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This invention relates to detergent or cleaning 
compositions, and more particularly to such com 
pounds as are suitable for removing oily or greasy 
deposits of dirt or rust from metallic Surfaces 

5 such as, for example, the radiators of automobiles. 

tion Serial No. 401,971, filed October 23, 1929. 
The prior art describes commercial cleaning 

compounds which may be roughly divided into 
. . . 10 two separate classes, acids, usually with an addi 

tional substance present to prevent the excessive 
Corrosion of the acid upon metal; and alkaline 
detergents, such as Sodium silicate, sodium car 
bonate, either with Or without the addition of 

6 rosin or similar substances. The cleaning of sheet 
metal surfaces or simple metal shapes or con 
tainers presents no great problems. The clean 
ing of automobile radiators, however, because 
of the function of the radiator and its proximity 

20 to the engine is an operation which does not lend 
itself readily to the employment of acid cleaning 
solutions because of potential danger to the ra 
diator and delicate parts of the engine. When 
alkaline cleaners are resorted to by garage at 

25 tendants or mechanics, commercial cleaning 
- preparations or Washing Soda, borax or lye are 

... more frequently used. Mechanical methods, such 

E. 

. 

) . 

, , , air and water, are frequently employed, probably 
30 more so than the alkaline cleaning compounds, 

- which at best are none too effective. . . 
- Our invention has for an object the provision 

which may be used in an aqueous solution and 
85 readily removes dirt and rust deposits on metal 

the dirt and corrosion products are gummed to 
gether with oil and grease. v 

s: - A further object is the creation of a compound 
40 which is capable of, and a process of, removing 
- dirt, rust and grease from the cooling systems of 

appear as this description proceeds. . . . . . 
We accomplish these objects of our invention ly the use of a composition of matter, which in 

tion of a wetting-out agent to a detergent, with 
so which is immiscible with water. 

within the contemplation of our invention, we 
have evolved the following method of testing: 

55 we simulated the conditions which exist in a 

This case is a division of applicants' prior applica 

as blowing out the tubes or water passages with 

: of a cleaning compound or detergent compound 

surfaces even where, as in automobile radiators, 

internal combustion engines. Further objects will 

one of its broad aspects comprehends the addi 
or without the addition of an organic solvent . . . . . . . . . . . . .e. 

. . . . . be defined as the sulphonic acid derivative of 
In order to establish comparative results for alkylated aromatic hydrocarbons, and specifically - the various compositions of matter which fall. 

(C. 87-5) 

fouled automobile radiator by coating small metal 
Strips with equal areas, and to uniform depths, 
of a paste consisting of iron oxide (Fe2O3) and 
lubricating grease. The weight of the deposits 
was determined by weighing each metal strip be- 60 
fore and after coating with the paste. The strips 
were then suspended in the cleaning fluids, which 
were to be tested, and the solutions were boiled 
for ten minutes. At the end of this time the 
Strips were removed, rinsed and air-dried. The 85 
loss, in weight of the deposits was obtained by 
again weighing the strips. A measure of the 
cleaning power of the liquid, determined as the 
percentage loss in weight of the deposit, was thus 
obtained for comparison with the cleaning power 70 
of other compositions. According to our method 
of testing, the loss with water alone, with water 
plus a detergent, such as Sodium carbonate or 
with various prior art commercial cleaners, varies 
from 4 to 20%, with the latter percentage the 75 
maximum loss obtained by any prior art compo 
sition. The addition to the detergent solution of 
even small amounts of a wetting-out agent great 
ly increased the removal of the paste, as is shown 
in the following table: . . . . . . . . . 80. 

. . . . . . . . . . Table 1. . . - - - - 

Salt wetting agent i. 

4.0% NaCO-------- None..................... 
D0-------------- 0.4%l-isopropyl-naphthalene-2-son 

dium sulfonate------------------ 
D0-------------- 0.4% l-isobutyl-naphthalene-2-so 

dium Sulfonate------------------ 
Do.--...-------0.4% 4-propyl diphenyl-4'-Sodium 

Sulfonate------------------------ 
None.--------------- 0.4% l-isopropyl-naphthalene-2- 

Sodium sulfonate---------------- 

The experiment E in Table 1, above, illustrates . 
the fact that the wetting-out agent by itself pos- 95 
sesses no unusual properties in removing the paste 
from a metallic surface. It is evident that the 
greatly increased removal of the paste is due to 
the combined presence of the detergent and wet 
ting-out agent. : ... . . . . . . . ... :- 2. --- . 
We have found that not only the wetting-out 

agents appearing in Table 1 but all compounds 
belonging to a class of compounds which may 

00 

105 

such hydrocarbons which contain at least two 
benzene nuclei, are effective wetting-out agents. 
Our invention contemplates any member of the 
class falling within the definition given just lo 

-- : --s 
w 

  

  

  

  



2 
above, and embraces other compounds which we 
have tested and found to be effective, such as: 

1-Iso propyl naphthalene-2:4-disodium 
s disulfonate 

1-4-Di-isopropyl naphthalene-2-sodium 
Sulfonate 

1-Iso-butyl naphthalene-2:4 - disodium 
disulfonate . 

O 1:4-Di-isobutyl naphthalene-2 - Sodium 
Sulfonate 

4-Propyl diphenyl-2:4'-disodium disul 
fonate 

4:4'-dipropyl diphenyl - 2 - Sodium sul 
5 fonate 

We have also found that the cleansing action 
of a detergent and a wetting-out agent is en 
hanced by the addition to the cleansing solution 
of an organic solvent which is immiscible with 
Water. Any Organic solvent, which is immiscible 
with water falls within the contemplation of our 
invention. Examples of the increased cleansing 
action obtained by the use of Such organic Sol 
vents appear in the following Table 2. 

(It may be stated that the results given in 
Table 2 are not exactly comparable with the re 
sults shown in Table 1 because a heavier coat 
ing of paste was employed in all of the work 
which was tabulated outside of Table 1.) 

20 

8O able II 

detergent Wetting agent Solvent Loss 

S5 Percent 
4.0% Napo-...- 0.4% l-isopropyl- None.----------- 49.0 naphthalene 

2-sodium sul 
fonate. 

DO-----------------do---------- 1.0% kerosene.----- 87.6 
Do---------------- do---------- 1.0% dichlorben- 75, 

e8. 
40 D0-----------------do---------- 1.0% amyl alcohol- 99. A 

To-----------------do---------- 1.0% cyclohexanol- 95.8 

The action of the wetting-out agent and the 
imniscible organic solvent is not specific to so 

combined with all classes of salts and alkalis hav 
ing detergent properties, serves to produce com 
positions of matter having remarkable cleaning 

O powers. Examples of such compositions of mat 
s ter appear in the following Table 3: 

able III 

Wetting agent 
55. 

0.4%. 1-isopropyl 
naphthalene 
2-sodiurn sul 

It will be understood that the inorganic Salts 
and alkalis listed above have been used for the 
purpose of illustration only, and that other al 
kalis and salts having detergent properties fall 
within the contemplation of our invention. 
We have found that the addition of the wet 

ting-out agent in any concentration is beneficial 
to the cleansing compound or cleansing solution. 
We prefer, however, to employ not more than 
7.5% of wetting-out agent, the percentage be 
ing based upon the weight of the mixture of de 

70 

-2. i. ss. y : 
i 

• . . . . . . 

dium carbonate and trisodium phosphate, but, 

1967,394 
tergent wetting-out agent and organic solvent 
when Solvent was used. Greater amounts than 
7.5% wetting-out agents may be employed, but 
little additional advantage is obtained by in 
creasing the percentage beyond that amount. 
The presence of any amount of solvent beyond 
that amount necessary to saturate the water to 
which it is added has no ill effect, and in fact 
produces good results, but no better results are 
produced than those obtained by increasing the 
percentage of organic solvent beyond 20% of the 
mixture. No particular order need be followed 
in mixing the materials since the same ultimate 
mixture will result from any Order of mixing. 
We have found that generally, however, a some 
what more homogeneous mass will result if the 
organic Solvent is added last. 
We have found that mixtures of salts. With One 

or more wetting-Out agents and One or more Sol 
vents in any proportions may be used. Some 
mixtures which we have found to be exceptionally 
efficient appear in the following Table 4: 

Table IV 
100 

Wetting agent Solvent 

i 75% NaPO-...-7.5% .1-isopropyl 17.5% Dichlorbena 
naphthalene 2-so- tee. 
dium sulfonate. 

thalene 2-sodium 
sulfonate. 1-isopropylnaph 

105 

37.5 Na,CO. 
37.5 Na PO---- thalene 2-sodium $1.75dichlorbenzene, 

sulfonate. {: any alcohol. 
12.0 kerosene. { cyclohexanol. 
14.0 erosene. 

O 
575 Nasp04-----------do--------------- 

It will be understood that the mixtures listed 
in Table 4 have been used for the purpose of 
illustration only, and that other combinations 
fall within the contemplation of our invention. 
The composition of matter which we have in 

vented may be used to remove any deposits of 
dust, dirt or rust which adhere to metallic sur 

15 

120 
faces. The compounds are unusually effective 
where the dirt or corrosion products are mixed 
with oil or grease to form pastes or guns which 
prior art detergent solutions heretofore removed 
with great difficulty, if at all. Thus, sodium sili 
cate Or Carbonate solutions of standard concen 
trations for detergent purposes removed between , . 
5 and 20% and never more than 20% of greasy 
paste from metallic surfaces, whereas solutions 
formed from the compositions of matter which 
we have invented removed from 80 to 95% of the 
greasy paste under identical conditions. Auto 
mobiles which have been treated by commercial 
cleaners without effect have been put into good 
running order by the use of our compositions of 
matter. For example, a car of well-known make 
which was overheating badly was treated with a 
5% solution of mixture , Table 4, at a temper 
ature approximating the boiling point of the 
Solution. Before treatment the drain water from 
the radiator of the car analyzed 0.048%. Fe as 
Fe2O3, while after treatment with the above men 
tioned mixture the drain water analyzed 0.24% 
Fe as Fe2O3. After washing out the cleaning 
solution and filling the radiator with freshwater, 
a road test at 45 to 50 miles an hour failed to 
show any recurrence of the previous heating. 
Although we have shown in this last example 

the use of a 5% solution of the compositions of 
matter which we have invented, any concentra- 150 
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tion of solution may be employed, depending upon 
the amount of corrosion products and grease 
present on the metallic surface and the persist 
ence with which the corrosion products and 
grease adhere to the surface. We have illustrated 
the use of a 5% solution to show that Solutions 
Of concentration as low as that figure and even 
lower effectively renove the undesirable deposits. 
As many apparently widely different embodi 

ments of this invention may be made without de 
parting from the spirit thereof, it is to be under 
stood that we do not limit ourselves to the fore 
going examples or descriptions except as indi 
cated in the following patent claims: 
We claim: 
1. A composition of matter, useful in cleaning 

metallic surfaces, containing about 4 parts of tri 
Sodium phosphate, about 0.4 parts of a Sulphonic 
acid derivative of an alkylated aromatic hydro 
carbon containing at least two benzene nuclei, 
and about 1 part of an organic solvent immiscible 
With Water. 

2. A composition of matter, useful in cleaning 
metallic surfaces, containing about 4 parts of a 
tri-alkali metal phosphate detergent, about 0.4 
parts of a sulphonic acid derivative of an alkyl 
ated aromatic hydrocarbon containing two ben 
zene nuclei, and about 1 part of an organic solv 
ent of the group consisting of amyl alcohol and 
cyclohexanol. 

3. A composition of matter, useful in... cleaning 
metallic surfaces, containing about 4 parts of tri 
sodium phosphate, about 0.4 parts of a sulphonic 
acid derivative of an alkylated aromatic hydro 
carbon containing two benzene nuclei, and about 
1 part of an organic solvent of the group consist 
ing of amyl alcohol and cyclohexanol. 

4. A composition of matter, useful in cleaning 

65 

70 

metallic surfaces, containing about 4 parts of a 
tri-alkali metal phosphate detergent, about 0.4 
parts of a Sulphonic acid derivative of an alkyl 
ated naphthalene, and about 1 part of amyl al 
Cohol. 

5. A composition of matter, useful in cleaning 
metallic Surfaces, containing about 4 parts of tri 
SOdium phosphate, about 0.4 parts of a Sulphonic 
acid derivative of an alkylated naphthalene, and 
-about 1 part of amyl alcohol. 

6. A composition of matter, useful in cleaning 
metallic surfaces, containing, about 4 parts of a 
tri-alkali metal phosphate detergent, about 0.4 
parts of Sulphonic acid derivative of an alkylated 
aromatic hydrocarbon containing two benzene 
nuclei, and about 1 part of an organic Solvent 
immiscible with water. 

7. A composition of matter, useful in cleaning 
metallic surfaces, containing about 4 parts of tri 
sodium phosphate, about 0.4 parts of isopropyl 
naphthalene-sodium sulphonate, and about part 
of an organic solvent immiscible with Water. 

8. A composition of matter, useful in cleaning 
metallic Surfaces, containing about 4 parts of a 
tri-alkali metal phosphate detergent, about 0.4 
parts of isopropylnaphthalene-sodium sulphon 
ate and about 1 part of an organic solvent of 
the group consisting of amyl alcohol and cyclo 
hexanol. . 

9. A composition of matter, useful in cleaning 
metallic Surfaces, containing about 4 parts of tri 
Sodiu phosphate about 0.4 parts of isopropyl 
naphthalene-Sodium Sulphonate, and about 1 part 
of an organic solvent of the group consisting of 
amyl alcohol and cyclohexanol. 

WILLIAM. S. CALCOT. 
. GEORGE H. CHENEY. 

ir a . 

95 

100 

105 

110 

115 

120 

125 

80 

3. 

40 

4. 


