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This invention relates to detergents, and more 
particularly to detergent compositions for use in 
mechanical washing operations and the like. 
Recent developments have resulted in improved 

synthetic detergents for use in novel types of 
washing machines, for dishwashing or launder 
ing purposes, for example. While advances in 
both fields have been marked, chemical investi 
gations and mechanical design have frequently 
progressed along Separate lines so that the ulti 
mate results failed to combine the best features 
of the chemical and mechanical developments. 
Thus detergents were developed which were Sull 
perior to others in manual operation yet could 
not be used in washing machines because of 
mechanical problems. Conversely, improved ma 
chines had to be operated with detergents which, 
though low in detergent properties, were satis 
factory from a mechanical standpoint. 

It is an object of the present invention to elim 
inate this drawback and to provide detergent 
compositions combining latest chemical advances 
with performance characteristics which render 
them available for use in the most modern types 
of Washing machines. 

Research involving a large number of the new 
synthetic detergents, and a great variety of dish 
Washing and laundering machines, show that the 
property of the detergents mainly responsible 
for impeding the performance of the machines, 
frequently to the point of complete mechanical 
breakdown, is the excessive foaming of the syn 
thetic detergents. 

Accordingly, a specific objective of the present 
invention is to provide detergent compositions 
which have a materially reduced foaming capac 
ity without any sacrifice of their overall deter 
gent characteristics. 
A large number of agents which we tried for 

the purpose of eliminating excessive foaming of 
the detergents were incompatible with the deter 
gents employed. Some agents proved effective 
in cutting down the foaming but affected other 
properties of the detergents, for example, their 
Solubility, so that the ultimate utility of the com 
positions was nil. Still other agents showed 
promise because of their compatibility with the 
detergents, yet failed to reduce the foaming Suf 
ficiently. , 
Another object of this invention, therefore, is 

to provide detergent compositions wherein deter 
gents are combined with foam reducing agents 
compatible with the detergent components. 

Detergent compositions for use in mechanical 
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in non-liquid and generally in powder form. 
However, there is a widespread demand for de 
tergent compositions for use in Washing machines 
which can be marketed in liquid form. One of 
the principal reasons for this demand is that a 
Washing machine handles a liquid composition 
with much greater ease than a dry material 
where the necessary dissolving action creates 
problems of time loss and non-uniformity of dis 
solution. Liquid compositions involve further 
advantages of manufacture, storage, transporta 
tion, and sales appeal, provided the liquid com 
positions are stable, homogenous and present an 
unclouded appearance. 

Accordingly, a primary objective of this inven 
tion is to provide detergent compositions for use 
in Washing machines which can be marketed 
in liquid form. 

Detergent compositions intended for use in 
Washing machines should contain corrosion in 
hibiting agentS. Which prevent the detergent in 
gredients of the compositions from attacking the 
metal parts of the machines with which they 

Specific ingredients call for 
different types of corrosion inhibiting agents. 
Different metals also require different corrosion 
inhibitors. 
A further object of the invention, therefore, is 

to provide suitable corrosion inhibiting agents 
for use in our detergent compositions and par 
ticularly an agent which prevents aluminum from 
being tarnished. w 

Detergent compositions, in order to be effective 
in removing different kinds of soils, must contain 
Several detergent components, each designed for 
a specific purpose within the composition. Thus, 
detergent compositions for use in dishwashing 
machines, for example, should contain detergent 
Components which act specifically on proteins, 
for example, or lipstick, to give another exam 
ple. A further ingredient of a detergent compo 
sition designed for all-around efficiency is an ion 
Sequestering agent which, by softening any hard 
Water used in the Washing operation, prevents the 
precipitation of in Soluble calcium salts which 
would interfere with the washing operation. 

Consequently, still another object of the inven 
tion is to provide detergent compositions for use 
in mechanical washing operations which contain 
several detergent ingredients with different spe 
cific functions within the compositions, as well 
as sequestering agents, these ingredients and 
agents to be so selected as to be compatible with 
the primary detergent, foam reducing and cor 

washing operations usually have been marketed 55 rosion inhibiting components of the compositions. 
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Other objects and the manner in which the 
same are attained, will be apparent as the Speci 
fication proceeds. 
One of the basic components of the detergent 

compositions according to the invention is a 
hydroxy polyalkyleneoxy ether, or a polyalkyl 
eneoxythio-ether, of an alcohol or a phenol, said 
alcohol or phenol having at least one hydro 
carbon radical, the hydrocarbon chain of which 
contains at least 4 carbon atoms and the poly 
alkyleneoxy ether radical containing at least 6 
alkyleneoxy groups. Compounds of this class 
lication are depicted by the following formula: 

wherein R, means at least one aliphatic hydro 
carbon radical with at least 4 carbon atoms, such 
as lauryl, myristyl, oleyl, stearyl or abietyl, etc., 
radicals, or an aromatic ring System which is 
substituted by at least one hydrocarbon radical 
with at least 4 carbon atoms, i. e., butyl, iso 
butyl, amyl, hexyl, heptyl, octyl, isooctyl, decyl, 
dodecyl, benzyl or phenyl, etc., radicals, Z stands 
for O or S, ac stands for a number varying from 
6 to 100, the number ac increasing with the num 
ber of carbon atoms in R, the number in any 
event being sufficiently great to render the prod 
ucts soluble in Water. 
Compounds of this type and suitable for our 

purpose are disclosed in U. S. Patents 1,970,578, 
2,213,477 and 2,205,021. These compounds may 
be obtained by introducing alkylene oxides such 
as ethylene oxide, propylene oxide, butylene 
oxide, etc., into organic compounds containing 
at least one hydroxyl or SH- group. Com 
pounds corresponding to the above formula in 
clude, for example, lauryl alcohol polyglycol 
ether (containing 15 mols of ethylene oxide), 
myristyl alcohol polyglycol ether (containing 25 
mols of propylene oxide), oleyl alcohol polyglycol 
ether (containing 40 mols of ethylene oxide), 
stearyl alcohol polyglycol ether. (containing 60 
mols of propylene oxide), abietyl alcohol poly 
glycol ether (containing 80 mols of ethylene 
oxide), tri-isobutyl phenyl polyglycol ether 
(containing 6 mols of ethylene oxide), isooctyl 
phenyl polyglycol ether (containing 10 mols of 
propylene oxide), isooctyl Orthocresyl polyglycol 
ether (containing 10 mols of of butylene oxide), 
isododecyl phenyl polyglycol ether (containing 
14 mols of propylene oxide), isododecyl cyclo 
hexyl polyglycol ether (containing 15 mols of 
ethylene oxide), decyl polyglycol thio-ether 
(prepared according to Example 4 of U. S. P. 
2,205,021 and containing 6 mols of ethylene 
oxide), dodecyl polyglycol thio-ether (prepared 
according to Example 1 of U. S. P. 2,205,021 and 
containing about 6 mols of ethylene oxide), and 
the like. 
The above mentioned ingredient has as its 

principal function the dispersion and emulsifi 
cation of the soil, for example, the soil on dishes 
to be cleaned in a mechanical dish-washing op 
eration. Apart from excellent emulsifying and 
dispersing characteristics, these compounds have 
surface active and wetting properties which en 
hance their utility in washing methods. 
Said compounds, however, when used per se, 

have the one drawback that they foam far too 
much in mechanical washing operations. Their 
foaming capacity under mechanical agitation is 
such that the flow of water in the machines 
is impeded to the point Of Complete breakdown. 
The foaming power of such compounds, how 
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4. 
ever, is materially reduced by the addition of a 
small amount of a soap. Any soap is suitable 
for Our purposes but best results ensue when en 
ploying water Soluble metal Soaps, and particul 
larly water Soluble soaps of the alkali metals. 
Potassium cocate has been found particularly 
effective as the foam reducing agent of our com 
positions, but potassium, Sodium and other water 
Soluble SoapS obtained from palm oil, cotton 
Seed oil, etc., or organic base soaps such as 
ethanolamine oleate, are also highly efficient. 
The amount of Soap present in Our composi 

tions is far too small to add to the detergent 
properties thereof and is employed solely for the 
purpose of reducing the foaming of the above 
detergent component to the point where the 
flow of Water is no longer impeded. 
An important ingredient for employment with 

the above components of Our detergent composi 
tion is an alkali pyrophosphate. This component 
has a number of functions within the composi 
tion. First, it has a specific detergent effect on 
proteins, an essential property, particularly when 
utilized in dishwashing operations. Second, it 
is a good Sequestering agent and, therefore, Sup 
plies water softening characteristics to our con 
positions. Third, we have found that compared 
with other alkaline ingredients of detergent 
compositions, alkali pyrophosphates assist more 
effectively in removing lipstick, which is an im 
portant propertly in dishwashing operations, for 
example. 

Tetrapotassium pyrophosphate has been found 
particularly effective but other pyrophosphates 
Such as tetrasodium pyrophosphate may also be 
employed. We have found that advantages of 
Compatibility and homogenuity result if the 
alkali components of the soap and sequestering 
agent correspond. Accordingly, if a potassium 
Soap is used, tetrapotassium pyrophosphate is 
preferred for use as the sequestering agent in 
the composition. 
Another important component of our composi 

tions, is a corrosion and stain inhibiting agent 
for preventing the compositions from attack 
ing and tarnishing the metal parts of any wash 
ing machine in which they are employed. Sili 
cates, and particularly metasilicates, have been 
found useful for this purpose. Alkali metasilicates 
Such as the Sodium and potassium compounds, 
and ammonium compounds display detergent 
properties in addition to their corrosion and stain 
inhibiting characteristics. Sodium metasilicate 
is a particularly effective agent. 
Another outstanding stain and corrosion in 

hibiting agent which, when incorporated into our 
detergent compositions, prevents the same from 
tarnishing aluminum even to the slightest extent, 
is N,N'-tetracarboxymethyl-ethylene diamine, 
described in U. S. P. 2,130,505. 

In addition to the important ingredients de 
Scribed above, the compositions of the invention 
may contain very Small additions of alkali metal 
hydroxides and/or carbonates, which serve the 
purpose of clarifying the solutions. In the paste 
or cream-like compositions, a small amount of 
carboxymethyl cellulose may be added, if desired, 
as a stabilizer. The balance of the compositions 
is water. 
As previously stated, the present compositions 

are preferably compounded and sold in the form 
of liquids, but they may also be marketed in the 
form of pastes or creams. 
The relative proportions in which the several 

ingredients may be present in our compositions, 
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vary within fairly wide limits, depending upon 
the form in which the products are to be sold. 

In the preferred case of the liquid-compositions, 
the main detergent ingredient, i. e., the hydroxy 
polyalkyleneoxy ether, or polyalkyleneoxy thio 
ether, may be present in amounts varying from 
about 3 to about 12% by weight of the com 
position; the Soap or foam reducing component 
may be used in amounts from about 2 to about 
5% by weight of the composition; the amount of 
the pyrophosphate or sequestering agent varies 
between about 3 and 8% by weight of the com 
position, and the corrosion or stain inhibiting 
agent is present in amounts varying from about 1. 
to about 5% by weight of the composition. Alkali 
metal hydroxides and/or carbonates, if added at 
all, total at most about .4%. This leaves a bal 
ance of water from about 69.6 to about 91% by 
Weight for the liquid compositions. 
When the compositions are prepared in paste 

Or cream-like form, the amount of the main de 
tergent ingredient may vary from about 10 to 
about 30% by weight of the paste or cream; the 
Soap or foam reducing component may be used 
in amounts from about 3.3 to about 10% by 
weight of the product; the amount of pyrophos 
phate or sequestering agent varies between about 
10 and about 30% by weight of the cream, and 
the corrosion or stain inhibiting agent is present 
in amounts varying from about 3.3 to about 10% 
by weight of the composition. Carboxy methy) 
cellulose, if added at all, does not exceed about 1% 
by weight, and alkali metal hydroxides and/or 
carbonates, if added at all, total at most about 
.4% by weight, leaving a balance of water from 
about 18.6 to about 73.4% of the paste or cream 
like products. 
The compositions according to the prersent in 

vention are prepared by mixing the ingredients 
in the desired proportions. While it is preferred 
to start with the bulk of the water to be in 
corporated into the composition, and while stir 
ring to add thereto the other ingredients, the 
sequence of mixing operations is not a material 
factor in the manufacture of these compositions. 
The entire mixing operation takes place at nor 
mal temperature and is continued until a uniform, 
homogenous product, either liquid or creamy, is 
obtained. Mechanical agitation for homogeniz 
ing purposes is particularly important for the 
paste or cream-like product. 
The following examples illustrate a number of 

detergent compositions according to the inven 
tion, all parts being by weight of the composition, 
and the highly foaming hydroxy polyalkyleneoxy 
ether, or polyalkyleneoxy thio-ether, of the de 
finition and formula stated above being referred 
to in the examples for the sake of convenience, as 
the "Primary detergent component.' 

Eacample 1 
Percent 

Primary detergent component------------- 10.0 
Potassium "Cocate' (coconut oil fatty acid 
Soap --------------------------------- 3.3 

Tetrapotassium pyrophosphate------------ 5.5 
Sodium metasilicate---------------------- 2.O 
Water ---------------------------------- 79.2 

Eacample 2 Per cent, 
Primary detergent component ----------- 4.5 
Potassium soap from palm kernel oil ----- 2.0 
Tetrapotassium pyrophosphate ----------- 3.O 
N, N'-tetracarboxymethyl-ethylene diamine 1.2 . 
Potassium hydroxide ------...------------- .1 
Water ---------------------------------- 89.2 

O 
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ECampe 3 

Per cent 
Primary detergent component --------- 115 
Sodium Soap from castor oil ------------- 4.0 
Tetrapotassium pyrophosphate ----------- 6.0 
Sodium metasilicate --------------------- 2.5 
Potassium hydroxide -------- ------------ .1 
Potassium carbonate -------------------- .1 
Water ---------------------------------- 75.8 

ECample 4 
Per cent 

Primary detergent component ------------ 17.8 
Potassium "Cocate' (coconut oil fatty acid 
soap -------------------------------- 6.3 

Tetrapotassium pyrophosphate ----------- 17.8 
Sodium metasilicate --------------------- 4.3 
Water ---------------------------------- 53.8 

Eacample 5 
Per cert, 

Primary detergent component ------------ 16.1 
Potassium Soap from olive oil ----------- 5.6 
Tetrapotassium pyrophosphate ---------- 16. 
Sodium metasilicate --------------------- 4.0 
Carboxy methyl cellulose ---------------- - 5 
Water ---------------------------------- 57.7 

Eacample 6 
Per Cent 

Primary detergent component ------------ 27.5 
Sodium Soap from olive oil --------------- 8.5 
Tetrasodium pyrophosphate ------------- 25.0 
N,N'-tetracarboxymethyl-ethylene diamine 6.5 
Sodium hydroxide ----------------------- .1 
Sodium carbonate --------4------------- . 
"ater ---------------------------------- 32.3 

We wish it to be understood that we do not de 
sire to be limited to the exact details of the in 
Vention as described for purposes of illustration 
aS various modifications within the scope of the 
claims may be made without departure from the 
invention or sacrifice of any of the advantages 
thereof. 
We claim: 
1. A detergent composition particularly adapt 

ed for use in mechanical Washing operations, 
comprising from about 3 to about 30% by Weight 
of a highly foaming compound Selected from the 
class consisting of hydroxy polyakyleneoxy 
ethers and polyalkyleneoxythio-ethers of a com 
pound selected from the class consisting of ali 
phatic alcohols and phenols, said alcohols and 
phenols having at least one hydrocarbon radical 
containing at least 4 carbon atoms, and the 
alkyleneoxy groups in said hydroxy polyalkyl 
eneoxy ether and polyalkyleneoxy thio-ether 
radical numbering at least 6, from about 2 to 
about 10% by weight of a water-soluble alkali 
metal soap, from about 3 to about 30% by Weight 
of an alkali metal pyrophosphate, with Water 
being substantially the balance. 

2. A detergent composition according to claim 
1, in liquid form, which comprises from about 3 
to about 12% by weight of the said highly foam 
ing compound, from about 2 to about 5% by 
Weight of the water-soluble alkali metal Soap, 
from about 3 to about 8% by Weight of the alkali 
metal pyrophosphate, from about 1 to about 5% 
by weight of a suitable corrosion inhibiting agent, 
and from 0 to .4% by weight of an alkali metal 
hydroxide and alkali metal carbonate, the bal 
ance being Water. 

5 

3. A detergent composition according to claim 
1 in paste-like form, which comprises from about 
10 to about 30% by weight of the said highly 
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foaming compound, from about 3.3 to about 10% 
by weight of the water-soluble alkali metal soap, 
from about 10 to about 30% by weight of the 
alkali metal pyrophosphate, from about 3.3 to 
about 10% by weight of a suitable corrosion in 
hibiting agent, and from 0 to 1% by weight of 
carboxy methyl cellulose, with water being sub 
stantially the balance. 

4. A detergent composition according to claim 
1, wherein the soap is a potassium Soap. 

5. A detergent composition according to claim 
l, wherein the pyrophosphate is tetrapotassium 
pyrophosphate. 

6. A detergent composition according to claim 
2, wherein the corrosion inhibiting agent is 
N,N'-tetracarboxymethyl-ethylene diamine. 

7. A detergent composition according to claim 
1, containing not more than .4% by Weight of an 
alkali metal hydroxide and alkali metal car 
bonate. 

8. A detergent composition according to claim 
1, containing an amount not exceeding 1% by 
Weight of the composition, of carboxy methyl 
cellulose, as a stabilizer. 
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9. A detergent composition according to claim 

1, in liquid 

Soap, about 5.5% of tetrapotassium pyrophos 
phate, and about 2% of a suitable corrosion in hibiting agent, with water being substantially the 
balance. 

JACKSON J. AYO. 
FERDINAND J. GAJEWSKI. 
HERBERT L. SANDERS. 
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Orm, which comprises by weight 
about 10% of the said highly foaming compound, 
about 3.3% of potassium coconut oil fatty acid 


