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Claims. (C. 252-1) 
This invention relates to a method of producing 

improved detergents and detergent mixtures, 
particularly of the type adapted for use in the 
presence of hard water or other aqueous media 
containing polyvalent metal ions such as calcium 
and magnesium ions which react with soluble 
soaps to precipitate insoluble soaps. More par 
ticularly it is concerned with detergents includ 
ing a reagent possessing superior Sudising and 
purging properties to ordinary soaps and adapted 
to inhibit insoluble soap precipitation in aqueous 
media when combined with various known de 
tergents and detergent mixtures. Typical ex 
amples of detergents comtemplated by the in 
vention are various types of ordinary bar Soaps, 
soap powders, cleansers, rinse waters, and special laundering agents. 
The usual soluble detergent Soaps such as the 

sodium or potassium soaps of fatty acids are 
known to react with various metal salts present 
in hard water, particularly calcium and mag 
nesium salts, to produce insoluble soaps which 
precipitate and form scum upon the surface of 
the water. While calcium and magnesium salts 
are most often present in hard water, salts of 
other metals such as barium, cadmium, copper, 
zinc, and the like, also form such insoluble 
precipitates. These reactions not only decompose 
a substantial amount of the detergent soap thus 
destroying its useful properties, but also suppress 
the foaming or production of suds by the remaine 
ing alkali metal or other detergent soap, Rela 
tively large amounts of soluble soaps still present 
after reaction with the polyvalent metal salts 
tend to maintain the precipitated insoluble soap 
in suspension, but upon dilution of the soap 
solution, for example in rinsing fabrics, the in 
soluble soaps deposit upon and adhere to the 
fabrics. Furthermore, rinsing of fabrics, in 
pregnated with a soluble soap solution, in hard 
Water causes insoluble soaps to be formed and 
deposited within the interstices of the fabric fre 
quently along with the absorption or inclusion of dirt. 

In accordance with the present invention acylated dialkylolamines, which prevent the dep 
osition of the characteristic insoluble soap curd 
Or thie formation of Scun due to such curd and 
definitely inhibit the precipitation of the insolu 
ble soap are incorporated in soluble soaps and 
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render the calcium and magnesium or other 
polyvalent metal salts relatively innocuous when 
present in a Washing mixture containing soluble 
soap. The agents of the present invention effec 
tively prevent the deposition of such insoluble 
soaps even during rinsing with hard water of 
fabrics impregnated with soluble soap solutions. 
Furthermore, by virtue of their sudsing and 
purging properties, the agents are particularly 
useful as substitutes for soap constituents ordi narily employed in special detergents, for exami 
ple, cleansers, wherein they function effectively 
in the presence of hard water salts whereas the 
usual Soap is inactivated by precipitation. The 
preferred soap product of the present invention 
contains a reaction product obtained by reacting secondary alkylolamines with certain carboxylic 
acids under conditions controlled to cause the 
carboxylic acid to replace a single reactive acylat 
able hydrogen atom such as an amino hydrogen or an alcoholic hydroxyl hydrogen. 

Heretofore, various methods have been pro 
posed for the manufacture of condensation prod 
ucts of alkylolamines and carboxylic acids and 
it has been recognized that such products have 
utility as dispersing and emulsifying agents. Ex 
anaples of such prior practice are found in the 
Wolf Kritchevsky Patent 2,089,212 of August 10, 
1937, and Reissue Patent 21,530 of August 13, 
1940. The known processes for condensing 
alkylolamines with carboxylic acid, as exemplified 
in the Kritchevsky patents, result in reaction 
products predominating in multi-acylated de 
rivatives of the particular alkylolamine employed. 
It has been found, however, that such prior methods form products which are substantially 
without activity for purposes of the present in Wention. 
We have found that a number of reaction products are produced on heating the initial soap 

at high temperature which is formed by the re 
action of carboxylic acids and dialkylolamine; 
for example, the following equilibrium of re 
action products results from the reaction of a 
carboxylic acid having the general formula of 

where R is preferably an alkyl group having from 
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to 13 carbon atoms to the molecule, and di 
ethanolamine: The neutralization of the dethanolamine with 
carboxylic acid takes place upon mixing 

CECHO 
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YoHobson 
Carboxylic acid Excess diethanol amine 
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B-5-oh -- H 

O CCBO R-i-o-NHy 
Yohic HOH 

Diethanolamine soap 

The equilibrium which occurs on heating this 
product at temperatures of from 120° C. to 250 C. 
to split water out of the soap is as follows: 
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polyvalent metal ions of hard water. We have 
discovered that a decided change in inhibiting 
action occurs when the product resulting from 
initial condensation of a dialkylolamine and an 
acylating material is heat treated or aged at a 
lower temperature producing a reaction mixture 
having remarkable properties when combined 
with detergents in enhancing detergent action 
and preventing precipitation of insoluble soaps in 
the presence of the polyvalent metal ions of hard 
water. Moreover, it has been found that the pro 
longed heat treatment at lower temperatures in 
the presence of an excess of the dialkylolamine 
apparently shifts the equilibrium in the reaction 
mixture to the formation of a predominating quantity of dialkylolamine compounds having 
one acylatable hydrogen replaced by a carboxyl 
group; i. e., the dialkylolamide and dialkylol 
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Diethanolamine monoacid ester 
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Diethanolamide monoacid 
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O 2BO 

casca,0--R 
Diethanolamine diacliester 
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o--R CBCE O -- 3BO 

OEC o--R 
Diethanolamide diacid ester 

The rate at which the condensation reaction 
proceeds is a function of the temperature en 
ployed and when the reaction conditions are 
maintained for a sufficient time period with the 
removal of water of condensation, the soap addi 
tion product of dialkylolamine and carboxylic 
acid is substantially eliminated from the reaction 
mixture. For purposes of the present invention, 
condensation is considered to be substantially 
complete when the dialkylolamine soap content is 
reduced to about 10% or less by weight of the 
reaction mixture but ordinarily, is reduced to 
below 2% thereof. When a triglyceride fat or 
other compound involving a substitution reaction 
is employed as the source of the acylating mate 
rial, the dialkylolamine soap is not formed but 
an equilibrium mixture of the acylated dialkylol 
amine compounds likewise occurs containing sub 
stantial amounts of the multi-acylated deriva 
tives. The equilibrium mixture, however, result 
ing from initial condensation at elevated tem 
peratures, is not found to impart any improve 
ment to detergent action in the presence of the 
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75 presence of polyvalent metal ions. 

amine monoacid ester. These materials have 
been found to have remarkable inhibiting powers, 
whereas the di- and tri-substituted derivatives 
are believed to be without action and mere dilu 
ents for the active constituents. The conditions 
which are maintained during the aging period 
depend, to a large extent, upon the conditions 
maintained during the initial heating stage. 
Thus, for example, condensation at the higher 
temperatures is found to form greater percentages 
of dialkylolamide esters and consequently, longer 
aging periods are required to convert these ma 
terials into the mono-substituted derivatives 
found to be active for the purpose of this inven 
tion. Although the undesirable compounds are 
present in smaller amount at the lower tempera 
tures, the time periods required for accomplish 
ing the initial condensation are prohibitive. 
A primary object of the invention is to provide 

an improved detergent containing an agent which 
improves detergent action and prevents or in 
hibits the precipitation of insoluble soaps in the Another ob 
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ject is to provide an improved soap product in 
which reaction products df dialkylolamines and 
certain acylating materials are added to a soluble 
soap to prevent the deposition of insoluble soaps 
when the product is employed with hard water. 
Another object of the invention is to provide an 
improved agent which can be employed with de 
tergent compositions to prevent the deposition 
of insoluble precipitates therefrom. Another ob 
ject is to provide a reagent having improved 
cleanser action. A further object of the inven 
tion is to provide a method of making a soap 
product containing an agent capable of effectively 
preventing the precipitation of insoluble soaps. 
Another object is to provide a method of making 
an improved agent for preventing the precipita 
tion of insoluble soaps when soluble soaps are 
brought into contact with hard water. A still 
further and important object is the manufacture 
of improved agents by condensation of dialkylol 
amines and certain acylating materials under 
conditions controlled to produce predominating 
amounts of compounds having the effect of pre 
venting precipitation of insoluble soaps from 
solutions. An additional object is the condition 
ing of reaction products resulting from the con 
densation of alkylolamines and higher fatty acids 
at temperatures designed to suitably shift the 
equilibrium for the recovery of optimum quan 
tities of the desired products for use with deter 
gents. Another object is to provide improved 
rinse water. 
More particularly, in accordance with the pres 

ent invention, improved detergents are manufac 
tured which include the reaction product of a di 
alkylolamine with an acylating material in a two 
stage process under reacting conditions controlled 
to produce a product predominating in mono 
substituted acid derivatives of the dialkylolamine, 
The time of the initial reaction may be governed 
by the specific reactions selected, the temperature 
employed, and is preferably carried out in an 
excess of dialkylolamine. The initial stage of the 
process comprises the reaction of dialkylolamine 
and an acylating material at a temperature suff 
ciently high to cause substantial condensation of 
said reactants, followed by treatment of the reac 
tion mixture in the presence of excess dialkylol 
amine at a lower temperature for a sufficient time 
to shift the equilibrium to form compounds hav 
ing the desired inhibiting action. As a general 
rule, where a carboxylic acid is employed as the 
acylating material, it is preferred to carry out 
the initial phase of the reaction at a sufficiently 
elevated temperature to reduce the dialkylol 
amine-fatty acid soap to about 10% or less by 
weight of the reaction mixture. Alternatively, the 
reaction may be carried out until about 1 mol of 
water is removed from the reaction mixture for 
each mol of acid employed, or until the amount of 
dialkylolamine reacted determined by titration 
corresponds with the triglyceride fat employed, 
followed by reaction at a lower temperature to 
shift the equilibrium of the resulting mixture of 
compounds to the formation of predominating 
quantities of monosubstituted derivatives. The 
latter compounds are themselves in equilibrium 
in the reaction mixture. Preferably, following 
the initial heating stage, the dialkylolamine-fatty 
acid soap content is adjusted to from approxi 
mately 3 to 15 per cent by weight of the reaction 
product, for example, by the addition of the re 
quired amount of higher fatty acid. Alterna 
tively, the reaction temperature may be reduced 
somewhat prior to the point of Soap elimination, 
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6 
so as to provide the desired soap concentration 
prior to heating at the lower temperature. The 
presence of small percentages of soap is found 
to accelerate the aging process, and where a tri 
glyceride fat provides the source of acylating mal 
terial, soap is preferably added after the initial 
stage of reaction, as by the addition of car 
boxylic acid followed by treatment at the lower 
temperature. The reaction product resulting 
from the process is then incorporated preferably 
as Such into a detergent or soap composition 
wherein it functions to prevent the precipitation 
of insoluble soap in the presence of calcium and magnesium salts. 
The initial heating stage for performing the 

soap decomposition may be carried out at tem 
peratures of from 120° C. to 250° C. for a period 
of from 15 minutes to 16 hours in the presence , 
of a substantial excess of a dialkylolannine, foll 
lowed by the incorporation of additional dialky 
lolamine when the reaction has proceeded to the 
desired stage. Reaction at the higher tempera 
ture is sufficient in the smaller time period. It 
is considered to be essential that an excess of di 
alkylolamine be maintained during the second 
stage of the reaction to accomplish the desired 
shift in equilibrium. Successful results have been 
obtained with ratios of la mols of the amine to 
mol of carboxylic acid and also with ratios of 

10 mols of amine to 1 mol of acid. The preferred 
lower limit of ratios of amine to acid, however, 
is approximately 1% mols of dialkylolamine to 1. 
mol of carboxylic acid. Any molar excess of 
armine tends to shift the reaction in the desired 
direction but mol to mol ratios are unsatisfactory 
in the final reaction stage since amide esters re 
sult comprising 40 per cent and up of the result 
ing product. At a molar ratio of approximately 
1% of amine to 1 of acid, the amount of amide 
ester is reduced to a small quantity. Since the 
dialkylolamine itself is not effective in prevent 
ing the precipitation of insoluble soaps, there is 
an upper practical limit to the molar excess of 
the dialkylolamine, although the presence of the 
excess dialkylolamine is not deleterious in the 
composition and tends to maintain a favorable 
equilibrium in the soap solution. Thus, in most 
cases, three mols of the dialkylolamine to 1 mol 
of carboxylic acid is sufficient to substantially 
inhibit the formation of compounds having more 
than one active acylatable hydrogen replaced by 
a carboxylic acid radical when the reaction con 
ditions are properly controlled. 
Since the formation of the dialkylolamide or 

dialkylolamine acid ester requires the splitting 
out of water, it is preferred to carry on the re 
action under vacuum conditions to provide for 
evaporation of the water at relatively low tem 
peratures. Although the reaction under vacuum 
can be run at temperatures ranging from 120 
to 250, the boiling point or vapor pressure of 
the amine is a limiting factor. The rate at which 
water is removed is controlled by its vapor pres 
Sure and the rate at which it is liberated, both 
a function of the tenperature. The initial stage 
of the reaction has proceeded to the proper point 
when a quantity of water is liberated substan 
tially equivalent to the molal quantity of car 
boxylic acid employed. In order to prevent com 
plicated secondary reactions as well as the loss 
of dialkylolamine, it is preferable to employ tem 
peratures not above 170° C. At 250° C. sec 
ondary dehydration and decomposition takes 
place to form not only amide esters but even 
morpholine compounds, which compounds are 
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not active for the purpose of the present inven 
tion. Furthermore, the equilibrium shifts with 
the temperature and the equilibrium at 260 is 
not conducive to producing the desired con 
pounds. Very low temperatures are not prac 
tical because of the period of time, which may 
extend to days, required to carry the reaction to 
the desired extent. Thus, temperatures much 
below 100° C. result in very slow reactions which 
may require days to bring to the desired point. 
we have found that temperatures of 140 to 160 
C. enable the reaction to be completed to the 
desired extent in a relatively short period of time 
and also to inhibit the formation of undesired 
compounds. At these temperatures, 2 to 4 hours 
is usually sufficient to properly reduce the soap 
content in the reaction mixture. As soon as 
about 1 mol of water for each mol of mono-basic 
acid has been removed, the reaction has been 
carried to the desired point. It is desirable to 
stop the vacuum and heating when the proper 
amount of water. has split out, otherwise some of 
the excess amine tends to volatilize. Any amine 
lost cannot, of course, assist in shifting the 
equilibrium in the proper direction to inhibit 
formation of compounds having more than one 
reactive acylatable hydrogen substituted. 
The initial heating stage above described pro 

duces a composition which may contain Some 
dialkylolamide and dialkylolamine monoacid es 
ters, but also contains substantial amounts of di 
alkylolamide acid esters and possibly dialkylol 
amine diester, particularly if a relatively low 
molar excess of alkylolamine to carboxylic acid 
is employed when the reaction is continued past 
the stage of soap reduction in accordance with 
this invention. A large proportion of the amide 
esters can be reconverted into the amide by re 
action with excess amine and this product then 
converts into the amine monoacid ester until an 
equilibrium between the two compounds is 
reached. The most desirable equilibrium exists 
in the range of temperatures from 40' to 90° C. 
At these temperatures, aging periods of from 4 to 
100 hours may be employed. Use of temperatures 
above this range may be used, but tend to pro 
mote secondary reactions. The time of aging, 
however, is a function of the temperature and 
decreases with increase of temperature. The 
lower the temperature, however, the less the 
annount of the amide monoacid ester which re 
mains and the greater the potency of the mix 
ture. The time of aging likewise depends on the 
temperature employed in the condensation re 
action, since higher temperatures increase the 
formation of the di- and tri-substituted deriva 
tives which require a longer aging period for Con 
version. The aging is carried out at lower tem 
peratures than those employed during conden 
sation in order to accomplish the desired conver 
sion. A range of temperatures between 50 C. 
and 80 C. is preferred during the aging process 
since at these temperatures the reaction is rela 
tively rapid and the amide esters are largely 
converted into the active compounds for the 
purpose of the invention. At the above tempera 
ture, 24 to 48 hours may be required. However, 
10 hours is usually sufficient to reach substan 
tial equilibrium, resulting in a satisfactory prod 
luct. A longer period of time, for example, 70 to 
100 hours, in some cases produces a product hav 
ing somewhat greater potency. The presence of 
amino Soap tends to promote or catalyze the 
aging reaction and it is, therefore, advantage 
ous to add an additional amount of carboxylic 
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acid after the main reaction treatment and be 
fore the aging treatment. Thus, it has been 
found that the addition of enough free carbox 
ylic acid at the beginning of the aging to form 
dialkylolamine soap equal to approximately 3 to 
15 per cent of the mixture causes the aging proc 
ess to go forward at a more rapid rate and an 
insoluble soap precipitating inhibitor of a given 
potency is produced. The latter procedure is 
generally preferred although, in some cases, the 
temperature may simply be lowered when the de 
sired soap content is reached. The resulting re 
action products are soluble or dispersible in 
water and form the soap improving agents of the 
present invention. 
When a triglyceride fat or other material is em 

ployed as the source of acylating material, cond 
tions may vary somewhat depending upon the 
particular compounds employed and the results 
desired. In the case of a triglyceride fat, the 
proportions of dialkylolamine and triglyceride fat 
employed are calculated on the basis of the fatty 
acid group content of the fat. 
The preferred agents of the present invention 

are prepared by reacting secondary alkylolamines 
with carboxylic acids containing no less than 8 
nor more than 14 carbon atoms within their mole 
cule. Examples of suitable secondary alkylo 
amines are as follows: g 

Diethanolamine 
CHCHOH 

HN CHCHOB 
Diglycerolamine 
CHCHOHCHOH 

HN 
N CCOECHO 
Diisopropanolamine 

CH 
C bH OH 

N CCHOBI 
ch, 

Dipropanolamine 
CCECHO 

B 

Yo CHCIOB 

CE 
chch,oh 

N 
CHCHO 
bh, 

Examples of carboxylic acids which have been 
found particularly suitable for reaction with the 
secondary alkylolamines are as follows: 

Lauric acid, CH3(CH) 10COOH 
Capric, CH3(CH2) acOOH 
Caprylic, CH3(CH2)6COOH 
Myristic acid, CH3(CH)12COOH 

The above lists of suitable secondary alkylol 
amines and carboxylic acids are given merely by 
Way of example and are not intended to be com 
plete as other secondary alkylolamines and car 

76 boxylic acids can be employed. Reaction prod 
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ticts with carboxylic acids having less than 8 or 
more than 14 atoms within their molecules are 
not as active for the purposes of the present in 
vention, carboxylic acids having 12 carbon atoms 
or a number of carbon atoms close to 12 forming 
the most active reaction products. Thus, lauric 
acid is the preferred acid of the above list. Reac 
tion products with carboxylic acids having more 
than 14 carbon atoms also tend to become less 
soluble in water. 

During the aging process, predominating quan 
tities of compounds having the following general 

10) 
and, in fact, insoluble in water, therefore, their 
formation must be suppressed. This is accom 
plished by heating or aging, preferably at a lower 
temperature, where conditions are found to pro 

is note the formation of active compounds such as 
N - B - dihydroxy - ethyllauramide. The overal 
chemical reaction during secondary heating or 
aging period is probably as follows in the case of 
the condensation product of diethanolamine and lauric acid: 

formulas are apparently formed: C 

O O is of Ygh, he off, Yoh, 
R-0--R BN-R-O--R N -- bH, bH, ". l -- ba, 

HN^ ? N bH bH Lo ? N ba b N CH. C. E. gh, Bis RO diethanol- 9. 
and 20 amine B (bH). 

O bH b-c-(CH)n-CB, ba ba O RO R-(-NH-RoH N s 

R-(-x O-aroyl-N- ethy Olauroyl 
ROB as Alie 

In these formulas R is a carbon containing nu 
cleus having no less than 7 nor more than 13 car- and 

C AN r 
s -- 2 E. E. ( cá, Yoh, 
- b fo, - be, bb, N terrap. N b b 
(GCH, Diethanor 4, N + 2 oh 0--(CH)n-CB, anine 

CH " " Olaroyalethanolamine o-c-8 C-(CH)-CH bH be mroy 0. 
(H)a E. bH, 

(biss-O-auroylethoxy-N-lauranide) 

bon atoms and is preferably an alkyl group either 
saturated or unsaturated such as those derived 
from fats and oil, but may be a substituted alkyl 
group, or an aromatic, hydroaromatic, heterocy 
clic or other carbon containing nucleus. The 
radical R is a carbon containing radical linked 
on one hand to the nitrogen and on the other 
hand to an oxygen of a hydroxyl or ester group 
and is preferably an alkyl or a hydroxy alkyl 
group but may be a substituted alkyl group or 
other carbon containing radical. 
When the mixture resulting from the conden 

sation of dialkylolanine and carboxylic acid is 
heated in the presence of free dialkylolamine, a 
shift in equilibrium apparently occurs to form a 
predominating quantity of dialkylolamine deriva 
tives having a single acylatable hydrogen replaced 
by a carboxylic group. These compounds pre 
dominate in the reaction mixture when they ex 
ceed in quantity the di- and tri-substituted di 
alkylolamine derivatives. At the high tempera 
ture and reduced pressure employed in the con 
densation, the reaction splitting out the most 
water probably predominates. For example, the 
initial stage of the reaction between lauric acid 
and diethanolamine produces predominating 
quantities of O-lauroyl-N-lauroyl diethanolamine 
and (bis - B - O - laurolyethoxy) - N - lauramide. 
These substances are ineffective in detergents 

It is noted that during the heating period at 
relatively low temperatures, the ti- and tri-sub 
stituted derivatives of diethanolamine react with 
free diethanolamine to form the monosubstituted derivatives. 
The following examples illustrate the method 

of manufacturing the improved detergents of the 
present invention: 

Eacample i.-One mol of molten lauric acid 
(200 g.) is mixed with three mols (315 g.) of 
diethanolamine with constant stirring. The heat 
of neutralization is sufficient to keep the di 
ethanolamine laurate soap liquid. Heat is then 
applied and the temperature raised from 150 C. 
to 170° C. A short air condenser permits the 
water produced to escape, but retains any vola 
tilized diethanolamine. Heating is continued 
under vacuum until approximately one mol of 

85 water is liberated in the reaction for every mol 
of acid employed, at which point the soap con 
tent has fallen to about 2% or less. This usually 
requires about 4 hours. Sufficient melted lauric 
acid is then added with stirring after the tem 

70 perature has dropped to 70° C. to raise the soap 
content to 10%. The temperature is then lowered 
to about 60 C, and the heating continued for a 
period of about 24 hours. Fifteen parts of the 
resulting product are gradually worked into a 
hard soap while in a melted or softened cond 
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tion until a homogeneous and uniform mixture 
results. The soap is then molded or framed and 
allowed to cool, following which it is cut into 
bars. Cacample 2-One mol (200 g.) of molten lauric 
acid is mixed with three mols (315 g.) of di 
ethanolamine. The heat of neutralization is 
sufficient to maintain the diethanolamine laurate 
soap a liquid. The material is then heated at 
140° C. under a reduced pressure of about 25 to 
50 mm. of mercury, until roughly one mol of 
water is liberated for each mol of acid employed 
and a soap content of about 2% is reached. This 
will take ordinarily about 4 hours. After the ten 
perature has dropped to 70° C. sufficient molten 
lauric acid is added to bring the soap concen 
tration up to 10% and the heating continued at 
60° C. for a period of 48 hours. A soap of mediurn 
hardness is prepared by incorporating 8 parts of 
the reaction product into 92 parts of a melted 
soap of medium hardness. The product is well 
homogenized, cooled and molded. 

cample 3-One mol of coconut oil fatty acids 
(209 g.) is mixed with 3 mols (315 g.) of di 
ethanolamine. The melted soap and excess 
amine is then heated at 150 to 160 C. under 
reduced pressure (50 mm. of mercury) for 4 
hours. At the end of this time, approximately 
one mol of water has been removed for each mol 
of acid employed and the mixture is cooled to 
0° C. Sufficient coconut oil fatty acids are 
thereupon added to raise the soap content to 10% 
and the product is then aged for 36 hours at 
60° C. A soft Soap is prepared by emoodying 5 
parts of the active reagent into 95 parts of melted 
soft soap. The mixture is agitated and molded 
into suitable shapes. 

Eacample 4-One mol of molten lauric acid 
(200 g.) and 1%. nols (184 g.) of diethanolamine 
are mixed with constant stirring until the heat 
of reaction liquifies the diethanolamine laurate 
soap formed, and, in this condition, it is heated 
under reduced pressure with a minimum of foam 
ing at a temperature of from 150 to 160° C. at 
50 mm. of mercury pressure until roughly an 
equivalent annount of water is removed for each 
mol of acid employed. After approximately 4 
hours, the reaction is complete and the material 
is cooled to 70° C. and Sufficient molten lauric 
acid is added to bring the Soap content up to 
about 10%. The product is then aged at 60° C. 
for a period of 48 hours. 

Eacample 5-One mol of coconut oil (665 g.) 
is mixed with 9 mols (94.5 g.) of diethanolamine. 
The two Substances form two layers with the 
coconut oil on top and heat is gradually applied 
after the pressure is reduced to 25 mm. of mer 
cury. After approximately 2 hours, the two layers 
merge and form a homogeneous solution. The 
product is then further heated for about 4.5 
minutes to complete the reaction. The product 
is then deodorized and treated with sufficient 
lauric acid to produce a soap content of 10%. 
Alternatively, in the absence of deodorization, the 
product is cooled under vacuum to 70° C. and 
the proper amount of lauric acid or coconut oil 
fatty acids is added. The product is then aged 
for 30 hours. A soft soap is prepared by emi 
bodying 5 parts of the agent into 95 parts of 
melted soft soap. After honogenizing, the mix 
ture is molded in suitable shapes. 
A suitable soap, the action of which is improved 

in accordance with the invention, may consist 
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12 
tion products of coconut oil with about 90 parts 
of the saponification products of tallow. The 
saponification products of coconut oil are a mix 
ture of fatty acid soaps comprising sodium 
laurate, sodium myristate, and sodium caprylate, 
whereas the saponification products of tallow are 
mainly sodium palmitates, stearates, and olcates. 
The hardness of the resulting soap is determined 
by the final moisture content. A comparatively 
hard soap ordinarily contains from 12 to 14 per 
cent moisture, a medium soap from 15 to 20 per 
cent moisture and a relatively soft Soap frcm 30 
to 35 per cent moisture. Although the foregoing 
is given as illustrative of a common type of Soap, 
it is to be understood that the present agents 
are applicable to any soap whatsoever which 
tends to form a precipitate in the presence of 
the polyvalent metal ions of hard Water. 
When announts between approximately 5 and 

10 per cent of the inhibiting agent prepared as 
described in the above examples, are added to 
Water soluble Soap, it has been found that in 
Soluble soaps are not deposited in fabrics or upon 
Surfaces being cleaned and no Scum is formed 
when the resulting soap is added to hard water 
or other aqueous media containing calciun, 
magnesium or other polyvalent metal salts. In 
Some cases, upon long standing, a gradual pre 
cipitation of the insoluble Soap occurs to form a 
docculent mass. This fiocculent mass, however. 
is not of the characteristic insoluble soap curd 
type, but is in a form which is readily redis 
persible upon mild agitation, and does not pro 
duce a scum or a ring around the container at 
the surface of the liquid. Furthermore, it is not 
of the type which adheres to and is deposited in 
fabrics or upon surfaces being washed or rinsed. 
The redispersed insoluble soap will remain in sus 
pension for some time after agitation. The in 
proving agents of the present invention do not 
depress foaming or inhibit the production of suds 
in the presence of calcium and magnesium or 
other polyvalent metal soaps but promote foam 
ing or sudsing. No scum or adherent insoluble 
soap deposts are formed even upon execessive 
dilution of the soluble soap solution with hard 
Water. 
The amount of improving agent which is en 

ployed in various soaps may vary within a wide 
range depending upon the kind and quantity of 
soap, the particular properties of the individual 
improving agent and the hardness of the water 
against which protection is to be afforded. For 
the usual hard Waters encountered, 5 to loo 
of improving agent on the basis of the soap is 
entirely adequate. For extremely hard waters, 
the proportion of improving agent may be in 
creased; for example, up to 50%, but for most 
purposes, 5 to 10% of the improving agent is 
sufficient to prevent deposition of the insoluble 
Soap upon fabrics or the formation of a scum 
upon the surface of the Water. 
The improving agent or reaction products may 

be embodied in the soap in any desired way, since 
it is the presence of the improving agent rather 
than the manner of incorporating the same into 
the soap which is effective. Thus, the improving 
agent may be added to the Soap at Substantially 
any time after the soap has been formed and 
purified. For bar soaps, it may be incorporated 
into the soap mixture during plasticizing or plod 
ding or may be incorporated into the kettle or 
neet soap. The same procedure may be em 

of a mixture of about 10 parts of the saponifica- 7s ployed when producing soap chips, soap flakes, 
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powdered soap products, spray dried soap and 
the like. 
There is a minimum concentration of the in 

proving agent which must be present in hard 
water to which soap is to be added in Order to 
inhibit completely the precipitation of insoluble 
soaps. If the improving agent is added to the 
hard water prior to the soap, levels of from 0.1 
to 0.001% based on the weight of Water are suff 
cient. If added to the soap, the level is much 
higher, based upon the Weight of soap; for 
example, 5, 10, 20, or even 50%, depending upon 
the softness desired in the final product. By the 
same token, our improving agent as added to 
soap which is rinsed off the washed material by 
infinite dilution can be incorporated at lower 
levels than in more conventional home methods 
of Washing. For example, a washing machine 
charged with clothes, water, and soap containing 
5 or 10% improving agent can be rinsed by con 
tinued dilution and draining without formation 
of Scum or soap curd. If, On the other hand, the 
washed clothes are removed, wrung and placed in 
the rinse, a higher level of improving agent is 
required. This is necessary because the rinse 
water must have the improving agent at a cer 
tain level in the vicinity of the soap as it strikes 
the hard water. To insure such a condition, a 
higher level of the agent in the soap is required 
in home washing machines than in commercial 
machines which rinse by dilution. Newer types 
of home machines work on the commercial basis 
and hence require less improving agent than 
wringer type machines that rinse separately after 
laundering. 

Particular application for the improved agent 
is found in the cleanser field. The ordinary 
cleanser may consist of a mixture of abrasives 
such as volcanic ash and silica with about 3% of 
soybean foots soap and some alkali. The addi 
tion of from a quarter of 1% up to 2% in place 
of or in conjunction with the ordinary soap has 
been found to impart marked improvement to the 
ordinary cleanser. The agent may be sprayed 
into the abrasive so as to wet the individual 
particle surfaces. Among the advantages de 
rived from use of the agent in connection with 
a cleanser resides in the fact that dust is elimi 
nated, primarily because of the oily physical 
characteristics of the improving agent. Like 
wise, by virtue of its high sudsing power, it may 
be substituted for the soap ordinarily employed 
retaining its properties in the presence of hard 
water salts whereas the ordinary soap is in 
activated. In the case of conventional cleansers 
containing soap, the sudsing characteristics are 
considerably impaired because the amount of 
Soap employed is not sufficient to overcome the 
hardness of the water. Furthermore, and in 
addition to improvement in sudsing character 
istics, the agent imparts a fluffy body to the pow 
dered cleanser, thus reducing outage and simul 
taneously improving 'shaking out' character 
istics. 

In laundering fabrics or other materials, after 
the Washing step, the fabrics are generally rinsed 
to remove the soap which adheres to the fabrics. 
If calcium or magnesium salts or salts of other 
"polyvalent metals are present in the rinse water. 
insoluble soap is deposited on and around the 
fibers of the fabric or upon the surfaces as the 
soap solution is diluted due to the rinsing. The 
presence of the improving agent of this inven 
tion in the Soap will prevent this action and, fur 
thermore, it is possible to prevent such deposi 
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14 
tion of insoluble soaps by adding a small amount 
of improving agent directly to the rinse water. 
Very small amounts, for example, 0.001% to 0.1% 
of the modifying agent based on the amount of 
water incorporated in the rinse water gives effec 
tive results. In order to obtain best results, the 
Soapy material should be rinsed with water con 
taining the modifying agent rather than at 
tempting to remove deposited insoluble soap as 
the agent inhibits precipitation of the insoluble 
Soaps much more effectively than it disperses the 
soap curd after it is once formed. Obviously the 
present invention is not only applicable to the 
Washing of fabrics but may be employed in wash 
ing other materials and articles such as glass, 
silverware, painted walls, automobiles, and the 
like. 

Likewise, our improving agent is particularly 
desirable as an ingredient in dusty soap products 
since its soft, oily body effectively renders the 
product dustless. This is an outstanding in 
provement in the art because paraffin oil and 
other materials ordinarily used for killing dust 
in Soaps depress sudsings through defoamer 
action. In accordance with this invention, dust 
may be effectively killed and hard water per 
formance simultaneously improved. This appli 
cation is a continuation-in-part of our copend 
ing application, Serial No. 396,202, filed May 31, 
1941, now abandoned. 
The term "acylating substance' as used in the 

claims is intended to mean any substance capable 
of the formation or introduction of an acyl radi 
cal in or into the material to be, acylated. Such 
acylating substances include carboxylic acids and 
triglyceride fats. 
While we have disclosed the preferred embodi 

ments of our invention, it is understood that the 
details thereof may be varied within the Scope of 
the following claims. 
We claim: 
1. A detergent composition consisting essen 

tially of a fatty acid detergent Soap normally 
tending to form an insoluble precipitate inhard 
water and between about 5 and 50 per cent based 
on the weight of said soap of an acylated dieth 
anolamine condensation product having a pre 
dominant proportion of the diethanolamine prod 
luct with a single replaceable hydrogen of the 
diethanolamine substituted with a higher fatty 
acid acylating group having from about 8 to 14 
carbon atoms, said condensation product being 
obtained by reacting an excess of diethanolamine 
with a higher fatty acid acylating substance hav 
ing fatty acid groups of about 8 to 14 carbon 
atoms at a temperature of between about 120° 
and 250 C. for a period of between about 15 min 
lutes and 16 hours so that the diethanolamine-car 
boxylic acid soap content is reduced below about 
10 per cent, then aging the reaction mixture in 
the presence of a substantial amount of free 
diethanolamine at a temperature of about 40° C. 
to 90° C. for a period of between 4 and 100 hours 
to produce acylated carbons having a predomi 
nance of compounds with a single acylatable hy 
drogen aton replaced by the fatty acid acyl 
group, the duration of each of said periods of 
heating varying within the specified range in 
versely with the temperature, whereby the re 
Sulting product has the property of inhibiting the 
precipitation from aqueous solutions of insoluble 
compounds of fatty acid detergent soap and the 
polyvalent ions of hard water. 

2. A detergent composition consisting essen 
tially of a fatty acid detergent soap normally 
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tending to form an insoluble precipitate in hard 
water and between about 5 and 50 per cent based 
on the weight of the said soap of an acylated 
diethanolamine condensation product having a 
predominant proportion of the diethanolamine 
product with a single replaceable hydrogen of 
the diethanolamine substituted with a higher 
fatty acid acylating group having from about 8 
to 14 carbon atoms, said condensation product 
being obtained by reacting an excess of dietha 
nolamine with a higher fatty acid acylating sub 
stance having fatty acid groups of about 8 to 14 
carbon atoms at a temperature of between about 
140° C. and 160° C. for a period of between about 
2 to 4 hours so that the diethanolamine-car 
boxylic acid soap content is reduced below about 
10 per cent, then aging the reaction mixture in 
the presence of a substantial amount of free di 
ethanolamine at a temperature of about 50' C. 
to 80° C. for a period of about 24 to 48 hours to 
produce acylated carbons having a predominance 
of compounds with a single acylatable hydrogen 
atom replaced by the fatty acid acyl group, the 
duration of each of said periods of heating vary 
ing within the specified range inversely with the 
temperature; whereby the resulting product has 
the property of inhibiting the precipitation from 
aqueous solutions of insoluble compounds of 
fatty acid detergent soap and the polyvalent ions 
of hard water. 

3. A detergent composition consisting essen 
tially of a fatty acid detergent soap normally 
tending to form an insoluble precipitate in hard 
water and between about 5 and 50 per cent based 
on the weight of the said soap of an acylated 
diethanolamine condensation product having a 
predominant proportion of the diethanolamine 
product with a single replaceable hydrogen of 
the diethanolanine substituted with a higher 
fatty acid acylating group having from about 8 
to 14 carbon atoms, said condensation product 
being obtained by reacting an excess of dietha 
nolamine with a higher fatty acid acylating Sub 
stance having fatty acid groups of about 8 to 14 
carbon atoms at a temperature of between about 
120° C. and 250° C. for a period of between about 
15 minutes and 16 hours, adjusting the dietha 
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nolamine soap content to about 3 to 15 per cent 
by adding a higher fatty carboxylic acid to the 
reaction mixture, and aging the resulting mix 
ture in the presence of a substantial amount of 
free diethanolamine at a temperature of about 
40° C. to 90° C. for a period of between 4 and 100 
hours to produce acylated carbons having a pre 
dominance of compounds with a single acylat 
able hydrogen atom replaced by the fatty acid 
acyl group, the duration of each of Said periods 
of heating varying within the specified range 
inversely with the temperature; whereby the re 
sulting product has the property of inhibiting the 
precipitation from aqueous solutions of insoluble 
compounds of fatty acid detergent soap and the 
polyvalent ions of hard water. 

4. A detergent composition consisting essen 
tlally of a fatty acid detergent soap normally 
tending to form an insoluble precipitate in hard 
water and between about 5 and 50 per cent based 
on the weight of the said soap of an acylated 
diethanolamine condensation product having a 
predominant proportion of the diethanolamine 
product with a single replaceable hydrogen of 
the diethanolamine substituted with a higher 
fatty acid acylating group having from about 
8 to 14 carbon atoms, said condensation product 
being obtained by reacting an excess of diethanol 
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anine with a triglyceridic ester of a carboxylic 
acid, said acid having from about 8 to 14 carbon 
atoms, at a temperature of between about 120 
C. and 250° C. for a period of between about 15 
minutes and 16 hours, adjusting the diethanola 
mine soap content to about 3 to 15 per cent by 
adding a higher fatty carboxylic acid to the 
reaction mixture, and aging the resulting mix 
ture in the presence of a substantial amount of 
free diethanolamine at a temperature of about 
40 C. to 90° C. for a period of between 4 and 100 
hours to produce acylated carbons having a pre 
dominance of compounds with a single acylatable 
hydrogen atom replaced by the fatty acid acyl 
group, the duration of each of said periods of 
heating varying within the specified range in 
versely with the temperature; whereby the re 
sulting product has the property of inhibiting 
the precipitation from aqueous solutions of insolu 
ble compounds of fatty acid detergent soap and 
the polyvalent ions of hard water. 

5. A detergent composition consisting essen 
tially of a fatty acid detergent soap normally 
tending to form an insoluble precipitate in hard 
water and between about 5 and 50 per cent based 
on the weight of the said soap of an acylated 
diethanolamine condensation product having a 
predominant proportion of the diethanolamine 
product with a single replaceable hydrogen of 
the diethanolamine substituted with a higher 
fatty acid acylating group having from about 8 
to 14 carbon atoms, said condensation product 
being obtained by reacting an excess of diethanol 
anine with a triglyceridic ester of a carboxylic 
acid, said acid having about 8 to 14 carbon atoms 
per molecule, at a temperature of between about 
140° C. and 160" C. for a period of about 2 to 4 
hours, adjusting the diethanolamine soap con 
tent to between about 3 to 15 per cent by adding 
a higher fatty carboxylic acid to the reaction 
mixture, and aging the resulting mixture at a 
temperature of about 50° C. to 80° C. for a period 
of about 24 to 48 hours to produce acylated car 
bons having a predominance of compounds with 
a single acylatable hydrogen atom replaced by 
the fatty acid acyl group, the duration of each 
of said periods of heating varying within the 
Specified range inversely with the temperature; 
whereby the resulting product has the property 
of inhibiting the precipitation from aqueous solu 
tions of insoluble compounds of fatty acid deter 
gent soap and the polyvalent ions of hard water. 

6. A detergent composition consisting essen 
tially of a fatty acid detergent soap normally 
tending to form an insoluble precipitate in hard 
Water and between about 5 and 50 per cent based 
on the weight of the said soap of an acylated 
diethanolamine condensation product having a 
predominant proportion of the diethanolamine 
product with a single replaceable hydrogen of 
the diethanolamine substituted with a higher 
fatty acid group having from about 8 to 14 carbon 
atoms, said condensation product being obtained 
by reacting an excess of diethanolamine with a 
carboxylic acid having about 8 to 14 carbon atoms 
per molecule at a temperature of between about 
120' C. and 250 C. for a period of between 15 
minutes and 16 hours so that said diethanol 
anine-carboxylic acid soap content is reduced to 
below about 10 per cent, and aging the reaction 
mixture in the presence of a substantial amount 
of free diethanolamine at a temperature of about 
40° C. to 90° C. for a period of between about 4 
to 100 hours to produce acylated carbons having 
a predominance of compounds with a single acyl 
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atable hydrogen atom replaced by the fatty acid 
acyl group, the duration of each of said periods 
of heating varying within the specified range 
inversely with the temperature; whereby the 
resulting product has the property of inhibiting 
the precipitation from aqueous solutions of in 
soluble compounds of fatty acid detergent soap 
and the polyvalent ions of hard water, 

7. A detergent composition consisting essen 
tlally of a fatty acid detergent soap normally 
tending to form an insoluble precipitate in hard 
water and between about 5 and 50 per cent based 
on the weight of the said soap of an acylated 
diethanolamine condensation product having a 
predominant proportion of the diethanolamine 
product with a single replaceable hydrogen of 
the diethanolamine substituted with a higher 
fatty acid group having from about 8 to 14 car 
bon atoms, said condensation product being ob 
tained by reacting an excess of diethanolamine 
with a carboxylic acid having about 8 to 14 car 
bon atoms per molecule at a temperature of be 
tween about 120° C. and 250° C. for a period of 
about 15 minutes to 16 hours, adjusting the di 
ethanolamine-carboxylic acid soap content to 
between about 3 to 15 per cent by adding a higher 
fatty carboxylic acid to the reaction mixture, and 
aging the resulting mixture by maintaining at 
at a temperature of between about 40° C. and 90° 
C. for a period of about 4 to 100 hours to produce 
acylated carbons having a predominance of com 
pounds with a single acylatable hydrogen atom 
replaced by the fatty acid acyl group, the dura 
tion of each of said periods of heating varying 
within the specified range inversely with the 
temperature; whereby the resulting product has 
the property of inhibiting the precipitation from 
aqueous solutions of insoluble compounds of 
fatty acid detergent soap and the polyvalent ions 
of hard water. 

8. A detergent composition consisting essen 
tially of a fatty acid detergent soap normally 
tending to form an insoluble precipitate in hard 
water and between about 5 and 50 per cent based 
On the weight of the said soap of an acylated 
diethanolamine condensation product having a 
predominant proportion of the diethanolamine 
product with a single replaceable hydrogen of 
the diethanolamine substituted with a higher 
fatty acid group having from about 8 to 14 car 
bon atoms, said condensation product being ob 
tained by reacting an excess of diethanolamine 
with a carboxylic acid having about 8 to 14 car 
bon atoms per molecule at a temperature of be 
tween about 140 C. and 160° C. for a period of 
about 2 to 4 hours to reduce the diethanolamine 
Soap content below about 10 per cent, and aging 
the resulting product at a temperature of be 
tween about 50° C. and 80° C. for a period of about 
24 to 48 hours to produce acylated carbons hav 
ing a predominance of compounds with a single 
acylatable hydrogen atom replaced by the fatty 
acid acyl group, the duration of each of said 
periods of heating varying within the specified 
range inversely with the temperature; whereby 
the resulting product has the property of inhibit 
ing the precipitation from aqueous solutions of 
insoluble compounds of fatty acid detergent soap 
and the polyvalent ions of hard water. 

9. A detergent composition consisting essen 
tially of a fatty acid detergent soap normally 
tending to form an insoluble precipitate in hard 
water and between about 5 and 50 per cent based 
on the weight of the said soap of an acylated di 
ethanolamine condensation product having a pre 
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18 
dominant proportion of the diethanolamine prod 
uct with a single replaceable hydrogen of the 
diethanolamine substituted with a higher fatty 
acid group having from approximately 8 to 14 
carbon atoms, said condensation product being 
obtained by reacting an excess of diethanolamine 
with a carboxylic acid having approximately 8 
to 14 carbon atoms per molecule at a temperature 
of between approximately 140° C. to 160° C. for 
a period of about 2 to 4 hours, adjusting the 
diethanolamine soap content to between approxi 
mately 3 to 15 per cent by adding a higher fatty 
Carboxylic acid to the reaction mixture, and aging 
the resulting mixture at a temperature of about 
50° C. to 80° C. for a period of about 24 to 48 
hours to produce acylated carbons having a pre 
dominance of compounds with a single acylatable 
hydrogen atom replaced by the fatty acid acyl 
group, the duration of each of said periods of 
heating varying within the specified range in 
versely with the temperature; whereby the re 
Sulting product has the property of inhibiting 
the precipitation from aqueous solutions of in 
Soluble compounds of fatty acid detergent soap 
and the polyvalent ions of hard water. 

10. A detergent composition consisting essen 
tionally of a fatty acid detergent soap normally 
tending to form an insoluble precipitate in hard 
water and between about 5 and 50 per cent based 
on the weight of the said soap of an acylated 
diethanolamine condensation product having a 
predominant proportion of the diethanolamine 
product with a single replaceable hydrogen of 
the diethanolamine substituted with a lauric acid 
acylating group having from about 8 to 14 car 
bon atoms, said condensation product being ob 
tained by reacting an excess of diethanolamine 
with lauric acid at a temperature of between 
about 120° C. and 250° C. for a period of between 
about 15 minutes and 16 hours so that said di 
ethanolamine-lauric acid soap content is reduced 
below about 10 per cent, and aging the reaction 
mixture in the presence of a substantial amount 
of free diethanolamine at a temperature of be 
tween about 40° C. and 90° C. for a period of about 
4 to 100 hours to produce acylated carbons hav 
ing a predominance of compounds with a single 
acylatable hydrogen atom replaced by the fatty 
acid acyl group, the duration of each of said peri 
Ods of heating varying within the specified range 
inversely with the temperature; whereby the 
resulting product has the property of inhibiting 
the precipitation from aqueous solutions of in 
soluble compounds of fatty acid detergent soap 
and the polyvalent ions of hard water. 

11. A detergent composition consisting essen 
tially of a fatty acid detergent soap normally 
tending to form an insoluble precipitate in hard 
water and between about 5 and 50 per cent based 
On the Weight of the said soap of an acylated 
diethanolamine condensation product having a 
predominant proportion of the diethanolamine 
product with a single replaceable hydrogen of 
the diethanolamine substituted with a lauric acid 
acylating group having from about 8 to 14 car 
bon atoms, said condensation product obtained 
by reacting an excess of diethanolamine with 
lauric acid at a temperature of between about 
140 C. and 160° C. for a period of about 2 to 4 
hours, adjusting the soap content to between 
about 3 to 15 per cent by the addition of a higher 
fatty carboxylic acid to the reaction mixture, and 
aging the resulting mixture at a temperature of 
between about 50° C. and 80° C. for a period of 
between 24 and 48 hours to produce acylated car 
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