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This invention relates to liquids suitable for use 
in heat exchange devices and the like and more 
particularly to aqueous alcohol solutions for use 
in automobile radiators. 

the cooing system of an internal combustion 
engine is composed of three essential parts, a 
metal heat exchanger, a liquid for transferring 
the excess heat of the engine to the atmosphere 
and a mechanism for circulating the liquid in the 
heat exchanger. The heat exchanger comprises 
a hot portion or the engine block made of fer 
rous metals and allininum alloys where the heat 
generated in the engine is transferred to the 
liquid and a cold portion or the radiator Inade 
of copper-containing metals and Soldier where 
the heat is transferred to the atmosphere. 
Water is the cooling medium most commonly 

exployed in this type of heat exchange device 
but its use in cold weather is condemned by its 
tendency to solidify at a relatively high ten 
perature. Accordingly, it has become common 
practice to replace the Water with an anti freeze 
liquid when the heat exchange device is to be Sub 
jected to conditions where the teiperatures would 
approach the freezing point of the water. The 
rost connor antifreeze liquid employed at the 
present time is an aqueous Solution of 2, non-elec 
trolyte such as glycerine, methyl alcohol and ethyl 
alcohol. However, such alcohols have the disad 
Wantage that they tend to increase the corrosive 
action of the Water or the metals of the heat 
exchanger. This corrosion causes the loss of the 
metals of the heat exchanger, thereby reducing 
its life and Latility. The Corrosion products are 
not good heat coradictors and hence their ac 
cumulation upon the surfaces of the heat, ex 
changer greatly decrease its efficiency. Stirther, 
such corrosion products accumulate in the liquid 
as solid particles which tend to clog the circu 
lation ports in the device, thereby suppressing 
and in some cases completely preventing the 
necessary circulation of the cooling liquid 
throughout the heat exchanger. 

For the above reasons, it is now common prac 
tice to add substances to such heat exchange 
liquids which substances inhibit or prevent the 
corrosive action of the alcohol and Water on the 
metals of the heat exchange device. The usual 
corrosion inhibitors merely protect against cor 
rosion of the ferrots metals with increase in the 
corrosion of other retais Stich as the copper 
containing metals. Other corrosion inhibitors 
are objectionable in that they form upon the Sur 
faces of the heat, exchanger a film which de 
creases the over-all coefficient of heat transfer. 

(C. 252-5) 
- Usually the heat exchange devices contain rust 

or other corrosion products formed prior to the 
addition of such anti-freeze liquid. Also, the best 
inhibitors known today do not prevent all corro 
Sion so that there is a gradua, acculinulation of 
Solid corrosion products in the heat exchanger. 
These corrosion products can do the east amount 
of harm if they are finely divided and dispersed 
in the liquidi ghase. If their particle size is large 
enough they will clog the circulation conduits 
and check the flow of the cooling liquid. If they 
are ceraenited on the heat. exchanger, they will 
decrease its Overal coefficient of heat transfer 
and cause the engine to overheat. Large pieces 
of rust may be flaked of as scale or may beformed 
by the agglomeration of small particles. Scale 
can be removed only by dissolving it in a picking 
solution or by a thorough mechanical cleaning. 
Eiowever, the coalescence of rust particles and 
their adherence to retallic surfaces should be 
prevented. 

It is of economic significance to the users of a 
heat exchange liquid that it be as permanent as 
possibie. Its loss from the heat exchange device 
necessitates the purchase of additional materia. 
Evaporation is the principal cause of loss of the 
Irelatively volatile anti-freeze solutions, such as the 
aqueous solutions of methyl and ethyl alcohol. 
The rate of evaporation is a function of the vapor 
pressure, which in turn is a function of the ten 
perature and cornposition. The temperature of 
evaporation may be varied over a narrow range 
by the addition of boiling point elevators, but such 
Wariations are so insignificant to be of no practical, 
value. It has been proposed to prevent such loss 
of volatile material by covering the surface of the 
liquid. With a protective surface film of an oil 
such as the petroleum oils and particularly kero 
Sene. Kiowever, such oils have proved to be tan 
satisfactory for the reason that they carry the 
corrosion products to the surface of the liquid as 
a dispersion, emulsion or Sctim. Under the con 
ditions prevailing in Such devices, this floating 
rust or other corrosion product in the oil becomes 
cemented upon the surfaces of the heat exchang 
er, thereby reducing its efficiency and, in auto 
mobile radiators, frequently causing overheating. 
It appears that the oil acts as a binder tending to 
cause the rust to become cemented upon the 
metal Surfaces. 
The handling of commercial alcohols is always 

attended by the possibility of their being misdi 
rected and misappropriated for illegal uses. It 
is, therefore, generally desirable to add, to liq 
uids containing ethanol for heat exchange de 
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percent of a water-soluble salt of an aliphatic 
hydroxy-carboxylic acid containing not more 
than 6 carbon atoms in a straight chain, and a 
Small amount of an evaporation retarder which 
comprises a mixture of alkanes and for each 10 
parts of said mixture at least one part of a mix 
ture of higher alkanols, said mixtures of aikanes 
and alkanos boiling between about 50 C. and 
about 300° C. and having a specific gravity below 
0.96, said evaporation retarder being present in an 
amount sufficient to form a continuous liquid 
layer upon the upper surface of an aqueous Solu 
tion containing the same afnount of the Volatile 
alcohol in a concentration of less than 50% by 
Volume and being substantially inniscible with 
such volatile alcohol when it is in Such aqueous 
Solution. 

14. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and Copper-containing metals comprising a 
volatile water-soluble alcohol having incorpo 
rated therein 0.05 to about 5.0% of an alkali metal 
nitrite, about 0.005 to about 0.1% of a mercapto 
benzothiazole, about 0.05 to about 1.0 percent of 
a Water-soluble salt of an aliphatic hyrdoxy 
carboxylic acid containing not more than 6 car 
bon atoms ini a straight chain, and a small 
amount of an evaporation retarder which com 
prises a petroleum oil and for each 10 parts of 
said oil at least one part of a mixture of higher 
alkanols, said oil and mixture of alkanols boil 
ing between about 150° C. and about 300° C. and 
having a specific gravity below 0.96, said evapo 
ration retarder being present in an amount Sufi 
cient to form a continuous liquid layer upon the 
upper surface of an aqueous solution containing 
the same amount of the volatile alcohol in a con 
Centration of less than 50% by volume and being 
substantially immiscible with such volatile alco 
hol when it is in such aqueous solution. 

15. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising 
a Wolatile Water-soluble alcohol having incor 
porated therein 0.05 to about 5.0% of an alkali 
metal nitrite, about 0.005 to about 0.1% of a mer 
capto benzothiazole, about 0.05 to about 1.0 per 
"cent of a Water-soluble salt of an aliphatic hy 
droxy-carboxylic acid containing not more than 
6 carbon atoms in a straight chain, and a small 
amount of an evaporation retarder which com 
prises a petroleum oil, a mixture of cyclic ter 
pene hydrocarbons and for each iO parts of said 
oil and terpene hydrocarbons at least one part 
of a mixture of cyclic terpene alcohols, said oil 
and mixtures of hydrocarbons and alcohols boil 
ing between about 150° C. and about 300° C. and 
having a specific gravity below 0.96, said evapo 
ration retarder being present in an amount suff 
cient to form a continuous liquid layer upon the 
upper Surface of an aqueous solution containing 
the same amount of the volatile alcohol in a con 
centration of less than 50% by volume and being 
Substantially immiscible with such volatile alco 
hol when it is in such aqueous solution. 

16. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising 
ethyl alcohol having incorporated therein 0.05 
to about 0.5% by weight of sodium nitrite, 0.005 to 
about 0.1% by weight of mercaptobenzothiazole, 
0.05 to about 1.0% by weight of sodium lactate, 
0.1 to about 5.0% by volume of kerosene, 0.i to 
about 5.0% by volume of a mixture of alcohols 
comprising about 70 to about 75% of alpha, and 

2,087,103 
beta terpineols and about 20 to about 25% of 
borneo and isoborneo, said mixture of alcohols 
boiling between about 204 and about 230 C, and 
0.1 to about 5% by volume of a mixture of alpha 
pinene, camphene, dipentene, terpinene and ter 
pinoline boiling between 154 and i80° C. 

17. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorporat 
ed therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of an alkali metal salt of an 
aliphatic hydroxy-carboxylic acid containing not 
more than 6 carbon atoms in a straight chain, 
and a small amount of an evaporation retarder 
which comprises at least one higher alkano boil 
ing between about 150° C. and about 300° C. and 
having a specific gravity below 0.96, said evapo 
ration retarder being present in an amount Sufi 
cient to form a continuous liquid layer upon the 
upper Surface of an aqueous Solution containing 
the same amount of the Wolatile alcohol in a Con 
centration of less than 50% by volume and being 
substantially immiscible with such volatile alco 
hol when it is in such aqueous Solution. 

18. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising 
a volatile water-soluble alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of an alkali metal salt of lactic 
acid, and a small amount of an evaporation re 
tarder which comprises at least one higher al 
konal boiling between about 150° C. and about 
300° C. and having a specific gravity below 0.96, 
said evaporation retarder being present in an 
amount sufficient to form a continuous liquid 
layer upon the upper surface of an aqueous solu 
tion containing the same amount of the volatile 
alcohol in a concentration of less than 50% by 
volume and being substantially immiscible with 
such volatile alcohol when it is in such aqueous 
Solution. 

19. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising 
a volatile water-soluble alcohol having incorpo 
rated therein 0.05 to about 5.0% of an alkali 
metal nitrite, about 0.005 to about 0.1% of a mer 
capto benzothiazole, about 0.05 to about 1.0 per 
cent of an alkali metal salt of an aliphatic hy 
droxy-carboxylic acid containing not more than 
6 carbon atoms in a straight chain, and a small 
amount of an evaporation retarder which Con 
prises a petroleum oil and for each 10 parts of 
said oil at least one part of a mixture of higher 
alkanols, said oil and mixture of alkanols boiling 
between about 150° C. and about 300° C. and hav 
ing a specific gravity below 0.96, said evaporation 
retarder being present in an amount sufficient to 
form a continuous liquid layer upon the upper 
surface of an aqueous solution containing the 
same amount of the volatile alcohol in a Concen 
tration of less than 50% by volume and being 
substantially immiscible, with such volatile alco 
hol when it is in Such aqueous solution. 

20. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and Copper-containing metals comprising a 
volatile water-soluble alcohol having incorporate 
ed therein 0.05 to about 5.0% of an alkali metal 
nitrite, about 0.005 to about 0.1% of a mercapto 
benzothiazole, about 0.05 to about 1.0 percent of 
an alkali metal salt of lactic acid, and a small 
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2,087,103 
carbon atoms such as the mixtures obtained by 
the reduction of coconut and like oils, contain 
ing at least 10 carbon atoms and boiling between 
200 and 260° C., which are sold under the trade 
name of "Iorol', may be employed. Further, 
pine oil, which comprises a mixture of terpene 
alcohols, and alcohols, obtained by the oxidation 
of petroleum hydrocarbons, may be employed. 
The individual alkanols or the mixtures thereof 
should be substantially immiscible with the dilute 
solution of the water-soluble alcohol and have a 
boiling range of between about 150° C. to about 
300° C. and have a specific gravity below 0.96. 
These alkanols are employed primarily for the 

purpose of providing a continuous oily layer up 
on the upper surface of the diluted aqueous al 
cohol Solution. The terpene alcohols have the 
additional advantage of being slightly soluble in 
dilute ethanol and can be removed therefrom 
only with great difficulty. Accordingly, they ren 
der the recovery of potable alcohol more diffi 
cult. We have found that the alkanols do not 
readily “wet' rust and similar corrosion prod 
ucts and hence do not readily form emulsions or 
dispersions thereof, or carry the rust to the up 
per surface of the aqueous alcohol Solution. The 
amount of the alkanols to be employed will vary 
with the constituents of the aqueous alcohol So 
lution and the area of the upper surface of Such 
solution. In any event, the amount of higher 
alkanol or mixture of higher alkanol and oily 
material must be sufficient to form a continuous 
layer on the upper surface of the aqueous alcohol 
solution. It has been found that these higher alkanols 
can be employed together with the usual oily 
materials employed for retarding loss of alcohol 
from such aqueous alcoholic Solutions. When 
such higher alkanols are employed with Such 
oily materials, they reduce the tendency of the 
oily materials to form dispersions, emulsions and 
the like with the rust. We have found that, if a. 
water-soluble acid containing a hydroxy aliphatic 
group of not more than six carbon atoms, as 
hereinbefore defined, or its water-Soluble Salt is 
present, such acid or its salt will help to prevent 
the fiotation of the rust and cementation of the 
rust on the metal surfaces of the heat eXchanger. 
Accordingly, the presence of Such acid or its salt 
decreases the amount of higher alkanol neces 
sary to give the desired result. In fact, if only 
one part of such higher alkanol is employed for 
each 10 parts of oily material, such as kerosene, 
in the presence of such acid or its Salt, such 
alkanol and acid or salt will suppreSS substan 
tially all tendency of the oily material to carry 
such rust to the surface of the aqueous alcohol 
solutions and to cement the rust to the Surfaces 
of the heat exchanger. The oily materials which 
may be employed with the higher alkanols should 
have a boiling range of between about 150 C. to 
about 300° C. and a specific gravity below 0.96. 
Preferably, the oils comprise alkanes and pair. 
ticularly mixtures thereof. The term “alkanes' 
is understood to mean the a-cyclic and ali-cyclic 
hydrocarbons, including the terpene hydrocar 
bons. The preferred mixtures are those gen 
erally known as kerosene and similar petroleum 
distillateS. 
We do not here attempt to claim per se, the 

use of the higher alkanols and the oily materials 
for preventing the loss of Volatile alcohol, a S. Such 
combination is specifically disclosed and claimed 
in the copending application of Spiegler and Ped 
ersen Serial No. 52,340, filed November 30, 1935. 

3 
However, we do intend to claim such combina 
tion in the specific composition herein disclosed 
and particularly in combination with the water 
soluble acids containing a hydroxy aliphatic 
group of not more than six carbon atoms and 
their water-soluble salts, as hereinbefore defined. 
Reference is herewith made to such copending 
application of Spiegler and Pedersen for a more 
detailed description of the alkanols and oily ma 
terials and the various modifications and vari 
ations thereof and their advantageous character 
istics. . 

O 

The oily aliphatic hydrocarbons, Such as kero 
sene, may be replaced in whole or in part by mono 
cyclic or di-cyclic terpene hydrocarbons or mix 
tures thereof. Such terpene hydrocarbons are 
also aliphatic in nature but have the advantage 
over the other oily hydrocarbons of being sightly 
soluble in the aqueous alcohol Solutions and being 
removed therefrom with great difficulty so that 
they contaminate the alcohol and render more . 
difficult the recovery of potable alcohol. Ac 
COrdingly, We preferably employ such terpene 
hydrocarbons in addition to the higher alkanos 
and the other oily materials. Some of the ter 
pene hydrocarbons are limonenes, dipentene, 
terpinolenes, terpinenes, phellandrenes, Sylves 
trene, carvestrene, menthene, Sabinene, thujenes, 
pinenes, fenchene, camphene, bornylene and 
saintene. We preferably employ mixtures of such 
terpene hydrocarbons and particularly a mixture 
of alpha-pinene, camphene, dipentene, terpinene 
and terpinoline boiling between i54 C. and 
200° C. 

Accordingly, the preferred compositions of O 
invention consist of: 

Sodiur nitrite w- w w m -- a - 0.05 to 0.5% by weight 
Mercaptobenzothiazole.-- 0.005 to 0.1% by weight 
Sodium lactate--------- 0.05 to 1.0% by Weight 
Kerosene---------------- 0.1 to 5.0% by volume 
Terpene hydrocarbons 

(mixed) --------------- 0.1 to 5.0% by volume 
Terpene alcohols (mixed) - 0.1 to 5.0% by volume 
Ethyl alcohol (officially denatured CD-10) to 
nake i00% 

A specific composition which has proved to be 
particularly satisfactory was made up as follows: 
To commercial ethanol, denatured according to 

official formula CD-0, was added; 0.025% by 
Weight of a trade grade of mercapto benzothia 
zole known as “Captax', 0.27% by weight of com 
mercial Sodium lactate as a 54% aqueous solu 
tion, 0.25% by weight of commercial sodium 
nitrite, 0.003% by Weight of crude concentrated 
“du Pont Anthraquinone Rubine R', 2.7% by 
volume of long time burning oil with a boiling 
range of 190° C. to 280° C., 0.3% by volume of 
a mixture of terpene alcohols with a boiling 
range of 200° C. to 225 C. and 0.3% by volume 
of a mixture of terpene hydrocarbons having a 
boiling range of 180° C. to 200° C. 
The order and the method of adding the differ 

entingredients may be varied to suit the equip 
ment available for blending. It has been found 
convenient to order the additions as follows: 

1. Sodium nitrite, 
2. Mercaptobenzothiazole, 
3. Petroleum oil, terpene alcohols, and terpene 

hydrocarbons, previously mixed in the cor 
rect proportions, 

. Sodium lactate, and 

. Du Pont Anthraquinone Rubine R. 
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The resulting composition is then diluted with 

water to the desired strength, preferably to con 
tain 10 to 40% by volume of alcohol, whereupon 
the higher alcohols and hydrocarbons separate to 
form a continuous liquid layer floating on the 
upper surface of the aqueous alcohol solution. 

Finally, a proprietary product should be dis 
tinctive and attractive in appearance. These 
effects are obtained by dissolving in the anti 
freeze solution a colored compound soluble in 
alcohol and water, fast to heat and unaffected 
chemically by the other ingredients. The dye 
known to the trade as “Du Pont Anthraquinone 
Rubine R' meets all of these requirements and 
is particularly satisfactory for use in the com 
positions of the present invention. It must be 
noted however, that the dye is not an essential 
component of the antifreeze since its contribu 
tion to the combination is esthetic rather than 
utilitarian. Such dye should be added in an 
amount of 0.001 to about 0.01% by weight of 

... the solution. Larger amounts may be employed 
but are unnecessary. Any other dye, soluble in 
water and alcohol and stable in the presence of 

25 the other ingredients, may be employed. 
While we have disclosed the preferred embodi 

ments of our invention and the preferred modes 
of carrying the same into effect, it will be readily 
apparent to those skilled in the art that many 
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variations and modifications may be made therein 
without departing from the spirit of our inven 
tion. Accordingly, the scope of our invention is 
to be limited solely by the appended claims, con 
strued as broadly as is permissible in view of the 
prior art. 
We claim: 
1. A non-corrosive liquid suitable for use in 

heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorporated 
therein a corrosion inhibitor, about 0.05 to about 
1.0 percent of a member of the group consisting 
of water-soluble acids containing a hydroxy ali 
phatic group of not more than 6 carbon atoms in 
a straight chain and their water-soluble salts, 
and a small amount of an evaporation retarder 
which comprises at least one higher alkanol boil 
ing between about 150° C. and about 300° C. and 
having a specific gravity below 0.96, said evapora 
tion retarder being present in an amount sufi 
cient to form a continuous liquid layer upon the 
upper surface of an aqueous solution containing 
the same amount of the volatile alcohol in a 
concentration of less than 50% by volume and 
being substantially immiscible with such volatile 
alcohol when it is in such aqueous solution. 

2. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of a water-soluble salt of an 
aliphatic hydroxy-carboxylic acid containing not 
more than 6 carbon atoms in a straight chain, 
and a small amount of an evaporation retarder 
which comprises at east one higher alkanol boil 
ing between about 150° C. and about 300° C. and 
having a specific gravity below 0.96, said evapo 
ration retarder being present in an amount Suf 
ficient to form a continuous liquid layer upon the 
upper surface of an aqueous solution containing 
the same amount of the volatile alcohol in a con 
centration of less than 50% by volume and being 
substantially immiscible with such volatile alco 
hol when it is in such aqueous solution. 

2,087,108 
. 3. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
Wolatile water-soluble alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of a water-soluble salt of an 
aliphatic hydroxy-carboxylic acid containing not 
more than 6 carbon atoms in a straight chain, 
and a small amount of an evaporation retarder 
which comprises a mixture of alkanols, said mix 
ture boiling between about 150° C. and about 300 
C. and having a specific gravity below 0.96, said 
evaporation retarder being present in an amount 
sufficient to form a continuous liquid layer upon 
the upper surface of an aqueous solution contain 
ing the same amount of the volatile alcohol in a 
concentration of less than 50% by volume and 
being substantially immiscible with such volatile 
alcohol when it is in Such aqueous solution. 

4. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of a Water-soluble salt, of an 
aliphatic hydroxy-carboxylic acid containing not 
more than 6 carbon atoms in a straight chain, 
and a small amount of an evaporation retarder 
which comprises an oily material and for each 10 
parts of oily material at least one part of at least 
One higher alkanol, said alkanol and oily mar 
terial boiling between about 150° C. and about 
300 C. and having a specific gravity below 0.96, 
said evaporation retarder being present in an 
amount sufficient to form a continuous liquid lay 
er upon the upper surface of an aqueous Solution 
containing the same amount of the volatile alco 
hol in a concentration of less than 50% by volume 
and being substantially immiscible with Such vol 
atile alcohol when it is in Such aqueous Solution. 

5. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-Soluble alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of a water-soluble Salt of an 
aliphatic hydroxy-carboxylic acid containing not 
more than 6 carbon atoms in a straight chain, 
and a small amount of an evaporation retarder 
which comprises an oily material and for each 10 
parts of oily material at least one part of a mix 
ture of higher alkanols, said oily material and 
mixture of higher alkanols boiling between about 
150° C. and about 300° C. and having a specific 
gravity below 0.96, said evaporation retarder be 
ing present in an amount sufficient to form a con 
tinuous liquid layer upon the upper surface of an . 
aqueous solution containing the same amount of 
the volatile alcohol in a concentration of less than 
50% by volume and being substantially immis 
cible with such volatile alcohol when it is in such 
aqueous solution. 

6. A non-corrosive liquid Suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of a water-soluble salt of an 
aliphatic hydroxy-carboxylic acid containing not 
more than 6 carbon atoms in a straight chain, 
and a small amount of an evaporation retarder 
which comprises a mixture of alkanes and for 
each 10 parts of said alkanes at least one part of 
a mixture of higher alkanols, said mixtures of 
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C. and about 300° C. and having a specific grav 
ity below 0.96, said evaporation retarder being 
present in an amount sufficient to form a con 
tinuous liquid layer upon the upper surface of an 
aqueous solution containing the same amount of 
the volatile, alcohol in a concentration of less 
than 50% by volume and being substantially im 
miscible with such volatile alcohol when it is in 
Such aqueous Solution, 

7. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble, alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of a water-soluble salt of an 
aliphatic hydroxy-carboxylic acid containing not 
more than 6 carbon atoms in a straight chain, 
and a Small amount of an evaporation retarder 
which comprises a petroleum oil and for each 10 
parts of said oil at least one part of a mixture of 
higher alkanols, said oil and mixture of alkanols 
boiling between about 150° C. and about 300° C. 
and having, a specific gravity below 0.96, said 
evaporation retarder being present in an amount 
sufficient to formal continuous liquid layer; upon 
the upper surface of an aqueous solution contain 
ing the same amount of the volatile alcoholina. 
concentration of less than; 50% by Volume and 

alcohol when it is in such aqueous solution. . . . 
8. A non-corrosive liquid suitable for use in 

heat exchange devices and the like containing 
iron, and copper-containing metals comprising a 
volatiles. Water-soluble", alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
about 1:0, percent of a water-soluble salt of an 
aliphatic hydroxy-carboxylic acid containing not 
more than 63 carbon atoms in a straight chain, 
and a small amount of an evaporation retarder 
which comprises a. petroleum oil, a mixture of 
cycli: terpene. hydrocarbons. and for each 10 
parts of said oil and terpene hydrocarbons at 
least one part of a mixture of higher alkanols, 
said, oil, and mixtures of . terpene hydrocarbons 
and alkanols, boiling between about 150° C. and 
about 300° C. and having a specific gravity below 
0.96, said evaporation retarder being present in an 
amount sufficient to form a continuous liquid 
layer upon the upper surface of an aqueous solu 
tion containing the same amount of the volatile 
alcohol in a concentration of less than 50% by 
volume and being substantially immiscible with 
such volatile alcohol when it is in such aqueous 
Solution. . . . . . , , . . . . . . . . . . . . . . 

9. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
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about 1.0 percent of a water-soluble salt of an aliphatic hydroxy-carboxylic acid containing not 
more than 6 carbon atoms in a straight chain, 
and a small amount of an evaporation retarder 
which comprise etroleum oil and for each 10 
parts of said, least one part of a mixture of 
cyclic terpene alcohols, said oil and mixture of 
terpene alcohols, boiling between about 150° C. 
and about 300° C. and having. a specific gravity 
below 0.96, said evaporation retarder being pres 
ent in an amount sufficient to form a continuous 
liquid layer; upon the upper surface of an aque 
ous solution containing the same amount of the 
Wolatile alcohol in a concentration of less than 
50% by volume and being substantially immis 

iminiscible. With Such volatile. 

S 
cible with such volatile alcohol when it is in such aqueous solution. 

10. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorpo 
rated therein 0.05 to about 5.0% of a nitrite of a 
metal above aluminum in the electromotive se 
ries, about 0.005 to about 0.1% of a mercaptan, 
about 0.05 to about 1.0 percent of a water-sol 
uble salt of an aliphatic hydroxy-carboxylic acid 
containing not more than 6 carbon atoms in a 
straight chain, and a small amount of an evapo 
ration retarder which comprises at least one 
higher alkanol boiling between about 150° C. and 
about 300°.C. and having a specific gravity below 
0.96, said evaporation retarder being present in 
an amount sufficient to form a continuous liquid 
layer upon the upper surface of an aqueous solu 
tion containing the same amount of the volatile 
alcohol in a concentration of less than 50% by 
volume and being substantially immiscible with 

0 . 
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such volatile alcohol when it is in such aqueous 
solution. - 

11. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 

25 

-volatile water-soluble alcohol having incorpo- . 
rated therein 0.05 to about 5.0% of an alkali 
metal nitrite, about 0.005 to about 0.1% of a mer 
capto benzothiazole, about 0.05 to about 1.0 per 
cent of a water-soluble salt of an aliphatic hy 
droxy-carboxylic acid containing not more than . 
6 carbon atoms in a straight chain, and a small 
amount of an evaporation retarder which com 
prises at least one higher alkanol boiling between 
about 150° C. and about 300° C. and having a 
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specific gravity below 0.96, said evaporation re-... 
tarder being present in an amount sufficient to 
form a continuous liquid layer upon the upper 
surface of an aqueous solution containing the 
same amount of the volatile alcohol in a concen 

40 

tration of less than 50% by volume and being. 
substantially immiscible with such volatile alco 
hol when it is in such aqueous solution. . . . 

12. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorpo 
rated therein 0.05 to about 5.0% of an alkali 
metal nitrite, about 0.005 to about 0.1% of a 
mercapto benzothiazole, about 0.05 to about 1.0 
percent of a water-soluble salt of an aliphatic 
hydroxy-carboxylic acid containing not more 
than 6 carbon atoms in a straight chain, and a 
small amount of an evaportion retarder, which 
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comprises an oily material and for each 10 parts 
of oily material at least one part of at least one - 
higher alkanol, said oily material and alkanol 
boiling between about 150° C. and about 300° C. 
and having a specific gravity below 0.96, said 
evaporation retarder being present in an amount 

60 

sufficient to form a continuous liquid layer upon . 
the upper surface of an aqueous solution con 
taining the same amount of the volatile alcohol 
in a concentration of less than 50% by volume 
and being substantially immiscible with such vol 
atile alcohol when it is in such aqueous solution. 

13. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorpo 
rated therein 0.05 to about 5.0% of an alkali 
metal nitrite, about 0.005 to about 0.i% of a 
mercapto benzo thiazole, about 0.05 to about 1.0 

65 

70 

75 
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6 
percent of a water-soluble salt of an aliphatic 
hydroxy-carboxylic acid containing not more 
than 6 carbon atoms in a straight chain, and a 
Sna amount of an evaporation retarder which 
comprises a mixture of alkanes and for each 10 
parts of said mixture at least one part of a mix 
ture of higher alkanols, said mixtures of alkanes 
and alkanols boiling between about 50 C, and 
about 300° C. and having a specific gravity below 
0.96, said evaporation retarder being present in an 
amont Sufficient to form a continuous liquid 
layer upon the upper surface of an aqueous solu 
tion containing the same afnount of the volatile 
alcohol in a concentration of less than 50% by 
Woline and being Stabstantially inniscible with 
Such volatile alcohol when it is in such aqueous 
Solution. 

14. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile water-soluble alcohol having incorpo 
rated therein 0.05 to about 5.0% of an alkali metal 
nitrite, about 0.005 to about 0.1% of a mercapto 
benzothiazole, about 0.05 to about 1.0 percent of 
a Water-soluble salt of an aliphatic hyrdoxy 
carboxylic acid containing not more than 6 car 
bon atoms in a straight chain, and a small 
amount of an evaporation retarder which com 
prises a petroleum oil and for each 10 parts of 
Said oil at least one part of a mixture of higher 
alkanols, said oil and mixture of alkanols boil 
ing between about 150° C. and about 300° C. and 
having a specific gravity below 0.96, said evapo 
ration retarder being present in an amount sufi 
cient to form a continuous liquid layer upon the 
upper surface of an aqueous solution containing 
the same amount of the volatile alcohol in a con 
Centration of less than 50% by volume and being 
substantially immiscible with such volatile alco 
hol when it is in such aqueous solution. 

15. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising 
a Wolatile Water-soluble alcohol having incor 
porated therein 0.05 to about 5.0% of an alkali 
metal nitrite, about 0.005 to about 0.1% of a mer 
capto benzothiazole, about 0.05 to about 1.0 per 
cent of a Water-soluble salt of an aliphatic hy 
droxy-carboxylic acid containing not more than 
6 carbon atoms in a straight chain, and a small 
amount of an evaporation retarder which com 
prises a petroleum oil, a mixture of cyclic ter 
pene hydrocarbons and for each 10 parts of said 
oil and terpene hydrocarbons at least one part 
of a mixture of cyclic terpene alcohols, said oil 
and mixtures of hydrocarbons and alcohols boil 
ing between about 150° C. and about 300° C. and 
having a specific gravity below 0.96, said evapo 
ration retarder being present in an amount sufi 
cient to form a continuous liquid layer upon the 
upper surface of an aqueous solution containing 
the same amount of the volatile alcohol in a con 
centration of less than 50% by volume and being 
Substantially imniscible with such volatile alco 
hol when it is in such aqueous solution. 

16. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising 
ethyl alcohol having incorporated therein 0.05 
to about 0.5% by weight of sodium nitrite, 0.005 to 
about 0.1% by weight of mercaptobenzothiazole, 
0.05 to about 1.0% by weight of sodium lactate, 
0.1 to about 5.0% by volume of kerosene, 0.1 to 
about 5.0% by volume of a mixture of alcohols 
comprising about 70 to about 75% of alpha, and 

2,087,103 
beta terpineols and about 20 to about 25% of 
borneol and isoborneol, said mixture of alcohols 
boiling between about 204 and about 230 C, and 
0.1 to about 5% by volume of a mixture of alpha 
pinene, Camphene, dipentene, terpinene and ter 
pinoline boiling between 154° and 180° C. 

17. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile Water-soluble alcohol having incorporat 
ed therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of an alkali metal salt of an 
aliphatic hydroxy-carboxylic acid containing not 
more than 6 carbon atoms in a straight chain, 
and a small amount of an evaporation retarder 
which comprises at least one higher alkano boil 
ing between about 150° C. and about 300° C. and 
having a specific gravity below 0.96, said evapo 
ration retarder being present in an amount sufi 
cient, to form a continuous liquid layer upon the 
upper Surface of an aqeous Solution containing 
the same amount of the Volatile alcohol in a Con 
centration of less than 50% by volume and being 
substantially immiscible with such volatile alcos 
hol when it is in such aqueous solution. 

18. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising 
a volatile water-soluble alcohol having incorpo 
rated therein a corrosion inhibitor, about 0.05 to 
about 1.0 percent of an alkali metal salt of lactic 
acid, and a small amount of an evaporation re 
tarder which comprises at least one higher al 
konal boiling between about 150° C. and about 
300° C. and having a specific gravity below 0.96, 
Said evaporation retarder being present in an 
amount sufficient to form a continuous liquid 
layer upon the upper surface of an aqueous solu 
tion containing the same amount of the volatile 
alcohol in a concentration of less than 50% by 
volume and being substantially immiscible with 
such volatile alcohol when it is in such aqueous 
Solution. 

19. A non-corrosive liquid Suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising 
a volatile water-soluble alcohol having incorpo 
rated therein 0.05 to about 5.0% of an alkali 
metal nitrite, about 0.005 to about 0.1% of a mer 
capto benzothiazole, about 0.05 to about 1.0 per 
cent of an alkali metal salt of an aliphatic hy 
droxy-carboxylic acid containing not more than 
6 carbon atoms in a straight chain, and a small 
amount of an evaporation retarder which com 
prises a petroleum oil and for each 10 parts of 
said oil at least one part of a mixture of higher 
alkanols, said oil and mixture of alkanols boiling 
between about 150° C. and about 300° C. and hav 
ing a specific gravity below 0.96, said evaporation 
retarder being present in an amount sufficient to 
form a continuous liquid layer upon the upper 
surface of an aqueous solution containing the 
same amount of the volatile alcohol in a concen 
tration of less than 50% by Volume and being 
Substantially immiscible. With such Wolatile alco 
hol when it is in such aqueous solution. 

20. A non-corrosive liquid suitable for use in 
heat exchange devices and the like containing 
iron and copper-containing metals comprising a 
volatile Water-soluble alcohol having incorporat 
ed therein 0.05 to about 5.0% of an alkali neta 
nitrite, about 0.005 to about 0.1% of a mercapto 
berzothiazoie, about 0.05 to about 1.0 percent of 
an alkali metal salt of lactic acid, and a small 
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amount of an evaporation retarder which com- 75 
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prises a petroleum oil and for each 0 parts of . 
Said oil at least one part of a mixture of higher 
alkanols, said oil and mixture of alkanos boil 
ing between about 150° C. and about 360° C. and 
having a specific gravity below 3.96, said evapo 
ration retarder being present in an annot at suff 
cient to form a continuousiquid layer spon the 

upper surface of an aqueous solution containing 
the same anourt of the volatile alcohol in a Con 
centration of less than 50% by volume and being 
sistantially illniscible with such volatile alco 
hol when it is in such aqueous solution. 

SEREOERICK. B. DOWNNG, . 
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