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breathing problems would be confined to
underwater or to travel in high altitndes.
Uniortunately, pure air is a relatively rare
commodity, and is mmch harder to obmin
pure than many chemical elements and com-
pornds.

Scmeunaumsufﬁxanmauscdby
patural forees (such as moisture frcm rain
or dust fram winds on dry earth), while
some are due to man (such as combustion
products, minmmed or incompletely bumned
iuels, solvems, vapors, dusts, fumes, imert
and toxic gases). \When these variations are
small, we say that the air is “pure,” but
when the vagations, either alone or in com-
bination, exceed our ability 1o adapt to them,
or our abiliy 10 tolerate them, we sey the
air is “bad.”

AIR POLLUTION

No simple yardstick has yet been devised
to tell us when air ceases to be “pure”
although numerous air polhmion studies are
underway, and threshold limit values (maxi-
wmom allowable concentratons for industrial
exposures) are available as a gmde_ We
have just begun 10 realize that air pollution
contro! may be even more important than
stream  pollution control. When exirene
conditions exist, as in London, Meuse,
Donora or Los Angeles, we know that
hurnan life is more dificult than other times
when smog is not preseot.

Onzmmarsak, every year a serious

problem exists from dust or pcllen (such
as yose fever, hay fever, or ragweed fever)
for allergic persons, and we bhave foumnd
that respirators are frequently considered 2
2 welcome supplement to medication for the
reief of sach conditions.
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sources znd appended to this paper shows
xhat respiratory problems have occurred in
many diverse activities, Specialized knowl-
edge and action in advance is essential if
such injuries are 10 be prevented.
lxissmeﬁmesghmomusotumsmlin-
cidents which prodoce serious results; fail-
moizmmsystunmanamhnem
high altiudes will cause blackomts in sec-
onds; abmcﬂ.aﬁf&gﬂmhwhmgm
oxyEen unoiadeqme—apﬂ:ssureamor

a pressurized cabin is essential. On the
oﬁm'hand.nolesssmausmtbepmbbns
when commonplace materials, such as a few
sausages overheating and buming on a fry-
ing pan on a kitchen yange produced suffi-
cient smoke and toxic gases to overcome the
occupants ; firemen required respiratory pro-
tective apparatus 1o effect a rescue of the
unconscipus victims,

Gases and smokes resulting from fires
have been studied for years, and excellent
mponsareav.:ilzb!e.bmnxsnnpossibl:tc
;m:dxct what gzssmzybcmcmmaed or
in what concentrations in a given fire. A
hxgemmbcroi different flamomable chemi-
cal compositions or chemical combinations
that change with heat, such as plastics, $ab-
rics, insulation, refrigerants, solvents, paints,
insecticides and building muterials, play im-
portant roles in our daily lives.

VARIETY OF GASES IN FIRES
In addition to carbon monaxide, carbon
dioxide, and water (presemt in nearly all

fires), one may expect ammonia from bom-
mgwoo!.cﬂnogmfmmbmmgslkac-
rolein immburnmgfzts,mlfnr-mﬂmmg

gases irom burning rubber and leather, and
chiotine-containing gases from burming ot
suuu\dzrmgd:\um\dﬁzm& From piled
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Wost breathing
be controlled with adequate ventilation H 4\weuno{ﬁt=lcﬂlg=s:sm\moﬁﬂs

2ir could be properly treated to remove par-

found to be carbon monoxide, and 43 per |

ticulate matter, noxious vapors, and 10XIC et was carbop dioxide

gases, beated or cooled, and then

distribirted
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minor problem imsofar as purity of air is
concernted. C‘m’oﬁmfdy adequate ventila-
tion and air treatment is sometimes impos-
sible or impractical where emergency action
st be taken to preserve life and property.

rsmnwr\'ymmm il we expect him 10
survive. A glance at the case histories of

incddents collected at random from many

A pile of newspapers in a large open hall-
way would give an entirely different coneen-

tration of carbon mopoxide aod carbon
dioxide within the breathing rone than the
uﬂ:f:pilclmmingi::lasmllcm'.losedlasw.-~
went. Determinations ranging from two
per cemt 1o four per cemt carbon monoxide
Thadmwemstmnﬂzmznvmh have tren made using recopmized CO de-

tectors I the smoke of budlding fires in the
mmmw&nﬂaﬁmmw
in extng by a dical doctor

ine self ined breathi
A vigorous movement is now underway to
encourage fire and other rescue services to
use adequate respiratory protection more
cfiectively.

AIR CONTAMINANTS
The conventional classification of air con-
taminants follows:
A. Aerosols (dupcrsculs) (parucuhm
contaminants)—dusts, fumes and mists.
A better classification of acrosols is besed on
physiological effects:
A Nuisance and Inert: produce no kmown
injuries : calcium carbenate, magnesinm
carbonate, gypsum

C. Minimal pulmonary fibrosis-producing
barium compounds, tin, iron oxides

D. Extensive pulmonary fibrous-produdng
silica, asbestos

E. Chemical Tritants: produce inflamma-
tion or ulccration a2faline reactions:
acids, fuorides, chromates

F. Toxic systemic poisons : produce patho-
logiz! reactions : Iead, manganese, anti-
mony, arscmc (not more tunc than
i e et
toxic than lead)

G. Allergic manifestations: produce aller-
gic reactions: pollens.

H Fever-producing reaction: action wn-
lmown. or allergen: metal fumes, cer-
tain 1extile dust, (hemp, cotton, jute,
bagasse)

A AEROSOLS

Formerly called dispersoids or particulate

contaminaats, these are substances present in
the 2ir as minute particles (such as dusts),
as fumes (such as metal fumes), or as mists
(such a5 chromic-acd mists). In grouping
these together, it is recognired timt they
may be physically filtered, screened, or ad.

Chemicol Industries

Preumanokonioses (Gteekim'lungdnst)
or pmeumoconioses are a group of lmg
conditions which result from the inhalation
of dust. Silicosis is one of the most common
types of pneumocaniosis, and is caused by
the inhalation of “frec” ar “nncombined”
silica, such as guarts, opal flint and crysto-
balite. Many other dusts may produce lamg
nvol such as ab s, tale, the sili-
cates, carbon, iron and barium.

Other dusts cause chemical irritation, such
as the acids, alkali substances, fluorides and
chromates. Aflergic Teactions may be caused
by common dusts such as pollens, synthetic
resins, plastics, felt, fur, gums, spices, to-
bacco, paper, rubber, wood, starch, floar, and
wool. The Bureau of Mines groups all the
above dusts as “Pneumoconiosis-Producing
and Nuisznee Dusts™

TOXIC DUSTS

Another classification of dusts refers to
“Toxit Dusts” Some have a lower thres-
hold limit or maximum aflowable concentra-
tion than does lead, althongh the Burean of
Mines classification nses lead as a reference.
Among acrosols more toxic than lead are:
cadminm oxide fume, chvomic acid and
chromates, mercury, smeraury  (organic),
yellow phosphorus, picric acd, selenium,
tellurium, caltium arsemate.

Respirators approved for all the above
dusts (both toxic and pmeumoconiosis-pro-
ducing and nuisance dusts) are called “dust™
respirators. A few substances, such as beryl-

Fum and radicactive substances, are mot
currently m\md by Burean of Mines
schedules,

“Fumes” mclude aerosols formed by the
eondensation of vapors from healul metals
Neling, cutting, 2nd welfing of 2inc, lead,
cadmivn 304 other metals prodoce such

fumes.

“Aists™ and “Sprays” inclode liguid drop-
lets formed when Liquids are carried into
the air or are formed by a reaction with
the moisture in the air. An interesting ex-

ample is 0.3 parts per million sulfur dioxide,
with sunlight, forms 20,000 particles per c.c.

sorbtdimth:wmthnm\yw of sulfuric acid mist.

flters. Aerosols may range In size from
130 microns to 2 thousandih of 2 micron

are also fire and explosion harards.

The availability of filters with pore sizes
from 10 xmmxmtmns (amnmmg the

contaminants
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