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[5 7] ABSTRACT 

An improved fabric softener is disclosed comprising a mixture 
of a softener such as a quaternary ammonium compound or an 
imidazoline with an antiyellowing agent which is a complex of 
C12 to C22 alkyl alcohol and C12 to C“, alkylsulfate. 

6 Claims, No Drawings 
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FABRIC SOFTENER 
This invention relates to an improved fabric softener formu 

lation having antiyellowing properties. ' 
It has been known for some time that the conventional ca 

tionic fabric softeners tend to cause yellowing of fabrics 
treated with them where the fabrics have been ?rst washed 
using nonionic-based detergents. The reasons for the occur 
rence of yellowing are not fully understood. However, it is 
generally believed that yellowing involves an interaction 
between the cationic fabric softener, electronegative absorp 
tion sites on the part being treated, and color bodies contained 
in the rinse water, typically attributable to water hardness. 

Yellowing may be mitigated by providing for an anionic sur 
factant in combination with the cationic fabric softener. The 
anionic surfactant forms a complex with the cationic'fabric 
softener, which, under proper conditions, may be deposited 
on the fabric to be softened without causing yellowing. This 
approach to the control of the discoloration caused by fabric 
softeners, however, is not without difficulties. The principal 
disadvantage of it is that the presence of an anionic surfactant 
interferes with the softening ef?ciency of most cationic fabric 
softeners. 

ln accordance with the present invention it has been found 
that the complex between alkyl alcohols and alkyl sulfates 
may be used as an antiyellowing agent in combination with ca 
tionic fabric softeners. On a weight basis, a mixture in which 
the ratio of softener to complex is between about 1.4:1 and 
10:] is generally effective to reduce discoloration. Preferably 
the ratio of softener to complex is between 2:1 and 4:1. The 
use of the complex in excess of about 0.7 parts per part of sof 
tener continues to give still further improvement in reduction 
of discoloration. However, these higher levels of the complex 
tend to cause disproportionate losses in fabric softening ef? 
ciency. 
The complex between alkyl alcohols and alkyl sulfates has 

previously been described in the art as having a ratio of al 
cohol to alkyl sulfate of either 1:1 or 1:2. It is generally as 
signed the formula 2ROSO3Na‘R’OHwhere an alkanol is em 
ployed. Similar complexes are believed to be formed also from 
alkanediols. 

Alkanols suitable for use in the present invention usually 
contain from 12 to 22 carbon atoms. In general, linear al 
cohols may be used, whether of natural or synthetic origin, 
such as dodecyl alcohol, myristyl alcohol, stearyl alcohol, and 
mixed alcohols such as Cl6 to C", al‘cohols prepared by Ziegler 
polymerization of ethylene. Alkane diols such as octadecane 
diol may also be used if desired. 

Suitable alkyl sulfates for use in the present invention have 
from about 12 to about 18 carbons atoms. Typically, the alkyl 
group is linear, such as n-dodecyl, myristyl, stearyl, etc. The 
alkyl sulfates may be either substantially pure or mixed. The 
alkyl sulfate is used in the form of its alkali metal salt. For 
commercial convenience, the sodium or potassium salts are 
preferred, but other alkali metals may be substituted if 
desired. 

Fabric softeners with which the antiyellowing agents of the 
present invention have been found effective include the 
quaternary ammonium compounds of the formula 

in which R1 and R2 are each long chain, substantially linear 
groups from about 16 to 22 carbon atoms, R, and R4 are each 
lower alkyl groups of from about one to three carbon atoms 
and X is a cation imparting water dispersibility such as 
chloride, bromide, iodide, sulfate, methosulfate, etc. 
Another class of fabric softeners with which the antiyellow 

ing agent of the present invention may be used are the 

20 

25 

30 

40 

45 

55 

65 

70 

75 

2 
imidazolines ofthe general formula 

in which R5 and R6 are each substantially linear alkyl groups of 
about 15 to 21 carbon atoms, R, is a divalent alkyl group of 
one to three carbon atoms, and R3 and X are as de?ned above. 

In preparing fabric softener compositions in accordance 
with the present invention, the fabric softener, the alkyl al 
cohol and the alkyl sulfate may be combined in any con 
venient order. Thus, while the alkyl alcohol-alkyl sulfate com 
plex may be formed prior to combination of these ingredients 
with the fabric softener if desired, it is not necessary to do so. 
An important application of the present invention is in the 

formulation of multifunctional detergents. Because of the 
well-known cationic-anionic interaction, leading to a loss in 
both detergency and fabric softening efficiency, those skilled 
in the art of formulating multifunctional detergents conven 
tionally choose to employ a nonionic detergent and a cationic 
fabric softener. This system, however, presents a most severe 
test of the yellowing characteristics of cationic fabric softeners 
in the presence of nonionic detergents.‘ For this reason, an 
tiyellowing agents will be particularly useful in the formulation 
of multifunctional detergents based upon nonionic detergent 
actives and cationic fabric softeners. 

Typical multifunctional detergents employing the present 
invention will have the following composition: 

‘,4 by weight 

Nonionic detergent active 5% to 25% 
Builder 5% to 60% 
Fabric softener 194 to I094 
Alkyl sulfate 0.05% to 6% 
Alkyl alcohol 0.02% to 371 

Preferred compositions generally are formulated with the 
proportions: 

Preferred 
‘k by weight 

Nonionic detergent active [0% to 20% 
Builder 2571 to 50% 
Fabric Softener 271 to 6% 
Alkylsulfate 0.2% to 4% 
Alkyl alcohol 01% m' 2% 

The nonionic detergent active contemplated is a conven 
tional kind. Typically these are condensates of hydrophobic 
compounds having’ a reactive hydrogen with ethylene oxide, 
the amount of ethylene oxide in the condensate being suffi 
cient to impart surface-active properties to it. Typical 
nonionic detergents which may be used include the ethylene 
oxide-polypropylene oxide block polymers commercially 
available as the so-called “Pluronic" series; ethylene oxide 
condensates of alkyl alcohols having from eight to 20 carbon 
atoms in the alkyl group and containing up to 80 percent 
ethylene oxide; ethylene oxide condensates of the fatty acids 
such as ethoxylated tall oil fatty acids, etc.; ethylene oxide 
condensates of the fatty amines; and many others. This class of 
detergents is well known to those skilled in the art. 
As builders, the conventional alkaline builders may be em 

ployed such as the alkali metal phosphates, pyrophosphates, 
tripolyphosphates, hexametaphosphates, etc., as well as other 
alkali metal compounds such as alkali metal carbonates, etc. 
Organic builders are also known such as nitrilotriacetic acid. 
The amount of builder will be in the amounts conventionally 
employed. Normally, when builders are used in a detergent 
system, the amount used is in the order of 25 to 50 percent of 
the complete formulation. 
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The fabric softening actives, alkyl alcohols, and alkyl 
sulfates for use in the foregoing composition have already 
been described above. _ > _ 

While not speci?cally mentioned in the foregoing skeleton 
formulation, it will be obvious to those skilled in the art that 
many other materials may be included. Adjuvants may be pro 
vided such as suds boosters, such as fatty acid amides; soil 
suspending agents, such as carboxymethyl cellulose, hydrox 
yethyl cellulose; anticorrosion agents, such as sodium silicate; 
as well as optical brighteners, colorants, perfumes, ?llers, ger 
micides, enzymes etc. 
Another important application of the present invention is in 

the formulation of rinse cycle fabric softeners. Because of car 
ryover from the wash cycle to the rinse cycle, yellowing has 
been a persistent problem when detergent formulations are 
employed in the wash. The use ofa mixture ofa cationic fabric 
softener and a complex in accordance with the present inven 
tion mitigates this problem. 

For a better understanding of the present invention, 
reference may be had to the following examples: 

EXAMPLE 1 

Antiyellowing agents inraccordance with the present inven 25 the 

4 
distearyldimethyl ammonium chloride as a fabric softener, 
sodium lauryl sulfate and various alkyl alcohols. Five 4X6 inch 
terry cloth swatches were treated in a Terg-O-Tometer pot for 
15 minutes with 1,000 ml. of 90 p.p.m. hard water arti?cially 
hardened with calcium and magnesium in a 2:1 ratio and addi 
tionally containing 4 ppm. of Fe“. The washing temperature 
was 120° F. 1.94 grams of built nonionic detergent composi 
tion and 0.1 grams of distearyl dimethyl ammonium chloride 
were added. The amounts of sodium lauryl sulfate and alkyl al 
cohol were varied as set forth below, 

In each test conducted, improvements in softness and yel 
lowing were measured relative to the softness and yellowness 
observed on swatches washed in nonionic detergent only. By 
recording the differences in softness (AS) and yellowing (Ab), 
more meaningful comparisons may be made between succes 
sive experiments. in the data reproduced below, an increase in 
the value of AS indicates an improved softness in the ?nal 

‘ product relative to the softness of the control. An increase in 
the value of Ab indicates a deterioration in whiteness or an in 
crease in yellowness ofthe washed swatches. 

EXAMPLE 2 

The test described in Example 1 was repeated substituting 
fabric softener 1-methyl—l-alkylamido-ethyl-Z-al 

TABLE I.—TERG-O-TOMETER SOFTENING ACTION AND YELLOWING DATA 

Detergent, Softener, 
Job Pot percent percent Antiyellowant AS Ah 

I ______ __ 1 0. 194 _ _ _ , _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ s _ _ . _ _ _ _ _ . _ _ . . _ . _ . . _ _ t . _. 0. 0 0. 0 

2 0.194 0.01 _______________________ __ _ 2.5 12.8 
3 0. 194 0.01 .0034%* Na lauryl sulfate-.25‘ 0c _ 2. 5 11.9 
4 0. 194 0.01 .0067% Na lauryl sulfate-.25 octadecanol _______________ _ _ 0. 0 2.0 

II _____ __ 1 0. 194 ______________________________ __ . 0. 0 

2 0. 194 0. 01 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ __ .4 10. 4 

3 0. 194 0.01 .0034% Na lauryl sul . tadecan .7 9. 3 
4 0. 194 0. 01 .0067% Na lauryl sulfate—.50 octadecanol ______________ __ . 0 2. 1 

III ____ ._ 1 0. __________________________________ __ 0. 0 0. 0 
2 0. . 1 ________________________________________ __ . 2. 3 12. 1 
3 0. . . .0034% Na lauryl sulfate-.75 octadecanol___ t. 2. 4 11. 1 
4 0. 194 0. 01 .0067% N a lauryl sulfatc—. 75 octadecanol _______________ _. 2. 4 8. 7 

IV ____ __ 1 0. 194 ________________________________________________________________ __ 0.0 0.0 
2 0.104 0.01 __ ____________________________________________________ __ 2.7 11.9 
3 0. 194 0. 01 .0034% N a lauryl sulfate-1.00 l1cxadccanc-1,2-di0l ______ __ 2. 5 10. 0 
4 0. 194 0. 01 .0067% N a lauryl sulfate~l.00 licxadccalie~l,2-diol ______ _ _ 1. l 3. 8 

V _____ __ 1 0. 0. 0 0. 0 

2 O. ____________ _ _ 2. 0 11. 9 
3 0.194 .0 % Na lauryl sulfate-.25 octadecanoL __ 0. 1 0. 9 
4 0. 194 .01% N a lauryl sulfate-.50 octadectmol _________________ . . 0. 2 0. 9 

VI ____ __ 1 0. 194 ___________________________________________________________________ _ _ 0.0 0.0 
2 0. 194 0. 01 _ _ _ . . _ . _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 2. 5 12. 6 

3 0. 194 0. 01 .01% Na lauryl sulfate-.75 0ctadecan0l__. 0.3 0. T 
4 0 194 0. 01 .01% Na lauryl sulfate-1.00 hexadecane-1,2—diol ________ __ 0. 2 0.8 

‘The ?rst number (0.003475) states the concentration in weight percent of the complex in the wash water. The 
second number (025) states the molar ratio of alcohol to alkyl sulfate. 

tion were tested in a multifunctional detergent composition 55 kylimidazolinium methosulfate as the fabric softener for 
composed of a conventionally built nonionic detergent em 
ploying and containing sodium tripolyphosphate builder, distearyldimethyl ammonium chloride previously described. 

' The following results were obtained: 

TABLE II 

Detergent, Softener, 
Job Pot percent percent Antiyellowant AS Ah 

I ______ __ 1 0. 194 ____________________________________________________ ._ 0. 0 0. 0 
2 0.194 0.01 ________________________________________ __ 2. 7 l0. 8 
3 0.194 0. 01 .0034%* Nalaury1suliate—0.75* octadecano _ _______ 1 _ 1. 1 3. 2 
4 0. 194 0.01 .0067% Na lauryl sulfate-0.75 octadecanol ___________ .. 0.0 —0. 1 

II _____ __ 1 0.194 ___________________________________________ __ 0.0 0.0 
2 0.194 0.01 _________________________ ._ 2. 5 8. 7 
3 0. 194 0. 01 .0034% Na lauryl sulfate-1.00 h cane-1341101. _ _ _ 0. 6 0. 2 
4 0. 194 0. O1 .0067% Na lauryl sull’ate—1.00 hexadccane-1,2-diol ____ ._ 0. ‘2 —1. 6 

III ____ __ 1 0. 194 _ _ _ . _ _ _ _ _ _ . _ _ . . _ 1 1 _ _ _ . _ _ . _ _ 1 _ _ _ _ _ _ _ _ _ . _ _ . . , _ _ _ _ _ _ , _ _ _. 0.0 0. 0 

2 0. 194 0. 01 _ _ _ _ _ _ _ _ . . _ . . _ _ _ _ _ . . _ _ _ _ _ _ __ _ 1. 9 9. 8 

3 0. 194 0.01 .01% Na lauryl sulfa adeca _ _ 0.2 —0. 1 
4 O. 194 0. 01 .01% Na lauryl sulfate-1.00 hexadecane-l, - 1o ____ _ _ 0. 0 —0. 6 

‘The ?rst number (.0034%) states the concentration in weight percent of the complex in the wash water. 
The second number (0.75) states the molar ratio of alcohol to alkyl sulfate. 
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ln like manner a series of complexes were prepared from 
alkyl sulfates having from 12 to l8 carbon atoms and alkyl al 
cohols having from 12 to 22 carbon atoms and tested as an 
tiyellowing additives. 
Complexes found to be effective were the following: 

Alkyl Sulfate. ROSO?Na Alkyl Alcohol, R'OH 
R . R’ 

nCHHHi 

PIC-"Hm. 

We claim: 
1. A fabric softening composition having a reduced ten 

dency to cause yellowing, consisting essentially of a complex 
of (a) an alcohol selected from the group consisting of al 
kanols and alkane diols of 12 to 22 carbon atoms and an alkali 
metal alkyl sulfate of 12 to 18 carbon atoms in combination 
with (b) a cationic fabric softener selected from the group 
consisting of 

R3 
and 

N-CHz 4' 
% 

Rs C\ 
O N-CH: 

wherein R, and R2 are each substantially linear alkyl groups of 
about 16 to 22 carbon atoms, R3 and R4 are each alkyl groups 
of about one to three carbon atoms, R5 and R6 are each sub 
stantially linear alkyl groups of about l5 to 21 carbon atoms, 
R, is a divalent alkylene group of about one to three carbon 
atoms, and X is an anion imparting water dispersibility to said 
fabric softener; the weight ratio of said fabric softener (b) to 
said complex (a) being between about 1.411 and 10:1, and the 
molar ratio of the alcohol to the alkali metal-alkyl sulfate in’ 

,35 

6 
the complex (a) being from between about l:l and 1:2. 

2. A composition according to claim 1 wherein the weight 
ratio of said fabric softener (b) relative to the amount of said 
complex (a) is between about 2:1 and 4: l. 

5 3. A composition according to claim 1 wherein said com 
plex is formed from a linear alkanol having from l2 to 22 car 
bon atoms and an alkali metal alkyl sulfate having from 12 to 

' 18 carbon atoms and in which the alkali metal is selected from 
the group consisting of sodium and potassium. 

4. A composition according to claim 3 wherein said com 
plex is formed from octadecanol and lauryl sulfate. 

5. A composition according to claim 3 wherein said com 
' plex is formed from hexadecanediol and lauryl sulfate. 

6. A multifunctional detergent composition consist 
l5 ing essentially of the following ingredients in the fol 

lowing approximate proportions in parts by weight: 
(a) A nonionic synthetic organic detergent—5 to 25 

parts, 
(b) A builder for said nonionic detergent effective to 

20 improve the detersive properties thereof-—5 to 60 
parts, 

(0) A fabric softener selected from the group con 
sisting of 

25 

r ' 

30 [R1—IT'-—Ra]+X‘ 
R4 

and 
N-—CH2 4' 

% R5—-C ‘ 
\ 

(H) /N-<CH2 X" 
_’_>_>______" “Rfd:rc—NH-R7 R3 

40 wherein R1 and R2 are each substantially linear 
alkyl groups of about 16 to 22 carbon atoms, R3 
and R4 are each alkyl groups of about 1 to 3 carbon 
atoms, R5 and R5 are each substantially linear 
alkyl groups of about 15 to about 21 carbon atoms, 
and R7 is a di-valent alkylene of 1 to about 3 carbon 

45 atoms, and X is an anion imparting water dis 
persibility to said softener and a complex of-——1 
to 10 parts, 

((1) an alkyl sulfate having 12 to 18 carbon atoms 
of an'alkali metal—0.05 to 6 parts, and 

50 (e) an alcohol selected from the group consisting of 
alkanols and alkanediols having 12 to 22 carbon 

“ atomse0.02uto 3 parts. ' 
* * * * * 
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