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Dusts, Fumes, Gases
and Vapors

WEDNESDAY MORNING SESSION
October 12, 1938

Assembling in the Grand Ballroom of
The Stevens Hotel, this mecting was called
to order by Chairman Walter S. Paine,
Manager, Engincering and Inspection De-
partment, Aetna Casualty & Surety Com-

pany, Hartford, Conn,, and Vice-President
for Engineering, National Safety Counctl.
Chairman Paine brietly outlined the session
objectives, and then introduced the speak-

Crs.

Recent Developments in Detecting
Hazardous Dusts, Fumes, Gases and Vapors

By WARREN A. COOK

Superintendent, Engineering Department,

Zurich General Accident and Liability

Insurance Company, Ltd., Chicago

In discussing the determination of injuri-
ous dusts, fumes, gases and vapors, | am
very sure that you are not interested so
much in a meticulous dissertation on such
phases of the subject as whether the loga-
rithm of the reciprocal of the hydrogen ion
should be 9.5 or 9.0 for the determination
of lead by the dithizone method, but rather
in a discussion of this matter along hroad
lines, pointing out what types of potentially
injurious materials should be looked for,
whether determination of them is in order,
a brief discussion on some of the more im-
portant and common methods of determina-
tion, and interpretation of the results oh-
tained.

Foolhardy to “Work in the Dark”

Working in the dark without any means
of illumination where there may he hazard-
ous conditions serious enough to cause loss
of life or severe injury would be considered
most foolhardy; yet every day men conduct
their operations in atmospheres containing
dusts, gases, and vapors which may cause
ath or severe injury to health without be-
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ing able to see or otherwise perceive the
potentially hazardous condition.

Most gases and vapors can no more he
seen than the well-known black cat in the
coal cellar. Some of them cannot even be
detected by odor, though odor is itself no
reliable criterion as is evidenced by the gas,
hydrogen sulfide, which has a most ob-
noxiots odor but has caused many a case
of poisoning.

How, then, are we to know whether the
atmosphere in which we work is sale or
injurious? Are we to wait until we <ee the
cifects of unhealthful or irrespirable at-
mospheres on our men or is it not more
intelligent to determine, within the limita-
tions of modern methods and practical ap-
plications, just what sort of atmosphere we
arc subjected to?

The importance of having facts before
us is well illustrated by an atmospheric con-
dition where a life could be snuffed out in a
few minutes, even though the more com-
mon situation is where excessive exposures
may require weeks, months or years to
cause their injurious effects.
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Thirteen years ago this moeath @ powder
crew was walking down the tunnel of a
new water supply svstem of a Connecticut
citv.  Their duty was to inspeet the roof
and the face, to sce that all the shots were
fired. On approaching the tunnel heading
immediately after the blast, they found that
fiving rock had broken the compressed ar
line, which had been left turned on in order
to blow the smoke and gas away trom the
face of the tunnel. The crew, consequently,
ran into a heavy blanket of smoke, but they
were hardened workers, used to smoke amd
wax, and a little smoke, even thougle they
knew it contained carbon monoxide, did nat
hold them back.

They found the roof intact. But four of
the holes had not fired. Caps with 3-1fool
fuses were inserted in sticks of dynamite,
one for cach of the holes. The gas condi-
tion by the time this work had been ac
complished  was begimmng to make thes
nen teel a bit grogey, Following the wsuoai
practice, the powder toreman sent dwe rest
of the men back down the tunnel hetore
he lichted the Tuses.

The men walked back throuzis the ~moke
to the var, about a quarter of a mile down
the tunnel. There they watted Tor the Tore-
man.  Sceonds passed. The time stretched
1o a minute. Down the tunne] came the
hoom of the blast—but no foreman. The
men rushed to the heading and Tound the
foreman  stretched  on the  tunnet floor,
nearly covered with rock from the Mast,
where he had collapsed from the elicets o
the carbon monoxide.

This 12 4 true story up o @ certun point,
but | have omitted a part of the story, and
the endine, T am glad to sav, i~ pure fiction,
The part of the story which | omitted was
that carbon monoxide deterninations were
heing taken when those men got up to the
heading, and a concentration of .3 per cent
carbonn monoxide was shown 1o he present
by means of the Hoolamite carbon monox-
ide detector. With such a high concentra-
tion. it was realized by the man makig the
determmnations that it would not take long
jor exposed persons to collapse. He -
formed the crew of the condition and hur-
ried them back to the car to wait until the
smoke and gas had cleared enough to per-
mit them to work safely and fire the blast.

The difference between fact and fiction in
this case, between a brief delay and a fatal

vast of l‘l\l’iu'H lHHliU\i!l(' !nuln»ll’”lz:‘ i
the ready availabdity ol o sanple means
deternuning the carbon monoxide coneen.
tration on the job

The present tendencv m develfopinent o
methods of determmation o mgnrtons ma
terials i air 1~ toward such simple, quick
acting device~. N nuun o1 voun know,
Hoolamite carbon monosede  detector op.
crates merely by pressng aorubber bath fer
times and comparime a purple color whid
develops e presence of carbon monoxide
with a standard color <eale mounted on th
nstrament- ant operatien  which  require
abour a minute. Instruments ot ths Gy
are espectally mmportant for o gases whie
Ny cairse actte potsoming ~uch oas carbo
monoxide, hvdrosen cvanide, and hvdvozer
<udphide.

Aninstrument tor determination of i
drowen cvanide, <o ta the ool
carbon monoxede  detector, has recenth
heen developed by the United - States
reat of Mine workers, and, tovether ity
a number of other of these <simple detec

tors, i~ now cevaibabie commercmlive Iy

Y

ternunation of such materiads can e
mely be omade mucls more waidely thi
formerly when faborious chenneal fabora

tory methods were necessary,
Potentially Hazardous Materials

The first <ten moan ovrcamzed endeave
to avord  environmental  conditions whic
v cause mjury o health isoa fisting of ai
materinds, tsed or produced. which  may
under cortiun conditons he deleterions, |
wis fomnd in e studs by the Unired State
Pablic Health Service of porential hazard-
ina evpaeal indusirial arca (1) that a con
siderable percentaze, nearly 20 per cent, !
the workers were exposcd potentially b
carhon monoxide, The report by noomean

mtmated  that this percentagce of work
were being poisoned by carbon monoxide
but rather that i thines went wrong and 2
concentration of  the ga~ balt up to -
jurions proportiens these men micht e

CONRe |u)i\lnll'(l.

So | osugeest that vou zo through vons
plants and sce what operations involve po
tentially injurious materials, OF the dusts,
those which mayv produce silicosis occur not
only in the well-known industries where
major studies of condinons have heen con
ducted but in other wmdustrics as well
though usually to a lc-ser extent. In silver
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ware manufacturing, fOI"L‘Xllnl[rl('_ one man
may be exposed day after _(lu_\' to tripoli
Just in making up a polishing (t<)111}>()(1||<l
for use within the plant. A\ list of indux-
tries in which such dust CXpOSuTes may
exist is given in the report of the National
Silicosis Conference.®

The toxic dusts and fumes are more
readily spotted. We recognize and guard
against ltead exposure in storaze h;\th"r_\'
plants, but often overlook such an operation
as where red lead is being mixed with a
vehicle by a worker in one corner of the
top floor of the plant to color fettering on a
steel part. It is not so much whether a
pound of lead or a ton is used in a day,
hut the extent to which it contaminates the
air breathed by the worker.

Carbon monoxide, hyvdrozen  sulphide,
hydrogen cyanide have been mentioned as
examples of gases. The first of these oe-
curs where producer was or water gas is
used. The last named <hould be looked {or
where fumigating may be done from time
to time. Where dry ice is used in quantity
or fermentation processes are conducted,
carhon dioxide is liberated and has caused
deaths usually at the hottom orf confined
areas such as ships’ holds and fermentation
tanks.

Vapors are present  wherever  organic
wilvents are u<ed. Death may result quickly
where high concentrations exist as has oc-
curred when a drum of solvent was dropped
on a basement storawe room floor and split
open, and azain where carbon tetrachloride
was being used for fumigating a Hour mill
and the fumicator sprinkled the liquid in
the basement as his last operation. Tt was
his last,

Injury from continued cxposure to sol-
vent vapor at concentrations which cause
their effect after weeks of exposure is the
more  common condition.  The  various
solvents differ widelv in the concentration
of vapor necessary to causc injury. These
are divided into groups in accordance with
their toxicity in a paper delivered before
the Northwestern University Symposium on
Occupational Discases a vear agol?

Where Should Determinations Be
Made?

. After going over your plants and learn-
Ing where pote v hazardeus materials

are Present, it is my suggestion that, before
maki g actual determinations of concentra-

tions owr or instituting control measures,
vou make a thorough survey of the condi-
tions and divide the various operations
where  these materials  are  present  into
groups: (1) those which are obviously
safe: (2) those which are admittedly caus-
ing injury to health or are worse than
zood industrial practice dictates; (3) those
conditions where it is not readily discern-
ihle by general observation whether the ex-
posure is within safe limits.

Certain conditions  we  know  definitely
and can say definitely will not canse injury
to health, T would not sav that those are
to be furgotten, but at least they need nat
be the subject of tnitial action. 11, for ex-
ample, a gas containing 30 or 40 per cent
carbon monoxide is used for hot plates.
and thos<e hot plates are connected with
rigid conduit rather than with rubber tuh-
ing, vou can feel reasonably <afe that the
carbon monoxude exposure i« within <aie
fimits, and I would not recommend that
determinations be made. Where  spran
painting is being done in a well ventilated
booth in such a manner that there is no
excessive rebound  into  the Tace of  the
spraver, determinations of vapor or picment
need not be made even thouah the ador af
the solvent is detectable.  From time to
time it may be well for state authorities to
check some of these lesser exposures, but
there s a considerable number of such ex-
posures which can be accepted as safe.

The second group of exposures—that
where conditions are admittedly severe—is
another where determinations are not ex-
sential.  Institute control measures immedi-
ately. I there are clouds of dust contain-
ing free silica in vour plant. o to work on
them. 1f excessive tead absorption is <hown
by development of symproms or by high
hasophilic aggregation percentazes, reduce
the lead exposure. It may be desirable to
make determinations even in these cases
cither to provide a before-and-after picture
of exposures to show what improvement is
effected or to obtain a clear picture of just
what part of an operation is responsible for
the excessive exposure to the end that con-
trol measures can be more specifically ap-
plied. This latter use of air analysis data
is of especial value where the materials
are invisible as is the case with gases,
vapors and even some of the more toxic
dusts such as quartz and lead.

The principal use for determination of



