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NON PERSISTENT AGENTS

The first two talks that you will be asked to listen to will deal with the gen-
eral desoriptions of chemical agents which have been tried and have been found to be
suitable against armed forces or civilians. Chemical warfare, of course, is not new;
it is as old as recorded history. The early warriors used pitch brands and sulphur
and other such nauseating and foul~odcéred materials which ecould be projected against
their enemies to meke them give up more easily,

On April 22, 1915, the Germans released chlorine gas against the French and
Canadians at Ypres in Belgium. The Germans were in a very favorable position at the
time of the releasing of the gas. They were entrenched at the top of & hill; the
Allles at the bottom of the hill, The wind was blowing over the German trenches tom=
ward the Allies downhille The Allies were unprepared; their casualties were heavy.
A number of thousands were killed and other thousands made casualties. The gas
phase of the first World War continued with the French and British attempting to re-
taliate with other gases, mostly without success. The French in particular tried to
release hydrogen cyanide (the gas used in lethal ohambers) against the Germans and
Yo the best of anyone's knowledge the results were completely nil. The assumption
was made that if it was so extremely poiscnous, it could be used as a chewical agent
in warfares As you well know, mustard gas was leter developed and became known as
the king of gases. Phosgene was repeatedly used during the last war by both sides.
Lewisite was developed in Ameriea but was not used in combate So with that very
brief outline, I want to go into my own subjeot, namely, that of non persistent
agents.

Chemical agents are olassified in many ways depending upon what property is
under consideration. Persistency lends itself as a basis of classification and
upon this basis we divide gases into two classes: persistent agents and non persis-
tent agents. By persistency is meant the length of time a gas will remain in
casualty~producing concentration at the point of releuse. Persistent agents, which
will be discussed by Dr. West, are agents which will produce casualties thirty
minutes or longer after release, at the point of release. In fact persistent agents
may econtinue to exist at ca sualty-produocing concentration for several weeks. The
non persistent agents are those which are casualty producing agents for a period of
less than thirty minutes. Of course you recognize that this thirty minutes dividing
line is arbitrary, perhaps we could have divided on twenty five minutes or thirty
. five minutes or some other value. The line of demareation is rather pointless be-
cause there are very few non persistent gases whose persistency lasts for thirty
minutes. The persistent agents persist for longer than thirty minutes and the non
persistents for much less than thirty minutes. The non persistent agents are frankly
of not too great interest to us in Civilian Defense but for the record it is impor-
tant to name them and discuss their characteristios.

When one thinks of a non persistent war gas, the first one which comes to mind
is chloripne (the chemical warfare symbol of chlorine is CL)s In Continental Europse,
it is called Yperite. Chlorine is o yellowish-green gas two times as heavy as air;
it has a choking, nauseating odor and its prineipal effeot is upon the lungss It
irritates the lung tissue but it is not breathed deeply into the lungs. It causes
intense coughing and is a definite injurant to the respiratory tissues; its delayed
after effects often times inelude pneumonia and sometimes death,

Phosgene, (chemionl warfare symbol CG) is a much more effective war gas than is
chlorine. It is g highly volatile liquid having the odor of new mown hay, freshly
cut corn, or onsilage, Phosgene has the property of being breathed far deeper into
the lungs than chlorine. It produces more deep and lasting injury to lung tissues
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In faot phosgene pgoes to the limits of the bronchial tree to the area where the car-
bon dioxide is talken out of the blood and exchanged for oxygen. It stops the gas
exchange which of course is equivalent to suffocation. Moreover, it injures the
tender respiratory tract tissues and the body behaving as it normally does tries to
heal those injuriess Most of you have scraped the skin from your hand or barked a
knuckle. TYou kmow that a thick white fluid appears guickly, The same process takes
plece in the lungse That more or less thiek colorless fluid is blood plasma, and
one of its purposes is to heal wounds, If the lungs are badly hurt, plasma flows
into the lung in such quantity that the lung fills ups. Thus the vietim literally
drowns in his own juios. And if that were not snough, if the vietim has not already
suffocated or drowned then the blood which is getting thicker and thicker all the
time, due to loss of its plasma, is becoming hard to pump through the system thus
overtaxing the heart. This may result in heart failure. The results of phosgene
poisoning are delayed sometimes for four or five days, always for a number of hours
and due to the rather pleasant odor of phosgene one may inhale considerable quantities
of the gas without realizing it. Thus the individual who has been pgassed with phos-
gene tends to minimize the danger thet he has been subjected to. Phosgene does not
produce much coughing, because it goes down so deeply into the lungss The victim

is not in much pain. He goes on and maintains his normal actions. The victim keeps
cn using up his energy until the effects finally do set in; the effects of the gas
are more severe with this individual than would have been the case had he resteds
You will be told more about these effects this evening when the medical aspects of
gas warfare will be discusseds The victim should get out of the gassed area and

not exert himself. He should take mild stimulants and should be under a doctor's
care.s ,

Another non persistent agent which has been used and which I will mention in
order to complete your records on the subject is chlorpicrin. The chemical warfare
symbol is PS. Chlorpierin is a highly volatile liquid having the general odor of
licorice or fly papers Chlorpierin is a lung irritant. It produces some crying,
but its principal reaction is to produce nausea. Within a few minutes after breath-
ing chlorpicrin, it produces an intense desiro to vomits. It was for that purpose it
was used in the first World War. It was used by the Germans in comnection with
phosgenes First a fow shells of chlorpiorin were laid downe The chlorpicrin would
be breathed by the men before they were able to mask and many would have breathed
so deeply of it that the nausea would overtake them soon after they had masked. With
the old type of masks (with the nose clip and tube in mouth) the more mechanios of
vomiting were disagreeable and hampered, so men would unmaske. During the time they
were unmasked they breathed a great deal of phosgene which had been sent over immediw=
ately after the chlorpicrin.

Some other non persistent agents are tear gases (one of which we will have a
great deal of experience with in the field tomorrow) with the chemical warfare
symbol CNe These agents or gases have rather characteristic odorss You will smell
them tomorrow and beecme impressed with the odors., The only physical effect is ory-
ings To the best of my knowledge I have never heard of a more seriocus casualty being
coused by tear gass. Another agent which is classed @s non persistent is adamsite,
one of the sneeze gases. Sneeze gases or sterputators are finely divided solids
which can be dispersed in air and which get into the nasal passages and produce in=-
tense sneezing. A soldier cannot hold & very good aim if hs is sneezings

There are two points which I would like to amphasize: First, I have minimized
the value of ohlorinee However, had I written the chemiocal formulas of all the war
gases you would have noticed that they all contain ehlorine as a components Chlorine
will not be used in chemical warfanwé&pip omponent of other chemical agents and as
such it lends itself to more deadly and efficient use than in the pure forme.
Secondly, I want to eall to your attention what persistency or non persistency
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depends upons We talk about "gases"; we are afraid of a "rns attoek", If wa wenld
be subjected to such an attack the warden would shout "GAS"} The word Yeas® Les &
strong hold upon our vocabularys. Now, to the chemist, the word "cas" has a partiocu-
lar signifiocance. It is a state of matter in whioch the moleocules have no essential
sttraction for one another, in which the moleculss are far separated and are moving
at high speed. Such substances as oxygen, hydrogen, etc.are gases. Air is a mixture
of gases. With the exception of chlorine none of the agents that I have mentioned
belong in the category of true gasese Practically all chemical warfare agents are
either liquids or solids, however, the word "gas" persists in desoribing these
agents. Without doubt this is because chlorine which is a true gas was the first
agent to be used in modern ochemical warfare. The word was justifiled at that time.

Persistencv is based upon the volatility and demsity of the chemical agents,
most of which are liquids. Imagine with me an experiments OSuppose on the street
we should pour out a ocup of gasolines The street is rather warms If you would pass
by there in a few minutes you wouldn't ‘see any evidence of the gasoline having been
theree The gasoline molecules would have danced around and disappeared into the
atmosphere. Suppose also thet on a spot near there we should pour a cupful of lub~
ricating oils. Even if it were an extremely hot day followed by & number of equally
hot days it would take a long time for the oil to disappear, This difference he=
tween gasoline and lubrieating oil illustrates the difference between persistency
and non persistencys Gasoline is & more volatile substance than lubricating oil.
Gasoline would be a non persistent agent, the lubriecating oil would be a persistent
ggente

Now for a brief recapitulation:

Chemical agents are either persistent or non persistent depending upon their
volatility. More than likely, such ochemical agents as are used will be persistent
agentss The word "gas" is definitely misused; the term “chemical agent" should be
substituteds War "gases"™ are generally volatile liquids scmetimes even solidse I
have attempbed to describe some general characteristios and some physiological
effeots of the principal non persistent agents.

There is one thing more which might be of interest to you. I will list along
with the names of the agents certain symbols whioh the Chemical Warfare Service has
chosen to represent these agents. In order to keep those symbols in mind some in=-
dividual has taken upon himself to paraphrase many of them by taking descriptive
words of the same initial letters as in the chemical warfare symbols. For example:
G, the chemical warfare symbol for phosgene is described as Choking Gas, certainly
& desoriptive terme PS, chemical warfare symbol for chlorpierin is remembered as,
Puke Stuff; tear gas which is represented by CN, Cry Now, Adamsite with the symbols
IM is described as Dirty Mixtures



PERSISTENT AGENTS

GENERAL FROPERTIES

It has been pointed out that persistent agents are those
that widl linger for about fifteen minutes or longer in an area
after being dispersed. One of the chief propsrties that distin-
guishes persistent from non-persistent agents is the greater
density of the persistent agents. Most of these agents are
liquids under normal conditions. These more dense liquids do not
evaporate as readily as the less dense. In a like manner dense
lubricating oil does not vaporize as readily as gasoline under
the same conditions.

The high persistency of an agent effects not only the
methods of its use in warfare, but also the protective measures
to be taken against their use. It is important to realize that
the maximum concentration of vapor arising from a persistent
liquid agent in any area is not likely to be as great as the con-
centration of wvapors near an exploded gas shell of a non-persistent
gas agente. The lower concentration of vapors from the persistent
agent is due primarily to its greater density.

It is equally important to realize thot since the persistent
agents do not evaporate as readily they will therefore remain in
the area for o longer period of time,

The physiological effect of breathing persistent agents is
quite like those which Dr. Dedrick described for non-persistent
agents. An odded general property is the vesicant or blister pro-
ducing ability of the persistent agents. Such action may result
from exposure to the vapor or from direct contact with the liquid
on the skin.

A less likely manner in which persistent agents may cause
injuries by the swallowing of saliva or food contaminnted by the
agent.

The most likely persistent agents to be used appear to be
mustard, lewisite, and a group of gases callod nitrogen mustards.

MUSTARD

In the spring of 1917 all the warring nations had quite
adequate masks for protection agalinst all the gases being used.
That fact lead to a stalemate. To bresk this stalemate the Ger-
mans seorotly developed mustard gas, the blister gas which has
come to be known as the king of all war gases. Its first use was
in July, 1917, the first anttack wans all over hours before any in-
Jjuriss were apparent., This insidious character of mustard was
capitalized upon to the fullest extent, Used nightly for two to
three weeks 14,000 ocasualties were produced, 500 of them dying.
The effeetivenoss of the gas is further shown by the British
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statistics, 77% of their gas casualties being due to mustard.

The Allies wore not prepared for the use of such a gas. They
were obviously impressed by its properties and replied in kind as
soon us they could but that was 11 months later.

Pure mustard is a colorless oily liquid. However the techni-
cal product likely to be used is a dark brown fluid resembling the
appenrance of used crank case oil. The U. S. Chom. Warfare servico
calls it Has 5. "hot stuff". Its odor, due mainly to its impurities,
is usually described as “hat of garlic, although to some it rcscmbles
mustard, horse rudish, or like a "greasy hamburger joint". Its odor
may be easily masked if it is mixed with some other agent. Thus to
rely soicly on the sense of smell to identify a gas may lead to an
arroncous conclusion which might delay proper medical treotment. The
donsity of ligquid mustard is onc and onc~third times as heavy as
waters. The liguid is slightly soluble in water. When tho two liquids
arc toguther the mustard sinks to the bottom. ILiquid mustard froezes
at 56° F. GSinco solids tend to cvapornte slowsr than liquids, some
solvent or another liquid wor gas is generally put with the mustard
to keep it in the liquid state at all temperutures likely to be en=-
countered. Japunese prisoncrs have boen reported to be carrying gre-
nodes filled with a mixture of mustard and lewisite.

Musterd is soluble in organic solvents such as korosene, gaso-
lino, alcohol, otece It is readily absorbed by all porous materials;
os g+ clothing, soil, loather, bricks, ccment, wood and oven rublbor
to some extent. Eveon iron is attacked to some extent. Skin absorbs
it almost as readily as if it worc a blotter. If the weathor is warm,
liquid mustard will persist on the ground for sbout onc weok. After
that time most of it hus boon noutrelized by moisturc or it has va-
porizod, or it has bocn oxidized and thus destroycd by the air. Per-
sistency will be greater in cooler weather and in sheltercd arcas where
sun ond wind docs not have access to it. Porsistoney will obviously
also depend upon the original quantity and concontration. When small
amounts arc covered with watcr morc than holf is noutralized after
24 hours. Hot wator will neutrolize it foster than cold.

Thc chemical whieh reacts with and thus noutralizes mustard
morc rapidly than most others is chloride of lime, somctimes callcd
bleaching powdor. Tho reaction with the dry powder is so violent
that smcko or flame results. A wotor slurry of bleaching powdor is
also very coffoetives Tho common houschold bleach such as Clorox or
Purax is also 2n oxcollont muterial to ncutralize tho gos.

When mustard reacts with woter an oeid is formed. Thus the
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rcaction will bu more ropid if am alkenlinc substonce is oddod to
noutralize this acid. ILye, sodium hydroxide, washing soda, and
strong soap arc all alkalino and thorefore may be used to ncutrals-
izoc mustard. Soap scrves a double purposc since it also romovos
the oily liquid by emulsifying it just as soap is uscd to rumove
0il and groase from the hands.

The groatest danger of mustard gas is not from its blister
producing qualities but rother its offcets on tho rospiratory systom.
There arc no immodiato offeets bubt after o delayod vetion of from
2 to 48 hours (usuglly sbout 12 hours) & sorc throat, loas of voieo,
a hoarse eough, or pains in the chost develop. In morc soverc enscs
there will be bloedy sputum, and homorrhage from the nosc, throet ond
lungs. BSceondary cffcets such as bronchitis, cdema and pnoumonia tro
froguent after the mucous mombrano of the throat has beon "burncd"
by theo gase In World War I, most hospital czses woere cured and the
mon sont back to tho troops nftor 4 to 8 wocks.

Tho offocts noticed aftcr exposurc to mustard wapors, aftor
the delayod action, is a smarting of the cyus, nosc, or tho most ten-
der parts of the skine The time of tho delaycd action is from 2 - 24
hours, usually about 12, but it doponds to some cxtont upon the indi-
vidual. Blondes arc generally more scnsitive than bruncttes, negroos
aroe very resistont to burns.

Tho liquid ogent, boing much moru concontrated than tho vapors,
usually producus more serious burns. Aftor tho delayecd ~etion u rod-
doncd arco devolopss A blister then forms in the middle of the arca.
This is surrounded by o reddoncd arca, thus diffcring from a lowisite
blister. The liquid in the mustard blistcrs is not vosicant.

The time of absorption of the liquid into the skin doponds
upon the partiecular portion of the skin and to the concontration of
the agont, but is generally = matter of only minutes, and after that
length of timc tho mustard has alrondy donc its damapge to the skin.
Vapors or the liguid egent will also bc cbsorbad by the oycs, causing
inflammation.

Tho burns resulting from = wesieant agent arc quitc liko thosc
of a thormal burn or the burns from poison ivy. Whercas the mustard
burns may mcan hoSpitalization thoy by no meoons mecan death. In the
first world war thero werc probably no deaths rcsulting dircctly
from blistors. Mnjor Tegnull, now at Fort Stovens, has told somo of
us his cxperionce in having liquid mustard on his hand for fiftoen
minutoses Whorcos scrious burns resultcd he 8bill has his hend in
good shapc.

A less likely mothod of injury from mustard than from breath-
ing vapors or gotbting skin burns, is to swallow saliwe or food that
has boen contaminated by the gas. TIf vory much is prosont in tho
mouth its taste would be warning cnough, Howover, tho accumulative
offcet of svmllowing only small cmounts will lead to abdominal pain,
nausca, diarrhca and gencral weaknoss of the body.



Ropeatod oxposurc of skin to mustard vapors makcs the skin
on the hands very tendor so that it is froquently brokcen by scom=
ingly insignificant bLumps or by rubbing.

LEWISITE

Lewisito was preporcd by nn American, Lewis, and by o Gorman
2t obout the some time in 1918. Tho Gormans werc apparontly not
groatly improsscd by its proportics and did nothing further about
it but the Alliocs preparcd it in large quantitiss. ‘“hon tho Armis-
tico was signod tho first shipment had not yot roachcd Europc.
Consoquontly wo do not heve casualty statistiocs to comparc to mus-
tard ccsualties. But on tho basiq/ﬂ%s propertios we bclicve it is
suporior to mustard in somc but not all rospccts.

Our ohemionl worfrre scrviec callas it M 1. It his boon dubbad
Mioan Onc" or "Mustard Imitator". The pure product is a4 ocolorloss
oily liguid, nearly odorlecss. However the tochnieal product likoly
to be cnoountercd in warforc has a strong fragrant odor of goroniwms
cven from only a trace of the agent. It has o lower boiling point
than mustard which accounts for its buing lcss porsistont thon mus-
tard. If the liquid is sprayocd on open ground in wnrm wecthor tho
agont would disappoar in loss than 24 hours. Onc of tho chiocf
disndwantages of lowisitc as o warfarc cgent is its rapid roanction
with watore For thet reason it cunnot be used to advantege in foggy
demp weathor. The product formed by the ronetion with water is ¢
whito solid, inmsoluble in watir, non-volotilc, but is still o vosi~
cont agonte. Howover the blister producing qualitics of this hydrolysis
product is not cs greet os tho original lowisite. Tho agent is solublo
in, or is absorbed by, the sumc materials os mustard. Kcrosono and
othcr solvents dissolve and dilutu but do not destroy tho agonte

When lewisite renets with wator it also produccs hydrochloric
neid the semo o8 docs rusterd. Thercfore any alkaline agont will
heston the reaction destroying the agent. In this oas: the products
produced cre witer soluble and non-vesieants. Howover, tho rcaction
with on 21knli does producc cn arsonic compound which should bo
weshod away with lots of watcre

Hydrogen peroxide neutralizes lowisite vory readily-- bleaching
powder does so only slowlye.

Tho presonce of the clement arscnic in lowisite ndds on addition~
al mothod by which onc may be injurod by this sgents Tho liquid
lowisitc or its vapors aro roadily absorbed into tho skin thus intro-
ducing orscnie (systomic) poisoning into the blood in addition %o pro-
ducing othor physiclogiesl cffcets on the lungs ond skin much the same
os mastards



Lewisite has less delayed aotion than mustard. Liquid
lewisite will bc obsorbed by the skin morc readily than mustard,
usually in about 3-5 minutos. Reddening of the skin results in 30
minutcs. Tho affooted arca darkons oftor 3 hours. In 12 hours many
small blistors form and aftor 24 hours tho smnll blisters grow into
onc largo blistcrs The blister is not surrounded by a rcddoncd croa,
thus difforing from n mustard blistor. The lowisitc goncrally burns
dcoper than mustard, going into muscle as woll as fatty tissuc. The
fluid in the blister contoins argenic ond is veosicant. Arsenic in
tho system produccs nausce, vomiting, and diarrhoa,

If liquid lewisitc gots into tho cycs extroeme luerimotion ro-
sults. The nccompanying odor in this cosc is likcly to bu missed and
the vietim may bolieve he his boon cxposed to only o tear gas.

NITROGEN MUSTARDS.

Loss than a yoar ago Civilian Defensc officials were givon
somc restricted information concerning tho possible use of now
war gos cgonts known os nitrogon mustard HN2 and HN3. Tho chemi-
oal composition of thosc wore givene They worc deseribed cs having
only o faint odor of fish or of sonp. Tho goneral propertics wero
belioved to rosomblo mustord. Thot wos the oxtent of the information
given at the Scattle Civilian Protcotion Schoole.

In the 1lost fow months the nbove information, end more, has
rcoched the publie through mogozincs and newspopcrs.

Various forcign and Ameriean chemical journals deseribe ot
least cightoon toxic compounds comparable to HNZ2 and HN8 nll hoaving
5 nitrogen besc. Most of thom appcar to be unstablc and thereforc
difficult to preparc in ¢ purc stotc. Howuver the objeet in their
proparation is not for o purc product but rather for onc which has
toxic proportics. Conscquently such agents arc likoly to be mix-
turcs of varying toxicity. Somc crc solids and somo liguids. Thot
which wo have proparcd ot tho Strute Colloge is HN3, the chemical for-
mulo of which is N(CHpCHpClz)e It hos practiecally no odor, is slighte
ly solublo in wutor and in aleochol. It ponotratos rubber slowly,
roacts slowly with hydrogen peroxide, is unaoffected by bloaching powdors

The nitrogen mustards arc alkalinc substances in contrast to
mustard and lewisito. Howcver closcly relanted compounds of the nitrao-
gen mustards which may be used in warfarc give neid roactions, thus
complicoting moans of idontifiention by its acid or nlkelinc proportics.

A fow drops of an aleoholic solution of nitrogon mustard hydro=-
chloroidc placed on a rat's buck causced the rat to homorrhage profuscly
from the nose 48 hours later, Likely tho rat got its nesc into tho
cgent on its back whore the blister wos producod.



w8 =

Thosc of us working in the laboratory can verify the vesicant
aotion of nitrogon mustards. The blisters arc much like lowisito
blistors, appearing 12-20 hours aftor contaoct.

Somo of the nitrogon mustards demage tho cyos morc than ordinary
mustard and othors domoge thom loss. A mild oxposuro produccs slight
lacrimetion and smarting of the cycs 5 to 20 minutcs aftor cxposure.
Thosc symptoms disappoar after a fow minutes and may be ovorlookcd.
They roappcar at intervals with incrocsing froquoncy and soveority until
thoy finally bocome porsistent 2 to & hours after oxposurce Maximum
domage may not appear for 24 hours or longer. |

The sinuscs ere cffcoted causing hoadaoches.

Tho offoct on the respiratory troct is gonerally much less than
with ordinary mustard.

It has beon roportod that on animals nitrogen mustards will pro-
ducs paralysis, deostroy whitc blood cclls, lymph glands, and bone mar=
'OWe

ETHYL DICHLORARSINE ED
METHYL DICHLORARGINE M D

Thosce agents werc uscd in World Var I with moderatc succoss.
They are clear oily liquids with fruity odors thot persist from onc
to six hours. They contain arscnic, rcact slowly with wator, ropidly
with blcaching powdcr.

Thoir vesieont cction is very slight ns comparcd with mustard.
Thoir chicf usc would be =s lung injurants and stornutators. They
have ne dolayed action.

DIMETHYL SULFATE

This ngent is o colorloss oily liquid which is o poworful lung
injurant, o good vosicont ond lacrimator. It is almost ns toxic ns
mustards Woro it not for the fact that it is oxbromcly casily noutra-
lized by moisture it would bo a bettor ngont thun nusterd. In dry
woathor it is especinlly dangerous. Germany did not usc it in World
War I only bocausc they wero short on wood aleohol whiech is usod in
its preparation.



GENERAL GAS PROTECTION

Since we treat protection against gases differently depending upon where we are
and under what conditions we meet the gas, I want to divide my discussion into two
partse First of all, we shall deal with the protection of the individual who comes
into actual coptact with gas. Sych an individual may be an air raid warden or merely
a passerby in the area during the time of a gas attack, Secondly, I wish to disouss
the proteetion of the individual who does not come into actual physical contaet with
the gas as most of us will not. If indocrs at the time, what should the individual
do? To remain in contact with a gas of either persistent or non persistent nature
requires protection, particularly to the lungs and eyes. The entire skin surface
must be protected from vesicants and so if an individual is to be in a gassed area
for any length of time he must wear protective clothing, As you have gathered from
the talks you have heard previously the lasting danger from ges is to the lungs and
to the syes, and so the major protective agents are those designed to protect those
parts of the body.

The gas mask in its present form is complete protection against all dmown war
gases in any probable field ooncentration., That weans, that as far as we know, any-
thing about gases at the present time, the mask is complete protection to that part
of the body which it proteots, namely; eyes and lungs. The gas mask of course does
not protect other parts of the body and in order to obtain complete protection against
vesicants, there are various types of protective clothing of which this is an examples
(Shows sample)

This is an official model of protective clothing made out of resistant material
very similar in construction to the old slicker type of material made of treated fab-
rics It is made in such fashion that it ocan be bound up at the ankles, around the
wrists; it zips up oompletely in front, The hood fits oclosely to the head and 1s
so cut that it fits around the eye pieces of the mask; it buckles around chine The
belt is of questionable value, but it completes the outfit. When completely clothed
in this regalia the wearer does ngt have one single cell or pore exposed, To complete
this protective outfit, one first puts on a pair of chemieally impregnated long sox.
These are impregnated with a chemiocal substance which has the ability to neutralize
vesicants. The material is a rather uncomfortable substance; has a dirty, greasy
feel, but it does protect mgainst mustards WNext, an impregnated high shoe is put one
The ones I have worn were GI shoes which had been treated with a waxy material, the
formula for which I was not given, but it has been suggested by those who have used
it, that it appears to be very similar to floor wax or furnibure polish. In fact,
it has been recommended that since civilians will not be able to obtain shoe impreg~
nite, floor wax be substituteds Large quantities of the material are required to
completely treat the shoes. The content of & can three or four inches in diameter
(rather like a large shoe pclish can) is rubbed into the shoes a number of times so
as to completely seal the shoes. So far as I know the aetion of this material is
entirely mechanicale It simply bloocks out the gas by sealing up the pores in the
leather. Dressing in this outfit further requires the donning of cloth gloves im=
pregnated with the same material as used on the sockss Since the suit fits tightly
around the ankles and wrists, it prevents vesicants from getting into the openings
of the gloves and shoess To complete the outfit, one dons a pair of thick rubber
gloves which eledgtricians use and describe as a ten thousand volt glove. In this
suit, one 1s completely encased.

The one point against the use of such equipment is the faet that not one part
of the body is exposed to the air at any point, There is no way in which the body
oan breathe so one simply melts downe In cool weather, it is not uncomfortable for
a number of hours.s On a warm day from fifteen to twenty minutes is all that one can
possibly stand, then one must get out of the gassed area and out of the suit.
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These suits are commercially available if one can get delivery on them, but we find
it desirable to recommend thet improvised equipment be used rather than to spend the
rather absurd prices that are asked for the suits The cost price for the suit alcne
is gomething like thirty five dollars and the suits are of not too good materials

I saw a rather pompous individual who had, while wearing one of these suits, simply
ripped the seat out of them by stooping over onces -

At this point it is well to lock into the permeability of vesicants through
various materials. Notice that we are putting our emphasis on vesicants, as far as
chemical agents are concerneds If we 1ook into the common materials we find that
ordinary cloth, paper, leather, and wood offer virtually no protection at all against
ligquid mustard or liguid lewisite. They all slow up the passage of the liquid toward
the body, but the liquid will diffuse through those substances just as water or other
liquids, so we cannot put any oonfidence in ordinary clothing if one has to be in a
gassed area for an extensive time. Howsver, it is noted that rubber offers consider-
able resistance, Rubber will hold liquid mustard out for a period of twenty to
twenty four hours and so first of all, if available, it would be a good idea to have
hip boots or at least a pair of rubbers when walking around in a mustard or lewisite
affected areas Cellophane, partioularly the water proof type, offers an astonishing
resistance to the passage of liquid mustard, Figures that Dr. West and I have seen
would indiocate that liquid mustard could be held on one side of a water proof mem-
brane without getting through to the other side for a period of 26 hours, which is
a rather astonishing resistance. Heavily waxed cardboard and extremely heavy waxed
paper are also quite resistant. Impregnated cloth of the nature of the decontami~
nation suit which you examined, the ordinary farm type of slicker is very good and
in non=priority communities the recommendation is made that protective elothing con=
sist of slickers snd sou'westers, gas masks and a pair of rubberss 50 much for the
individual who has to stay in a gassed area.

What protection can we offer the individual who simply is caught in a gassed
area; one whose duties does not demand that he stay in the area? Ordinary oclothing
will protect the body fairly wells Remember ordinary clothing will not offer lasting
protection. This ordinary business suit I wear would not be a satisfactory article
of clothing in & rain storm; it is not made of water proof cloth. Yet, I gould walk
a short distance in rain without having my body become wet. In the same fashion,
ordinary clothing will keep the vesicants from the body for awhile. If I should get
this suit contaminated with liquid mustard, it would be just a matter of a few
minutes before it would sosk throughe Therefore, I could walk through a mustard
area wearing this suit. It would give me momentary proteoction but I would have to
disoard the clothing as soon as possible.

I would like to say here something that has not been said in words as yet during
this school, and that is, that the greatest protection of all against these agents
is a lack of fear of thems We should have the greatest ol respect for these agents
and whet They oan do and we should have as complete knowledge as we ocan of how to
ldentify them, but we should have no fear of them and if I might digress farther, we
are likely to be most afraid of those things we kmow the least sbouts . The primary
purpase of these schools is to allay fear of chemical agents, to know what these
gases are and what they do so that we can build up a respect and remove fear from
our minds concerning thems I would not have any particular fear of walking through
a mustard area, but I would discard my olothes as soon as 1 got out of the area.

I shall not go into the subject of first aid or self aid. TWe have a medical
dootor on our staff who will go into that in details We will have a film indicating
more clearly than can be described by words, the procedure to be followed in self
cleansing so I shall merely say that the best protective measure an individual can
use is to get out of the area and when having done sc to diseard his clothing and
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take self aide So much for the moment for those out-of=doors who come in contact
with the gas.

T don't believe Dr. West or I have mentioned how these gases are likely to be
digtributed. If we are not attacked direotly by a landing party, any gas that we
get will come from the air from planes. Two methods of dissemination are in general
use and are to be expecteds The two methods are of about equal importance and prob-
ability. First the chemiocal bombs. Chemical bombs vary in size. A typical one is
some three to four feet in height, four to six inches in diameter, of light gauge
metal material oompletely filled with chemical agents except for & light detonating
charge. It éxplodes upon conbact and as such will spray the liquid agent over an
area of fifty or seventy five feet in radius. The area covered is not exceptionally
larges I don't know the exact figures for bombs but it is known that the exploding
of a 150 gas filled shell causes casualty production over an area of only one hun-
dred seventy seven square yards. This is a quite a small area.

The second method is the airplane spray whioh utilizes nothing more than wing
tanks filled with liquid agents. When the pilot pets over his target, he opens two
valves, one at the top and one at the bottom of the tanks. The liquid runs out in
a stream. Vhen this liquid stream whioh is moving at the speed of the plane hits
the relatively still air it splits into small droplets ond settles to earth as a
fine mist. Using such spparatus, a large area can be covered in a very short time.
Protective olothing is nesded to protect against vesicants Which are disseminated
in drops in air spray or as spray from a bomb. Should one be indoors at the time
a gas bombing occurs he is safes The gas bomb will not break any windows and the
splash oan not penetrate throughout the house. A house also offers amazing pro=
tection against sprayed agents. This is proved by experiments ocarried out by the
British.,

They used an old game keepers cottage which had nct bean lived in for a number of
years but which had doors and windows which would closes The first experiment was
to release during the period of an hour, one ton of chlorine on the windward side of
the house from a distance of sixty fuctfﬁithcity lot. This amount of chlorine is
equivalent to the amount that could be contained in forty gas bombs. The probability
that forty gas bombs would land in one lot in a period of an hour is very slighte
So they were subjecting the test equipment to almost impossibly severe conditionses
Ven were stationed in a downstaifs room in this houses A fire was burning in the
fireplaces The men reported that from seven to nine minutes elapsed after the gas
had been released before they had to masks I might say to those who are not chemists
that chlorine presents an extremely difficult problem compared with most war gases;
it i8 lighter, diffused more easily, the molecules move faster. at a given temper=—
ature than most gases. Recause it is already s gas, it does not have to be vaporized
to get into the vapor 8tages Because its moleouled are sma ller than those of more
effective gases, they will go through openings whish would gtop bigger molecules.
Thus chlorine was a most efficient material to use as a test gas because of high
penetrahility. But even under these severe conditions, a considerable time elapsed
before masking became necessarys

The same house was also tested for its ability to protect against mustard.
Since the wind was apt to change during the test pans containing liquid mustard were
placed all around the house at a distance of sixty feet from the house so that re-
gardless of the direction the wind was blowing it would be blowing mustard wvapor
against the housss Then believing that this was not a severe enough test, they
sprayed liguid mustard into the air thirty feet to the windward of the house for one
hours The entire experiment lasted for a period of twenty hours. Test snimals
placed in the house suffered no ill effoocts.
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The same two experiments were repeated later after the house hsd been fixed up
according to suggested recommendations put out by the air raid proteetive service of
the British Isles. They first of all took gummed paper and sealed up all oracks.
They toolk wet newspapers, large sheets, and stuck them up along the sides of the
windowss They took shredded newspapers and made them into pulp by scaking in water
and erammed it under doors and windows. They put out the fire in the fireplaces In
other words they eliminated all cracks and drafts. To make a long story short they
found that the house now afforded almost complete proteoction against both chlorine
and mustards After the severe mustard test, there was not enough mustard found in-
side the house to cause any individual who might have been inside the slightest Dbit
of danger or discomforts, These results sonstitute the most heartening information
we can give to our fellow townsmens If they will only keep their heads, close doors
and windows, get into an upstairs room, seal it up, stop all drafts, put out fires,
plug ventilators, they will be perfectly safe against all accept extremely heavy
attacks and these would have to be heavier than the ones I have described. So if
the individual who is indoors during a gas attack will stay indoors with doors and
windows closed and no drafts, he may consider himself to be safe.

e have discussed the individual who is ocut-of-doors during a gas atteck and
must stay there and must wear proteotive equipment and we have described such equip=-
ments Secondly, we have disoussed the plight of the individual who is gassed but
who does not have to remain in the area and who must diseard his clothings Thirdly,
we have considered the individual who is indoors at the time of the attaclk whose
house has not been damaged.

During this period we have considered the generally unbelievable concept that
one ocan be gassed and suffer no lasting conseguences if he will keep his head and act
quickly and efficiently« In other words, the gases used in warfare under the oondi-
tions which exist in the field do not produce instantaneous death. Full realization
of this simple statement probably constitutes the most effective protection against
these agents. During the closing few minutes of my remarks I wish %o try to make
this point clear by telling briefly some instances which I have experienced and then
attempt to point out the significance of these experiences. Some months ago the
City of Bugene was staging an incident to test the general efficiency of its Civilian
Defense set~up. One phase of this ineident called for a gas attack at a certain
pointe In preparation for this incident some of us on the staff of the Department
of Chemistry at the University, unknown to those staging the incident, made up &
large quantity of extremely active tear gas. We poured this material around the bon-
fire which had been kindled at the site of the incident only a minute or so before
the firemen cams. We thought it would be sport to keep the firemen away from the
fire. However, the firemen casuslly put out the fire (they wore no protective equip=
ment against gas) and not a tear was shed. From the standpoint of getting satis-
faotion from our prank the experiment was a failure but the significance of the lack
of tears on the part of the firemen is of great importance to us in our attitude
toward gase The second 'story! which I wish to relate is simply to tell you that
as a matter of record I have (as has each of us on your staff here) been subjected
to reasonably heavy concentrations of war gases for short periods of time, yet I
am obviously alive and have suffered no observable ill effects.

During the first World War, a German Chemist by the name of Fritz Haber headed
up the German equivalent of the Ameriocan Chemical Warfare Services It was he who
is responsible for most of the German innovations in chemical warfare. I believe
that it was he who engineered the chlorine attack at Ypres and that it was he more
than any other man who is responsible for the German introduction of mustard as a
ohemical agents. But Herr Haber also made a close study of the effects of gases and
as a result of his researches he found that for every gas, there is a so~called
'lethal constant! which desoribes the relative deadliness of the gase
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However, he also found that this lethal constant is composed of two factors, eoncen=
tration and time, and that it may be considered as the product of these two terms.
Lot me demonstrate the significance of this concepts ILet us assume that the lethal
constant for a certuin gas is 48 unitss This value may be arrived at by warious
meanse Let us multiply various numbers together so as to obtain 48 as a products
Let us place these number in columns and head one of the cclumns 'concentration and
the other 'time's

Concentration x Time = Lethal Constant (48)

1 % 48 " 48

a x 24 = 48

3 x 16 = 48

- x 12 = 48

6 x B = 48

8 x 6 = 48

atow ctos etcs
48 F 1 B 48

Fotice that there are many ways of attaining the lethal constante Notice that
as the oconcentration increases the length of time needed to produce death decreases
and vice versas Also notice that a low concentration for a long period of time will
produce the same resulbts as will a high concentration for a shorti period of times
To return to the inecidents mentioned above, it should now be obvious what they
signify. The firemen did not weep at the scene of the tear gas infected fire because
in the oubt-of-doors the gas diffused away so quiockly that the concentration was not
sufficient to produce tears even though the firemen stayed in the area for a pro-
longed period of %times The faet that many of us have been in the presence of fairly
high concentrations of gas for short periods of time and suffered no ill effeots is
due simply to the fact that the time factor was too short to produce undesirable
resultses

Protection against gases by civilians is possible and feasibles It consists
primarily of understanding what gases are and what they ean do and partieularly
what they camnot dos Clothing may be improvised which will proteoct the individual
who antieipates gase First aid is effective for the individual who is caught
without proteetive olothing. Homes without any changes madeg offer fair protection
and after a few very simple modifications, are turned into extremely efficient gas-
proof shelters. If only the civilian will appreciste these facts the danger due to
gas will be lessened immenselys



DO O TANINATION

The process of decontamination refers to any means used by
which & dangerous liguid or solid chemical agent on or in contact
with terrain or objects is removed, destroyed or changed to harm~
less compounds. lhen applied to personnel the process is called
first aid.

By the very volatile nature of non~persictent agents they
present no problem since they are carried away by air currents in a
matter of minutes after being released.

After a gas sttack of a persistent agent on a congasted area
normal life can not be resumed until at least the "beaten paths"
have been decontaminated. The magnitude of the problem is indi-
cated by Major Arnold's statement that a million man=hours time
is needed to decontaminate a city after a 10 minute attack.

Methods of decontamination may be grouped under one of four
headings: Weathering, Removal, Destruction, or Sealing.

WEATHERL:G ‘

Weathering inoludes the action of the sun, wind, and moisture.
The heat of the sun will cause vaporization of the liquid material
from contaminated surfaces and dilution with air dissipates the
toxic vapor with the aid of the wind. The vaporization of
lewisite will be much more rapid than that of mustard. Most of ‘the
nitrogen mustards will also vaporize more readily than mustards

If the contaminated area is not in a congested area it may
be necessary or most practical to mark off the area with "danger"
signs and allow nature to do the decontaminating. The prevailing
directicn of the wind should be noted end judgment used concerning
advisability of evacuating nearby residents in the down wind
direction. The natural impulse of the Reconnaissance Agent will
be to make certain he does not sllow residents to remain in a
dangerous area. Towards this end he is quite likely to be over
cautious and over-estimete possible damage from a contaminated
area. Fixed rules for marking off an area cannot be set up be-
cause of 5o many variables such as amount of gas, concentration of
gas, how much wind gets to the area, the amount of moisture present, the
distanoce to the nearest residence, the nature of the gas, ebc.

The number and locations of areas affected after a gas attack
will determine the priority number or order in which decontamination
squads clean up the areams. If buildings are contaminated only with
vapors the only decontamination that needs to be underteken is to
ventilste the building.

(lothing contaminated only by mustard vapors may be decon-
tamineted by hanging up the garments so they will be exposed to sun
end wind for two days, more time in cool weather. This method can
not be advoeated for clothing contaminated with lewisite since mois-
ture will hydrolyze it lemving & solid vesicant in the clothing.
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Weathering is also sccomplished by rein or any form of
moiature. Lewisite is very readily hydrolyzed, mustard end ni-
trogen mustards to a lesser extent. All of these gases react
with water so readily that an enemy would not plan an attack in
rainy or foggy weathsr.

In the case of mustard the product formed by the reaction
with water is entirely harmless. However the hydrolysis of lewisite
is & white blister-producing solid which contains arsenic. Fortunate-
ly it is non volatile but since it is vesicant it must be washed away
very carefully. Its ersenic content may cause trouble if the sewage
goes to a sewage disposal plant.

Most nitrogen mustards are only slightly effected by water.

The decontamination squad may remove agents by hosing with a
strong stream of water. In addition to washing eway the agent mecha=
nically with water, some of it will be neutralized by the water. MNuch
of the gas will soak into the earth with the water. On hard surfaces
such as pavement most of the agent can be washed down the drain. It
should be recalled that the vesicant agent are all heavier than water
so that if they are washed through a plumbing "trap" some of them may
be caught, causing fresh sources of contamination.

Removal may also be accomplished by the use of an orgaenic sol=
vent. Kerosene is one of the cheapest solvents for this purpose. This
method is particularly applicable in removing an agent from greasy
machinery« The vesicants are readily soluble in kerosene bubt are not
neutralized by its Therefore care must be used to insure safe removal
of the washings. The purpose is to reduce the concentration of the agent
letting the washings down the drain, soak in the ground or be bLurned.

The solvent method has the disadvantage of spreading the ocon=
tamination over larger areas. However it is about the only feasible
method on machinery because if chloride of lime is used most metals
corrode very rapidly.

DESTRUCTION

Burning will offer the best means of destroying wooden articles,
furniture, or clothing that are grossly contaminated. It should be
remembered that the burning will produce a high concentration of toxic
vapors in the surrounding atmosphere.

If not too badly econtaminatéd, small objects and oclothing may
be decontaminated by boiling. In ocase of lewisite an active chlorine
compound or an alkali must be added to the water to destroy the white,
solid vesicant that forms when lewisite reacts with water. The pro-
duct which is thus produced is water=soluble and non-vesicant although
it does oontain arsenics

The most importent method of destruction is that of adding
chemicals which will neutralize the agent. Water is the cheapest of
all chemicals that have a neutralizing effect. The great abundance of
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water and its ease of application makes it of greater importance than
any other chemical., Not only does water hydrolyze and thus have a
neutralizing effect on the war gases but it also dissolves them, thus
diluting the agents. Hot water is better than cold but is generally
less available in large quantities frem faucetss If an area is con-
tamineted with only lewisite it can be decontaminated with water alones.

A positive method of destroying mustard gas in clothing is to
subject it to steam, If the clothing has been exposed only to wapors,
steam for 2 hours; if spattered with liquid, 4-6 hours. Laundries
usually have adequate equipment for steam disinfection but improvised
equipment may be readily assembled. Woolens will withstand steaming
much better than boiling.

If a cylinder of chlorine is available it may be used to shorten
the steam treatment. The chlorine should be used first for 10-15
minutes followed by the steam for 30 minutes. Caution: chlorine is a
non-persistent poisonous gas and is also a bleaching agent.

Clothing contaminated with either HS or M1l may be degontami-
nated by heating in a 3% solution of washing (not baking) soda at
1800 Pahrenheit for two hours. Do not allow the solution to boil.

The ohemical for decontamination thet is acecepted as being about
the most effective as well as being relutively inexpensive is chloride
of lime. It is also known as bleaching powder. It reacts with mus-
tard so rapidly that burning results. The reaction is much less vio=- _
lent on lewisite and nitrogen mustard. To mederate the reaction parth or sand
or sand may be mixed with the chloride of lime in the proportions of
about 1 shovel of lime to 3 of earth or a water slurry may be made in
a 50-50 mixture.

Bleaching powder should be kept in air-tight containers to avoid
rapid decomposition due to air or moisture. Tthen freshly packed the
chloride of lime may heve up to 35% available chlorine, A similar
bleach colled HTH or Perchloron contains up to 70% available chlorine
but such products are expensive and hard to get. Household bleaches
like Chlorox contein ebout 5% available chlorine and should be used if
nothing stronger is at hand.

Unless the area to be decontaminated has been only slightly
affected by gas it will reguire the equivalent of about one pound of
35% chloride of lime for each square yard of area.

The chloride of lime is very corrosive to metals so if it is
used on valusble metal equipment it should be washed off immediete-
ly afterwards with kerosens or soap and water.

Pools of liquid agents or large visible splashes on the ground
or vegetation are rarely found., This is especially true if the gas
wes sprayed from an airplane. In most-snses the mustard will be
perceptible only by its odor or by chemical tests. If shrubbery
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is in an area being decontaminated it should be cut down and burned.
It is well to cover the earth-lime-mustard mixture with a layer of
earth.

With lots of work the walls and ceiling of a building, if
not too heavily contaminated with mustard, may be neutralized by
spraying and swabbing with slurry. A pressure-type apparatus such
assused for garden sprays may be used to good advantage where the
area is not easily reached with brooms and brushes. Care must be
taken to filter the slurry to avoid its clogging the apray apparatus.

SEALING

Covering a ocontominated area with earth or sand has zlready
been mentioned as a temporary, or in some ocases permanent means of
avoiding the chemical agent. .

If the ares is cement or any other hard surface it can be
coated with a solution of water glass, sodium silicate. ™Whereas
this is not very water-proof it does meke an impervious barrier to
the agent. It is a cheap chemical and may have zpplication to side~
walks, etc., which have sosked up & considerable amount of liguid
agents that cannot be washed out or neutralized.

Sodium silicate may be purchased in large amount from the
L. He Butcher Cos., Portland, Ore.

The army training sound film on Decontaminstion Procedures
illustrates many of the above decontamination methods.



SELF AID AND FIRST AID

The instruction given in the gas course on Self Aid and First Aid was largely
in the form of & black board "Chalk Talk" supplemented by a movie entitled,
"What To Do In A Gas Attack".

The outline which follows covers the scope of the subjeot matter end gives
the essential points which the civilian should knowe.

et e o

Self Aid is the assistance which an individual exposed to war gases, but otherwise

uninjured, provides for himself in preventing and minimizing the effects of war
geses.

First Aid is the assistance which an individual exposed to war gases and who is
not able to help himself due to other injuries, receives at the hands of trained
individuals, before he comes under the supervision of a physiecian and hospitals

I» SELF AID (when exposed to vesiocants)

A+ Prevention --- Stay indoors preferably in a well sealed room on upper
floors Most war gases are heavier than air and they will not readily
enter a closed space unless drawn in by ocurrents of aire

By If exposed --- Remove self from gassed area as soon as possible, moving
up and across wind and to a higher elevation, since war gases settle in
low places. Consider the location of the nearsst waters

HAaving arrived at an uncontaminated area, remove outer clothing as soon
88 possibles Fumes of vesicant gases on clothing will form due to body
heat and penetrate clothing causing severe skin burns as well as lung
irritation.

Look f'or the nearest source of water, an outside faucet on some resi-
dence or an attached garden hoses. Wash the eyes thoroughly. This should
be done within five minutes. Time is the essence,

The skin, except for the hands which might contaminate the eyes, can be
taken care of after the eyes are thoroughly flushed, Having quickly
washed out the eyes with water and removed the gas contamination from
the skin, seek immediately to enter the nearest residence where a com=
plete head to foot lathering can be secured. Leave garments, which have
not already been removed, on the outsides If possible use a shower

and powdered or liquid soap for speeds. Rinse the mouth and nose with
2% sods waters (Heaping tablespoonful to a quart of water)s

ITe SELF AID (when exposed to lung irritants)
Ae FPrevention --~ Stay indoors as described aboves
Be If exposed =-= Move out of the gassed area as soon as possibles Seek
nearest shelter and warmth and lie down. If any unusual symptoms

develop, seek medical aide If exposure has been to adamsite, inhale
dilute ohlorine fumes if availablee.
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If phosgene has been inhaled, symptoms may not appear until laters It
is most important in the meantime to keep quiet and warm. Call for
medical assistance if symptoms develope

ITI. FIRST AID

The principasl points in connection with first aid are as follows:

A

Be

De

Fe

First aid begins at the scene of the incident and may continue until
the patient enters the hospital.

Time is the essence and the patient should be removed from the gassed
area as soon as possible by persons who are trsined and equipped or
who understand fully how this should be done.

Special first aid sguads or rescus parties for gassed patients should
be trained and squipped with protective clothing and gas measks and
provided with remedies for war gases, such as: sodium bicarbonate
solution, chlorine, soap, jars of water, gaura, and cotton.

Patients' oclothing should be removed at edge of gassed area and some
of the gas first aid procedures such as flushing out the eyes and
blotting off splashes of liquid from the skin instituted at once.
Keep patients warm to prevent shock.

The customary first aid procedures in connection with physical ine
juries should be carried out, either before; after, or simultaneously
depending upen which seems to be the most urgent from a life-saving
and sight-saving standpoint. As a rule the eyes should be taken care
of first except in the presence of severe hemorrhages

Where a large number of gas casualties have occurred, it will probe

ably be necessary to do some sorting in the field, sending those
who are more seriously injured to the hospital oleansing station
earlier. Watch for patilents in shock,

Remove to the hospital in a special gas ambulance, first aid treat-
ment can be continued if necessary provided the ambulance is properly
equipped with supplies and the distance to the hospital cleansing
station is great.

The details of the use of medicaments in first aild for gas casual-
ties are covered in the section under cleansing stationse. The care
of the patient in the hospital itself is a medical problems



TREATMENT OF CONTAMINATED (WAR GAS) FOOD AND WATER SUPPLIES
o s s oot o ook ke ol o o el ofe e

To tho tochnieally-trainod man, the subjoct of treating contomincted food
and wator supplics for the romoval of poisonous war guscs opons up o fiold of
wido spoculations ond many chcmienl probloms. This is duc to tho fact that
we have o numbor of possible contominating war gascs, uscd under a number of
possible conditions and wpon a possiblo grout numbor of varictics of food
atored under diffcront situctions. Undor cortain conditions, tho troating of
contaminated foods by war gascs, occh could be and probably would be a soparate
problem involving diffcront mcthods of deconteminction. It is my beliof,
thorefore, at a mocting of this kind, thot wo should only touch upon tho major
considorations and not allow oursolves to bocoms confused with the many possi=
bilitics.

Tho principal roason for this discussion is for you as gos officors to ho
in o position to advisc your community beforc and sfter an attack as to what
cen be done in o generel wey. It is not cxpoctod thet you will be able to
hondle this work from a tochnicsl anglo. It is cxpoetod that you will be fomi=
liar with thc general cspocts of food and wator protcotion and its docontamina-
tion« Your 0. C. D. handbooks will ba of holp.

Tho first cssential for you to romomber is that protection of food is
preforable to trying to cloan it up after contgmination. That brings up tho
quostion of how is food bost protoeteds. Tho same gencral rulcs that apply to
gonoral gas defonsc, such ns gotting undor cowvur, applies to food; thut is,
keop tho food in covored or tight containers. Containers of metal, glass,
ccllophane, refrigerators, cold storcge plants = all offor cxeellont protoes
tion to wur goscs if thoy arc not domnged.

You should kcep in mind that gos contamination deponds, principally, upon
two footors whothor it is food, oguipment or persomncl thet is involved.
Those factors cre: 1 =~ concuntrotion; 2 = time. Putbing it another way, if
we huve @ heavy concontration of gos, such as a liquid contaminnting our food,
our mothod of tronting will be difforcnt than if the food is subjeot to vapor
contamination only. At tho samc time, if food is in contact with vapor for
sufficiont longth of timo, the rosult will bo much the samoc as 2 short con=
tomination of liquid.

We have mentioncd liquid and wvapor in our proceding romarks. As you
know, our porsistent gascs arc liquids and wveporizo dopending upon local con-
ditions. In gos contaminntion of food or wroter, by for our grcatest trouble
is with the vesiocant gnscs such as Mustard or Lowisite. Thore is @ smaller
dengor from somo of our arscniccl smokos but in the main we cre concornod
with vesicants in this discussion. In passing, wo might montion also that
contemination ooccurs from not only the gns ns such, but also from decomposi=-
tion products of the gos whon it roacts chomically with the food with which
it comcs in conmtoct. Chomically, this is spokon of ns “hydrolysis", but for
the most of us this is of a tochnioenl naturc and will not bo considorod in
detellse One should keop in mind, however, that in onscs of acrscpnical goscs
such os Lowisito, these reaction products orc dangorous.
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Now then, with this brief introduction to the problem, what are you, as gas
officers, going to do in case of food after o gas attack? It is not possible to
set down any hard and fest rules due to the varicty of conditions under which it
is possible for contamination to take placc. There arc, howevor, a fow goneral
things to kcop in mind. One of theso is that two types of food are ocspecially
susceptiblc to gos oontaminetion. These arc the fatty foods such as butter, lard
and cooking fats in general, and secondly, thosc foods with high moisture content
such os mects and vegetobles. Contamination of these probably is bost handled by
dostruction or their diversion for moking wor fats, fertilizers, otce after suit-
oble docontaminations In casc of light contamination by wvapor only, it is very
likely that Mothcr Neture will be the bost decontamination agont for those food
products which can bo eoxposcd to air and sunlight for poriods of two to throc doyse
For hcavy contomination, ospooially liquid, dostruction is probabiy tho simplest
controle Hewover, there is always going to bo tho question of how bad is an
articlc contaminated ond is it or is it not safe to usa. With the cquipment and
porsonncl availablo, most of you arc not going to bo in a position to answor thot
gucstions For that reason, we arc asking you, as gas officcrs, in casc of nttack
in which gas is used, to [irst outline tho probable contaminatoed arca, quarantino
this arca, ond rcport to statc dofonso officec: Upon roceiving your rcport, we
will arrcngo for trained hclp to comec to your nido This is availablo from a
numbor of sourcos and will be ablc to make chemical tests dofinitoly proving the
condition of the food in questions In o country such as ours in which therc is
ot proscnt an obundance of food, the goneral rulc to follow in caso of any roason=
able doubt is, don't take o chancoe

In passing, it might be woll to remombor thot most of the remarks applicd to
food will apply ocqually to supplics of stock fccde Thoy too ean be contaminatod
and be a sourcc of danger to our livcstocke

Water supplies, due to large volume of water with resulting dilution of war
gas, are not, in my opinion, a great source of danger in case of contaminations
Present purification safeguards will tend to also protect against war gases. In
cases of heavy contamination, dumping of water reservolrs should probably be dones
Help of a technical nature, when needed, is available to loeal wnter departments.
Water supplies, being at all times under centralized control, can be more easily
watched and the community should lock to their water departments for advice con=
cerning condition of water supplys

In the safeguarding of food supplies, a factor sometimes overlocked should
be mentioneds This is not a war-gas danger but a contamination resulting from
flying glass splinters and fragments due to high explosives., This type of con-
tamination can be sorious and should be checked on in case of an attacke. Future
use of food conbtaminated with glass will depend upon particular conditions on=
countered,

Finally, although not connceted with food or water protection, a study
should be made of means of recovering gas contaminated wearing apparels Many
timos, olothing so contaminated may be saved by prolonged airing and exposure to
sunlight. Other clothing may have to be subjected to scvoral hours exposure to
steam or oven chemical treatment. These treatments are more or less severe on
clothos and people should be told that clothes may be ruinod due to such treat=
ment,



As in othor cases, treatment depends primarily on type and dogree of gas con=-
tamination and no method can be laid down for all conditions. Leather articles
arec un@sually hard to docontaminate. Somc person, preforably connocted with
local laundry industry, should make this field his particular rosponsibility.

Summarizing, whet do we oxpoet of the gas offieors of the community so far
as food and water supplics arc concornode We want you to know the genernl facts
about gas and its action on food and water, not as expoerts or toohnical mcn, but
in ordor to give advico ond answer quostions, As gos officors in your community,
you will be looked to for such and your answors will go a long way in maintaining
morales More specificolly, we want you to do the following things:

1. Where possible, avoid oxposurc of food by proper storagoe protcetione
2. Quarantine all suspootod gas=oontaminated food or drinks.

3¢ Call the following egonocies for helps
1. Statc gas officers (through Statc Dofense Council)
2. Board of Hoalth who have suporvision of water supply «
3+ Statc Dopartment of Agriculturc who aro responsible for
condition of foode.

The Stato Dopertment of Agriculture havo a number of fiold mon who are
troined in food work and can bo assignod to any part of the state if an cmorgoncy
occurse If they arc nceded, they will cooperato with your loeal loaderse Also,
through tho Dopartment of Agriculturc a number of food committocs have been formed
in various townse Thosc men doal with the principal typos of foods such-as whole=
salc grocer, moat, dairy, otce, and in casc of cmorgoncy will be askcd to holp
in ochecking their particular ficld.

Finally, although I feel that there is a minimum of danger to water and food
supplies from gas, I would like to leave with you this thoughts It takes careful
tosts to be sure of freedom from gas contamination in foods and water, so, when
in doubt = don'™ take a chancees



CARE, ISSUE, CHARACTERISTICS AND FITTING OF MASKS

The gas mask is an important item of protective equipment against gases that
are used in warfares Therefore, its care as an article for training purposes and
for actual protection of the individual in war is of paramount importances Ex-
treme care should be exercised at all times to insure the extension of its useful
life as much as possibles The primary responsibility for care of a gas mask rests
with the individual to whom it is issueds However, some general supervision
should be exercised in the use, storage and repair of all masks within any organi=-
sations

The knowledge that an individual may have concerning the more essential
parts and operation of a gas mask will aid him to thoroughly understand what
occurs-to a gas mask when not properly handled. The gas mask itself consists
essentially of three main parts=-the facepiece; canister, and carrierj the purpose
of the canister being to purify contaminated eir that is breathed by the indivi-
dual, the carrier being used to place the facepiece and the canister when not in
uses In the civilian mask which is the non-combatant type and similar to the
army troining type gas mask, the canister is attached directly to the facepiece.
This facepiece consists of a rubberized fabric and is fitted with eyopioces, oute
lot valves and head harness straps, the lattcr being used for adjustment purposess
The canister, itself, being a purifying medium, is a most important component of
the gas maske It contains, essentinlly (1) a mcchanical filter and (2) a chemical
filtore The mechanical filter consists of a porous material which filters out
dust particles, the chomical filter; of activated charcoal and soda lime to ren-
der hermleas by a direct neutralizing action, toxic gascs thot may be breatheda
It is important to remember that all gas masks of different types as far as
chemical warfare gases are concerned operate practically in the same manners

As a matter of information, the chief causes of deterioration of a gas mask
are, (1) age, (2) prolonged dampness, (3) heat, (4) improper storage, (&) rough
usage, and (8) neglect of mincr repairs.

The rubber parts of a gas mask gradually deteriorate with age, through oxiw
dation=-the amotion being more rapid in the presence of moisture, heat, and sun+
lights The facepiece and valve, being of rubber material, are particularly sub=
ject to deterioration from the latter named exposures as well as by continued
distortions Water and excess moisture in the canister will destroy the chemicals
and cause corrosion of the mebtal partses

Prolonged exposure to moisture snd heat oauses rotting of the fabric parts
of the gas mask, loocsening of the binding tape, rusting of exposed metal parts
and sometimes causing mildew or discoloration of the transparent plastic eye-
pisccsa

Improper storage frequently causes a permanent set in the facepiece which
dostroys the f£its Rough usage will break the canister, puncture the facepiece,
toar the head harness and break the head harness attachmentss

The proper storage procedurc of the gas mask within an organization when not
in usc is such that the facopisce should bec filled out by a crumbled newspapor
form or the prescribed form, and the mask properly placed in the earricr without
distortion, and thon hung by the carrier shoulder strap from a hook in a cool
dark comparbment or lockors



-2-

Under no circumstances should the gas mask or its component parts, carrier
and so forth, be washed or cleaned with any oleansing materials except as may be
prescribed by proper authority, and only when such action may be necessary, due
to the unsightly soiling of the equipment.

Disinfeotion of the gas mask by the use of a three percent solution of
formaldehyde in a prescribed manner may be necessary from time to time due to
wearing of the mask for long periods and for general sanitary reasonss The mesk
must positively be disinfected when turned in by individuals prior to issue to
others.

In case of breakage or parts of the gas mask becoming worn, or unserviceable,
this fact should be immediately reportod to the proper authority by the individual
whose mask is damaged, and arrangements made for replacement.

The non-combatant type of gas mask under this discussion, provides for the
protection against chemical warfare gases only, and is not intended to be used for
(1) fighting fires; (2) for protection against motor gas exhaust, carbon monoxide,
or ammonia gases; (3) in onclosed spaces where supply of oxygen is too low to
support 1life; (4) in high toxic concentrations; (5) in fumigation work of any
kinde

As o matter of information, it is possible in the absolute absence of a
gas mask during a gas attack to secure a certain amount of necessary protection
by breathing through o cloth saturated with a solution of bicarbonate of sodae

We have boen fortunate to securo the uso of a film which will be shown here
this morning on how a ga® mask drill is conducteds In this film I would like to
ask you to note particularly, threc important points of tho oxercisc, nameoly,
(1) cleering of the facopioce when tho mask is adjusted, (2) chocking the gas
mask for fit, and (3) tosting for gase

It is imporbant to keep in mind that if you arc in a contaminated arca that
has been gassed, that o certein amount of gas will accumulate in the facepicce
botwecn tho timo it takes to dwaw the mask out of tho carrier and adjust ite. Fol=
lowing the alarm of MGASY, the first very important act is to stop broathing; af=-
ter the mask has been cdjusted to the facc, you will note that the individual in
the film will then placc his fingers over the outlet valve of the mask to shut off
the air boforo hu blows into it in the eot of clearing the facepicoce. From this
ho prococds to brecatho as usunle

Checking the mask involves testing for leaks by placing your hand against
the bottom of the canister and inhalings If no leaks are present, the facepiece
will obvicusly collapse inward,

The third phose of this series of points is that of testing for gas before
removing the mask,

The second film which will bs shown will involve particulars in commection
with the inspection of a2 gas mask and just what is done to keep the equipment in
proper working condition.

This afternocon on the field we will conduct o regular gas mask drill similar
to that shown in the film using the nonecombatant type of civilian gas maske Fole
lowing this exercise, and checking for proper fit, a regular gas chamber exercise
will be conducted.



METHODS OF DETECTING AND SAMFLING

One of the primary purposes of this school is to train individuals in metheds
of deteoting chemiocal agents. There are a number of methods which can be used., I
shall attempt to desoribe certain of the more obvious and elementary methods of de-
tection and leave to Dre. West, who will follow me, the special methods of detection,

The first and most obvious test that will be made will be by means of ordinary
physical senses, and by that I mean particularly the sense of sight and the sense
of smelles For example, persistent agents are liquid and regardless of the method
by which they are distributed they will appear as liquid on the sides of buildings,
on vegetation, etcs These liquids insofar as I know them are heavy, oily,dark brown
substances which after they are sprayed or splashed on surfaces will loo. very much
like drops or puddles of crankoase oil or molassess I am told that when the army
wishes to simulate persistent agents on maneuvers, it uses molasses because that
substance has the general appearance and the persistency which is generally assool~
ated with the typical vesicant gass So deteotion from standpoint of sight consists
of looking for liguid droplets, puddles, or splashes of dark, oily liguid on the
sides of buildings or on the ground or on vegetation which might appear to be
gplashes of lubricating oil. Further use of the eyes will be of value in case you
see the agents aotually being releaseds For example, you will notice this afternoon
when phosgene is being released by means of detonmation that there will be a persis-
tent white cloud sround the point of release. This white cloud persists for a lon-
ger period of time than any similar cloud associated with the detonation of any
other agents. So if you happen to be near the point of release and see the agent
disseminated the presence or absence of a white cloud will be of value to you in
identifying the agent. While we are apeaking of eyes, it is well to remember that
many of the agents produce lacrimation which will be of value in identifying the
different agents. Thoss who were present yesterday will remember that Dre. West
oited the case where persons had been victims of lewisite believing it to be tear
gas because of the lacrimation produced. Chloripierin is a definite lacrimator, its
primary purpcse is producing nausea.

A second and undoubtedly a primary method of detecting gas is by means of adore
I think you will find that the odor test is considerably overrated, for this reason;
it is extremely difficult without a great deal of practice to describe an odor so
we desoribe the odor of an agent as being similar to the odor of some common sub=
stances such as: fly paper or freshly out corns When you smell the agent you are
quite likely to get some entirely different impressions Most substances have indi~
vidual odorss To try to compare the odors of one substance with that of another is
not satisfactorys. And to continue this thought may I call to your attention the ex-
tremely varying substances to whioh the odor of some agents are compareds You will
find that most agents are apt to smell like two or three common substances. It is
quite obvious that one substance cannot smell like two or three otherss For example,
the oder of mustard has been desoribed as being like garlic, greasy hamburger stands,
onions, and so forthe Different samples of mustard have affeoted the same people
in different wayse The obvious conclusion is that it doesn't smell like any one of
these substances but that impressions rather than odors are obtained. Another dif=
ficulty with odors is that pure vesiocants have virtually no odor at all; only the
impurities incident to the manufacture of these subsbtances have odorse Pure mus~
tard gas is a fairly white, oily liquid having no dark coloration at alle Upon
standing the simple molecules combine together to form larger, dark colored molew
oules and this dark colored substance is the odor producer. The dark colored sub-
gtance does not have the properties of a vesicant agent like mustards The odor of
lewisite is perhaps as definitely agreed upon as any as being like that of geraniumss
But pure lewisite is odorless; impurities are the source of the geranium odors
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So the odor of these agents may vary from no appreciable odor at all up to an intense
or varied odor depending upon purity. Another thing wrong with the odor test exclu-
sively is the fact that the odors of certain agents may be deliberately masked.

Some highly odorous substances might be mixed in so as to completely mask the odor

of the gas and so add to all of the previously mentioned diffioulties, Nitrogen
mustards have odors which are hardly pereeptible at alle Unlike mustard and lewisite,
these substances may be manufactured under such conditions that they are essentially
odorlesss ©So while the odor test or the sniff test will be used and definitely should
be used and cultivated, there is reason for additiongl methods of detecting these
agents .

Simple chemical tests should be evolved whereby a person with little chemical
training can go out in the field and identify the agents. Apother reason for detec-
tion by ohemical means lies in the psychology of the situations Air raid warden,
Joe Doakes has never been in an air attack befores The plane drops something. Joe
doesn' know what it is. He smells something, It may be the odor of s detomating
high explosive bomb or it may be simply the odor of the burning rubber on the bottom
of his shoes as he leaves the scene or it may be magnesium burning or it may be gas.
I hold to the theory that Joe on his first test will go to the telephone and call
the oontrol center and yell, GASy He probably is more afraid of gas than of anything
else and doesn't know too muoh about it. The commander at the control center needs
to know if there is gase If there is no gas, he can send his services out in the
field without worrye If there is gas, he cannot, So if Joe reports gas when there
isn't any gas then services will be held up because gervices will not be sent out
in the field if gas is present. It becomes a ocase ef necessity to know whether there
is gas or nots BSec reliable, reproducible tests must be used as cheoks on the odor
tast,

I want to demonstrate for you some of the simpler tests which can be mades .
First the odor tests I want you to get effect of the odore I want you to smell the
agents thet I pass arounds I want you to be able to say that you held a bottle of
live mustard in your handse Many hundreds of people who have smelled that bobtle
imow the point I am getting ate I shall pass two samples of live mustard. ~You will
find that you can't depend  oconclusivoly upon your nese for identification beew
cause the two samples will smeil differently, Next, I shall send a sample of lewim
site around,.

There is amvailable in priority areas such as this, a detector paper which is
coated with some substance which will react with any of the vesicant agentss It has
an olive drab color which when in ocontact with a liquid vesiocant turns red. (Demon~-
strates with mustard and lewisite)s You notice the reddening of the paper everywhere
the oap of the bottle touched the paper, The test unfortunately is not specifie;
certain organic solvents will also produce the same tests. We find, however, that
oommon substances sush as lubricating oil, gasoline, stc. do not turn the color of
the paper, so that most liquid. droplets found under fidld conditions which give a
positive test with the paper can be definitely classed as vesicant gasess In use a
small bit of paper is torn off and rubbed over the suspected areas, You will have
opportunity to use this test this afterncon.

Here is a orayon which turns blue in the presence of mustard or lewisite. It
can be ohipped off by thumb nsil, TIf the material of which the erayon is composed
comes in contact with mustard or lewisite in liquid form, it will turn from olive
drab color to blues Here is vesicant deteoctor paint that ocan be had in some areass
It contains the same agent as the deteotor papere This psint can be put on sides of
buildings, on radiators of ocars or on test boardsy if this paint comes in contaot
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with a vesiecant, it will turn red as test paper does.
tests,

The above/ however, are indicative and should not be coumted as complete con-
firmatione In closing I should like to make a specific test for mustard. This test
utilizes a specific piece of equipment that the army supplies. Dre West will show
later how the test can be modified for detection of lewisite. This is the so-called
M~4 kite (Demonstrates)e There is silica gel in the tube for concentrating the
agents This silica gel is mixed with a secret agent called DB3s. In operation the
small tube is connected to a suetion bulb and the gas-laden air is drawn through the
silica gele The silica gel concentrates the gas by adsorptions The tube is then
heated until the red dot changes to yellows Then one drop of sodium hydroxide is
addeds If mustard is present the otherwise colorless silica gel will turn to a deep
blue colors There are those who say they can use this kit to determine the quantity
of gas prosente However, under field conditions this is not necessarye The kit is
rather compact; it consists of a bobtle labeled A which contalins the little test
tubes and a suebion bulbs The tube is placed in the end of the bulbs By squeezing
the bulb, air is made to enter through the end of the tube through the silica gele
In the field, you will pick out a suspected spot; such as a puddle or drops on a
bush or something like that, assemble the bulb and tube and take several bulbs full
of airs I have taken a sample of gas heres The next step is to heat the tube until
this red dot turns yellows. Heating with a matoh will undoubtedly give you a great
deal of charcoal on the outsides In order to improve visibility of the silica gel,
it is wise to wipe off the charcoals This gives the tube an opportunity to cool for
a minutes Next, by means of the dropper which you will find in the kit, you add a
drop or two from bottle B which contains sodium hydroxide or lyes The result is a
blue coloration in the tutes I do not know the composition of DB3s That blue colore
ation is specifiocally a test for mustard, Now in order that you may become better
sequainted with the kit, I am going to pass one around so that you may see all of
the component partse

To recaplitulate:

For the war gases which ome is apt to meet in the field we need specific chemi-
cal tests to sid the impressions given by the ordinary senses, Not only do we need
to know that there is some gas present but from the standpoint of treatment and from
the standpoint of the record we need to know what that gas is without questione

It is to make you familiar with these specific ohemical teats that we have
asked you to study with us today,



SPECIAL METHODS OF DETECTION

SAMPLING

It is the duty of the Gas Reoconnaissance Agent to identify war gases used in
an attack and also to colleet samples of such gases for future examination by the
Senior Gas Officer, the State C.Ds. authorities or by the army. The technique
of collecting a sample is dependent upon the type of warfare agent.

Non-persistent agents will likely be diluted by air currents to such an ex=-
tent that scaroely any may remsin at the time the Reconnaissance Agent arrives
at the scene of the incident. However, if there is a suspicion of gas, a sample
of air may be "sampled" by using a rubber atomizer bulb to draw the contaminated
air through a small glass tube filled with oharcoal or cotton. The volatile gases
persist longer in bomb ocraters, basements, and sheltered places than in the opens
The glass tube packed with oharcoal and/or cotton serves as a minute "gas mask™
adsorbing the vapors on its surface, Af¥er many squeezes of the bulb a relatively
high concentration of warfare agent will adhere to the filler in the tubes It
may then be taken out of the gassed area and analyzed under more favorable con=
ditions. The gas may be gradually released from the filler by gentlo heatinge

Persistent agents which arc in the liquid state under average atmospheric
conditions are more easily sampleds. Small droplets of these liquids will ldkely
be observed on the soil, grass, pavement, or buildings. A portion of the contami=~
nated materisl may be placed in a small stoppered vial, If the agent is on a
hard surface it may be blotted up with a small piece of cloth or cleansing tissue
and this placed in a stoppered vial, To avoid skin ccntact with the agent during
sampling, a splinter of wood may be used as a spatula for filling the sample viale
In the event a persistent agent is suspested but no droplets of liquid are found,
the wapors in the air may be sampled as has been described for non-persistent
agentse

Ideally the Reconnaissance Agent will be able to identify the gas at the
scone of the incident. However, since mixtures of gases or new gases may be ex=—
pected, a ocomplete analysis in the field will be guite unlikely, Consequently
the importanee of the collection of samples cannot be overestimated.

TEST FOR ACIDITY

Some information regarding the nature of a warfare agent may be had by test-
ing it, or its wator solution, for acidity or alkalinity. Mustard, lewisite,
phosgene, diphosgene form acid solutions in watore. Nitrogen mustards are slightly
alkaline,

The approximate acidity or alkalinity of a gas or liguid may be found by ex=
posing test strips of commercially available papers such as "Universal Indicator"
or "Alkeacid Indicator" to the gas or solution of the gass By a comparison of
the eolor produced on the paper with the colors given on the accompanying color
chart the aecidity or alkalinity may be expressed by a number which will usually
be between one and ten, seven being neutral, less than seven being acid, and
greater than seven, alkaline,

TEST FOR CHLORINE

Mustard, lewisite, chlorpierin, phosgene, diphosgene, some nitrogen mustards
and some other less common agents contain the element chlorine, When these gases
hydrolyze (react with water) the element ochlorine is in such form that it will
react with a solution of silver nitrate to form a white insoluble substances
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If this white substance is insolulle in nitric aoid bubt soluble in ammonie the
warfare agent must have contained chlorine.

TEST FOR ARSENIC

Arsenic is present in lewisite and 4p other gases which contain the word
arsenic. Its presence may be proved as follows: the sample to be tested (contami=
nated earth or water) is placed in a test tube to which a pisece of zinoc has been
added. Dilute sulfurio acid is addeds A plug of loose cotton dipped into lead
acetate is placed in the neok of the tubes A strip of dry paper previougly dipped
intc a solution of mercurie chloride is held near the mouth of the tubes The paper
turns from white to yellow or brown if arsenic was present in the samples A con=
trol test should be run to make certain no arsenic is present in the acid or in the
zino used in the performance of the tests

TEST FOR MUSTARD (IODOPLATINATE TEST)

Tn the absence of an M~4 test kit the following test is an excellent substi=-
tutes The contaminated vapors are sucked through a starch iodoplatinate solution
as shown in the accompanying figure. This test is the most specific test known

for mustard. No other gas will give the
tests When mustard vapors are drawn

& _m!/"ﬁ\u;ﬁ o through the reddish solution a dark blue

C;F\ o color is produceds It is planned to have
rubber the solution used for this test available
bulb through Mr. Patterson, State Gas Consultant

L
=t

TEST FOR LEWISITE

A specific test for lewisite may be made by using a suction bulb and small
glass tube similar to the apparatus used in the'M=4 test for mustarde Since lewis=
site is readily adsorbed on cotton the filler in the glass tube is only cobtone

Aftor several squeezes of thc bulb a few drops of a spocial "lewisite reagent"
arc addeds Heating is not necessary« A red color confirms lewisitc. The lewlsite
reagent and the gobton filled tubes will be available through the State Gas Consul=-
tanta

TEST FOR CHLOROPICRIN

Dimethylaniline test papers, used dry, turn yellow in tho proscnce of a rather
large concontration of chloropicrine. The color soon fadess Phosgene gas-in high
concentrations will also give & faint tost with this tost papers
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Frcshly preparsd papers are most scnsitive to chloropicrin.

TEST FOR PHOSGENE OR DIPHOSGENE

Harrison's reagont test paper (paradimethylaminobonzaldehyde and diphenylamine
dissolved in carbon tetrachloride) changes from white or pale yellow to deep orange
in the preosence of phosgene, diphosgene, chlorinc or hydrogen chloride.

TEST FOR NITROGEN MUSTARDS

Thus far the Office of Civilian Defense has made no mention of spocific tosts
for nitrogon mustards, however, wo havo obsorved thata solution of pioric acid in
wator will produce a yellow insoluble solid when added to a water solution of
nitrogen mustards The reagent picric acid will not only rcact with nitrogen mus=
tard but may bc used to noutralizo and destroy thc vesicant propertics of the
agont. -

Whon familiar with the odor of nitrogen mustard one may be able to detect
the prosencc of tho gas under idcal conditions by odor alone. Its odor is quite
marked but so different from the odor of any other substance that comparison of
odors is of 1littlc assistancc.



