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[ 5 7 ] ABSTRACT 
A process for the production of detergent cakes con 
taining a monoalkylsulfosuccinate and a plasticizer in 
which a monoaklyl ester of a betenedioic acid is re 
acted with a sul-?te in the presence of a plasticizer in 
the liquid state and the article formed thereby. 
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DETERGENT CAKE CONTAINING . 

MONOALKYLSULFOSUCCINATE AND 
PREPARATION 

This is a continuation of application Ser. No. 14,765, 
?led Feb. 26, 1970, now abandoned, which application 
was a continuation of application Ser. No. 568,107 
?led July 27, 1966 and now abandoned. 
This invention relates to cleansing bars containinga 

sulfosuccinate detergent, and, more particularly, the 
invention is concerned with a process for the'produc 
tion of detergent cakes containing a monoalkyl sulfo 
succinate and suitable for use as cleansing bars, and to 
the detergent cakes per se. 1 .- I 

The process of this invention enables the production 
of superior cakes in a simple, economical,v and facile 
manner whereby such detergent cakes may be formed 
in the equipment normally used and present in any soap 
making operation, even those operations where mod 
ern processing equipment is not available. Accordingly, 
the capital equipment cost for converting _ in accor 
dance with this invention a soap bar'production facility 
to a detergent bar production facility is negligible or 
nonexistent. The raw materials required for=the pro 
duction of detergent cakes by the process of this inven 
tion are readily available and inexpensive. The deter 
gent cakes formed by the process of this invention are 
of an exceptionally high quality, and provide a quick 
and desirable amount of foam. The detergent cake both 
wet and dry has substantially the same tactile charac 
teristics and density as a normalsoap bar, and the de 
tergent cake, when used in a body of hard water,- results 
in a complete absence of any objectionable adherent 
scum or curd such as that which clings to the sides of 
a bathtub and forms a ring thereon, but the detergent 
confers a translucence to water of the type formed by 
soap thereby making it readily evident that the water 
has been used. In addition, the detergent cakes of this 
invention can be free or substantially free from inor 
ganic salts and therefore do not feel gritty and are de 
void of undesirable ef?orescene. I ' 

It is an object of this invention to provide‘ a novel 
method for the manufacture of a cleansing cake con 
taining a monoalkyl sulfosuccinate. 

It is a further object of this invention to ‘produce a 
novel cleansing bar containing a monoalkyl sulfosucci 
nate and a plasticizer. ' - 

In accordance with the invention, a solid detergen 
bar is formed by a process including the steps of react 
ing a monoalkyl ester of butenedioic acid with a sul 
phite at an elevated temperature and in the presence of 
a molten plasticizer of the type speci?cally- set forth 
hereinbelow, cooling the mass to thereby form a prod— 
uct containing a substantially neutral water soluble salt 
of a sulfosuccinate monoester of the type described in 
detail hereinbelow in admixture with the plasticizer, 
and then processing the solid on conventional soap pro 
cessing equipment thereby to form the product into 
cake or bar form. ' . 

The monoalkyl sulfosuccinates useful in the present 
invention are desirably formed by the reaction. of a 
higher molecular weight alcohol with a .butenedioic 
acid or anhydride such as maleic anhydride or acid or 
fumaric acid. The high molecular weight alcohol is 
preferably lauryl alcohol or‘ a mixture of alcohols in 
which lauryl alcohol predominates. Preferably, the law 
ryl alcohol is reacted with maleic anhydride to form the 
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monolaurylester of maleic acid. The lauryl maleate is 
then reacted with a sulphite such as sodium sulphite to 
produce disodium lauryl sulfosuccinate. The reaction 
between the lauryl maleate and the sodium sulphite is 
preferably carried out with the lauryl maleate dissolved 
or dispersed in a molten plasticizer such as glyceryl 
monostearate, although the plasticizer may be added 
subsequent to the reaction. v I - _, 

The product of the reaction along with the plasticizer 
is capable of being used as'such or with additives such 
as perfumes, opaci?ers,and the like for forming deter 
gent bars. It will be appreciated that these relatively in 
expensive, easily obtainable materials can be reacted in 
readily available equipment asiunsophistic'ated as a ket 
tle, yet form :a‘highly desirable product. Thus, maleic 
anhydride is ‘simply reacted with a suitablealcohol to 
provide ‘the ester, the latter is then diluted with the 
plasticizer and then the 'maleic acid half-ester is reacted 
with thesulphite to produce the corresponding sulfo 
succinate mono ester which'is substituted according to 
the sulphite used. Thus, for exampleQdisodiumalkyl 
sulfosuccinate is produced when sodium sulphite‘ is 
used. In place of the sodium sulphite there may desir 
ably‘ be used other alkali metal or ammonium sulphites, 
or alkaline earth metal sulphites, and bisulphites. 
While lauryl alcohol'and mixtures of alcohols con 

taining lauryl alcohol (as derived from petrochemicals, 
coconut oil or palm kernel oil, hydrogenated if desired) 
are preferred, it is possible to use reactants containing 
an acyclic radical having 12 carbon atoms and a suit 
able moiety which will link such acyclic radical to the 
butenedioic acid, such as for example lauric monoetha 
nolamide or lauric diethanolamide. The'acyclic chain 
of the said reactant may be comprised solely of twelve 
carbon atoms, or the reactant used may comprise mix 
tures in which the size of the acyclic chain varies from 
12 to l8 carbon atoms. In such mixtures, however, a 
predominant portion of the acyclic chains must have 
twelve carbon atoms. By predominant portion it is 
meant that at least 20 percent and preferably 50 per 
cent of the acyclic chains contain 12 carbon atoms. 
The compound used must, however, have a reactive hy 
droxyl group. 
The monoalkyl sulfosuccinate (as used herein the 

term “monoalkyl” refers to radicals formed from alco 
hols and hydroxyl bearing equivalents thereof as de 
scribed" in the paragraph immediately above) should be 
present in an amount of about 40 to 95 percent by 
weight of the detergent mass; i.e. before the addition of 
nonessential'additives such as perfume, color, etc. Pref 
erably, the half ester is present in van amount of be 
tween about 60 and 75 percent by weight. 
:The plasticizing agent, which advantageously will 

also be-used as a reaction medium for the reacting con 
stituents, is desirably awaxy or wax-like material such 
as a glyceryl mono ester, and is preferably glyceryl 
monostearate.- (Commercial glyceryl ~monostearate 
produced by acid-catalyzed glycerolysis of commercial 
stearic acid is eminently satisfactory. As compared to 
monoglycerides produced by alkali-catalyzed glycerol 
ysis, such material is soap-free and, therefore, non-self 
emulsifying.). Any organic compound which is a solid 
orsemi-solid at ordinary temperatures, which melts at 
the reaction temperature to provide an oily liquid de 
?ning the medium in which the reaction is carried out 
in place of water, and.» which is of the high boiling, non 
volatile type having solubility or dispersibility in water 



3,901,832 
3 

may be used. The plasticizer should be suf?ciently hy 
drophilic to produce an emulsion when the ?nal deter 
gent cake product is used in water. The plasticizing 
agents that can be used should also be resistant to crys— 
tallization and segregation under the different tempera 
ture and aging conditions to which the detergent bar or 
cake may be subjected during storage and use. These 
plasticizing substances which are solid or semi-solid 
and which maintain a more or less de?nite form at ordi 
nary temperatures are hereinafter referred to as nor 

mally solid substances. 
Organic compounds which function satisfactorily as 

plasticizing agents and which broaden the plasticity 
range, as aforementioned, are the high molecular 
weight fatty acid esters of polyhydric alcohols. For ex 
ample, long-chain polyhydric alcohol mono- and di~ 
stearates and particularly the ether-alcohol fatty acid 
esters, i.e. diethylene glycol mono- and di-stearates, are 
especially useful. These compounds are emulsifying 
agents, and promote the formation of a synthetic deter 
gent bar having a smooth, uniform texture throughout. 
Other organic plasticizing agents which may be used 
are those normally solid glycerol mono esters of coco 
nut fatty acids; ethylene glycol di-stearate, and the di 
ethylene glycol mono- and di-esters of palmitic, myris 
tic, oleic, lauric and coconut oil acids as well as the cor 
responding hydrogenated fatty acids; propylene glycol 
mono- and di-esters of stearic, cleic, laurie, myristic, 
palmitic, coconut oil fatty acids as well as the corre 
sponding hydrogenated fatty acids, etc., as well as suit 
able glyceryl and ethylene glycol mono esters of such 
fatty acids, and the like, which esters are normally 
solid, and which dissolve in water but at a slow rate. 
Also suitable is a paraffin wax containing a polar com 
pound which under the conditions of use of the bar will 
be suf?ciently dispersed or emulsi?ed. Mixtures of the 
various organic compounds may, of course, be em 
ployed. Where, however, substances are used which 
are readily dissolved in water there is a tendency 
towards the production of a bar which is not as ?rm and 
dry to the touch as otherwise, and the ?nished bar or 
cake dissolves less slowly in water. 
A detergent bar, which contains a plasticity modify 

ing agent as herein described, may gradually harden 
upon standing in the air at room temperatures without 
changing-its other physical properties or its chemical 
properties. It is preferred, however, to use a product 
such as glyceryl monostearate which is suf?ciently hy 
drophilic to produce an emulsion when the ?nal prod 
uct is dissolved in water. Preferably a glyceryl monoste 
arate derived from hydrogenated tallow oil is used, in 
which instance there is a substantial proportion of pal 
mitic acid rather than one which is derived from hydro 
genated ground nut oil which contains almost all stearic 
acid. In determining which plasticizer is to be used, a 
balance should be struck between hydrophilic and 
emollient properties. For example. it has been found 
that glyceryl monostearate is compatible with the pro 
duction of an excellent foam and and the complete ab 
sence of adherent scum and leaves the hands with a dry 
and rather talc-like feel while tallow alcohol leaves the 
hands with a slightly more emollient feeling. The tallow 
alcohol may be treated to form the ethylene oxide ad 
duct thereof. Another desirable plasticizer that may be 
used in compatible amounts is the ethylene oxide ad 
duct of hydrogenated tallow fatty acids. 
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The required proportion of plasticizer varies depend 

ing upon the composition to be plodded and the plasti 
cizing agent employed. The use of amounts of plasti 
cizer of from about 5 to 60 percent by weight of the de 
tergent mass may be utilized to advantage, and 
amounts of between 20 and 30 percent are highly desir 
able with an amount of about 25 percent being pre 
ferred. Moisture may be present in the ?nal 'product in 
an amount up to about [0 percent, the upper limit 
being determined by the desired hardness of the deter 
gent cake. The greater the quantity of moisture, the 
softer the bar. 

In addition to the essential ingredients set forth 
above, other toilet cake additives may be incorporated 
into the mass before it sets too hard and before it is 
shaped into its ?nal bar form. Thus, inorganic or or 
ganic coloring materials, e.g. pigments, dyes, etc., may 
be utilized to give the plodded detergent cake or bar a 
pleasing color or tint. Some coloring materials such as 
titanium dioxide function both as a coloring agent and 
as a hardener. The titanium dioxide may be used in 
amounts up to about 2% by weight. Glycerin may be 
incorporated to impart emollient characteristics to the 
?nished bars or cakes and to enhance their gloss. Olive 
oil may also be used for this purpose and if desired, ger 
micidal substances which are compatible and stable 
may be added. Other texture modifying ingredients 
such as lanolin or aromatic additives such as perfume 
may also be utilized. 

vIn carrying out the formulation of detergent cakes in 
accordance with the procedure of this invention the 
onlyequipment required is that which may be found in 
any commercial soap making operation. The process of 
this invention includes the step of admixing a higher 
molecular weight alcohol of the type described herein 
above with a butenedioic acid or anhydride. This step 
involves the addition of the alcohol and anhydride or 
acid to a vat or kettle and the application of suf?cient 
heat to melt the alcohol component and initiate the re 
action which, being exothermic, continues of its own 
accord. During this reaction the temperature prefera 
bly is maintained below about 100°C. to minimize pos 
sible side reactions such as, e.g. diesterification, Diels 
Alder type reactions, and the like. The components of 
the reaction mixture will normally be used in quantities 
approximating their stoichiometric amounts. The 
butenedioic anhydride or acid is normally added to the 
vat after the alcohol component has been melted and 
the rate of addition thereof can be varied to maintain 
the reaction mixture at a predetermined temperature 
preferably between about 55° and 65°C. In the case of 
maleic anhydride, the temperature is easily controlled 
in this manner since the latent heat of fusion of the an 
hydride roughly balances the heat of reaction of the al 
eohol with the anhydride. Following completion or sub 
stantial completion of this reaction, the mass is slowly 
heated to a temperature between about 95° and 105°C. 
and the mass is maintained at this temperature for be 
tween 20 and 90 minutes to ensure completeness of the 
reaction. 

After the reaction mass has been so heated, the plas 
ticizer will advantageously be added with agitation until 
a clear liquid is formed. The temperature at this point 
should be approximately 45° to 55°C. For convenience 
sake the mass should be held just above its solidi? 
cation tcmperature. A predetermined amount of water 
(at least that quantity necessary to get the sulphite to 
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react with the double bond in the half ester,‘ but such 
a quantity as will not unduly soften the ?nal bar‘ if rc 
tained therein, i.e. about 5—l0 percent)~is then added 
and subsequently an appropriate sulphite, normally in 
?nely divided form, is introduced into the:=vessel. Dur 
ing this step, the massis agitated and temperature grad 
ually raised to between 95° and 100°C; The'reaction 
mixture in the kettle slowly changes .from‘a mobile liq 
uid to a jelly-like paste and?nallyto-a stiffsoaplike 
paste. After a temperature of between-95° and 100°C. 
is maintained for'about-20 to-30 minutes, it may be de 
sirable to add about one percent'of hydrogenfperox— 
ide/130 vols. solution to oxidize .any sulphur dioxide 
that may be present. When hydrogen; peroxide is 
added, the mass is stirred for approximately,anotherlO 
minutes. Any desired additives and adjuvants may be 
incorporated and the productcanthen be passed to or 
dinary soap bar production apparatus, where, for exam 
ple, it may be allowed to cool, or be chilled, ona chill 
roll, milled with or without vadditives such as perfume, 
etc., plodded, cut and stamped. The product formed by 
the process of this invention is_.of high quality, and the 
cake-formed steps are expedited becauSeLthe composi 
tion does not stick to the stamping ,dies or other pro 
cessing equipment. . _ i . . 

ln order to illustrate certain embodiments of the in 
vention, the following examples are set forth. In the ex 
amples, and throughout the speci?cation and claims, 
all parts are stated as parts by weight of the ?nal prod 
uct unless otherwise indicated. - 

EXAMPLE 1 

Into a stainless steel reaction vessel ?tted with a 
steam jacket, a gate type stirrer, and simple fume ex 
haust, there is charged 268 parts by weight of commer 
cial lauryl alcohol (*) and this is heated to between 
50°C. and 60°C. at which temperature it is a free ?ow 
ing oil. While stirring there is then added 134 parts of 
maleic anhydride granular solids at such a rate that the 
temperature remains between 50°C. and 60°C. The 
temperature is easily controlled by the rate of addition 
of the maleic anhydride, the latent heat of fusing of the 
solid roughly balancing the heat of reaction of the alco 
hol and the anhydride. ’ _ ' 

(*) ('ommcrcial lauryl alcohol is the alcohol obtained by the catalytic 
hydrogenation of coconut oil or a fraction thereof from .-which the 
higher and lower homologues havebeen removed. _Such a fraction may 
consist of 75% C,._,, 20% CH, and 57: ofa mixture of predominantly CH) 
and Cl". or it may be the corresponding similar product obtained by the 
Ziegler condensation ofethylene. or a very suitable product is a CPI-C", 
fraction formed as a petroleum hy-product. 

During this operation, fumes are exhausted’ to the at 
mosphere because a small amount of the anhydride 
evaporates. 
After the addition of the maleic anhydride is com 

pleted, the mass is slowly heated, with stirring, until at 
85°C. it clears to a uniform, pale straw~colored liquid. 
It is then heated to 95°C. which temperature is main 
tained for 30 minutes, and then 380 parts of neutral, 
commercial, glyceryl monostearate (**) is added and 
the whole mass stirred to a clear liquid having a tem 
perature between 60°C. and 70°C. 
(**) By commercial glyceryl monostearate is meant a glyceryl mono 
stearate formed from commercial stearic acid. 

Subsequently, 50 parts water, and then 168 parts of 
powdered anhydrous sodium sulphite are introduced 
into the vessel. The mass is stirred and the temperature 
gradually raised to 95°-l00°C. The mass changes from 
a mobile liquid to a jelly-like paste and ?nally to a stiff 
soap-like paste. After being heated to this temperature 
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6 
for 30 minutes, l0 parts of hydrogen peroxide/130 vols. 
solution is stirred in to oxidize any remaining sulphur 
‘dioxide. After stirring for ten minutes the mass is dis 
charged. It sets to a hard, white soap-like mass consti 
tuting an excellent base for a toliet' cake. 

' - An excellent product is obtained to which is added 

one" percent each of a dye, and a perfume. The addi 
tives are ‘incorporated before the mass sets, the mass is 
milled and the cakes are then formed in a suitable 
shape and size by extruding, cutting and stamping. 
Control of the process is no more dif?cult that that of 
any soap manufacturing operation and the constituents 
[used are relatively inexpensive and commercially avail 
!able. The product ‘is benign to the skin, rapidly forms 
a highly desirable quantity of foam, has a high deter 
gent activity,‘ and is completely free of vadherent scumh 
or curd‘. _ 

I EXAMPLE 11 

‘Into ‘an enamelled reaction vessel equipped with a 
stirrer having scraper blades, a steam jacket'and a sim 
ple fume exhaust, there is added 214 parts by weight of ‘ 
a commercial lauryl alcohol and this is heated to 68°C. 1 
Subsequently, 1.07 vparts of maleic anhydride is added 
and the temperature allowed to rise to 96°C.,_which 
temperature is maintained for about onehalf' hour. Dur 
ing this time any fumes that are formed are exhausted 
to the atmosphere. There is then added 304 parts of 
commercial glyceryl monostearate and during such ad 
dition, the temperature drops to 60°C. Water is then 
addedy‘in an amount of 24 parts by weight and, subse 
quently, 134 parts of sodium sulphite are added. The 
exothermic reaction which ensues causes the tempera 
hire to rise to 97°C. and the mass puffs up to approxi 
mately twice its volume (due to release of sulphur diox 
ide and steam). The temperature is then maintained be 
tween 99° and 105°C. for about 1/2 hour, by which time 
the reaction is completed. Approximately 2 parts of 3% 
hydrogen peroxide solution is then added to scavenge 
any sulphur dioxide and the mixture is stirred for 10 
minutes, following which it is removed from the mixer 
and passed over a three roll mill (chilled internally by 
cold water) on which it solidi?es. The solidi?ed mate 
rial is removed in the formiof ribbons which are crum 
bled into chips. ' 

EXAMPLES III — VI 

‘I The chips formed in Example II above are separated 
intov 4 portions, and each portion is mixed with addi 
tives as set forth in Table 1 below. i 

TABLE I 

Additives* 
Examples "I IV V VI 

TiO2 l.() 0.5 — 1.0 
Water 3.0 3.0 3.0 3 .0 
Perfume 1.0 L0 L0 L0 
Hexachlorophene — —- — 1.0 

Lecithin — -—- — 2.0 

*AmounLs of all additives are given in percent by of of the ?nal product. 

In each instance after the additives are mixed with 
the chips, the mixture is passed through a roll mill and 
crimped. The crimped chips are fed to a conventional 
single barrel plodder having a worm diameter of 10.2 
centimeters. The barrel of the plodder is cooled slightl 
y, and its nozzle is slightly heated. Upon emergence 
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from the nozzle, the product is cut and pressed in the 
normal manner on conventional soap processing ma 
chinery. The composition processes in a manner similar 
to soap and does not adhere to the die or other equip 
ment during the processing. All of the bars formed are 
of high quality. The pH of the bars is 6.2 in the case of 
Examples 111, IV and V, and 6.1 for the bars of Example 
VI. All of the bars are characterized by exceptional re 
sistance to slough and erosion, give satisfactory lather, 
and form no adherent scum or curd when used in a 

bath. 

EXAMPLE Vll 

Into a reaction vessel equipped with steam jacket and 
stirrer, 260 parts of cocomonoethanolamide is charged. 
The temperature is raised to about 55°C. and 100 parts 
of maleic anhydride is added. A temperature of be 
tween 50° and 60°C. is maintained until the reaction is 
completed. The end of the reaction is checked by add 
ing a few drops of the reaction product to a dilute solu 
tion of Na2SO3 is a test tube, heating the test tube, and 
shaking. When the half ester reaction between the ma 
leic anhydride and the cocomonoethanolamide is suffi 
ciently complete, it disperses in the solution to give a 
characteristic, viscous streaming effect and subse 
quently a clear foaming solution. The half ester of ma 
leic acid is a viscous syrup at room temperature. 

. When the above described test shows the half ester 
reaction to be complete, 100 parts of tallow alcohol, 45 
parts of water, and then 126 parts of ?nely divided Na2_ 
S0,‘, are added. The mass is then heated with agitation 
to 95°-100°C. for 30 minutes during which period some 
S02 gas was evolved. 
The ?nal product set to a ?rm soap-like mass, with 

good foaming and emollient characteristics which was 
formed into a cake by a conventional casting operation. 

It will be understood that various changes may be 
made by those skilled in the art without deviating from 
the principle and scope of the invention as expressed in 
the appended claims. The embodiments of the inven 
tion in which an exclusive property or privilege 'is 
claimed are de?ned as follows: 

1. A cleansing bar comprising from about 40 to 95% 
by weight of substantially neutral water soluble alkali 
metal, alkaline earth metal or ammonium di-salts of 
sulfosuccinate mono esters and from about 5 to 60% by 
weight of a normally solid non-volatile organic plasti 
cizer, said plasticizer having a melting point such that 
it is molten at about 95°C and is chosen from the group 
consisting of fatty acid esters of polyhydric alcohols, 
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said esters being the reaction product of a reactant hav 
ing therein (1) a reactive hydroxyl group and, (2) an 
acyclic chain having from 12 to 18 carbon atoms 
wherein between 20 and 100% of said chains are alkyl 
chains having a chain length of 12 carbon atoms, with 
an alkali metal, alkaline earth metal or ammonium sul 
?te, said reaction product being produced in a reaction 
medium including said plasticizer. I I 

2. The cleansing bar of claim 1 wherein said salt is se 
lected from the group consisting of alkali metal and 
ammonium salts of a monoalkylsulfosuccinate. 

3. The cleansing bar of claim 1 wherein said salt is a 
disodium monoalkylsulfosuccinate. 

4. The cleansing bar of claim 1 wherein titanium di 
oxide is present in an amount up to about 2 percent by 
weight. 

5. A process for the production of cleansing cakes 
comprising; reacting an alcohol having an acyclic chain 
of from 12 to 18 carbon atoms wherein between 20 and 
100% of said chains are alkyl chains having a chain 
length of 12 carbon atoms with a reactant chosen from 
the group consisting of maleic acid, butenedioic acid 
and fumaric acid to form a monoalkyl ester, reacting 
said monoalkyl ester with an alkali metal, alkaline earth 
metal or ammonium sulphite in the presence of about 
5 to 10 percent water and a molten plasticizer chosen 
from the group consisting of fatty acid esters of poly 
hydric alcohols to form a water soluble di-salt of 
monoalkylsulfosuccinate; cooling the resulting prod 
net, and forming the cooled product into cakes con 
taining between about 40 and 95% by weight of said 
monoalkylsulfosuccinate and from about 5 to 60% by 
weight of said plasticizer which plasticizes said 
monoalkylsulfosuccinate salt. 

6. The process of claim 5 wherein said monoalkyl 
ester is formed by reacting a compound selected from 
the group consisting of maleic anhydride, fumaric an 
hydride, maleic acid and fumaric acid with a reactant 
having therein a reactive hydroxyl group and an acyclic 
chain having from 12 to 18 carbon atoms wherein at 
least 20% of said chains are alkyl chains having a chain 
length of 12 carbon atoms. 

7. The process of claim 5 wherein the cooled product 
is milled, plodded, cut and pressed to form cakes. 

8. The process of claim 5 wherein the monoalkyl 
ester is disodium laurylsulfosuccinate. 

9. The process of claim 5 wherein said plasticizer is 
glyceryl monostearate. 

* * * * * 


