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Foreword

TH E  Transact ions of the 31st National Safety Congress 
and Exposition of the National Snfe^r Coned! are pub­

lished in two volumes. Volume I contains the General Sub­
ject and Industrial Section sessions. Volume II  contains die 
Public Safety. Child Education, Home Safety and Farm 
Safety sessions.

Volume I is distributed to alt members of the Council. 
Volume II is sent to those members who are believed to he 
interested chiefly in the sessions it contains, to other members 
on request.

The Transactions are a record of the proceedings of the 
Congress, condensed and edited for reference purposes. 
They are therefore an abridged version of the papers and 
discussions. The original manuscripts, some of which have 
drawings and charts too expensive to reproduce here, are 
available in the files of the National Safety Council.

The National Safety Council, at its Congresses, seeks to 
eliminate from discussion matters which are not pertinent 
to the aims of the Congress, or which may be contrary to the 
Council’s policies. However, it cannot accept responsibility 
for all views expressed, either in the discussions of the 
Congress itself or in this record of them.

Extra copies of Volume I may be obtained by Council 
members at the following rates: 1 to 10copies at $2.00 each: 
11 or more copies at $1.75 each. Extra copies of Volume II 
are 75 cents each.

t h e  h a h o n i i l  u n n  o o m o L  m e .
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of material exhausted, or leakage losses 
caused by loose cleanout doors, broken joints, 
holes worn in duct (most frequent in elbows), 
poor connection to exhauster in let

Losses in suction can also be charged to 
additional exhaust points added to the sys­
tem (sometimes systems are designed for 
future connections and more air than re­
quired is handled by present brandies until 
future connections are made), change of set­
ting of blast gates in branch lines (blast gates

adjust the air distribution between the 
rious branches. Tampering with blast gates 
can seriously affect such distribution ana 
therefore gates should be locked in place im­
mediately after system has been installed and 
its effectiveness checked). Increased pres­
sure loss through dust collector due to lack 
of maintenance, improper operation, wear, etc. 
vary with the collector design. Refer to op­
eration and maintenance instructions fur­
nished with the collector or consult the 
equipment manufacturer.

Testing Toxic Atmoeplioras
By N . R- BERN Z

Chief Industrial H ygienist, T he Fidelity f t C asualty Co. of N . Y „ New Y ork, New Y ork

In manufacturing, many operations and 
processes of one industry are common to 
those of another, although the two indus­
tries may be engaged in the production of 
entirely different types of goods. For 
example, welding is used very extensively 
throughout the aviation, shipbuilding, auto­
mobile and steel industries; this applies also 
to spray painting, electroplating, buffing, 
grinding, and many other operations. Sim­
ilarly with raw materials, various kinds of 
acids, organic solvents, etc., are found in 
almost any type of plant For this reason 
there are certain industrial poisons which 
appear much more frequently than others 
and which may be found throughout the 
entire defense industry. Some of these are:

Toluene 
Xylene
Trichloroethylene 
Carbontetrachloride 
Carbon Disulfide 
N itric A dd 
Chromic A dd 
Hydrofluoric A dd 
Hydrochloric A dd 
Sulfuric A dd

O thers which are more directly aaoocfetted 
with specific industries are:

Dust*
Carbon Monoxide 
Hydrogen Sulfide 
Hydrogen Cyanide 
Sulfur Dioxide 
Oxides of Nitrogen

Pbosgen
Lead

Trinitrotoluene (dust and vapors) 
Ammonium P krate (dust)
Mercury (vapors)
Aniline 
Radon 
Thor on

As will be seen by examination of the 
above list, some of these substances are pres­
ent as raw m aterials; others are final prod­
ucts, while a third group occurs as by-prod­
ucts generated in the various operations. 
Typical of the first group are the various 
acids, organic solvents, chlorinated hydro­
carbons, ammonia, and carbon disulfide. In 
the second class we have TN T and am­
monium (aerate, while the remainder are 
commonly occurring dusts, fumes, gases and 
vapors of a toxic nature generated in various 
industrial processes. WhBe the theoretical 
possibilities for exposure to toxic substances 
in the above industries are far too numer­
ous for tabulation, this list represents those 
most commonly encountered.

Silica-bearing inorganic dusts are prob­
ably found in all of the above industries. For 
example, mining of A t iron ore in the atari 
industry presents exposures to free silica 
dost in considerable quantities. Buffing, 
polishing, and grinding operations done very
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xtensively in a great many industries, 
generate inorganic dusts, which for the most 
;iart consist of aluminum oxide and silicon 
carbide, but also include free silica in amor­
phous and cry stall ne forms.

For the purpose of quantitative determina­
tion, dusts may be divided roughly into three 
classes, as follows:

1. The inorganic type such as free silica 
and asbestos, which is collected and the num­
ber ol particles per unit volume of air deter­
mined microscopically.

2. Organic dusts of natural origin, the 
amount of which is usually determined by 
weight Typical of these are tobacco and flour
dusts.

1  Synthetically manufactured organic 
compounds which may occur in the form of 
dusts, such as TN T and ammonium picrate. 
These substances when present as air con­
taminants in low concentrations are generally 
evaluated quantitatively by chemical means.

Besides above types, there are also metallic 
dusts such as lead, zinc, cadmium, manganese, 
etc, some of which will be discussed tender 
another heading.

Inorganic D usts

The most common method for evaluation 
of this type of dust is to collect air samples 
in liquid solutions by means of an impinger 
(1) and to make the quantitative determina­
tion microscopically. When calculating the 
dust concentration, usually expressed in num­
ber of particles per cubic foot of air, the 
microscopic calibration factor, the volume of 
the sampling liquid, and the size o: the air 
sample are taken into ooosidentioa.

The sampling procedure; microscopic ar­
rangement, and calculations are extremely 
simple, but the actual counting is a tedious 
job associated with severe eye strain and 
requires considerable experience before dust 
counts can he rehei upon. In  recent years 
them kroprajectianeietiiod (2 ) has been used 
for counting of hupedger samples. W ith tins 
method fa which the microscopic field ta pro­
jected on a  tranalacr At re™—*, the eye strum 
eneeienced fa direct mCcmecttiic work, is

Öfter for of ftfa  type

of dust are by means of electrostatic pre­
cipitators (3) and various types of “grab" 
samplers. W ith the electrostatic precipitator, 
the dust is collected in a dry state and either 
weighed as is, or suspended in water and 
counted in a maimer similar to that em­
ployed with the impinger method. Several 
of the grab samplers have microscopes in­
corporated with the sampling device and 
these are calibrated in such a manner that 
the number of particles per cubic foot of air 
can readily be obtained by almost instantan­
eous readings (4).

O rganic D ueta (N atural)

This group as a rale is not classified by 
medical authorities as fibrosis producing 
dusts, and hardly warrants any discussion 
in titis paper. While claims do exist to the 
effect that some dusts in this class have 
produced respiratory irritation, bronchitis, 
asthma, etc, these dusts are generally looked 
upon as nuisances rather than occupational 
disease producers. No official physiological 
threshold limits have been established and 
sampling of this type of dust for the purpose 
of evaluating an occupational disease hazard 
has little or no meaning.

Most of these dusts, however, are ex­
plosive when dispersed in certain proportions 
in the air and require control from this point 
of view. Considerable work to establish ex­
plosive limits for this type of dust has been 
done by the United States Department of 
Agriculture.

Synthetic D usts

In the manufacture of TNT and ammon­
ium picrate, both of which represent basic 
war industries, we are confronted with toxic 
raw materials as well as hygienically injuri­
ous final products. In this industry great 
quantities ol toluene, anhydrous ammonia, 
sulfuric and nitric adds are used, all of which 
are classified as industrial poisons. TN T and 
ammonium picrate are themselves systemic 
poisons as well as skin irritants known to 
have produced fatalities and severe cases of 
dermatitis.

A  method for sampling and determination 
of T N T  was deserted  recently by Pinto and 
Fahy. (5 ) This procedure calls for the use of 
10 cx . of isopropyl alcohol in the midget

! ¡‘ft:, 

;



>0 31st N ationa l S a fe ty  C ongresi

impinger. The chemical determination is 
based on the reduction of TN T to triamino- 
toluene, and finally, a colorimetric compari* 
son with known standards.

Ammonium pi crate is highly soluble in 
water which therefore can be used as the 
collection medium in an impinger when 
sampling for this material in industrial a t­
mospheres. The deep color whcfa results upon 
solution of ammonium pien te in water is also 
evident in extremely low concentrations and 
for this reason a  direct colorimetric com­
parison of the sample with known standards 
can be made. W ith tins method there is a 
possibility at interference from dmitrophcaoi. 
the extent of which has not been determ ined 
( 6 ).

u t m  s o o o m

This is a very toxic gas encountered in 
various industrial activities. The toxic limit 
for this gas is generally accepted as 100 
p.p.m. for prolonged exposure. T o the pub­
lic in general its presence is most commonly 
associated with automobile exhaust and gas 
burning appliances utilizing manufactured gas 
with a high percentage of carbon monoxide. 
As a result of incomplete combustion it may 
also be present when bunting natural gas 
or other fuels. In industrial operations in­
volving baking ovens, drying kflns, cake 
ovens, blast furnaces, etc. carbon monoxide 
is frequently encountered. In industrial proc­
esses in general, and particularly where 
chemical reactions are involved, carbon 
monoxide may be generated as a dangerous 
by-product In prism grinding, which is 
closely allied with the defense mdintry, a 
high quality iron oxide rouge is required. 
Occasionally this material is manufactured 
on die premises as an adjunct to  die prism 
grinding work. This involves thè use of 
oxalic arid for production of iron cnralafr 
which is later decomposed by heat to yield 
iron oxide rouge. In  .dns process carbon 
monoxide as w rit as other gases.are gen­
erateli.

dcvcru -fium i Nnv oven v n v n ^ i o r  
the quantitative determination of catbaa 
isodoxiqc, o n  €m f o k

w ori^w H  («"dbasm tel taro . O w  a^fkaro  
is die earbsn  amaatode Jndtadag tan to  t i l
the r tdatofj^^w aclttai a i

The small electric current produced by the 
heat of the reaction through a  thermo­
couple is calibrated in terms of carbon mon­
oxide concentration which is read directly 
on the dial of a  ariWammeter. The source 
of nwtinn in instrumen t is a  small centri­
fugal blower, tbe motor of winch is operated 
either from a  built-in 6 volt battery or from 
a  110 volt lighting circuit through a  trans­
former.

Another convemcnt method for estimation 
of oo^bosi axmoriifc Icvo wntifivo BBd 
not to  accurate is die use of paHadhan 
chloride ampoofes. In  *t<« reaction die paOa- 
dmm ddoride is reduosd to . metallic pul— 
latbam thwqfwf prodacm g' a ' staia, dm in- 
wBmuy m  v n e s  ip n  ( v n t  p ro p o n m  n> 
dm aaapnst of carbon monoxide in the utmau- 
pbere under ohservnttoiL The stain prodnoad 
is compared to known color tb a im b  h r  
cvaluatioa of die caihon monoxide preset  
This rnftbrii is tvs i p n i f  for carbon mon­
oxide, however; force are otbar redndnt  
gases w hidi »If«« udH produce a  stain h i the 
presence of paBadhan fUfltidf  Incidentally, 
die standard Htcdiril for «m*"»  momwidr 
evaluation, adopted by the British Depart­
ment of Industrie! Research (7 )  constate of a 
pvtiwMum entonoe vcm psper w o o p i v m  
the a ir to  be w q M  is drawn by. eamne 
at a  bendpmap. The stain tfans prodneto  is 
compared with a  standard color « hart

H ydrog en  M l h

H ydrogen sulfide is a  very toxic gas with 
a disagreeable odor. I t is fatato in many in­
dustrial operations where salito  o r stofwr 
compounds are used, but primarily ft ia en­
countered in the artificial d b ; chendeto and 
petrolemn iadnetries. Safe lim its varying be­
tween 20 and 50 ppm - by votane bave b a n  
M0C19M o f  fBnOUt SUR lO DwIiK t m  u u t 
country.

lot w w  ntpm mctnoo tor hum 11— w  
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> irrent produced by the 
through a thermo- 

ted in terms of carbon mon- 
on which is read directly 

i milliammeter. The source 
instrument is a snail centri- 

i motor of which is operated 
alt-in 6 volt battery or from 
mg circuit through a trans­

i e n t  method for estimation 
ide thoogh less sensitive and 
r is die use of palladium 
•s. In this reaction the paQa- 
s reduced to metallic pal- 
prodaring a stain, the m- 

i is in direct proportion to 
«torn monoxide fat the atmos- 
ervatiou. The stain prodneed 
known color standard« for 

e  carbon monoxide present, 
not specific for carbon mon* 
; three are other redwing 
> a ril produce a  stain in the 
adman chloride. Incidentally, 
rmoQ tor caroon monomae 
tad by the British Depart* 
ri Research (7) consists of a 
da test paper through whirh 
w apM  is drawn by aacaas 
The stain th a t prodnoed is 

i standard color chart

Ida is a  m y  toxic ga 
dor. I t is ioand fas a a p t o  
aw  where salfar o r atdhar 
a n d  hat prim aray fat is ea- 
• a rtifa h l tSkp dm nicsl n d  
trisa Safa tfaate varying ha* 
1 p p m  .fay roíame have haca 

State authorities fai (his

through a sodium hydroxide sedation and 
titrating with iodine, or by bubbling through 
iiotasstum iodide starch solution and a meas­
ured amount of standard iodine m which re­
action the disappearance of the odor indi­
cates the end point <fi).

This gas for afajeh the industrial hygiene 
bureaus of Cahfantia, Ccsawctkat and Mass­
achusetts have estoMUhed a  alfa liad t of 20 
p.pjm. by ualwns; fa found ¡ ia  sdecfapopfatfaag 
operatic**, heat treating, <h&

— .  of the type 
witii faydrogeu sulfide, 

has been developed fa r hydrogen cyanide 
also. I  have been iafemwd, however, that the 
hydrogen cyanide detector in ha original 
form proved leas attiafaclocy  and that It has 
been withdrawn (rasa the m arket temporarily 
pending farther research.

Chemical tests are avaihfale for detection 
of hydrogen cyanide, each as the Prussian 
bine and thsoqnmatc reactions, both of which 
arc specific fiw thw gas hot allegedly not 
sensitive <mmgh for concentrations entowt- 
tered tn m dw tiw l hygiene work. Other 

suitable fa r d* F̂in**iT*ftifi*n of tide 
gas in  asnaB conmntrations are (he Congo 
red-silver nitrate and the hm rirfiar ropprr 
acetate test papers. These methwh; whsefa 
have been adopted as standard tests by the 
British Department of Industrial Research, 
are non-specific; however, so dad the poatiMe 
interference of other g u es sw h ns HCL, 
H»N,̂  SO f and H*S thovid be tr im  into 
consrferetion.

In  a  asetbod suggested by the A ir Hygiene 
Fonadstion (A H JF .) the a ir sample fat
OOWHU b h h B I VU9 BCw QH| VOSHPMWm
uiw uuoc u v r  w n o i m e oeK nonnoB  i t  

t by titrating  witii silver nitrate (9 ).

For the testing of sulfur dioxide, the 
American Public Health Association (A.F. 
H.A.) (10) refers to an iodometric method 
(11) by means of which the air sample is 
passed through a gas wash bottle containing 
a  measured amount of standard iodine in 
potassium iodide-starch solution. The disap­
pearance of the color indicates the end of the 
test, after which the amount of sulfur dioxide 

CStt (nS CSliCQSsicrfa
The British Department of Industrial Re- 

ia m fa esimlova a  **»*r h ■*■*»—*—> ¡«h i»^̂ nsm̂uus w as wvwaww’wŵmmmsmpî ŵ r̂ôv
W i p p »  umwgn  wmen m e n r  w iif»  is 
drawn fay aseans of a  handpump. The sulfur 

tiie kvfiMT to  iodine with the 
production of a  stem the degree of which ia 

to  known color J — 1—**

O xides o f K hrogan

H as is a  group of gases, some of ____
are extremely tox ic They are produced when 
nitric acid come« ia contact with organic 
materials and certain m etals; during chemical 
nitration processes and bunting of nitrated 
m aterials; they are also present in small 
quantities daring electrical discharges fa> the 
air. Above gases may, therefore, be found
in such induotnes and t , .. 
tioo world, photographic . -
nitric acid plants, ekdregtating 
Upping), detonation of explosives, rieetnc 
welding, etc.

are

dbOMSCB̂  WftCfeKWl 1 
above operations, a  m ixture of oxides 

formed. The haxardom nature of tins 
mimr, caBcd ‘‘nitrous fames" is due 

to  the nitrogen dioxide, a  reddish 
wiicn r u c u  wiiB weicr to o  upon

------- forms nitric arid fat the lungs.
re n ft is often pulmonary edema which 

proves fetid. The fact that the 
of thgse gases does not produce 

in spit of their
;  .......... them doubly dangerous. A
mmr he exposed to  fumes and 

o rfy  a  thgh t respiratory irrita- 
wnw mwwdhtely following the exposure, 
*W e tim ew e may develop into a  fatal con- 
tiMon 'by f— day.

I  know of a  case in a  nitric 
b J (  t  man was engaged fat 
arid  into carboys  in a  depart- 

mnmt wfah a  wooden Boor. One of the car- 
•orfdenmBy brake final rg  tiie acid to
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flow over the wooden floor producing the 
brown nitrogen dioxide gat in great volumes. 
The operator not being familiar with the 
toxicity oi this gas and experiencing no im­
mediate physiological warning, remained on 
the job attempting to dean the floor by mop­
ping up the acid, instead of leaving the work 
place for fresh air. As a result a consider­
able portion of this gas was probably inhaled. 
He became seriously ill a few hours later 
and died within 48 hours. Cases of men be­
coming sick while doing electric welding in­
side tanks or in other confined spaces are 
often referred to in the literature. Marty of 
these cases are undoubtedly due to oxides 
of nitrogen generated in the e lec tric  arc.

While there are several methods known 
for the quantitative determination of oxides 
of nitrogen, testing for these air contaminants 
is not so simple as that for some of the 
others discussed in this paper. Incidentally, 
in view of the cumbersome procedures in­
volved in testing for these gases, the amount 
of ventilation required for their control after 
blasting in mining and tunnel work is some­
times based on the amount of carbon mon­
oxide present, which can readily be deter­
mined. W ith explosives designed for a low 
oxygen balance resulting in a relatively high 
carbon monoxide concentration and corre­
spondingly low volumes of oxides of nitrogen, 
this is a safe and expedient procedure.

For actual detection of nitrogen dioxide, 
the method employing starch-potassium 
iodide test paper is probably the best known. 
This paper when damp is colored Hue in the 
presence of nitrogen dioxide. The method is 
non-specific, however. Other, specific meth­
ods for evaluation of nitrogen dioxide, and 
sensitive a t low concentrations are die Griess- 
tlosvay and the Bismarck Brown tests. W ith 
both methods, the a ir sample is bubbled 
through chemical solutions .after which die 
quantitative determinations are made in the 
laboratory by colorimetric analysis. Although 
physiological safe lim its up to 40 p.pjn. 
have b e n  proposed  for these gases, atmos­
pheres which by odor or color indicate the 
presence of nitrons fumes should always he 
viewed with suspicion.

As stated elsewhere, ammonii  i t  an im­
portant raw material throughout the chem*

¡cal industry. It is a strong respiratory irri­
tant for which safe limits ranging between 
50 and 85 p.pjn. have been recommended 
(Russian investigators 13-59 p.p.m.; State 
of Massachusetts 50 p.p.m.; Flury and 
Zertuk 85 p.pjn.).

Ammonia vapors can be evaluated directly 
in the field by babbling the air sample 
through a  measured volume of 0.1 N hydro­
chloric add  m water solution using phenol- 
phthalem as an indicator; the appearance of 
a  pink color the end point. From
the amount of add need and the s in  of the 
a ir sample, the concentration of ammonia 
vapors ran be calculated (8 ).

Sulfuric add can also be used with above 
method. In another method, recommended 
by the A.P.H.A., the air sample is collected 
in sulfuric a d d  but the final evaluation is 
made in the laboratory by standard analytical 
means.

Lend

Exposure to this metal occurs very exten­
sively in nearly all types of manufacturing. 
The most frequently encountered forms of 
lead are fumes, dust and dispersed pigments. 
These occur around lead melting operations, 
soldering, welding of metals covered with 
lead-bearing paints, and in spray painting 
work.

Sampling of lead-contaminated atmos­
pheres is usually done either by means of 
the impinger or by die electrostatic precipita­
tor. When the impinger is need, as is fre­
quently the case when investigating spray 
painting and many other types of work in­
volving lead dispersion, the sampling liquid 
may be either distilled water or dilate nitric 
add.

Regardless of the collection method used, 
die final evaluation of die amount of lead 
present is done in the laboratory by various 
analytical methods, die description of which 
is beyond the scope of this paper. It prob­
ably should be emphasised, however, that al- 
tfaootfh some of these methods are highly 
sensitive and the experienced analysts usual­
ly  wcS-trained to  b o d e  minute quantities of 
lead in their work, it Is preferable to take 
large a ir awnples wherever possible to  facil­
itate the laboratory work. W ith the large 
fastinger and the atectro-statk precipitator
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with sampling rates of 1 and 3 cubic feet of 
air per minute respectively, this is not a 
problem. W ith the midget impinger, on the 
other hand, with a sampling rate of only 0.1 
cubic foot per minute, this becomes a  tiresome 
task, espedriiy if die haodcranked instru­
ment is used. Let as take, for example, a 
case hi which die atmospheric lead dispersion 
is ju st about on the border line of die safe 
limb, L e. LS mg. per 10 cubic meters of 
air. For a  30 mmole sample with the midget 
impinger, only 3 cubic feet of air have been 
handled. This represents  only 0.013 mg. of 
lead in the a ir sample, which evidently re­
quires a fairly sensitive analytical method 
and careful handling for a successful com­
pletion of the test

The United States Public Health Service 
(U .S .PJL S.) (16) suggests as a safe limit 
with respect to toxicity of cadmium fumes a 
concentration nf 1 mg. per 10 cubic meters of 
air.

The metal is used extensively as a coat­
ing of iron and steel for rust prevention, as 
well as in structural steel to  impart certain 
properties. Exposures to cadmium and cad­
mium fumes may, therefore, be encountered 
in such operations as electroplating, weld­
ing of cadmium-bearing iron and sled  as 
well as many other processes where work in­
volves cadmium-plated articles. Some of yon 
are probably familiar with the cases of cad­
mium intoxication in a plant in Ontario, 
Canada, a few years ago, when 14 persons 
were poisoned—two family—during anneal­
ing of cadmium plated rivets (17).

As in the cu e  of lead, sampling for cad­
mium fumes or dust may be done either with 
the impinger  (w ith water as cdiectioa 
mwBnm- A PJH .A .' or by the electrostatic 
precipitator and the samples evaluated in the 
laboratory by gcwdueetric or coforunetnc 
umlytkal ■—**—*«

At tWv point ft ptehoWy should Im brought 
out for sampling of metal fumes, the

than the eteetroetatft1 peurSpftotor, which
shouM he

M ercury

The present emergency has greatly accel­
erated the use of mercury, not only in our 
ammunition works, but also in many other 
plants directly or indirectly connected with 
the defense industry. In some cases entirely 
new uses have been introduced for this metal. 
For example, a recent development is an 
anti-fouling paint containing mercury, now 
used in our shipyards. Application of this 
mercury-bearing paint by means of spraying 
naturally introduces  a  serious exposure to 
mercury poisoning and calls for careful con­
tro l; this applies also to the manufacture of 
die paint Due to  the great demand for 
mercury and the shutting off of foreign sup­
plies, many old mercury mines are now being 
reopened so that refining of this metal with 
accompanying occupational disease hazards 
has expanded considerably during the past 
year. •

The toxic properties of mercury as a 
respiratory hazard when present in the form 
of vapors or in a finely divided metallic state 
are probably fairly well-known to most men 
concerned with indii=tri;>i health. A safe limit, 
lexicologically, of about l  mg. per 10 cubic 
meters of air appears to be generally accepted 
for inhalation exposures. Althouh the metal 
has a relatively low vapor pressure a t or­
dinary temperatures, investigations have 
shown that sufficient vapors are emitted to 
produce a mercury hazard m rooms where 
this material is used in metallic form.

A number of methods are available for the 
evaluation of mercury vapors in air. One of 
die most expedient procedures is probably by 
means of the Nordhpoder apparatus utilizing 
a selenium sulfide test paper, the M or of 
which darkens in the presence of mercury. 
The amount of mercury present is estimated 
by comparing the degree of darkening with a 
standard color chart.

Another mote recently developed method 
involves an optica! instrument  based on the 
opacity of mercury vapors to ultra violet light 
of a  certain wave length. In  this instrument, 
therefore, when ultra violet light of a specific 
w avelength is directed towards a phototube, 
interfering mercury vapor will reduce the 
f t f t  received by the phototube and conse- 
quently  Mso its current flow, which in turn 
is (aiflwaled »  terms of mercury concentra­
tion. T his instrument is not specific as it is
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subject to other light intercepting media such
as smoke and fog.

There arc also other methods for determin­
ations of mercury, entailing condensation of 
the vapors and subsequent electrolytic deposi­
tion of the metal, chemical reaction methods, 
etc. The first two mentioned above; however, 
are the most expedient and yield immediate 
results during the Add investigations.

Benzene (B enzol), Tohaana and Xyfeaa
These three aromatic hydrocarbons are 

widely used as industrial solvents and ingredi­
ents in a number of chemical reactions. Tolu, 
ene, for example, is an important raw mate­
rial in our ammunition manufacturing, espe­
cially in the production of trinitrotoluene. 
W ith the increased demand for toluene and 
the corresponding scarcity of this material, 
benzene is rapidly takpig its place as a sol­
vent in many industries. Xylene; which besides 
being an important solvent, also does enter as 
a raw material in certain chemical processes, 
at present associated with the defense industry 
and therefore used in great quantities. For 
instance, in a plant I visited recently xylene 
is used in the production of a certain type of 
resin, which in turn is employed in an article 
manufactured for the United S ates Army.

All these three materials are classified as 
industrial poisons, although there appears to 
be some confusion as to the relative toxicity 
of each. Benzene is generally considered as 
the worst offender, although this may not be 
due to a greater toxicity of the material per 
se but to the fact that it has a higher vapor 
pressure than the other two so that for a 
given temperature more of it will be found 
in the air. However that may be,' the toxic 
effect of all of them, once dispersed in the 
air, is generally recognized and therefore in­
dicates the need for strict control wherever 
they are used.

Few the evaluation of these materials some 
chemical as well as physical methods are 
available. Most of these, however, are com­
plicated and cumbersome, involving mch 
operations as nitration by bedrid ¡ng the a ir 
through nitric arid with subsequent color  imet- 
ric determination, or condriwstinn of die 
vapors followed up by laboratory analytical 
procedures for the final evaluation. W hile 
methods of this tvue mav be satfaffaetonr for 
K v n n e  p v p o ta^  Mr r a m p  m p > ^  in 
control work in indnrlriul ulunhL a  eotobus-

tible gas indicator is far more expedient 
Mott of these devices, used primarily for fire 
prevention work, are designed to read to 
within 1% of the lower explosive limit of the 
gas o r vapor under tost For above sub­
stances with lower explosive limits around 
1% by volume, this means that concentrations 
down to  NO p-pua. can be detected, which is

pH»!» limit for 
these solvents. For benzene with a  safe limit 
of 7S r r m (19) a wiriffiffl gas
iwSiraMf  hmf Ipfifm gg {He market,
which measures concentrations ranging be­
tween 0 and 1000 p-psa. A spectroscopic

daa«MUMkiiiuSBldllBW- JO» ®BKRavJzMmMlOil OK OBBBK8B BnD
toluene in a ir has been described fay Cole
( » ) . *

Chlorinated HpdracwbMg
Of these, trichloroethylene and 

tetrachloride are probably most 
found. They are used extensively as 
cleaning agents; the former in regular de­
greasing machines on a production bans and 
the latter for work of a  more occasional 
nature. These materials with their grease 
dissolving properties are regarded by medical 
authorities as m y  injurious to  die fatty tis­
sues of the human body.

As in the case of other subsances referred 
to above, there are chemical methods for 
quantitative determination of vapors from 
these materials, but they are mosdy too cum­
bersome for routine sampling. Optical instru- 
irsnts are available, however, for rapid evalu­
ation of such vapors dispersed in die air. The 
best known of these is probably the portable 
interferometer m which the difference be­
tween the refraction of air (the comparison 
substance) and that of the gas mixture to be 
examined (is measured. This difference is 
calibrated in terms of concentration of the 
gas or gases under observation. Naturally 
the same readings will be obtained far all gas 
mixtures resulting in the same refractive in­
dex, so the instrument is therefore not spe­
cific W ith information, however, as to the 
tVDS of OfiT fQQOtBIHiflBOt OQflMSCfOOdl ¿O O flMUT*ĝ Ŝ wn> vmwnwn̂ sŝ nsm nun |̂ ŵps
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There are several w dl-raogaiaed pro­
cedures for controlling exposure to  hazard­
ous atmospheres in industry. They «elude 
(a ) substitution of less toxic mat tria l, (b ) 
enclosure of processes; (c ) wet methods; 
(d ) local exhaust, (e ) general veufflatina; 
and (f)  ase of respiratory pr otective  de- 
v tces-In

respiratory protective devices alas aro essen­
tial in emergencies dad  may arise from  fad-

ure or improper use of other control equip­
m ent

Respiratory protective  devices usually are 
employed to  supplement other methods of 
control, as a temporary expedien t  or when 
other methods a te  not readily or
practicable. It seems reasonable to  assume, 
however, tfaaf where respirators  arc used, 
consideration baa h«*w gives to  die factors 
involved, and d ttt the devices can provide 
satisfactory protection if  need properiy. Their 
use sfaoaM " id be arrived a t daddy by a 
process M efim hudka of other dad
are mote ddm alt to  apply.

Abnospherie ooatandaants »wfH f  gates, 
vapors, dusts, foams, a n t*  aad fogs. Bet-

are hnwadmOdy dangerous to  health or life
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