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United States Patent Office 3,150,098 
Patented Sept. 22, 1964 

3,150,098 
g_EQUIB} BETERGERT 

Games H. Wilson, Dearest, N.Y., assigaor to Lever 
Brothers Company, New York, N.Y., a corporation of yaiae 

Filei june 1, 1959, Ser. No. 317,263 
12 Claims. (C. 252-i52) 

The present invention pertains to detergent composi 
tions, and more particularly to liquid detergent compo 
sitions. 

Heretofore, various light duty liquid detergent com 
positions have been proposed, light duty liquid detergents 
being especially adapted for the cleansing of dishes and 
fine fabrics whereas heavy duty liquid detergents are 
especially designed for the cleansing of heavily soiled 
cotton fabrics and other fabrics. These light duty liquid 
detergent compositions, however, suffer from one or 
more serious disadvantages. For example, some of them 
are not homogeneous and hence they must be shaken 
prior to usage in order to obtain uniform dosages of the 
compositions. Other light duty liquid detergent compo 
sitions are homogeneous at room temperature, but they 
have a very high cloud point so that they lose their homo 
geneity when stored at a temperature only slightly below 
room temperature or lower. Some light duty liquid de 
tergents are not clear and hence they do not present 
an appealing appearance to the user. While some here 
tofore known light duty liquid detergents may be clear 
and hornogeneous and also have a relatively low cloud 
point, they are nevertheless either too thick because 
of their high viscosity or too thin because of their low 
viscosity. Such high viscosity compositions are diffi 
cult to pour from the containers, they set up in the con 
tainers, and they disperse slowly in the wash water. 
The low viscosity compositions, on the other hand, are 
so thin that they run down the outside of the neck of 
the container during pouring. Also they give the im 
pression that they are without substance or not suf 
ficiently concentrated so that the consumer tends to over 
use the compositions. 

Accordingly, the objects of the present invention are 
to provide light duty liquid detergent compositions which 
are uniform, homogeneous and preferably clear; which 
clear compositions have a relatively low cloud point so 
that they remain clear when stored at a temperature sub 
stantially below room temperature; and which have a 
medium viscosity so that they are neither too thin nor too 
thick. 

in the drawings, FIGURES 1 and 2 are triangular co 
ordinate plots wherein the stippled areas are the relative 
amounts of the essential components making up typical 
total solids content of the light duty liquid detergent 
compositions of the invention. 
The problem of providing light duty liquid detergent 

compositions which will meet all of the above objects 
of the invention proved to be very difficult. The problem 
was only solved by discovering that such detergent com 
positions can be made, provided they are formulated 
from certain components, a critical minimum number 
of essential components, specific relative amounts of 
essential components, and limited total amounts thereof. 
The light duty liquid detergent compositions of the 

invention which will meet all of the above objects of 
the invention are aqueous solutions of at least three 
essential components. One component is an anionic sur 
factant which is an alkali metal, e.g., sodium, potassium, 
or ammonium, alkylbenzene slufonate, or phenylpoly 
propylene sulfonate disclosed in U.S. Patent No. 2,477,383 
to Lewis, containing an average of from 12 to an average 
of 15 carbon atoms in the alkyl group. The preferred 
sulfonate is sodium dodecylbenzene sulfonate. Another 
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component is an alkali metal, e.g., sodium, potassium, 
or ammonium, alkylphenoxy-polyoxyethylene sulfate, 
another anionic surfactant. These well known mate 
rials are sulfamic acid treated condensates of one mole 
of an alkylphenol with an average of four to six moles 
of ethylene oxide where the alkyl group contains from 
9 to 12 carbon atoms. The preferred sulfate is am 
monium dodecylphenoxy-hexaoxyethylene sulfate. The 
remaining essential component is an alkali metal short 
chain alkylaryl sulfonate, such as sodium, potassium, 
and ammonium toluene sulfonate, and Xylene sulfonate. 
These essential materials generally make up the total 

solids content of the aqueous solution. The total solids 
content lies in the range of from about 40% to about 
50% by weight of the composition. The relative 
amounts of these three essential materials in the total 
solids content of the aqueous solution is such as to be 
sufficient to give the light duty detergent compositions 
a medium viscosity of from about 150 centipoises to about 
625 centipoises at 80° F. (Brookfield Wiscosimeter 
No. 2 spindle-30 r.p.m.) and a cloud point of the clear 
compositions of less than 50 F., and preferably less than 
40 F. Suitable relative amounts by weight of the 
preferred essential materials in the total solids content 
of the compositions are illustrated in FIGURES 1 and 2 
of the drawings wherein they fall within the stippled 
areas of the figures. The stippled area in FIGURE 1 
represents liquid detergent compositions of the inven 
tion which contain 40% by weight total solids, and the 
stippled area in FIGURE 2 represents liquid detergent 
compositions of the invention which contain 50% by 
weight total solids. 
The liquid detergent compositions are readily prepared 

by dissolving the solids components thereof in water, 
or in a water-alcohol solution. Agitation and heating, of 
course, increase the rate of dissolution of the components 
and the rate of production of the compositions. 
The light duty, liquid detergent compositions of the 

invention will be further iliustrated by the following typi 
cal examples. The viscosities were determined at 80° F. 
using a Brookfield Viscosimeter-No. 2 spindle-30 rp.m. 

Example 1 
LIQUID DETERGENT FORMULATION 

Percent by Relatiwe weight percent by 
Components of the weight of 40% 

composition total solids 
content 

Sodium dodecylbenzene sulfonate ------- 16 40 Almonium dodecylphenoxy-hexaoxyeth 
ylene Sulfate----------------------------- 16 40 

Sodium xylene sulfonate- 8 20 
WateF-------------------------------------- 60 ???? ------------- 

PROPERTIES OF FORMULATION 
Liquid characteristics at room temperature (70. Clear homogeneous 
F-75°F). liquid. 

Wiscosity (centipoises).--------------------------- 425. 
Cloud point-------------------------------------- 4.i. 

Example 2 
LIQUED DETERGENT FORMULATION 

Percent by Relative 
weight percent by 

Components of the weight of 40% 
composition total solids 

content 

Sodium dodecylbenzone sulfonate------...- 20 50 
Ammonium dodecylphenoxy-hexaoxyeth 
ylene Sulfate------------------------- - ??????? 2 30 

Sodium Xylene sulfonate. 8 20 
Water------------------------------------- 60 
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Example 10-Continued 
PROPERTIES OF FORMULATION 

Ilicizid characteristics at room temperature Clear homogeneous 
(70o F.-75 ? ?.). liquid. 

Viscosity ?centipoises)--------------------------- 170, 
Clotid point (F.)------------------------------- 38. 

Example II 

LIQUID DETERGENT FORMULATION 

Percent by Relative 
weight percent by 

Componellats of the weight of 50% 
composition total Solids 

content 

Sodium dodecylbenzere Suilforte ---------- i0 20 
Ammonium dodecylphenoxy-texaoxy- 22.5 45 
ethylene sulfate. 

Sodium Xylene St Ilfonate------------------- 17.5 35 
Water.------------------------------------ ? 0??- - - - - - - - - - - - - - 

PR OPERTIES OF FORMULATION 

Liquid characteristics at room temperature Clear homogeneous 
(70? F-75? F.). liquid. 

Wiscosity (certigoises)--------------------------- 185. 
Cloud point (F)------------------------------- S. 

it will be noted that all of Examples 1 through 7 fall 
within the stippled area in FIGURE 1 and that alii of Ex 
anpies 8 through 11 fall within the stippled area of FiG 
URE. 2. All of the above examples are clear homo 
geneous liquids at room temperature; they all have a vis 
cosity of from about 150 centipoises to about 625 centi 
poises at 80° F.; and they all have a cloud point of less 
than about 50 F. and many have a cloud point less than 
about 40 F. All of the compositions in the examples 
give exceilent results in dishwashing tests and in wash 
ing tests on fine fabrics. 
The total solids content of the liquid detergent compo 

sitions of the invention must be from about 40% to about 
50% by weight of the composition, because liquid de 
tergent compositions having a total solids content Olitside 
of this range did not have all of the desired properties and 
hence did not meet all of the objects of the invention. For 
example, compositions having 20% and 30% by weight 
total solids were either gelled or separated into layers, 
and if they were clear homogeneous liquids at room tem 
perature, then they were either too thin or too thick be 
cause of their excessively low or excessively high viscos 
ity, or they had a high cloud point over 50 F. Not 
only must the total solids content of the liquid detergent 
compositions be carefully controlled within these limits, 
but also the relative amounts of the three essential com 
ponents in the total solids content must be carefully coin 
trolled. For example, compositions lying outside of the 
stippled areas in FIGURES 1 and 2 also did not meet 
ail of the objects of the invention in that they were pastes 
or they separated into layers, and if they were clear homo 
geneous liquids, then they were too thin or too thick be 
cause of their excessively low or excessively high viscos 
ity, or they had a cloud point over 50 F. 
While the liquid detergent compositions of the inven 

tion have a critical minimum number of essential com 
ponents, it is possible to incorporate ether components 
therein. Such additives must be used in compatible 
amounts where clear homogeneous compositions are in 
volved, and can include materials such as nonionic de 
tergents, other anionic detergents, inorganic salts, per 
fumes, dyes, and the like. Where uniform compositions 
are involved, however, the additives can include opacify 
ing agents, such as a polystyrene latex. Typical examples ?????? ?? 

of such }niform, opaque compositions are set forth below. 

Example 12 
LIQUID DETERGENT FORMULATION 

Percent by weight of 
Components: the composition 

5 Annonium dodecylbenzene sulfonate ------- 17.1 
Ammonium dodecylphenoxy-hexaoxyethylene 
sulfate --------------------------------- 11.9 
Sodium Xylene Sulfonate ------------------ 7 
Lauric diethanolamide –––––––––––––––––––– 6 

0 PolyStyTene 1ateX ---------------------------- 0.8 
Ethanol -------------------------------- 2.8 
Water --------------------------------- 54.4 

PROPERTIES OF ORULATION 

15 Liquid characteristics at room 
efingerature (70 F-75 F.) -- Uniform opaque liquid 

Viscosity (centipoises) ------------------------ 187 

Example 13 
20 LIQUID. IDETIERGENT FORMIULATION 

Percent by weight of 
Components: the composition 

Sodium dodecylbenzene Sulfonate ---------- 17.4 
Ammonium dodecylphenoxy-hexaoxyethylene 

25 Sulfate ------------------------------- 11.9 
Sodium Xylene Sulfonate ------------------ 7 
Lauric diethanolamide –------------------- 6 
Polystyrene latex ------------------------- 0.8 
Water ---------------------------------- 56.9 

30 
PROPERTIES OF FORMULATION 

Liquid characteristics at room 
temperature (70°F-75 F.) -- Uniform opaque liquid 

Viscosity (centipoises) ------------------------ 211 
35 

Example 14 
LIQUID DETERGENT FORMIULATION 

Percent by weight of 
Components: the composition 

40 Sodium dodecylbenzene Sulfonate ----------- 7.4 
Amnonium dodecylphenoxy-hexaoxyethylene 

Suliate --------------------------------- 11.9 
Sodium Xylene Sulfonate ------------------ 7 

k Lauric diethanolamide ––––––––------------ 6 
45 Polystyrene latex ------------------------ 0.8 

thanol -------------------------------- 2.8 
Water --------------------------------- 54.1 

PROPERTIES OF FORMULATION 
50 Liquid characteristics at room 

temperature (70°F-75 F.) -- Uniform opaque liquid 
Viscosity (centipoises) ------------------------ 2CO 

Other modifications of the liquid detergent formula 
55 tions coming within the scope of the invention are as foll 

lows: 
Example 15 

LIQUID DETERGENT TORMULATION 

60 Relative 
Fercent by percent by 

Cornponents weight of weight of 
- the composi-. 40% total 

, tion Solids con 
tent 

65 Sodiurn dodecylbenzene sulfonate--------- () 25 
Annaolaium dodecylphenoxy-hexaox - 
ethyleae sulfate--------- -------------- 20 50 

Sodium tolueine suilfonate - - - O 25 
Water------------------------------------- .00 ..? -- ? ? ?--? - - - - - - 

70 PROPERTIES OF TORMULATION 

Liquid caracteristics, at room temperature (70° || Clear. homogelle Bus 
F-75°F.) lic Eid. 

Wiscosity ???ises). ---.625. . . Cloud point (F.) - - - 440 : : - 
75 
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Example 16 

LIQUID DETERGENT FORMULATION 

Relative 
Percent by percent by 

Components weight of weight of 
the composi- 50% total 

tion Solids con 
temt 

Sodium dodecylbenzene Sulfonate--------- 18.5 37 
Ammonium dodecylphenoxy-hexaoxy 
ethylene sulfate------------------------- 12.5 25 

Sodium Xylene Sulfonate------------------ 6.0 32 
Condensation product of . Inode of do 
decylphenol and 10 moles (average) of 
ethylene oxide--------------------------- 3.0 6 

WateT---------------------------------------- 50.0 -------------- 

PROPERTIES OF FORMULATION 

Liquid characteristics at room temperature (70 
F.-75° F.). Wiscosity (centipoises)--- 

Cloud point (F.)------- 

Example 17 
LIQUID DETERGENT IFORMULATION 

Percent by Relative 
weight percent by 

Components of the weight of 50% 
- composition total solids 

content 

Sodium dodecylbenzene sulfonate--------- 8.0 36 
Annonium dodecylphenoxy-hexaoxy 
ethylene sulfate------------------------- 4, 5 29 

Sodium Xylene Sulfonate------------------- 5.5 3. 
Sodium lauroxylhydroxypropane sulfo 

1 mate------------------------------------- 568 4. 
Water------------------------------------- 

PROPERTIES OF FORMULATON 

Liquid characteristics at room temperature (70° Clear homogeneous 
F-75° F.). liquid. 

Wiscosity (centipoises)--------------------------- 90. 
Cloud point (F.)------------------------------- 20. 

Example 18 
LIQUID DETERGENT FORMULATION 

Percent by weight of 
Components: the composition 

Ammonium dodecylbenzene Sulfonate ------ 17.14 
Ammonium nonylphenoxy - tetraoxyethylene 

Sulfate ------------------------------ 11.87 
Lauric diethanolamide –------------------ 10.00 
Sodium Xylene Sulfonate ----------------- 7.00 
Ethanol ------------------------------- 2.80 
Water --------------------------------- 51.19 

PROPERTIES OF FORMULATION 

Liquid characteristics at room temperature (70 F.- 
75F.) ------------------ clear homogeneous liquid 

Viscosity (centipoises) ---------- 150 ------- ? --- ? - ? --------- ???? --?“ ?? 
Cloud point (F.) --------------------------- 32 

Various other modifications and changes may be made 
in the invention disclosed herein without departing from 
the spirit thereof, and accordingly it will be understood 
that the invention is to be limited only within the scope 
of the appended claims. 

I claim: 
1. A uniform, light duty, liquid detergent composition 

consisting essentially of an aqueous solution of from 
about 40% to about 50% by weight total solids content, 
which solids content consists essentially of about 15 to 
about 63 % by weight of an alkylbenzene sulfonate hav 
ing an alkyl group averaging from 12 to 15 carbon atoms, 
about 13 to about 53% by weight of an alkylphenoxy 
polyoxyethylene sulfate having an alkyl group of from 9 
to 12 carbon atoms and containing from 4 to 6 oxyethylene 
groups, and about 17 to about 43% by weight of a short 
chain alkylarylsulfonate; the relative amounts of said 
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total Solids components being adjusted to give the conn 
position uniformity and a viscosity of from about 150 
centipoises to about 625 centipoises at 80° F., the cationic 
portions of said three components being selected from 
the group consisting of Na, K and NH4. 

2. A uniform, light duty, liquid detergent composition 
consisting essentially of an aqueous solution of from 
about 40% to about 50% by weight total solids content, 
which solids content consists essentially of about 15 to 
about 63% by weight of sodium dodecylbenzene sul 
fonate, about 13 to about 53% by weight of ammonium 
dodecylphenoxy-hexaoxyethylene sulfate, and about 17 
to about 43% by weight of a sodium Xylene sulfonate; 
the relative amounts of said total solids components being 
adjusted to give the composition uniformity and a viscos 
ity of from about 150 centipoises to about 625 centipoise 
at 80° F. V 

3. A clear, homogeneous, light duty, liquid detergent 
composition consisting essentially of an aqueous solution 
of from about 40% to about 50% by weight total solids 
content, which solids content consists essentially of about 
15 to about 63% by weight of sodium dodecylbenzene 
sulfonate, about 13 to about 53% by weight of ammo 
nium dodecylphenoxy-hexaoxyethylene sulfate, and about 
17 to about 43% by weight of a sodium Xylene sulfonate; 
the relative amounts of said total solids components being 
adjusted to give the composition a viscosity of from 
about 150 centipoises to about 625 centipoises at 80° F. 
and a cloud point of less than 50 F. - 

4. A clear, homogeneous, light duty, liquid detergent 
composition consisting essentially of an aqueous solution 
of from about 40% to about 50% by weight total solids 
content, which solids content consists essentially of so 
dium dodecylbenzene Sulfonate, ammonium dodecy|- 
phenoxy-hexaoxyethylene sulfate, and sodium Xylene sul 
fonate; the relative amounts of said total solids compo 
nents lying within the stippled areas of FIGURES 1 and 
2 and being selected so that the composition has a viscos 
ity of from about 150 centipoises to about 625 centipoises 
at 80 F. and a cloud point of less than 50 F. 

5. A clear, homogeneous, light duty, liquid detergent 
composition consisting essentially of an aqueous solu 
tion of about 40% by weight total solids content, which 
solids content consists essentially of sodium dodecyl 
benzene sulfonate, ammonium dodecylphenoxy-hexaoxy 
ethylene sulfate, and sodium Xylene sulfonate; the rela 
tive amounts of said total solids components lying within 
the stippled area of FIGURE 1 and being selected so 
that the composition has a viscosity of from about 150 
centipoises to about 625 centipoises at 80° F. and a cloud 
point of less than 50 F. 

6. A clear, homogeneous, light duty, liquid detergent 
composition consisting essentially of an aqueous solti 
tion of about 50% by weight total solids content, which 
solids content consists essentially of sodium dodecyl 
benzeme sulfonate, ammonium dodecylphenoxy-hexaoxy 
ethylene sulfate, and sodium Xylene sulfonate; the rela 
tive amounts of said total solids components lying within 
the stippled area of FIGURE 2 and being selected so 
that the composition has a viscosity of from about 150 
centipoises to about 625 centipoises at 80° F. and a cloud 
point of less than 50 F. 

7. A clear, homogeneous, light duty, liquid detergent 
composition consisting essentially of an aqueous solution 
of about 40% by weight total solids content, which solids 
content consists essentially of about 60% by weight 
sodium dodecylbenzene sulfonate, about 20% by weight 
ammonium dodecylphenoxy-hexaoxyethylene sulfate, and 
about 20% by weight sodium Xylene sulfonate; said com 
position having a viscosity of about 195 centipoises at 
80 F. and a cloud point of about 34° F. 

8. A clear, homogeneous, light duty, liquid detergent 
composition consisting essentially of an aqueous solution 
of about 40% by weight total solids content, which solids 
content consists essentially of about 25% by weight 
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sodium dodecylbenzene sulfonate, about 52.5% by weight 
ammonium dodecylphenoxy-hexaoxyethylene sulfate, and 
about 22.5% by weight sodium Xylene sulfonate; said 
composition having a viscosity of about 570 centipoises 
at 80 F. and a cloud point of about 26 F. 

9. A clear, homogeneous, light duty, liquid detergent 
composition consisting essentially of an aqueous solution 
of about 40% by weight total solids content, which solids 
content consists essentially of about 25% by weight 
sodium dodecylbenzene sulfonate, and about 50% by 
weight ammonium dodecylphenoxy-hexaoxyethylene sul 
fate, and about 25% by weight sodium Xylene sulfonate; 
said composition having a viscosity of about 300 centi 
poises at 80° F. and a cloud point of about 25 F. 

10. A clear, homogeneous, light duty, liquid detergent 
composition consisting essentially of an aqueous solution 
of about 50% by weight total solids content, which solids 
content consists essentially of about 35% by weight 
sodium dodecylbenzene sulfonate, about 35% by weight 
ammonium dodecylphenoxy-hexaoxyethylene sulfate, and 
about 30% by weight sodium Xylene sulfonate; said com 
position having a viscosity of about 380 centipoises at 80 
F. and a cloud point of about 15 F. 

11. A clear, homogeneous, light duty, liquid detergent 
composition consisting essentially of an aqueous solution 
of about 50% by weight total solids content, which solids 
content consists essentially of about 20% by weight 
sodium dodecylbenzene sulfonate, about 45% by weight 
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ammonium dodecylphenoxy-hexaoxyethylene sulfate, and 
about 35% by weight sodium Xylene sulfonate; said com 
position having a viscosity of about 185 centipoises at 
80° F. and a cloud point of about 8 F. 

12. A uniform, light duty, liquid detergent composition 
consisting essentially of an aqueous solution of about 1.7% 
by weight of alkali metal dodecylbenzene sulfonate, about 
12% by weight ammonium dodecylphenoxyhexaoxyethyl 
ene Sulfate, about 7% by weight sodium xylene sulfonate, 
about 6% by weight lauric diethanolamide, and about 1% 
by weight polystyrene latex; said composition having a vis 
cosity of about 200 centipoises at 80° F. 
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