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The present invention relates to new liquid
synthetic detergent compositions and, more par-
ticularly, to compositions of the type of the wa-
ter soluble anionic sulfated and sulfonated de-
tergents in the liquid state having improved
properties.

There has been a considerable amount of re-
search to discover substances or additives which
aid the efficiency of detergent compositions. The
problem is exceedingly complex, however, in view
of the various physico-chemical mechanisms or
properties and the like involved in the action of
a detergent composition including suspension,
interfacial tension, micellar structure, dispersion,
foam stability, etc. and the general difficulty
usually in determining the particular mechanism
which is being altered by changes in the formu-
lation of detergent compositions.

During recent years, synthetic detergents of
the type of the organic sulfates and sulfonates
have been developed which in general have cer-
tain properties which render them more suitable
than soaps for certain uses. By virtue of the di-
verse nature of such synthetic detergents in com-
parison to soap, and consequently the fact that
they have extremely different properties in aque-
ous solution, e. g. the non-formation of insolu-
ble precipitates in hard water, there has been
uncovered & large field for research and develop-
ment. In general, the exploration for suitable
additives or builders for synthetic detergent
compositions of the type of the ahionic sulfates

and sulfonates has been directed by the require-

ments of increased foaming and/or detersive
power. While the exact relationship, if any, be-
tween foaming and detergency is not known, it

is highly desirable that these detergent composi-

tions exhibit excellent foaming properties, - in
addition to s high level of detersive efficiency,
particularly for consumer appeal and certain
home and industrial uses. In view of the com-
plex nature of both the foam and detergency
phenomena, the character of such non-soap syn-
thetic detergents, and the many other variables
in detergent compositions, additives in general
exhibit a certan degree of specificity of action.

In general, because of technical facility of
manufacture and relative ease of solution in wa-
ter, most of these synthetic detergents are pro-
duced and sold in particulate form. Although
generally more satisfactory in the form of solid
particles for many uses these products do have
certain disadvantages. Among these are the
presence of a certain proportion of fines which
may be sufficient to be irritative as a dust nuis-
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ance, bulkiness, possible development of tacki-
ness, caking, frangibility, ete. :

The preparation of a suitable synthetic deter-
gent composition in liguid form is however a
specialty problem and beset with many diffi-
culties unique with such a preparation. A few of
the vital considerations are set forth below in-
dividually, but it is to be noted of course that the
development of a suitable liquid detergent com-
position necessarily involves an integration of
the inter-relationship among such factors:

1. Viscosity.—The composition should be fluid
to such an extent that it may be pourable from
a container with ease. In general, the anio-ic

s sulfate and sulfonate detergents herein referred

may be even solids at normal temperatures. In
the molten state, they are usually highly viscous
and tacky moreover,

2. Selective solvent.—The lquid media which
may be employed must necessarily be selective in
action. It should be somewhat miscible or solu-
ble with water, render s high degree of fluidity
to the composition, have solubilizing effects on
the detergents, permit adequate concentration of
solids, ete.

3. Cloud point—Clear point—The composi-
tion should have sufficlently low cloud and clear
points that it does not upon subjection to reason-
able adverse conditions, e. g. slight chilling, sepa-
rate into different phases or solidify, and does
maintain preferably a high degree of sparkle
and clarity of solution.

4. Foaming.—The compostion should yield a
good volume of foam with a high degree of foam
stability during washing operations. The foam
should be of good creaminess or consistency, not
break down readily in the presence of soil, ete.

5. Grease emulsification—It should possess
the ability to emulsify readily fats, oils, greases
and the like In order to facilitate removal of the
same in washing operations, particularly dish-
washing.

8. Soil removal.—The detersive eficiency is in
large measure due to the amount of soil removed.
The composition should exhibit a high level of
soil removal power, particularly in washing of
fine fabrics, dishwashing, and the like.

7. Concentration—The composition should

preferably possess such solubility characteristics
that a concentrated solution may ordinarily be
prepared for use whereby a relatively small
amount may be conveniently utilized by the con-
sumer and yet be adequate for many uses.

8. Non-irritative.—The solution should be
non-irritative to the general public as much as
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possible and possess a desirable feel to the hands.

Other vital considerations will be ‘apparent
from the following description.

It has now been discovered that the incorpo-
ration of dialkylolamides of higher fatty acids of
about 10-14 carbon atoms in liquid synthetic
detergent compositions consisting essentially of
the [anionic sulfated and sulfonated detergents
are] anionic higher alkyl aryl sulfonated and
higher alkyl sulfated detergents, as herein-
after described, are effective to achieve a signifi-
cant and synergistic enhancement in surface-
active properties such as detergency and foam-
ing.” More particularly, the present invention
comprises a liquid detergent composition con-
sisting essentially of the said water soluble an-
ionic sulfated or sulfonated detersive salts, a pro-
portion of caprie, lauric or myristic dialkylol-
amide effective to enhance the action of the de-
tergent composition in aqueous solution, and a
solubilizing diluent. ‘

The enhancing additives of the present inven-
tion are characterized by their weakly polar na-

- ture and may be represented by the formula:

RI
R—C O—N/
Rll

wherein R—CO represents a fatty acyl radial
of 10-14 carbon atoms, and R’ and R"’ may be
the same or different, each being g lower hy-
droxyalkyl group of breferably up to about 5 and,
more particularly, from about 2 to about 5 car-
bon atoms. The hydroxyalkyl groups may be
mono- or polyhydroxy alkyl. Examples of suit-
able additives are N,N bis (2) hydroxyethy!) laur-
amide, N.N bis (2 hydroxyethyl) myristamide,
N.N bis (2 Lydroxyethyl) capramide, NN bis
(2,3 dihydroxypropyD) lauramide, NN bis (¢ 23
dihydroxypropyl) myristamide, NN bis (3-hy-
droxypropyl) lauramide, NN bis (3 hydroxy-
propyl) capramide, NN bis (2 hydroxypropyl)
myristamide, NN bis (4 hydroxybutyl) laur-
amide, etc. Because of the excellent results ob-
tained it is preferred to use the diethanolamide
compounds and the additives possessing a fatty
acyl radical of 12-14 carbon atoms.

These dialkylolamides may be prepared in any
suitable manner and numerous processes for their
production are well known in the art. A con-
venient and economical
volves the condensation of the higher fatty acyl-
ating compounds (e, g. lauric acid, lauric acid
halide, etc.) with a suitable amino compound to
produce a reaction product having the desired
amide structure.

The higher fatty acylating substances may be
derived from pure, impure or commereial grades
of caprie, lauric or myristic acids and the like:
More particularly, these acids may be produced
from fatty oils, fats, greases, and other natural
Sources or be of synthetic origin as derived from
the oxidation of hydrocarbons. According to its
origin and the degree and manner of purifica-~
tion, caprie, lauric and myristic acids may be
commonly admixed or associated with other fatty

- acids of higher and lower molecular weight. - It is
within the scope of the invention that the capryl,
lauroyl and myristoyl compounds may be asso-
ciated with other fatty substances and the like
provided the character and amount of such other
materials are not sufficient to substantially neu-
tralize or materially affect the enhancing power
of the additives in the relationship set forth.
Thus, there may be suitably employed for the

mode of synthesis in--
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preparation of the dialkylolamide additives the
commercially pure capric, lauric and myristic
acids having a concentration of such acids of
about 90% and above. A typical composition of
commercially pure lauric acid may be 90% lauric
acid, 9% muyristic acid, 1% unsaturated acids,
trace capric acid. Another suitable fatty acid
mixture is “topped” coconut oil fatty acids pro-
duced by the removal of a low-boiling fraction,
€. g. 10-15%, from coconut oil fatty acids.

Among the dialkylolamines suitable for con-
densation are diethanolamine, N,N bis (2,3 di-
hydroxypropyl) amine, dipropanolamine, N,N, bis
(2 hydroxypropyl) amine, dibutanolamine, ete.
It is to be understood that the dialkylolamines
may be utilized in pure, impure, or commercial
form.

According to the circumstances of manufacture
of the dialkylolamide, it may be chemically
and/or physically associated with other materials
such as soap, free alkylolamine, piperazine type
derivatives, etc. The presence of varying
amounts of such materials and the like in admix-
ture with dialkylolamide is contemplated within
the scope of the present invention, provided the
same are not significant enough to materially
neutralize or substantially adversely affect the
desired improvements to be accomplished with
the combination of the anjonic detergent and the
dialkylolamide additive.

It is a particular feature of this invention that
the reaction product of the higher fatty acylat-
ing substance and the dialkylolamine comprising
the desired dialkylolamide and ather derivatives
as produced under certain conditions may be uti-
lized with marked success as additives in the
novel compositions of the present invention.
More particularly, the product is to be produced
by the condensation of the suitable higher fatty
acids or their equivalent with an equivalent or an
excess of dialkylolamine, the molar ratio being
from about 1:1 to about 1:10 but preferably up
to about 1:5 and usually from about 1:2 to about
1:3, at from about 100° C. to about 200° C., and
preferably from about 120° C. to 180° C., and
achieving a reaction mixture equilibrium com-
prising an effective amount of the dialkylolamide.
With the fatty acids, an excess of dialkylolamine
will usually be used, preferably up to about 3:1.
Using fatty acids or anhydrides illustratively as
reactants, as the water is distilled off or other-
wise removed during the reaction, the acid num-
ber falls indicating formation of amides. The re-
action is to be continued until the desired amount
of water has been removed, e. g. not substantially
in excess of 15% acid or soap and preferably up
to about 10% as determined by the acid value re-

-sulting from titration of the reaction mixture
with potassium hydroxide. With the use of meth-
¥l esters and the like as reactants, the amount
of alcohol liberated is an index of completion of
the reaction. In the case of the acid chlorides
and the like as reactants, formation of chloride
lon or its equivalent may be determined also.
This condensation reaction between the higher
fatty acids and the alkylolamines or their equiv-
alents is highly complex and produces a variety
of products in addition to the desired di-alkylol-
amide. Accordingly, it is necessary to achieve
an equilibrium of the reaction mixture contain-
ing an effective proportion of the dialkylolamide.
This equilibrium may be achieved usually by per-
mitting the reaction mixture to cool relatively
slowly or maintaining the reaction mixture at
slightly elevated temperatures for a sufficlent
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period of time. The optimum equilibrium of the
reaction mixture however achieved may be deter-
mined by routine tests such as hereinafter set
forth wherein the novel liquid detergent compo-
sitions are subjected to practical washing oper-

_ations. A typical suitable reaction mixture cited
for illustrative purposes and resulting from the
condensation of commercially distilled lauric acid
in 90% purity and commercial diethanolamine
contains the following components on & solids
basis: diethanolamide about 65%, diethanolamine
soap about 10%, free amine, diethanolpiperazine
and minor amounts of possibly other substances
totaling 25%. The reaction product may contain
usually minor amounts of water also, e. g. about
5%.

The novel compositions of the present in-
vention contaln as the active ingredient the [an-
fonic sulfated and sulfcnated detergents (in-]
following anionic higher alkyl aryl sulfonated and
higher alkyl sulfated detergents (including suit-
able mixtures thereof). [Included therein are
the aliphatic sulfated or sulfonated agents, such
as the aliphatic acyl-containing compounds
wherein the acyl radical has about 8 to about 22
carbon atoms, and more particularly, the ali-
phatic carboxylic ester type, containing at least
about 10 and preferably about 12 to about 26 car-
bon atoms to the molecule. Among the aliphatic
detersive compounds, it is preferred to use the
sulfated aliphatic compounds having about. 12 to
about 22 carbon atoms.J [As suitable] Suitable
examples of aliphatic detergents [may be found
the sulfuric acid esters of polyhydric alcohols in-
completely esterified with higher fatty acids, e. g.
coconut oil monoglyceride mono sulfate, tallow
diglyceride monosulfate;] are the long chain
pure or mixed higher alkyl sulfates [, e. g.] select-
ed from the group consisting of lauryl sulfate [,
cetyl sulfate,] higher fatty alcohol sulfates de-
rived from reduced coconut oil fatty acids I; the
hydroxy sulfonated higher fatty acid esters, e. g.
higher fatty acid esters of 2,3 dihydroxy propane
sulfonic acid; the higher fatty acid esters of low
molecular weight alkylol sulfonic acids, e. g. oleic
acid ester of isethionic acid; the higher fatty acid
ethanolamide sulfates; the higher fatty acid
amides of amino alkyl sulfonic acids, e. g. lauric
amide of taurine, and the like].

[Within the ambit of the invention are the
slkyl aryl sulfonate detergents also.] ‘The[sel
aromatic sulfonate detergents are also known in
the art. There may be mononuclear or polynu-
clear in structure. More particularly the aromatic

nucleus may be derived from benzene, toluene, :

xylene, phenol, cresols, naphthalene, etc. The
alkyl substituent on the aromatic nucleus may
vary widely, as long as the desired detergent
power of the active ingredient is preserved.
While the number of sulfonic acid groups present
on the nucleus may vary it is usual to have one
such group present in order to preserve as much
as possible a balance between the hydrophilic and
hydrophobic portions of the molecule,
More specific examples of suitable alkyl aro-
matic sulfonate detergents are the higher alkyl
- aromatic sulfonates. The higher alkyl substitu-
ent on the aromatic nucleus may be branched
or straight-chain in structure; it comprises more-
over such groups as decyl, dodecyl, keryl, penta-
decyl, [hexadecyl,} ralxed long-chain alkyls de-
rived from long-chain fatty materials, cracked
parafin wax olefins, polymers of lower mono-
olefins, etc. Preferred examples of this class

are the higher alkyl mononuclear aryl sulfonates -
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wherein the alkyl group is:[about 8 to about 22,1
8 to 15 carbon atoms. [and preferably about 12
to 18 carbon atoms.] More particularly, it is pre-
ferred to use the higher alkyl benzene sulfonates
I[wherein the higher alkyl group is about 12 to 16
carbon atoms]. For example, propylene may be
polymerized to the tetramer and condensed with
benzene in the presence of a Friedel-Crafts cata- '
lyst-to yield essentially the dodecyl benzene de-
rivative which is suitable for sulfonation to the
desired sulfonate compounds.

These various anionic detergents are to be
used in the form of their water soluble salts
such as the amine, alkali metal and alkaline
earth metal salts. While the sodium, potassium
salts and the llke may be suitably employed, it
is preferred to use the ammonium, lithium, amine
and alkylommine salts in view of their generally
greater solubility in equeous solution. More
particularly, it is preferred to use the mono-
ethanolamine, diethanolamine, tr_iethanolamine
salts and mixtures thereof because of the excel-
lent results attained with their use L. particularly
with the higher alkyl benzene sulfonates, the
higher alkyl sulfates, and the higher fatty acid
monoglycerides sulfates (and mixtures thereof)
as the active ingredients].

Any suitable solvent may be employed as the
liquid medium. It should possess several essen-
tial characteristics since it functions necessarily
as an integral part of the composition. Beside
its chemical inertness, it must have a solubiliz-
ing action on the solids. It should possess &
substantial solubility for the anionic detergent
and the dialkylolamide additive jointly; it should
be water miscible or water soluble in view of the
fact that the present compositions are designed
at least in part for use in aqueous solutions; 1t
should possess a relatively low viscosity in order
to impart to the composition proper fluidity:
it should preferably possess reasonably good
stability to heat, light, chilling, etc. It has been
found that a low molecular weight hydroxyl-
containing solvent may be suitably employed.
More particularly, a liquid solvent medium may
be selected from the group consisting of water,
low molecular welght alcohols and mixtures
thereof. The alcohols should preferably be the
saturated allphatic type; they may be mono-
or polyhydric in character, and may contain
inert solubilizing groups such as ether linkages.
Suitable examples are ethyl alcohol, n-propyl
alcohol, isopropyl alcohol, n-butyl alcohol. In
comparison. to ethyl alcohol and the like, the
higher alcohols such as butanol and the like are
not preferred since the latter have in general
a comparatively undesirable odor and less solu-
bility in water. Additional suitable solvents of
the polyhydric alcohol type are ethylene glycol,
propylene glycol, glycerol, etc. Alcohols possess-
ing ether linkages are monomethyl ether of
ethylene glycol, monoethyl ether of ethylene
glycol, diethylene glycol, diethylene glycol mono-
ethyl ether, monobutyl ether of diethylene glycol,
monomethyl ether of diethylene glycol, dioxan,
etc. It is preferred to use water, the aliphatic
monohydric alcohols and the dihydric alcohols
of about 2 to about 4 carbon atoms, and the lower
alkyl ethers of said dihydric alcohols, and mix-
tures thereof. -

The dialkylolamide may be incorporated with
the anionic detergent at any point during the
manufacturing process at which subsequent op-
erations will not adversely modify the properties
of the detergent compositions. Preferred pro-
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cedures are the melting of the dialkylolamide
and stirring it into a warm water, water and
«..aleohol, or alcohol solution of the detergent, or
" the dissolving of the additive in alcohol or water
and stirring the mixture into the anionic de-
tergent. Thereafter, the mixture may be further
diluted to desired concentrations if necessary.
The ratio of the dialkylolamide additive to the
anionic detergents should be sufficient to effect

the desired improvements in detersive capacity.

and/or foaming power. The proportion is highly
variable depending upon the specific materials to
be employed and will generally be from about 1:10
to 2:1 by weight for improvement in foaming
and from about 1:7 to about 2:1 for improve-
ments in detersive power also. It is preferred
that the proportions be from about 1:7 to about
1:1 for optimum effects usually.

The amount of solvent should be sufficient to
dissolve and liquefy the solid components. The
amount of total solids in such liquid composi-
tions is variable and is limited chiefly by the
degree of solubility in the liquid medium. For
optimum effects, the amount of total solids

should be from about 30% to about 90% depend- 2

ing upon the solvent bower, and preferably at
least about 40%. More particularly, it is pre-
ferred that the anionic detergent be at least about
30%, and generally from about 40-60%, with the
concentration of dialkylolamide usually at least
about 109, and preferably from about 10 to about
20%. Where these solids are not sufficiently solu-
ble in-water alone for example, their solubility
may be appropriately improved by the use of a
mixed solvent medium, e. g. water and ethyl
alcohol. While it is breferred to prepare these
compositions in the form of a concentrated solu-~
tion as indicated above whereby the consumer
may utilize the same conveniently and economi-
cally, it is within the scope of the invention that
these compositions may be further diluted and
be useful for many burposes, e. g. window, walls,
woodwork, car washing, etc.

The following data and examples are addition-
ally illustrative of the nature of the invention
and it will be understood that the invention is
not limited thereto,

From the viewpoint of foaming generally, the
novel compositions of the present invention are

characterized by increased stability of the foam :

produced in washing operations in comparison to
the foaming effects produced by the compositions
without the dialkylolamide. The foam of the
compositions containing an anionic-dialkylol-
amide combination have good creaminess and
consistency, do not readily break down by evap-
oration, have in general a_long drainage time
and contain an increased amount of liquid.

It has also been found that this combination
tends to increase the tolerance of the deter-
gent composition for the assimilation or holding
in suspension of a miximum amount of dirt,
grease, ete. with less foam loss than is found
without the use of the dialkylolamide additives.

In practical dish pan tests wherein a small
amount of the liquid detergent is added to a dish-
pan of water and greased dishes are washed by
hand, it can be shown that the anionic detergent-
dialkylolamide combination exhibits superior
foaming properties. As increasing numbers of
greased plates are washed the foam decreases.
The rate of foam decrease is considerably slower
on solutions of the compositions of the present
invention than with corresponding solutions of
the anionic detergent or dialkylolamide alone.
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Moreover, the present compositions exhibit high
emulsification power on the fats, oils, and other
greases normailly adhering to dishes.
~Table I discloses comparatively the results in

foam endurance or duration obtained in the dish-
washing of greased plates with three composi-
tions. Composition T contains 52 parts anionic
active ingredient consisting essentially of the tri-
ethanolamine salt of dodecyl benzene sulfonate
with a minor amount of triethanolamine sulfate,
and 48 parts solvent consisting of water and
ethyl alcohol mixture. Composition II consists of
13 parts lauroyl diethanolamide with the same
diluent as the remainder., Composition ITT con-
tains the desired combination of T and II, name-
ly 52 parts anionic active ingredient, 13 parts
lauroyl! diethanolamide, and the remainder being
the water-ethyl alecohol solvent. The tests are
conducted in soft water at 115° . with the num-
ber of greased plates washed by the anionic de-
tergent alone (composition I) before expiration
of the foam being taken as a standard of 100%.
The results with compositions II and III are
tabulated in terms of percent of the standard.

Table I
Foam En-
Composition %‘ggg";sgf
ing
Per Cent
I ‘Triethanolamine salt of dodecyl benzene sulfonate
(82parts). ... . T TR 100
II  Lauroyl dicthanolamide (Bparts)._...______. . 69
III Triethanolamine salt of dodecyl benzene sulfonate
(52 parts)+lauroy! diethanolamide (13 parts).__ 212.5

The unusual effects obtained by the composi-
tions of the present invention (e. g. composition
IID) is evident from the data. It is clear that
the combination achieves a synergistic enhance-
ment in foam duration and resistance to greasy
soil in comparison to the effects obtained by the
individual use of identical amounts of the com-
ponents.

It may be added moreover, that the combina-
tion gave a high volume of foam of good con-
sistency and relatively small bubbles. The ani-
onic synthetic detergent alone gave a satisfac-
tory volume of foam but of quite light consist-
ency and composed of relatively large bubbles.
The dialkylolamide exhibits a relatively poor vol-
ume of foam which is also of light consistency
and large bubbles.

The grease adhering to the dishes appeared to
be satisfactorily emulsified and removed for the
duration of washing with the anionic detergzent
alone and with the anionic-dialkylolamide com-
bination. The fact must be noted however that
over twice as many greased dishes were washed
by the combination in the above relationship.
On the other hand, the grease was unsatisfac-
torily emulsified using the dialkylolamide alone
after only a very minor proportion of dishes were
washed.

Table II indicates the results obtained in
similar dishwashing operations in hard water
(300 p. p. m.) at 115° F. of Composition III above
containing the anionic detergent-dialkylolamide
combination in comparison to a standard de-
tergent composition consisting of a 609 solution
of the same anionic detergent. The dishwashing
operations were continued until both the foam
had expired and unemulsified grease appeared on
the surfaces of the washed dishes. The data is
set forth as the percent improvement achieved
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using the combination in comparison to the
effects encountered using the anionic detergent
alone as g standard.

Table II

. Percent

Improvement in grease emulsification using
anionic-dialkylolamide -combination_.._.._. 167

Improvement - in foam endurance using
anionic-dialkylolamide combination_.____ 100

The unusual results effected by the combination
is evident from the data. The fact that the test-
ing conditions were severe (water of 300 p. p. m.
hardness) and that the standard composition

- contains 60% anionic detergent in comparison to
the use of 52% in the novel compositions renders
the results all the more striking.

In addition, the liquid detergent composition
containing the combination indicated above

- exhibits a cloud point of as low as approximately
—60° C. on prolonged chilling and a clear point
of about —35° C. on slow warming. The stability
of the composition under such marked adverse
conditions is highly desirable for the production
of a successful liquid detergent composition.

It has been found moreover, that the sub-
stitution of palmitoyl-diethanolamide for the
lauroyl compound in the compositions of the
present invention is unsuccessful to produce de-
sired results. The relatively greater insolubility
of the palmitoyl-diethanolamide is such that the
compositions cannot satisfactorily be prepared as
sufficiently concentrated solutions in an efficient
and economical manner. Dishwashing experi-

- ments in soft water with palmitoyl-diethanol-
amide in combination with the same anionic de-
tergent as used above in a 1:10 and 2:10 ratio by
weight discloses that the foam volume and its
stability or resistance to greasy soil is consistently
poorer than the effects obtained by use of the
anionic detergent alone.

In addition, the effects on the foaming char-
acteristics can be studied quantitatively for a
given composition by means of a foam con-
sistency test. Briefly, this test consists of the
formation of a foam by standardized agitation
of 500 cc. of a detergent at 110° F'. in & two quart
unsilvered Dewar flask. The foam formed after
& 10 minutes agitation period is then measured
with a consistometer after standing for 5, 10 and
15 minutes. The readings are an indication of
the foam consistency or bodying effect. On a
comparative basis, higher readings represent im-
proved consistency or body of the foam.

This consistometer is a means for measuring
the minimum torque necessary for rotation of a
paddle of any standard size through a foam.
This device applies the torque by means of a
coll spring which has its inner end attached to
a paddle shaft and the outer end attached to a
circular plate which can be rotated. The de-
grees through which the spring may be twisted
before the paddle starts to move in the foam may
be readily determined. An indicator needle is
attached to the top of the paddle shaft and a cir-
cular scale divided into 360° is set on the plate
which holds the outer end of the spring. The
paddle shaft is held in place by a pair of ball
bearing races in such a way that it can turn
freely.

Comparative foam consistency tests are con-
ducted in distilled water using as a standard
triethanolamine salt of dodecyl benzene sulfonate
in comparison to a detergent composition con-

sisting of a mixture of the sulfonate salt and.
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10
lauroyl diethanolamide, the ratio of anionic de-
tergent to diethanolamide being 6.66 to 1. The
results are set forth in Table III, the consist-
ometer readings representing the averages at b,
10 and 15 minute intervals.

Table IIT
Total | o

voneon. | Consiste

Composition t;‘éﬁ;’;’i‘n ometer

Solution Reaqmg

Percent De#ees
Anionie Detergent alone . % 2%
Anijonic-Dialkylolamide .08 230
Combination (6.66:1). ..o ouvemciaeacaccaaan .08 260

It is evident from the data that the mixed
anionic - dialkylolamide detergent composition
yields a high level of creaminess and foam sta-
bility in comparison fo the relatively flimsy suds-
ing power exhibited by the anionic detergent
alone,

The effect on detergency on compositions of
the present invention may be indicated by a
standard soil removal test. This testing procedure
involves the uniform soiling, washing with par-
ticular detergent compositions in distilled water
at 110° F.-t2° F. and drying of a large number
of woolen swatches. The whiteness of the various
test swatches are measured by a Hunter reflect-
ometer. The units of soil removed may be cal-
culated by subtracting the average reflectivity of
unwashed control samples from that of the
washed swatches,

Table IV indicates the percent improvement in
s0il removal on wool swatches using the detergent
composition comprising 52% anionic detergent
consisting essentially of the triethanolamine salt
of dodecylbenzene sulfonate, 13% lauroyl di-
ethanolamide, and 35% diluent consisting of a
water and ethyl alcohol mixture, in comparison
to the standard detergent composition consisting
of a 60% solution of the same anionic detergent
without added dialkylolamide at various indicated
total concentrations of the detergent compositions
in distilled water.

Table IV

Percent Improve-
. ment in Soil Re-
Total Concentration of Detergent Composition moval of Mixed
(Per Cent) Anionie-Dial-
kylolamide Com-

position
0.15 . 171
0.2 e ccccmccmmeeaan o4
0.40 mmresvemae——ae—m—— ]
0.75 ermmmememe—ree—sseem—— (1]

The synergistic improvement in detergency re-
sulting from the use of the mixed anionic-di-
alkylolamide combination is graphically evident
from the data.

Example I

An improved liquid synthetic detergent com-
position is prepared by mixing 13 parts of lauroyl
diethanolamide, an anionic detergent base con-
taining 44.7 parts triethanolamine salt of dodecyl
benzene sulfonate and 7.5 parts triethanolamine
sulfate, 22.3 parts water and 125 parts ethyl
alcohol.

Example IT

The composition of Example I is reproduced
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using the lithium salt of the anionic detergent
in place of the triethanolamine salt.

Example ITT

The composition of Example I is reproduced
using the triethanolamine salt of lauryl sulfate
.as the anionic detergent.

Example IV

An Improved liquid synthetic detergent com-
position is prepared by mixing the ingredients of
Example I with the modiflcation that a fatty
acid-diethanolamine reaction mixture prepared
as follows is substituted for the lauroyl dietha-
nolamide. “Topped” coconut oil fatty acids are
reacted with commercial diethanolamine in a 1:2
ratio at about 150° C. until the acid value drops
to about 10. ‘The reaction mixture is finished by
& slow cooling process which involves cooling the
mixture with water at 120° F. circulating in a
jacket, the mixture being agitated during this
time. When the mixture reaches about 120° F.,
the agitation is stopped and the mixture allowed
to stand overnight during which time further slow
cooling takes place.

Example V

The process of Example III is repeated with the
modification that the dialkylolamide reaction
mixture is made in accordance with the following
procedure. Commercial lauric acid is melted and
commercial diethanolamine is added with agi-
tation till a 1:2 nrolar ratio is reached. The
reaction mixture is heated at 140°-160° C. under
vacuum. At this temperature, distillation of
water occurs until the acid or soap content has
been reduced to a value equivalent to 4.35%, cal-
culated as diethanolamine laurate. The reaction
product is rapidly run out of the reactor with
cooling and permitted to cool gradusally.

The following formulations are also productive
of a high level of foaming and detersive proper-
ties: :

Example VI

Per cent
Triethanolamine salt of lauryl sulfate._._.___. 25

Triethanolamine salt of dodecyl benzene sul-
fonate
N,N bis (2,3 dihydroxypropyl) mpyristamide.. 15
Water 15
Ethyl alcohol__._._.._. - 20

I[Example VII]

[Per cent]
[Ammonium salt of higher fatty acid mono-
glyceride sulfates derived from coconut
oil 50
Mpyristoyl and lauroyl diethanolamide(1:1)__ 10

Water e —————— 15
Ethylene glycol. 251
Example vIO[1]

Per cent
Monoethanolamine salt of dodecyl benzene
sulfonate 35

Monoethanolamine salt of higher fatty acid
monoglyceride sulfates derived from coconut

oil e 20
Lauroyl diethanolamide_...._______________ 12
Water - - 13
Monomethyl ether of ethylene glycol....____ 20
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Example [IX] VIIZ .
Per cent
Tri:thanolamine salt of kerylbenzene sulfon-
abe 45

Commercial lauroyl acid diethanolamide con-
densate containing 65% diethanolamide,
10% soap, 25% diethanolamine and. by-

produets ___.__________ . _________ " 31
Water —____________________ T 17
Monoethyl ether of diethylene glycol___.____ 7

[Example X}
[Per cent])
[Higher fatty acid amides of taurine derived

from coconut oil-triethanolamine salt ——— 40
Capryl and lauroyl diethanolamide (1:1) e 20
Water e e 1B
Ethyl aleohol._____________________ "~ 253

The term ‘“consisting essentially of” as used
in the definition of the ingredients present in
the composition claimed is intended to exclude
the presence of other materials in such amounts
as to Interfere substantially with the properties
and characteristics possessed by the composition
set forth but to permit the presence of other
materials in such amounts &s not substantially
to affect saild properties and characteristics ad-
versely.

Although the present invention has been de-
scribed with reference to particular embodiments
and examples, it will be apparent to those skilled
in the art that variations and modifications can
be substituted therefor without departing from
the principles and true spirit of the invention.

Having described the invention what is desired
to be secured by Letters Patent is:

1. A concentrated lquid detergent composition
having a high level of performance in dishwash-~
ing consisting essentially of water-soluble Lde-
tergent selected from the class consisting of
water-soluble salts of anionic sulfated and sul-
fonated detergents having g long aliphatie chain
of 8 to 22] anionic salt of alkyl aryl sulfonate
detergent, said alkyl group having 8 to 15 car-

5 bon atoms, and a dialkylolamide compound rep-

resented by the formula;

R’
R—C O—N/
R

wherein R—CO— is a fatty acyl radical of 10
to 14 carbon atoms, and R’ and R’’ are hy-
droxyalkyl groups of up to about 5 carbon atoms
each, the ratio of said dialkylolamide compound
to anlonic detergent being from about 1:10 to
about 2:1 by weight, and said dialkylolamide and
anionic detergent together being at least about
30% by weight in a selective liquid solvent there-
for. ' :

2. A concentrated liquid detergent composition
having a high level of performance in dishwash-
ing consisting essentially of water-soluble salt of
higher alkyl mononuclear aryl sulfonate deter-
gent, said higher alkyl group having 8 to [22] 15
carbon atoms, and a dialkylolamide compound
represented by the formula:

R’
R—CO——N/
RN
wherein R—CO-— is a fatty acyl radical of 10
to 14 carbon atoms, and R’ and R’’ are hydroxy-
alkyl groups of up to about 5 carbon atoms each,
the ratio of said dialkylolamide compound to
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anionic detergent being from about 1: 10 to about
2:1 by weight, and said dialkylolamide and
anionic detergent together being at least about
309% by weight in a selective liquid solvent there-
for.

3. A concentrated liquid detergent composition
having a high level of performance in dishwash-
ing consisting essentially of water-soluble salt of
higher alkyl benzene sulfonate detergent, sald
higher alkyl group having 8 to 223 15 carbon
atoms, and a diethanolamide compound repre-
sented by the formula:

R—CO—N—(CH3CH20H) 2

wherein R—CO—is a saturated fatty acyl radical
of 10 to 14 carbon atoms, the ratio of sald di-
ethanolamide compound to anionic detergent
being from about 1:10 to about 2:1 by weight,
and said dlethanolamide and anionic detergent
together being at least about 409% by weight in
a selective liquid solvent therefor.

4. A concentrated liguid detergent composition
having a high level of performance in dishwash-
ing consisting essentially of anionic [detergent se-
lected from the class consisting of water-soluble
salts of anionic sulfated and sulfonated deter-
gents having a long aliphatic chain of 8 to 221
water-soluble salt of alkyl benzene sulfonate de-
tergent, said alkyl group having 8 to 15 carbon
atoms, and a dialkylolamide compound repre-
sented by the formula:

/R’
R—CO—N
RII
wherein R—CO is a fatty acyl radical of 10 to
14 carbon atoms, and R’ and R’ are hydroxy-
alkyl groups of up to about 5 carbon atoms each,
the ratio of said dialkylolamide compound to
anionic detergent being from about 1:10 to about
2:1 by weight, and sald dialkylolamide and
anlonic detergent together being at least about
309% by weight in a selective liquid solvent there-
for comprising a low molecular weight aliphatic
alcohol.
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5. A concentrated liquid detergent composition

in accordance with claim 4 wherein the fatty
acyl radical is lauroyl and the hydroxyalkyl
groups have 2 to 3 carbon atoms each.

6. A concentrated liquid detergent composition ¢

in accordance with claim 4 wherein the fatty
acyl radical is myristoyl and the hydroxyalkyl
groups have 2 to 3 carbon atoms each.

7. A concentrated liquid detergent composition

having a high level of performance in dishwash- &

ing consisting essentially of anionic [detergent se-
lected from the class consisting of water-soluble
salt of anionic sulfated and sulfonated deter-
gents having a long aliphatic chain of 8 to 22
water-soluble salt of alkyl mononuclear aryl sul-
fonate detergent, said alkyl group having 8 to 15
carbon atoms, and a diethanolamide compound
represented by the formula:

R—CO—N—(CH2CH20H) 2

wherein R—CO— s a saturated fatty acyl
radical of 10 to 14 carbon atoms, the ratio of
said diethanolamide compound to anionic deter-
gent being from about 1:10 to about 2:1 by
weight, and said diethanolamide and anionic de-
tergent together being at least about 40% by
weight in a selective liquid solvent therefor com-
prising a low molecular weight aliphatic alcohol.

8. A concentrated liquid detergent composition
in accordance with claim 7 wherein said solvent
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comprises an alcohol selected from the group
consisting of aliphatic monohydric and dihydric .
alcohols of about 2 to 4 carbon atoms, and the
lower alkyl ethers of said dihydric alcohols.

9. A concentrated liquid detergent composition
having a high level of performance in dishwash-
ing consisting essentially of water-soluble salt of
higher alkyl benzene sulfonate detergent, sald
higher alkyl group having 8 to [22] 15 carbon
atoms, and a dlethanolamide compound repre-
sented by the formula:

R—CO—N-—(CH2CH20H) 2

wherein R—CO— is a saturated fatty acyl
radical of 10 to 14 carbon atoms, the ratio of
said diethanolamide compound to anionic de-
tergent being from about 1:10 to about 2:1 by
weight, and said diethanolamide and anionic de-
tergent together being at least about 40% by
welght in a selective liquid solvent therefor com-
prising a low molecular weight aliphatic alcohol.

10. A concentrated liquid detergent composi~
tion having a high level of performance in dish-
washing consisting essentially of a solution of a
mixture of anionic [detergent selected from the
class consisting of water-soluble salts of anionic
sulfated and sulfonated detergents having a long
aliphatic chain of 8 to 22 carbon atoms, and a]
water-soluble salt of alkyl benzene sulfonate de-
tergent, said alkyl group having 8 to 15 carbon
atoms, and a dialkylolamide compound repre-
sented by the formula:

R!
R—C O—N/
R

wherein R—CO— is a saturated fatty acyl radi-
cal of 10 to 14 carbon atoms, and R’ and R"’ are
hydroxyalkyl groups of up to about 5 carbon
atoms each, the ratio of said dialkylolamide
compound to anionic detergent being from about
1:7 to about 1:1 by weight, and said dialkylol-
amide and anionic detergent together being at
least about 309 by weight in a selective liquid
solvent phase therefor comprising water and an
aliphatic saturated lower monohydric alcohol.

11. A concentrated liquid detergent composi-
tion having a high level of performance in dish-
washing consisting essentially of a solution of a
mixture of anionic [detergent selected from the
class consisting of water-soluble salts of anionic
sulfated and sulfonated detergents having a long]
water-soluble salt of alkyl mononuclear aryl sul-
Jonate detergent, said alkyl group having [ali-
phatic chain of] 8 to [22] 15 carbon atoms, and
a diethanolamide compound represented by the
formula:

R—CO—N—(CH2CH20H) 2

wherein R—CO— is a saturated fatty acyl radi-
cal of 10 to 14 carbon atoms, the ratio of said di-
ethanolamide compound to anionic detergent be~
ing from about 1:10 to about 2:1 by weight, and
said dlethanolamide and anionic detergent to-
gether belng at least about 40% by welght in a
selective liquid solvent phase therefor compris-
ing water and an aliphatic saturated lower mono-
hydric alcohol mixture.

12. A concentrated liquid detergent solution in
accordance with claim 11 wherein sald anionic
detergent is essentially water-soluble higher alkyl
benzene sulfonate salt. "

[13. A concentrated liquid detergent solution
in accordance with claim 11 wherein said anionic
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detergent is essentially water-soluble higher alkyl
sulfate salt.]

14, A concentrated liquid detergent solution in
accordance with claim 11 wherein said diethanol-
amide is at least about 109 by weight.

15. A voncentrated liquid detergent solution in
accordance with claim 11 wherein said alcohol is
ethyl alcohol, S

16. A concentrated liquid detergent solution in
accordance with claim 11 which containg sodium
salt of said water-soluble anionic detergent.

17. A concentrated liquid, detergent solution in
accordance with claim 11 which contains an
of said water-soluble anionic
detergent. P

18. A concentrated liquid detergent solution in
accordance with claim 11 which contains am-
monium salt of said water-soluble ahloni¢ deter-
gent.

19. A concentrated liquid detergent COmposi-
tion consisting essentially of a solution of @ miz-
ture of anionic water-soluble salt of higher alkyl
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sulfate detergent selected from the group consist-
ing of lauryl sulfate and coconut fatty alcohol
sulfate detergents, and g diethanolamide com-
pound represented by the formula:

R—CO—N—(CH:CH 20H) 2

wherein R—CO— is g saturated fatty acyl radi-
cal of 10 to 14 carbon atoms, the ratio of said
diethanolamide compound to anionic detergent
being from about 1:10 to about 2:1 by weight,
and said diethanolamide and anionic detergent
together being at least about 40% by weight in
a selective liquid solvent phase therefor compris-
ing water and an aliphatic saturated lower mono-
hydric alcohol mizture,
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