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Wiright ~11r Developae

¥hen one reviews the continudus proefoss belnw maie an the field of
indwdlrlel hyglene it socn becomes apnercnt thuat e cunzr;uuzina factor
to this proeafess has been tne acjuirsition of much nesde. dats throush tae
wmprovekents made in sir sampling instruments,

Those wud recsll the arduous tasks of celibrating, transporting,
setting up and dismsptiing heavy pusps, motorz and sempling devices that
nreceded current developusnts in thie field certeinly must admit that we
have coge a long woy, Todsy, to add to our collection of midget lmpingers
snd as¢rubbers, we can have our selection of lightweight pocket size
vacuum puaps, ~.C0. or D.C., @ministure plestic rotameters for weasuring
rates of air flow, snd amall filters tpat collect particlez down to
fracticns of & microm,

This streanmlining of conventionel sir sempling equipament to¢ facilitate
sample collection and tneredy aid industrisl hygiene investigetions has
peen accanpanisd by 8 noted increase in the output of detectors and test kita.

These ipexpensive, compzct, portable, sisple to gperste, quick detect-
ing, rapid performsnce, on the spot, Lrab samplers cen apparently determine
everything froam srsine to uasympetriesl-dimethyl bydrazine. I have peen
informed that even et ihis writing thies new ones are ocurrently under
development and scon will be commercislly avellable,

althougn detectors and test Kits embrece & broad cetegory of sampling
devices, the basic instrument to ke discussed hers consists of iwo parts
{a) the sempler, or mechanical device for drawing the air i. be tested
through the detecting or collecting mediuwm and (b) the detecting or collecte
ing medium,.

The principel types of sasplers are (1) electrical pusps, (2) metal
hand pumps, {(3) gas aspirating levices {4) rubber bulbs or vellows and
(%) #lass syringes., ALl of these devices are ususlly calibrated in advance
and are intended to be used in & manner that will ceuse z known volume of
air to pass through the detecling pedium,

The mest widely used types of detecting or collecting mediumis consist
ot {1} preparcd sclutions () special papers cr [ilters impreghated with
selected I=sgents in advance or at the sampling site sad () solid granules
such as silica wel, distanacecus earth o alumina imprerneied with selected
reagenty.

sFaper presented &t the cotl mbuuel Meetitg, Industriel dygiene Foundation,
Mellicn institute, Fittsbusgh, re., wciober b, 1555,

*sTpe oplrions expressec 1. this report ave thoese of toe sutuor e«nd 8re oot
o be conebiued 8% FerleCiline btae viaws of the U. oe all Fore
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Withh nearly asll detectors that dspend upon color formetion, the
a0lor developed on the detecting medium 18 visually ocbaerved as to
length o1 sledh o ave intensityv is compsred with standards, Standaxds
wsually consist of selected liquid reagents slready trested with xnowsn
spounte of the substenge Deing determined, or permanent colored glaas,
papers o plastics. kramples of such ipstruments are shown in Figures
L, 2, 53 and 4. Permanent gless standards are excellsnt for fisld use
as e-ployed in the type of test kit shown in Figure 5. Thiz kii was
developed by ihe writel for the deterwuinstion of HON and other gases and
vapors, Its besic principle invelves developuent of colors in solution
and subsequent comparison with a specisl dise end a Hellige coapsrstor.

Depending upen toe pemotaasss of laboretory facilities and the
urgency reguired for the date, somewhat learger test Kils cen be assembled
cropietely furnished with 8 small photoslsciric colorimetsr ss shown in
Figuve 6. Recently, West and Geekel daveloped an all purpose semi-
gusniitative gas atalyais test kit for detecting and identifying sir
pollutants as shown in Figure 7. This kit contains & number of scolid aad
liguid r:egents in addition to the electricelly driven sampling assembly,
Its developers claim thet it is capsble of detecting 18 common sir
contaminanta, Although desigued for air pollution investigations, it may
find asome usefulness in the field of industrial h,giene ezpecislly in the
heasvy wetal reflining and chemical industries,

A newly developed lesd-in-sir detector utilizes the principle of
sgpiravion provided by a constant flow of freon gas to induce suction
that causes contsminated sir to pmas through a filter, The filter traps
incrganic lead fume or dust and is then treated with 3pecial resgents
to fomu a colored staln whose lntensity is s seasure of the sapunt of
aireborne lesd present, The device is shown in Figure B,

The toxic gas detector is & new instrument that depends ypon pyrolysis
ol ithe vapor bieing determined to produce a color atain in a specially
constructed detector tubs, The length of the stein indicates, for the
pariicular gas or vapor encountered, whether or not it is presenst in
soncentrations below or above the csurrently acce;table maximum allowsble




» Drager Gas Detector, fourtesy Safety Supply Company.
Kitsgawa detector. Courtssy Unien Industrial Equipment Curp.

. Sulfur diuxide defector. C(ourresy Mine Satfety appliances Co.
Uns-Oimethsy ! Hydrazine detector. {ourtesy Mine Bafety Applinnces Ca.,
HON test kit, Courtesy Compact Alr Sampplers,

Fieid tost kit with ecoforimerer, {ourtesy Compact Atr Samplers,

. Gas Analysis test kit. fourtesy Kem-Tech Laboratarties, fnc.

tni—-jet lead in alr detector. Uourtesy Union Industrial Pguip. Corp.
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. Davis toxic gas detecior. Courtesy Davis Fmergency Pguinment o,
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SpurTel by this scceptance, manufacturers ol detectora and test kxits
have beed willing to “ake oo new problems., The formidable foe of industrial
aygienists f'or many sears, sir-borne lead, has finally succumbed to field
determinatiocns, Every industrial hygisnist who has ever carried an
slegirostetic precipitator has had the cccasion to colleat atmospheric
semples for lead in one ¢f 1t8 physical staetes or {or lesd compounds, 7The
procedure has always been to sulwaii samples to laborotory enalysis because
the disscluticn of lead, its separation end fina)l determination have always
been sufficiently laborious snd complex to require laboratory procedures.

The initisl work undertsken by Amdur and Stlverman’, followed by
Mclonpaughey®, quino? and others, has lead to the developument of test kita
for the guantitetive sstimstion of lead in eir. The kite leave scoe thing
t¢ be desired byt they do represent s break-through in the evaluation and
sentro’ of a respecied end ubiquitous heelth hazard. No doubt rerinsments
will o= forthcoming and the kits will be of considerable value in the
rrotection of workers sgsinst the insidious toxic effects of this element,

Toe rapid develupwent «f boron hydrides ss8 s scurce {or wmore powerful
fuels and propellents pressnted & new health hezard to those anployed in
manufaciuciog and sendling this compound. The repid asbgorption by
iunelation, the marked susceptibility of the nervous system and the lack
of lamediste warning symtomstology are ms jor factors in borane toxicology.
This {5 a typical exemple of a challenging new industiry with itas attendant
beslth hezards that must be recognized end evalusted immedistely, Thare
is no pelter way of doink sc than ample testing of the otmoaphere with &
gexector toet will supply informetion at once as to the degree of asverity
of an expoaure, The challenging industriel hygiene problen has been met
with the development of a test kit that is currently aveilable foxr this
PUPOSE .

The development of unsymmeiricalwdimethyl hydrezipne asg an improved
fuel for rocket sngines elsc poses another potential beelth hazard,
Extremely low coucentrations ere irritating to mucous membrenes, setting
up a physlological response wherein the nose cannot be relied upon to
detect increasing concentrations, Complete clinical studies not being
aveilable, gocd industrial nygiene practice dictates that immediate waraing
of potentislly dangerous concentrations should be mede available.
Conventvionel &ir sempling mwethods and analysis involve too much of a delay
when dute 18 required for immwdiate evaluation and the best recourse is
0 use aveilsble test kits for this purpose.

2. Petectors and test Kits furnish immediste informstion on
hazerdous conditionss

in the course of eny industrial hygiene lnvestigation there is a
certain anount of impstienve f{requently expressed in walting for laboratory
findings on air samples collected in the fileld., 48 a result many field
dnvestigators prefer to use detecvors and test kits instead of conwntional
air sampling and enalysis procedures., It @ust be sdmitted thers arw a
number of advanteges to *on the spot* data, especislly when applied to
very toxic substances that are odoriess or possess odora that ave not
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wapleasent wien innale.. ol fruiple, worsKl Uy aeay “Xpw.e1 1o hazardous
concentrations of eprsine, carton monoxide, bhydrosvn cyenlde, nickeld
cartcnyl, aailine, aitrclenzene, increanic campoundq Qf toxic heavy wmetals,
certain halogensted hxdraearbuns, elCe, withoutl expe neing wmmediate
discomfort, Other gesecs and VAROIS LAy csuse Vﬁfjlﬁ? iegr&e& of anagyance
but are not necebsarzly disabiing until 2 sufficicnt juantity has been
inhaled, In this cstegory are oxides of naitoomen, sertein nitriles,
hydrogen suiflde, phosgene and others.

It is through the use of deteciors and fest aiils thet dangercusly
high concentrations o alr-borne substances can be found immediately and
appropriate corrective messures teken, It is encouraging to find such
progres; being made and it would be even wore assuring to heve "on the spott

methods available for all highly toxic air-borne dusts, gases, vapors and
mista.

Although our current MAC values are associated with 8 hour expcsures,
there 13 a fallscy in sssuming that 2ll expousures are contibBucus over an
eight howr periocd., Intermitient ex;osuwres 1o air-borne dusts, geses, vapors
and mists probebly cccur more often in industry than do continuous eXpoBuleS.
Scoe years ago the writer noted the importence of this variance in the
chemical industry and began to develop test kl;s aad Lgp;er analytical
procedures to evaluste intermittent exposures.gf releted the
importance of tnis concept and emphasized the need fur wore pttenticn along
this line inp the mircraft industry, In reports on toxicity studies of
crganic solvent vapors ftoxicologists are attempting to roint out concen-
trations that should pever be exceeded. Gerasrde? of Standard 0il hes
undertalen further toxicologicel studies along this line. Shovld any
findings ultinetely disclose that information on high intermittent
ceongentrations is very valusble and denctes good indusirial hygiene practics,
greater relisnce will have to be placed upen detegtors and test kits., The
impiication here should be emphesized, It means we may have to revise
our air sazpling technijues., This does not mean eliminating all concepts
of ¢onventional sir sacpling but it docs meen we may have to include
methods that will satisfy these new reguirements through the use of rapid
testing {ield instrusents,

In an excellent report on exposures to teluene dilsocyanate in the
production of polyurethane oam. walwortst© reported at legat 1000 air
ssmples were taken for TLI by conventional mir sampling techpiques within
& 17 month period. an snalysis of tue wedicel recoris bhowever, revealed
& lack of correlation between the magnitude of TLI vaper exposure and the
eryearance of respirstory cases, One of the possible repsons cited for
this Jlack of correlation wss brief exposwres tg relatively high T

onsentrations Juring reriods of generally low ave..pe concentrations. It
was further stated that the integreting sampling me thod used would not
indicete short pcak concentrations, This stotemwnt furtner supoorts the
pelief that more attention should be given to evaiuating the extent of
short (€0 exposures L0 npigher conventrations ol _olvent vapors, Other
then an expengive recgriing device, the gpircacht 15 [requent sampling with
& wanually operated test kit to determine the ;¢ .k concentrations,
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Te exteny tnis lane of thinkioe., detectors and test Kits are useful
dueveces fer dnvestigeilins cunpleints whaich in the likbt of past history
ap,ear L0 be groundless, The writer cen recell an episode in which
cperators were omnpleining about the concentration of an irritating ges in
& wWoIkiodm almcsphers, Frior te the cumplaint, many samples had beep
taken «nd snaiyzed by conventionel means and the concentrations found
werr pelow the maximwm sllowsble ¢onceatration. However, repeated and
more painstsking sampling during the opersticn with a test kit sampling
srocelure discloged intermittent high concealrations resuiting fran the
zporedis release of gas {rom an upexpected source, These peak concentrations
wele causing the complaints and were npot detected when integrated into an
average finding by the conventional air sampling method that was previously
amployed,

The picture that has been presented on the use of detectors and test
kKits for industrial hyglene investigetions, thus far, has been favorable.
However, wa would be remiss in our responsibilities as hygienisis if we
ignored tertein conditions under which the use of detectors and test kits
for field determipetions might have certain drawvbaecks,

for example, if an investigstor does not approach a problem in an
experienced mapner and uses a kit thst hes no professionsl appesrande his
efforts may only succeed in causing lcas of respect for his own ability
and the kitl's capability of performing an importent function., Indeed a
casual use of a dstactor or test kit cculd convey the lmpression thet a
Tew gqueczes of & rubber bulb end & guick glance at & color chart are all
that is reguired to solve what may reelly be a complex problem in
eanvirommental heslib, Simplificetion in the performance of a difficult
test iz really aspprecisted only by those who are aware of the coamplexities,
Moreover, the indiscriminate recommendstion of delectors and test kits may
result in too many kits getting into the hands of inexperienced personnel
who in turn may put them to ricdiculous uasea, Following the scquisition of
data, the resuliing course of action may cause more cousternation than
if ibhe kit had not been used at all., Suppliers of detectors and test kits
are continually meking claims that non-trained and insxperienced personnel
wiil have oo difficulty in using the kits, However, experience indicates
that it would certainly be better 10 at least have a trained persop monitor
tieir use in any extensive program,

Bven ssswsling that test kits find their wey intc the hands of
inexperienced, yet responsible and conscienticus personnel, the sampling
location, the proper time to semple and the number of samplez to be
taken are details tnal have considerable bearing upon the outcome of the
investigation. The vagaries of human behevior during an industrial
gperastion are sometimes thought provoking as well as dust provoking and
very ofter, more tect, understanding end diplomecy go inte air sampling
then can be found in the iastructions op the label of & nas detegtor,

In addition, the chemical andg m-chanigrl aspects of test kit usege
should be thoroughly understood, Campbell'* of Los Alamos has made &
study of certain factors effecting the validity of detectorz end test
kits and is preparing tuis informetion for publization, He makes




particular reference to such lactlors es air voluwe, rute OF eir low,
humidity and size of surface ares exposed as markealy i1nfluencing the
regqction between the oontaminent and the reagents, It should be noted

that volor developwent on Tilter papers may be adverssly affe-tsd in

dusty atiospheres, and of ¢ourse, & coobination of gaces end vapors may
give errconecus reswlts when the test is being wede Jor only vne. It is
cerstainly the responsibility of manufacturers to point ocut a&ll possible
interferences with a test at leest to the best of their knowledge. ven
the NBS carbon monxide indicstor, one of the bost detectors ever developed,
is subjgct to interferences from cxides of nitrogen under certain conditions
of use.

last but nod i=ast, the interpretation of air sampling resulis must
reflect an experienced approsch to the industrial hyegilene problems that
manifested the need for the investigation., as indicsted above much more
goes into the picture presenied to management than &2 few tubes of ¢clored
granules or strips of stsined rarer. Mansgement, who pays the bills,
deserves the essurance ihat the proper tests have been selccted 80 that
the results are pot additive, Those intangible effects zuch as an over
ZeRrLOWS cperator who causes more liberation of a gas to oceur so the
results will be higher are quictly observed and placed in their proper
perspective by experienced hygienists. 4t the same time a knovledge of
the operation must be considered in conjunction with sir saopling results
to determine if the operation has been reduced in magnitude owing to
cutbacks in production or reduced demand. Such action could give very
low resulte in the air samples taken but would not represent the conditions
of exposure under optimum cperation,

If all thesa considerations sre regarded as valid 1t cccurs to me that
recourse migbht be mad: to scme independent agency ¢ evaluste datectors
and test kits and issue pericdi¢ reporta. Varicus governmentel agenciss
and technical societies are in the process of testing and recoumpending
acceptable pethods for swompling and anmlysis, Ferhaps this could be made
a part of their program, A reliable agency approving a test kit as being
satisfactory for whet it is supposed to do would enhance the prestige of
the kit and dispel doubts concerning its application and use,

I firmly belies: that test kits will continue to play s dominent
role in the evaluation of health hezards, The point is to prevent their
becoming the hope of the safety man, the despelr of the purists and the
dilemma of the industrial hygienist. Owr rofessioen cannot tolerste such
three headed monsters, Cooperative efforts on tne part of msnufacturers
and users will eventually help detectours and test kits echieve the instrumental
class distinction to which they rightfully belong. iessons have been given
a8 to how they could take a decizive part in future investiyrative work
insteed of being relegated to an smergency nstrunent for prelinibary
investigations,

It must be remembered that when we Bold gn our sanpling device ip our
hands, we may slso hold the life of & rello. huw n woing. They both deserve
the best we have to offer,
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SUMMAY

The improvements and versatility found in detectors esnd test kits
are » natural outgrowth of miniaturizetion of conventional air sezpling
equipment, Test kits are being used morve and wore in iudusirisl hygienc
investigations becsuse they are relatively insxpensive, they ap.eal io non-
technical personnsl and are capable of detecting hezardous concentrations
immediately 8o that corrective messures can be taken, Instances of actual
applicaticn of teat kits have been described and future spplications
have been indicated., However, all users are admonished thet test kits
are subjest to ipterferences, ihe Tindings are freguently estiaustes oualy,
and sbuse is possible in the hends of non-trained personnel, Hence the
selacstion and use of & detector or test kit should be sccamplished with
professional appreciation of the entire industrial health problem involved,
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