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1937 National Safely Congress

breathing problems would be 3:9:.2_ to
in high altitudes.
air is 8 relatively rarc
harder to obtain
and com-

underwater or to travel
Unfortunately, pure
comnunlity, and iz much
pure than many chemical clements

pounds.

natural forces (st _
or dust from winds on dry earth),
some are duec to man
products, unburned or
fuels, solvents, vapors,
and toxic gases). When these
small, we say that the air 1s
when the variations,

air is “bad.”

AIR POLLUTION

No simple yardstick has yet been m_nimna
ccases 1o be "
although numerous air 59.::....0: studies are
underway, and threshold fimit values (maxi-

num allowable concentrations for _.:._:m.:u_
a guide.

to tell us when air

exposures) are available as

have just begun to realize that air pollution
important than

control may be even more

Some variations of the air are caused —Q
(such as moisture from rain

(such as combustion
incompletely burned
dusts, fumes, inest
these variations are
»pure,” but
cither alone or in com-
bination, exceed our ability to adapt to them,
or our ability to tolerate them, we say the

g pur n.:

sources and appended to this .i&t-
that respiratory problems __n<.a occu in
many diverse activities. Specialized knowl-
edge and action in advance Is essential it
such injurics are to be prevented,

1 is sometimes glamorous or unusuat __f
cidents which produce serious qnm_.._-m“ fail-
ure of a pressure system in an u_:._s:o at
high altitudes . will cause blackouts in sec-
onds ; above 43,000 fect, even breathing pure
oxygen is not adcquate— 3 pressure suit or
a pressurized cabin is essential. On the
other hand, no less serious are the problems
when commouplace materials,

such as a few
sausages overheating and

while -

burning on a fry-
ing pan on a kitchen range produced suffi-
cient sinoke and toxic gases to overcome the
occupants ; firemen required respiratory pro-
tective apparatus to effect a rescue of the
unconscious victims.

Gases and smokes resulting from fires
have been studied for years, n..a nx.ﬂ_:n_.:
reports are available, but it is ymposst an 0
predict what gases ::G.en a:mocs.nqn .M
in what concentrations in 2 given fire. /
Jarge number of different .=n::=:.r_n. n_zm::.
cal compositions of chemical no.:_w.:u.“c__wa
that change with heat, such as plastics, 1ab-
refrigerants, solvents, painis,

We

i treme  rics, insulation, !
Hution control. When ex rics, ins [1ge oy im.
:Rm.ﬂ :mo exist, as in London, Meuse, insccticides and building q”..s_a:»_m. play
n_w:_ wn.m or —bu. Angeles, we know that  portaut roles n our daily lives.
on

human life is more
when smog is not present.

On a minor scale, every year 2
problem exists from
as rose fever, hay fever,
for allergic' persons.

irators ;
_v_.uf“nunn“““ supplement to medication
relief of such conditions.

difficult than other times

dust or pollen (such
or ragweed fever) .
and we have
are frequently considered a

VARIETY OF GASES IN FIRES

In addition to carbon .:o:o.x:_n. n_!vo_.“
dioxide, and water (present in .ﬁﬁw _“_ |
fires), one may expect ammonia ?o:.__r :un.
wool, cyanogen from burning stlk,
burning fats, uc_?_..no:nn_::__—m_
gases from burning rubber and leather, 2 ;
clilorine-containing gases from e_,.::_.u._”a
smouldering chlorinated 2.3__..“?. From pi
smouldering limited oxygen,

serious

ing

ound .
f rolein from

for the

. . : qupply problems can  gewspapers ; .

Mo v_ﬂ_ﬂ-.__rﬂmn__.nwwnﬂ.cw_”n« <_.“=.=p:o_.. L ST vn_.- cent of the total gases n.ﬁ.“_o.m ghn
be no:—_MorM propetly treated to femove par- found to be carbon ..:o:ox:_n. an
w..Me_aM..“ matler, noxious Vapors, v..:._..ox_n cent was carbon ._.ox:_n“ | en hal-
gases, heated or cooled, and then distributed A pite of nowspapers in a arge op

as required, breathing

concerned. Unfortunately,

i Thercf we

. respiratl

can be reduéed to 2

i i ity of air is
roblem iunsolar as puft i
omcerne adequate ventila-

tion and air treatment is somctiines iMmpos-
sible or impractical where n.:.n..ﬂn:@ action
must be taken to preserve life and property.
must provide .:»:.i.:__
srotection if we expect him :M
survive. 1% glance at the case histories ©
incidents collected at random from many

way would give an entirel
tration of carbon :
dioxide within ._.n._:nn:::a 10ne
came pile burning n 2
ment.

“N .
have been made using recog
rectors in the smokc of Luilding
same room in which firemen were engd

in  extinguishment, by a medical

- T .~

..

y different concen-
monoxide and carbon
than the
small enclosed base
Dectenminations ranging from ..ﬂ
er cent 1o four per cent ouqvwa monox!

recognized CO de
fircs in the
g

] e .

;lhese together, it is recognized that they
[y
"sorbed from the air with properly designed
Tflters.

B

tou_”:i self-contained breathing apparatus.
A vigorous movement is now underway to
encourage fire and other rescue services to

use mn_na:u.n respiratory protection more
effectively.

AR CONTAMINANTS
.:_o. conventional classification of air con-
taminants follows: )
A. Aerosols  (dispersoids)  (particulate
contaminants)—dusts, fumes and mists.

A better classification of acrosols is based on
physiological effects:

A, .Z...mum:nn and Inert: produce no known
injuries : calcium carbonate, magnesium

2 carbonate, gypsum I

B. Inernt pulmonary reactions: produce
non-specific pulmonary reactions: sili-
cates, carbon, aluminum

C. ?:m_m:_u_ pulmonary fibrosis-producing
barium compounds, tin, iron oxides

D. ﬂ«.u-.u?n pulmonary Abrous-producing
silica, asbestos \

E. Chemical Trritants : produce inflamma-

tion or ulceration alkaline reactions:
acids, fluorides, chromates

F. Toxic systemic poisons: produce patho-
logical reactions: lead, manganese, anti-
mony, arsenic (not more toxic than
Pb), arsenates, organic-phosphates,
cadmium, radioactive, beryllium (more
toxic than lead) ;

G. Allcrgic manifestations : produce aller-
gic reactions: pollens,

H. Fever-producing reaction: action un-
known or allergen: metal fumes, cer-

tain textile dust, (henp, cotton, jute,
bagassc) *

A AEROSOLS

. Formerly called dispersoids or particulate
contaminants, these are substances present in '
the air as minute particles (such as dusts),

a1 fumes (such as metal fumes), or as mists

(such as chromic-acid mists), In grouping
asy be physically filtered, screened, or ad-

Acrosals may range in size from
microns to a .thousandth of a micron in
(1 micron equals 39.37 millionths of an
&h or 1 x 10-4 centimeter).; Many dusts
» also fire and explosion rwuuTu.

v 060351

Chemical :::::..QM

; ; i
.u._ﬁw_ﬁnm (Greck for lung dust)
.%i arc.4 group of lung:
conditions ywhich result from the inhalatioii”
of dust. Sglicosis is one of the most conunon
types of hneumoconiosis, and is cansed by
the inhaldion of “free” or “wncembined”
silica, such as quartz, opal flint and crysio-
v»:.n. Zn_zv. other dusts may produce lung
involvemert such as absestos, talc, the sili-
cates, carton, iron and barium.

Other dnsts cause chemical irritation, such
as the acid’s, atkali substances, fluorides and
chromates} Allergic reactions may be caused
by ‘comman dusts such as pollens, synthctic
resing, plastics, fclt, fur, gums, spices, to-
bacco, pap:r, rubber, wood, starch, flour, and
wool, .H_....._ Bureau of Mines groups all the
above du as “Pneumoconiosis-Producing
and Nui ace Dusts.”

TOXIC DUSYS

Another classification of dusts refers 1n
“Toxic Dusts.” Some have a lower thrcs-
hold limit or maximum allowahle concentra-
tion than does lead, although the Bureau oi
Mines classifieation uscs Iead as a refricnce,
Among acrosols more toxic than lead
cadmivm  oxice fuine, chromic acid ]
chromates, mcrcury, wercury (organic),
yellow phosphorus, picric acid, selenium,
tellurium, calcium arsenate,

Respirators approved for all the above
dusts (both toxic and pneumoconiosis-pro-
ducing and nuisance dusts) are called "dust”
respirators. A few substances, such as beryl-
lium and radioactive substances, are nt
currently covered by Bureau of Mini<
schedules.

“Fumes” inchude acrosols formed by the
condensation of vapars {rom heated metate
Melting, cutting, and welding of rinc, lead,
cadmium and other metals produce such
“fumes. .

“Mists” and “Sprayvs” include liquid drop-
fets formed when liquids are carried inlo
the air or are formed by a reaction with
the moisture in the air. A interesting ex-
ample is 0.3 parts per million sulfur dioxide,
with sunlight, forms 20,000 »articles per cc.
of sulfuric acid mist.

‘I'he a%ailability of filters with pore sises
from _3 millimicrons (approximately the
size of e polio virus) to five microns (the
size of _moaao: conlaminants in liguids)
has manuﬁv. improved and spec~4 up analyscs

{ ~ 13
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