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ABSTRACT OF THE DISCLOSURE 

Novel particulate blends of soap and liquid nonionic 
surfactants and a method for preparing same, is disclosed. 
The new method includes the combination of an appro 
priate fatty acid with the liquid nonionic surfactant before 
saponi?cation of the acid. The novel particulate blends are 
dry, non-tacky and free ?owing and are suitable for post 
addition to spray dried detergent powders or for use by 
themselves or with builders as ?nal detergent-formula 
tions. 

This is a continuation of application Ser. No. 167,452, 
?led July 29, 1971, now abandoned. 
The present invention relates to heavy duty, particulate, 

detergent formulations. Speci?cally the invention provides 
a method for incorporating relatively large amounts, 
typically above about 5 percent by weight, of liquid non 
ionic surfactants into heavy duty particulate detergent 
formulations. More speci?cally, a method for combining 
liquid nonionic surfactants with soap, in free ?owing 
particulate form, is provided by the invention. The new 
soap-nonionic particulate material has approximately the 
same density as spray dried detergent powders and can 
be utilized, in combination with builders, as a ?nal deter 
gent formulation, or it can be very advantageously post 
added to spray dried detergent formulations. 
The most commonly used surface active agents in 

heavy duty detergent formulations are anionic compounds 
having detersive properties. Typical of these anionic com 
pounds are the higher alkyl mononuclear aromatic sul 
fonates such as the higher alkyl benzene sulfonates. These 
synthetic detergents are very effective in removing dirt 
from textile fabrics when utilized in conjunction with 
phosphate builders which function to “soften” the water 
being used and to provide detersive action. However, con 
siderable controversy exists today as to the e?icacy of 
utilizing phosphate compounds in detergent formulations 
due to their alleged causation of the eutrophication 
process in lakes, rivers, and streams. Although the eutro 
phication process, wherein an excessive growth of aquatic 
plant life is promulgated in natural water bodies, is not 
completely understood, it is alleged that the phosphate 
compounds present in detergent containing waste water 
are a prime factor in promoting this phenomenon. 

It has been discovered that when the phosphate content 
of a detergent formulation is substantially reduced, the 
nonionic surfactants appear to provide detergent proper 
ties that are superior to anionics in the same reduced 
phosphate content formulation. Apparently the detersive 
effectiveness of nonionic surfactants is effected much less 
by water hardness than that of the commonly used anionic 
surfactants. In the event that the phosphate builders are 
totally or partially removed from detergents, the incorpo 
ration of progressively larger amounts of nonioic sur 
factants into detergent formulations either in place of or 
in addition to anionic surfactants may become very de 
sirable. 
At present, small amounts of nonionic surfactants are - 

added to detergent formulations, primarily to reduce the 
amount of foam generated during the washing cycle. 
However, it has been found that when a substantial 
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amount, typically above 5% by weight, of nonionic sur 
factants is incorporated into the detergent slurry before 
spray drying, a “pluming” problem, manifested by a dense 
black smoke being discharged from the spray tower, 
may be encountered. 
The combination of soap with a liquid nonionic sur 

factant in a detergent formulation is particularly advan 
tageous since it results in a reduction or elimination of 
the high sudsing that is characteristic of anionic surfactants 
in detergent formulations. Prior art attempts to combine 
soap with liquid nonionic surfactants has typically re 
sulted in a gel like mass that ultimately separates into 
two phases, and is unsuited for use in combination with 
powdered detergents. The primary advantage of the pres 
ent invention is a method for combining liquid nonionic 
surfactants with soap in a dry, free ?owing particulate 
form that may be readily utilized in combination with 
builders as a ?nal detergent formulation or post added to 
spray dried detergent formulations to signi?cantly in 
crease the nonionic surfactant content of the ?nal de 
tergent product. 
The nonionic surfactant component of the invention is 

well known and may be de?ned as the reaction product 
of ethylene oxide with a hydrophobic compound contain 
ing a carboxyl mercapto, amido, amino or hydroxy group. 
A preferred type of nonionic surfactant for use in accord 
ance with the invention are ethoxylated long carbon chain 
alcohols. Typically, nonionic ethoxamers of this type have 
an 8 to 20 carbon atom alkyl chain preferably 14 to 18 
and an average of about 4 to 19 preferably 10 to 15 eth 
ylene oxide units per molecule. The range of ethylene 
oxide content that provides the greatest detergency in 
these surfactants usually results in a material that is a 
viscous liquid at room temperature and therefore unsuit 
able for direct addition to spray dried detergent powder. 
The fatty acid component of the new particulate blends 

includes naturally occurring saturated fatty acids as well 
as commercially produced fatty acids derived by hydro 
genating natural products such as coconut oil, palm kernel 
oil, babasu oil etc. The fatty acids of the invention are 
characterized by having a C8 to C22 carbon chain. Pref 
erably the C12 to C18 saturated fatty acids derived from 
beef and pork fat glycerides, and from palm, coconut and 
related oils are used. These acids are commonly known 
in the art as lauric (C12), myristic (C14), palmitic (C16), 
and stearic (C18) acids. Of course, equivalent synthetic 
fatty acids and mixtures of fatty acids can also be used 
in accordance with the invention. 

Accordingly, the invention provides a method for form 
ing particulate blends of soap and liquid nonionic sur 
factants that are free ?owing, non-tacky and contain from 
about 10 to about 50, preferably about 25 percent non-' 
ionic by weight. In accordance with the invention, the 
new method includes the intimate mixing of the fatty acid 
from which the soap is derived with the nonionic sur 
factant prior to saponi?cation of the acid with a neu 
tralizing agent to produce the soap. In formulating the 
new free ?owing blends, the fatty acid material is ini 
tially mixed with liquid nonionic material at an elevated 
temperature, usually between about 150° F. and 200° F., 
until the two components become mutually soluble and 
form a relatively clear liquid. The clear solution is then 
neutralized by mixing with an alkali metal preferably 
sodium and potassium carbonate. The neutralized reac 
tion mass is then permitted to cool to room temperature 
during which it puffs into a porous solid that can be 
mechanically broken up into a free ?owing, non-tacky 
powder having a density approximately equivalent to that 
of spray dried detergent powders, typically between about 
0.25 and 0.75 grams per cc., usually 0.34 grams per cc. 

In accordance with a further speci?c aspect of the 
invention, the new method permits the production of a 
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free ?owing soap-liquid nonionic surfactant particulate 
blend having a nonionic content of up to about 50 per 
cent by weight. The relatively high ethoxamer content of 
the new particulate blend permits a substantial increase 
in the nonionic surfactant content of powdered detergents 
while avoiding the handling, pluming and tackiness char 
acteristics of prior art methods. For example, the post 
addition of the soap-nonionic surfactant material of the 
invention to a conventional powdered detergent to form 
a 50-50 percent by weight mixture results in a ?nal prod— 
uct having a nonionic surfactant content of up to about 
25 percent by Weight. 
The following speci?c examples are further illustrative 

of the nature of the present invention but it is under 
stood that the invention is not limited thereto. All 
amounts and proportions are by weight unless otherwise 
indicated. 

EXAMPLE 1 

50 parts of a liquid ethoxylated fatty alcohol, having 
a 14- to 15 carbon atom alkyl chain and an average of 
11 ethylene oxide units per molecule are mixed with 
50 parts of lauric acid and heated to 180° -F. to form a 
clear solution. 100 parts of anhydrous sodium carbonate 
are mixed into the fatty acid-nonionic solution and the 
mixture is reheated to 180° F. and stirred until the neu 
tralization reaction is complete. The mixing is then 
stopped and the reaction product is allowed to cool. Dur~ 
ing cooling the reaction product puffs to a porous solid 
that can be milled to particulate form. The resulting 
particulate material is dry, non-tacky and has a density 
of about 0.35 g./cc. 

EXAMPLE 2 

Example 1 is repeated with similar results using liquid 
nonionic surfactants derived by ethoxylating fatty alco 
hols having the following alkyl carbon atom chains and 
the indicated average number of ethylene oxide units per 
molecule. 

Average number of 
Carbon atom chain: ethylene oxide units 

16-18 ___ 12 

10-14 ___..._ 7 

10-14 _________________________________ __ 4 

16-1'8 ____ __. 11 

16-18 _ 6‘ 

16-18 _________________________________ __ 10 

16-18 19 

All of the foregoing soap-nonionic particulate blends 
are dry, free ?owing and very suitable for post-addition 
to typical spray dried detergent powders. 

EXAMPLE 3 

Example 1 is repeated with similar results using myris 
tic acid in place of lauric acid and potassium carbonate in 
place of sodium carbonate. Because potassium carbonate 
deliquesces, a moisture scavenger, such as sodium car 
bonate, pulverized sucrose, corn sugar, mannitol, etc. 
should be present in the reaction mass. To further pre 
vent the potassium carbonate from deliquescing, only a 
su?icient amount to perform the neutralization reaction 
should be used. 

EXAMPLE 4 

Example 3 is repeated, with similar results, using each 
of the nonionic surfactants listed in example 2. 

EXAMPLE 5 

Example 3 is repeated, with similar results, using stearic 
acid in place of myristic acid. 

EXAMPLE 6 

‘Example 5 is repeated, with similar results using each 
of the nonionic surfactants listed in example 2 
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‘EXAMPLE 7 

Example 3 is repeated, with similar results using pal 
mitic acid in place of myristic acid. 

EXAMPLE 8 

Example 7 is repeated, with similar results, using each 
of the nonionic surfactants listed in example 2. 

EXAMPLE 9 

50 parts of a liquid ethoxylated fatty alcohol having 
a 14 to 15 carbon atom alkyl chain and an average of 
11 ethylene oxide units per molecule are mixed with 50 
parts of a fatty acid mixture derived by combining 30 
percent by weight hydrogenated coconut oil fatty acids 
and 70 percent by weight of hydrogenated tallow fatty 
acids. The fatty acid mixture has the following composi— 
tion: 

Percent 
C8 caprylic acid ________________________ __ 2.5-3 
C10 capric acid _________________________ _. 2.0-3 
C2 lauric acid __________________________ .._ 4.5-10 
C14 myristic acid ________________________ __ 8.0-l0 
C16 palmitic acid ________________________ __ 12.0-15 
C18 stearic acid ________________________ __ 71.0-59 

The ethoxamer-fatty acid mixture is heated to about 
180° F. to form a clear solution and 50 parts of potas 
sium carbonate and 50 parts of anhydrous sodium car 
bonate are mixed into the solution. The mixture is then 
reheated to 180° and stirred until the neutralization 
reaction is complete. After neutralization the mixing is 
terminated and the reaction mass allowed to cool. Dur 
ing cooling the reaction product puffs to a porous solid 
that can be milled to particulate form. The resulting par 
ticulate material is dry, non-tacky and has a density of 
about 0.35 g./cc. 

EXAMPLE 10 

Example 9 is repeated with similar results using a 
liquid nonionic ethoxamer having an alkyl chain of 16-18 
carbon atoms and an average of 12 ethylene oxide units 
per molecule. A fatty acid mixture having the following 
composition is used. 

Percent 
C12 lauric acid ..__ 10-15 
C14 myristic acid _________________________ __ 20-40 
C16 palmitic acid ________________________ ..._ 15-20 
C18 stearic acid __________________________ __ 55-25 
C20 arachidic acid ________________________ .._ 8.0 
C22 behenic acid _________________________ ._.. 5.0 

EXAMPLE 1 1 

Example 9 is repeated with similar results using a mix 
ture of fatty aclds having the following composition: 

Percent 
C8 caprylic acid __..__ _ 5.0 
C10 capric acid ’ ___ ___ 6.0 

C12 lauric acid _____________________________ __ 34.0 
C1,, myristic acid 15.0 
C16 palmitic acid 14.0 

Since the new soap-nonionic particulate blends are dry, 
non-tacky and free ?owing and have about the same den 
sity as spray dried detergent powders, they are very suit 
able for use either in place of, or in combination with, 
typical spray dried powders by post adding the new soap 
nonionic blend to the detergent after spray drying. The 
new soap-nonionic particulate blend can also be utilized 
as a ?nal detergent formulation either with or without 
builders, as desired. Although the foregoing speci?c ex 
amples are presently preferred in the practice of the in 
vention, variations may be made and equivalents may be 
substituted without departing ‘from the spirit of the inven 
tion. Consequently, reference should be made to the fol 
lowing claims in determining the full scope of the 
invention. 
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I claim: 
1. A free ?owing particulate detergent material consist 

ing essentially of, 
(a) from about 10 up to about 50 percent by Weight, 
of a liquid nonionic surfactant chosen from the group 
consisting of ethoxylated fatty alcohols having an 
alkyl chain of from 8 to 20 carbon atoms and an 
average of from about 4 to about 19 ethylene oxide 
units per molecule, 

(b) at least 50 percent by weight of soap an alkali 
metal chosen from the group consisting of the so 
dium and potassium salts of saturated C12 to C18 fatty 
acids, 

(0) said nonionic surfactant and said soap being physi 
cally combined to form a free ?owing, porous par 
ticulate material and 

(d) said free ?owing porous particulate material hav 
ing a density from 0.25 to 0.75 grams per cc. 

2. The free ?owing particulate detergent material of 
claim 1 further characterized by having a density of about 
0.34 grams per cc. 

3. The free ?owing particulate detergent material of 
claim 1 further including an amount of water not greater 
than the Water generated during saponi?cation of said 
soap. 

4. The particulate detergent of claim 1 wherein, 
(a) said ethoxylated fatty alcohol is chosen from the 
group having a alkyl chain of from about 14 to about 
18 carbon atoms and an average of about 10 to about 
12 ethylene oxide units per molecule. 

5. The particulate detergent of claim 1 wherein, 
(a) said alkali metal is sodium. 
6. The particulate detergent of claim 1 wherein, 
(a) said alkali metal is sodium and, 
(b) said fatty acid is lauric acid. 
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_ 7. The particulate deteregnt material of claim 1 where 
1n, 

(a) the amount of said nonionic surfactant is about 
25 percent by weight. 
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