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This is a continuation-in-part patent application of co 
pending application Ser. No. 516,139, ?led Dec. 23, 1965, 
now abandoned, whichv is a continuation of patent appli 
cation Ser. No. 423,364, ?led Jan. 4, 1965, now aban 
doned. 

This invention relates to novel detergent compositions, 
and especially, to detergent compositions which offer ex 
cellent overall performance characteristics. It also relates 
to built detergent compositions useful in light-duty and 
heavy-duty cleaning situations. 
The need for improved detergent compositions is a 

continuing one. The search for such compositions receives 
a great deal of attention by the chemical and allied in 
dustries. Countless new surface active materials have been 
and are being prepared of which only a relatively few 
may eventually be found suitable for commercial use 
asv detergent materials in applications such as toilet bars, 
dishwashing compositions, as well as light-duty and heavy 
duty built laundering compositions. Relatively so little 
is known about the complex nature of detergency and 
the role which a detergent plays in a cleaning process 
that the element of predictability as to which surface ac 
tive compounds will work well and which will not, is al 
most negligible. ' 

Special attention is given to the preparation of deter 
gent compounds which are useful in dishwashing and 
laundering compositions. These applications are generally 
referred to by such terms as “light-duty” and “heavy 
duty.” These terms as applied to detergency have acquired 
fairly de?nite meanings in the art. 

Light-duty applications are those such as the hand 
washing of dishes and lightly soiled ?ne fabrics which 
fabrics cannot as a rule‘ withstand the vigorous treat 
ment of machine laundering. Also, light-duty washing 
situations are those which generally call for a gentle wash 
ing action in cool or lukewarm water. It is well known 
by those skilled in the art that compositions designed 
for such uses must have certain performance properties 
which distinguish them from heavy-duty cleaning composi 
tions; For instance, they must be mild to the skin, 
possess high sudsing properties, and also possess clean-L 
ing power in water solutions having cool or luke warm 
temperatures, e.g., below 100°_F. 
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‘ The term “heavy-duty” applications are those clean- ' 
ing situations in which heavily soiled ‘articles are en 
countered. Considerations in such cleaning processes in‘-; 
clude the use of‘ vigorous mechanical action usually in 
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hot water having temperatures between about 120° F. . 
up to about 200° F. Moreover, the problems presented 
by high soil loads or fabrics such as cotton are unlike 
those dealt with .in light-duty situations. As a result, 
heavy-duty detergent compositions must be specially for 
mulated. - 

In the formulation of “heavy-duty” built detergent 
laundering compositions, the most valuable detergents are 
those which combine effective cleaning ability with su 
perior whiteness maintenance results. Cleaning pertains 
to the removal of soil from soiled articles. Whiteness 
maintenance is a term which ‘is used to measure the 
ability of an aqueous solution of a detergent composi 
tion to keep suspended in the ‘solution, soil which has 
been removed during the washing process. ' 

There has long been a need for a built detergent com 
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position which can be used with superior effectiveness 
in both light-duty and heavy-duty cleaning situations. This 
implies, of course, satisfactory performance in washing 
solutions where temperature ranges anywhere from about 
50° F. up to about 200° F. and higher. Literally thou 
sands of active detergent compounds have been tried, 
alone and in combination with other detergents and 
builders, as well as other detergent aids such as sequester 
ing agents in order to satisfy this need of longstanding. 
For the most part, such attempts have not been satis 
factory. ' - 

Accordingly, it is an object of the present invention 
to provide an improved detergent composition which has 
excellent overall detergent properties. It is another ob 
ject of the present invention to provide an active deter 
gent composition which is outstandingly suitable for light 
duty and heavy-duty cleaning applications as described 
above. 

Another object is to provide a built detergent com 
position containing an active detergent ingredient and a 
builder ingredient which provides excellent performance 
results when used in a washing solution having a tem 
perature which can be between about 50° F. up to about 
200° F. Still another object is to provide a less expen 
sive, more ef?cient built detergent composition than the 
best commercially available compositions. A further ob 
ject is to provide a built detergent composition which is 
especially effective even in the presence of increasing 
soil loads. Yet another object is to provide a built deter 
gent composition which in aqueous solutions at about 
80° F. cleans as well as, or better than, the best con 
ventional detergent compounds clean at higher tempera 
tures on the order of about 130° F. Yet another object 
is to provide a built detergent composition which not 
only excels at cleaning, i.e., the removal of soil, but also 
offers superior whiteness maintenance results in cool water 
as well as in hot water. These and other objects of the 
present invention will become apparent from the follow 
ing detailed description. All percentages used hereinafter 
in the speci?cation and claims are by weight unless other 
wise speci?ed. 

According to the present invention, a detergent com 
position possessing the foregoing exceptional performance 
properties is provided, which comprises by weight from 
about 30% to about 70% of Component A, from about 
20% to about 70% of Component B, and from about 
2% to about 15% of Component C, wherein: 

(a) Said Component A is a mixture of double-bond 
positional isomers of water soluble salts of alkene-l-sul 
fonic acids containing from about 10 to about 24 car 
bon atoms, said mixture of positional isomers including 
by weight about 10% to about 25% of an alpha-beta un 
saturated isomer, about 30% to about 70% of a beta- . 
gamma unsaturated isomer, about 5% to about 25 % of 
a gamma-delta unsaturated isomer, and about 5% to 
about 10% of a delta-epsilon unsaturated isomer; 

(b) Said Component B is a mixture of water soluble 
salts of bifunctionally-substituted sulfur-containing satu 
rated aliphatic compounds containingfrom about 10 to 
about 24 carbon atoms, the functional units being hy 
droxy and sulfonate radicals with the sul'fonate radical 
always being on the terminal carbon and the hydroxyl 
radical being attached to a carbon atom at least two 
carbon atoms removed from the terminal carbon atom; 
and ‘ 

(c) Said Component C is a mixture comprising from 
30-95% water-soluble salts of alkene disulfonates con 
taining from about 10 to about 24 carbon atoms, and 
from about 5% to about 70% water-soluble salts of hy 
droxy disulfonates containing from about 10 .to about 
24 carbon atoms. 

Said alkene disulfonates containing a sulfonate group 
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attached to a terminal carbon atom and a second sul 
fonate group attached to an internal carbon atom not 
more than about six carbon atoms removed from said 
terminal carbon atom, the alkene double bond being dis 
tributed between the terminal carbon atom and about the 
seventh carbon atom, said hydroxy disulfonates being satu 
rated aliphatic compounds having a sulfonate radical at 
tached to a terminal carbon, a second sulfonate group at 
tached to an internal carbon atom not more than about 
six carbon atoms removed from said terminal carbon 
atom, and a hydroxy group attached to a carbon atom 
which is not more than about four carbon atoms removed 
from the site of attachment of said second sulfonate group. 

It is desirable to include each of the three basic Com 
ponents described above as Components A, B, and C in 
the prescribed percentage ranges in order for the compo 
sition to possess the overall outstanding detergent proper 
ties discovered and provided by the present invention. 
Preferred percentage ranges by Weight for the Components 
are from about 35% to about 65% of Component A, 
from about 25% to about 60% of Component B, and 
from about 3% to about 12% of Component C. 
Each of the Components will now be described more 

fully as to their composition. 
Component A is comprised essentially of the following 

compounds in the prescribed ranges: 

Permis- Pre 
sible ferred 

Range, Range, 
Percent Percent 

CH3(CH2) X_CHZOH2OH2CH: CHS 03M. 10-25 15-22 
CH3(OH2)X-‘CHZCHZOHZCHCH2S 03M- 30-70 40-65 
CHs(OH2) X——CHzOH=OHCHzCH2SOaM _ 5-25 10-20 
CH3(CH2)X'—CH=CHOHZCH2CHZSOQM_.__ 7-9 _ 5-10 

In the preceding formulas, x is an integer of from 
about 4 to about 18, preferably from about 4 to about 
12., and M represents any cation that forms a water-soluble 
salt such as alkali metals, e.g.,_sodium and potassium, 
and ammonium, and substituted ammonium compounds, 
e.g., trialkylammonium and trialkylolammonium com 
pounds. Speci?c examples of substituted ammonium com 
pounds are triethylammonium, trimethylammonium, and 
triethanolammonium. Others will be apparent to those 
skilled in the art. The symbols x and M have the same 
meaning throughout the description of the present in 
vention. There can also be present minor amounts of other 
double-bond positional isomers. This is the case, for ex 
ample, when the composition is .prepared by the sulfona 
tion of alpha ole?ns with uncomplexed sulfur trioxide. 
Such minor amounts, i.e., less than 10% by weight, do 
not materially alter the excellent detergent properties of 
the composition. , 

Whereas, Component A is a blend or mixture of cer 
tain unsaturated isometric aliphatic compounds, Compo 
nent B consists of a mixture of saturated aliphatic com 
pounds. A minor amount of unsaturation can be included 
in this mixture but preponderantly the com-pounds are 
all saturated. The bifunctionality of these alkane com 
pounds is due to the presence of a hydroxyl group and a 
sulfonate radical on the same molecule. It has been dis 
covered that the sulfonate radical must be located on 
the terminal carbon. It also has been discovered that the 
situs of the hydroxyl group in the compounds that com 
prise Component B is an especially important factor. For 
example, if the bifunctional groups, i.e., the hydroxyl 
group and the sulfonate radical, are attached to adja 
cent carbon atoms, the valuable detergent properties of 
the Component B compounds are substantially de 
creased. This is especially true when the alpha and beta 
carbons are the two sites of attachment. The critical 
structural arrangement which must exist in order for the 
compounds to be detergents is that the sulfonate radical 
must be in the alpha position and the hydroxyl group must 
be attached to a carbon at least two carbons removed, 
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4 
for example, to the third, fourth, or ?fth carbons, i.e., 
on the gamma, delta, or epsilon carbons. In other words, 
the carbon to which the hydroxyl group is attached should 
be separated from the carbon bearing the sulfonate radi 
cal by at least one methylene group along the aliphatic 
chain. 

Thus, Component B consists of a mixture of the follow 
ing bifunctionally-substituted saturated aliphatic com 
pounds. 

]?ermis- Pre 
sible ferred 

Range, Range, 
Percent Percent 

CHa(CH2)x—CHzOHzCH(OH) CHrOHzSOsM. .__ 10-90 25-75 
C H3(CH2) X—CHZGH ( OH) CHzCHzCHzS 03M. _ __ 10-90 25-75 
OH3(CH2)X_CH(OH) OHZCHZCHBOHZS 03M. _ __ 10-90 25-75 

The value for x and M are as previously set forth. 
The 3-, 4-, and S-hydroxy sulfonates, and mixtures 

thereof, have been discovered to be such superior detergent 
compounds when used as the sole active ingredient in built 
compositions that such compositions, per se, represents a 
preferred embodiment of the present invention. This as 
pect of the present invention is described more fully here 
inafter. 
Component B can also include minor quantities, for 

example, less than 10%, of compounds wherein the hy 
droxyl group is attached elsewhere along the carbon 
chain, e.g., on the sixth carbon atom, without materially 
altering the overall detergent properties of the composi 
tions. However, at least 90% of the hydroxy radical sub 
stitutions must be in the 3, 4 and 5 positions. The 3-, 4-, 5 
hydroxy sulfonate compounds, illustrated above, are pre 
ferred both as ingredients comprising Component B and 
also as sole detergent actives in built detergent systems. 

In this same connection, it has also been noted that 
the beta-hydroxy sulfonate compound performs unsatis 
factorily as a detergent compound. Not only is it not a 
good detergent, but it has been discovered surprisingly 
that such a compound constitutes an actual load on the 
present detergency system. For this reason, the level of 
such a compound should be held to a minimum. By 
some sulfonation processes, beta-hydroxy sulfonates are 
formed in minor amounts. Such minor amounts can be 
tolerated in the composition of this invention provided 
that Components A, B, and C otherwise contain the other 
ingredients herein described in the proportions and per 
centages speci?ed. 
The alkene disulfonates should 

from about 40% to about 80% of the highly polar poly 
functionally substituted aliphatic compounds which make 
up Component C. These alkene disulfonates should pref 
erably contain from about 10 to about 18 carbon atoms. As 
mentioned above, one sulfonate group is attached to the 
terminal carbon atom. The second sulfonate group is 
attached to an internal carbon atom that is not more than 
about six carbon atoms removed from the terminal car 
bon. In other words, the second sulfonate functional 
group can be attached to the second through about the 
seventh carbon atom. Component C can also include 
minor amounts of compounds in which the second sul 
fonate is located more internally than the seventh car 
bon, such as, for example, on the veighth carbon, etc. 
There is no apparent advantage in having these latter 
compounds present in the composition, however. Accord 
ing to a preferred embodiment, the major portion that 
is from about 60% to about 95% of the alkene disul 
fonates should be 1.2 to 1.3 disulfonates. 
The alkene double bond can be distributed between 

the, terminal carbon ‘and about the seventh carbon atom; 
such unsaturation includes, for instance, alpha-beta, 
beta-gamma, gamma-delta, delta-epsilon, epsilon-zeta, 

the double bond 
should be distributed between the second to the sixth 
carbon atom. It should be noted that the alkene double 

preferably comprise 
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bond can be even more internally located than between 
the zeta-eta carbons, but again no apparent advantage 
is gained thereby. 

Thus, it can be seen that the alkene disulfonates of 
component C contain the polyfunctional combination of 
a double bond and two sulfonate groups in an impor 
tant structural relationship. The preferred compounds as 
ingredients of the alkene disulfonate portion of Compo 
nent C are 2-alkene-1,2-disulfonate; 3-alkene-l,2-disul 
fonate; and 4-alkene-1,2-disulfonate of the 1,2 disulfonate 
species; and 3-alkene-1,3-disulfonate; 4-alkene-l,3-disul 
fonate; and 5-alkene-1,3-disulfonate of the 1,3 disulfonate 
species. The alkene group can contain from about 10 to 
about 24 carbon atoms and preferably about 12 to 18 
carbon atoms. The sodium and potassium salts of these 
compounds are preferred. 
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Examples of alkene disulfonate compounds are the fol- ' 
lowing in which a carbon chain length of 16 was selected 
as being representative, havingsulfonate attachment sites 
of 1,2 and 1,3: 

As mentioned above, Component C contains -he afore 
mentioned and illustrated alkene disulfonates. It also 
contains from about 5% to about 70%, and preferably 
about 20% to about 60%, water-solublesalts of hy 
droxy disulfonates containing from about 10 to about 24 
carbon atoms. The terminal carbon atom has attached 
to it one of the sulfonate groups. The second sulfonate 
group can be attached to an internal carbon atom not 
more than about six carbon atoms removed from said 
terminal carbon atom. The required hydroxy group is 
attached to a carbon atom which is not more than about 
four carbon atoms removed from the site ofattach 
ment of said second sulfonate group. 
The preferred sites of attachment for the hydroxy 

group on the 1,2 disulfonate species are the fourth and 
?fth carbon atoms to yield.4-hydroxyalkane-1,2-disul 
fonates and S-hydroxyalkane-l,2-disulfonates. For the 
1,3~disu1fonates the preferred sites of attachment for the 
hydroxy group are the ?fth and the sixth carbon atoms 
to yield S-hydroxyalkane-1,3-disulfonates and 6-hydr0xy 
alkane-l,3-disulfonates. The alkane hydrocarbons as be 
fore are those having 10 to 24 carbon atoms. According 
to a preferred embodiment, the major portion, that is, 
from about 60% to about’95% of the hydroxy disul 
fonates should be 1,2 and 1,3 disulfonates. I ~ 

Thus, for example, the following compounds are con 
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6 
templated. Again, a 16 carbon 1,2 and 1,3 disulfonate 
compound is presented as being representative. 

It is postulated that a second polar group, as in Com 
ponents B and C, spaced a critical distance from a ter 
minally attached polar group in a detergent molecule 
modi?es the crystalline latice structure in such a way as 
to improve markedly the solubility characteristics of the 
compound. While this is not known for certain, it is offered 
as one possible explanation for the exceptional detergent 
properties of the compositions of the present invention. 
The novel compositions of the present invention can be 

prepared in any suitable manner so long as the above 
teachings are adhered to. For instance, each of the in 
gredients can be synthesized separately and then mixed 
according to the stated proportions. On the other hand, 
it is possible to prepare the compositions of the present 
invention according to a novel process described in co 
pending patent application Ser. No. 423,292 ?led J an. 4, 
1965, by Adriaan Kessler and Phillip F. P?aumer. 

If it is desired to synthesize separately the individual 
components of the novel mixture, it is possible to do so 
according to the procedures in the following discussion. 
Any other suitable methods ‘can be used. The symbol R as 
used in the following equation represents an aliphatic hy 
drocarbon radical that would allow for a total of carbon 
atoms in the molecule between about 10 and about 24. 
The alpha-beta unsaturated sulfonate containing aliphatic 
compounds of Component A can be prepared readily by 
dehydrochlorinating a 2-chlorosulfonic acid derivative. A 
fairly detailed discussion of a suitable preparative route 
appears in an article in the Journal of Organic Chemistry, 
vol. 1949, page 46, written by I. D. Rose and A. Lambert. 
The starting step for this synthesis is a reaction between 
a long chain epoxide and sodium bisul?te to produce a 
2-hydroxy-1-sulfonate derivative of the particular long 
chain epoxide used. This reaction product is condensed 
with P015 to prepare the aforementioned 2-chlorosulfonic 
acid derivative which in turn is reacted with sodium car 
bonate to yield an alpha-beta unsaturated compound. 
The other preferred double-bond positional isomers of 

Component A, i.e., the beta-gamma, gamma-delta, and 
delta-epsilon can be prepared by the thermal dehydration 
of hydoxy-sulfonates. According to the following reaction, 
‘the thermal dehydration of the sodium salt of 3-hydroxy 
sulfonate results in the’ preparation of a reaction mixture 
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containing the beta-gamma isomer and the gamma-delta 
isomer. 

) nomomomomomsoma _ 

RCHzOHI-CHCHZSOaNa + ROH=OHOHzSOaNa 

Similarly a reaction mixture of a gamma-delta and a 
delta-epsilon double-bond isomer compound can be pre 
pared by using a 4-hydroxysulfonate as .a starting material: 

The foregoing synthesis of the double-bond positional 
isomers follows closely the well known ‘dehydration of an 
organic alcohol as is mentioned in such standard texts as 
Whitmore’s Organic Chemistry, second edition, pages 
39-41. 
There is no need to separate the reaction product of 

the two illustrated dehydration reaction. The reaction 
product can be formulated directly into a detergent com 
position according to the present invention. If, for some 
reason, it is desired to work with pure ingredients, they 
can be separated into pure forms. 
The hydroxy sulfonates of Component B, such as the 

preferred 3-, 4-, and S-hydroxy compounds can be pre 
pared by the free radi-cal addition of sodium bisul?te to 
the corresponding 3-, 4-, or S-hydroxy-l-ole?n, respec 
tively: 

Free Radical 
Catalyst 

RCH(OH)CH=CH2 + NaHSOa ——————-> 

RCH(OH)CHzCHzS0aNa 
Sodium 3-hydroxyalkane sulfonate 

RCH(OH)GHZOH=CHQ + NaHSOa —> 

RCH(0H)OHzCHzCHzSO3Na 
Sodium 4-hyd1’0xyalkane sulfonate 

The hydroxy ole?n for use as starting materials in the 
preceding free radical addition reaction can be prepared 
by well known organo-metallic reactions, e.g., involving an 
aldehyde and a Grignard reagent in which R’ and R” are 
organic radicals and X is a halogen. For example: 

aldehyde Grignard 4-hydr0xy-1-ole?n 
Reagent 

A discussion of the conversion of hydroxyole?ns pro 
duced by preceding Equations a and b to hydroxy sul 
fonates appears in an article writ-ten by J. Willens, Bul 
letin of the Chemical Society of Belgium, vol. 64, page 
427 (1955). 

It is to be understood that other hydroxy sulfonates as 
desired can be prepared by using different Grignard re 
agents in the reaction equation set forth above. 
The alkene disulfonates and the hydroxy disulfonates 

{which comprise Component C may also be prepared sep 
arately by any known manner. For instance, the hydroxy 
disulfonates may be prepared by epoxidizing ole?n sultonic 
acid isomers, and then opening the epoxide ring with so 
dium bisul?te by standard reaction techniques. The hy 
droxy disulfonates may then be dehydrated by reactions 
known to those skilled in the art to yield the corresponding 
isomeric alkene disulfonates. . ' 

The novel compositions of the present invention are 
useful per se as excellent detergents. As mentioned earlier, 
the various compounds that make up the three compo 
nents can contain from about 10 to about 24 carbon 
atoms. It is preferred, however, to have the compounds 
contain from 12 to 18 carbon atoms. Within this narrower 
preferred range a carbon chain length of 16 to 18 rep 
resents a preferred embodiment. It is not necessary that 
each of the compounds contain the same number of car 
bon atoms. Mixtures of di?erent chain lengths can be 

10 

15 

20 

25 

30 

35 

40 

50 

55 

65 

75 

8 . . 

used. It is only critical that the number of carbon atoms 
in each molecule be within the above prescribed range of 
10 to 24 or preferably, 12 to 18. 

' The following examples illustrate the detergent com 
positions of the present invention wherein the percentages 
are by weight and wherein Components A, B and C total 
up to 100%. The percentages listed for each ingredient 
are by weight of that particular ingredient in the total 
composition. 

EXAMPLE I 

Component A 
Percent 

C14H29CH"-=CHSOseNae9 _____________________ __ 13 
C13I-I2qCH_—‘CHCH2SO39Nae9 _________________ _ _ 33 

C12H25CH=CH2CH2CH2SO39Na€B _____________ ._ _. 13 

C1 1H23CH:CHCH2CH2S03eNa-$ ______________ _ _' 6 

Total __ __ __ _ 65 

Component B 

C13H27CH(OH)CH2CH2SO39N3.e9 ______________ __ 20 

C12H25CH(OH) (jHgCI'IgCI’IgSO3SI\IEIe9 __________ .__ 5 

Total ________________________________ __ 25 

Component C 

C13H27CH=C(SO3Na)CH2SO3Na ___________ _. 1.0 

C12H25CH:CHCH(SO3Na)CH2SO3N3- _____ --< C11H23—CH=CHCH2CH(SO3Na)CH2SO3Na _._ 

CH2C‘H2SO3Na _________________________ __ C1 3N3) 

CH2S'O3Na _____________________________ _ _ CmH21—CH:CH-—'CH2-—CH 

CH2CH2SO3Na _________________________ __ .5 

C12‘H25—CH (‘OH ) —CH2—CH (SogNa) 
CH2SO3Na ____________________________ __ 1 

C1 1H25——CH( ) (SO3Na) 
CH2SO3N3. ____________________________ _ _ C11H25-—CH-( OH ) ---CH2-—CH (SO3Na) 

CH2—CH2_SO3Na _..-__ _________________ __ C10H21—CH(OH ) —CH2—CH2-—CH (SO3Na) 

CH2—'cH2—S03Na _____________________ __ _ 5 

Total _____________________________ __ 10‘ 

This composition has detergent properties which are 
outstanding especially in areas of built detergent com 
positions. 

‘EXAMPLE II 

Component A 

Percent 
C14H29CH=CHSO39Na® ____________________ __ 9 

C13Hz7CH=CHCH2SO39Na€B ________________ __ 34 

c,2-H25cH=cI-IcH2cH,so,eNae _____________ _- 12 

C11H23CH=CHCHzCH2CHzSO39Na® _________ _ _ 10 

Total _______________________________ _ _ g; 

Component B 

C12H25CH ( OH ) CH2CH2CH2SO39Na$ _________ __ 10‘ 
C11H23CH (OH) CH2CH2CH2CH2SO39Na'93 _____ _ _ 3 

Total _______________________________ _ _ 5 

Component C 

Cm'Hg —CH2(SO3Na) _________________________ __ 1.0 

C10H2i1—~CH2—CH2—CH=CH—CH (SO3Na ) 
_CH2SO3Na ___________________________ _ _. 3 .5 

C1UH21—CH2—CH=CH—~CH2—CH(SO3Na) 
___________________________ _ _ 1 

C1OH21-—CHZ—CH=CH—CH (SO3Na) 
-—CH3—CH2SO3Na _____________________ __ .5 



3,332,880 
9 

Component C—Continued Percent 

——CH=:CHSO3Na _______________________ .... .5 

CmHg =CH—CH2SO3Na ______________________ .. .5 

C10H21~CH2—CH2——CH (OH) ——CH2——CH 
(S03Na)--CH2SO3Na ___________________ __ 3.0 

C10H21—CH2—CH (OH )—CH2—CH2——-CH 
(SO3Na)—CH2SO3Na ___________________ __ 1.0 

C1QH21—CH2—CH ( ——~CH2CH2S‘O3NE1 _______________________ .._ 1.0 

Total ______________________________ _. _ 12 

This composition also oifers excellent detergent prop 
erties of cleaning and whiteness maintenance when used 
in built detergent compositions. , 

It was noted above in the discussion concerning Com 
ponent B that a preferred embodiment of the present 
invention is a built detergent composition wherein the 
active detergent is selected from the group consisting 
of water soluble 3 - hydroxy - n - alkyl-l-sulfonates, 4 
hydroxy - n - alkyl - 1 - sulfonates, S-hydroxy-n-alkyl-l 

sulfonates and mixtures thereof, in which the n-alkyl 
radical contains from about 10 to about 24 carbon atoms. 

It has been surprisingly discovered according to the 
present invention that the water soluble 3-, 4-, and 5 
hydroxy-n-alkyl-l-sulfonates offer unique advantages not 
heretofore thought possible when used in combination 
with the builder compounds disclose-d hereinafter. 

Speci?c examples of hydroxy alkyl sulfonates which 
oifer these unique advantages are listed below. Sodium 
is used only as a representative water soluble salt form 
in_ the following list of compounds: 

sodium 3-hydroxy-n-decyl-lxsulfonate, 
sodium 3-hydroxy-n-dodecyl-l-sulfonate, 
sodium 3-hydroxy-n-tetradecyl-l-sulfonate, 
sodium .3-hydroxy-n-hexadecyl-l-sulfonate, 
sodium 3-hydroxy-n-octadecyl-l-sulfonate, 
sodium 3-hydroxy-n-eicosyl-l-sulfonate, 
sodium 3-hydroxy-n-docosyl-1-sulfonate, 
sodium 3-hydroxy-n-tetracosyl-l-sulfonate, 
sodium 4-hydroxy-n~decyl-l-sulfonate, 
sodium 4-hydroxy-n-dodecyl-l-sulfonate, 
sodium 4-hydroxy-n-tetradecyl-l-sulfonate, 
sodium 4-hydroxy-n-hexadecyl-lesulfonate, 
sodium 4-hydroxy-n-octadecyl-l-sulfonate, 
sodium 4-hydroxy-n-eicosyl-l-s-ulfonate, 
sodium 4-hydroxy-n-docosyl-l-sulfonate, 
sodium 4-hydroxy-n-tetracosyl-l-sulfonate, 
sodium S-hydroxy-n-decyl-l-sulfouate, 
sodium 5-hydroxy-n~dodecyl-l-sulfonate, 
sodium S-hydroxy-n-tetradecyl-l-sulfonate, 
sodium S-hydroxy-n-hexadecyl-l-sulfonate, 
sodium 5-hydroxy-n-octadecyl-l-sulfonate, 
sodium S-hydroxy-n-eicosyl-l-sulfonate, 
sodium S-hydroxy-n-docosyl-l-sulfonate, and 
sodium S-hydroxy-n-tetracosyl-l-sulfonate 

Mixtures of these compounds can also be used as the 
active detergent component in a built detergent compo 
sition according to the present invention. The 4-hydroxy 
species represent a preferred embodiment. Thus, a pre 
ferred built detergent composition of the present inven 
tion is one in which the active detergent ingredient is a 
4-hydroxy-n-alkyl-l-sulfonate or one in which a 4-hy 
droxy compound is used in admixture with 3-hydroxy 
and S-hydroxy compounds. In mixtures with these com 
pounds, the 4-hydroxy compound, according to this in 
vention, is to be present as a major portion of the mix 
ture. The term “major portion” means that in a binary 
mixture of a 4-hydroxy with either a 3-hydroxy or a 5 
hydroxy compound, the 4-hydroxy compound is present 
in excess of 50% by weight of the active detergent in 
gredient. In a ternary mixture consisting of a 3-hydroxy, 
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10 
4-hydroxy and a 5-hydroxy compound, the term “major 
portion” means that the 4-hydroxy is present at a per 
centage level ‘greater than each of the other two com 
pounds but not necessarily greater than the other two 
combined. 1 

The hydrocarbon alkyl group of the hydroxy sul 
fonates, as indicated previously, can contain from about 
10 carbon atoms up to about 24 carbon atoms. A pre 
ferred range is from 12 carbons to 18 carbons, with 
more preferred compounds containing 16 to 18 carbon 
atoms. Thus, considering the position of the hydroxyl 
group and the length of the aliphatic radical, the pre 
ferred hydroxy sulfonate detergent compounds for use in 
built detergent compositions according to the present in 
vention are sodium and potassium 4-hydroxy-n-hexdecyl 
l-sulfonate, 4-hydroxy-n-octadecyl-l-sulfonate or mix 
tures thereof. 
The following examples are illustrative of the actives 

or mixtures of actives which can be used to formulate the 
preferred built detergent compositions of the invention. 
It is noted that these active detergents are used in ad 
mixture with other ingredients such as builders in formu 
lating complete detergent compositions. 

EXAMPLE III 

Sodium - 4 - hydroxy-n-hexadecyl-l-sulfonate, as 100% 

of active detergent. 
EXAMPLE ‘IV 

Percent 
Sodium-4-hydroxy-n-hexadecyl-l-sulfonate ______ __ 60 

Sodium-3-hydroxy-n-hexadecyl-1-sulfonate ______ __ 40 

EXAMPLE V 

Sodium 4-hydroxy-n-tetradecyl-l-sulfonate ______ __ 75 

Sodium 5-hydroxy-n-tetradecyl~l-sulfonate ______ .._ 25 

EXAMPLE VI 

Sodium 4-hydroxy-n-octadecyl-l-sulfonate ______ __ 40 

Sodium 3-hydroxy~n-octadecyl-l-sulfonate ______ __ 30 

Sodium S-hydroxy-n-octadecyl-l-sulfonate _______ __ 30 

EXAMPLE VII I 

Sodium 4-hydroxy-n-octadecyl-l-sulfonate _______ __ 45 
Sodium 3-hydroxy-n-hexadecyl-l-sulfonate ______ __ 35 

Sodium S-hydroxy-n-tetradecyl-l-sulfonate ______ __ 20 

The detergent compositions of the present invention are 
usually used in admixture with other materials to form 
complete formulations. Such complete formulations are 
prepared commercially in several forms including granu 
lar, ?ake, liquid and tablet forms. More especially, when 
the compositions of the present invention are to be used 
in built formulations, they will be combined with builder 
compounds. Such built detergent compositions can con 
tain as detergent actives the compositions described above, 
and as builders, Water soluble inorganic alkaline builder 
salts, water soluble organic alkaline builder salts, or mix 
.tures thereof. When the compositions of the present in 
vention are used in combination with such builder ma 
terials, they should be employed in a ratio of active de 
tergent to builder of from about 10: to about 1:10. A pre 
ferred ratio of such mixtures is from about 2:1 to about 
1:5. Examples of builders which can be used successfully 
in admixture with detergent compositions of the present 
invention are listed below. 
Water soluble inorganic alkaline builder salts used alone 

or in admixture are alkali metal carbonates, borates, phos 
phates, condensed polyphosphates, bicarbonates and sili 
cates. (Ammonium or substituted ammonium salts can 
also be used.) Speci?c examples of such salts'are sodium 
tripolyphosphate, sodium carbonate, sodium tetraborate, 
sodium pyrophosphate, sodium bicarbonate, potassium 
tripolyphosphate, sodium hexametaphosphate, sodium ses 
quicarbonate, sodium mono- and diortho phosphate and 
potassium bicarbonate. 
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Examples of organic alkaline builder salts Which can be 
used alone or in admixture are alkali metal, ammonium or 
substituted ammonium, aminopolycarboxylates, e.g., so 
dium and potassium N - (2 - hydroxyethyl) - ethylene 
diaminetriacetates, sodium and potassium nitrilotriacetates 
and sodium, potassium and triethanolammonium - N - (2 — 
hydroxyethyl)-nitrilodiacetates. Mixed salts of these poly 
carboxylates are also suitable. Other valuable polycar 
boxylic builder compounds are the sodium and potassium 
salts of polymaleate, polyitaconate, and polyacrylate. The 
alkali metal salts of phytic acid, e.g., sodium phytate, are 
also suitable as organic alkaline builder salts (see US. 
Patent 2,739,942.). 

Polyphosphonates are also valuable builders in terms 
of the present invention including speci?cally sodium and 
potassium salts of ethane-l-hydroxy-1,1-diphosphonate, 
sodium and potassium salts of methylene diphosphonate, 
sodium and potassium salts of ethylene diphosphonate, 
and sodium and potassium salts of ethane - 1,1,2 - triphos 
phonate. Other examples include the alkali metal salts of 
ethane - 2 - carboxy - 1,1 - diphosphonic acid, hydroxy 

methanediphosphonic acid, carbonyldiphosphonic acid, 
ethane — 1 - hydroxy - 1,1,2 - triphosphonic acid, ethane 

2 - hydroxy - 1,1,2 - triphosphonic acid, propane - 1,1,3,3 
tetraphosphonic acid, propane - 1,1,2,3 - tetraphosphonic 
acid, and propane - l,2,2,3-tetraphosphonic acid. 
The built detergent compositions prepared according to 

the present invention are preferably used at a pH in aque 
ous solution within a range of from about 9 to about 12, 
and preferably between 10 and 11.5. 
The detergent actives of the present invention ?nd spe 

cial application in formulating built liquid detergents. 
Their excellent solubility characteristics make them espe 
cially useful for this type of product. The more preferred 
builders for use in such built liquid compositions are the 
potassium salts of the above listed builders and more 
especially potassium pyrophosphate and the potassium salt 
of ethane-l-hydroxy-1,1-diphosphonate. 

In addition to being mixed with builder materials, the 
detergent compositions of the present invention can be 
used together with other well known detergent active com 
pounds including, for example, anionic, nonionic, ampho 
lytic and zwitterionic synthetic detergents and mixtures 
thereof. Anionic detergents can be used which are both 
soaps and non-soaps. For example, the sodium, potassium, 
and alkylol ammonium salts of higher fatty acids 
(Cm-C20) can be used in admixture with the detergent 
compositions of this invention. It will also be understood 
that the compositions of the present invention may con 
tain adjuvants, diluents and additives inclusives of germi 
cidal agents, anti-tarnishing agents, anti-redeposition 
agents, bactericidal agents, dyes, ?uorescers and the like, 
without detracting from the advantageous properties of 
the composition. 
The remarkable properties of the novel compositions of 

the present invention were discovered by conducting sev 
eral evaluations which measure diiferent areas of de 
tergency performance. The compositions of the present 
invention were then compared in performance with the 
performance results obtained with two other very well 
known detergent materials. One benchmark was sodium 
dodecyl benzene sulfonate (ABS) wherein the dodecyl 
radical is derived from tetrapropylene. The other bench 
mark was tallow alkyl sulfate (TAS) wherein the alkyl 
portion ranges from 16 to 18 carbon atoms. Dodecyl ben 
zene sulfonate, referred to hereinafter as ABS, is a de 
tergent material which has found wide product applica 
tion. Likewise, sodium tallow alkyl sulfate, referred to 
hereinafter as TAS, is also a well known detergent sur 
factant. It is derived by sulfation of tallow fatty alcohols. 

Tests described below were run with a built detergent 
composition made up in situ in the wash water according 
to the following formulation by adding the appropriate 
chemicals prior to addition of the articles to be washed. 
The percentages, unless otherwise speci?ed, are by weight. 
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Percent 

Active detergent ___________ _'_ ________________ __ 20 

Sodium tripolyphosphate ______________________ __ 50 

Sodium silicate (ratio of Na2O:SiO2 of 2.4:1) ____ __ 6 
Sodium sulfate ______________________________ __ 24 

Evaluations were made by preparing several composi 
tions in which representative detergents prepared accord 
ing to this invention, and ABS and TAS were used, on 
an equal weight basis, as the active detergent ingredient 
in the above formula. 
The following active detergent compositions were se 

lected as being representative of the present invention and 
were used as the Active Detergent ingredient in the stand 
ard formula listed above. 

EXAMPLE VIII 

A detergent active composition referred to herein as 
C14-Based Active Detergent and having the following 
composition, percentages being by weight: 

Component A 
Percent 

C12H25CH=CHSO39Na€9 ____________________ _._ C1 1H23CH=CHCH2SO39N8§B _________________ _ __ 3 3 

C1UH21CH=CHCH2CH2SO39Na93 _____________ __ C9H1QCHZCHCH2CHZCHZSO3GNELG9 __________ _ _ 6 

Total _______________________________ _ _ 65 

Component B 

CHH?3CH(OH)CHZCHZSOQGNaQ9 _____________ __ 20 

C10H21CH(OH)CH2CH2CH2SO39Na@ _________ __' 5 

Total _______________________________ __ 25 

Component C 
‘Percent 

C10H21‘CH:CHCH(SO3Na)CH2(SO3Na) ______ __ 4.5 

C9H19CH=CHCH=(SO3Na)CH2CH2(SO3Na) _____ 1.5 
C10H21CH(OH)CH2CH(SO3Na)CH2(SO3Na) _____ 3 
C9H19OH'(OH)CH2CH(SO3Na)CH2CH2(SO3Na) __ 1 

Total _______________________________ __ _1(l 

EXAMPLE ‘IX 

A detergent composition referred to herein as C16 
Based Active Detergent and having the following com 
position, percentages being by weight: 

Component A 
Percent 

C14H29CH=CHSO9Na@ _____________________ _ _ 13 

C12H25CH:CHCH2CH2SO39Na@ _____________ __. 

C11H23CH=CHCH2CH2CH2SO39Na€9 _________ __ 6 

Total __' _____________________________ "T5; 
Component B 

Percent 
C13H27CH‘( ) CH2CH2SO39NaEB _____________ __ 
C12H25CH ( OH) CH2CH2CH2SO39NaQ9 _________ _ _ 5 

Total _______________________________ ___25 
Component C 

Percent 
C12H25CH=CHCH(SO3Na)CH2(SO3Na) ______ __ 4.5 

____. 

Total 

EXAMPLE X 

A detergent composition referred to herein as Ola-Based 
Active Detergent and having the following composition, 
percentages being by weight: 
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Component A 
Percent 

C16H33CH=CHSO39Na69 ____________________ ___. '13 

C15I13]_(:I_I:CI'IC‘I‘I2SO3elNiEl.® ________________ ._ 

C14H29CH=CHCH2CHzSO39NaQ9 _____________ ._... C13H2qCH=CHCH2CH2CH2SO39Na€9 _________ __ 6 

Total _______________________________ __ 65 

Component B 
‘Percent 

C15H31CH(OH)CH2CH2SO39Na€B _____________ __ 20 

C14H29CH(OH)CH2CH2CH2SO39Na§9 _________ __ 5 

Total _______________________________ __ 25 

Component C 
rl-"ercent 

C14H29CH=CHCH(SO3Na)CH2(SO3Na) ______ __ 4.5 

C13H27CH=CHCH(SO3Na)CH2CH2(SO3Na) ___- 1.5 
C14H29CH'(OH)CH2CI-I(SO3Na)CH2(SO3Na) ___- 3 
C13H27CH(OH)CH2CH(SO3Na)CH2CH2(SO3Na) _ 1 

Total __ _____ __ ___ 10 

EXAMPLE XI 

A detergent composition referred to herein as a C16-, 
Cm-Based Active Detergent and having the following com 
position, percentages being by weight. This composition 
is a mixture of equal quantities of the compositions de 
scribed above in Example IX and Example X. 

Component A 
Percent 

C14H29CH=CHSO39Na® __________________ __ 6.5 
C13H2qCH=CHCH2SO39Na€B _______________ _ _ 16.5 

C;|_2I_I25(:I‘I:CI‘ICI‘Ig‘CtI'IzSO36N{:1e3 ___________ ..._ 6.5 
________ _... 3 .0 

C16H33CH=CHSO39Na$ __________________ __ 6.5 

C15H31CH=CHCH2SO39Na€B _______________ __ 16.5 

C14Hz9CH=CHCH2CH2SO39Na€B _____ _.._'_ ____ ___. 6.5 

C13H2qCH=OHCH2CH2CH2SO39Na39 ________ _- 3 .0 

Total 65 

Component B 
‘Percent 

C13H21CH ( OH) CH2CH2SO39Na$ ___________ __ 10.0 
C12H25CH (OH) CH2CH2CH2SO39Na<B ______ _____ 2.5 
C15H31CI-I(OH)CH2CH2SO39Na@ ___________ ___ 10.0 

C14H29OH (OH) CH2CH2CH2SO39NaQ9 _______ __ 2.5 

Total ____________..__________________ 25 

Component C 
Percent 

C12H25CH=CHCH(SO3Na) CH2SO3Na _______ __ 2.25 
C11H23CH==CHCH(SO3Na) CH2CH2SO3Na ____ _ _ .75 

C12H25CH(OH)CH2CH(SO3Na)CH2(‘SO3Na) ___ 1.5 
C11H23CH CHZCHZ 

(SOQNa) ___ .5 
C14H29CH=CHCH(SO3Na) CH2 (SO3Na) _____ __ 2.25 
C13H2qCH=CHCH(SO3Na)CH2CH2 (SO3Na) _ __ .75 

C14H29CH(OH)CH2CH(SO3Na)CH2(SO3Na) ___ 1.5 
C13H27CH( OH) CH2CH(SO3Na) CH2CH2 

(SO3Na) _ ' .5 

Total 10 

EXAMPLE XII 

A detergent composition referred to herein as a C14-, 
C16-, Cls-Based Active Detergent and having the follow 
ing composition, percentages being by weight. 
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Component A 

Percent 
C12H25CH=CHSO39Na€B ___________________ __ 4.3 ’ 

C11H23CH=CHCH2SO39NZ1EB _______________ __ 1 1.0 
___________ __ 4.3 

C9H19CH=CHCH2CH2CH2S039N216? _________ ___ CHI-I19CH=CHSO39Na6B __________________ _.._ 4.3 

C13H27CHZCHCH2SO3GN21Q9 _______________ _ _ 1 1.0 

C12H25CH=CHCH2CH2SO39Na$ ___________ _ _. 4.3 

C11H23CI-I:-_CHCH2CH2CH2S039N533a ________ __ 2.0 

CIGH33CHZCHSO3GNPL$ __________________ __ 4.3 

C15H31CH=CHCH2SO39Na® _______________ ___ 11.0 

C14H29CH=CHCH2CH2SO39Na63 ___________ __. C13H2qCH=CHCH2CH2CH2SO39Na€B ________ __ 2.0 

Total _____________________________ __ 64.8 

Component B 
Percent 

C11H23CH(OH)CH2CH2SO39Na@ _______ _..>_.___ 6.6 

CmH21CH(O‘I-I)CH2CH2CH2SO39Na63 ________ ___ 

C13H2I1CH(OH)CH2CH2SO3®N3® ___________ -_. C12H25CH (OH) CH2CH2CH2SO39Na$ ________ __ 1.6 

C15H31CH(OH) CH2CH2SO39Na69 ___________ _- 6.6 
C14H29CH (OH) CH2CH2CH2SO39Na€B _______ __ 1.6 

Total ____________________ -I ________ __ 24.6 

Component C 
IPercent 

_____ _- 1.5 

C9H19CH=CHCH (SO3Na ) CH2CH2 (SO3Na) .. _ _ _ .5 

C10H21CH(OH)CH2CH(SO3Na)CH2(SO3Na) ___ 1.0 
C9H19CH(OH) CH2OH(SO3Na ) CHgCHz (SO3Na) .. .5 
C12H25CH=CHCH(SO3Na) CH2(SO3Na) _____ __ 1.5 

C11H23CH=CHCH(SO3Na) CH2CH2 (SOSNa) _ __ .5 
C12H25CH(OH)CH2CH(SO3Na)CH2(SO3Na) ..___ 1.0 
C11H23CH(OH)CH2CH(SO3Na)CH2CH2(SO3Na) _ .5 
C14H29CH=CHCH(SO3Na) CH2(SO3Na) _____ __ 1.5 
C13H27CH=CHCH ( SO3Na )CH2CH2 (SO3Na) ___ .5 
C14H29CH(OH)CH2CH>(SO3Na) CH2 ('SO3Na) ___ 1.0 
C13H27CH( OH) CHzCH ('SO3Na )CH2CH2(SO3Na) _ .6 

Total 10.6 

EXAMPLE XIII 

An Active Detergent comprising 100% of sodium 4 
hydroxy-n-hexadecyl-l~sulfonate. , 

The several compositions were tested as follows: Nat 
urally soiled cotton garments and also unsoiled whiteness 
maintenance cotton terry cloths were washed with the 
above detergent formulation for ten minutes in an agi 
tator-type automatic washing machine. The water solution 
had an initial pH of about 10, the water hardness was 7 
grains per gallon and the product concentration in the 
washing solution was 0.1%. A series of tests was run with 
washing temperature of 80° F. and another series at 130° 
F. After washing, the garments and whiteness maintenance 
cloths were visually compared with similar pieces, sim 
ilarly soiled and washed with like detergent formulations 
differing only in the composition of the detergent active. 
The visual comparison of the washed materials was 

made by a group of several people for each test. Each 
formed their own judgments independently and without 
knowledge of which actives were involved. Separate com 
parisons were made for cleaning and for whiteness main 
tenance, in both the cool water series of tests and the 
hot water series. The combined data from the visual judg 
ments were recorded on a scale on which a value of 7.0 
represented the cleaning and whiteness maintenance re 
sults obtained with the widely used ABS detergent as the 
active in the composition used at 130°’ F. wash temper 
atures. 

If the soiled materials used in these tests were washed 
in water alone they would grade near zero on the scale. 
ABS performance in 130° F. washing solution is thus es 
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tablished as a benchmark. Values on the scale higher than 
7 were awarded to improved detergency performance re 
sults. The primary value and purpose of this grading sys 
tem is to ascertain the relative performance properties of 
detergent compounds being tested. 
The results of these tests are presented in the following 

table. 

1 6 
It will be observed from column 1 of Table II that TAS 

has dropped below the cleaning performance level offered 
by ABS. However, all of the compositions prepared ac 
cording to the present invention, resulted in performance 
levels well above the ABS scores. 
The performance of the sodium 4-hydroxy-n-hexadecyl 

l-sulfonate, Example XIII, is exceptionally remarkable. 

TABLE I.—PERFOR1\IANCE AT 130° F. 

Detergency Rating 

(301.1 001.2 001.3 Examples Active Detergent 

Cleaning, Whiteness Average 
130° F. _Wash Maintenance, Detergency 

Solution 130° F. Wash Rating 
Solution 

Benchmark... Tetrapropylene Benzene Sulfonate (ABS).._.. 7. O 7.0 7.0 
Do. _ Tallow Alkyl Sulfate (TAS) ________________ -_ 8. 7 8. 3 8. 5 

VIII_ Cit-Based Active Detergent“ _ 7. 6 7. 7 7. 7 
IX“- Clo-Based Active Detergent_. _ 9.0 8. 9 9. 0 
X. ___ (Eng-Based Active Detergent__ a 9. 3 9. 7 9. 5 
XI..- _ Oltl+O1s~B2S8d Active Detergent__ _ 9.0 8. 4 8. 7 
XII __________ __ C14+C1u+O1a-Based Active Detergent.__ 8. 2 8. 3 8. 3 

It will be noted from columns 1 and 2 in Table I that 
the compoisitons prepared according to the present in 
vention, e.g. Examples VIII through XII offer outstand 
ing individual results in the important areas of cleaning 
and whiteness maintenance. The third column gives an 
Average Detergency Rating for ready comparison. In 
cleaning performance (col. 1) each of the compositions 
prepared according to the present invention scored sub 
stantially better than ABS and all but the C14-Based Active 
Detergent and the C14+C16+C18-Based Active Detergent 
scored even higher than TAS which, as those skilled in the 
art well appreciate, is a noteworthy achievement. In the 
area of whiteness maintenance, the results are equally im 
pressive with the majority of the compositions of this 
invention being superior not only to ABS but also su 
perior or equal to TAS. It is pointed out that the ?gures 
in these tables are signi?cant primarily from the point of 
view that they re?ect the relative performance results 
offered by the composition of the present invention and 
that they are not absolute measurements. Similarly, in ar 
riving at an Average Detergency Rating, column 3, the 
purpose is to evaluate how the compositions of the present 
invention can be expected reliably to perform in house 
hold laundering situations in a typical washing solution 
of 130° F. 
The detergent compositions of the present invention as 

shown by the performance results tabulated in Table II 
below, surprisingly have been found also to offer excellent 
cleaning and whiteness maintenance results when em 
ployed in a Washing solution having a temperature of only 
80° F. This temperature is in the so-called cool water 
range. 
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As a matter of fact, the full signi?cance of this score of 
8.9 can best be appreciated by drawing a comparison be 
tween Table I results at 130° F. and this score. It will be 
seen that the sodium 4-hydroxy-n-hexadecyl-l-sulfonate at 
80° F. outperformed both ABS and TAS at 130° F. There 
is no known precedence for this type of superiority in 
cleaning. 

In the whiteness maintenance evaluation also (column 
2), it will be seen that the compositions of the present 
invention offer excellent results by comparison to ABS 
and TAS. Column 3 of Table II indicates that, on the aver 
age, when the compositions of the present invention are 
employed in a washing solution having a temperature of 
80° F., each of them will perform on a parity with ABS 
and TAS and some of them, notably, the GIG-containing 
compositions and sodium 4-hydroxy-n-hexadecyl-1-sulfo 
nate can be expected to outperform these two widely 
known detergent materials. Both Table I and Table II 
indicate that mixtures of C16+C18-Based Active Deter 
gents and C14+C16+C18-Based Active Detergents can be 
used very successfully. 
Although the carbon content of the active detergent 

compounds of the present invention has been illustrated 
as being even numbered chain lengths, chain lengths con— 
taining odd numbers of carbon atoms also come within 
the scope hereof. 
The following examples illustrate the built detergent 

compositions which can be prepared according to the pres 
ent invention. 

TABLE II.——PERFORMANCE RESULTS AT 80° F. 

Detergency Rating 

Col. 1 001.2 Col. 3 
Examples Active Detergent 

Cleanin Whiteness, Average 
80° F. Wash Maintenance, Detergency 
Solution 80° F. Rating 

Benchmark ___ Tetrapropylene Benzene Sulfonate (ABS) ___ »6. 4 6. 6 6. 5 
D0 _ _ _ _ _ __ Tallow Alkyl Sulfate (TAS) ______________ __ 5. 7 7. 0 6. 3 

Oil-Based Active Detergent.__.__ 6. 1 6. 9 6. 5 
Chg-Based Active Detergent___.__ _ 7. 6 8. 4 8.0 
O1S—Based Active Detergent . _ . _ _ _ _ _ _ _ _ _ _ __ 7. 7 6. l 6. 9 

C1G+O1t-Based Active Detergent ____________ __ 7. 3 8. 9 8. 1 
_ Cr4+C1a+Cm-Based Active Detergent _______ __ 7. 3 8. 9 8. 1 

Sodium 4-hydroxy-n-hexadecyl-1-su1fonate_ _ _ _ 8. 9 8. 3 8. 6 
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EXAMPLE XIV EXAMPLE XVI 

Dlshwashmg compomwn Percent Heavy duty liquid composition 

Potassium-Cs-Based Active Detergent (as previously _ _ Percent 
de?ned) __________________________________ __ 10 5 Cpl-Based Active Detergent (as previously de?ned) __ 10 

Potassium pyrophosphate _____________________ __ 10 Trlpotasslum ethane-l-hydroxy-l,l-diphosphonate ___ 20 
Potassium toluene sulfonate ____________________ ___ 8 Potassium toluene sulfonate ------------------- _- 8 

Water ______________________________________ __ 72 Sodium silicate _____________________ -7 _______ __ 5 

Potassium 4-hydroxy-n-hexadecyl-1-sulfonate and mix- 10 Water """"""""""""""""""""""""""" " 57 

ture of it with th@ Potassium 3-hYdIPXy- and S-hYdTQXY‘ This built liquid composition performs well as a laun 
n-hexadecyl-ljslllfohates can be used 111 Place of PQtaSSlum dering composition for washing heavily soiled clothes in 
Cm-Based Active Detergent in the above formulation. a laundering solution having pH of about 11_ 

EXAMPLE Xv In the following table, there are depicted built detergent 
_ _ _ 15 compositions which can be prepared according to the pres 

Gr‘mulwr laundermg composltw" ‘ ent invention. The compositions are given according to 
Percent - - - - i - , _ the essential ingredients of an active ingredient and a 

cl?'Based Acme Detergent (as Prevlously de?ned) - 17'5 builder ingredient. It is to be understood that a complete 
Sodium tnpolyphosphate -------------------- -- 50 commercial formulation can contain in addition to these 
Sodium silifate ----------------------------- ~- 23 20 ingredients an addition such as inorganic alkaline salts, , 
Sodlum slhcate --- --~- . 6 for example, silicates, carbonates, and sulfates, perfume, 
Water '" ""7 "" -- 3'5 coloring agents, bleaching compounds, carboxymethylcel 

Any of the builders listed in the description of the in- llllOS?, ahd many other ingredients which are Widely and 
vention, especially sodium ethane-1-hydroxy-l,1-diphos- generally used t0 improve the Overall Performance ‘and 
phonate and sodium polymaleate can be used in p1ace of 25 aesthetic characteristics of detergent compositions. Each 
sodium tri-polyphosphate with excellent results. The pH of the Compositions Should be used in a Washing solution 
of the laundering solution should be about 11 for superior having a PH Within a range of from about 9 ‘I0 about 12 
results. for optimum results. 

TABLE III 

ACTIVE DETERGENT INGREDIENT 

51:25pm I‘ _________________________ __ X 

Example 11'‘. 

Eda-{PE 111* _______________________ -_ 

Example IV‘ _______________________ __ 

55151;); v* ________________________ __ 

Example VI‘ _______________________ __ 

Example VII* _ _ _ 

‘El-331g vr11* ; ____________________ ._ 

Example IX’ _______________________ _. 

Example X‘ _ 

Example XI“. 

Eiztgpie XII". 
Example XIIP‘ 

_ BUILDER INGREDIENT 

(a) Water soluble Inorganic: ‘ 

Sodium tripolyphosphate. 

Potassium tripolyphosphate- . . 

Sodium pyrophosphate. _ _ 

Potassium pyrop 

Sodium carbonate». 

Sodium hexametaphosphate. . _ 

Sodium monophosphate. _ _ _ 

Potassium di-orthophosphate_ _ 

Potassium 

(13) Water soluble Organic: 

Sodium ethylenediaminetetra 

Potassium ethylenediamine 

Sodium 

Potassium 

Sodium 
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i9 2:0 
ACTIVE DETERGENT INGREDIENT 

'I‘rieth anolamm onium-N-(Z-hy 
droxyethyl)-nitrilodiaeetate_... 

Sodium polymaleate ____________ __ 

Potassium polymaleate _________ __ 

Sodium polyltaconate ___________ __ 

Sodium polyacrylate ____________ ._ 

Sodium ethane-l-hydroxy-l,l-di 
phosphonate __________________ __ 

Potassium ethane-l-hydroxy-l,l 
diphosphonate ________________ ._ 

Sodium methylene diphosphonate. 

Sodium ethane-1,1,2-triphospho 
nate 

Potassium ethane-1,1,2-triphos 
phonate _______________________ ._ 

Ratio of Active Detergent Ingredient 
to Builder Ingredient, Parts by 
Weight ___________________________ -_ 

H 

to 1:1 1:2 1:1.5 1:2 1:2.5 1:3 1:4 1:5 1:6 1:7 1:8 1:9 1:10 
‘Examples refer to those de?ned and characterized in the description of the invention. 

The foregoing description of the invention has been pre 
sented describing certain operable and preferred embodi 
ments. It is not intended that the invention should be so 
limited since variations and modi?cations thereof will be 
obvious to those skilled in the art all of which are intend 
ed to be within the spirit and scope of the present invend 
tion. 

It has also been discovered that the overall detergent 
properties of the compositions described herein can be 
substantially improved, and especially the sudsing prop 
erties thereof, by adding from about 0.1% to 0.3% by 
weight of various Water hardness salts to the detergent 
compositions discussed herein. A preferred level is from 
0.15% to 0.25% by weight of the hardness salts, based on 
the weight of the total composition. Water hardness salts 
which can be used are magnesium and calcium salts such 
as magnesium chloride, magnesium sulphate, calcium 
chloride and calcium sulphate. Others can also be used, 
but the preceding ones are preferred. 

It has also been discovered that the compositions of 
the present invention having from 20‘ to 24 carbon atoms 
possess a valuable softening property in addition to their 
excellent detergency properties. This provides a detergent 
composition having the unique and much-desired com 
bination of cleaning and softening properties. Fabrics 
treated with compositions described herein having from 
20‘ to about 24 carbon atoms are not only cleaned but 
also softened by the same treatment. 

In accordance with this discovery, a valuable and unex 
pected advantage of this invention is a built detergent and 
softening composition comprising an active detergent and 
a builder, wherein the active detergent is a detergent com 
position which comprises from about 30% to about 70% 
of Component A, from about 20% to about 70% of Com 
ponent B, and from about 2% to about 15% of Com 
ponent C, wherein 

(a) Said Component A is a mixture of double-bond 
positional isomers of water soluble salts of alkene-l 
sulfonic acids containing from about 20 to about 24 
carbon atoms, said mixture of positional isomers includ 
ing about 10% to about 25% of an alpha-beta unsatu 
rated isomer, about 30% to about 70% of a beta-gamma 
unsaturated isomer, about 5% to about 25% of a gamma 
delta unsaturated isomer, and about 5% to about 10% of 
a delta-epsilon unsaturated isomer; 

(b) Said Component B is a mixture of water soluble 
salts of bifunctionally-substituted sulfur-containing satu 
rated aliphatic compounds containing from about 20 to 
about 24 carbon atoms, the functional units being hy 
droxy and sulfonate radicals with the sulfonate radical 
always being on the terminal carbon and the hydroxyl 
radical being attached to a carbon atom at least two 
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carbon atoms removed from the terminal carbon atoms; 
and 

(c) Said Component C is a ‘mixture comprising from 
about 30—-95% water soluble salts of alkene disulfonates 
containing from about 20 to about 24 carbon atoms, and 
from about 5% to about 70% water soluble salts of 
hydroxy disulfonates containing from about 20 to about 
24 carbon atoms, said alkene disulfonates containing a 
sulfonate group attached to a terminal carbon atom and 
a second sulfonate group attached to an internal carbon 
atom not more than about six carbon atoms removed 
from said terminal carbon atom, the alkene double bond 
being distributed between the terminal carbon atom and 
about the seventh carbon atom, said hydroxy disulfonates 
being saturated aliphatic compounds having a sulfonate 
radical attached to a terminal carbon, a second sulfonate 
group attached to an internal carbon atom not more than 
about six carbon atoms removed from said terminal car 
bon atom, and a hydroxy group attached to a carbon 
atom which is not more than about four carbon atoms 
removed from the site of attachment of said second 
sulfonate group; and wherein the builder is selected from 
the group consisting of water soluble inorganic alkaline 
builder salts, water soluble organic alkaline builder salts, 
and mixtures thereof, the weight ratio ‘of the said de 
tergent to said builder is in the range of from about 10:1 
to about 1:10. The preferred Weight ratio of the active 
detergent to builder is in the range of from about 2:1 
to about 5: 1. 

Fabric softeners have been widley accepted as valuable 
detergent and laundering aids. However, a desirable 
softening of the laundered fabrics now. requires a 
separate operation or step in the laundering process. It is 
necessary to have a separate step due to the fact that the 
majority of commercially available softening composi 
tions are cationic-based compositions. Such materials 
would be virtually inactivated if used in conjunction or 
in the presence of typical detergent compositions con 
taining, for example, anionic detergents, due to incom~ 
patibility of cationic and anionic compounds. This means 
that a woman in a typical household laundering situation 
must be present or available to add a softening com 
position to the rinse water in a normal laundering cycle. 
At times, this may not be convenient. ' 
With the present invention, however, this problem is 

solved because 'bothfunctions, i.e., cleaning and soften 
ing, can be accomplished by the same composition. Inas 
much as the compositions of the present invention are 
anionic, they can be used alone or in admixture with other 
typical anionic detergents, including the lower sulfonates 
of this'invention', without danger of destroying the soften 
ing properties of the compositions. The advantages of the 
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present invention have been demonstrated by graded 
comparisons between fabrics laundered with built deter 
gent and softening compositions of the present invention 
and conventional, commercially-available built detergent 
compositions. Consistently, the fabrics laundered by the 
compositions of the present invention are chosen by ex 
perienced, unbiased graders as being softened to a sub 
stantially greater degree than fabrics laundered in other 
non-softening compositions. The degree of softness ob 
tained with the compositions of the present invention are 
comparable to fabrics laundered with typical detergents 
followed by a separate softening treatment with a 
specially-formulated softening composition. . 
The following example illustrates a detergent composi 

tion of the present invention which has both cleaning 
and softening properties. 

EXAMPLE XVII 

Component A 
, Percent 

C13H37CHZCHSO3NB. ......‘ ___________________ _._. C1qH35CH=CHCH2SO3Na __________________ _. ._ 3 3 

C16H33CH=CHCH2CH2SO3Na ______________ __ 13 

C15H3 ___________ ._ .. 6 

Total _______________ _._ _____________ __ 65 

Component B 
Percent 

C17H35CH(OH)CH2CH2SO3Na _______________ _._ 2O 

C16H33CH(OH) CH2CH2CH2SO3Na ___________ _._ 5 

Total ______________________________ _ _ 25 

Component C 

Percent 

C17H35CH:C(SO3Na)CH2SO3Na ____________ __ C16H33CH=CHCH(SO3Na) CH2SO3Na _______ __ 13.0 

C15H31-CH=CHCH2CH(SO3Na) CH2SO3Na ____ __ .5 

C15H31CH2CH:CH(SO3NE1) CH2CH2SO3Na _._-_._ .5 
C15H31CH:CHCH(SO3Na) CH2CH2SO3Na ____ _._ .5 

C14H29CH==CHCH2CH (SOgNQ) CH2CH2SO3Na __ .5 
C16H33CH(OH) CH2CH(SO3Na)CH2SO3Na ____ __ 1.5 

C15H31CH(OH) CH2CH2CI-I(SO3Na) CH2SO3Na __ 1.5 
C15H31CH(OH)CH2CH(SO3N8.) CH2CH2SO3Na __ .5 

CH2CH2SO3Na -5 

Total ______________________________ _._ 10 

EXAMPLE XVIII 

This is an example of a formulation of a detergent 
composition having the unique properties of excellent 
cleaning coupled with desirable softening of the fabrics 
laundered thereby. 

Percent 
Czo-based active detergent of Example XVII ____ __ 17.5 
Trisodium ethane-l-hydroxy-1,1-diphosphonate _-_ 50 
Sodium sulfate ____________________________ __ 23 

Sodium silicate ___________________________ __-_ 6 
Water ____________________________________ __ 3.5 

The diphosphonate builder can be replaced in this 
example with sodium tripolyphosphate or trisodium ni 
trilotriacetate with equally good results. 
What is claimed is: 
1. A detergent composition consisting essentially of 

from about 30% to about 70% of Component A, from 
about 20% to about 70% of Component B, and from 
about 2% to about 15% of Component C, wherein 

(a) said Component A is a mixture of double-bond 
positional isomers of water soluble salts of alkene-l 
sulfonic acids containing from about 101 to about 24 
carbon atoms, said mixture of positional isomers in 
cluding about 10% to about 25% of an alpha-beta 
unsaturated isomer, about 30% to about 70% of a 
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beta-gamma unsaturated isomer, about 5% to about 
25 % of a gamma-delta unsaturated isomer, and about 
5% to about 10% of a delta-epsilon unsaturated 
isomer; 

(b) said Component B is a mixture of water soluble 
salts of bifunctionally-substituted sulfur-containing 
saturated aliphatic compounds containing from about 
10 to about 24 carbon atoms, the functional units 
being hydroxy and sulfonate radicals with the sul 
fonate radical always being on the terminal carbon 
and the hydroxyl radical being attached to a carbon 
atom at least two carbon atoms removed from the 
terminal carbon atom, at least 90% of the hydroxy 
radical substitutions being in the 3, 4, and 5 posi 
tions; and 

(c) said Component C is a mixture comprising from 
about 30-95% water soluble salts of alkene disul 
fonates containing from about 10 to about 24 carbon 
atoms, and from about 5% to about 70% water solu 
ble salts of hydroxy disulfonates containing from 
about 10 to about 24 carbon atoms, said alkene 
disulfonates containing a sulfonate group attached to 
a terminal carbon atom and a second sulfonate 
group attached to an internal carbon atom not more 
that about six carbon atoms removed from said 
terminal carbon atom, the alkene double bond being 
distributed ‘between the terminal carbon atom and 
about the seventh carbon atom, said hydroxy disul 
fonates being saturated aliphatic compounds having 
a sulfonate radical attached to a terminal carbon, a 
second sulfonate group attached to an internal car 
bon atom not more than about six carbon atoms 
removed from said terminal carbon atom, and a 
hydroxy group attached to a carbon atom which is 
not more than about four carbon atoms removed 
from the site of attachment of said second sulfonate 
group. 

2. A detergent composition of claim 1 which comprises 
about 35% to about 65% of Component A, from about 
25% to about 60% of Component B and from about 3% 
to about 12% of Component C. 

-3. A built detergent composition consisting essentially 
of (a) an Active Detergent and ('b) a builder, wherein 
(a) the Active Detergent is the detergent composition of 
claim 1 and wherein (b) the builder is selected from the 
group consisting ‘of water soluble inorganic alkaline 
builder salts, water soluble organic alkaline builder salts, 
and mixtures thereof, the weight ratio of the said Active 
Detergent to said builder is in the range of from about 
10:1 to about 1:10. 

4. A built detergent composition according to claim 3 
wherein the weight ratio of said Active Detergent to said 
builder is in the range of from about 2:1 to about 1:5. 

5. A built detergent composition according to claim 3 
wherein the Active Detergent is the detergent composition 
of claim 2. 

6. A built cool Water detergent composition consisting 
essentially of (a) an Active Detergent and (b) a builder 
wherein the Active Detergent is selected from the group 
consisting of water soluble S-hydroxy-n-alkyl-l-sulfonate, 
4-hydroxy-n-alkyl-l-sulfonate, 5-hydroxy-n-alkyl - 1 - sul 
fonate and mixtures thereof, wherein the n-alkyl radical 
contains from about 10 to about 24 carbon atoms, and 
wherein the builder (b) is selected from the group con 
sisting of water soluble inorganic alkaline builder salts, 
water soluble organic alkaline builder salts, and mixtures 
thereof, the weight ratio of the said Active Detergent 
to said builder is in the range of from about 10:1 to 
about 1:10. 

7. A built detergent composition of claim 6 wherein 
the n-alkyl radical contains from about 12 to about 18 
carbon atoms. 

8. A built detergent composition of claim 6 wherein 
_ the Active Detergent contains 16 carbon atoms. 

9. A built detergent composition of claim 6 wherein 
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the Active Detergent composition is water soluble 4-hy 
droxy-n-hexadecyl-l-sulfonate. 

10. A built detergent and softening composition which 
effectively removes soil and softens fabrics consisting 
essentially of from about 30% to about 70% of Com 
ponent A, from about 20% to about 70% of Component 
B, and from about 2% to about 15% of Component C, 
wherein 

(a) said Component A is a mixture of double-bond 
positional isomers of water soluble salts of alkene-1 
sulfonic acids containing from about 20 to about 24 
carbon atoms, said mixture of positional isomers in 
cluding about 10% to about 25% of an alpha-beta 
unsaturated isomer, about 30% to about 70% of a 
beta-gamma unsaturated isomer, about 5% to about 
25 % of gamma-delta unsaturated isomer, and about 
5% to about 10% of a delta-epsilon unsaturated 
isomer; 

(b) said Component B is a mixture of Water soluble 
salts of bifunctionally-substituted sulfur-containing 
saturated aliphatic compounds containing from about 
20 to about 24 carbon atoms, the functional units 
being hydroxy and sulfonate radicals with the sul 
fonate radical always being on the terminal carbon 
and the hydr-oxyl radical being attached to a carbon 
atom at least two carbon atoms removed from the 
terminal carbon atoms at least 90% of the hydroxy 
radical substitutions ‘being in the 3, 4, and 5 posi 
tions; and 

(c) said Component C is a mixture comprising from 
about 30-95% water soluble salts of alkene disul 
fonates containing from about 20 to about 24 carbon 
atoms, and from about 5% to about 70% water 
soluble salts of hydroxy disulfonates containing from 
about 20 to about 24 carbon atoms, said alkene di 
sulfonates containing a sulfonate group attached to 
a terminal carbon atom and a second sulfonate group 
attached to an internal carbon atom not more than 
about six carbon atoms removed from said terminal 
carbon atom, the alkene double bond being distributed 
between the terminal carbon atom and about the 
seventh carbon atom, said hydroxy disulfonates being 
saturated aliphatic compounds having a sulfonate 
radical attached to a terminal carbon, a second sul 
fonate group attached to an internal carbon atom ~ 
not more than about six carbon atoms removed from 
said terminal carbon atom, and a hydroxy group 
attached to a carbon atom which is not more than 
about four carbon atoms removed from the site of 
attachment of said second sulfonate group; and 
wherein the builder is selected from the group con 
sisting of water soluble inorganic alkaline builder 

5 

10 

15 

20 

25 

40 

50 

24 
salts, water soluble organic alkaline builder salts, 
and mixtures thereof, the weight ratio of the said 
active detergent to said builder is in the range of from 
about 10:1 to about 1:10. 

11. A built detergent and softening composition accord 
ing to claim 10 which comprises about 35% to about 65% 
of Component A, from about 25% to about 60% of 
Component B, and from about 3% to about 12% of 
Component C. 

12. A built detergent and softening composition accord 
ing to claim 10 wherein the weight ratio of said active 
detergent to said builder is in the range of from about 2:1 
to about 1:5. 
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