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ABSTRACT OF THE DISCLOSURE 
A clear liquid detergent composition comprising a 

solubilized stilbene brightener system, a surfactant, the 
sodium salt of nitrilotriacetic acid, and a hydrotrope. 
Moreover, a process of preparing said brightener system 
comprising solubilizing the stilbene brighteners with a 
water miscible solvent and heat is also described. 

The subject invention is directed to clear liquid laundry 
detergents which include therein a stilbene brightener 
system. In addition, the subject invention is also directed 
to a process for producing a stilbene brightener system 
which is readily incorporated into liquid laundry 
detergents. 

Liquid detergent compositions, in general, and liquid 
detergent compositions containing chemical bleaching 
and/or brightening agents, in speci?c, are well known in 
the art. Such compositions have in the past comprised a 
surfactant material in combination with a brightening 
or bleaching agent which was dispersed therein. It is 
noted, however, that such dispersion resulted in numerous 
di?iculties with regard to uniform distribution and, fur 
ther, with uniform concentration of the optical brightener 
contained in such compositions. 

Moreover, chemical bleaching to whiten or brighten 
nitrogeneous materials either in the form of natural 
animal ?bers, such as wool or silk, or synthetic ?bers, 
such as polyamides of which nylon is an example, can 
not ordinarily be employed because of the deleterious ef 
fects on the fabric or the relative ine?icacy of such bleach 
ing procedures. 
The application to the fabric of a suitable ?uorescent 

compound which, by virtue of its bluish ?uorescence, 
counteracts the dull, yellowish cast of the fabric, is a 
logical solution to the problem of improving the white 
ness and brightness of the fabric. However, proper se 
lection and satisfactory application of the optical bright 
ener pose a number of problems. The fluorescent com 
pound must be compatible with and non-injurious to the 
fabric and must impart adequate ?uorescence. It must be 
compatible with the cleansing detergents employed as the 
washing medium. It must have an a?‘inity for the fabric 
and must be applied in a solution which either does not 
inhibit such a?inity or preferably enhances such a?inity. 
Furthermore, When applied to the fabric, the ?uorescent 
compound must be evenly and uniformly distributed 
since, otherwise, the appearance of the treated fabric is 
spotty and non-uniform. 

In the past it has been found that in order to obtain 
the desired uniform, level distribution, of the optical 
brightener such brightener must be dispersed in a suit 
able solution. Where the brightener is a water insoluble 
compound, such requirement poses the additional prob— 
lem of solubilization of such brighteners. For practical 
reasons of economy and because of the ultimate mode 
of application, such brightening compositions have, in 
the past, been packaged and sold in a highly concentrated 
form. Therefore, in the past solubilization of water 
insoluble ?uorescent compounds has been an extremely 
di?icult problem especially in light of the fact that high 
concentrations of such compounds had to be incorporated 
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into a concentrate for subsequent dilution with large 
quantities of rinse or wash water so as to result in an 
effective concentration of brightener. 

Therefore, it is an object of the instant invention to 
5 provide a clear liquid detergent composition. 
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Another object of the instant invention is to provide 
a clear liquid detergent composition containing an ef 
fective amount of optical brighteners. 
Yet another object of the instant invention is to pro 

vide a process for incorporating optical brighteners into 
a liquid detergent system. 
A still further object of the instant invention is to 

provide a process for incorporating optical brighteners 
into a detergent system which includes an anionic sur 
factant, which process comprises solubilizing optical 
brighteners with a solvent therefor. 

These and other objects of the instant invention will 
become more evident from the following more detailed 
description thereof. 
As noted, the subject invention is directed to a clear 

liquid detergent which includes therein optical brighteners. 
Such optical brighteners are generally classi?ed as anionic 
?uorescent dyes which serve to impart increased ?uores 
cence and/or optical brightness to both hydrophilic and 
hydrophobic ?bers. Typical representative examples 
thereof include: 
disodium N:N'-bis-(2-diethanolamino-4-phenylamino 

1 :3 :5 -triazyl- [61] -4 : 4'-diamino stilbene 2 2 2’-disul 
fonate, 

disodium N:N’-bis- (2-morpholino-4-phenylamino-1 :3 :5 
triazyl- [ 61-4 : 4'-diamino stilbene 2 : 2’-disulfonate, 

disodium N :N'-bis- (2,4-diphenylamino-l :3 :S-triazyl 
[6]—4:4'-diamino stilbene 2 : 2'-disulfonate, 

disodium 4,4'-bis- [4-anilino-6- (N-methyl-N-hydroxy 
ethylamino)-s-triazin-2—ylamino] stilbene disulfonate, 

disodium 4,4’-bis-(4-phenyl-2,1,3-triazole-2-yl) stilbene 
disulfonate, 

disodium 4,4’-bis [4-anilino-6~(N-2-methyl-2-hydroxy 
ethiyl-amino)-s-triazin-2—ylarnino] stilbene disulfonate, 
an 

sodium 2- (stilbyl-4") -naphtho- l ’,2' : 4,5 ) - 1,2,3-triazole 
2"-sulfonate. 

Other suitable anionic ?uorescent dyes are disclosed in 
‘South African Pat. No. 66/2892 and in US. Pat. Nos. 
2,376,743, 2,612,501, 2,762,801, 2,784,183, and 3,012,971, 
the disclosures of which are incorporated herein as refer 
ence. Also suitable for use in connection with the novel 
clear liquid detergent composition of the instant inven 
tion are other well known stilbene type brighteners in 
addition to those noted above. 

In addition to the brightening agent, the subject clear 
liquid laundry detergents also include anionic and/or 
nonionic type surfactants. ‘Suitable anionic detergents, in 
clude materials such as alkylbenzenesulfonic acid and its 
salts, and compounds of the formula alkyl-phenyl-SOg-M, 
wherein alkyl is an alkyl radical of a fatty acid and M is 
hydrogen or an alkali metal, which compounds comprise 
a well-known class of anionic detergents and include so 
dium dodecylbenzene sultfonate, potassium dodecylben 
zene sulfonate, sodium laurylbenzenesulfonate, sodium 
cetylbenzenesulfonate. Others are the alkali metal salts of 
the higher alkylsulfonic acids and the alkali metal dialkyl 
sulfosuccinates, e.g., sodium dioctyluslfosuccinate; and 
sodium dihexylsulfosuccinate; sodium sulfoethylpthalate; 
sodium oleyl-p-am'sidinesulfonate; sodium tetradecanesulr 
fonate; sodium diisopropylnaphthalenesulfonate; sodium 
octylphenoxyethoxyethylsulfate, etc.; and the alkali metal 
alkyl sulfates, e.g., sodium lauryl sulfate and the like. 
Among the above-noted alkylbenzene-sulfonic acid acid 

and salts thereof, the preferred compounds included those 
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which are biodegradable and which are particularly char 
acterized by a linear alkyl substituent of from Cm to C22 
and preferably from C12 to C15. It is, of course, under 
stood that the carbon chain length represents, in general, 
an average chain length since the method for producing 
such products usually employs alkylating reagents of mixed 
chain length. It is clear, however, that substantially pure 
ole?ns as Well as alkylating compounds used in other 
techniques can and do give alkylated benzene sulfonates 
wherein the alkyl moiety is substantially (i.e. at least 
99%) of one chain length, i.e., C12, C13, C14, or C15. The 
linear alkyl benzene sulfonates are [further characterized 
by the position of the benzene ring in the linear alkyl 
chain, with any of the position isomers (i.e. alpha to 
omega) being operable and contemplated. 
The linear alkyl benzene sulfonates are generally and 

conveniently prepared by sulfonating the corresponding 
alkyl benzene hydrocarbons which in turn may be pre 
pared by alkylating benzene with a linear alkyl halide, a 
l-alkene or a linear primary or secondary alcohol. Pure 
isomers (of the l-phenyl isomer) are prepared by reduc 
tion of the acylated benzene (alkyl phenyl ketone) using 
a modi?cation of the Wolif-Keshner reaction. The 2 
phenyl isomer is obtained from n-undecyl phenyl ketone 
and methyl magnesium bromide to form the tertiary alco 
hol which is dehydrated to the alkene and then hydro 
gneated. The S-phenyl isomer is obtained similarly from 
a n-heptyl phenyl ketone and n-butyl magnesium bromide. 
The other isomers are obtained in a similar manner from 
the appropriate n-alkyl phenyl ketone and n-alkyl mag 
nesium bromide. 

In addition to the benzene sulfonates one may aslo 
employ the lower alkyl (C1 to C4) analogs of benzene 
such as toluene, xylene, the trimethyl benzenes, ethyl ben 
zene, isopropyl benzene and the like. The sulfonates are 
generally employed in the water soluble salt form which 
include as the cation, the alkali metals, ammonium, and 
lower amine and alkanolamine. 
Examples of suitable linear alkyl benzene sulfonates: 

sodium n-decyl benzene sulfonate 
sodium n~dodecyl benzene sulfonate 
sodium n~tetradecyl benzene sulfonate 
sodium n-pentadecyl benzene sulfonate 
sodium n-hexadecyl benzene _sulfonate 
and the corresponding lower alkyl substituted homologues 
of benzene as well as the salts of the cations previously 
referred to. Mixtures of these sullfonates may, of course, 
also be used with mixtures which may include compounds 
wherein the linear alkyl chain is smaller or larger than 
indicated herein provided that the average chain length 
in the mixture conforms to the speci?c requirements of 
C10 to C22. 
The linear para?in sulfonates are also a well-known 

group of compounds and include water soluble salts 
(alkali metal, amine, alkanolamine, and ammonium) of: 
l-decane sulfonic acid 
l-dodecane sulfonic acid 
l-tridecane sulfonic acid 
l-tetradecane sulfo-nic acid 
l-pentadecane sulfonic acid 
l-hexadecane sulfonic acid 

as well as the other position isomers of the sulfonic acid 
group. 

In addition to the para?in sulfonates illustrated above, 
others with the general range of C10 to C22 alkyls may 
be used, with the most preferable range being from C12 
to C20. 
The linear alkyl sulfates which are contemplated in 

this invention comprise the range of C10 to C20. Speci?c 
examples include sodium -decyl sulfate; sodium n-dodecyl 
sulfate; sodium n-hexadecyl sulfate; sodium n-heptadecyl 
sulfate; sodium n-octadecyl sulfate; and the ethoxylated 
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(1 to v100 moles ethylene oxide) derivatives; and, of 
course, the other water-soluble salt-forming cations men 
tioned above. 

Also useful in conjunction with the instant invention 
are nonionic detergents such as alkaryl polyglycol deter 
gents such as alkyl-phenol-ethylene oxide condensates (2— 
200 moles ethylene oxide), e.g., p-isooctyl phenol-poly 
ethylene oxide (10 ethylene oxide units), long chain al 
cohol-ethylene oxide condensation products (2-—200 
moles ethylene oxide), e.g., dodecyl alcohol-polyethylene 
oxides having 4 to 16 ethylene oxide units per molecule, 
polyglycerol monolaurate, glycol dioleate, sorbitan mono 
laurate, sorbitan monostearate, sorbitan monopalmitate, 
sorbitan monooleate, sorbitan sesquioleate, the condensa 
tion products of ethylene oxide with sorbitan esters of 
long chain fatty acids (Tweens), alkylolamides, amine 
oxides, phosphine oxides, etc. 

The composition of the instant invention may also in 
clude, in addition to the fabric softening compounds and 
conventional anionic, cationic, and nonionic detergent 
compositions, builders, brighteners, hydrotropes, germi 
cides, soil suspending agents, anti-redeposition agents, 
antioxidants, bleaches, coloring materials (dyes and pig 
ments), perfumes, water-soluble alcohols, foam boosters, 
non-detergent alkali metal benzene sulfonates, etc. 

Moreover, the subject composition may, in addition, 
include a builder material. Preferably, the builder ma 
terial is a water-soluble salt of an amino carboxylic acid 
such as, for example, nitrilo triacetic acid. Preferably, one 
employs the trisodium salt thereof as the sole builder in 
connection with the instant composition. 

In addition to the above ingredients one may as pre 
- yiously delineated employ hydrotropes in connection with 
the compositions of the instant invention. The useful hy 
drotropes include such compounds as, sodium xylene sul 
fonate, potassium xylene sulfonate, sodium and potas 
sium toluene sulfonates, in the position isomers thereof, 
and ethyl benzene sulfonate. - 
As previously noted, the subject invention is also di 

rected to a process for incorporating the above-noted 
optical brighteners into a liquid detergent composition 
comprising the other materials discussed above so as to 
provide a clear liquid laundry detergent having brighten 
ing characteristics. According to the novel process of the 
instant invention, the ‘brightening materials are ?rst in 
corporated into a solvent therefor, such as an ethylene 
glycol ether or dimethyl sulfoxide. Representative ethylene 
glycol ethers include ethylene glycol monomethyl ether, 
ethylene glycol monoethyl ether, ethylene glycol mono 
propyl ether, ethylene glycol monobutyl ether, diethylene 
glycol monobutyl ether, diethylene glycol monopropyl 
ether, diethylene glycol monoethyl ether, ethylene glycol 
with dialkyl ethers, ethylene glycol trialkyl ethers, and 
the like. Subsequent to the incorporation of the optical 
brightening material into either an ethylene glycol ether 
and/or dimethyl sulfoxide, there is then added to the 
mixture an ethoxylated fatty alcohol subsequent to which 
said mixture is heated to a temperature of from about 
80° F. to about 180° F. so as to dissolve the optical 
brightener therein. Representative of ethoxylated fatty 
alcohols which may be utilized in connection with the 
instant invention, include in addition to those noted above 
the following fatty alcohols containing from about 2 to 
about 200 moles of ethylene oxide, such as, for example, 
octanol, nonanol, decanol, undecanol, dodecanol, tride 
canol, tetradecanol, pentadecanol, and the like. Subse 
quent to incorporating the optical brighteners into the 
above noted solvent system comprising an ethylene glycol 
ether and/ or dimethyl sulfoxide and an ethoxylated fatty 
alcohol with heat, the said brightener system may then 
be incorporated into the remaining ingredients so as pro 
vide a clear liquid laundry detergent formulation. ‘ 

Preferably, one employs from about 0.01% to about 
0.5% brightener based on the weight of the total active 
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ingredients in the ?nal detergent formulation. While the 
proportions of the remaining ingredients are not critical 
to the instant invention, it is noted that generally one 
may employ from about 1 to about 40% total sur 
factant ingredient, from 1 to about 50% builder, from 
about 1 to about 40% hydrotrope, from about 1 to about 
20% ethoxylated fatty alcohol, with the remaining propor~ 
tions being made up of additive materials such as per 
fumes, dyes, and the like, and water. 
The instant invention will now be illustrated by the 

following more detailed examples thereof, It is to be 
noted, however, that the instant invention is not deemed 
as being limited thereto. 

EXAMPLE 1 

A clear liquid detergent composition was prepared 
comprising: 

Wt. percent 
Sodium tridecyl benzene sulfonate ___________ .._ 2.5 
Ethoxylated fatty alcohol __________________ __ 7.5 
Nitrilotriacetic acid trisodium salt ___________ __ 20.0 
Ethylene glycol monobutyl ether ____________ __ 2.0 
4,4’ - bis - [2,4 - dianilino-s-triazinyl-(6)-amino] 

stilbene-2,2'-disulfonic acid, disodium salt ___-_ 0.20 
4,4’ - bis - [2-(3-methoxypropylamino)-4-anilino 

‘s - triazinyl - (6)-amino]-stilbene-2,2’-disulfonic 
acid, disodium salt ______________________ __ 0.07 

4,4’-bis-[2-morpholino - 4 - anilino-s-triazinyl-(6) 

amino] - stilbene—2,2'-disulfonic acid, disodium 
salt ___________________________________ __ 0.03 

Ammonium cumene sulfonate _______________ __ 11.80 

Water and dye, quantity su?icient to make 100%. 
The above composition was prepared by ?rst mixing the 

stilbene ‘brighteners with the ethoxylated fatty alcohol 
and the ethylene glycol monobutyl ether. The resulting 
mixture was then heated to 120° F. for ?fteen minutes 
and subsequently added to a mixture of deionized water, 
nitrilotriacetic acid trisodium salt, and ammonium cemene 
sulfonate. The remaining ingredients were then added 
and the product which resulted was found to be a clear 
liquid detergent composition. 

‘EXAMPLE 2 

The composition of Example 1 was again prepared, 
substituting sodium xylene sulfonate for the ammonium 
cumene sulfonate therein. The composition was prepared 
as in Example 1 and found to produce a stable clear 
liquid detergent composition containing brightener ma 
terials. 

EXAMPLE 3 

The composition of Example 1 was again prepared, 
substituting 2% by weight dimethylsulfoxide for the ethyl 
ene glycol monobutyl ether employed therein. Once again, 
the composition which resulted was found to be a clear 
liquid. 

EXAMPLE 4 

The composition of Example 1 was again prepared sub 
stituting for the brighteners utilized therein mixtures of 
a disodium N:N'-bis-(2-diethanolamino-4-phenylamino~ 
1:3:5-triazyl-[6])-4:4’-diamino stilbene 2:2’-disulfonate, 
disodium NzN' - bis - (2,4-diphenylamino-123:5-triazyl 
[6] )-4:4'-diamino stilbene 2:2'-disulfonate, disodium 4,4’ 
bis - [4 - anilino - 6-(N-methyl-N-hydroxyethylamino)-s 

triazin-2-ylamino] stilbene disulfonate, disodium 4,4’-bis 
(4-phenyl-2, 1,3-triazole-2yl) ‘stilbene disulfonate, di 
sodium 4,4’ - bis[4-ani1ino~6-(N-Z-methyl-Z-hydroxyethyl 
amino)-s-triazin-2-ylamino] stilbene disulfonate and 
sodium 2 - (stilbyl - 4') - naphtho - 1',2':4,5) - 1,2,3 
triazole-2' sulfonate. As a result of the foregoing sub 
stitutions, clear liquid deter-gents were produced. 
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As is readily apparent from the foregoing, the subject 
invention provides a process whereby stilbene type 
brighteners are readily solu-bilized and incorporated into 
a clear liquid detergent composition for use in the wash 
ing and brightening of fabrics. 
What is claimed is: 
1. A clear liquid brightener detergent composition con 

sisting essentially of from about 1% to about 40% of a 
water-soluble anionic organic detergent, from about 1% 
to about 50% of a water-soluble salt of an amino car 
boxylic acid, from about 1% to about 40% of a hydro 
trope selected from the group consisting of the sodium, 
potassium and ammonium salts of xylene sulfonic acid, 
toluene sulfonic acid, ethyl benzene sulfonic acid and 
cumene sulfonic acid from about 1% to about 20% of 
an ethoxylated fatty alcohol having from about, 8 to about 
15 carbon atoms, from about 0.01% to about 5% of an 
anionic stilbene optical brightener and from about 1% to 
about 20% of a compound selected from the group con 
sisting of ethylene glycol ethers and dimethyl sulfoxide, 
said ethylene glycol ethers selected from the group con 
sisting of ethylene glycol monoalkyl ethers, ethylene glycol 
dialkyl ethers and ethylene glycol trialkyl ethers, said 
ethers having an alkyl group of from about 1 to about 4 
carbon atoms, and water. 

2. The-composition of claim 1 wherein the hydrotrope 
is ammonium cumene sulfonate. 

3. The composition of claim 1 wherein the water 
soluble salt of an amino carboxylic acid is the trisodium 
salt of nitrilotriacetic acid. 

4. The composition of claim 1 wherein the ethylene 
glycol ether is ethylene glycol monobutyl ether. 

5. A process for preparing a clear liquid brightener 
detergent composition which comprises mixing from 
about 0.01% to about 0.5% of an anionic stilbene 
brightener with from about 1% to about 20% of a com 
pound selected from the group consisting of ethylene 
glycol ethers and dimethyl sulfoxide, said ethylene glycol 
ethers selected from the group consisting of ethylene 
glycol monoalkyl ethers, ethylene glycol dialkyl ethers 
and ethylene glycol trialkyl ethers, said ethers having an 
alkyl group of from about 1 to 4 carbon atoms and from 
about 1% to about 20% of an ethoxylated fatty alcohol 
having from about 8 to 15 carbon atoms, heating the 
mixture to a temperature of from about 75° to about 
160° F. for a period of time su?'icient to solubilize the 
brightener in the liquid composition and subsequently 
mixing the solub-ilized brighteners with from about 1% 
to about 40% of an anionic water-soluble detergent and 
water. 
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