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ABSTRACT OF THE DISCLOSURE 
A slurry, light-duty liquid or heavy-duty liquid deter 

gent composition containing a water-soluble alkylethoxy 
sulfate as a hydrotrope. 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

This is a continuation-in-part of applicants' copending 
application of the same title, filed July 22, 1964, Ser. No. 
384,539, now abandoned. 

BACKGROUND OF THE INVENTION 
Field of the invention 

This invention relates to fluid detergent compositions 
of the alkylbenzene sulfonate type, and particularly to 
slurry compositions and liquid compositions. 

Description of the prior art 
In the manufacture of alkylbenzene sulfonate deter 

gents, it is conventional to form a so-called slurry of 
detergent and water, each being present in a major pro 
portion. This slurry has a paste or cold cream consist 
ency. The viscosity of the slurry is very high, thereby 
imposing line size limitations as well as large pumping 
requirements on the use of these slurries. The simple 
expedient of adding more water is unsatisfactory because 
the active component content is thereby decreased and 
more inert material must be transported. It is known that 
certain compounds will increase the solubility of the sul 
fonate in water and markedly decrease the viscosity of 
a given slurry; these compounds are called "hydrotropes' 
by the art. 

Liquid detergents, both light duty and heavy duty, 
have problems with clarity because the washing effec 
tiveness needs push the detergent content towards the 
saturation point at normal temperatures. Hydrotropes are 
used with these compositions to increase the solubility 
of the alkylbenzene sulfonate detergents and thereby lower 
the cloud point of the composition. 
An object of the invention is a slurry detergent com 

position which has a lower viscosity at a given alkyl 
benzene sulfonate and water content than conventional 
compositions; or has a higher alkylbenzene sulfonate con 
tent at a given viscosity than conventional compositions. 
A particular object of the invention is an alkylben 

Zene sulfonate liquid, light-duty detergent having a low 
cloud point. 
A further object is an alkylbenzene sulfonate liquid, 

heavy-duty detergent having a low cloud point. 
Other objects of the invention will become apparent 

in the course of the detailed description thereof. 
BRIEF SUMMARY OF THE INVENTION 

In its broadest aspect the invention encompasses a 
fluid detergent composition consisting essentially of (a) 
Water-soluble alkylbenzene sulfonate having about 8-16 
alkyl carbon atoms; (b) alkylethoxy sulfate, having 4-10 
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alkyl carbon atoms, and about 15-55% of ethylene oxide 
units, in an amount at least sufficient to increase the 
water solubility of said sulfonate; and (c) liquid Water, 
in a major proportion. 

DETALED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In one embodiment the invention encompasses a slurry 
detergent composition consisting essentially of (a) water 
soluble alkylbenzene sulfonate having about 8-16 alkyl 
carbon atoms in an amount of about 30 to 50%; (b) al 
kylethoxy sulfate, having 4-10 alkyl carbon atoms, and 
about 15-55% of ethylene oxide units, in an amount of 
about 2-10% based on said composition; and (c) the 
remainder liquid water in an amount sufficient to afford a 
pasty slurry composition. 

In another embodiment the invention encompasses a 
liquid, light-duty detergent composition including (a) al 
kylbenzene sulfonate having about 8-16 alkyl carbon 
atoms, about 18-32%; (b) alkylethoxy sulfate, having 
4-10 alkyl carbon atoms and about 15-55% of ethylene 
oxide units, in an amount of about 5-15%, and (c) at 
least one member of the class consisting of: (1) foam 
stabilizer, (2) ethoxy nonionic detergent, and (3) alkyl 
ethoxy sulfate detergent having at least about 12 alkyl 
carbon atoms, wherein said stabilizer, if present, is pres 
ent in an amount of about 2-10% and said detergent, if 
present, is present in a total of about 10–25%; and (d) 
liquid water, as essentially the remainder. 

In still another embodiment the invention encompasses 
a liquid, heavy-duty detergent composition including (a) 
alkylbenzene sulfonate having about 8-16 alkyl carbon 
atoms, about 13 to 25%; (b) a potassium polyphosphate 
compound, about 10 to 30%; (c) alkylethoxy sulfate, 
having 4-10 alkyl carbon atoms and about 15-55% of 
ethylene oxide units, in an amount of about 5-15%; and 
(d) similarly to the light-duty formulation above, a foam 
stabilizer, an ethoxy nonionic detergent or an alkylethoxy 
sulfate detergent. In general, the molecular weight of the 
alkylbenzene sulfonate constituent used in heavy-duty 
formulations may be slightly higher than that used in 
light-duty formulations. 

It has been discovered that linear alkylbenzene sul 
fonate detergent compositions are surprisingly more re 
sponsive to the alkylethoxy sulfate hydrotrope than the 
highly branched alkylbenzene sulfonates, such as propyl 
ene tetramer-benzene sulfonate. 
The invention is directed to fluid detergents composi 

tion which includes the very viscous paste or cold creamy 
types commonly called detergent slurry and the low vis 
cosity compositions commonly called liquid light-duty 
and liquid heavy-duty detergents-these are true solu 
tions. In all of these fluid detergents, liquid water is pres 
ent in a major proportion; in the light-duty liquid de 
tergent compositions, the water normally forms more 
than 50% of the composition; whereas in the heavy-duty 
liquid compositions, the water content is less than but 
in the neighborhood of 50%. The amount of water pres 
ent in slurry compositions is dependent on the viscosity 
desired and the hydrotrope content, but is usually on the 
order of the sulfonate content. Always the water and 
the sulfonate detergent are the major components of the 
fluid detergents of the invention. 
The detergent compositions of the invention may be 

classified as a water-soluble alkylbenzene sulfonate type. 
In these sulfonates the alkyl carbon atoms total about 
8-16, commonly 12-14. These include the highly 
branched alkylbenzene sulfonates (ABS) and the linear 
alkylbenzene sulfonates (LABS)-the so-called biode 
gradable type. Illustrative of the ABS type are those de 
rived from benzene and butylene trimer and propylene 
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tetramer. Illustrative of the linear ABS type are those 
derived from benzene and monochloro-straight chain 
hydrocarbons, such a monochlorododecane. The linear 
alkylbenzene sulfonates are preferred. 
The amount of defined sulfonate present will be de 

pendent on the fluid composition wanted. In the case 
of light-duty liquid detergents, about 18-32% Willigen 
erally be defined sulfonate. In the case of heavy-duty 
liquid detergents, about 13-25% will generally be de 
fined sulfonate. (Herein all percentages are Weight per 
cent and are based on the total detergent composition.) 
The detergent composition of the invention includes a 

water-soluble alkylethoxy sulfate as a hydrotrope. This 
alkylethoxy sulfate may be depicted: R-(OC2H4)n- 
OSOM where R is an alkyl group having 4-10 carbon 
atoms with from 4-8 carbon atoms being preferred, n is 
equal to at least 1 and M may be any ion or radical con 
ventionally known in the detergent art in connection 
with water-soluble detergent sulfates. R may be branched 
or straight-chain, although a straight chain (n-alkyl) is 
preferred. 
The alkylethoxy sulfate includes at least about 1 ethyl 

ene oxide unit. When an alkanol and ethylene oxide are 
reacted, a spectrum of alkylethoxy compounds is ob 
tained, along with unreacted alkanol. It is customary to 
average the ethylene oxide units added over the "prod 
uct mixture” and it is common to have “amounts' which 
are not integers. In some cases, the alkylethoxy sulfate 
used in the composition of the invention may have an 
ethylene oxide unit content of somewhat less than 1 unit 
per molecule. 

For the purposes of this specification the ethylene oxide 
content of the hydrotrope here is defined according to 
another convention of the art, namely, weight percent 
of ethylene oxide units present based on the ether alcohol 
intermediate. 

(CHO), 
R (SiOH x 100-El.0% 

The alkylethoxy sulfate hydrotrope here contains be 
tween about 15 and 55% of ethylene oxide units. 
The alkylethoxy sulfate hydrotrope may include only 

one alkyl species or it may include more than one species 
as where the ether alcohol is prepared from a mixture of 
alkanols, for example, "ALFOL' 610 alcohols (trade 
name of Continental Oil Company) which contains 
n-alkanols of 6 carbon atoms 21% by weight, 8 carbon 
atoms 36% and 10 carbon atoms 43%. With such mix 
tures it is preferred that at least half of the species be 
of the 6 or 8 carbon atom variety. 

Sufficient alkylethoxy sulfate hydrotrope is present in 
the fluid detergent composition to increase the water 
solubility of the defined sulfonate detergent. Commonly, 
this is observed as a decrease in viscosity of a slurry 
detergent or lowering of the cloud point of a liquid 
detergent. The minimum amount is determined not only 
by the particular detergent present but also by the 
presence of other hydrotropes. In general, an economic 
limitation exists whereas no worthwhile improvement is 
obtained with further addition of this hydrotrope. 

In the case of slurry detergent compositions, the usage 
of the defined alkylethoxy sulfate hydrotrope is between 
about 2 and 10% and more usually about 5-10%. In 
the case of liquid, light or heavy duty detergent com 
positions, the usage is between about 5 and 15% and 
more usually about 10-15%. 
Commonly, the alkylethoxy sulfates are available as 

aqueous solutions. It is to be understood the aforesaid 
usages are based on 100% active material. 

Liquid, light-duty detergent compositions include, in 
addition to the alkylbenzene sulfonate detergent and 
hydrotrope, either a foam stabilizer or another detergent 
or both. Any of the foam stabilizers now used may be 
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4. 
used with the defined hydrotrope. Among the materials 
which may be employed are amine oxides; members of 
the fatty alcohol series, such as lauryl alcohol; fatty 
diethanolamides, such as coco-fatty diethanolamide; 
fatty alkylamides; free fatty acids and their esters with 
lower monohydric alcohols or glycols; Saponins; higher 
aliphatic 1,2-diols, such as hexadecane-1,2-diol; imides 
of dicarboxy acids, such as 4-octadecene-1,2-dicarboxylic 
acid imide; and esters of aryl phosphoric acid, Such as 
the sodium salt of the methylester of p-tert-octylbenzene 
phosphoric acid. The other detergent may be an ethoxy 
nonionic detergent or an alkylethoxy Sulfate detergent 
having at least about 12 alkyl carbon atoms. The thoxy 
nonionic detergent preferably has 10-18 alkyl carbon 
atoms and about 50-65% ethylene oxide unit content. 
Operable materials include the condensation product 
of ethylene oxide with a fatty acid-containing material 
such as tall oil, alcohols, esters, aldehydes, amids, amines, 
a phenolic compound having lateral alkyl side chains, 
and the like. 

Liquid heavy-duty detergent compositions include, in 
addition to the above-named ingredients of the light-duty 
formulations, a potassium polyphosphate compound. The 
complex or molecularly dehydrated polyphosphate Salts 
are generally used in the form of the normal or 
completely neutralized salts, e.g., tetrapotassium pyro 
phosphate and pentapotassium tripolyphosphate. Par 
tially neutralized salts, such as potassium acid tri 
polyphosphate, may also be used. Mixtures of these 
materials may be used, but it is preferred that such 
mixtures include an effective amount of tetrapotassium 
pyrophosphate. 
A particular embodiment of a slurry detergent com 

position, of the invention consists essentially of (a) 
alkylbenzene sulfonate having about 12 alkyl carbon 
atoms derived from propylene tetramer, about 40%; 
(b) sodium sulfate, about 5%; (c) hexylethoxy sulfate 
having about 2 ethylene oxide units, about 5%; and 
(d) liquid water, about 50%. The sodium sulfate in 
gredient enhances detergency power but is not an essen 
tial ingredient of the formulation. 
When a foam stabilizer is part of the light or heavy 

duty composition, it is present in an amount of about 
2-10%. When the other defined detergent is part of the 
light or heavy duty composition, it is present in an 
amount of about 10-25%; should more than one of the 
other defined detergents be present, the total content 
is about 10-25%. 

Various other ingredients may be added to the deter 
gent composition as desired, including compatible per 
fumes, coloring materials, corrosion or antitarnishing 
inhibitors, e.g., silicates, germicides, bleaching agents, 
optical bleaches or fluorescent brighteners, and the like. 
It is desirable to add a minor amount, such as 4-5% 
by weight, of a soil anti-redeposition agent, e.g., cellulose 
ethers. Suitable examples are methyl-, ethyl-, and hy 
droxyethylcellulose, alkali metal carboxymethylcellulose. 
In some cases, a lower alcohol may be present. 
An especially suitable liquid, light-duty detergent com 

position includes (a) linear alkylbenzene sulfonate having 
about 12 alkyl carbon atoms, about 25%; (b) lauric 
diethanolamide foam stabilizers, about 5%; (c) hexyl 
ethoxy sulfate having about 2 ethylene oxide units, about 
10%; and (d) liquid water essentially the remainder. 
The anionic detergents and sulfates which are or may 

be present in the detergent compositions of the invention 
are used in the form of their water-soluble salts, such 
as the alkali metal, alkaline earth metal, ammonium, 
amine, and alkylolamine salts. While the sodium, potas 
sium, ammonium, and alkylolamine (e.g., mono-, di-, and 
triethanolamine) salts are preferred ordinarily, other salts 
such as the lithium, calcium, and magnesium salts may 
be used if desired. For general use, it is preferred to use 
the sodium and potassium salts. 
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ILLUSTRATIONS 

Here a slurry detergent in an “as produced” condi 
tion had an "unmanageable' high viscosity. The “as pro 

6 
These results show that the various alkylethoxy sulfates 
tested all acted as effective hydrotropes for the various 
slurries. 

III duced' slurry analyzed: propylene tetramer-benezene 5 
Sulfonate (sodium), 46%; sodium sulfate, 5%; unreacted w w ( ), o o Liquid light duty detergents were formulated which alkylbenzene, about 1%; and water, 48%. differed only in the detergent present. Each formulation 

Ia included 25% of detergent; 5% of lauric diethanolamide 
A typical commercial formulation was prepared by 10 foam stabilizer; and the remainder water. 

adding 5 parts of xylene sulfonate hydrotrope to 100 For comparative purposes, each of the above formula 
parts by weight of the as produced slurry. The xylene tions was made into a corresponding composition by add 
sulfonate was in the form of an aqueous solution contain- ing 10% of active hydrotrope. These included the con 
ing about 40% of the active material. ventional hydrotropes: ethanol, urea and sodium Xylene 

15 Sulfonate. In another, sodium hexyl sulfate was added 
Ib this was made by sulfating "ALFOL 6 alcohol. In 

A comparative formulation was prepared by adding 12 another, sodium hexylethoxysulfate (46.5% EtO) was 
parts of liquid water to 100 parts of the as produced added. The Cloud Point (°F) was determined for each 
slurry. composition. Formulation IIIa contained propylene 

Ic 20 tetramerbenzene sulfonate (sodium). Formulation IIIb 
contained linear dodecylbenzene sulfonate (sodium). 

26". Ellis y PE SEER Formulation IIIc contained sodium n-alkanol sulfate made 
O d g age yone ai R r A. 3. e. made by sulfating "ALFOL' 1218 alcohol which is a mixture of 
and 4 paris, Iguig water, he hydrotrope n-alkanols having 12, 14, 16, and 18 carbon atoms. The 
from "ALFOL' 6 alcohol containing essentially only 6 25 results are set out in Table III 
carbon atoms to which was added 2 ethylene oxide units 
(46.5% ethylene oxide) and then converted to sodium TABLE II 
hexylethoxy sulfate (46.5% EtO). Cloud o F. The viscosity of formulations Ia, Ib, and Ic was deter- Hydrotrope............"” int, IIIb. II 
mined. The formulations and viscosities are presented in 30 (Detergent). -- (ABS) (LABS) (12-18AS) 
Table I. N 

Oile---------- - 142 170 12 

TABLE I Elanol. - 30 42 23 
Tea--------------- - 1. 33 

Formulation------------------------------ Ia b Ic E. Signate. - - - 28 26 i 
8XylSlate.--...----- -- 46 27 66 

Slurry, duced--- 100 100 100 hoxy sulfate---------------- SE, Educed: 7 2 7 35 Hexylethoxy sulfate 38 22 150 
E. St. bye 5 ------------------- 5 
E.I. 36,6582,600 34,006 The results in Table III show the astounding fact that 

the alkyethoxy sulfate is detrimental to the alkyl sulfate 
40 detergent cloud point. All the other materials showed 

s Substantial lowering of the cloud point ious slur s Tests similar to the above are m ade on various slurries In composition IIIa, the hexylethoxy sulfate was less containing 46% by weight of various linear alkylbenzene effective than either ethanol, urea, or xylene sulfonate sulfonate detergents and remainder water. To 100 parts still it is an excellent hydrotrope. by weight of this slurry are added 10 parts of 50% S v urprisingly, in composition IIIb, the hexylethoxy sul 
aqueous solutions of various alkylethoxy sulfate hydro- 45 fate was the most effective hydrotrope. Ethanol and urea 
tropes and 2 parts water. The results of viscosity measure- w pe. nt these slurries are presented in Table II were substantially less effective; xylene sulfonate was es 
mentS On e p. sentially the same; hexyl sulfate was significantly better 

TABLE II than urea and ethanol and equal to xylene sulfonate. The 
Linear Alkylbenzene Wiscosity 50 difference between IIIa and IIIb is even more striking 

Example Sulfonate Alkylethoxy Sulfate (cps.) when the 28 F. higher cloud point of the no-hydrotrope 
IIa. ------ Sodium octylbenzene None"------------------- 73,000 formulation is taken into account. 

lfonate. 
IIb----------Slignate - - - - - - - - - - - - - - Sodium hexylethoxy 29,000 

sulfate, 46.5% EtO. IV 
IIc.------ Sodium latylben- None'------------------- 85,000 

e SulliOIlate. a 
IId----------te- - - - - - - - - - - - - - -r a Sodium hexylethoxy 35,000 55 Tests similar to the above are made on other linear 

IIe------- Sodium dodecylben- state, 46.5% Eto. 81,000 alkylzenzene sulfonate detergent-containing light duty 
Zene sulfonate. 31,000 liquids. Each formulation contains 25% by weight deter 

II?.------------do------------------- sits; gy. 1,00 gent, 5% foam stabilizer or 10% other detergent, and 
Ig------------ do------------------- sity by Egy 33,000 60 remainder water. To 100 parts by weight of each formula 
IIh------------do------------------- stESEE, 34,000 tion are added 10 parts of active alkylethoxy sulfate 

sulfate, 55% EtO. hydrotrope. The results of cloud point determinations 
*Contained 12 parts water. are set out in Table IV. 

TABLE IV 

Cloud 
Point 

Example Linear Alkylbenzene Sulfonate Other Additive Alkylethoxy Sulfate (F) 

IVa.---------- Sodium octylbenzene sulfonate.----- Lauric diethanolamide---------------- None---------------------------------- 62 
IVb----------------do------------------------------------do----------------- --- Sodium hexylethoxysulfate, 46.5% EtO----- 9 
IWC. ---- Sodium hexadecylbenzene sulfonate. ----do--- -- None---------------------------------------- 190 
IVd.--------------- do------------------------------------ do--- ... Sodium hexylethoxysulfate, 46.5% EtO----- 32 
Ve----------- Sodium dodecylbenzene sulfonate--------do--- -- Sodium butylethoxysulfate, 15%. EtO-- 25 
IVf---------------- do------------------------------------ do--------------------------------- Sodium octylethoxysulfate, 55%. EtO.- 21 
IVg--------- ----do--- - Ethoxy nonionic detergent (12 alkyl Sodium hexylethoxysulfate, 15%. EtO. 26 

carbon atoms -- 55%. EtO). 
IVh---------------- do------------------------------- Laurylethoxy sulfate detergent (32% ----- do--------------------------------------- 29 

EtO). 
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All alkylethoxy sulfates tested are effective hydrotropes 
for the light duty liquid formulations tested. 

V 

Additional tests are made similar to the above on heavy 
duty liquid formulations containing 10% by weight de 
tergent, 20% tetrapotassium pyrophosphate and remainder 
water. To 100 parts by weight of each formulation are 
added 7% parts of active alkylethoxy sulfate hydrotrope. 
The results of cloud point determinations are set out in 
Table V. 

TABLEV 

Cloud 
Linear Alkylbenzene Alkylethoxy Point 

Example Sulfonate Sulfate (°F.) 

Va.-------- Dodecylbenzene Sulfonate. None.-------------------- 205 
Vb------------ do--------------------- Sodium butylethoxy 50 

sulfate, 15% EtO. 
Vo------------do--------------------- Sodium hexylethoxy 45 

sulfate, 46.5% EtO. 
Vd------------do.------------------- Sodium octylethoxy 53 

sulfate, 55%. EtO. 

All alkylethoxy sulfates tested are effective hydrotropes 
for heavy duty liquid formulations. 
Thus having described the invention, what is claimed is: 
1. A slurry detergent composition consisting of: 
(a) water soluble alkylbenzene sulfonate having about 
8-16 alkyl carbon atoms in an amount of about 30 
to 50% by weight; 

(b) alkylethoxy sulfate, having 4-8 alkyl carbon atoms 
and about 15-55% by weight of ethylene oxide units, 
in an amount of about 2-10% by weight based on 
said composition; and 

O 

5 

20 

25 

30 

(c) the remainder liquid water in an amount sufficient 
to afford a pasty slurry composition. 

2. The composition of claim 1 wherein said sulfonate is 
a linear alkylbenzene sulfonate. 

3. A slurry detergent composition consisting of: 
(a) alkylbenzene sulfonate having about 12 alkyl car 
bon atoms derived from propylene tetramer, about 
40% by weight; 

(b) sodium sulfate, about 5% by weight; 
(c) hexylethoxy sulfate having about 2 ethylene oxide 

units, about 5% by weight; and 
(d) liquid water, about 50% by weight. 
4. A liquid, light-duty detergent composition consisting 

of: 
(a) alkylbenzene sulfonate having about 8-16 alkyl 

carbon atoms, about 18-32% by weight; 
(b) alkylethoxy sulfate, having 4-8 alkyl carbon atoms 
and about 15-55% by weight of ethylene oxide units, 
in an amount of about 5-15% by weight; 

(c) at least one member of the class consisting of: 
(1) ethoxy nonionic detergent, and 

35 
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45 

50 

8 
(2) alkylethoxy sulfate detergent having at least 
about 12 alkyl carbon atoms, wherein said de 
tergent is present in a total of about 10-25% by 
weight; and 

(d) liquid water, the remainder. w 
5. The liquid detergent composition of claim 4 wherein 

said sulfonate is linear alkylbenzene sulfonate. 
6. The liquid detergent composition of claim 4 wherein 

said nonionic detergent is alkanol ethoxy ether having 
10-18 alkanol carbon atoms and about 50-65% by weight 
ethylene oxide units. 

7. A liquid, light-duty detergent composition consisting 
of: 

(a) linear alkylbenzene sulfonate having about 12 alkyl 
carbon atoms, about 25% by weight; 

(b) lauric diethanolamide foam stabilizer, about 5% 
by weight; 

(c) hexylethoxy sulfate having about 2 ethylene oxide 
units, about 10% by weight; and 

(d) liquid water, the remainder. 
8. A liquid, heavy-duty detergent composition consist 

ing of: 
(a) alkylbenzene sulfonate having about 8-16 alkyl 
carbon atoms, about 13-25% by weight; 

(b) alkylethoxy sulfate, having 4-8 alkyl carbon atoms 
and about 15-55% by weight of ethylene oxide units, 
in an amount of about 5-15% by weight; 

(c) a potassium polyphosphate compound, in an 
amount of about 10-30% by weight; 

(d) at least one member of the class consisting of: 
(1) ethoxy nonionic detergent, and 
(2) alkylethoxy sulfate detergent having at least 
about 12 alkyl carbon atoms, wherein said de 
tergent is present in a total of about 10-25% 
by weight; and 

(e) liquid water, the remainder. 
9. The liquid detergent composition of claim 7 wherein 

said sulfonate is linear alkylbenzene sulfonate. 
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