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LIQUID LAUNDRY DETERGENT 
FORMULATIONS 

FIELD OF THE INVENTION 
. . . . 5 

The present lnventron relates to a clear, ?owable llqllld 
laundry detergent formulation which comprises one or more 
C11 alcohol ethoxylate compounds, one or more alcohol 
ethoxysulfate compounds, one or more alkylaryl sulfonate 
compounds, water, and optionally, one or more organic 
water—soluble builders. 

BACKGROUND OF THE INVENTION 

The detergent industry is currently quite interested in 
concentrated detergent products. These products provide 
advantages to the consumer, who has a product which can be 
more easily used and in lower amounts. The products also 
provide advantages to the manufacturer and distributor, who 
have lower transportation and warehousing costs. Prepara— 
tion of concentrated built laundry liquids containing high 
levels of surfactant and builder has been, however, difficult 
due to the limited solubility of surfactants and most builders 
in water. 

It has been found that the use of C11 alcohol ethoxylate 
compounds allows higher levels of both surfactant and 
builder to be incorporated into both built and unbuilt laundry 
liquids than is possible with laundry liquids containing 
alcohol ethoxylate compounds having different carbon num 
bers. It has further been found that the concentrations of both 
surfactant and builder can be increased without adversely 
affecting the clarity or the ?owability of the laundry liquids. 

SUMMARY OF THE INVENTION 

The present invention provides a clear, ?owable liquid 
laundry’ detergent formulation comprising one or more C11 
alcohol ethoxylate compounds, one or more alcohol ethox 
ysulfate compounds, one or more alkylaryl sulfonate com 
pounds, water, and optionally, one or more organic water 
soluble builders. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 represents the maximum concentrations of surfac 
tants (alcohol ethoxylate, alcohol ethoxysulfate and linear 
alkylbenzenesulfonate) and builder, if present, which can be 
incorporated into a clear, ?owable laundry liquid both in the 
presence and absence of a C11 alcohol ethoxylate nonionic 
surfactant component. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention provides clear, ?owable liquid 
laundry detergent formulations comprising one or more C11 
alcohol ethoxylate compounds, one or more alcohol ethox 
ysulfate compounds, one or more alkylaryl sulfonate com 
pounds, water, and optionally, one or more organic water 
soluble builders. The laundry liquid formulations of the 
present invention typically contain from about 1 percent by 
weight to about 30 percent by weight of one or more C11 
alcohol ethoxylate compounds, from about 1 percent by 
weight to about 30 percent by weight of one or more alcohol 
ethoxysulfate compounds, from about 1 percent by weight to 
about 30 percent by weight of one or more alkylaryl sul 
fonate compounds, and from about 30 percent by weight to 
about 80 percent by weight of water. When the laundry 
liquid formulation is a built formulation, it typically contains 
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2 
from about 1 percent by weight (% wt.) to about 20 percent 
by weight of one or more organic water-soluble builders. 
The C11 alcohol ethoxylate component of the present 

invention is suitably the ethylene oxide adduct (polyethyl 
eneglycol ether) of one or more C11 primary or secondary 
alcohols. The C11 alcohol ethoxylate may be represented by 
the formula R—(OC2H4),,O—H (I), wherein R is a C11 alkyl 
group and n represents the average number of oxyethylene 
groups per molecule and is an integer in the range of from 
about 5 to about 12, preferably from about 7 to about 10. R 
is preferably a straight chain C11 alkyl group. 
The alcohol ethoxylate component of this invention can 

be conventionally prepared by the sequential addition of 
ethylene oxide to the corresponding C11 alcohol in the 
presence of a strong base, such as an alkali metal or alkaline 
earth metal hydroxide, which serves as a catalyst for the 
ethoxylation reaction. The most common class of alcohol 
ethoxylates and the ones which are particularly useful in this 
invention are the primary alcohol ethoxylates, i.e., com 
pounds of formula I in which R is a C11 alkyl group and the 
—(OC2H4)nH ether substituent is bound to a primary carbon 
of the C11 alkyl group. 
The amount of C11 alcohol ethoxylate compound or 

compounds present in the laundry liquid formulation of the 
present invention is typically in the range of from about 1 
percent by weight to about 30 percent by weight, and 
preferably in the range of from about 5 percent by weight to 
about 20 percent by weight, basis the total weight of the 
formulation. 

The laundry liquid formulation also contains one or more 
alcohol ethoxysulfate compounds, i.e., alkyl ethylene oxide 
ether sulfate compounds. The general class of alcohol ethox 
ysulfates suitable for use in the present invention may be 
represented by the formula R'—O—(CH2CH2O)x——SO3M 
(II), wherein R‘ is a straight chain or branched chain alkyl 
group having in the range of from about 8 to about 18 carbon 
atoms, preferably from about 12 to about 18, or an alkylaryl 
group having an alkyl moiety having from about 8 to about 
12 carbon atoms, x represents the average number of oxy 
ethylene groups per molecule and is an integer in the range 
of from about 1 to about 12, and preferably from about 2 to 
about 7, and M is a cation selected from an alkali metal ion, 
an ammonium ion, and mixtures thereof. R‘ is preferably a 
straight chain alkyl group, that is, at least about 50 percent, 
preferably about 80 percent, of the alkyl R‘ groups in the 
formulation are straight chain. It is understood that R‘ can be 
substituted with any substituent which is inert such as, for 
example, halo groups. 
The alcohol ethoxysulfate component is typically pre 

pared by ?rst reacting an alcohol having from about 8 to 
about 18 carbon atoms with about 1 to about 12 moles of 
ethylene oxide per mole of alcohol to form an alcohol 
ethoxylate product. Thereafter, the alcohol ethoxylate prod 
uct is then sulfated with a suitable sulfating agent, and the 
resulting sulfated product is neutralized with an aqueous 
alkali metal solution. 

Speci?c alcohol ethoxysulfates suitable for use in the 
laundry liquid formulations of the present invention include 
sulfated ethoxylated fatty alcohols, preferably linear or 
secondary alcohols having from about C8 to about C13, 
preferably from about C12 to about C15 alkyl groups, and an 
average of about 1 to about 12, preferably from about 2 to 
about 7, moles of ethylene oxide per mole of alcohol, and 
sulfated ethoxylated alkylphenols having from about C8 to 
about C18, preferably from about C12 to about C15 alkyl 
groups, and an average of about 1 to about 12 moles of 
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ethylene oxide per mole of alkylphenol. The preferred class 
of alcohol ethoxysulfates for use in the laundry liquid 
formulation is sulfated linear alcohols such as those pre 
pared by sulfating a C12—C15 alcohol ethoxylated with an 
average of from about 2 to about 7 moles of ethylene oxide. 
The amount of alcohol ethoxysulfate compound or com 

pounds present in the laundry liquid formulation of the 
present invention is typically in the range of from about 1 
percent by weight to about 30 percent by weight, and 
preferably in the range of from about 5 percent by weight to 
about 20 percent by weight, basis the total weight of the 
formulation. 
The laundry liquid formulation further contains one or 

more alkylaryl sulfonate compounds. Particularly suitable 
alkylaryl sulfonates are those in which the alkyl group 
contains from about 8 to about 16 carbon atoms. Compounds 
having a linear (straight chain) alkyl group are preferred. 
Alkylaryl sulfonate compounds are typically prepared by the 
alkylation of benzene with ole?ns (e.g., C,3 to C16 ole?ns), 
followed by sulfonation (e.g., reaction with S03) to produce 
alkylbenzene sulfonic acids, and ?nally neutralization (e.g., 
with sodium hydroxide) to yield the (sodium) sulfonate salt. 
The salt is preferably an alkali metal, ammonium or amine 
salt, or a mixture of such salts. Alkali salts are particularly 
preferred, especially sodium salts. 

Alkylaryl sulfonates which are especially suitable for use 
in the laundry liquid formulations of the present invention 
are linear alkylbenzene sulfonates in which the average 
number of carbons in the alkyl group is from about 11 to 
about 13, with linear alkylbenzene sulfonates having 11 
carbon atoms in the alkyl group being particularly preferred. 
The amount of alkylaryl sulfonate compound or com 

pounds present in the laundry liquid formulation of the 
present invention is typically in the range of from about 1 
percent by weight to about 30 percent by weight, and 
preferably in the range of from about 5 percent by weight to 
about 20 percent by weight, basis the total weight of the 
formulation. 

In addition to the C11 alcohol ethoxylate nonionic surfac 
tant component and the alcohol ethoxysulfate and alkylaryl 
sulfonate anionic components, the laundry liquid formula 
tion may contain one or more additional surfactants selected 
from the group consisting of nonionic surfactants, anionic 
surfactants, zwitterionic surfactants, cationic surfactants and 
mixtures thereof. The additional surfactant compounds 
would function as cleaning agents in the liquid laundry 
detergent formulations of the present invention. 

In addition to the C11 alcohol ethoxylate component, 
suitable nonionic surfactants for use as additional surfactants 
in the detergent formulation of the present invention are 
suitably made up of one or more ethylene oxide adducts (i.e., 
“ethoxylates”) of alcohols or alkyl-substituted phenols, and 
can be represented by the formula RO—(CH2CH2O),,—H, 
wherein the R0 group corresponds to the starting alcohol or 
alkyl-substituted phenol (in each case less its active hydro 
gen atom). In general, the alcohol ethoxylates are preferably 
derived from alcohols, particularly alkanols, in the carbon 
number range from about 9 to 16, while preferred alkylphe 
nol ethoxylates are derived from those having alkyl sub 
stituents in the carbon number range from about 8 to 12. 
Both the alcohol ethoxylates and the alkyl-phenol ethoxy 
lates are nonionic surfactants well known as components of 
commercial liquid laundry detergent formulations. 

With regard to the use of alcohol ethoxylates as additional 
surfactants, the individual compounds are more preferably 
characterized by an alkyl R group in the carbon number 

20 

25 

35 

40 

45 

55 

60 

65 

4 
range from about 12 to 15. Both primary and secondary 
alcohol ethoxylates (having primary or secondary alkyl R 
groups, respectively) are suitable in the invention. The R 
group is suitably linear or branched. 

The alkyl-substituted phenol ethoxylate compounds more 
preferably have an alkyl substituent with between about 8 
and about 11 carbon atoms. The alkyl substituent may be 
either branched or linear. 

Suitable alcohol ethoxylates for use as additional nonionic 
surfactants contain an average number of ethylene oxide 
units (i.e., an average value of n in the above formula) which 
is in the range from about 4 to 12 per molecule. Preferably, 
the additional ethoxylate surfactants contain an average 
number of ethylene oxide units which is in the range from 
about 5 to 10 per molecule, with between about 5 and 9 
ethylene oxide units being particularly preferred for the 
alcohol ethoxylates and between about 6 and 10 ethylene 
oxide units being particularly preferred for the alkyl phenol 
ethoxylates. 

Suitable anionic surfactants for use as additional surfac 
tant compounds in the laundry liquid fonnulation of the 
present invention include the water-soluble, particularly the 
alkali metal, ammonium and alkylolamrnonium (e. g., mono 
ethanolammonium, diethanolammonium or tn'ethanolam 
monium) salts of organic sulfuric acid reaction products 
having in their molecular structure an alkyl group containing 
from about 10 to about 20 carbon atoms and a sulfonic or 
sulfuric acid ester group. As used herein, the term “alkyl” 
also includes the alkyl portion of aryl groups. Examples of 
anionic synthetic surfactants include primary alkyl sulfates 
and secondary alkyl sulfates, especially those obtained by 
sulfating the higher alcohols (Cg-C18 carbon atoms) and/or 
detergent range ole?ns (Cg-C18 carbon atoms). Especially 
suitable are secondary alkyl sulfates in which the average 
number of carbon atoms in the chain is in the range of from 
about 14 to about 18. 

Other anionic surfactants suitable for use as additional 
surfactants in the laundry liquid formulation of the present 
invention include the water-soluble salts of: paraffin sul 
fonates containing from about 8 to about 24 carbon atoms; 
alkyl glyceryl ether sulfonates derived from ethers of 
C,3—C18 alcohols; and alkyl phenol ethoxysulfates containing 
from about 1 to about 10 units of ethylene oxide per 
molecule and from about 8 to about 12 carbon atoms in the 
alkyl group. Also suitable as additional anionic surfactants 
are the water-soluble salts of esters of alpha-sulfonated fatty 
acids containing from about 6 to about 20 carbon atoms in 
the fatty acid group and from about 1 to about 10 carbon 
atoms in the ester group; water-soluble salts of 2-acyloxy 
alkane-l-sulfonic acids containing from about 2 to about 9 
carbon atoms in the acyl group and from about 9 to about 23 
carbon atoms in the alkane moiety; water-soluble salts of 
ole?n sulfonates containing from about 12 to about 16 
carbon atoms; and beta-alkyloxy alkane sulfonates contain 
ing from about 1 to about 3 carbon atoms in the alkyl group 
and from about 8 to about 20 carbon atoms in the alkane 
moiety. 

Suitable zwitterionic surfactants for use as additional 
surfactant compounds in the laundry liquid formulation of 
the present invention include derivatives of aliphatic qua 
temary ammonium, phosphonium, and sulfonium com 
pounds in which the aliphatic moiety can be straight chain 
or branched chain and wherein one of the aliphatic substitu 
ents contains from about 8 to about 24 carbon atoms and 
another substituent contains at least one anionic water 
solubilizing group. Examples of suitable zwitterionic sur 
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factants include 3(N,N-dimethyl-N-hexadecylammonio) 
propane-l-sulfonate and the ammonium sulfonates and 
sulfates disclosed in U.S. Pat. Nos. 3,925,262, issued Dec. 9, 
1975 and 3,929,678, issued Dec. 30, 1975, the teachings of 
which are incorporated herein by reference. 

Suitable cationic surfactants for use as additional surfac 
tant compounds in the laundry liquid formulation of the 
present invention include octadecyl trimethylammonium 
chloride, cetyl tn'methylammonium methyl sulfate, poly 
meric cationics derived from monomers such as N,N,N 
trimethyl—N-methylacryloxy (2-hydroxy propyl) ammonium 
chloride and cationic monomers such as those described in 
U.S. Pat. Nos. 4,212,820, issued on Jul. 15, 1980, 4,098,987, 
issued Jul. 4, 1978, 4,171,418 issued on Oct. 16, 1979, and 
4,426,489, issued Jan. 7, 1984, the relevant teachings of 
which are incorporated herein by reference. In addition to 
quaternary ammonium cationic moieties, the compounds 
with phosphonium, sulfonium, pyridinium and isothiouro 
nium moieties and the like are also among the well-known 
cationic surfactants. 
When the laundry liquid formulation contains one or more 

additional surfactant compounds, the amount of such com 
pound(s) typically present in the liquid laundry detergent 
formulation is in the range of from about 1 percent by weight 
to about 10 percent by weight, and preferably in the range 
of from about 1 percent by weight to about 5 percent by 
weight, basis the total weight of the formulation. 

In addition to the C11 alcohol ethoxylate, alcohol ethox 
ysulfate, alkylaryl sulfonate surfactant compounds, the only 
other necessary component of the laundry liquid formulation 
of the invention is water. In general, water is present in an 
amount in the range of from about 30 percent by weight to 
about 80 percent by weight, and preferably in the range of 
from about 40 to about 70 percent by weight, basis the total 
weight of the formulation. 
The laundry liquid formulations of the present invention 

can be built laundry liquids or unbuilt laundry liquids. Built 
laundry liquids are desirable when good cleaning perfor 
mance in hard water is desired. The formulation for a built 
laundry liquid can be the same as that for an unbuilt 
formulation except that, in addition to water and the C11 
alcohol ethoxylate, alcohol ethoxysulfate, alkylaryl sul 
fonate surfactant compounds, the built formulation will 
contain one or more organic water-soluble builders which, in 
general, provide enhanced cleaning performance by soften 
ing the water. The builder is a water-soluble organic com 
pound and is preferably a water-soluble polycarboxylate 
builder. Suitable water-soluble organic builders include the 
water-soluble salts, especially the sodium, potassium, and 
alkylolammonium salts, of citric acid, nitrilo triacetic acid, 
ethylenediamine tetraacetic acid, carboxymethylsuccinic 
acid, tartaric acid monosuccinate, and tartaric acid disucci 
mate. The builder is preferably selected from the group 
consisting of sodium citrate, potassium citrate, monoetha 
nolammonium citrate, diethanolammonium citrate, trietha 
nolammonium citrate, sodium nitrilo triacetate, monoetha 
nolammonium nitrilo triacetate, diethanolammonium 
nitrilotriacetate, triethanolammonium nitrilo triacetate, 
potassium nitrilo triacetate, sodium ethylenediamine tetraac 
etate, potassium ethylenediamine tetraacetate, monoethano 
lammonium ethylenediamine tetraacetate, diethanolammo 
nium ethylenediamine tetraacetate, triethanolammonium 
ethylene diamine tetraacetate, the sodium salt of tartaric acid 
monosuccinate, the potassium salt of tartaric acid monosuc 
cinate, the monoethanolammonium salt of tartaric acid 
monosuccinate, the diethanolammonium salt of tartaric acid 
monosuccinate, the triethanolammonium salt of tartaric acid 
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6 
monosuccinate, the sodium salt of tartaric acid disuccinate, 
the potassium salt of tartaric acid disuccinate, the monoet 
hanolammonium salt of tartaric acid disuccinate, the dietha 
nolammonium salt of tartaric acid disuccinate, the trietha 
nolammonium salt of tartaric acid disuccinate, and mixtures 
thereof. In a particularly preferred embodiment, the water 
soluble organic builder is sodium citrate. The builder is 
present in an amount of from about 1 percent by weight to 
about 20 percent by weight, preferably from about 5 percent 
by weight to about 15 percent by weight. 

With respect to built laundry formulations of the present 
invention, the weight ratio of total surfactant (C11 alcohol 
ethoxylate, alcohol ethoxylate and alkylaryl sulfonate sur 
factant compounds plus any additional surfactant com 
pound(s)) to water-soluble organic builder will typically be 
in the range of from about 6:1 to about 2:1, and preferably 
in the range of from about 5:1 to about 3:1. 

In addition to the organic water-soluble builders, built 
formulations may contain one or more hydrotropes and/or 
solubilizers to aid in the blending of the surfactant and 
builder components. Suitable hydrotropes include sodium 
xylenesulfonate, propylene glycol, sodium cumene 
sulfonate, hexylene glycol, sodium toluenesulfonate and the 
like, with sodium xylenesulfonate and propylene glycol 
being preferred. When one or more hydrotropes is included 
in the formulation, it generally represents less than about 10 
percent by weight of the formulation. 
The laundry liquid formulations of the present invention, 

both built and unbuilt, may include minor amounts of other 
components known in the art for use in such products such 
as, for example, fragrances, dyes, pH buffers, enzymes, suds 
regulants, anti~redeposition agents, antioxidants and the like. 
Such components, if present, typically comprise less than 
about 5 percent by weight of the formulation. 
The laundry liquid formulation of the present invention 

may be prepared by conventional processing techniques. A 
typical procedure for preparing the formulations of the 
present invention would be to mix the surfactant compo 
nents and hydrotrope(s), if present, at the desired level in 
water and then adding the organic water-soluble builder, if 
any, and any additional ingredients. 
The ranges and limitations provided in the instant speci 

?cation and claims are those which are believed to particu 
larly point out and distinctly claim the present invention. It 
is, however, understood that other ranges and limitations 
which perform substantially the same function in substan 
tially the same manner to obtain the same or substantially the 
same result are intended to be within the scope of the present 
invention as de?ned by the speci?cation and claims. 
The invention is further described with reference to the 

following examples, which are intended to illustrate certain 
aspects of the invention, without limiting its broader scope. 

Illustrative Embodiments 

In the following examples and comparative examples, the 
weight ratio of linear alkylbenzene sulfonate to alcohol 
ethoxysulfate to alcohol ethoxylate is maintained at 3:312. 

EXAMPLE 1 

250 grams of C11 alcohol ethoxysulfuric acid having an 
average of ?ve ethylene oxide units per molecule, 150 grams 
of C11 alcohol ethoxylate (AE) having an average of 9 
ethylene oxide units per molecule, 66 grams of triethanola 
mine, and 22.6 grams of water were mixed at 50° C. 32.0 
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grams of the above mixture were then mixed well by hand 
with 5.0 grams sodium hydroxide (50% in water), 15.0 
grams of C11 linear alkylbenzene sulfonic acid, and 5.0 g 
sodium xylene sulfonate. 3.13 grams of this mixture were 
added to 1.92 grams water to yield a concentrated system 
containing 52% wt. of total surfactant. 2.06 grams of 5% 
sodium xylene sulfonate in water were then added in small 
increments until a clear, ?owable liquid was obtained which 
remained stable inde?nitely at room temperature. The com 
position of the formulation prepared is presented in Table I. 

Comparative Example A 

15.0 grams of C12_13 alcohol ethoxylate (AE) having an 
average of 6.5 ethylene oxide units per molecule, 17.8 grams 
of C11 linear alkylbenzene sulfonic acid, and 5.9 grams of 
sodium hydroxide (50% in water) were mixed well by hand. 
To this mixture were then added 17.8 grams of C11 alcohol 
ethoxysulfuric acid having an average of ?ve ethylene oxide 
units per molecule, 4.9 grams of triethanolamine, and 6.0 
grams sodium xylene sulfonate. 3.10 grams of this mixture 
were then added to 1.90 grams water to yield a concentrated 
system containing 52% wt. of total surfactant. 2.90 grams of 
5% sodium xylene sulfonate in water were then added in 
small increments until a clear ?owable liquid was obtained 
which remained stable inde?nitely at room temperature. The 
composition of the formulation prepared is presented in 
Table I. 

EXAMPLE 2 

250 grams of C11 alcohol ethoxysulfun'c acid having an 
average of ?ve ethylene oxide units per molecule, 150 grams 
of C11 alcohol ethoxylate (AE) having an average of 9 
ethylene oxide units per molecule, 66 grams of triethanola 
mine, and 22.6 grams of water were mixed at 50° C. 32.0 
grams of the above mixture were then mixed well by hand 
with 5.0 grams sodium hydroxide (50% in water), 15.0 
grams of C11 linear alkylbenzene sulfonic acid, and 5.0 
grams sodium xylene sulfonate. 3.13 grams of this mixture 
were added to 1.37 grams water and 0.57 grams sodium 
citrate dihydrate to yield a concentrated system containing 
52% wt. of total surfactant. 1.79 grams of 5% sodium xylene 
sulfonate in water were then added in small increments until 
a clear, ?owable liquid was obtained which remained stable 
inde?nitely at room temperature. The composition of the 
formulation prepared is presented in Table I. 

Comparative Example B 

15.0 grams of C12_13 alcohol ethoxylate (AE) having an 
average of 6.5 ethylene oxide units per molecule, 17.8 grams 
of C11 linear alkylbenzene sulfonic acid, and 5.9 grams of 
sodium hydroxide (50% in water) were mixed well by hand. 
To this mixture were then added 17.8 grams of C11 alcohol 
ethoxysulfuric acid having an average of ?ve ethylene oxide 
units per molecule, 4.9 grams of triethanolamine, and 6.0 
grams sodium xylene sulfonate. 3.10 grams of this mixture 
were then added to 1.33 grams water and 0.61 grams sodium 
citrate dihydrate to yield a concentrated system containing 
52% wt. of total surfactant. 2.32 grams of 5% sodium xylene 
sulfonate in water were then added in small increments until 
a clear ?owable liquid was obtained which remained stable 
inde?nitely at room temperature. The composition of the 
formulation prepared is presented in Table I. 
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8 
EXAMPLE 3 

25.0 grams of C11 alcohol ethoxylate having an average of 
9 ethylene oxide units per molecule, 40.4 grams of C11 linear 
alkylbenzene sulfonic acid, and 10.7 grams of sodium 
hydroxide (50% in water) were mixed well by hand. To 16.4 
grams of this mixture were added 13.1 grams of C1245 is 
alcohol ethoxysulfate having an average of three ethylene 
oxide units per molecule (sodium salt, 70% active in water) 
and 0.6 grams of the above C11 alcohol ethoxylate. 15.0 
grams of this mixture were then mixed well by hand with 
1.81 grams of water. 3.65 grams of this mixture were added 
to 0.91 grams sodium citrate dihydrate and 0.65 grams of 
40% propylene glycol in water to yield a concentrated 
system containing 50% of total surfactant. 3.76 grams of 5% 
propylene glycol in water were then added in small incre 
ments until a clear ?owable liquid was obtained which 
remained stable inde?nitely at room temperature. The com 
position of the formulation prepared is presented in Table I. 

Comparative Example C 

11.29 grams of C12—C15 alcohol ethoxysulfate (AES) 
having an average of three ethylene oxide units per molecule 
(sodium salt, 70% active in water), and 0.28 grams of a 
C12—C13 alcohol ethoxylate (AE) having an average of 6.5 
ethylene oxide units per molecule were mixed well by hand. 
2.05 grams of water were removed from the mixture in an 
oven at 50° C. 14.18 grams of a mixture containing 55% wt. 
Cu, linear alkylbenzenesulfonate (sodium salt), 34% wt. 
Cn-C13 alcohol ethoxylate having an average of 6.5 ethyl 
ene oxide units per molecule and 9% wt. water, 2.01 grams 
of propylene glycol and 0.70 grams of water were added and 
the blend was mixed well. 3.28 grams of this mixture were 
removed and added to 0.91 grams of sodium citrate dihy 
drate and 0.81 grams of water to yield a concentrated sample 
containing 52% wt. of total surfactant and 16% wt. sodium 
citrate and 5% wt. propylene glycol. 4.63 grams of 5% 
propylene glycol in water were then added in small incre 
ments until a clear, ?owable liquid was obtained which 
remained stable inde?nitely at room temperature. The com 
position of the formulation prepared is presented in Table 1. 

EXAMPLE 4 

25.0 grams of C11 alcohol ethoxylate having an average of 
9 ethylene oxide units per molecule, 40.4 grams of C11 linear 
alkylbenzene sulfonic acid, and 10.7 grams of sodium 
hydroxide (50% in water) were mixed well by hand. To 16.4 
grams of this mixture were added 13.1 grams of C12_15 
alcohol ethoxysulfate having an average of three ethylene 
oxide units per molecule (sodium salt, 70% active in water) 
and 0.6 grams of the above C11 alcohol ethoxylate. 15.0 
grams of this mixture were then mixed well by hand with 
1.81 grams of water. 3.65 grams of this mixture were added 
to 0.91 grams sodium citrate dihydrate and 0.65 grams of 
water to yield a concentrated system containing 50% of total 
surfactant. 4.09 grams of water were then added in small 
increments until a clear ?owable liquid was obtained which 
remained stable inde?nitely at room temperature. The com 
position of the formulation prepared is presented in Table 1. 

Comparative Example D 

11.28 grams of C12—C15 alcohol ethoxysulfate having an 
average of three ethylene oxide units per molecule (sodium 
salt, 70% active in water) and 0.21 grams of C12—C13 alcohol 
ethoxylate having an average of 6.5 ethylene oxide units per 
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molecule were mixed well by hand. 1.95 grams of water 
were removed from the mixture in an oven at 50° C. 14.18 
grams of a mixture containing 55% wt. C11 linear alkylben 
zenesulfonate (sodium salt), 34% wt. (In-C13 alcohol 
ethoxylate having an average of 6.5 ethylene oxide units per 
molecule and 9% wt. water and 2.58 grams of water were 
added and the blend was mixed well. 3.28 grams of this 
mixture were removed and added to 0.91 grams of sodium 
citrate dihydrate and 0.81 grams of water to yield a concen 
trated sample containing 52% wt. of total surfactant and 
16% wt. sodium citrate. 7.38 grams of water were then 
added in small increments until a clear, ?owable liquid was 
obtained which remained stable inde?nitely at room tem 
perature. The composition of the formulation prepared is 
presented in Table I. 

Discussion of the Results and Detailed Description 
of the Drawings 

As can be seen in FIG. 1 and Table I, the presence of C11 
alcohol ethoxylate in the liquid laundry detergent formula 
tions allows signi?cantly higher concentrations of total 
surfactant (AE, ABS and LAS) and if present, builder 
(sodium citrate), to be incorporated into a clear, ?owable 
formulation while maintaining a 3:3:2 LAS:AES:AE sur 
factant weight ratio. It can also be seen that the higher 
concentrations attributable to the presence of C11 alcohol 
ethoxylate can be seen both in the absence and presence of 
conventional hydrotropes (propylene glycol and sodium 
xylene sulfonate). 

TABLE I 

20 

25 

10 
from about 8 to about 12 carbon atoms, x represents the 
average number of oxyethylene groups per molecule and is 
an integer in the range of from about 1 to about 12, and M 
is a cation selected from an alkali metal ion, an ammonium 
ion, and mixtures thereof. 

4. The formulation of claim 1 wherein said alkylaryl 
sulfonate compound is a linear alkylbenzene sulfonate hav 
ing an alkyl moiety having from about 8 to about 18 carbon 
atoms. 

5. The formulation of claim 1 wherein said formulation 
additionally contains one or more surfactant compounds 
selected from the group consisting of anionic surfactants, 
nonionic surfactants, zwitterionic surfactants, cationic sur 
factants, and mixtures thereof. 

6. The formulation of claim 5 wherein said one or more 
additional surfactant compounds is selected from the group 
consisting of anionic surfactants, nonionic surfactants, and 
mixtures thereof. 

7. The formulation of claim 1 wherein said formulation 
additionally contains one or more organic water-soluble 
builders. 

8. The formulation of claim 7 wherein said one or more 
organic water-soluble builders is selected from the group 
consisting of the sodium, potassium or alkylolammonium 
salts of citric acid, nitrilo triacetic acid, ethylenediamine 
tetraacetic acid, carboxymethylsuccinic acid, tartaric acid 
monosuccinate, tartaric acid disuccinate, and mixtures 
thereof. 

9. The formulation of claim 8 wherein said organic 
water-soluble builder is sodium citrate. 

LAUNDRY LIQUID FORMULATIONS 

RELATIVE PROPORTIONS OF 
SURFACTANTSQ) % Wt. % Wt. % WLC) % Wt. % WK. Total 

CHAE") AEb) AESC) LASC) Hydrotropec) Water Builder Surfactant Surfactant + Builder 

Example 1 2 _ 3 3 5 6x5)" 58 - 37 37 
Comp. EX. A ~—~ 2 3 3 5 (SXS) 62 — 33 33 
Example 2 2 ~ 3 3 5 (SXS) 50 7.3 38 45 
Comp. EX. B — Z 3 3 5 (SXS) 53 7.3 35 42 
Example 3 2 — 3 3 5 (PGF) 57 8.9 29 38 
Comp. EX, C - 2 3 3 5 (PG) 59 8.3 27 35 
Example 4 2 — 3 3 — 63 8.6 28 37 
Comp. EX. D — 2 3 3 — 72 6.5 21 23 

3)The weight ratio of anionic surfactant (AES + LAS):nonionic surfactant (AE) is 3:1 for all examples. 
b)Alcohol ethoxylate. 
“Alcohol ethoxysulfate. 
d)Lineai' alkylbenzenesulfonate. 
°)Sodium citrate. 
r)Sodium xylene sulfonate. 
g)Propylene glycol. 

What is claimed is: 
1. A clear, ?owable built liquid laundry detergent formu 

lation which comprises one or more C11 alcohol ethoxylate 
compounds, one or more alcohol ethoxysulfate compounds, 
one or more alkylaryl sulfonate compounds, and water. 

2. The formulation of claim 1 wherein said C11 alcohol 
ethoxylate has a formula R—(OC2H4),,O—H (I), wherein R 
is a C11 alkyl group and n represents the average number of 
oxyethylene groups per molecule and is an integer in the 
range of from about 5 to about 12. 

3. The formulation of claim 1 wherein said alcohol 
ethoxysulfate has a formula R'——O—(CHZCHZO)X—SO3M 
(II), wherein R‘ is a straight chain or branched chain alkyl 
group having in the range of from about 8 to about 18 carbon 
atoms, or an alkylaryl group having an alkyl moiety having 
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60 

65 

10. The formulation of claim 7 wherein said formulation 
additionally contains one or more hydrotropes. 

11. The formulation of claim 10 wherein said one or more 
hydrotropes is selected from the group consisting of sodium 
xylenesulfonate, propylene glycol, sodium cumene 
sulfonate, hexylene glycol, sodium toluenesulfonate, and 
mixtures thereof. 

12. A clear, ?owable built liquid laundry detergent for 
mulation which comprises from about 1 percent by weight 
to about 30 percent by weight of one or more C11 alcohol 
ethoxylate compounds, from about 1 percent by weight to 
about 30 percent by weight of one or more alcohol ethox 
ysulfate compounds, from about 1 to about 30 percent of one 
or more alkylaryl sulfonate compounds, and from about 30 
percent by weight to about 80 percent by weight of water. 
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13. The formulation of claim 12 wherein said C11 alcohol 
ethoxylate has a formula R—(OC2H4),,O—H (I), wherein R 
is a C11 alkyl group and n represents the average number of 
oxyethylene groups per molecule and is an integer in the 
range of from about 5 to about 12. 

14. The formulation of claim 12 wherein said alcohol 
ethoxysulfate has a formula R'—O—(CH2CHZO)X—SO3M 
(II), wherein R’ is a straight chain or branched chain alkyl 
group having in the range of from about 8 to about 18 carbon 
atoms, or an alkylaryl group having an alkyl moiety having 
from about 8 to about 12 carbon atoms, x represents the 
average number of oxyethylene groups per molecule and is 
an integer in the range of from about 1 to about 12, and M 
is a cation selected from an alkali metal ion, an ammonium 
ion, and mixtures thereof. 

15. The formulation of claim 12 wherein said alkylaryl 
sulfonate compound is a linear alkylbenzene sulfonate hav 
ing an alkyl moiety having from about 8 to about 18 carbon 
atoms. 

16. The formulation of claim 12 wherein said formulation 
additionally contains one or more surfactant compounds 
selected from the group consisting of anionic surfactants, 
nonionic surfactants, zwitterionic surfactants, cationic sur 
factants, and mixtures thereof. 
‘17. A clear, ?owable built liquid laundry detergent for 

mulation which comprises from about 1 percent by weight 
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to about 30 percent by weight of one or more C11 alcohol 
ethoxylate compounds, ‘from about 1 percent by weight to 
about 30 percent by weight of one or more alcohol ethox 
ysulfate compounds, from about 1 to about 30 percent of one 
or more alkylaryl sulfonate compounds, from about 1 per 
cent by weight to about 20 percent by weight of one or more 
organic water-soluble builders, and from about 30 percent 
by weight to about 80 percent by weight of water. 

18. The formulation of claim 17 wherein said one or more 
organic water-soluble builders is selected from the group 
consisting of the sodium, potassium or alkylolamrnonium 
salts of citric acid, nitrilo triacetic acid, ethylenediamine 
acetic acid, carboxymethylsuccinic acid, tartaric acid mono 
succinate, tartaric acid disuccinate, and mixtures thereof. 

19. The formulation of claim 18 wherein said organic 
water-soluble builder is sodium citrate. 

20. The formulation of claim 18 wherein said formulation 
additionally contains one or more hydrotropes. 

21. The formulation of claim 20 wherein said one or more 
hydrotropes is selected from the group consisting of sodium 
xylenesulfonate, propylene glycol, sodium cumene 
sulfonate, hexylene glycol, sodium toluenesulfonate, and 
mixtures thereof. 


