica may provoke a disabling condition
more severe than that caused by the sthea
actng alone

With the exception of asbestos and some
talcs, the sihcate dusts do not OM‘;{:
cause a senous disabling lung condition su
as is produced by free mlica Much higher
levels of silicate dusts than of free mbca dust
can be tolerated In many industries, men
bave worked with mhicate dusts that con-
tained no free sitica without development of
disabihty or of nodulation in the lungs The
X-ray may show shadows wmdicating dust
deposits 1a the lungs, but the pneumoconiosis
1s essentially harmless However, partally
disabling pneumocomioses have been reported
where men have worked for long penods of
tume 1n very huigh concentrations of certain
mlicate dusts Disabling pneumoconioses
from exposure to abnormally high concen-
trations of mica, tremolite tale, and kaolin
dusts have bean descnbed 1o the bterature
The clinical signs are not the same for these
silicate dusts as for free silica, but the symp-
toms can be marked

Asbestosis  Several munerals baving a
fibrous character are classed as “asbestos”—
hydrated silicates of magnesium with vari-
able amounts of sron, caleum, sodium, potas-
sium, and alummum present as mnpunhbes
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The fine airborne fibers of asbestos cam
pass through the upper respiratory tract to
the lower parts of the lungs to cause irrita-
tion and to form “asbestos bodies” where
the fibers are encapsulated. This diffuse
fibrosis probably begmns as a “collar” about
the termmal bronchioles. There is evidence
that other minerals having a fibrous charac-
ter (except glass fiber) can produce a resc-
ton stmlar to that of asbestos.

Followmg a study by the US Pubhe
Health Service of the asbestos textile indns-
try,° 1t was recommended that the dust con-
centration be kept at less than 5 mppef to
prevent asbestoms Evaluation of an expo-
gure to asbestos dust is based on the fotal
amount of dust, since the concentration of

fibers will be kept within safe
lhnmlftheﬁnedustxskeptbe!awthe
suggested threshold hmt

Mauscellaneous pneumoconwoses Even
though a dust 13 classified as barmless,
amounts above the TLV can lead to trouble
by causing @ pneumocomosis, mechanscally
untating the walls of the respiratory system,
or mterfennng with ordinary lung processes
Mica dust and kaolm dust are two good ex-
amples of dusts that ordinanly are consd-
ered bemign but amoumts above the TLV can
cause a troublesome pneumoconiosms. Mica
pneumocontosts has been observed 1o gnnd-
ing operations where mica dust, but no free

was present There were marked
changes m the X-ray pictures of the Jungs
and some disabiity The cases occurred
where the dust exposures were massive over
many years

Toxic dusts and fumes

Systemic reactions are caused by tone
dusts and fumes of vanous elements and
thexr compounds and by certamn organic com-
pounds. All metallic fumes are intating, es-
peaally when freshly generated Industnally
mportant metals and thexr compounds that
can have a toxic effect when the dust or
fumes are inhaled include arsenic, anhmony,
cadmium, chromium, lead, manganese, mer-
cury, selenium, tellunum, thalbum, uramum,
and a few others.
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