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157 Notiomal Safety Congress

eathing problems would be confined to
wderwater or to travel in high aititudes,
Inloftunately, pure air is a relatively rare
samoddity, and is mch harder to ablain
ure than many chemical clements wnd car-
wounds.

Some variations of the air are caused by
\atural forces (such as moisture from rain
o dust {rom winds on dry earth}, while *
tome are due to man (such as cowmbustion
products, unburned or incompletely burned
fuels, solvents, vapors, dusts, fumes, inert
and toxic gases). When these variations are
small, we say that the air is "pure,” but
when the variations, cither alone or in com-
bination, exceed our ability to adapt ta thewm,
or our ability to tolerate them, we say the
air is “bad.”

AIR POLLUTION

No simple yardstick has yet been devised
1o tell us when air ccases to be “pure,”
although numerous air pollution studies are
waderway, and threshold limit values (maxi-
mun allowable concentrations for industrial
exposures) are available as a guide. We
have just begun to realize that air pollution
contsol may be even more important than
steeam  poflution control.  When  extreme
condinons  exist, as it London, Meuse,
Donora or Los Angeles, we know that
puman life is more difficult than other times

when smog is not present.

On a minor scale, cvery year 3 serious
or pollen (such

probiem exists from dust
as rose fever, hay fever, or ragweed fever)
for allergic persons, and we
that respirators are
2 welcome supplement to medication

have found

frequently considered 2
for the

sources and appended to this éﬁ
that respiratory problems have occu in
many diverse activities. Specialized knowl-
«lge and action in advance is essential if
such injurivs arce to be prevemed,

It is sometimes glamorous or unusual in-
cidents which produce serions results; fail-
ure of a pressure system in an airplane at
bhigh altitudes . will cause blackouts in sec-
onds: above 43,000 fect, even breathing pure
oxygen is not adequate— a pressure suit of
a pressurized cabin is essentiat,  On the
otlier hand, no less serious are the problems
when commouplace materials, such as 2 few
sausages overheating and burning on 2 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, and excellent
but it s impossible to
be encountered of
in what concentrations in a given fire.” A
flabupable chemi-
cal composilions or chemical combinations
such as plastics, {ab-
solvents, paints,

insccticides and building materials, play im-

reports are available,
predict what gases may

barge wumber of diffcrent

that change with heat,
rics, insulation, refrigerants,

portant roles in our daily lives.
VARIETY OF GASES IN FIRES

In addition to cirbon monoxide, carbon
water (present in nearly all
fires), one may expect ammonia from buro-
burning sitk, ac
volein from burning fats, sulfur-containing
gases from burning rubber and leather, and
chiorinc-containing gases from burning_of

dioxide, and

ing wool, cyanogen from

060357 -

Chemical Industrics

AT

wearing self-contained breathing apparatus,

A vigoroy i
n:oo:n_.uwn wnn“.ou_“m: M.“"_o.w it i ol Tesalt fre
v N [ . T
e adeguate nouemqu,onwaﬂ”ﬁoﬂ ﬂ.a_.snnm to  conditions ,which result T.o:m m”_nv:mﬂm_:_m“w.
et clion more  of dust. mm.mno&m is one of the most n% .
types of Hnewmoconiosia, and is ns...»m“_:.m”..

._..% .:_:._“.,f:: of “free” or “uncombined”
ww__wﬂ. mmw_m as quartz, opal flint and crysio-
al _. iny other dusts may produce lung «

olvemert such as absestos, tale, the sili-
cates, carton, iron and barium. '

Other dusts cause chemica) irritation, such

as the acic’s, alkali subs, i
fassif tances, fluo
physiological effects : chromates! Allergic reactions may mw&mwcﬂu

' - AIR CONTAMINANTS

: e conventional classificati i

» taminants follows: on of air con-
A. Acrosols  (di P

‘ ! ispersoids)  (particulat

: contaminaats)—dusts, fumes and aEM
A T:o.. classification of aerosols is based on

relief of such conditions. From piled

Most breathing air supply problems can
be controfled with adeguate ventilation. If
air could be properly treated to remove par-
ticulate matter, noxious vapors, and toxic
gases, heated or cooled, and then distributed
as required, breathing can be reduced to a
minor problem insofar as purity of air is
concerned. Unfortunately, adequate ventila-
tion and air treatment is somictimes impos-
sible or impractical where emcrgency action
must be taken to preserve life and property.

smouldering chlorinated plastics.

found to be carbon motoxide,
cent was carbon dioxide.

A pile of newspapers in
way would give an entirely different conces:

meiit.

%uoa we must provide man with : cog C
respiratl’  grotection if we expect him to tectors in the smoke of building fices in e
histories of same room in which firemen were engaged

survive, 1v glance at the case

incidents collected at random from many in extinguishment, by a medical

newspapers smouldering in limitcd oxygen

41 per-cent of the total gases given off was
and 43 pet

a Tasge open hall-

tration of carbon wonoxide and carbos
dioxide within the Lreathing zone than e
satne pile burning in a small enclosed base-
Determinations ranging  from iwo
per cent to four per cent carbon monoxid
fave been made using recognized CO de

A, Nui .
uisance and lnert: produce no known by commicn dusts such as pollens, synthetic
njuries: calcium carbonate, ma s resing, plastics, felt, fur, gums, spi
carbonate, gyps » Magnesium  baceo, papr, rubber. wood . spices, to-
B. I ) o ) wool. The Bureas | wood, starch, flour, and
5 .:”M~Meoewwao=J~< teactions: produce above anm_.u »“B:_mu _Mvnmcw.a_sau. n.no:%m all the
-specific pulmonary reactions: sili-  and Nuisah oconiasis-Producing
: cates, carbon, aluminum st Zsmuuno Dusts.”
TOXIC DUSTS

C. _ﬂuﬂs:n_n pulmonary .. fibrosis-producing
b ] ompounds, tin, iron oxides Another classification of dust f
. Extensive pulmonary fib i - Toxic Dusts.” Jower e
\ sifica, asbestos ¥ hbrous-producing hold }; _..cm iy Hive 2 Jower thres.
. , \ mit or maximum allowab) ,
. ‘ ! h able cancentriy.
E A.H_S_.:.nu_ Trritants : produce inflarmma. W_Ao.: than %..o.n _ma”_. althoughy the Burean of
tion or :_mo..u.._o: alkaline reactions: >.._=nw ey on tes bl e 2 eeference
. M.naw. fluorides, chromates ) Sﬁ_”m_m.w__:.s%.m:._w .m.c-a ol o
iy ‘ " ) viee fume,  chiromic acid
_om..nw_mhwmnﬁn vovo:w. produce patho-  thromates, miercory, mercury Awwa.s‘._..,,_
mony, ar ions: lead, manganese, anti-  Yeow phosphorus, picric acid %_n. o
" Pb) » vnwmmwon (hot more toxic than !ellurium, calcium arsenate. . e
. , es, organic-phosphates Respi .
. fes, ; espita
cadmium, radioactive, berylfium (m . d Fboth tonte ard ot the sbove
tocie. than ) . ore a:mmm Qonﬁ_r toxic and pneumoconiosis-pro-
: : ucing and nuisance d e
L , . I e dusts) are called “dust”
Mlergic manifestations: produce afler.  Tespirators. A few substances, such as b m.“
gic reactions : pollens. | linm and  radioacti : re
y radioactive substances, ate n

. H.Fever-producing reaction: action un- currently covered by Bureas of Mine<
schedules,

known or allergen: metal fumes, cer- “
” LU
Fuines” include acrosols fornicd by the

m.s»“mox:_a dust, (hemp, cotton, jute,
gasse) : Mmsamzus:o: .oﬂ vapors from lieated mefate,
A. AEROSOLS Bmw.ﬁw. n..:_nsm. _u:__ welding of zine, lead
i m and other meltals i X
.@ngmozw. called dispersoids or particulate ~ [MMES. produce such
; minan : i
‘e p o Mwhwmnuav””m MME.M.:J“ vRMQ: in' | “Mists” and "Spravs™ include liquid drop
$ ; s {such as dusts) ets formed wi iqui i ,
as fumes (such as metal ¢ . e e lavids are carried
E urhies}, or as mist the ai arrled wio
(such 25 cliromio.ans . ' sts air or are formed ly i i
i romic-acid mists). la i 1) i j A can with
Yhese togetd -3¢ . grouping e moisture in the amr, A interest ¢+
muuw bo ﬂm.»w_.“m.a:: m.m: ..nMoB:u& that they »,w_v_o is 0.3 parts per million m_.;w.:nwﬂ_m.wxm_y
orbed Loors :.5 y filtered, screened, or ad- with sunlight, forms 20,000 »artic) e
Ilters, Acrosols shai.:. properly designed @ sulluric acid mist ' ) e per e
3 y range in size from The adailabiti e
_Mho-om.m to a thousandth of a micron in :‘o.:_n womgmh,,w__.*:« of filters with pore sises
micron equals 39.37 miilionths of an  sizc of Ol iy approximately. the
ixh or I x 10-4 centimeter), Many dusts  size § nmn.n Potio virus) © five miceons (the
aso fire and explosion hazapds. ha e »..womsacs 3 o spaeisg i Tgwide)
S grea __.v. improved and spece~{ up analyscs
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