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This invention relates to improvements in 
methods for ate-contaminating restricted areas 
which have been subjected to warfare chemicals, 
as in the case of a. gas attack, and the product. 
An object of this invention is to provide a novel 

oxidizing foam producing solution capable‘ of be 
ing formed into a cloud or blanket of foam for 
the purpose of covering a restricted area which 
has been subjected to poison gases, solutions or 
solids and the like for the purpose of blanket 
ing those areas and oxidizing the poisonous gases, 
solutionsor solids to an innocuous condition. 
Another object of this invention is the provision 

of a novel method of de-contaminating restricted 
areas over which a poisonous gas, solution or solid 
has been spread by the application thereover of 
a dense type blanket of foam having mixed there 
in ‘an oxidizing or other agent capable of oxidiz 
ing, neutralizing or otherwise destroying the 
harmful character of the poisonous material. 
Other and more specific objects of this inven 

tion will become apparent from the following de 
scription thereof. 
This invention resides substantially in the com 

binations of materials and the steps and series of 
steps all as detailed in the following speci?cation 
and de?ned in the appended claims. ‘ 
As this description goes forward, it will become 

' apparent that the subject matter of the invention 
is applicable in de-contamination work irrespec 
tive of the types of poisonous chemicals to be ren-, 
dered innocuous. In chemical warfare the pol 
sonous materials are employed in various forms, 
as for example gases, liquids or solids, and are em 
ployed to produce various forms of distress in 
persons coming in contact therewith. Of the 
various warfare chemicals employed, the veslcant 
gases, such as mustard gas, are di?lcult to dispose 
of. Mustard gas is relatively heavy and tends to 
fall to the ground and condense on surrounding 
objects. This is a characteristlc of other dan 
gerous warfare chemicals advantage of which is. 
taken by this invention. With respect to mustard 
gas the most approved method of rendering it 
harmless at the present time is to spread bleach 
ing powder over the contaminated surface and 

,then by careful mechanical manipulation to 
scrape it up in piles and cart it away. The 
bleaching powder oxidizes mustard gas to more or 
less harmless products. It is apparent, however, 
that this is a crude" method of de-contamlnating 
in?ic‘ ed areas in addition to which it is, of course, 
a se‘iu‘ce of possible injury to the de-contamina 
tior. workers. 
in accordance with the concept of this inven 
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tion, it is proposed to incorporate the neutralizing 
agent, as for example an oxidizing compound, in 
a thick, dense. heavy blanket of foam forming 
materials which may be sprayed or otherwise 
spread over a contaminated area. Such 'a blanket 
excludes the air from contact with the mustard 
gas; prevents the evaporation of the mustard gas 
from the contaminated areas and puts a protec 
tive coating over them which minimizes the pos 
sibility of contact therewith. 
Another very important advantage of this pro 

cedure is that the wet blanket oi’ foam produces 
an e?ective contact between its contained neu~ 
tralizlng or oxidizing agent and the gas or other 
chemical to be reacted therewith. The result is 
that the poisonous material is more quickly, effec 
tively and completely neutralized, oxidized or 
otherwise rendered harmless. Since foams of 
this type commonly contain wetting or spreading 
agents, the contained neutralizing or oxidizing 
compounds in the foam are effectively spread over 
the material to be die-contaminated. This is a 
particular advantage in the case of poisonous ma 
terials such as mustard gas which is oily and 
therefore is di?lcult to bring into intimate con 
tact with the oxidizing agent. It is apparent that 
this method is ‘much more e?ectlve than that of 
spreading bleaching powder which is in contact 
with the poisonous materials in the form of small 
particles and thus has a limited action. Likewise 
bleaching powder, unless very thickly spread over 
the contaminated area, has no blanketlng e?ect. 
A still further object of the invention is found 

in the fact that the blanketed area gives a vis 
ible indication of'the presence of the persistent 
form of the areas which have been treated. 
An additional advantage of the invention is 

found in the tact that the blanket follows the 
contours of the ground and goes down into 
crevices and other depressions so as to contact 
with poisonous materials which have settled 
therein. Of course, it is again noted for emphap 
sis that one of the most important advantages 
of the invention is the fact that such a blanket 
prevents the poisonous material from reaching 
the atmosphere and injuring persons in the vi 
clnity as well as the operators of the de-con 
taminatlon equipment. 

It will be apparent that the novelty of this 
invention does not reside in the Speci?c elements 
of the foam forming solution or in the specific 
neutralizing or oxidizing compounds employed. 
However, several examples of suitable solutions 
will be set Earth for the salts of completeness. 
A suitable foaming mntture consists of a wamr 



2 
solution of a soap which may also be a wetting 
agent, as for example sulfated lauryl alcohol, a 
commercial example of which is "Duponol- WA 

' paste,” a stable protein degradation product to 
act as an emulsion stabilizer and various other 
ingredients with which we have no particular 
concern here, such as those commonly employed 
to prevent corrosion, to control the viscosity of 
the foam, to prevent its freezing and to minimize 
putrefaction of the contained protein. Such a 
foaming solution can be used with either fresh 
water or sea water. Another suitable foaming so 
tion would be the same as that set forth above with 
the exception that in place of sulfated lauryl al 
cohol a mixture of potassium, triethanolamine, 
and morpholine laurates can be used. This 
foaming solution can only be used in admixture 
with fresh water or hard water. However, this 
second foaming solution can also be used with 
‘a suitable quantity of sulfated lauryl alcohol to 
increase its wetting power. These foam form 
ing solutions are given by way of example but as 
those skilled in the art will appreciate there are 
many other kinds and types of foaming solutions 
which would be available for the purposes of this 
invention. Any one of these solutions when as 
pirated through a suitable device such as a pump 
tank, a. Venturi aspirator or the like through a 
suitable nozzle will form a dense, heavy type per 
sistent foam which when spread over an area in 
the form of a blanket will seal that area and per 

' slst for considerable periods of time. 
Any suitable neutralizing or oxidizing com 

pound may be mixed with the foam forming so 
lution prior to the formation of the foam, such 
as for-‘example sodium chlorite, NaClOz; a liquid 
bleach such as Javelle water, NaOCl; the bleach 
ing powder having the approximate composition 
CaCl(OCl); or calcium hypochlorite, Ca(ClO>2. 
A suitable quantity of such an agent is mixed into 
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2,892,936 
A further example is represented by a solution 

composed of: 
Grams 

Foam solution which should be calcium 
resistant if the bleaching powder is cai 
cium hypoehlorite __________________ __ 62.5 

Bleaching powder containing 36% of ac 
tive chlorine ____ _ _. 45.11. 

Water ____ __ 1250.0 

After ?ltering this solution may be aspirated as 
before to provide a suitable blanket over a con 
taminated area. Of course, sodium hypochlorlte 

‘ can be used in the above formula in place of the 
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the foam forming solution in the proper propor- ' 
tion. The following are a fewexamples of the 

. finalv solution with the proportions of the ingre 
dients as indicated by way of example: 

. Grams 

Foam solution ______________________ __'__ 62.5 
10% technical sodium chlorite solution____ 125.0 
Water I _ ' ____ __ 1250.0 

When a solution of this type is aspirated and 
ejected through a nozzle it issues in the form of _ 
a concentrated foam containing as'an oxidizing 
agent sodium chlorite. It is preferable to employ 
an acidulatlng agent in the foam solution to con 
trolits pH value and hold it to a value of about 
4.0 in order to insure that the sodium chlorite 
(which is neutral, pHof 7.0) liberates its chlo 
rine when mixed with the soal solution and as 
pirated. In a solution of the proportions given 
above about .72 cc. of concentrated hydrochloric 

, acid will be suitable. 
Another suitablesolutlon consists of : 

» . _ Grams 

Foam forming solution____'_____‘. ______ __ 62.5 
Javelle water containing about 15% avail- ' 

able chlorine _______________________ __ 108.5 

‘Water .. _____________________________ __ 1250.0 

when such a solution, is aspirated and elected 
through a nozzle it gives copious quantities of 
foam and liberates considerable quantities of 
chlorine over relatively ‘long periods of time. 
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calcium hypochlorite. 
It is likewise again emphasized that other suit 

able compounds are available to be substituted 
for the exidizing agents herein disclosed. We do 
not, therefore, desire to be strictly limited to the 
details of this disclosure but rather to the scope ' 
thereof as indicated herein and in the appended 
claims. -. 

What is claimed is: 
1. A method of de-contaminating an area upon 

which a poisonous substance has been spread 
which comprises forming and spreading over said 
area a dense persistent blanket of foam having 
a neutralizing agent distributed therein. 

2. A method of tie-contaminating an area upon 
which a poisonous substance has been spread 
which comprises forming and spreading over said 
area a dense persistent blanket of foam having ' 
an oxidizing agent distributed therein. 

3. A method of de-contaminating an area upon 
which a poisonous substance has been spread 
which comprises forming and spreading over said 
area a dense persistent blanket of foam having a~ 
hypochlorite distributed therein. 

4. A method of de-contaminating an area upon 
which a poisonous substance has been spread 
which comprises forming and spreading over said 
area a dense persistent blanket of foam having a 
chlorite distributed therein. 

5. A method of de-ccntaminating an area over 
which a poisonous chemical has been spread‘ 
which comprises aspirating a mixture of a foam 
forming solution and a neutralizing agent to cause 
the mixture to foam and spreading the foam in 
the form of a. blanket over said area. 

6. A method of de-contaminating an area over 
which a poisonous chemical has been spread 
which comprises aspirating a mixture of a foam 
forming solution and an oxidizing agent to cause 
the mixture to foam and spreading the foam in 
the form of a blanket over said area. _ 

"I. A method of de-contaminating an area over 
.which a poisonous chemical has been spread 
which comprises aspirating a mixture of a foam 
forming solution and a hypochlorlte to cause the 
mixture to foam and spreading the foam in the 
form of a blanket over said area. 

8. A method of de-contaminating an area over 
which a poisonous chemical has been spread 
which comprises aspirating a mixture of a foam 
forming solution and a bleaching agent to cause 
the mixture to foam and spreading the foam in 
the form of a blanket over said area. 
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