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LIQUID DETERGENT COMPOSITION’ 
This invention relates to liquid detergent composi 

tions consisting essentially of a water-soluble, foaming 
detergent selected from the group consisting of anionic 
sulfate, amphoteric. and zwitterionic detergents and 
mixtures thereof in combination with an N-( Z-hydroxy 
higher alkyl) derivative of an N-methyl taurinate. sar 
cosinate. or diethanolamine in an aqueous medium. 
Such liquid detergents are characterized by a rich, 
slow-draining foam which provides ample liquid within 
the foam to remove surface oil and dirt. 
An important consideration in the formulation of liq 

uid detergents suitable for use in hand washing, sham 
pooing, or dishwashing is their ability to form a large 
quantity of foam or lather which is stable in the pres 
ence of greasy soils and dirt. lt is desirable that such 
products should yield a copious, stable foam or lather 
in both hard and soft water. The most desirable foam 
is one which is slow draining and persistent. 
The properties of foam are in?uenced by a variety of 

factors, such as the extent of adsorption from solution 
at liquid~gas interfaces. gaseous diffusion. bubble-size 
distribution, and temperature. Ultimately, foam prop 
erties are primarily dependent upon the chemical com 
position and characteristics of the adsorbed film. The 
composition of the solution from which foam is made 
and the extent of drainage and breakdown will in?u 
ence the shape and size distribution of the bubbles. 
The drainage rate is retarded with an increase in bulk 

and surface viscosity and with a decrease in bubble 
size, and it is believed that slow-draining films are due 
to an ordered surface structure with a rigid film and 
high surface viscosity. Slow-draining foams also remain 
wetter than fast-draining foams and have higher consis 
tencies. 

It has been discovered that certain N(2-hydroxy 
(‘w-C1,‘ alkyl) derivatives of N-methyl taurine, sarco 
sine. and diethanolamine detergents (hereinafter re— 
ferred to as drainage-time extenders) change the drain 
age characteristics of foam generated by anionic sul~ 
fate, zwitterionic, and ampholytic or amphoteric deter 
gents from fast draining to slow draining and also im 
prove the total amount of foam generated in many 
cases. i 

In general, the liquid detergent compositions of this 
invention consist essentially of (I) about 5 percent to 
35 percent of water-soluble, foaming detergent se 
lected from the group consisting of anionic sulfate, 
zwitterionic, and amphoteric detergents, and mixtures 
thereof: (ll) 2 percent to 27 percent of a drainage-time 
extender selected from the group consisting of N-(Z 
hydroxy curcm alkyl) derivatives of N-methyl tauri 
nate, sarcosinate, N-methyl taurinate-N-oxide, sarcosi— 
nate-N-oxide and diethanolamine; the sum of (I) and 
(11) being about 10 percent to 40 percent by weight of 
the composition; the ratio of detergent to drainage time 
extender being from the range of 20:1 to 1:20 and suffi 
cient to improve the foam stability‘. and (Ill) an aque 
ous medium. 
The water-soluble drainage-time extenders which are 

suitable for use in the compositions of the invention 
have the following formula 

wherein R is an alkyl group having from 8 to 16 car 
bons and Y is selected from the group consisting of N( 
CH3)CH2CH2SO3M,N(CH3)CH2CO2M. 
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and N(CH2CH2OH)2 wherein M is selected from the 
group consisting of sodium. potassium, ammonium and 
mono, di. and triethanolammonium. 
The N-(2—hydroxy higher alkyl) N-methyl taurinates 

have the formula R CH(OH)CH2N(CH3)CH2CH 
2803M and may be prepared by simple addition of N 
methyl taurine salt to a 1,2 epoxyalkane containing 
about 10 to 18 carbon atoms. The addition technique 
produces the desired N-(Z-hydroxyalkyl) N 
methyltaurine salt which is relatively free from inor 
ganic impurities. The epoxide raw material is made by 
conventional oxidation of compounds derived from pe 
troleum. 
The N-oxide derivatives of the N-(Z hydroxyalkyl) 

N-methyl taurinates may be prepared by oxidizing the 
corresponding N(2 hydroxyalkyl)N-methyl taurinate 
with hydrogen peroxide or ozone to convert the amine 
to an amine oxide. 

The N(2 hydroxyalkyl) diethanolamine has the for 
mula R CH(OH)CH2N(C_,H4OH)2 and may be pre 
pared in the same fashion as the taurinates above by ad 
dition of diethanolamine to an alcoholic solution of the 
desired 1,2 epoxyalkane at a neutral or alkaline pH. 
The N( 2 hydroxyalkyl) sarcosinates have the formula 

R CH (OH)CH2NCH3CH2CO2M and may be prepared, 
for example, in the following manner. 
An equimolar mixture of a long-chain 1,2-epoxidc 

and a 32 percent aqueous solution of sodium sarcosin 
ate is heated to 1 10°C. with vigorous stirring. After a 
period of time (10 to 30 minutes, depending on the 
chain length of the epoxide) an exothermic reaction 
takes place. As the reaction mixture becomes'viscous, 
crushed ice is added to lower the temperature to be 
tween 95° and 98°C. The reaction mixture is held at this 
temperature for 30 minutes, adding crushed ice as nec 
essary to control the temperature. The water in the re 
action mixture is removed by freeze drying. The reac 
tion mixture is slurried in boiling acetone to extract the 
unreacted epoxide and then recrystallized from ethanol 
or isopropanol. The reaction mixture is then dissolved 
in isopropanol. and any water azeotroped off. The 
product crystallizes from the alcohol upon cooling. The 
reaction mixture is cooled to about 70°C. and methyl 
ethyl ketone (2 to 3 times the volume of the reaction 
mixture) is added. The product upon stirring and cool 
ing solidi?es as a suspension in the ketone. The prod 
ucts if filtered off. dried and recrystallized from ethanol 
or isopropanol. 
The general equation for the reaction of alkane-l,2 

epoxide with sodium sarcosinate is: 

0 CH3 OH CH 
5 l 

RQCIFCCHQCOONB. RCHCHQNCHQCOONQ. 

3 

The N-oxide of sodium N(2 hydroxy alkyl) sarcosin 
ate can be prepared, for example, in the following man 
ner. One hundred thirty-two pounds of sodium N(2 hy~ 
droxy alkyl) sarcosinate is charged into the glass~lined 
reactor, and cooling water is applied on the jacket. 
Twenty-one pounds of 35 percent hydrogen proxide is 

’ ‘slowly added. An exethermic reaction takes place be 



3,888,798 
3 

tween 120° and 140°F. and the product obtained has 
the appearance of a light foam, which later settles to a 
yellow solution. When the reaction is over. the excess 
peroxide is destroyed, for example, as by adding so 
dium sulfite. > 

The general equation for the reaction of sodium N(2 
hydroxy alkyl) sarcosinatc with hydrogen peroxide is: 

The preferred foam~drainage extenders are sodium 
N(2 hydroxy hexadeeyl) r'nethyl taurinate, sodium N(2~ 

, hydroxyv hexadecyl) sarcosinate and sodium N(2 
hydroxy hexadecyl) sarcosinate N-oxide. 
The foam-drainage extenders are generally present in 

an amount of from about 2 to 27 percent, preferably 3 
percent to 20% by weight. 
The water-soluble foaming detergents which are suit 

able for use in the compositions of the invention are se 
lected from the group consisting of higher alkyl sul 
fates. higher alkyl ethenoxy ether sulfates, higher alkyl 
betaines, higher alkyl sulfobetaines, higher alkyl 
aminopropionates, higher alkyl iminodipropionates, 
higher alkyl imidazolines, and mixtures thereof, 
wherein the higher alkyl group contains from 10 to 16 
carbon atoms. Generally, these detergents are present 
in the form of a salt wherein the water soluble cation 
is selected from the group consisting of sodium, potas 
sium, ammonium, and mono, di, or triethanolam 
monium salts. 
The anionic sulfate detergents which may-be used in 

the shampoo compositions of this invention have the 
structural formula R(OC2H4),,,OSO3M wherein R is a 
Cw to C16 alkyl group, m is O to 5, and M is one of the 
water-soluble cations mentioned in the foregoing para 
graph. Examples of the anionic sulfates are sodium and 
triethanolamine lauryl sulfate and sodium lauryl trie 
thenoxy ether sulfate. 
The sodium and alkyloammonium salts are the most 

highly preferred anionic sulfate detergents. 
Zwitterionic detergents, such as the betaines and sul 

fobetaines, are also useful as the foaming detergent in 
the composition of the invention. Suitable betaine de 
tergents have the formula Z(N)R1R2CH2CO2 wherein 
Z is an alkyl radical selected from the group consisting 
of C,0—C,6 alkyl, C,0—C,6 alkyl amidoethyl, and C“,~C,6 
alkyl amidopropyl and R, and R2 are C1-C3 alkyl or 
C1-C3 hydroxyalkyl. The alkyl dimethyl betaine and the 
alkyl amidopropyl dimethyl betaine detergents are the 
preferred zwitterionic detergents. 
The N-alkyl sulfobetaines having the formula R— 

N—~R1R2(CH2),,SO3 wherein R is Clo-C16 alkyl, R, and 
R2 are C1-C3 alkyl or C1-C3 hydroxyalkyl and n is l, 2 
or 3 are also satisfactory zwitterionic detergents. 
The amphoteric detergents which can be used in the 

compositions of this invention are generally water 
soluble salts of derivatives of aliphatic amines which 
contain at least one cationic group, e.g., non 
quaternary nitrogen or quaternary ammonium group, 
at least one alkyl group of about 10 to 16 carbon atoms 
and an anionic water-solubilizing carboxyl, sulfo or sul 
fato group in their molecular structure. The alkyl group 
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4 
may be straight chain or branched and the specific cati 
onic atom may be part of a heterocyclic ring. 
Examples of suitable ampholytic detergents include 

the higher alkyl 
RN(H)CZH4COOM; the higher alkyl beta 
iminodiproprionates, RN(C2H4COOM)2; and the long 
chain iniidazole derivatives having the following for 
mula: 

wherein R is an alkyl group of about 10 ‘to 16 carbon 
atoms, W is selected from the group of RZOH, 
RZCOOM, and R2OR2COOM, Y is selected from the 
group consisting of OH", R3OSO3‘, R2 is an alkylene or 
hydroxyalkylene group containing 1 to 4 carbon atoms, 
R3 is selected from the group consisting of alkyl, alkyl 
aryl and fatty acyl glyceride groups having 6 to 18 car 
bon atoms in the alkyl or an acyl group; and M is a 
water-soluble cation, e.g., sodium, potassium, ammo 
nium or alkylolammonium. ' 

The alkyl beta-aminopropionates and iminodipro 
pionate detergents are well known as are the imidazo 
line detergents which are described in U.S. Pat. Nos. 
2,773,068; 2,781,354, and 2,781,357. The alkyl groups 
may be derived from coconut oil fatty acids (a mixture 
of fatty acids containing 8 to 18 carbon atoms), lauric 
fatty acid, and oleic fatty acid and the preferred groups 
are Cur-C16 alkyl groups. A preferred amphoteric de 
tergent is sodium N-lauryl beta-aminopropionate. 
Generally, the foaming detergent will be present in 

an amount of 5 percent to 35 percent by weight of the 
liquid detergent composition. Preferably, the propor 
tion of foaming detergent will be about 10 percent to 
30 percent by weight. Further, the sum of the foaming 
detergent and the drainage-time extender should be 
about 10 percent to 40 percent, preferably 15 percent 
to 30 percent, by weight of the final liquid detergent. 
The ratio of foaming detergent to drainage~time ex 

tender is variable and depends upon the particular de 
tergent and the particular drainage-time extender. 
Generally, the detergent-to-drainage-time-extender 
ratio is selected from the range of about 20:1 to 1:20, 
preferably about 9:1 to 1:9 by weight, most preferably 
from about 9:1 to 1:1 by weight, said ratio being effec 
tive to improve the foam stability of the detergent. 
Since optimum foam stability and optimum foam vol 
ume do not usually occur at the same detergent-to 
drainage-time-extender ratio, the particular ratio se 
lected usually represents a compromise which is effec 
tive to provide both enhanced foam stability and en 
hanced foam volume. 
The aqueous vehicle or medium comprises the bal 

ance of the composition. Generally, the aqueous me 
dium is water or a mixture of water and a C2-C5 mono 

hydric or polyhydric alcohol, such as ethanol, isopropa 
no], or propylene gylcol. Since the C2-C3 alcohol‘ is an 
optional ingredient, its proportion is variable and 
amounts generally to 1 percent to 10 percent of of the 
liquid detergent composition. A preferred alcohol con 
centration is from about 2 percent to about 8 percent 
by weight of the composition. Where clear liquid com 

beta-aminopropionates, , 
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positions are desired. the amount of the aqueous me 
dium. and the composition thereof should be effective 
to dissolve or to solubilize the active ingredients. 'Pre 
ferred aqueous media are water and mixtures of water 
and ethanol. 
Generally. the pH of the liquid detergent composi 

tions is in the range of 5.5 to 10.0 with the pH range of 
6.5 to 9.0 being preferred. The pH is adjusted. where 
necessary. in the conventional manner by adding acids. 
such as sulfuric. hydrochloric and citric acid. or by acid 
ing bases. such as sodium hydroxide. potassium hydrox 
ide or triethanolamine. 
A coupling agent. such as the lower alkyl benzene 

sulfonates. may also be included in the liquid detergent 
compositions of this invention to lower their cloud 
points at elevated pH ranges. The preferred compound 
is sodium hexyl benzene sulfonate. Such coupling 
agents usually are present in an amount of from about 
0.3 to 4 percent. preferably about 0.5 to 2 percent._ 
Additional ingredients may be incorporated into the 

liquid detergents. Such ingredients include compatible 
thickeners, lanolin. coloring agents. perfumes, seques 
tering agents-such as tetrasodium diaminotetraace 
tate~and opacifiers. such as zinc stearate. polyethyl 
ene glycol 600 monosterate or ethylene glycol mono 
stearate and magnesium stearate. which are useful in 
enhancing the aesthetic and cosmetic properties of liq 
uid formulations. These ingredients are incorporated in 
conventional amounts varying from about 0.1 percent 
to about 4 percent. ‘ 

From the viewpoint of foaming. the compositions of 
this invention are characterized by increased foam 
drainage times or increased foam stability produced 
during shampooing operations as compared with the 
foaming effects obtained for compositions without the 
drainage-time extender. The foam of the compositions 
containing the drainage-time extender has good cream 
iness and consistency. has a long drainage time. and 
contains an increased amount of liquid. The inventive 
compositions also exhibit a greater capacity for holding 
in suspension larger amounts of grease or hair soil with 
less foam loss. 
To evaluate the foaming characteristics of the com 

positions, 25 grams of detergent solution or shampoo 
solution are diluted to l00 milliliters with water con 
taining 250 parts per million of hardness (160 ppm. of 
Ca++ and 90 ppm. of Mg”) in the presence of three 
grams of synthetic sebum soil, and the temperature of 
the mixture is adjusted to lO0°F. The 100 milliliters of 
solution is then transferred to a 500 milliliter graduated 
cylinder containing a water-?lled plastic cylinder (17 
millimeter diameter, 72 millimeter height, and a dis 
placement volume equal to 25 milliters of water). and 
the 500 milliliter cylinder is affixed to a mechanical ro 
tator assembly where it is rotated through 20 complete 
cycles or revolutions to generate foam. Rotations are 
completed within 35 to 55 seconds. The foam volume 
is noted at the conclusion of the rotations, and the time 
interval in seconds from the completion of the rotations 

' to the point at which 75 millimiters of liquid have been 
drained is recorded as the drainage time. 
The concentration of detergent in the detergent solu 

tion in the foregoing test is variable and generally 
ranges from 10 percent to 30 percent by weight as such 
concentrations are typical of the commercial dishwash 
ing and shampoo products. 
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The composition of the synthetic sebum soil used in 
the test procedure is 10 percent palmitic acid. 5 per 
cent stearic acid, 15 percent spermac'eti, 20 percent 
olive oil, 5 percent squalene, 5 percent chlosterol. l0 

5 percent oleic acid, and 5 percent linoleic acid. all per 
centages being by weight. 
Table l sets forth comparative results for foam 

drainage time or foam endurance for six compositions 
using the aforementioned procedure. Composition A 
consists of 30 percent by weight of triethanolamine 
alkyl sulfate in water. The alkyl group distribution of 
the alkyl sulfate is about 65% C12, 27% CH and about 
8% Cm~ Composition B consists of 30 percent by weight 
of sodium, N(2 hydroxy hexadecyl)N-methyl taurinate 
in water, and Compositions C. D. E, and F contain 
thirty percent by weight of a mixture of triethanol 
amine alkyl sulfate (TEAAS ) and sodium N-(Z hydroxy 
hexadecyl) N-methyl taurinate (NaHHT) in the stated 
proportions in water. For purposes of comparison, the 
drainage time is expressed as a percentage of the calcu 
lated drainage time based upon the drainage times for 
the individual detergents at the 30 percent concentra 
tion. The observed drainagetime in seconds for Com 
position A containing 30 percent by weight TEAAS 
equals 100 percent. and the observed drainage time for 
the drainage-time extender is expressed as a percentage 
of the time for Composition A. 

Table l 

20 

30 
Per cent 

Relative Foam 
Composition Active Ingredient Drainage Value 

A 307: TEAAS I00 
B 30% NaHHT 3o 

35 C 27% TEAAS — 39} NaHHT (9:1) 300 
_ D 2471 TEAAS —6'7r NaHHT (4:1) I100 

E l5f-i TEAAS —l5% NaHHT (llll 1900 
F 39; TEAAS — 27‘71 NaH HT (I19) 800 

40 All of the compositions in Table 1 exhibit a higher 
foam volume at the conclusion of the rotations than 
would be expected from the foam volume of 30 percent 
concentrations of the individual detergents. 
When sodium lauryl sulfate or sodium lauryl trie 

thenoxy ether sulfate is substituted for triethanolamine 
alkyl sulfate in the compositions of Table I containing 
the sodium N-(2 hydroxyl hexadecyl) N-methyl tauri 
nate and evaluated using the described procedure simi 
lar enhanced drainage values are obtained. The lauryl 
group in the substituted detergents is obtained from the 
fatty acid mixture found in coconut oil, and the alkyl 
distribution therein is 1.0 percent C10, 60-69 percent 
Cm, 24—29 percent CH, 5—l0 percent C16, and 0.5 per 
cent Cw. Similar enhanced foaming results may be ob 
tained when the potassium. ammonium. monoe 
thanolammonium. and diethanolammonium Cur-C16, 
alkyl sulfate salts are used in place of the sodium or 
triethanolammonium alkyl sulfates. 
Table l indicates that enhanced foam drainage values 

are obtained at weight ratios of foaming detergent to 
sodium N-(Z hydroxy hexadecyl) N-methyl taurinate 
drainage-time extender in the range of about 9:1 to 1:9. 
Optimum foam-drainage times are generally noted at 
foaming detergent to sodium N—(2 hydroxy hexadecyl) 
N-methyl taurinate drainage-time extender ratios in the 
range of 9:1 to 111. 
Table II indicates the results obtained in similar tests 

in which the concentration of the aqueous detergent 

45 
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compositions is 20 percent by weight of active ingredi 
ent. I 

Table 11 

Per cent 
Relative Foam 
Drainage Value 

Composition 

20% TEAAS 10(1 
20% NaHHT 32 
159? TEAAS —- 5V: NaHH'l' (3:1) 440 

The unusual effects noted for the compositions set 
forth in Tables 1 and 11 are self-evident. Clearly, the 
compositions of the invention exhibit enhanced foam 
stability in comparison to the effects expected from the 
stability of the individual detergents under the same 
test conditions. 
Table 111 sets forth comparative foam-drainage values 

for compositions containing triethanolamine alkyl sul 
fate in combination with other foam-drainage-time 
extender ingredients. 

Table 111 

Per cent 
Relative Foam 

Composition Drainage Value 

3071 TEAAS 100 
30% NaHHS* 153 
247: TEAAS — 6‘7: NaHHS (4:1 1 370 
671 TEAAS ~24?’ NaHHS ( 1:4) 370 

3072 NaHHSO** 450 
279? TEAAS —- 39} NaHHSO (9:1) 340 
219? TEAAS — 971 NaHHSO (7:3) 640 
(if/r TEAAS -- 249? NaHHSO (1:41 600 

305’: HHDEA*** 0 
15’7: TEAAS — 1591 HHDEA (1:1) 1000 
279i TEAAS — 3‘71 HHDEA (9:1) 440 
1271 TEAAS — 189? HHDEA (111.5) 0 

*Sodium N-( 2 hydroxy hcxadecyl) sarcosinatc 
“Sodium N-(II hydroxy hcxadecyl) sarcosinalc-N-oxide 
***N-(2 hydroxy hexadecyl) diethanolaminc 

The results in Table 111 demonstrate that the N(2 
hydroxyalkyl) sarcosinates and their N-oxide deriva 
tives are similar to the N(2-hydroxyalkyl) N-methyl‘ 
taurinates as drainage-time extenders and are effective 
at foaming detergent to drainage-time extender ratios 
of 9:1 to 1:9. Also, like the taurinate foam extenders 
these materials provide enhanced volumes of foam 
over the same range as compared with calculated foam 
volume based upon the foam volume of the individual 
materials at the 30 percent concentration. However, 
the N-(Z-hydroxylalkyl) sarcosinate foam extender and 
its l\l-oxide derivative differ from the N-(Z 
hydroxyalkyl) N-methyl taurinate material in that these 
materials individually exhibit greater foam~drainage 
values than the foaming detergent. 
Table 111 also indicates that the NtZ-hydroxyalkyl) 

diethanolamine drainage-time extender differs from 
the other drainage-time extenders because it individu 
ally does not have any foam stability and its use as a 
drainage-time extender is limited to foaming detergent 
drainage-time extender ratios in the range of 9:1 to 1:1. 
Similarly to the other drainage-time extenders, the total 
foam volume is enhanced in the 9:1 to 1:1 ratio range 
as compared with the calculated effect based upon the 
foam volumes of 30 percent aqueous concentration of 
each individual component. 

40 
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Enhanced foam-drainage times are obtained when 

sodium N-(Z-hydroxyhexadecyl) N-methyl taurinate is 
used in combination with either sodium C10—C16 al 
kyloamidopropyl dimethyl betaine detergent or 
C 1 0~Cu,- alkyl dimethyl sulfobetaine detergent. As with 
the alkyl sulfate detergents, enhanced foam stability 
and enhanced foam volume are exhibited at detergent 
to drainage-time extender ratios in the range of 9:1 to 
1:9. Sodium N(2%hydroxyalkylhexadecyl) N-methyl 
taurinate also improves the foam stability and foam vol 
ume of sodium N-lauryl-myristyl beta aminopropion 
ate, with optimum stability values being obtained in the 
range of about 1.5:lto 1:1.5. 
For optimum foam stability, the best ratios of sodium 

N(2-hydroxyhexadecyl) N-methyl taurinate to various 
foaming detergents is as follows: 

1 taurinate to 9 sodium lauryl sulfate 
1 taurinate to 1.5 triethanolamine lauryl sulfate 
I taurinate to 1.5 sodium lauryl ether sulfate 
1 taurinate to 2.3 ClO-Cm alkyl amidopropyl di 
methyl betaine 

1 taurinate to l N-lauryl myristyl beta amino prop 
rionate 

1 taurinate to 2.3 Clo-C16 ammonium alkyl sul 
fobetaine 

The preferred ratio of Z-hydroxy hexadecyl diethan 
olamine to triethanolamine lauryl sulfate is about 1 to 
4 optimum. For the 2 hydroxyhexadecyl sarcosinate N 
oxide, the preferred ratio to triethanolamine lauryl sul 
fate is l to 1.5 for optimum foam drainage time. 
Additional shampoo compositions which exemplify 

the described invention are disclosed in Examples 1 
and 2 which follow. Each of these compositions exhib 
its high foam stability as evidenced by long drainage 
times in the described test method and also high foam 
volumes. All percentages in the examples are by weight 
unless otherwise stated. 

Example 1 

7,; Per cent 

Sodium Cur-C“; alkly amido propyl dimethyl 22.5 
betaine 

Sodium N(2-hydroxyhexadecyl) N-methyl taurinate 6.0 
Water balance 

100.0% 

The foregoing composition is a clear liquid having a 
cloud point below 30°F. and exhibits high foam stability 
and high foam volume in the presence of sebum soil in 
the described testing procedure. Its pH 8.7. 

Example 2 

Per cent 

Sodium lauryl sulfate 27.0 
Sodium N-(Z-hydroxyhexadecyl) N-methyl taurinate 3.0 
Sodium hexylbenzene sulfonate 1.0 
Water balance 

100.00 

This composition exhibits a high foam volume and high 
foam stability. It is also a clear liquid having a cloud 
point at about 54°F. and a pH of 9.6. lts foam volume 
is greater than that of the composition of Example 1, 
but its foam stability 
The mixture of detergent and foam drainage time ex 

tender should be free from inorganic salts in an amount 
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which adversely affect the foaming power or effect. For 
example. the presence of phosphate builder in an 
amount equivalent to the detergents substantially in 
hibits attainment of the desired improvement in foam 
stability. 
Although the present invention has been described 

with reference to particular embodiments and exam 
ples. it will be apparent to those skilled in the art that 
variations and modifications of this invention can be 
made and that equivalents can be substituted therefor 
without departing from the principles and spirit of the 
invention. 
What is claimed is: 
l. A liquid detergent composition having enhanced 

foam stability and being free from inorganic salts in an 
amount which adversely affects the foaming power or 
effect which consists essentially of (l) 592 to 35% by 
weight of a water-soluble foaming detergent selected 
from the group consisting of N~alkyl amino carboxyl 
ates having the formula R-—N(_ H )CZH4COOM. N-alkyl 
imino dicarboxylates having the formula 
RN(C-_,H.;COOM)-_,. alkyl sulfates having the formula 
RiOCgH4imOS()3M. N-alkyl sulfobetaines having the 
formula R—-N(R‘)(R2)(CH-;),,SO3. C alkyl imidazo 
lines and alkyl betaine detergents having the formula 
Z(N)RlR-_,CH-_,CO-_, where R is an alkyl group of l() to 
16 carbon atoms. m is (l to 5. R, and R2 are (“l-C3 alkyl 
or C1-C3 hydroxyalkyl. n is l—3. Z is selected from the 
group consisting of R. RC(O)NC-_1H_, or RC(O)NC3H6_ 
and M is selected from a group consisting of sodium. 
potassium. ammonium. and mono. _di. and trie 
thanolammonium: (ll) 2% to 2792 by weight ofa water 
soluble drainage-time extender having the formula 

40 

10 
R-—CH(OH)CH2—Y wherein R is an alkyl group hav 
ing from 8 to 16 carbons and Y is selected from the 
group consisting of 

N ( CH3 ) CH2CO2M and w CH3 )CH2CO2M 
0 

wherein M is selected from the group consisting of so 
dium. potassium, ammonium. and mono. di. and trie 
thanolammonium. the sum of (l) and (ll) being 10 per 
cent to 40 percent by weight of the composition; the 
ratio of said detergent to drainage-time extender being 
in the range of from about 9:1 to 1:9 and sufficient to 
improve the stability; and (Ill) an aqueous vehicle se 
lected from the group consisting of water and a mixture 
of water and a C2-C3 monohydric or polyhydric alco 
hol. 

2. A composition as set forth in claim 1 wherein said 
foaming detergent is a Clo-Cu; alkyl sulfate salt. 

3. A composition as set forth in claim I wherein said 
foaming detergent is an alkyl amidopropyl dimethyl be 
taine. 

4. A composition as set forth in claim 1 wherein said 
foaming detergent is R(OC._,H4)3OSO3M. 

5. A composition as set forth in claim 1 wherein said 
drainage-time extender is RCH(OH )CH2N(CH;;)CH 
iCO-zM. 

6. A composition as set forth in claim 1 wherein said 
drainage-time extender is RCH(OH )CH2N(CH;,)CH 
.,CO.,M. 


