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ABSTRACT OF THE DISCLOSURE 
Disclosed herein are detergent compositions which in 

clude a detergent compound and at least one builder salt. 
The major portion of the builder salt is an alkali metal 
salt, an ammonium salt or mixtures thereof of an ali 
phatic saturated polycarboxylic acid having a linear car 
bon chain of from two to ten carbon atoms. Salts of 
oxalic and succinic acid are preferred. No polyphosphates 
are required. 

CROSS REFERENCE TO RELATED APPLICATION 

Filed on even date herewith are two other applications 
of the inventor, George 'E. Brown, Jr., entitled “Deter- ' 
gent Compositions” which disclose other detergent com 
positions which include a polyphosphate substitute. 

BACKGROUND OF THE INVENTION AND 
THE PRIOR ART 

In signing the National Environmental Policy Act on 
I an. 1, 1970 President Nixon declared that America must 
reclaim the purity of its air and water. In furtherance of 
our government’s objectives of eliminating pollution a 
Presidential Commission was appointed to study the 
causes of pollution and to recommend solutions thereto. 
On Aug. 10, 1970 their initial report was made public. 
It included as one recommendation for reclaiming our 
waters that “polyphosphate builders” be eliminated from 
detergent compositions. 

{For a number of years now, the polyphosphates and 
especially sodium tripolyphosphate ('STP) and tetra 
sodium pyrophosphate (TSPP) have been the backbone 
of detergent compositions. The role of these builders is 
a complex one but two of their principal, required func 
tions are to sequester calcium and magnesium salts in 
the wash water and to enhance the cleaning capabilities 
of detergent compounds. 

Millions of tons of the polyphosphates are sold annu 
ally in the United States for use as builders. Sometime 
during the life span of these detergents they are usually 
discharged into our nation’s lakes and streams. 

In recent years a growing amount of evidence has 
indicated that the polyphosphates have deleterious effects 
on our streams and lakes. ‘For example, it has been ob 
served that the growth of certain algae in bodies of water 
is stimulated by the polyphosphates, thus causing serious 
damage to various kinds of aquatic plants and ?sh. The 
algae buildup also produces a very unpleasant sight. And, 
before too long, conventional water sports are no longer 
possible. 

‘Prior to the Environmental Act of :1970, one of the 
largest concerted industrial efforts Was instituted to dis~ 
cover a satisfactory, nonpolluting replacement for the 
polyphosphates in detergent compositions. It is still being 
actively pursued. Recently, one major seller of cleaning 
products advertised that it had, without success, spent 
over three million dollars in an effort to discover such 
a replacement. Despite this concerted effort, no such re 
placement has been announced by anyone. 
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vOther builder detergent salts are known or have been 

announced. Some supposedly present no pollution prob 
lems. While they are thus superior to the polyphosphates 
in that respect they are inferior in other ways. For ex 
ample, some have been too costly to manufacture, others 
have failed to function properly as builders, to display 
the required synergistic action in combination with deter 
gent compounds, and still others have become suspect of 
producing undesirable side effects. 
One builder salt ‘which some detergent manufacturers 

have recently begun commercially using is the trisodium 
salt of nitrilotriacetic acid. While the use of this salt has 
reduced the amounts of polyphosphates required in a 
particular detergent composition, it has not eliminated 
the polyphosphates entirely. In such compositions poly 
phosphates are still employed. Moreover, in recent 
months some opinions have been expressed that this 
compound may contribute to the growth of, or cause 
cancer.’ 

Builder salts other than the alkali metal salts of the 
aminopolycarboxylic acids have been proposed as poly 
phosphate replacements. For instance, in Diehl U.S. Pat. 
No. 3,308,067, a polyphosphate substitute is disclosed. 
The inventor describes his builder salts as being water 
soluble salts of polymeric aliphatic polycarboxylic acids. 
He describes the “essential” structural characteristics of 
such salts as follows: 

(1) A minimum molecular weight of about 350 calcu 
lated as the acid form. 

(2) An equivalent weight of about 50 to about 80 calcu 
lated as the acid form. 

(3) At least 45 mole percent of the monomeric species 
comprising the polymer aliphatic polycarboxylic acid 
species having- at least two carboxyl radicals separated 
from each other by not more than two carbon atoms. 

(4) And, the site of attachment to the polymer chain of 
any carboxyl-containing radical being separated by not 
more than three carbon atoms along the polymer chain 
from the site of attachment of the next carboxyl-con 
.taining radical. 

He points out later in the patent that as the molecular 
Weight decreases below 350, the builder properties de 
crease substantially. 

Still other builder salts have been produced as poly 
phosphate replacements namely, sodium phytate, the 
water soluble salts of methylene diphosphoric acid, etc. 
A review of such salts and the patents disclosing them 
is contained in U.S. Pat. 3,346,873. 

Despite the millions of dollars which have been spent 
in an attempt to discover polyphosphate replacements 
there has been no compound discovered which favorably 
compares with the polyphosphates on a price and per 
formance basis and which eliminates the pollution prob 
lem. To these ends this invention is directed. 

SUMMARY OF THE INVENTION 

It has been quite unexpectedly discovered that the 
alkali metal salts and/ or the ammonium salts, of the ali 
phatic saturated carboxylic acids, dibasic or polybasic, 
having linear carbon chain lengths of two to ten carbon 
atoms, can be used as complete replacements for the poly 
phosphates. Such salts modi?ed by a condensation reac 
tion with urea or ammonia may also be used. No other 
builder salts are required. Such builder salts compare 
favorably with the polyphosphates and also eliminate the 
pollution problem. 

It is known that the sodium salts of the dibasic satu 
rated carboxylic acids have been used before in connec 
tion with soap (U.S. Pat. No. 2,792,348) and in deter 
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gent compositions (US. Pat. No. 2,878,190). In both 
patents the salts are employed in minor amounts. In the 
’348 patent they are used in an amount of from 1 to 10% 
by weight and their presence is for the purpose of harden 
ing the soaps they are used in connection with. The patent 
does not disclose or suggest that such salts may be used as 
builders nor that substantial quantities should be used. 
In the ’190 patent minor amounts of water soluble salts 
of snccinic acid are disclosed for use in detergent com 
positions to reduce skin irritation. There is no suggestion 
that said salts can be used as builders and in fact the 
patent teaches that such “additives” are to be used in 
minor amounts and that major amounts of the conven 
tional polyphosphate builders are required. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

It ‘has been found that the polyphosphates and/or the 
other heretofore employed builder salts can be replaced 
in their entirety by the builder salts produced in accord 
ance with the following description. 

It has been discovered that suitable builder salts may 
be formulated from the saturated linear aliphatic poly 
carboxylic acids having a carbon chain length of from 
two to ten carbon atoms. The dibasic saturated acids, 
namely oxalic, malonic, succinic, glutaric, adipic, pimilic, 
suberic, azelaic, and sebacic, are included in this de?ni 
tion. The sodium salts of these acids are the preferred 
builder salts of this invention but the other alkali metal 
salts and the ammonium salts may also be employed. In 
addition to the dibasic saturated aliphatic acids other 
linear saturated polybasic aliphatic acids having carbon 
chain lengths of from two to ten carbon atoms may be 
employed. Citric acid is an example of such an acid. 

It has been found that it is preferable to use the double 
salt of the foregoing dibasic acids rather than the mono 
salt. In the case of citric acid it is preferable to use the 
tri salt. Those skilled in the art will recognize that these 
salts may be formed in any of a number of ways and their 
speci?c method of formation forms no basis of my in 
vention. 

If desired, a monosodium salt of a dibasic saturated 
acid may be condensed with urea or ammonia. This may 
be desirable in the case of the salt of oxalic acid in order 
to eliminate any toxicity problem which otherwise might 
be present with the disodium salt. In preparing such a salt 
two moles of monosodium oxalate are condensed with 
one mole of urea. 

In formulating a detergent composition it should in 
clude at least, on a weight basis, about 10% by weight 
of these builder salts. The amount required in a particular 
detergent composition is approximately equal to the 
amount of polyphosphates which would be suitable for 
use in that composition. 
While other conventional builder salts may be used 

with these builder salts, such as the salts of nitrilotriacetic 
acid, sodium tripolyphosphate and tetrasodium pyrophos 
phate, their addition is not required. If such are included 
then they should be used in minor amounts--the builder 
salts of the present invention should be principally re— 
sponsible for performing the builder salt functions. They 
should, therefore, constitute the major portion of the 
builder salts employed. 

In the mechanical washing of clothes and other articles 
of cloth and like materials customarily washed in mechani 
cal washing machines, it has been found that excellent 
results may be obtained if my detergent compositions are 
employed in amounts so as to provide in an aqueous solu 
tion a concentration about equal to that which would be 
obtained if conventional compositions were employed. 

In formulating detergent compositions conventional 
detergents may be use in conjunction with my builder 
salts. Anionic detergents as well as the nonionic deter 
gents may be. employed. Likewise, conventional soaps may 
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be used with my builder salts and the term detergents 
should be understood to include soaps also. 

In formulating detergent compositions with my builder 
salts it may be desirable to add materials which are con 
ventionally added to detergent compositions, as for ex 
ample pH and corrosion inhibitors such as sodium silicate, 
and anti-foaming agents, dyes, ?uorescent compounds, 
etc. 

If desired, these detergent compositions may be made 
up in liquid form. This may be done by customary tech 
niques as for example by using water or alcohol or mix 
tures of the two along with solubilizing agents. 
The preferred builder salts of this invention are di 

sodium oxalate and disodium succinate. These builder 
salts are shown in actual tests, described in more detail 
hereinafter, to be as elfective as sodium tripolyphos 
phate when used as builders in detergent com 
positions. The following examples serve to illustrate these 
and other builder salts forming a part of this invention, 
the amounts to be used, and the detergent compositions 
which may be formed therefrom. 

EXAMPLE 1 

An excellent detergent composition givingoutstanding 
results in cloth washing has the following composition 
in the percentages (by weight) indicated. 
A detergent, for example Orvus AB-—a detergent of 

the linear sodium alkyl benzene sulfonate type __.. 45 
Disodium oxalate ___________________________ .._ 45 

Sodium silicate (Na2O:SiO2=1:1) ______ -e _____ __ l0 

EXAMPLE 2 

An excellent detergent composition may be formulated 
from the following materials in the percentages (by 
weight‘) indicated. 

A soap consisting basically of potassium palmitate __ 40 
Disodium oxalate ___________________________ __ 50 

Sodium silicate (Na2O:SiO2=1:1) _____________ __ l0 

EXAMPLE 3 

The same amount of disodium succinate may be sub 
stiltnted for the disodium oxalate in Example 1 or 2. The 
remainder of the ingredients and their quantities may re 
main,’ the same. Cleaning results using this composition 
will not be quite so good as those obtained from using 
the compositions of Example 1 or 2. 

EXAMPLE 4 

' The same amount of disodium adipate may be substi 
tuted for the disodium oxalate in Example 1 or 2. The 
remainder of ,the ingredients and their quantities may 
remain the same. Cleaning results using these composi 
tions will not be quite so good as those obtained from 
using the compositions of Example 1 or 2. ‘ 

EXAMPLE 5 

The same amount of disodium azelate may be substi 
tuted for the disodium oxalate in Example 1 or 2. The 
remainder of the ingredients and their quantities may be 
the same. Cleaning results using this composition will not 
be quite so good as those obtained from using the com 
position of Example 1 or 2. 

EXAMPLE 6 

p The same amount of trisodium citrate may be substi 
tuted for the disodium oxalate in Example 1 or 2. The 
remainder of the ingredients and their quantities may 
be the same. Cleaning results using this composition will 
be not quite as good as those obtained from using the 
compositions of Example 1 or 2. 

EXAMPLE 7 

Excellent detergent compositions may be made by using 
a mixture of builder salts of this invention. For instance, 
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a detergent composition may be formulated from the 
following ingredients expressed in percentages on a Weight 
basis. 
A detergent, for example Orvus AB-—a detergent of 

the linear sodium alkyl benzene sulfonate type ___ 40 
Disodium oxalate ___________________________ __ 30 

Disodium succinate __________________________ -_ 30 

EXAMPLE 8 

The salt of the polycarboxylic acid need not be the 
sodium salt as illustrated in the foregoing examples. It 
may be the salt of the other alkali materials or of am 
monium. For instance, a detergent composition may be 
formulated from the following ingredients expressed in 
percentages by weight. 
A detergent, for example Orvus AB-a detergent of 

the linear sodium alkyl benzene sulfonate type ___ 40 
Diammonium oxalate ________________________ __ 30 

Disodium succinate _________________________ __ 30 

EXAMPLE 9 

An excellent detergent composition may be formulated 
with a detergent and a builder salt which consists of the 
condensation product of the reaction of two moles of 
monosodium oxalate and one mole of urea or ammonia. 
Such a detergent composition may be formulated from the 
following ingredients expressed in percentages on a weight 
basis. 
A detergent, for example Orvus AB—-a detergent of 

the linear sodium alkyl benzene sulfonate type ___ 45 
The condensation product of two moles of sodium 

oxalate and one mole of urea _______________ __ 45 

Sodium silicate (Na2O:SiO2=l:1) _____________ __ 10 

In order to test the effectiveness of the foregoing deter 
gent compositions the following tests were made com 
paring them to conventional detergent compositions. 

Towels having been treated with a standard dirt com 
position were used for test pieces. The washing cycles 
used for test purposes, the concentrations used, etc., were 
closely controlled so that the difference in cleanliness, 
etc., could only be attributable to the detergent composi 
tion utilized. 
The standard dirt compound was made from one gallon 

of water, 20 grams of carbon black (of 324 mesh or 
better), 250 grams of soil, and 50 grams of castor oil. 
This standard dirt compound was made by mixing the 
latter three materials with a small amount of water in a 
Waring Blendor for ?ve minutes and then mixing the 
resultant mixture with the remainder of the water. 
The white towels used as test samples were previously 

washed to remove the sizing and fabric conditioners. 
The test towels were dipped immediately into the standard 
dirt compound after it was prepared. The towels were 
then dried before they were washed with the various 
detergent compositions. 

In test 1 a test towel, designated 'ITl, was washed in 
a conventional detergent composition consisting of 45% 
by weight of a detergent, 45% by weight of a builder salt 
and 10% by weight sodium silicate (1 to 1 ratio). The 
builder salt was sodium tripolyphosphate, and the deter 
gent was Orvus AB, a linear sodium alkyl benzesulfonate. 
The towel washed with this detergent composition was 
used as one standard for comparing the effectiveness of 
the detergent compositions produced in accordance with 
the invention disclosed herein. 

Another standard towel, TT2, was washed with an 
other conventional detergent composition consisting es 
sentially of 40% by weight Orvus AB, 30% by weight 
STP, 20% by weight NTA and 10% by weight of sodium 
silicate. 
A test towel, TT3, was washed with a detergent com 

position formulated in accordance with Example 1 hereof. 
‘ITS was compared with '[TI and was found to be as 
white as the standard towel. The amount of soil removed 
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6 
from TT3 was about equal to the amount of soil removed 
from TTl. The two towels appeared to have been washed 
with the same detergent composition. 
A detergent composition formulated in accordance 

with Example 3 was used to wash another test towel, 
TT4. As before, soil removal, whiteness maintenance and 
general cleaning power appeared to be about equal be 
tween TT4 and TF1. The general appearance of the two 
towels appeared to be the same. 

In another test a detergent composition having a formu 
lation similar to Example 4 was used to wash a test towel, 
TT5. The results when TT5 was compared with 'ITl 
were not quite as good as the ones obtained by using 
Example 1 or 3 but still it was obvious that the builder salt 
did enhance the cleaning action of the detergent and 
perform the other essential functions of a builder salt. 

In addition to the various materials which may be 
added to my detergent compositions as enumerated above, 
I have found that my builder salts seem to function ex 
tremely well with minor amounts of trisodium nitrilotri 
acetate. 

EXAMPLE 10 

It has been found that an excellent detergent composi 
tion may be formulated from about 30% by weight of one 
of my builder salts, preferably disodium oxalate, 40% by 
weight of Orvus AB or the equivalent, about 20% by 
weight of NTA and about 10% by weight of sodium sili 
cate. A test towel washed with such a composition, TT6, 
was compared with a test towel, TT7, washed with an iden 
tical composition except that STP was used in place of the 
disodium oxalate. Soil removal, whiteness and general 
cleaning power were equal for the two compositions. 

EXAMPLE 11 
A detergent composition may be formulated from the 

following materials in the percentages (by weight) indi 
cated. 

' Percent 

A detergent, for example Igepal CO610——a detergent 
of the monyl phenoxy polyethyleneoxyethanol (61% 
ethylene oxide) type ______________________ __ 25 

Disodium oxalate 75 
Having thus described my invention, I claim: 
1. A detergent composition consisting essentially of: 
(A) about 40 percent by weight of potassium palmi 

tate; 
(B) about 50 percent by weight of disodium oxalate; 
and 

(C) about 10 percent by weight of a sodium silicate 
having a Na20:SiO2 ratio of 1: 1. 

2. A detergent composition consisting essentially of: 
(A) about 40 percent by weight of potassium palmi 

tate; 
(B) about 50 percent by weight of disodium succinate; 
and 

(C) about 10 percent by weight of a sodium silicate 
having a Na2O:SiO2 ratio of 1: 1. 
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