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This invention relates to the treatment of 
alcohols with substances capable of rendering 
the alcohols non-corrosive towards iron tanks, 
drums, etc., and more particularly to alcohol 

6 compositions capable of retaining their non 
corrosive properties after dilution with other 
liquids, particularly water. 

It is well known that we in commercial 
denatured alcohol is used for the purpose of 

10 lowering the freezing point of the circulat 
ing liquid of the cooling systems of internal 
combustion engines, there is listially a con 
siderable corrosion of the iron portions of 
the system, as evidence by the rapid appear 

to ance of rust in the 'i'etating liquid. The 
tual amount of corrosion is usually too 

... light to seriously affect the engine block cast 
ing, but the rust in suspension may be de 
posited in the tubes or narrow interstices of 
the radiator, thus decreasing the efficiency 
of the engine, and eventually more or less 
blocking circulation. It is also well known 
that ethyl alcohol, unless extremely pure, and 
especiall, the ordinary forms of completely 
denatured alcohol, is to some extent corro 
sive, even in the undiluted condition toward 
iron containers, and is more distinctly so 
when diluted with water. 
Various methods have been roposed to 

80 obviate these difficuities. For instance. it 
has been proposed in British Patent 257.881 
to add small amounts of sodium benzoate to 
alcohol to prevent the corrosive action that 
is so detrimental, and this substance has been 
applied in alcohol-containing motor fuels. 
It has also been proposed in British Patent 
269,135 to use soaps for this purpose. 
These proposed substances, while they to 

to some extent suppress corrosion in drums, 
tanks, etc., containing undiluted alcohols, 
lose their protective action almost completely 
when the alcohol is diluted with water, for 
example, when these alcohols are used as anti 
freeze compounds in automobile radiators. 

It has also been the practice to use prod 
ucts known as “pyridine bases', comprising 
mostly lutidines, as a denaturant. These com 
pounds have also served to protect iron from 
corrosion by such alcohol in undiluted con 
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dition, but are ineffective when the alcohol is 
diluted. 
An object of our invention is the produc 

tion of non-corrosive monohydric and other 
alcohols. A further object of our invention 
is a non-corrosive alcohol that will retain its 
non-corrosive properties when diluted. A 
still further object of our invention is an 
alcohol that will remain non-corrosive when 
stored in metal containers and when used in 
the cooling systems of internal combustion 
engines. 
These objects are accomplished by the ad 

dition to the alcohols of organic amino com 
pounds, either of a single type or of two or 
lo'e types, with or wit it it other non-amino 
substances. Altli ough we refer to use aro 
natic diamines, particularly meta-toluylene 
diamine (1-methyl, 2, 4-diamino-benzene) 
We may use any one or more of the follow 
ing compounds: meta-toluylene - diamine, 
paraphenylene - diamine, phenyl - alpha 
naphthylamine, alpha-naphthylamine, beta 
naphthylamine, ortho-tolidine, benzidine, be 
taine, ethylene-diamine, diethyl-amine, hexa 
methylene-tetrainine, or their homologs or 
isomers. The effects of different compounds 
within the same class are in general the same 
in kind, though not necessarily in degree. 
As an illustration of one embodiment of 

our invention we may employ meta-toluylene 
diamine in a proportion corresponding to a 
concentration of from 0.01 to 0.5 grams per 
100 ml. of the undiluted alcohol. We may 
also employ simultaneously therewith other 
substances, such as alkalin salts, other amino 
compounds, higher fatty acids, and the like; 
among such other substances which may be 
used we mention sodium carbonate, phenyl 
alpha-naphthylamine and stearic acid. 

It has not been our experience that either 
phenyl-alpha-naphthylamine or stearic acid 
alone will entirely prevent the corrosion by 
the alcohol (except the latter in the form of 
its alkali salts (soaps)). However, as we 
have stated in the foregoing, the soaps are 
useless as protective agents after the alcohol 
is diluted with water. But, the presence of 
alkalin salts, phenyl-alpha-naphthylamine, 
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and of stearic acid have been found to favor 
protective action of the diamine. 
A second and more preferred embodiment 

of our invention comprises the use of 0.05 to 
0.1 gram of meta-toluylene-diamine per 100 
ml. of alcohol saturated with sodium car 
bonate, or from 0.1 to 0.5 grams per 100 ml. 
of the alcohol of a mixture such as 25 parts 
stearic acid, 50 parts phenyl-alpha-naph 
thylamine, 25 parts meta-toluylene-diamine. 
Although smaller amounts may be effective 

when the alcohol is in concentrated form, the 
larger amounts, are essential in order to main 
tain the anti-corrosive effect in the diluted 
alcohol. 
As a further illustrative embodiment of 

our invention the following is given: 
An iron strip freed of scale and rust, which 

may be done by grinding on an emery wheel 
so as to expose the clean metal, is washed with 
ordinary denatured alcohol, and immersed in 
a quantity of such alcohol in a clean con 
tainer, and exposed to room temperature in 
diffused daylight will exhibit many rust spots 
within 24 hours, and these increase in num 
ber and size for approximately 200 hours, 
after which further change is , relatively 
slight, except that the alcohol may gradually 
acquire a yellowish color. We have found 
that if to the alcohol is added meta-toluy 
lene-diamine in the proportion of 0.05 gram 
per 100 ml, no rust spots developed during a 
period of approximately 1,000 hours. 
We have also found that the inhibition of 

corrosion of iron strips may be attained un 
der these conditions (i.e., undiluted alcohol, 
at room temperature, in diffused light) by the 
saturation of the alcohol with sodium car 
bonate, or the addition of any alkalin-react 
ing salt, such as the acetate, lactate, benzoate, 
phosphate, borate, etc., of either sodium or 
potassium. We have also found that similar 
results may be obtained by the use of 0.25 
gram per 1000 ml. of alcohol, of a mixture of 
the diamine with stearic acid and phenyl 
alpha-naphthylamine. 
We have found, however, that when simi 

lar tests are made with alcohol which has 
been diluted with, for example, 150% of its 
volume of distilled water, the alkalin salts 
alone fail to prevent the corrosion, the corro 
sion in this case being rapid and extensive, so 
that the alcohol quickly becomes filled with 
suspended rust. On the other hand, we have 
found that in the presence of the diamine, or 
the mixture of the diamine with other sub 
stances disclosed in the foregoing, with or 
without alkalin salts. Such as sodium carbon 
ate, the corrosion will be entirely absent or 
very slight. 
As a further illustrative embodiment of 

our invention the following non-corrosive 
composition is given: 
200 parts by volume of denatured alcohol. 

were diluted with 300 parts of distilled 

25 grams to 10 liters 
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water, and boiled in a Pyrex glass flask, in 
which was immersed strips of iron free from 
scale and rust, for a period of 8 hours, al 
lowed to stand for 16 hours without boiling, . 
again boiled for 4 hours, and then allowed 
to stand without boiling for 20 hours. At 
the end of this period of time, all the strips 
of iron were rusty and the alcoholic liquid 
contained suspended rust particles. A simi 
lar solution was then made up to which was 
added the mixture 

Parts 

Meta-toluylene-dial nine-------- ------- 25 
Phenyl-alpha-naphthylamine --------- 50 
Stearic acid-------------------------- 25 

in the proportion of 25 grams of the mixture 

O 
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to 10 liters, and the alcohol was further sat 
urated with sodium carbonate. This solution 
was boiled intermittently with clean iron 
strips immersed therein for 3 periods, name 
ly, 8 hours, 8 hours, and 4 hours, with in 
tervening standing periods of 16 hours, 16 
hours, and 44 hours respectively. At the 
end of this time, the strips were darkened 
but showed no rust, and did not rust on ex 
posure to air for several days, while the 
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liquid, although darkened, contained no sus- . 
pension of rust. m 
As a proposed commercial application of 

this invention, ethyl alcohol, preferably de 
natured in accordance with Government re 
quirements, would have added to it the mix 
ture above described in the proportion of 

(3.25 ounces per 10 
gallons), and the alcohol then saturated with 
sodium carbonate (about 3 grams per 10 
liters, or 0.4 ounces per 10 gallons). One 
function of the sodium carbonate or other 
alkaline salts is to prevent the development 
of color due to oxidation or other reaction 
of the amino-compounds; it also assists in 
maintaining optimum conditions for the pre 
vention of corrosion when the alcohol is di 
luted, by decreasing the hydrogen-ion con 
centration of the solution. 

It has furthermore been found that to these 
mixtures of alcohol may be added glycerol, 
ethylene glycol, or other similar anti-freeze 
compounds without minimizing the protec 
tive action of these non-corrosive com 
pounds. 

It will be understood that the proportions 
of the compounds and alcohol given in the 
foregoing aré merely illustrative, and that 
many apparently widely different embodi 
ments of this invention exist and may be 
practiced without departing from the spirit 
of the invention, and that we do not intend 
to be limited to the specific embodiments 
thereof except as indicated in the appended 
claims. 
We claim: 
1. A composition comprising alcohol and 

an aromatic-diamine. 
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2. A composition comprising alcohol and 
meta-toluylene-diamine. 

3. A composition comprising alcohol, an 
aromatic diamine and an alkalin-reacting 
salt. 

se A composition comprising alcohol, 
meta-toluylene-diamine and an alkalin-react 
ing salt. 

5. A composition comprising alcohol, an 
aromatic diamine, and substances having 
anti-oxidant and anti-corrosive properties. 

6. A composition comprising alcohol, a 
homolog of meta-toluylene-diamine, and sub 
stances, taken from groups including the 

is amino compounds and the higher fatty acids. 
7. A composition comprising alcohol, a 

homolog of meta-toluylene-diamine, an al 
kalin-reacting salt, and substances taken 
from groups including the amino compounds 

20 and the higher fatty acids. 
8. A composition comprising dilute alco 

hol and an aromatic diamine. 
9. A composition comprising dilute alco 

hol and meta-toluyene-diamine. 
25 10. A composition comprising dilute alco 

hol, an aromatic diamine and an alkalin 
reacting salt. 

11. A composition comprising dilute alco 
hol, meta-toluylene-diamine and an alkalin 

30 reacting salt. 
12. A composition comprising dilute alco 

hol, an aromatic diamine, and substances hav 
ing anti-oxidant and anti-corrosive proper 
ties. 

85 13. A composition comprising dilute alco. 
hol, an aromatic diamine, and substances 
taken from groups including the amino com 
pounds and the higher fatty acids. 

14. A composition comprising dilute alco 
40 hol, an aromatic diamine, an alkalin-reacting 

salt, and substances taken from groups in 
cluding the amino compounds and the higher 
fatty acids. . 

15. A composition comprising ethyl alco. 
46 hol and an aromatic diamine. 

16. A composition comprising ethyl alco 
hol, an aromatic diamine and an alkalin 
reacting salt. 

17. A composition comprising ethyl alco 
50 hol and meta-toluylene-diamine. 

In testimony whereof we affix our signa 
tures. 

WLLAM. S. CALCOTT. 
FRANK A. McDERMOTT. 
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