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This invention relates to a 
tergent bars. 
More particularly this invention relates to a process 

for preparing detergent bars involving the extrusion of 
a continuous shape-stable strip of the detergent. 
The preparation of detergent bars in a more or less 

continuous manner by agitating a partiaUy solidified de 
»tergent mass within a critical temperature range and then 
extruding the partially solidified mass is well known. 
Such a process, as applied to soap, is described in Mills, 
U.S. Letters Patent No. 2,295,594. The Mills process 
applies the principle that above room temperature, at 
which temperatures soap masses of the type contemplated 
by Mills are in a solid state, certain temperatureranges 
exist in which those masses while in a soft pasty condi 
tion can be extruded in a shape-stable continuous strip, 
i.e., the extruded strip retains its cross-sectional shape 
and dimensions substantially unchanged until it has 
cooled to a substantially solid condition. The Mills proc 
ess is effectively carried out by continuously introducing 
molten soap, along with any additives that may be de 
sired, into one end of a scraped-wall heat exchanging and 
agitating device of the character disclosed, for example, 
in the patent to Vogt, No. 1,783,864, granted December 
2, 1930, and its reissue, No. 21,406, granted March 19, 
1940, and which is also illustrated in the aforesaid Mills 
patent. In the apparatus disclosed the soap is succes 
sively chilled while being subjected to intense agitation, 
is passed through a mixing chamber and extruded from 
the discharge end of the device through an orifice in a 
warm and pasty but shape-retaining condition as a con 
tinuous strip. This continuous strip is cut into segments 
which may be the size of individual bars, the segments 
are appropriately cooled and aged and are then formed 
into individual shaped tablets suitable for personal use. 
The aforedescribed process is readily adaptable to the 

preparation of bars of many non-soap detergent formula 
tions and formulations which include both soap and 
non-soap detergents in admixture-and this is true 
whether the ultimate detergent bars are to be non-aerated, 
aerated, or of the ñoating type. 

In the preparation of detergent bars comprising water 
soluble alkali metal soaps and an anionic organic syn 
thetic detergent in admixture, and where the anionic syn 
thetic detergent is an alkyl glyceryl ether sulfonate,l it 
was observed that the finished product prepared in ac 
cordance with the foregoing process of Mills exhibited a 
tendency toward mottling, that is, the finished detergent 
bars contained alternate opaque and translucent areas of 
detergent. Such mottling is readily visible to the human 
eye and may be likened to the mottling effect encountered 
in some types of marble. It adversely alfects the appear 
ance of the bar product and its appeal to the customer, 
conveying, as it does, the impression of undesirable 
heterogeneity in the product rather than the desirable 
uniformity of appearance identified with product ho 
mogeneity. 

It was further found that the mottling was also en 
countered at a sub-liminal visual level. This was readily 
evident from the examination of cross-sections of the de 
tergent bar product under the microscope. Although such 
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appearance of the bar it is generally undesirable because 
of the attendant adverse effects upon the characteristics 
of the bar which contribute to diiiiculties in processing 
and ultimately upon the performance of the bar dur 
rng use. 

It is an object of this invention to provide detergent 
bars comprising in combination an alkyl glyceryl ether 
sulfonate detergent and a water-soluble alkali metal soap 
free from mottling. 

It is a further object of this invention to provide a 
process whereby detergent bars free from mottling can 
be produced. 
The FIGURE is a diagrammatic showing of a preferred 

form of apparatus for use in the practice of the process 
of this invention. 

ln normal soap-making procedures, and this applies 
also in the case where a product is to comprise an ad 
mixture of soap and non-soapjsynthetic detergents, the 
detergent material, and any additives which it may be 
desired to use in the specific formulation, are usually 
mixed in a crutcher. This crutching operation is a nor 
mal and essential part of any soap- or detergent-making 
process wherein it is desired to incorporate a num-ber of 
similar or dissimilar materials in the iinished product. It 

“ is this type of mixing, utilizing a crutcher, and any mix 
ing which is encountered in and is incidental to any sub 
sequent pumping operations in the well-recognized soap 
making procedures in the art, that is referred to here 
inafter and in the claims as “the mixing encountered in 
normal soap-making procedures.” 

In such early processes, Where the detergent material 
and the desired additives were admixed in a crutcher and 
then merely poured into frames for cooling and solidifi 
cation, and were subsequently cut into the appropriate 
bar sizes, the degree of mixing essential to the avoidance 
of mottling of bars comprising in combination an alkyl 
glyceryl ether sulfonate detergent and an alkali metal 
soap was never attained. Even in the process of Mills 
(see above), where additional mixing was accomplished 
incidental to the use of pumps and by passing the flow 
ing detergent material through the particular cooling and 
agitating device described by that patentee, mixing of 
the detergent materials contemplated herein sutiicient to 
avoid the mottling problem could not be obtained. It 

v is also to be appreciated, therefore, that the reference to 
“the mixing encountered in normal soap-making pro 
cedures” embraces the mixing which is accomplished in 
the Mills process. 

It has now been found that detergent bars comprising 
in combination from about 15 to about 25% of an alkyl 
glyceryl ether sulfonate detergent and from about 60% 
to about 40% of a water-soluble alkali metal soap, in the 
form of neat soap, can be processed into finished bar 
products which are characterized by freedom from 
mottling. This objective can be essentially accomplished 
by subjecting the admixture of detergent materials (along 
with other additives if desired and which are common 
ingredients in detergent bars) to high-shear mixing such 
as is obtained by passing the material through a colloid 
mill or through a homogenizer. For example, a homog 
enizer of the Manton-Gaulin type (see Chemical Engi 
neer’s Handbook, 3rd edition, John H. Perry, p. 1167 
et seq.), wherein the detergent material to be processed 
is flowing at a rate of about 4500 pounds per hour and 
where the pressure drop across the homogenizing valve 
is in the range from about 500 to about 1500 p.s.i.g., has 
been found eminently suitable for the purposes of this 
invention. Other precautions, in conjunction with the 
aforementioned high-shear mixing, should also be 
observed, as will be evident hereinafter, if all mottling 
of the detergent bar is to be avoided. 
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The mottled appearance of the detergent bars contem 
plated herein is effected by two major factors. The first 
of these is an actual lack of homogeneity in the con 
stituents in the make-up of the bar. As a result of this 
lack of homogenity among the constituents there is a 
tendency for the separate detergent ingredients, namely, 
alkali metal soap and alkyl glyceryl ether sulfonate, each 
to maintain its own identity in the finished product, a 
situation which can be considered akin to an emulsion 
of one of the detergent materials in the other. in addi~ 
tion, it has been observed that the tendency of the deter 
gent bars of the compositions described herein to mottle 
is greatly enhanced if during the period subse uent‘tto' 
formation of the bars, when the temperature of such 
bars is usually reduced to about 100° F. or lower prior 
to the normal stamping and wrapping operations, the 
temperature of the bars is allowed to remain in the range 
of from about 110° to about 120° F. for periods of time 
in excess of about one hour. It is theorized that while 
the temperature of the bars is within this temperature 
range there is a tendency for the alkali metal soap to 
preferentially crystallize from the admixture of materials 
constituting the detergent bar. Moreover, and since 
within this range the critical temperature at which the 
alkyl glyceryl ether sulfonate begins to crystallize is 
encountered, `areferential crystallization of that constitu 
ent also takes place. Since, near the critical temperature 
the alkyl glyceryl ether sulfonate is at its highest con 
centration in the areas of the molten mass adjacent the 
already crystallized portion of the alkyl glyceryl ether 
sulfonate, these crystals tend to grow in size and this 
growth then tends to promote the separation of the alkyl 
glyceryl other sulfonate from the detergent mass in 
progressively larger and larger masses. In any event, it 
has been found that the longer the detergent bar is main 
tained in the aforesaid temperature range the greater the 
heterogeneity of the bar becomes, as evidenced by the 
larger and larger masses of the alkyl glyceryl ether sul 
fonate in the detergent bar product until finally, the 
heterogeneous character of the bar becomes visually appar 
ent as it assumes a mottled appearance. 

Although in the foregoing discussion the precautions 
as to temperature have been expressed in terms of deter 
gent bars, such precaution must be observed with the 
detergent mass, after it has been reduced to substantial 
homogeneity by high-shear mixing, through any subse 
quent processing steps in the reduction of the said mass 
to finished detergent bars regardless of the processing 
methods employed. 
The tendency toward mottling of the soap-alkyl glyceryl 

ether sulfonate mixture contemplated herein is believed 
to contribute essentially to diñiculties encountered in pre 
paring an aerated detergent bar comprising such deter 
gent mixture. For example, such mottling has a pro 
nounced eñect upon the ability of the detergent mass to 
retain air and, therefore, also contributes to diñiculties 
in controlling the density of the finished bar product-«a 
factor which is rather critical when a floating bar is the 
desired end product. ln addition, and this would apply 
whether an aerated, floating, or non-aerated ñnal bar 
product is desired, the development of heterogeneity in 
the bar structure tends to weaken that structure and the 
bar, therefore, becomes very susceptible to breakage in 
use. 
The alkyl glyceryl ether sulfonate component (i.e., the 

water-soluble salts of alkyl glyceryl ether sulfonic acid) 
in the detergent bars with which this invention is con 
cerned contains from about l0 to about 18 carbon atoms 
in the alkyl group. These sulfonates can be made by 
first reacting fatty alcohols with epichlorohydrin and then 
reacting the alkyl chloroglyceryl ethers so formed with 
sodium or potassium suliites. The preferred source of 
the fatty alcohols which are used in the foregoing reac 
tion is coconut oil and, in such products as are contem 
plated herein, the so-c-alled “middle cut” coconut alcohols 
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are particularly advantageous. These “middle cut” coco 
nut alcohols are derived from the coconut oil fraction 
having the following approximate composition: 

Percent 

10 carbon atoms _____________________________ __ 2 
l2 carbon atoms _____________________________ _„ 66 
14 carbon atoms _____________________________ -_ 23 
16 carbon atoms _____________________________ __ 9 

it being understood that in this fraction small amounts of 
material having less than 10 carbon atoms and more 
than 16 carbon atoms in the molecule are present. 

Alkyl glyceryl ether sulfonates made in accordance 
with the process disclosed in the co-pending application 
of D. D. Whyte, Serial No. 627,131, tiled December l0, 
1V56, now Patent No. 2,989,547, and which contain from 
about 10% to about 30% of the alkyl glyceryl ether 
sulfonate in the dimeric form, have been found par 
ticularly suitable in the detergent bar products contem 
plated herein. 
The alkali metal soap components contemplated are 

any of the Water-soluble soaps normally used in toilet 
bar applications. The sodium soaps and, specifically, the 
sodium soaps made from different proportions of coco 
nut oil and tallow are preferred. However, water-solu 
ble soaps made from other fats or fatty acids can also 
be used'as will be evident to those skilled in the art. 
Also, and if desired, the aforementioned sodium soaps 
can be replaced in part by potassium soaps. However, 
because of the inherently greater solubility of the potas 
sium soaps and because such soaps when substituted for 
sodium soaps characteristically tend to make a less lirm 
bar product, the amount of potassium soap which can be 
used is dependent upon the particular bar composition as 
well as upon the physical characteristics of the ultimate 
bar product which may be desired. 

Although not limited thereto, this invention has been 
found to be particularly applicable and beneficial in the 
preparation of a tioating aerated detergent bar consisting 
essentially of: about 46% of a water-soluble soap, com~ 
prising in combination 50% of sodium coconut oil soap 
and 50% sodium tallow soap; about 23% of a sodium 
alkyl glyceryl ether sulfonate, wherein ̀ the alkyl group is 
derived from the “middle cut” fatty alcohols obtained 
from coconut oil; about 2% glycerine; from about 1.0% 
to about 2.0% of sodium chloride; and about 23% mois 
ture, other ingredients common to such bars as, for ex 
ample, perfume, silicate, preservatives, being present in 
minor amounts. 

This material was treated as follows, reference being 
made to the FÍGURE which shows diagrammatically the 
various component parts of an apparatus which can be 
used in the process of this invention. The alkyl glyceryl 
ether sulfonate and soap, both in molten condition, and 
containing respectively about 39.5% and about 30% 
moisture, were supplied to crutcher 1, along with other 
normal detergent additives and mixed. From this crutch 
er, wherein the mixture of materials was maintained at 
a temperature in the range of from about 170° F. to about 
190° F., the mixture was pumped by pump 2, through 
a homogenizing valve 3, where it was subjected to high 
shear mixing, also at a temperature within the above 
range, and while in a non-crystalline condition, and heater 
4, and was sprayed through spray-nozzle 5 into liash 
chamber 6. The heater 4, wherein the detergent ad~ 
mixture was heated to from about 390° to about 415° F., 
may be supplied with high pressure steam or other suit 
able heating medium and may conform in structure to 
any known type of heat exchange device for raising the 
temperature of liquids. The ñash chamber 6 was pro 
vided at its upper end with a vapor tube 7 for the escape 
of volatilized moisture through a condenser 8, cold water 
or other condensing medium being supplied to the latter 
to effect condensation of the discharging vapor. 

Following the reduction of moisture content of the 
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detergent ‘mixture in the ñash chamber 6 to from about 
18% to about 25 %, and preferably to about 22.5%, by 
Weight of the said mixture, the flash dried mixture was 
conveyed by pump 9 to and .through a continuous crutcher 
10, where air, perfume and other additives were incor 
porated into the detergent mixture, and to a cooling 
device indicated generally by ̀ 11. In the cooling device 
11, which was of the type more fully described in the 
aforesaid Mills patent, the detergent mass was cooled 
and agitated and was tinally extruded in a continuous 
strip through outlet oriñce 12, at a temperature in the 
range from about 120° to about 160° =F., and preferably 
at about 140° to about 145° vF., onto a traveling conveyor 
belt `13. The continuous strip was then separated i’nto 
individual bar lengths by the cutter indicated schemati 
cally at 14 or by other suitable means. 
The individual bar lengths were then cooled under 

controlled conditions of temperature and humidity--the 
humidity being controlled at about 80% relative humidity 
to prevent the bars from drying during cooling and the 
temperature of the ambient cooling air being controlled 
at about 75° F. Under these conditions the temperature 
of the individual bar lengths remains in the temperature 
range of about 110° F. to about 120° F. for less than 15 
minutes. ` 

-In the foregoing description the high-shear mixing, 
which, `along with the restriction on the time during 
which the temperature of the extruded detergent bars may 
remain in the 1il0° to 120° F. temperature range, is the 
crux of this invention, is accomplished through the use 
of a homogenizing valve under the conditions indicated. 
However, and as indicated hereinbefore, the invention 
is not limited to the use of a homogenizing valve for ac 
complishing the high-shear mixing. Other apparatus, 
such as a colloid mill, can also be effectively used pro 
vided that the work input -to such a mill is suñ‘icient to 
achieve the desired ends. 

Also, the foregoing description `and accompanying 
drawing are not to be construed as limiting of the point 
in the process of this invention where the high-shear 
mixing of the detergent material is to take place. Such 
mixing can be carried out on the detergent mixture while 
in a non-crystallized condition at any point in the process 
prior tothe time the detergent material enters the cool 
ing] and agitating device depicted. In addition, the 
process described is not limited to a continuous operation, 
in which sense the process description above has been 
couched. »It is also fully adaptable, if desired, .to a batch 
type operation. 
The amount of high-shear mixing which is required 

to accomplish the objects of this invention and eliminate 
the mottling in =a given soap-alkyl glyceryl ether sulfo 
nate mixture deñes accurate measurement and the ade 
quacy of the mixing can only be determined from an 
examination of the finished detergent bar product. (This, 
of course, presupposes that the precautions as to the time 
during which the bars contemplated herein are at a tem 
perature in the range from about 110° to about 120° F. 
have been observed.) When a Manton-Gaulin homog 
enizing valve is used as the high-shear mixing device, a 
pressure drop across this valve of from about 500 to about 
1500 p.s.i.g., at a ñow rate of the detergent mass of 
about 4500 pounds per hour, has been found to accom 
plish the desired ends. 

In the preparation of aerated detergent products such 
as have been described hereinbefore, additional diñicul 
ties can be encountered in obtaining a ñnished product 
having a good surface and adequate and uniform air 
dispersal throughout the detergent mass. In a co-pend 
ing application of Robert H. Chaffee and Richard S. 
Bowles, two of the inventors in the present application, 
Serial No. 45,198, ñled July 25, 1960, apparatus and 
methods are disclosed which facilitate the overcoming 
of such diñîculties through the provision of means where 
by the detergent mass, during cooling and agitation in the 
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6 
extruding apparatus, is subjected to a back-pressure sufli 
cient to maintain ra major portion of the incorporated com 
patible gas in solution in said mass. Such apparatus and 
methods as described therein are eminently suitable for 
use in conjunction with the process of this invention. 
Although the foregoing description has `been directed 

primarily toward the production of aerated detergent bars, 
it is to be understood that the process of this invention 
is equally beneficial when non-aerated detergent bars are 
to be made. For example, a sodium alkyl glyceryl ether 
sulfonate and sodium soap while in molten ocndition can 
be admixed in a crutcher, along with any additives de 
sired, care being taken not to incorporate air in the mass 
during the crutching operation, subjected to the high-shear 
mixing of the process of this invention by passage through 
a homogenizer or colloid mill vand then merely poured 
into a “frame” or some shape-imparting means for cool 
ing and solidiiication. With non-aerated detergent bars 
so produced the precautions with regard to residence time 
of the cooling mass in the temperature range from about 
110° to about 120° F. hereinbefore advanced must be 
observed. 
Having thus described the invention, what is claimed is: 
1. In a process for preparing detergent bars from a 

heated iiowable detergent mass comprising, in combina 
tion, from about 15 % to about 25% of an a kyl glyceryl 
ether sulfonate detergent and from about 60% to 40% of 
a water-soluble alkali metal soap, which combination, 
when subjected to mixing by soap making procedures 
comprising crutching, cooling, agitating and pumping is, 
characterized by a tendency to form detergent bars having 
a mottled appearance, the steps which comprise (l) sub 
jecting the heated combination, while in a noncrystalline 
condition to high shear mixing equivalent to the degree 
of mixing obtained by a pressure d-rop across a homogen 
izing valve in the range from about 500 to about 1500 
p.s.i.g., and suiñcient to reduce the combination to sub 
stantial homogeniety, and (2) after mixing, agitating, 
and reducing said homogeneous mixture to ñnished deter- 
gent bars at temperature above about 120° F., cooling said 
bars through »the temperature range of from about 120° 
F. to about 110° F. in a period of time not more than 
about 1 hour such that preferential crystallization of the 
detergent components from the mixture is prevented, 
whereby any tendency to form detergent bars having a 
mottled appearance is essentially eliminated. 

2. The process of claim 1 wherein the alkali metal soap 
and alkyl glyceryl ether sulfonate are present in the non 
crystalline combination in the ratio of about 2:1. 

3. The process of claim 1 wherein the alkali metal soap 
in the non-crystalline combina-tion comprises 50% sodi 
um coconut oil soap and 50% sodium tallow soap. 

4. The process of claim 1 wherein the high-shear mix 
ing is accomplished by passing the non-crystalline alkali 
metal soap-alkyl glyceryl ether sulfonate combination 
through a homogenizing valve, the pressure drop across 
said valve being in the range from about 500 to about 
1500 p.s.i.g. 

5. A process for preparing aerated ̀ detergent bars from 
a ñowable detergent mass comprising in combination from 
about 15% to about 25% of an alkyl glyceryl ether sul 
fonate detergent and from about 60% to about 40% of a 
water-soluble alkali metal soap, the said combination, 
when admixed by soap-making procedures comprising 
crutching, cooling, agitating, and pumping, being charac 
terized by a tendency to form detergent bars having a 
mottled appearance, which comprises (l) admixing >the 
said alkyl glyceryl ether .sulfonate and alkali metal soap, 
(2) subjecting the admixture, while in non-crystalilne 
condition, to high-shear mixing equivalent to that degree 
of mixing obtained by a pressure drop across a homogeniz 
ing valve in the range of about 500 to 1500 p.s.i.g. and 
suiiicient to reduce the admixture to substantial homogene 
ity, (3) reducing the moisture content of the resulting 
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homogeneous mixture, (4) incorporating in and uniform 
1y distributing throughout the said homogeneous mixture 
a compatible gas in an amount sufficient to impart to the 
finished detergent bars a density less than that of water, 
(5) cooling the resulting aerated mass, (6) agitating the 
said mass during cooling and immediately subsequent 
thereto, the said cooling and agitating being carried out 
at a pressure sufficient to maintain a major portion of the 
compatible gas in solution in the said mass, (6) extrud 
ing the cooled and agitated aerated mass through an ori 
ñce in the form of a continuous shape-retaining strip at a 
temperature in the range from about 120° to about 160° 
F., (8) cutting the said continuous strip into individual 
detergent bar lengths and ‘(9), during subsequent cooling 
0f the said individual bar lengths to a temperature below 
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about 100° F., cooling the temperature of the individual 
bar lengths through the temperature range from about 
120° F. to about 110° F. `for a period of time not more 
than about one hour such that preferential crystallization 
of the detergent components in the detergent mass is pre 
vented, whereby any tendency of the alkali metal soap 
alkyl glyceryl ether sulfonate mixture to form mottled 
detergent bars is essentially eliminated. 
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