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ABSTRACT OF THE DISCLOSURE 
Liquid detergent compositions having excellent sudsing 

and mildness characteristics and consisting essentially of 
(1) from about 8% to about 35% of an alkyl ether sul 
fate obtained by sulfating and neutralizing the condensa 
tion product of from about 5 to about 12 moles of eth 
ylene oxide and 1 mole of a high molecular weight alcohol 
having from about 10 to about 16 carbon atoms; (2) an 
alkyl sulfate having the formula ROSO3-M wherein R 
is alkyl having from about 10 to about 16 carbon atoms; 
and M is a salt-forming cation; the ratio of said alkyl 
ether sulfate to said alkyl sulfate being from about 2:1 
to about ‘6:1 and the balance being water. The composi 
tions have a desirable balance of cleaning, sudsing and 
mildness properties and are particularly useful in dish 
washing and light-duty laundering situations. 

BACKGROUND OF THE INVENTION 

This invention relates to liquid detergent compositions. 
More particularly it relates to liquid detergent composi 
tions comprising a mixture of surface-active compounds 
having exceptional sudsing and mildness characteristics. 
The quantity and persistence of suds are very important 

in light-duty liquid detergent compositions intended for 
dishwashing and the like. Frequently, the detergent ca 
pacity of a washing solution is gauged by the user by the 
amount of suds present and the persistence of suds for 
a reasonable period of time. Since the washing of dishes 
frequently constitutes exposure of the hands to a deter 
gent solution, a suitable detergent composition must addi 
tionally be characterized by mildness to the skin. The 
attainment of the combined properties of desirable sudsing 
and mildness levels in liquid detergent compositions is a 
matter of di?icult formulation. Liquid compositions 113N 
ing high sudsing qualities are often harsh on the skin. 

' Conversely, liquid compositions characterized by desir 
able mildness to the hands of the user are frequently de 
?cient in their sudsing and/ or detergent qualities. 
The employment of sulfated and neutralized ethoxylates 

has become Widespread in part because of their desirable 
cleaning effects, excellent foam stability and low cost. 
These detergents correspond to the formula 

where R is alkyl derived from a high molecular weight 
alcohol, M is a salt-forming cation and r represents an 
average number of ethylene oxide groups. These products 
are derived by sulfation and neutralization of an ethoxy 
late derived by condensation of r moles of ethylene oxide 
per mole of a high molecular weight alcohol. Varying 
effects on sudsing and mildness properties with variations 
in the nature of the ethoxylate employed have been 
known. Improvements in either sudsing or mildness quali 
ties have frequently been obtained at the expense of the 
other. The product having an average ethylene oxide value 
of three (r) has been described in British Pat. 791,704 
(Mar. 12, 1958) as representing an optimum taking both 
mildness and detergency into consideration. 

It is an object of the present invention to provide a high 
sudsing, light-duty liquid detergent composition. 
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It is another object of this invention to provide a high— 

sudsing light-duty liquid detergent composition having 
desirable mildness to the skin. 

It is still another object of the invention to provide a 
liquid detergent composition harving exceptional sudsing 
and mildness properties and being based on a sulfated and 
neutralized ethoxylate detergent. 

Other objects of the invention will be apparent from 
consideration of the invention described in greater detail 
hereinafter. 

SUMMARY OF THE INVENTION 

The present invention is based in part on the discovery 
that the sudsing qualities of a liquid detergent composition 
containing a sulfated and neutralized ethoxylate of from 
about 5 to about 12 moles of ethylene oxide per mole of 
high molecular weight alcohol can be substantially im 
proved by addition of an alkyl sulfate detergent with reten 
tion of desirable mildness properties. 
The present invention enables the provision of light 

duty liquid detergent compositions having excellent 
sudsing and mildness properties. These compositions con 
sist essentially of: 

(1) from about 8% to about 35% of an alkyl ether sul 
fate obtained by sulfating and neutralizing the con 
densation product of from about 5 to about 12 moles 
of ethylene oxide and 1 mole of a high molecular weight 
alcohol having from about 10 to about 16 carbon atoms 
and having the formula 

where R is alkyl having from about 10 to about 116 
carbon atoms; M is a salt-forming cation; and r has an 
average value of from about 5 to about 12; 

(2) an alkyl sulfate having the formula 

ROSO3—M 
wherein R is alkyl having from about 10 to about 16 
carbon atoms; and M is a salt-forming cation; the ratio 
of said alkyl ether sulfate to said alkyl sulfate being 
from about 2:1 to about 6:1; and 

(3) the balance water. 
The compositions of the invention as de?ned hereinbefore 
are characterized by excellent detergent, sudsing and mild 
ness properties. 
The sulfated and neutralized ethoxylate detergents of 

the invention are well known. Their preparation and 
properties are described, for example, in British Pat. 
791,704 (Mar. 12, 1958); British Pat. 797,119 (June 25, 
‘1958); US. Pat. 3,179,599 to Eaton et al. (Apr. 20, 
1965 ); The Journal of the American Oil Chemists Society, 
36, pp’. 241-244 (June 1959); The Journal of the Ameri 
can Oil Chemists Society, 37, pp. 472-430 (September 
1960); and The Journal of the American Oil Chemists 
Society, 45, pp. 738-741 (November 1968). These deter 
gents, termed hereinafter for convenience as alkyl ether 
sulfates, are employed in the compositions of the invention 
in an amount of from about 8% to about 35% by weight. 
The alkyl ether sulfates of the invention correspond to 
the formula 

hereinbefore described. For purposes of the present in 
vention, the designation of the value of r as an average 
value of from about 5 to about 12 refers to the number 
of moles of ethylene oxide reacted per mole of high 
molecular weight alcohol to form the ethoxylated alco 
hol product which is subsequently sulfated and neutra 
lized to provide the alkyl ether sulfate component of the 
invention. 

It will be appreciated that the alkyl ether sulfate com 
ponent comprises a mixture of water-soluble salts. This 
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mixture comprises a distribution of alkyl ether sulfate 
detergent molecules of varying ethylene oxide content. 
When a given number, for example 6, moles of ethylene 
oxide are reacted with 1 mole of a high molecular weight 
alcohol, the resulting ethoxylated alcohol reaction product 
is comprised of a mixture of ether molecules having vary 
ing numbers of ethylene oxide groups. Generally, the 
mixture will contain a mixture of ether compounds where 
in the mono-(ethylene glycol)- ether derivative is present 
admixed with alkyl ether compounds containing a vari 
able number of ethylene oxide groups extending from 
alkyl di-(ethylene glycol) ether to an alkyl poly-(ethyl 
ene glycol) ether wherein the number of ethylene oxide 
groups is equal to or greater than about twice the num 
ber of moles of ethylene oxide reacted with the high 
molecular alcohol. 
The product having a number of ethylene oxide groups 

equal to the number of moles of ethylene oxide reacted 
with high molecular weight alcohol tends to predominate. 
The designation hereinafter of r as being 5 or 12 refers, 
respectively, to the alkyl ether sulfate detergent product 
which is the result of sulfation and neutralization in a 
known manner of an ethoxylated condensate derived 
from reaction of 5 or 12 moles, respectively, of ethylene 
oxide per mole of high molecular weight alcohol. 
The alkyl ether sulfate component of the invention 

comprises from about 8% to about 35% by weight of 
the liquid detergent composition of the invention. Pre 
ferred from the standpoints of desirable sudsing and 
economic considerations is an amount of from about 
15% to about 25%. - 

The alkyl ether sulfates of the invention can be pre 
pared by sulfation and neutralization of a condensate 
prepared by reaction of from about 5 to about 12 moles 
of ethylene oxide per mole of a monohydric alcohol hav 
ing from about 10 to about 16 carbon atoms. Suitable 
alcohols for preparation of the condensate include those 
derived from fats and synthetic alcohols. Examples of 
these alcohols include decyl alcohol, dodecyl alcohol, oxo~ 
based tridecyl alcohol, tetradecyl alcohol, hexadecyl al 
cohol and alcohols derived by reducing fatty oils such 
as coconut oil, palm oil, kernel oil, babassu oil, coconut 
fatty acids or their alkyl esters. Chain lengths of less than 
ten carbon atoms give reduced detergency and sudsing 
while those greater than 16 tend to reduce the quantity 
of suds which are produced. Preferred alcohols are the 
straight-chain alcohols having from 12 to 14 carbon atoms 
and wherein at least 50% of the alkyl groups contain 12 
carbon atoms. Especially preferred herein are the alco 
hols corresponding in chain lengths to the middle-cut 
coconut alcohols. The term alkyl is intended to include 
the ole?nic as well as true alkyl groups and includes those 
derived from fatty origin such as oleyl alcohol and the 
like. > 

Sulfation and neutralization of the condensation prod 
ucts of ethylene oxide and higher molecular alcohol, de 
scribed hereinbefore, can be conducted by known methods. 
The condensation of ethylene oxide and alcohol, such as 
middle-cut fatty alcohol from coconut oil, can be carried 
out in an autoclave in the presence of an alkaline catalyst 
such as sodium hydroxide. The condensation can also 
be carried out using acidic catalysts such as stannic chlo 
ride or boron tri?uoride, which provide condensates at 
lower temperatures and pressures. 

Sulfation of the condensate of fatty alcohol and ethyl 
ene oxide can be carried out batchwise or continuously 
employing chlorosulfonic acid or sulfur trioxide. A tem 
perature of from about 75° F. to 135° F. is suitable for 
this purpose. The sulfated product is neutralized by re 
action with an alkali metal base, (e.g. sodium hydroxide, 
potassium hydroxide) ammonium hydroxide or alkylol 
substituted ammonias. Preferred alkylol-substituted am 
monias are mono-, di-, and tri-ethanol amines, mono-, 
di-, and tri-isopropanol amines and mono-, di-, and tri 
glycerol amines, i.e., those in which the alkylol group 
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4 
has from 2 to 3 carbon atoms. Depending upon the neu 
tralizing agent employed in carrying out neutralization of 
the sulfated alcohol ethoxylate, M in the hereinbefore 
described formula will be a water-solubilizing cation such 
as sodium, potassium, ammonium, trimethanolamine or 
the like. 

Notwithstanding the known use of alkyl ether sulfates 
in liquid detergent compositions, compositions having both 
improved mildness and sudsing properties have been dif 
?cult to formulate. The employment of alkyl ether sulfate 
detergents derived from sulfation and neutralization of 
a condensate of from 5 to 12 moles of ethylene oxide per 
mole of high molecular weight alcohol, while having de 
sirable mildness properties have been signi?cantly de?cient 
in sudsing qualities. The improvement in detergent and/ 
or sudsing properties obtained by employing an alkyl 
ether sulfate derived from an ethoxylate of 3 moles per 
mole of high molecular alcohol has been at the expense 
of reduced mildness. 

It has been found that the loss in sudsing properties 
resulting from the employment of an alkyl ether sulfate 
derived from a condensate of from about 5 to 12 moles 
of ethylene oxide per mole of high molecular weight 
alcohol, compared to a condensate of 3 moles of ethylene 
oxide per mole of such alcohol, can be restored by the 
employment of an alkyl sulfate detergent. The restoration 
of sudsing properties by the addition of alkyl sulfate, it 
self a harsh detergent, occurs without a concurrent loss 
in mildness properties. The employment of the combina 
tion, for example, of an alkyl ether sulfate derived from 
a condensate of 6 moles ethylene oxide per mole of 
alcohol and an alkyl sulfate enables the formulation of 
detergent compositions having sudsing qualities equal to 
those based upon an alkyl ether sulfate product derived 
from a condensate of 3 moles ethylene oxide per mole 
of alcohol while retaining the mildness levels of the alkyl 
ether sulfate component. Accordingly, the combined use 
of an alkyl ether sulfate component as hereinbefore de 
scribed and an alkyl sulfate detergent enables the formu 
lation of light duty liquid detergent compositions having 
a desirable balance of both sudsing and mildness prop 
erties. 
The alkyl sulfate component of the present invention 

conforms to the following formula 

ROSO3—M 
wherein R and M are as de?ned hereinbefore. The alkyl 
sulfate component of the invention is employed in an 
amount which provides a ratio of alkyl ether sulfate to 
alkyl sulfate of from about 2:1 to about 6: 1. A preferred 
ratio is from about 2.5 :1 to about 5:1 and provides an 
optimum balance of sudsing and mildness properties. 
Normally the compositions of the invention will contain 
from about 1.5% to about 12% of alkyl sulfate. 
As indicated hereinbefore, the alkyl ether sulfate com 

ponent of the invention will comprise a'mixture of sulfate 
detergent molecules. To the extent that such mixture will 
contain a minor amount of alkyl sulfate wherein no 
ethylene oxide groups are present, the presence of minor 
amounts of such compounds can be taken into considera 
tion in preparing the compositions of the invention. The 
hereinbefore speci?ed amounts of alkyl sulfate refer to 
the. presence of alkyl sulfate exclusive of any alkyl sulfate 
which may comprise a portion of the alkyl ether sulfate 
component. 

Since the alkyl ether sulfate components of the inven 
tion do not alone provide a desirable level of sudsing 
properties, the incorporation of alkyl sulfate is essential 
to the attainment of the desired balance of sudsing and 
mildness qualities characteristic of the compositions of 
the invention. 
The detergent compositions of the invention can be 

formulated by conventional methods. For example, the 
alkyl ether sulfate, alkyl sulfate and optional components 
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can be incorporated into aqueous solution individually 
or in combination. The alkyl sulfate and alkyl ether sul 
fate components are preferably added in admixture. A 
preferred means of effecting simultaneous addition in 
volves preparation in situ of alkyl sulfate during the prep 
aration of the alkyl ether sulfate component. This can be 
effected by addition of an alcohol of from about 10 to 
about 16 carbon atoms to an ethoxylated product obtained 
by the condensation of from about 5 to about 12 moles of 
ethylene oxide per mole of alcohol. Subsequent sulfation 
and neutralization of the resulting mixture effects the 
formation from the unreacted alcohol of alkyl sulfate of 
the formula 

ROSOrM 
simultaneously with the preparation of the alkyl ether 
sulfate, R and M having the de?nitions described herein 
before. 
The detergent compositions of the invention can con 

tain any of the usual detergent adjuvants. For example, 
solubilizing agents, viscosity control agents such as toluene 
sulfonates and xylene sulfonates, perfumes, anti-tarnish 
ing agents, opaci?ers such as ethylene glycol distearate or 
polystyrene, inert salts such as sodium sulfate, anti-re 
deposition agents, bacteriostatis agents, dyes, fluorescers, 
suds builders, and the like, can be utilized herein without 
detracting from the advantageous properties of these com 
positions. Suitable solubilizing agents include methyl, 
ethyl, n-propyl and isopropyl alcohols and are employed 
in an amount of from about 5% to 12% of the composi 
tion of the invention. 
‘The compositions of the invention, in addition to the 

presence of the alkyl ether sulfate and alkyl sulfate com 
ponents described hereinbefore, can contain water-soluble 
detergent compounds. Suitable detergents are those which 
do not interfere with the desirable detergent, sudsing and 
mildness properties of the compositions of the invention. 
Such materials should be employed in non-interfering 
amounts so as to avoid the minimization or masking of 
the advantageousgproperties of the combined alkyl ether 
sulfate and alkyl sulfate components of the invention. 
Suitable water-soluble. detergents include anionic (e.g., 
alkali metal salts of alkyl benzene sulfonates, alkyl 
glyceryl ether sulfonates, ole?n sulfonates), nonionic (e.g., 
alkylene oxide condensates of aliphatic and alkyl aromatic 
compounds), ampholytic (e.g., sodium 3-dodecylamino 
propionate) and zwitterionic (e.g., 3-(N,N-dimethyl-N 
hexadecylannnonio)propane - 1 - sulfonate and 3-(N,N 
dimethyl-N-hexadecylammonio) - 2 - hydroxypropane-l 

sulfonate) detergents. Suitable examples of water-soluble 
detergents are described in US. Pat. 3,351,558 (Nov. 7, 
1967) at column 6 line 57 to column 9, line 74. Preferred 
ole?n sulfonates are the ole?n sulfonates having from 
aboutlo to about 24 carbon atoms and obtained by 
sulfonation of OL-OIC?IlS with gaseous sulfur trioxide. These 
include the alkali metal and ammonium tetradecene and 
hexadecene sulfonates. Other examples are described in 
US. 3,332,880 (July 25, 1967). ' 

Preferred detergents herein include the alkyl glyceryl 
ether sulfonates, trialkyl amine oxides, ole?n sulfonates 
and‘zwitterionic detergents. Mixtures of these detergents 
can be employed. In this respect, a preferred embodiment 
of the present invention comprises a liquid detergent com 
position consisting essentially of from about 15% to about 
25% of an alkyl ether sulfate having the formula 

wherein R is a straight-chain alkyl having from about 12 
to about 14 carbon atoms, M is alkali metal or am 
monium and r has an average value of from about 5 to 
about 12; an alkyl sulfate having the formula 

ROSO3—M 
wherein R and M are as de?ned above and the ratio of 
said alkyl ether sulfate to said alkyl sulfate is from about 
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6 
2.521 to about 5:1; from about 2% to about 6% of 
an alkyl glyceryl ether sulfonate having a straight-chain 
alkyl of from about 12 to about 14 carbon atoms and the 
cation of said sulfonate is alkali metal, ammonium or 
alkylolarnine; and from about 2% to about 8% of a 
trialkyl amine oxide having one straight chain alkyl of 
from about 12 to about 14 carbon atoms and two short 
chain alkyl groups of from 1 to about 2 carbon atoms. 
Preferably, the long-chain alkyl of each class of detergent 
is comprised of at least 50% alkyl groups having 12 
carbon atoms. 

These preferred compositions provide excellent clean 
ing, sudsing and mildness qualities and are particularly 
suited for dishwashiug and light-duty fabric laundering. 
The desirable sudsing and mildness characteristics of 

the liquid detergent compositions of the invention are 
apparent from the following examples which serve to il 
lustrate the invention. All parts set forth herein are by 
Weight unless otherwise indicated. 

EXAMPLE I 

Compositions containing varying amounts of the follow 
ing components were prepared: (A) the ammonium salt 
of the sulfated condensation product of one mole of mid 
dle-cut coconut alcohol containing 2% C10, 66% C12, 
23% C14, and 9% C16 alkyl groups with 3 moles of 
ethylene oxide; (B) the ammonium salt of the sulfated 
condensation product of one mole of the same middle-cut 
coconut alcohol and 6 moles of ethylene oxide; (C) the 
ammonium salt of the sulfated condensation product of 
one mole of the same middle-cut coconut alcohol and 12 
moles of ethylene oxide; and (D) ammonium alkyl sulfate 
wherein the alkyl is derived from the same middle-cut 
coconut alcohol. The compositions also contained the 
following components in the stated proportions: (E) 
sodium alkyl glyceryl ether sulfonate wherein the alkyl 
is derived from the same middle-cut coconut alcohol; and 
(F) a tertiary amine oxide having a long alkyl chain de 
rived from the same middle-cut coconut alcohol and two 
methyl groups. 

Compositions 

Components 1 2 3 4 5 

A-Ammonium alkyl (CzH4O); sulfate _________________ .. 25 _______ ._ 
B~Ammonium alkyl (CzH4O)s sulfate. 
O~Ammouium alkyl (021340)“ sulfate 

E——Sodium alkyl glyceryl ether sulfonate. 
Facocimubalkyl dimethyl amine oxide .... .. 

ano 

Ethylene glycol distearate _________ _ _ 
Miscellaneous (brightener, perfume, e 
Water, balance to 100 parts ____________________________________________ _ 

In order to evaluate the sudsing ability of these com 
positions, 7 cc. of each of the compositions was added to 
a dishpan containing one gallon of water with a hardness 
of 7 grains at a temperature of 115° F, and a pH of 8. 
Suds were generated by mechanical agitation (small pro 
peller) and the suds level measured. The time required 
to generate two inches of suds was recorded. A ?xed 
quantity (about 5 grams) of standardized fatty soil (a tri 

. glyceride shortening) was placed on a dinner plate which 
was then washed in the test solution. The plate was re 
soiled and washed, repeating this procedure a total of ?ve 
times. Five additional sets of ?ve soiled plates were 
washed in the solution in like manner, measuring the 
foam height after each set. The foam height after wash 
ing each set was expressed in terms of percent of original 
suds height and an average of the ?ve percentage values 
was computed and is reported below. A difference of 
about 5% in foam height is considered signi?cant and 
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noticeable by the housewife. Results are recorded in Table 
I. Numbers in parentheses indicate duplicate test results. 

TABLE I 

Percent Time to 
original generate two 

suds height inches suds 

Composition: 
1 ......... .- 49 (45) 26 (25) 

53 30 
48 (45) 24 (25) 

42 45 
31 52 

As can be seen from the data in the preceding table, 
the compositions of the invention (Compositions 1 and 2) 
are characterized by sudsing properties (speed and sta 
bility) which are superior to comparable compositions 
containing an ammonium salt of a sulfated condensate of 
one mole middle-cut coconut alcohol and 6 moles ethyl 
ene oxide (Composition 4) or an ammonium salt of a 
sulfated condensate of one mole middle-cut coconut alco 
hol and 12 moles ethylene oxide (Composition 5). Par 
ticularly signi?cant is the shorter period of time required 
to generate two inches of suds. In addition, the composi 
tions of the invention compare in sudsing performance to 
compositions containing a conventional alkyl ether sul 
fate, i.e., an ammonium salt of the sulfated condensate 
of one mole middle-cut coconut alcohol and 3 moles eth 
ylene oxide (Composition 3). The sudsing characteristics 
of the compositions of the invention are particularly 
signi?cant in view of the amounts of detergent active in 
Compositions 1 and 2 which provide greater sudsing per 
formance per part of detergent active than Composition 
3. The excellent sudsing performance per part of deter 
gent active represents a signi?cant cost advantage. 

‘In order to evaluate the mildness characteristics of the 
compositions of the invention the following tests were 
employed. 

Elbow-crease wash test 

A panel of ten subjects is employed in each test. The 
inner aspect of a subject’s elbow is washed for 30 sec 
onds with a small terry cloth washcloth saturated with a 
warm 10% solution of the detergent compositions to be 
tested. The resulting lather is allowed to remain in con 
tact with the skin for an additional 30 seconds. The area 
is blotted dry with a paper towel. The washing procedure 
is carried out three times daily for each of four consecu 
tive days and two times the following day. Before each 
washing, the inside of the elbow is graded for over-all 
skin condition using a standard 1 to 10 scale where 10 
represents no sign of any irritation and 1 represents 
severe irritation. A grade of 7 represents moderate irrita 
tion. The subject’s skin is graded after the ?nal washing. 
The grades for each subject are averaged. A control com 
position is concurrently evaluated in the same manner by 
washing the subject’s other arm. A composition is con 
sidered to be milder than a control composition if a differ 
ence of 0.5 or greater is present.‘ 

Hand immersion test 

A panel of six subjects is employed in each test. The 
subject’s hand is soaked in an immersion tank containing 
a 2% solution of the composition to be tested. The hand 
is soaked for 30 minutes each day for a ?ve-day period. 
Solution temperature is held at 105° ‘F. The solution is 
continuously stirred with a magnetic stirrer. The subject’s 
hand is rinsed and wiped dry following the soaking period. 
The subject’s hand is graded microscopically for scaliness 
and visually for erythema prior to the initial washing and 
approximately ?ve hours after each washing. The condi 
tion of the skin is graded on a descending scale where 10 
represents no scaliness or irritation. A grade of 6‘ repre 
sents a moderate irritation. A control composition is 
evaluated concurrently using. the subject’s other arm. At 
the end of each test, the grades (both for scaliness and 
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8 
is considered to be milder than a comparative composition 
if a difference of 0.5 or greater is present. " 

Arm immersion test 

The arm immersion test is conducted in the same man 
ner as the hand immersion test described hereinbefore, 
except that the subjects’ arms are immersed from the 
elbow to the hand in troughs containing the compositions 
to be evaluated. The subjects’ arms are evaluated for 
scaling and erythema. 

‘Composition 1 of the invention was evaluated for mild 
ness characteristics and compared with a similar composi 
tion free of additional ammonium alkyl sulfate (Com 
position 4). The results are tabulated as follows: 

TABLE II 

Hand 
Elbow immersion 
crease scaling] 
wash 1 erythema 

Composition: 
1 ........... __ 9. 05 9. 3/9. 0 
4 ___________ __ 9. 15 9. 3/8. 8 

1 Average of two tests involving two panels. 

As is apparent from the data, Composition 1 of the in 
vention (containing added ammonium alkyl sulfate) 
compares favorably in mildness characteristics with a 
similar composition free of added ammonium alkyl sul 
fate. The addition of ammonium alkyl sulfate in Com 
position 1 does not adversely affect mildness charac 
teristics. - 

An additional composition of the invention, Composi 
tion 2 (containing added ammonium alkyl sulfate), was 
evaluated and compared with a similar composition hav 
ing no added ammonium alkyl sulfate (Composition 5). 
The results are tabulated as follows: 

TAB LE III 

Hand 
Elbow immersion 
crease scaling] 
wash erythema 

Composition: 
2 ........... .. 9. 8 9. 0/9. 0 
5 ........... -- 9. 8 8. 6/9. 2 

As can be seen from the above data, the addition of 
ammonium alkyl sulfate in Composition 2 of the inven 
tion is without detrimental in?uence on mildness charac 
teristics. 

Compositions 1 and 2 of the invention were evaluated 
for mildness and compared with compositions containing 
a conventional alkyl ether sulfate, i.e., the ammonium salt 
of the condensate of 1 mole middle-cut coconut alcohol 
and 3 moles ethylene oxide (Composition 3). The results 
are tabulated as follows: 

TABLE IV 

Hand Arm 
Elbow- immersion immersion 
crease scaling] scaling] 
wash 1 erythema erythema 

Composition: 
1 ........... _- 8. 6 8. 8/9. 0 7. 3/7. 1 
3 ........... ..- 8. 1 8. 3/8. 8 7. 2/7. 1 

1 Average of eight tests involving eight panels. 

TABLE V 

Elbow-crease wash 1 

Composition 2 8.7 
Composition 3 _____________________________ _.. 7.7 

1 Average of four tests involving four panels. 

As can be seen from the above data, the compositions 
of the invention are characterized by improved mildness 
properties. 
When the sulfate and, sulfonate detergent surfactants 

in the preceding example are the monoethanolamine, di 
ethanolamine, triethanol amine, or potassium salts, sub 
stantially equivalent results are achieved. - 
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Similarly, when the ethyl alcohol solubilizing agent is 

replaced by methyl, isopropyl, or normal proply alcohols, 
substantially equivalent results are achieved. 

EXAMPLE II 

The following compositions were prepared, Components 
A, C, D and F being as described in Example I: 

Compositions 

Components 6 7 

A—.A.mmonium alkyl (C¢H4O)a sulfate _______________________ __ 13 
O-Ammonium alkyl (CzH40)12 sulfate" . 9.8 ______ __ 
D—Ammonium alkyl sulfate __________ __ _ 3. 2 ______ __ 

F~Coeonut-alkyl dimethyl amine oxide ______________ __ 2. 75 2. 75 
3-(N,N-dimethyl—N-alkylam_monio)-2-hydroxypro- . 

pane-l-sultonate (wherein the alkyl is the same as in 
Components A, C, D and F) ___________ __. __________ __ 4. 25 4. 25 

Sodium salt, of ole?n sulfonate (from 50:50 mixture of On 
and On a-ole?ns) ______________________________ . . 21. 0 21. 0 

Ethanol _______________________________ __ _ 10. 5 10. 5 
Miscellaneous (electrolyte, perfume, etc.) __ 1 
Water, balance to 100 parts ____________________________________________ _ 

Compositions 6 and 7 were mildness tested employing 
the Elbow-Crease Wash Test. The results are tabulated as 
follows: 

TABLE VI 
Elbow-crease Wash 

Composition 6 8.2 
Composition 7 ____ 7.2 

The composition of the invention (Composition 6) was 
milder than a composition containing ammonium alkyl 
(C2H.,O)3 sulfate (Composition 7). 
Compositions 6 and 7 were tested for sudsing properties 

according to the test method hereinbefore described. The 
following data represents an average of two such tests: 

TABLE VII 

Time to 
Percent generate 
original two inches 

suds height suds 

Composition: 
6 _________ _- 47. 5 28. 0 
7 ......... _- 49. 0 27. 5 

Composition 6 of the invention provided sudsing pro 
perties comparable to those of Composition 7 in terms of 
both speed of sudsing and suds stability. 
What is claimed is: 
1. A light-duty detergent composition consisting essen 

tially of: 
(1) from about 8% to about 35% of an alkyl ether sul 

fate obtained by sulfating and neutralizing the con 
densation product of from about 5 to about 12 moles 
of ethylene oxide and 1 mole of a high molecular 
weight primary alcohol having from about 10 to 
about 16 carbon atoms and having the formula 

R—(OC2H4),--OSO3—M 
wherein R is alkyl having from about 10 to about 
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16 carbon atoms; M is a salt-forming cation; and r 60 
has an average value of from about 5 to about 12; 

(2) an alkyl sulfate derived from a primary alcohol 
having the formula 

ROSO3—M 
wherein R is alkyl having from about '10 to about 
16 carbon atoms; and M is a salt-forming cation; the 
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ratio of said alkyl ether sulfate to said alkyl sulfate 
being from about 2:1 to about 6: 1; 

(3) from about 2% to about 6% of an alkyl glyceryl 
ether sulfonate having a straight-chain alkyl of from 
about 12 to about 14 carbon atoms and wherein the 
cation of said sulfonate is alkali metal, ammonium 
or alkylolamine; 

(4) from about 2% to about 8% of a trialkylamine 
oxide having one straight-chain alkyl of from about 
12 to about 14 carbon atoms and two short-chain 
alkyl groups of from 1 to about 2 carbon atoms; and 

(5) the balance water. 
2. The composition of claim 1 wherein the alkyl ether 

sulfate has the formula 

wherein R is a straight-chain alkyl having from about 12 
to about 14 carbon atoms and at least 50% of said alkyl 
groups have 12 carbon atoms; and M is ammonium. 

3. The composition of claim 2 wherein the ratio of 
alkyl ether sulfate to alkyl sulfate is from about 2.5:1 to 
about 5:1. 

4. The composition of claim 3 wherein the alkyl sulfate 
has the formula 

ROSO3—M 
wherein R is a straight-chain alkyl having from about 12 to 
about 14 carbon atoms and at least 50% of said alkyl 
groups have carbon atoms; and M is ammonium. 

5. A composition of claim 4 wherein the alkyl glyceryl 
ether sulfonate is sodium alkyl glyceryl ether sulfonate 
and the alkyl group contains from about 12 to about 14 
carbon atoms with at least 50% of said alkyl groups hav 
ing 12 carbon atoms; and wherein the trialkyl amine oxide 
is alkyldimethyl amine oxide and the alkyl group contains 
from about 12 to about 14 carbon atoms with at least 5 0% 
of said alkyl groups having 12 carbon atoms. 

6. The composition of claim 5 additionally containing 
from about 5% to 12% of a solubilizing agent selected 
from the group consisting of methyl alcohol, ethyl alco 
hol, n-propyl alcohol, isopropyl alcohol and mixtures 
thereof. 

7. The composition of claim 4 additionally containing 
from about 5% to 12% of a solubilizing agent selected 
from the group consisting of methyl alcohol, ethyl alcohol, 
n-propyl alcohol, isopropyl alcohol and mixtures thereof. 

8. The composition of claim 1 wherein the alkyl ether 
sulfate and the alkyl sulfate are derived from fatty alco 
hol. 
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