
United States Patent 0 " 
1 

, 3,776,851 
DETERGENTS CONTAINING TETRAHYDROXY 

SUCCINIC ACID AND SALTS THEREOF 
Baa-Ding Cheng, Highland Park, N.J., assignor to 
Colgate-Palmolive Company, New York, N.Y. 

N0 Drawing. Filed Sept. 25, 1972, Ser. No. 291,683 
Int. Cl. Clld 1/04 

US. Cl. 252-89 11 Claims 

ABSTRACT OF THE DISCLOSURE 
A non-phosphate and non-NTA containing detergent 

composition comprising from about 30 to 95% by weight 
of a detergent, especially an anionic or nonionic detergent 
and from about 5 to 70% by weight of tetrahydroxysuc 
cinic acid and salts thereof. 

This invention relates to builders for synthetic deter 
gents and, more particularly, to calcium ion precipitating 
agents as substitutes for phosphate builders in detergent 
compositions. 

It is widely known that detergent compositions for use 
in home laundering and general purpose washing opera 
tions have been rapidly developed and improved in ac 
cordance with existing technology, the demand of the 
consumer and the need to develop products which over 
come speci?c problems which arise in the cleaning art. 
For example, in the past, it was readily accepted that the 
cleaning power of a detergent composition was propor 
tional to the amount of sudsing or foaming the composi 
tion could produce in the washing medium. Therefore, 
various additives were developed which, when added to 
detergent compositions produced voluminous amounts of 
suds or foam. However, with the advent of the automatic 
washing machine, the extensive foaming produced by the 
more efficient agitation encountered in these machines 
created increasing problems with rinsing the studs from 
the materials being washed and disposed of the suds into 
sewage systems. To overcome this problem, powerful 
detergents were developed which possess low foaming 
properties. Such powerful detergents commonly contain 
phosphate builders which are used to improve the deter 
gency levels of the detergent compositions. Although sev 
eral factors are involved in obtaining cleaning agents 
with high levels of detergency one such factor is believed 
to be the interference of metal ions normally present in 
water with the active ingredient of the cleaning composi 
tion and also the redeposition of these metal ion salts on 
the washed article. Several phosphate type builders are 
known to be effective in the sequestration of these ions 
in washing solutions. However, due to the high molecular 
weight of the phosphate builders and their susceptibility 
to hydrolysis and limited degradation in water and, fur 
ther, because of the widespread use of such phosphates 
and detergents today, serious problems such as polllution 
of rivers, lakes and streams have been attributed to the 
great volume of such phosphates dumped into these bodies 
of water. Therefore, much attention has recently been 
given to the replacement of the phosphate materials in 
detergent compositions with materials which are biode 
gradable and which lessen the danger of pollution of 
waters. 
As can be appreciated from the foregoing, several fac 

tors must be considered in the replacement of phosphates 
as builders for detergent compositions so that predict 
ability of the effect of one compound on ‘another is vir 
tually non-existent. ‘One example of the complexity of 
the problem of substitution of phosphate builders is 
demonstrated by the history of substitution of nitrolo 
triacet-ic acid for polyphosphates in detergents. Within the 
past decade when the possibility of water pollution as the 
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result of the use of billions of pounds of phosphates in 
detergents became apparent, manufacturers turned to 

‘ nitrilotriacetic acid (NTA) as the replacement for the 
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phosphate builders because of its known sequestration 
properties. However, much controversy has arisen over 
the possibility that NTA may be an even more dilatarious 
agent to the environment than the polyphosphates. Con 
sequently, the replacement of phosphate builders with 
NTA has recently been discontinued as a suitable solution 
to the problem. 

Several polycarboxyli-c acid ‘containing compounds have 
been used as effective calcium, magnesium, iron and alu 
minum metal ion capturing or chelating materials. As is 
shown in U.S. Pat. 2,264,103, acetyl citric acid, tricarbal 
lylic acid, aconitic Iacid, mellitic acid and the like are 
utilized for chelation of such ions present in water to 
soften it. Other efforts are noted in the search to ?nd 
polycarboxylic acid containing materials having the se 
questration properties of the phosphate and NTA builders 
but without the disadvantageous environmental conse 
quences thereof. US. Pat. 3,459,670, for example, dis 
closes the use of cycloalkane tri- and tetra-carboxylic 
acids as detergent builders in liquid cleaning composi 
tions. Somewhat similar detergent builders are disclosed 
in US Pat. 3,5 80,852 wherein water soluble salts of tetra 
hydrofuran 2,3,4,5-tetracarboxylic acids are substituted 
for the well known phosphate builders. Likewise the use 
of oxydisuccinic acid salts is recognized in US. Pat. 
3,635,830 to be an effective phosphate builder replace 
ment. 

In addition to the above considerations, several other 
properties of the phosphate builder substitutes must be 
considered which thereby intensi?es the eifort required 
to ?nd suitable substitutes. Major considerations, include 
for example, the detergent cleaning power enhancement 
of the builder, the compatibility of the phosphate builder 
substitute with solvents and other ingredients utilized in 
liquid and dry detergent compositions, the metal ion con 
trol properties of the builder and the stability of such 
builders when used with bleaching agents and many other 
additives. 

It is within the above environment and background 
that the composition of the present invention was devel 
oped. Brie?y the instant composition which provides a 
non-phosphate and non-NTA built detergent composition 
having similar detergency comprises from 95 to 30% by 
weight of a detergent and from 5 to 70% by weight of a 
tetrahydroxysuccinic acid compound. 

Accordingly, it‘is an object of the present invention to 
provide an improved builder substitute for synthetic deter 
gent compositions. 

It is another object of the present invention to provide 
a builder substitute for synthetic organic detergents which 
may replace all or part of the conventional phosphate 
builders previously used. 

It is still another object of the present invention to 
provide a phosphate builder substitute which is compatible 
with the organic solvents used in liquid detergents. 

It is still a further object of the present invention to 
provide a builder for synthetic detergent compositions 
which has metal ion control properties at least equal to 
that of conventional phosphate builders. 

It is a still further object of the present invention to 
provde a non-phosphate containing detergent composition 
containing a tetrahydroxysuccinic acid or salts thereof 
as a builder. 

‘Other objects and advantages will become more appar 
ent from the following more detailed description. 
The foregoing objects and advantages are achieved by 

the detergent composition of the present invention which 
comprises from 95 to 30% by weight of a detergent se 
lected from a nonionic, anionic, cationic, ampholitic or 
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zwitterionic detergents and 5 to 70% by weight of tetra 
hydroxysuccinic acid compound selected from tetrahy 
droxysuccinic acid, and the alkali and ammonium disalts 
thereof. 

In accordance with the present invention, it has been 
found that tetrahydroxysuccinic acid and the water solu 
ble salts thereof are effective as builder substitues for syn 
thetic detergents and may, therefore, be used in place of 
the conventional phosphorous containing builders. These 
compounds have a relatively high charge density a low 
molecular weight and yield particularly good metal ion 
control and anti-redeposition properties when used in de 
tergent compositions. 
The tetrahydroxysuccinic acid compounds which are 

suitable replacements for prior art builders include tetra 
hydroxysuccinic acid, di-sodium salt, tetrahydroxysuc 
cinic acid, dipotassium salt, tetrahydroxysuccinic acid, di 
ammonium salt, etc. Suitable other salts include alkyl 
amino salts, alkanolamino salt and water-soluble salts 
formed from any salt forming material which does not 
interfere with the precipitating activity of the tetrahy 
droxysuccinic acid. 
The tetrahydroxysuccinic acid and water-soluble salts 

thereof may be used as a builder substitute in a wide 
variety of synthetic detergents, such as anionic, nonionic, 
cationic, ampholitic, zwitterionic and mixtures thereof. 
Tetrahydroxysuccinic acid and the salts thereof are espe 
cially useful as builders for nonionic and anionic deter 
gents, especially straight chain biodegradable anionics 
and nonionics. The effectiveness of the ‘builder substitutes 
in such detergent compositions is equal to that of the 
phosphate builders conventionally used, such as sodium 
tripolyphosphate, at the conventional pH levels of the 
Washing medium. In addition to the aforementioned prop 
erties, the compound of this invention provides the de 
tergent with cleaning powers equal to that of the phos 
phate built detergents and, yet, without the undesirable 
environmental consequences of phosphate build-up in 
rivers, lakes, streams and other bodies of water. An addi 
tional factor important to the suitability of the tetrahy 
droxysuccinic acid builders of this invention is the im 
proved clarity of ?nal liquid detergent products due to 
the fact that the builders of this invention are more com 
patible with the organic solvents normally used in liquid 
detergents than are the conventional phosphate builders. 
The effectiveness of the tetrahydroxysuccinic acid and 

water-soluble salts thereof has been found to be equiva 
lent to sodium tripolyphosphate on a weight basis and 
therefore may be used in amounts which are generally 
known to be acceptable and effective for phosphate built 
detergent compositions e.g. from 5 to 70% by weight 
and preferably from 15 to 50% by weight builder and 
95 to 30% by weight and preferably 85 to 50% by weight 
detergent composition. The weight percent of detergent 
and builder present in a washing solution is generally 
from 0.05 to 2.5 weight percent with normal detergent 
concentration being about 0.1%. At these standard con 
centrations, the detergent builder of this invention pro~ 
vides a dilute solution which appears colorless. 
The synthetic detergent and washing solution of this 

invention should generally be used at a pH above 8.5 and 
preferably at a pH above 9.5. Because of the desirability 
of an alkaline pH and because most synthetic detergent 
compositions yield only mildly alkaline solutions in use, 
it may be necessary to adjust the pH of the ?nal detergent 
compositions of this invention since the tetrahydroxysuc 
cinic acids are not basic themselves using conventional 
pH adjustments. _ 

As previously mentioned, the builder may be used with 
any conventional detergent classes, such as anionic, cat 
ionic, nonionic, ampholtic, zwitterionic and any suitable 
mixtures ‘thereof. 
Other detergent materials, such as soaps of coconut 

oil, palm kernel oil and the like, may also be utilized 
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4 
with the novel builders of this invention to produce im 
proved cleaning compositions. These soaps are well 
known, highly saponi?ed, mixtures of long chain fatty 
acids of from 12 to 18 carbon atoms. 
The anionic surface active compounds are generally 

described as compounds which contain hydrophilic and 
liophilic groups in a molecular structure and which ionize 
in an aqueous medium to give anions containing the lio 
philic group. Typical of these compounds are the sulfo 
nated or sulfated alkyl, aryl and alkyl aryl hydrocarbons 
and alkali metal salts thereof, such as sodium dodecyl 
benzene sulfonate, sodium tridecylsulfonate, magnesium 
dodecylbenzene sulfonate, potassium tetradecylbenzene 
sulfonate, ammonium dodecyltoluene sulfonate, lithium 
pentadecylbenzene sulfonate, sodium dioctylbenzene sul 
fonate, disodiumdodecylbenzene disulfonate, disodium di 
isopropylnaphthalene disulfonate and the like as well as 
the alkali metal salts of fatty alcohol esters of sulfuric 
and sulfonic acids, the alkali metal salts of alkyl aryl 
(sulfothionic acid) esters and the akylthiosulfuric acid 
salts and the like, sodium salts of sulfonated mineral oils, 
sodium salts of sulfosuccinic acid esters and the eth 
oxylated alkanol sulfates of the formula 

wherein R is an alkyl group, preferably having a straight 
chain, of from 10 to 20 carbon atoms, n is a number 
from 2 to 6, preferably n is from 1/5 to 1/3 the average 
number of carbon atoms in R and M is a cation selected 
from alkali metals such as sodium, potassium, etc., am— 
monium lower alkylamino and lower alkanolamino such 
as mixed C1245 normal primary alkyl triethenoxy sul 
fate, sodium salt; myristyl triethenoxy sulfate, potassium 
salt; n-decyl diethenoxy sulfate, diethanolamine salt; 
lauryl diethenoxy sulfate, ammonium salt; palmityl tetra 
ethenoxy sulfate, sodium salt; mixed C1445 normal pri 
mary alkyl mixed tri- and tetraethenoxy sulfate, sodium 
salt; stearyl pentaethenoxy sulfate, trimethylamine salt; 
mixed C1048 normal primary alkyl triethenoxy sulfate, 
potassium salt, etc. 
By the term “cationic detergents,” it is meant sur 

factants which ionize in an aqueous medium to give cat 
ions containing the liophilic group. Some typical examples 
of these compounds are the quaternary ammonium salts 
which contain an alkyl group of about 12 to 18 carbon 
atoms, such as laurylbenzyldimethylammonium chloride. 
The nonionic surface active agents are generally de 

scribed as compounds which do not ionize in water solu 
tions. Usually, these compounds possess hydrophilic char 
acteristics by virtue of the presence of an oxygenated side 
chain, such as polyoxyethylene with the liophilic part of 
the molecule coming from fatty acids, phenols, alcohols, 
amines or amides. Suitable examples of nonionic surfac 
tants are the products formed generally by condensing one 
or more alkaline oxides of 2 to 4 carbon atoms, such as 
ethylene oxide, propylene oxide and the like, with rela 
tively hydrophobic compounds, such as fatty alcohol, fatty 
acids, sterol, fatty glycerides, fatty amines, aryl amines, 
fatty mercaptans, tall oil and so on. Other suitable non 
ionic surfactants include those products produced by con 
densing one or more relatively lower alkyl alcohol amines, 
such as methanol amine, ethanolamine, propanolamine, 
and the like, with fatty acid, abietic acid, and so on, to pro 
duce the corresponding amide. 
The synthetic nonionic detergents utilized will normally 

be nonionic synthetic organic detergents known for their 
utility in separating dirt, grease, stains and other soil from 
fabrics such as cotton, polyesters, cotton-polyester blends, 
nylons acrylic rayons, woolens and other ?brous materials. 
While several possible nonionic surface active compounds 
are mentioned above, particularly advantageous nonionic 
detergents are the condensation products of a hydrophobic 
compound having at least one active hydrogen atom and 
a lower alkylene oxide i.e., from about 3 to about 30 
moles of alkylene oxide per mole active hydrogen atom 



5 
or the condensation product of an alkyl phenol containing 
from about 8 to about 18 carbon atoms in the alkyl group 
and from about 3 to 30 moles of ethylene oxide per mole 
of alkyl phenol. One other advantageous nonionic deter 
gent is the type produced by condensation reaction of 
ethylene oxide and a hydropholic compound formed by 
the precondensation of polyethylene oxide with propylene 
glycol. 
For satisfactory detersive activity, rather than wetting 

or emulsifying effect alone, the lipophilic portion of the 
nonionic detergent molecule will generally contain at least 
10 or 12 carbon atoms and will be free or substantially 
free of solubilizing radicals such as hydroxyl and O—Me 
groups, wherein Me stands for a cation, such as alkali 
metal, ammonium, amine or alkanolamine. In preferred 
embodiments of the invention, the nonionic detergent will 
contain from 10 to 24 carbon atoms, in the lipophilic 
moiety or the hydrophobic portion of the molecule, from 
10 to 18 of which will usually be in an alkyl group, pref 
erably a linear alkyl. Such alkyl may be joined to an 
aryl, such as phenyl, toluyl or xylyl group, but is prefer 
ably the sole lipophilic portion of the detergent molecule. 
In most preferred embodiments, the nonionic detergent 
will include a linear alkyl lipophilic moiety which is 
unsubstituted and which contains an average of from 12 
to 15 carbon atoms, preferably averaging 14 to 15 carbon 
atoms. Thus from 10 to 18 carbon atoms may be in the 
higher alkyl or alk-oxy portion of the molecule, prefer-ably 
from 12 to 16 carbon atoms. In the poly-lower alkoxy 
moiety, the extent of its hydrophilic nature may be regu 
*lated by including some polypropoxy groups but these will 
generally be limited in number to less than 1/3 the number 
of ethoxy groups because the propoxies, when formed into 
a chain, are usually lipophilic. Preferably, the chain will 
be entirely polyethoxy and from 4 to 40 carbon atoms 
will be present in such poly-lower alkoxy chain, preferably 
6 to 30 carbon atoms and more preferably 14 to 22 car 
bon atoms. Such compounds are available commercially 
under the trade names Neodol 45-11, Plurafac B-26, 
Alfonic 1618-65 and Neodol 25-7. 
Although not as preferable ‘as the other nonionics al 

ready mentioned for the manufacture of detergent prod 
ucts, various other nonionic detergents used are as de 
scribed in the texts Surface Active Agents and Detergents, 
vol. II, by Schwartz, Perry {and Berch, published in 1958 
by Interscience Publishers, Inc., and Detergents and Emul 
si?ers, 1969 Annual by John W. McCutcheon. Among such 
nonionic compounds are the higher alkyl phenoxy poly 
lower alkoxy lower alkanols, e.g., nonyl phenoxy poly 
ethoxy ethanol (Igepal “CO-880) and balanced hydro 
philic-lipophilic compounds made by the condensation, 
either random or block, of hydrophilic lower polyalkylene 
oxides or lower alkylene oxides (ethylene oxide) with 
lipophilic lower polyalkylene oxide or lower alkylene 
oxides (propylene oxides), e.g., Pluronics -F-68 and L-44, 
and various Ucons. The lower alkylene oxides are of two 
or three carbon atoms and the nonionic detergents that 
are useful may contain from 4 to 100 moles of lower 
alkylene oxide per mole of compound. 

It may further be noted that other nonionic surface 
active compounds, such as amine oxides and phosphine 
oxides like the unsymmetrical trialkyl-amine oxides and 
phosphine oxides wherein two of the alkyl groups are 
lower alkyl (C1-C4) and the third alkyl group is a higher 
alkyl group (Ca-C18) may also be combined with the de 
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tergent builders of this invention. Speci?c examples of i 
such amine and phosphine oxide, dimethyltetradecyl amine 
oxide. 
The ampholytic surface active agents are generally com 

pounds having both anionic and cationic groups in the 
same molecule. Such materials are generally derivatives 
of aliphatic amines which contain a long chain of about 
8 to 18 carbon atoms and an anionic water solubilizing 
group, such as sulpho, sulfato and carboxy. Exemplary of 
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6 
the ampholytic detergents are sodium-3~dodecylaminopro 
pionate, sodium - 3 - dodecylaminopropane sulfonate, 
sodium N-methyl taurate and related compounds, such as 
the higher alkyl disubstituted amino acids, betaines, the 
tines, sulfated long chain ole?nic amines and sulfated 
imidazolidine derivatives. 
The synthetic detergents known as zwittenionic sur 

factants are generally derivatives of aliphatic quaternary 
ammonium compound in which the aliphatic radical may 
be straight chain or branched and wherein one of the ali 
phatic substituents contains from about 8 to 18 carbon 
atoms and one contains an anionic water solubilizing 
group such as the sulfo, sulfato and carboxy groups men 
tioned above. Some examples of zwitterionic surfactants 
are 3 - (N,N - dimethyl-N-hexadecylamine)-propane-1 

sulfonate and the related hydroxy propane derivative. 
It is important to note that while the above-mentioned 

synthetic detergents are merely typical compounds accep 
table for use with the builders of this invention, they do 
not constitute an exhaustive listing of suitable detergents. 
Other typical examples of these detergents are described 
in Schwartz, Perry and Berch Synthetic Detergents, In~ 
terscience Publishers, New York, (1958), pp. 25-143 and 
the Journal of American Oil Chemists Society, vol. 34, 
No. 4, pp. 170-216 (1957) which are incorporated by 
reference. Suitable mixtures of many of the aforemen 
tioned detergents are also encompassed by this invention. 

Although a wide range of detergents have been found 
to be suitable for use with the tetrahydroxysuccinic acid 
compounds of this invention, the pH of the detergent 
in the washing solution should be maintained at or above 
8.5, preferably above 9.5 for best results. At these pH 
levels, the cleaning com-position possesses remarkable 
clearness, even when diluted with water of relatively 
high hardness (calcium ions 150 ppm.) to form the con 
ventional washing medium. At pH levels below about 
8.5 the effectiveness of the calcium ion precipitation prop 
erties of tetrahydroxysuecinic acid is seriously limited. 
When the ?nal composition is in the form of a liquid 

detergent, it may include a lower monohydric alcohol 
and polyhydric alcohol having from 2 to 4 carbon atoms 
such as ethanol, isopropanol, n-propanol, n-butanol, sec 
butanol, t-butanol, propylene glycol, ethylene glycol, etc. 
Although any of the above lower monohydric alcohols 
can be used, isopropanol is preferred. Suitable amounts 
of alcohols are widely variable depending upon the make 
up of the detergent composition, but generally, may be 
said to range from 7-25 % and preferably from 7-15 % 
by weight. The lower monohydric alcohol is important 
to the composition of the present invention since the 
lower monohydric alcohol prevents the formation of a 
gel when the anionic materials is added to warm water. 
Although the initial gel dissolve 'with a little stirring, 
it is preferred for both practical and aesthetic reasons 
that the liquid detergent composition of the present in 
vention be readily dispersed in water upon immediate 
pouring of the same into the wash water. Since gelling 
and improper dispersion in the wash Water creates high 
concentration of soap and other adjuvants and materials 
included in the novel detergent composition of the present 
invention, this leads to a marked degree of staining if 
the lower monohydric alcohol is omitted from a liquid 
detergent composition. 
The ?nal detergent compositions may also contain in 

addition to the above mentioned surfactants and the tetra 
hydroxysuccinic acid compounds minor amounts of other 
commonly used materials which enhance the effectiveness 
or attractiveness of the ?nished product included in what 
may be considered minor additives of this type are con 
ventional soil redeposition inhibitors, sequestering agents, 
pH adjustors, hydrotropic agents, conventional detergent 
builders, polyelectrolytes, solvents, dyes and pigments, 
?uorescents, perfumes, brightening agents and the like. 
The water used in liquid detergent compositions is pref~ 



3,776,851 
erably deionized so that it will be lower in content of ions 
which can form insoluble compounds. However, ordinary 
tap water can be used providing that the hardness thereof 
is sufficiently low so that there is no detrimental precipita~ 
tion out of salts on standing. When additional sequestrants 
are used, hardness will be less important and in such cases 
even waters with hardnesses over 300 parts per million 
equivalent calcium carbonate can be acceptable. Gen 
erally, however, the water hardness should be less than 
150 p.p.m. and most preferably, less than 50 p.p.m. 
The additional sequestering agent when used may be 

any suitable such compound, including the aminopoly 
carboxylic acids and hydroxycarboxlic acids. Thus, ethyl 
ene diamine tetraacetic acid, nitrilotriacetic acid, hy 
droxyalkyl derivatives thereof in which the hydroxy 
alkyl group replaces one or more acetic acid groups, 
gluconic acid, ascorbic acid, gluconodelta-lactone (which 
is converted to gluconic acid), citric acid, lactic acid and 
salts thereof, especially those of the water soluble alkali 
metals, e.g., sodium potassium, ammonium alkanolamines 
and amines may be used. Other sequestering or water 
softening agents of the inorganic type such as certain 
phosphates may be used in very small amounts if desired 
but are not present in amounts sul?cient to have a builder 
function. 

Other speci?c adjuvants which may be present in the 
liquid detergent to give it additional properties, either 
functional or aesthetic, are soil suspending or anti-rede 
position agents, e.g., polyvinyl alcohol, sodium carboxy 
methyl cellulose, hydroxypropylmethyl cellulose; en 
zymes, e.g., protease amylases; thickeners, e.g., gums, 
alginates, agar agar; hydrotropes, e.g., sodium xylene sul 
fonate, ammonium benzene sulfonate, foam improvers, 
e.g., lauric or myristic diethanolamide, foam destroyers, 
e.g., silicones, bactericides, e.g., tribromosalicylanilide, 
fungicides, dyes, pigments (water dispersible), preserva 
tives, ultra-violet absorbers, fabric softeners, pearleseing 
agents, opacifying agents, e.g., behenic acid, polystyrene 
suspensions, and perfumes. Of course, such materials will 
be selected for the properties desired in the ?nished prod 
uct and to be compatible with the other constituents 
thereof. 
Although one advantage of the builders of this inven 

tion is an increased compatibility in the liquid detergent 
form, the invention is not limited to a ?nal product in 
liquid form as described above. That is to say that tetra 
hydroxysuccinic acid builders of this invention are ad 
vantageous in detergent composition in the form of 
granular, tablet, ?akes, powders, bars, or any other con 
ventional form of detergents known in the art. 

Likewise, the method of manufacture is not critical to 
the invention in that the builders may be mixed in any 
mixing sequence with the detergent composition, such 
as being dissolved in the surfactant, being slushed in the 
surfactant in the slurry form, or any other conventional 
mixing procedure. 
The proportions of the various components in the 

present detergent composition may be varied within ac 
ceptable ranges to produce a composition with acceptable 
laundering action and also to obtain a uniform product. 
Generally, the detergent portion of the cleaning composi 
tion comprises from 30 to 95% of the ?nal product. 
The ?uorescent or optical brightener Which may be 

included in the composition of the present invention should 
be present at a concentration of from 0.5 to 5% on an 
active ingredient basis, and preferably about 1 to 3%, 
and most preferably about 2%. These quantities are 
readily solubilized in the water-isopropyl alcohol base of 
a liquid detergent composition. Generally, at least 25% 
and preferably at least 50% of the optical brightener 
will be a brightener for cotton, and it is preferred to 
utilize from 51% to 90% of the cotton brightener with 
the balance being one or more polyamide, polyester or 
chlorine stable brighteners. 
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The lower monohydric alcohol will be present in a 
suitable proportion to maintain the detergents in a non 
gelled state and suf?cient alcohol 'will be present to aid 
in stabilizing and dissolving various other constituents 
in the product. As noted above, the utilization, of a lower 
monohydric alcohol, preferably isopropanol, enables the 
formation of a thin or less viscous concentrated product 
and the alcohol is generally employed in an amount from 
7 to 15% by weight, preferably around 10% by weight. 
Furthermore, the percentage of water utilized in the 
composition of the present invention may be from 5 to 
50% by weight with the preferred range being from 25 
to 40% by weight. 
The sequestrants and adjuvants which are utilized 

should generally not exceed a total concentration of 10% 
and generally will be maintained at less than 5% and 
preferably less than 3%. Furthermore, any individual 
component should not exceed 5% and preferably 3% and 
most preferably less than 1% of the product. 

In the preferred liquid form, the use of the present 
composition is marvelously simple and efficient. Com 
pared to present heavy duty laundry detergent powders, 
much smaller volumes of the present liquids may be em 
ployed to obtain cleaning of soiled laundry. For example, 
in a typical and preferred formulation of this invention, 
only about 2 ounces or 1A cup of liquid need to be used 
for a full automatic machine tub of wash, in which the 
water volume might be from- 15 to 18 gallons. Thus, the 
concentration of liquid detergent in the wash water is on 
the order of 0.1% i.e. 1 gram per liter or 1,000 parts per 
million. Generally, the proportion employed will be from 
0.7 to 1.5 grams per liter. The proportions of other con 
stituents of the liquid compositions may vary accordingly. 
Of course, equivalent results can be obtained by using 
larger proportions to a more dilute liquid detergent but 
the greater quantity needed will require additional pack 
aging and shipping space and will be less convenient for 
the consumer to use. However, it is considered that the 
use of such more dilute products is within the present in 
vention if the relative proportions of components is main 
tained. In other words, the present invention is not avoided 
by merely preliminarily diluting the liquid detergent with 
water since the same and result is obtained because the 
wash Water also serves to dilute the detergent down to a 
use concentration. 
Although it is preferred to employ wash water of 

reasonable hardness and at an elevated temperature, the 
present invention is also useful in laundering clothes and 
other items in hard waters and in extremely soft waters, 
as well as in waters at room temperature or below. Thus, 
Water hardnesses may range from 0 to over 300 parts per 
million as calcium carbonate and ‘washing temperatures 
may be from 10° C. to 80° C. Preferably, the temperatures 
will be from room temperature, 20 to 25° C., to 70°. 
Also, although washing will ordinarily be effected in an 
automatic washing machine, with the washing followed 
by rinse and spin or draining or wringing operations, it 
is contemplated that the detergent may also be used for 
hand washing of laundry. In such cases, the concentration 
in water of the liquid detergent will often be increased 
and sometimes it may be full strength to assist in washing 
out otherwise di?icult to remove soils or stains. After 
completion of the washing and spinning operations, it will 
be general practice to dry the laundry in an automatic 
dryer soon thereafter but such particular drying operation 
is not necessary. 
When the liquid detergent is added to water, whether 

that water is hot or cold, the detergent immediately dis 
solved uniformly throughout the wash Water, even in the 
absence of signi?cant agitation. Washing and brightening 
agents are carried into contact with all the laundry and 
there are no localized overconcentrations of either of these 
materials. The clothing washed, following normal meth 
ods, is exceptionally clean and in comparative tests the 
product has been rated as good as some of the best of the 
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commercial heavy duty detergents on the market. Although 
it is a low- and non-foaming detergent composition and 
thus very suitable for side-loading washing machines, ex 
cellent washing is also obtained in top loading machines 
in which foaming detergents are normally employed. Re 
peated testing of soiled and re-soiled laundry items, using 
the present compositions and larger quantities of com 
mercial heavy duty detergents built with phosphate or 
NTA, show that the soilings are repeatedly removed and 
no objectionable build-up thereof occurs. For the most 
part, users do not note any really signi?cant differences 
between the washing properties of the present composition 
and commercial compositions tested. In fact, there has 
been a signi?cant preference for the present product. 
The novel composition of the present invention will 

now be illustrated by the following speci?c examples 
which are for the purposes of illustration only and are to 
be taken as in no way limiting the scope of the instant 
invention. In the following examples, all the parts and 
percentages are by weight and all temperatures in degrees 
centigrade, unless otherwise noted. 

EXAMPLE 1 

A mixture of sodium salts of C12—C18 carbon atom long 
chain fatty acids is maintained in heavy ?uid form so that 
the disodium salt of tetrahydroxysuccinic acid can be ho 
mogeneously blended therewith. Various adjuvants are 
then added to the thick mixture. The soap composition is 
then transferred to a conventional solid soap-bar making 
apparatus and the minor amount of solvent present is re 
moved. The resultant product has the following composi 
tion and provides a solid soap-bar which may be used in 
the conventional manner: 

Percent 
Sodium salt of Ola-C18 long chain fatty acids _____ 70 
Disodium salt of tetrahydroxysuccinic acid _____ __ 29 
Perfume .1 
Coloring agent ____________________________ .._ .5 

Germicidal agent _..__ .4 

100.0 

This soap-bar provides excellent cleaning action when 
used for washing glass test plates in water of varying hard 
nesses (e.g. calcium ion content 50 p.p.m., 100 p.p.m., 150 
p.p.m. and 300 p.p.m.). All of the glass plates appear 
cleaner than the control plates washed with the same soap 
composition but without the sodium salt of tetrahydroxy 
succinic acid. 

This example demonstrates the chelating activity of the 
cleaning composition in the form of a hard soap or bar 
soap. 

EXAMPLE 2 

A clear liquid detergent having the following formula 
is prepared by slurrying a mixture of optical brighteners 
in isopropanol followed by the addition of water with stir 
ring. Subsequently, the anionic detergent is added and 
following a few minutes agitation at moderate speed, the 
solution becomes clear: 

Neodol 25-38 (C1245 alcohol 3 E0 sulfate, sodium 
salt, 60% active ingredient _________________ __ 45.0 

Tetrahydroxysuccinic acid ___________________ __. 18.4 

Isopropyl alcohol __________________________ __ 8.6 
Brighteners ____. 1.1 
Water Q.S. -— 

100.0 

The above formulation forms a clear, one-phase, low 
viscosity liquid detergent which dissolves rapidly and 
completely in wash Water at 100° F. without any stirring 
whatsoever. Furthermore, when compared with other 
biodegradable detergent compositions with or without 
builders, the above noted composition possesses similar 
detergency and cleaning characteristics. 

Formulas similar to that given above, in which the 
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10 
fatty alcohol-polyoxyethylene condensation product is 
changed, so that the alkyl group is of 10, 12 or 16 carbon 
atoms or a mixture thereof and the polyoxyethylene 
chain is of 8, 10 or 14 ethylene oxide groups or a mixture 
thereof, similarly effective detergency is obtained. Such 
is also the case when different optical brighteners are 
employed and when sodium hydroxide, potassium hy 
droxide, triethanolamine or ammonia is utilized instead 
of monoethanolamine as an alkaline material. Such prod 
ucts also remain clear on storage despite the presence of 
small quantities of metal ions which can form insoluble 
salts. Also, no discoloration is noted in clothing washed 
with such products even when ordinary tap water is used 
for such washings and when it contains as much as 150 
parts per million of hardness, as calcium carbonate, and 
includes iron. 
When the proportions of the various components are 

changed, within the ranges recited, an acceptable clear 
liquid product is obtainable and this is also the case 
when selected adjuvants of the type described are em 
ployed in small quantities for their desired effects. When 
it is desired to make the product opaque, creamy or 
cloudy, usually for marketing purposes, an opaci?er such 
as behenic acid results in a uniformly cloudy product, 
when employed at about 1% concentration. Although 
clear and stable liquid detergent solutions are obtainable, 
care should be exercised in formulation. For example, if 
an excessive quantity of an anionic detergent, e.g., over 
7% or lauryl alcohol sulfate is utilized, separation of 
the product into two phases may occur. Similarly, if the 
content of ethanol or isopropanol is diminished below 
5%, the fatty alcohol-ethylene oxide condensate will 
often gel. Of course, an experienced formulator of deter 
gent compositions, with the present description before 
him, will be able to avoid any such adverse e?ects. 

EXAMPLE 3 
The following ingredients are mixed together in liq 

uid of the composition until a clear homogeneous prod 
uct results: 

Neodol 45-11 polyethoxy nonionic surfactant with 
14 to 15 alcohol polyethoxy (llEO) ______ __ 62.5 

pH adjuster _ 2.5 
Disodium salt of tetrahydroxysuccinic acid ..____ 25 
Isopropanol 10 

100 
The above formulation forms a clear, one-phase, low 

viscosity liquid detergent which dissolves rapidly and 
completely in wash water at 100° F. without any stirring 
whatsoever. Furthermore, when compared with other 
conventional detergent compositions whether biodegrada 
ble or non-biodegradable and whether built or non-built, 
the above noted composition possesses similar detergency 
and cleaning characteristics. 

EXAMPLE 4 

A liquid detergent containing 15.0 Neodol 25-38, 
1.8% of 80/20 tallow coco soap, 20%, 20% tetrahy 
droxysuccinic acid, 8.9% isopropyl alcohol and 35.7% 
water, impurities and brighteners is prepared. When this 
formulation is placed in a top-loading washer without 
laundry in 17 gallons of 120° F. tap water, 51 grams of 
this formulation ?ll only 50% of the air space within the 
washing machine with foam and there is no foam in the 
rinse water. However, a similar amount of a formulation 
without the tallow/ coco soap completely ?lls the air 
space within the washer with foam within three minutes 
and there is some foam in the rinse water. 

EXAMPLE 5 

This example demonstrates the improved compatibility 
of the bullders of this invention in detergent compositions 
when compared to a conventional phosphate built deter 
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gent comprising 15% linear triadecyl benzene sulfonate, 
35% pentasodium tripolyphosphate and 50 sodium sul 
fate at a 0.15 concentration in water. 

In the phosphate built detergent and each of the deter 
gent formulations given in Examples 2, 3, and 4 above, 
the isopropyl alcohol content is varied as follows with a 
proportionate increase in water content: 

Percent 
5 
10 
15 
2O 
25 
30 

Although each of the above variations provides deter 
gents with adequate detersive properties, the phosphate 
built detergent was cloudy in water at the isopropanol 
content of Examples D, E and F while the detergent com 
positions of the instant invention were all entirely clear. 

EXAMPLE 6 

The following formulations are prepared and are tested 
against a control comprising 15% linear triadceyl ben 
zene sulfonate, 35% pentasodium tripolyphosphate and 
50% sodium sulfate at a 0.15 concentration: 

Percent AI 

A B C D E F 

Neodol 25~3S ........... _- 53. 6 46. 2 54. 6 42. 1 31. 0 36.9 
Neodol 4511 _ 11. 5 Y 10. 3 ____ ._ 
‘Tetrahydroxysuccinic 
acid ..... -; ........... _- 25.0 18 0 20.0 22.0 22.0 25.0 

LDBS 10. 5 10. 3 .... - 
012-1: ' ' ‘ 9. 2 

Soap, 80/20 tallow/coco _ _ - 1. 8 1. 9 ............................ .. 
Isopropyl alcohol _______ _- 8. 9 9. 6 10.0 8.8 8. 6 7. 7 
Watgr and impurities, 

Total _____________ . . 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 

When each of the above formulations is tested at a 
0.1% concentration according to Spangler Soil Tests, the 
results are observed by measuring Rd as a measure of 
greyness on a scale of 1-100 (100 being white) with a 
Gardner Automatic Color Difference Meters. About a 
one Rd unit difference is visually discernible. In each of 
the Spun Nylon soiled cloth samples (Testfabrics, Inc.) 
washed in Rd, reading did not dilfer greater than 1 unit 
from the ‘Rd reading of the fabric washed in the phos 
phate builder composition. Further, upon visual exami 
nations, the samples A-F could not be distinguished by 
the phosphite Washed control sample. Thus, the builders 
of the instant invention are shown to be at least equal to 
the conventional phosphate builders for cleaning power. 

EXAMPLE 7 

A white, free-?owing, spray-dried detergent having the 
following formula is evaluated in comparison with a 
commercially acceptable detergent utilizing New Bruns 
wick, N.J., tap water containing about 100 parts per 
million magnesium and calcium hardness as expressed as 
calcium carbonate: 

Percent 
Neodol 24-3S (AI) ______________________ .... 15.00 
Diammonium tetrahydroxysuccinic acid ______ __ 18.40 
Soda ash 45.00 
Carboxy methyl cellulose (CMS) ___________ .._ 0.50 
Brighteners 0.84 
Net-2504 10.26 
Water 10.00 

100.00 
‘In one set of tests, cotton cloths are repeatedly soiled by 

rubbing these cloths against human skin at various periods 
during the day followed by evenly dividing these cloths 
and washing utilizing the above noted dry detergent and 
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12 
the phosphate built control product in a laboratory Terg 
o-tometer washing machine. lReflectometer readings are 
taken on the washed cloths and are compared to deter 
mine the extent of soil removal which is utilized to per 
form a statistical analysis to establish whether or not a 
difference exists between the washing abilities of the ma 
terials tested. 
The statistical analysis shows that the instant heavy 

duty dry detergent containing no phosphates performs as 
satisfactorily as the control product which contains ap 
proximately 35 % of polyphosphates. Following repeated 
resoiling and rewashing of the same materials, the same 
results are obtained. When the above noted dry heavy 
duty detergent is tested against a commercial product 
utilizing a bundle test having a variety of soiled articles 
of clothing made of cotton, polyester-cotton blends, rayon 
and nylon utilizing a full size automatic washing machine, 
the small scale Terg-o-tometer test results are con?rmed. 

Similar results are obtained when the Neodol 25-3S is 
replaced by the higher fatty alcohol ethoxylated sulfates 
including those wherein the higher fatty alkyl is mixed 
C1243 or C1445; however, it appears that the mixture of 
C1245 is a better washing agent in the present composition 
than the narrower cuts of higher fatty alcohol derivatives. 

Instead of the mixture of soda ash and tetrahydroxy 
succinic acid utilized as builders, sodium citrate dihydrate 
and other forms of citric acid intermediate salts may be 
utilized, including the potassium, ammonium and lower 
alkylamine salts of these materials. 

EXAMPLE ‘8 

The formulation of Example 2 is repeated except that 
the Neodol 25-35 is replaced by the following amounts of 
Neodol 25-38 and combinations of 25-38 and other syn~ 
thetic detergents: 

(a) 52.2% Neodol 25-3S and 13% Neodol4511((C14_15 
alkyl polyethenoxy non-ionic containing 11 moles of 
ethylene oxide); 

(b) 70% Neodol 25-35; 
(c) 35% Neodol 25-38 and 15% Neodol 4511; 
(d) 50% mixed C1445 normal primary alkyl mixed tri 

and tetraethenoxy sulfate; 
-(e) 45% stearyl pentaethenoxy sulfate, triethanolamine 

salt and 10% mixed C1245 normal primary alkyl plus 7 
ethylene oxides groups; and 

(f) 31.0% Neodol 25-38, 10.3% Neodol 4511 and 
4.7% of linear dodecyl benzene sulfonate. 
Each of the above noted liquid detergent compositions 

produces a clear, one-phase material which has a low 
viscosity and is rapidly dispersed upon pouring into still 
water at 100° F. ‘without stirring. Furthermore, each of 
the above noted detergent compositions possesses excel 
lent detersive properties and compares favorably with 
phosphate built heavy duty liquid detergent compositions. 

EXAMPLE 9 

In each of the detergent formulations of Examples 2, 
3, and 4, the isopropanol is replaced with the following 
monohydric and polyhydric alcohols: 

A Ethanol. 
B __ ___ n-Propanol. 

C ____________________________ __ n-Butanol. 

D ____________________________ __ Sec-butanol. 

E ____________________________ __ t-Butanol. 

F ___- _ Ethylene glycol. 

G ____________________________ __ Propylene glycol. 
H ___ Glycerol. 

All of the cleaning compositions were clear and pos 
sessed excellent detersive properties. 

EXAMPLE 10 

This example demonstrates the suitability of additional 
sequestration agents in determent compositions with the 
builders of this invention. The following conventional 
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detergent builders, such as sodium tripolyphosphates and 
NTA, are substituted for part of the disodium salt of 
tetrahydroxysuccinic acid as follows in detergents of the 
formulation of Example 4: 
A ___________ __ Detergent of Example 4. 
B ___________ .._ Detergent of Example 4 with 1/2 of the 

builder replaced with sodium tripoly 
phosphate. 

C ___________ __ Detergent of Example 4 with 1/2 of the 
builder replaced with NTA. 

[Fabrics are washed in the manner of Example 7 and 
examined for comparative results. No discernible visual 
difference can be noticed among the fabrics washed with 
samples A, ‘B and C. Re?ectomer readings veri?ed these 
results as no Rd value differed greater than 1 unit. 
While the builders of the present invention have been 

illustrated by way of the foregoing speci?c examples, such 
examples and speci?cation are for the purposes of illus 
tration only and are to be in no way taken as limiting 
the scope of the present invention which is properly 
de?ned by the appended claims. 
What is claimed is: ‘ 
1. A cleaning composition comprising from 95 to 307 

by weight of a detergent and from 5 to 70% by weight of 
a detergent builder selected from the group consisting of 
tetrahydroxysuccinic acid and the water soluble salts 
thereof. 

2. The cleaning composition of claim 1, wherein said 
detergent is an organic synthetic detergent selected from 
the group consisting of anionic, cationic, nonionic, 
ampholitic and zwitterionic surface active compounds and 
mixtures thereof. 

3. The cleaning composition of claim 1, wherein said 
detergent builder is the disodium salt of tetrahydroxy 
succinic acid. 
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4. The cleaning composition of claim 1 which, mixed 

with an aqueous medium, yields a pH of at least about 9. 
‘5. The cleaning composition of claim 2, wherein said 

detergent is a nonionic or anionic detergent. 
6. A liquid cleaning composition comprising from 95 

to 30% by weight of a detergent, from 5 to 70% by 
weightof detergent builder selected from the group con 
sisting of tetrahydroxysuccinic acid, and the water soluble 
salts thereof and from 7 to 25% by weight of an organic 
solvent. 

7. The liquid cleaning composition of claim 6, wherein 
said detergent is an organic synthetic detergent selected 
from the group consisting of anionic, cationic, nonionic, 
ampholitic and zwitterionic surface active compounds and 
mixtures thereof. 

8. The liquid cleaning composition of claim 6, wherein 
said detergent builder is the disodium salt of tetrahydroxy 
succinic acid. 

9. The liquid cleaning composition of claim 6, wherein 
said organic solvent is selected from the group consisting 
of lower monohydroxy and polyhydroxy alkanols. 

10. The liquid cleaning composition of claim 7, wherein 
said detergent is a nonionic or anionic detergent. 

11. The liquid cleaning composition of claim 6, which 
when mixed with an aqueous medium, has a pH of at least 
about 9. 
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