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14 Claims. (C. 252-89) 
This application is a continuation-in-part of patent ap 

plication Ser. No. 370,716, filed. May 27, 1964, now 
abandoned, which, in turn, is a continuation-in-part of 
patent application Ser. No. 60,083, filed Oct. 3, 1960, 
now abandoned. 
This invention relates in one aspect to detergent com 

positions and in a second aspect to low foaming deter 
gent compositions, especially adapted for use in auto 
matic dishwashing machines. 

It is known in the prior art to employ, as automatic 
dishwashing detergents, alkaline detergent salts and mix 
tures of alkaline condensed phosphates, and alkaline de 
tergent salts which may contain chlorinated trisodium 
phosphate. See, for example, U.S. Patent No. 2,689,225. 
It is also known that such compositions can optionally, 
but advantageously, be formulated with suitable surface 
active agents as described in U.S. Patent No. 2,895,916. 
Aqueous solutions of the aforementioned compositions 
have good detergency, readily remove objectionable stains 
from plastic and ceramic dinnerware and are easily rinsed 
from glasses, dishes and silverware without leaving un 
desirable films, streaks or spots thereon. Although these 
compositions have many advantageous features, never 
theless, they have the undesirable feature of foaming 
in the presence of raw egg soil. Since foaming can re 
duce the efficiency of the automatic dishwashing ma-. 
chine by retarding the mechanical action of the fine water 
sprays and by reducing the rate of rotation of the per 
forated spray arms in certain types of machines, it would 
be advantageous, therefore, to provide an automatic dish 
washing detergent which does not foam excessively in 
the presence of raw egg soil or other proteinaceous 
matter. 

Accordingly, it is a purpose of this invention to pro 
vide a composition which, when formulated with an auto 
matic dishwashing detergent, will reduce foam during 
use thereof in the presence of proteinaceous matter. 

In accordance with this invention, it has now been 
discovered that the foaming characteristics of an aqueous 
solution of an automatic dishwashing detergent contain 
ing alkaline detergent salts are substantially reduced in 
the presence of proteinaceous soil when this detergent is 
formulated with a composition containing a nonionic sur 
face active agent and at least one alkyl phosphate ester 
having 18 carbon atoms in the alkyl radical or, more 
specifically, selected from the group consisting of stearyl 
acid phosphate and oley acid phosphate. 
The nonionic surface active agents which are advan 

tageously employed in the compositions of the invention 
are generally the polyoxyalkylene adducts of hydrophobic 
bases wherein the oxygen/carbon atom ratio in the oxy 
alkylene portion of the molecule is greater than 0.40. 
Those compositions which are condensed with hydro 
phobic bases to provide a polyoxyalkylene portion hav 
ing an oxygen/carbon atom ratio greater than 0.40 in 
clude ethylene oxide, butadiene dioxide and glycidol, mix 
tures of these alkylene oxides with each other and with 
minor amounts of propylene oxide, butylene oxide, amyl 
ene oxide, styrene oxide, and other higher molecular 
weight, alkylene oxides. Ethylene oxide, for example, 
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2 
is condensed with the hydrophobic base in an amount 
sufficient to impart water dispersibility or solubility and 
surface active properties to the molecule being prepared. 
The exact amount of ethylene oxide condensed with the 
hydrophobic base will depend upon the chemical char 
acteristics of the base employed and is readily apparent 
to those of ordinary skill in the art relating to the syn 
thesis of Oxyalkylene surfactant condensates. 

Typical hydrophobic bases which can be condensed 
with ethylene oxide in order to prepare nonionic sur 
face active agents include mono- and polyalkyl phenols, 
polyoxypropylene condensed with a base having from 
about 1 to 6 carbon atoms and at least one reactive hy 
drogen atom, fatty acids, fatty amines, fatty amides and 
fatty alcohols. The hydrocarbon ethers such as the ben 
zyl or lower alkyl ether of the polyoxyethylene sur 
factant condensates are also advantageously employed in 
the compositions of the invention. 
Among the suitable nonionic surfactants are the poly 

oxyethylene condensates of alkyl phenols having from 
about 6 to 20 carbon atoms in the alkyl portion and 
from about 5 to 30 ethenoxy groups in the polyoxyethyl 
ene radical. The alkyl substituent on the aromatic nu 
cleus may be octyl, diamyl, n-dodecyl, polymerized pro 
pylene such as propylene tetramer and trimer, isooctyl, 
nonyl, etc. The benzyl ethers of the polyoxyethylene con 
densates of monoalkyl phenols impart good properties 
to the compositions of the invention and at typical prod 
uct corresponds to the formula: 

Higher polyalkyl oxyethylated phenols corresponding to 
the formula: 

R 

(CH2CH2O).H. 
Ri 

R2 

wherein R is hydrogen or an alkyl radical having from 
about 1 to 12 carbon atoms, R and R are alkyl radicals 
having from about 6 to 16 carbon atoms and n has a 
value from about 10 to 40, are also suitable as nonionic 
surfactants. A typical oxyethylated polyalkyl phenol is 
dinonyl phenol condensed with 14 moles of ethylene 
oxide. 
Other suitable nonionic surface active agents are co 

generic mixtures of conjugated polyoxyalkylene com 
pounds containing in their structure at least one hydro 
phobic oxyalkylene chain in which the oxygen/carbon 
atom ratio does not exceed 0.40 and at least one hydro 
philic oxyalkylene chain in which the oxygen/carbon atom 
ratio is greater than 0.40. 

Polymers of oxyalkylene groups obtained from propyl 
ene oxide, butylene oxide, amylene oxide, styrene oxide, 
mixtures of such oxyalkylene groups with each other and 
with minor amounts of polyoxyalkylene groups obtained 
from ethylene oxide, butadiene dioxide, and glycidol are 
illustrative of hydrophobic oxyalkylene chains having an 
oxygen/carbon atom ratio not exceeding 0.40. Polymers 
of oxyalkylene groups obtained from ethylene oxide, 
butadiene dioxide, glycidol, mixtures of such oxyalkylene 
groups with each other and with minor amounts of oxy 
alkylene groups obtained from propylene oxide, butylene 
oxide, amylene oxide and styrene oxide are illustrative 
of hydrophilic oxyalkylene chains having an oxygen/ 
carbon atom ratio greater than 0.40. 
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Among the conjugated polyoxyalkylene compounds 
hich can be used in the compositions of the invention 
re those which correspond to the formula: 

therein Y is the residue of organic compound having 
rom about 1 to 6 carbon atoms and one reactive hy 
rogen atom, n has an average value of at least about 
.4 as determined by hydroxyl number and m has a 
alue such that the oxyethylene portion constitutes about 
0 to 90 weight percent of the molecule. These surface 
ctive agents are more particularly described in U.S. 
'atent No. 2,677,700. 
Other conjugated polyoxyalkylene surface active agents 

which are most advantageously used in the compositions 
if the invention correspond to the formula: 

wherein Y is the residue of an organic compound having 
rom about 2 to 6 carbon atoms and containing x re 
ctive hydrogen atoms in which x has a value of at least 
bout 2, n has a value such that the molecular weight 
of the polyoxypropylene hydrophobic base is at least 
about 900 and m has a value such that the oxyethylene 
:ontent of the molecule is from about 10 to 90 weight 
percent. Compounds falling within the scope of the 
lefinition for Y include, for example, propylene glycol, 
glycerine, pentaerythritol, trimethylolpropane, ethylene 
iiamine and the like. As already noted, the oxypropyl 
2ne chains optionally, but advantageously, contain Small 
amounts of ethylene oxide and the oxyethylene chains 
also optionally, but advantageously, contain small 
amounts of alkylene oxides such as propylene oxide and 
butylene oxide. These compositions are more particu 
larly described in U.S. Patent No. 2,674,619. Addition 
all conjugated polyoxyalkylene surface active agents which 
are advantageously used in the compositions of this in 
vention correspond to the formula: 

P(CHO) (CHO).H. 
wherein P is the residue of an organic compound hav 
ing from about 8 to 18 carbon atoms and containing x 
reactive hydrogen atoms in which x has a value of 1 or 
2, n has a value such that the molecular weight of the 
polyoxypropylene portion is at least about 58 and m has 
a value such that the oxyethylene content of the molecule 
is from about 10 to 90 weight percent and the formula: 

PI(CHAO) (CHO)H). 
wherein P is the residue of an organic compound having 
from about 8 to 18 carbon atoms and containing x re 
active hydrogen atoms in which x has a value of 1 or 2, 
in has a value such that the molecular weight of the 
polyoxyethylene portion is at least about 44 and m has 
a value such that the oxypropylene content of the mole 
cule is from about 10 to 90 weight percent. In either 
case the oxypropylene chains may contain optionally, but 
advantageously, small amounts of ethylene oxide and the 
oxyethylene chains may contain also optionally, but ad 
vantageously, small amounts of alkylene oxides such as 
propylene oxide, butylene oxide and higher alkylene 
oxides containing 8 to 18 carbon atoms in the alkyl 
chains. 

Thus, cogeneric mixtures of conjugated polyoxyalkyl 
ene compounds containing in their structure the residue 
of an active hydrogen-containing compound and at least 
one hydrophobic chain of units selected from the group 
consisting of oxypropylene and oxypropylene-oxyethylene 
units in which the oxygen/carbon atom ratio does not 
exceed 0.40 and at least one hydrophilic chain of units 
selected from the group consisting of oxyethylene and 
oxyethylene-oxypropylene units in which the oxygen/ 
carbon atom ratio is greater than 0.40 are suitable non 
ionic surface active agents. 

Further suitable nonionic surface active agents are the 
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4. 
polyoxyethylene esters of higher fatty acids having from 
about 8 to 22 carbon atoms in the acyl group and from 
about 8 to 30 ethenoxy units in the oxyethylene portion. 
Typical products are the polyoxyethylene adducts of tall 
oil, rosin acids, lauric, stearic and oleic acids and the 
like. Additional nonionic surface active agents are the 
polyoxyethylene condensates of higher fatty acid amines 
and amides having from about 8 to 22 carbon atoms in 
the fatty alkyl or acyl group and about 10 to 30 ethenoxy 
units in the oxyethylene portion. Illustrative products 
are coconut oil fatty acid amines and amides condensed 
with about 10 to 30 moles of ethylene oxide. 

Other suitable polyoxyalkylene nonionic Surface ac 
tive agents are the alkylene oxide adducts of higher ali 
phatic alcohols and thioalcohols having from about 8 to 
22 carbon atoms in the aliphatic portion and about 3 to 
50 oxyalkylene units in the oxyalkylene portion. Typical 
products are synthetic fatty alcohols, such as n-decyl, n 
undecyl, n-dodecyl, n-tridecyl, n-tetradecyl, n-hexadecyl, 
n-octadecyl and mixtures thereof condensed with 3 to 50 
moles of ethylene oxide, a mixture of normal fatty alco 
hols condensed with 8 to 20 moles of ethylene oxide and 
capped with benzyl halide or an alkyl halide, a mixture of 
normal fatty alcohols condensed with 10 to 30 moles of 
a mixture of ethylene and propylene oxides, a mixture of 
several fatty alcohols condensed sequentially with 2 to 20 
moles of ethylene oxide and 3 to 10 moles of propylene 
oxide, in either order; or a mixture of normal fatty al 
cohols condensed with a mixture of propylene and ethyl 
ene oxides, in which the oxygen/carbon atom ratio is 
less than 0.40, followed by a mixture of propylene and 
ethylene oxides in which the oxygen/carbon atom ratio 
is greater than 0.40, or a linear secondary alcohol con 
densed with 3 to 30 moles of ethylene oxide, or a linear 
secondary alcohol condensed with a mixture of propylene 
and ethylene oxides, or a linear secondary alcohol con 
densed with a mixture of ethylene, propylene, and higher 
alkylene oxides. 
The preferred alkyl phosphate esters which are used 

in the compositions of this invention are predominantly 
monostearyl phosphate which can contain, in addition 
thereto, di- and tristearyl phosphates and monooley 
phosphates which can contain, in addition thereto, di 
and trioleyl phosphates. 
The alkyl phosphate esters available on the market are 

generally mixtures of mono- and dialkyl phosphate esters 
which may also contain some trialkyl phosphate. For 
purposes of this invention the preferred alkyl phosphate 
ester compositions can contain, in addition to the mono 
alkyl phosphate, up to about 50 mole percent of the 
dialkyl phosphate and up to about 5 weight percent of the 
trialkyl phosphate. In a preferred embodiment of this 
invention, at least 50 mole percent of the stearyl acid 
phosphate component is the monostearyl phosphate. 
The salts and particularly the alkali metal salts of the 

alkyl phosphate esters may also be employed as is ap 
parent to anyone skilled in the art. Accordingly, the 
expressions "stearyl acid phosphate' and "oley acid 
phosphate,' as used herein, include the salts of the stearyl 
and oleyl acid phosphates. 
The compositions of the invention generally contain 

from about 50.0 to 99.9 weight percent of the nonionic 
surface active agent and from about 0.1 to 50.0 weight 
percent of the alkyl phosphate ester. The compositions 
are readily prepared by blending the ingredients in the 
aforementioned proportions in a conventional mixing ap 
paratus at a temperature from about room temperature 
up to about 100° C., depending upon the melting point 
of the materials used and, when desirable, following the 
blending step by a grinding or flaking step so as to obtain 
the blended ingredients in a suitable particle size. The 
composition is then added to the automatic dishwashing 
detergent in order to reduce foaming during use thereof. 
Also, the ingredients of the compositions of the invention 
can be added separately, in the proportions set forth, to 
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the automatic dishwashing detergent to accomplish de foaming. 
The automatic dishwashing detergents to which the 

compositions of the invention are added in order to 
reduce foaming of aqueous solutions thereof in the pres 
ence of raw egg soil generally contain 0 to 80 weight 
percent of an alkaline condensed phosphate salt such as 
tetrasodium pyrophosphate and those polyphosphates of 
the calcium and magnesium ion sequestering type whose 
Na2O/POs ratios range from 1:1 to 1.67:1 and 20 to 100 
weight percent of an alkaline detergent salt such as sodi 
um carbonate, sodium bicarbonate and mixtures thereof, 
modified soda, di- and trisodium orthophosphate, sodium 
metasilicate, sodium sesquisilicate, borax and sodium 
borate. In addition, these detergents often include 5 to 
25 weight percent chlorinated trisodium phosphate. A 
mixture of lithium hypochlorite or chlorinated syanuric 
acid and trisodium phosphate can be used in place of 
chlorinated trisodium phosphate. An automatic dish 
washing detergent of this type can be prepared by adding 
an aqueous silicate solution to substantially anhydrous 
sodium tripolyphosphate and subsequently adding chlori 
nated trisodium phosphate thereto under the conditions 
as described in U.S. Patent No. 2,895,916. Although 
the compositions of the invention can be added at any 
time during the preparation of the dishwashing detergent, 
they are preferably added simultaneously with the aque 
ous silicate solution. 
A preferred automatic dishwashing composition charac 

terized by low forming in the presence of proteinaceous 
matter comprises about 80 to 99.9 weight percent of the 
automatic dishwashing detergent of the type described 
above and about 0.1 to 20 weight percent of the com 
position of this invention. 

It has been noted that the foaming characteristics of the 
above-described automatic dishwashing detergents in the 
presence of raw egg soil are reduced slightly by formulat. 
ing with either a nonionic surface active agent or specified 
alkyl phosphate ester but, as will be apparent from cer 
tain of the examples hereinafter set forth, the foaming 
characteristics of these detergents are substantially re 
duced when the detergents are formulated with a com 
position containing both a nonionic surface active agent 
and specified alkyl phosphate ester. 
The foam characteristics of the detergent compositions 

were measured by observing the rate of rotation of the 
perforated spray arm of an automatic dishwashing ma 
chine during the washing cycle in which raw egg soil and 
detergent were present in definitive quantities. The rate 
of rotation of the spray arm is, of course, inversely pro 
portional to the amount of foam present. In each of the 
subsequent examples, foam evaluation was carried out in 
a Hobart Kitchen Aid dishwasher. The procedure fol 
lowed was to turn on the machine and, after part of the 
water had been added, turn off the machine and add the 
detergent composition and additives, if any, and 15 cc. 
of raw egg. The dishwasher was then turned on again 
and the balance of the water added. The water was at 
a temperature of about 160 F. After the washing cycle 
started, the rate of rotation of the perforated spray arm 
was measured from the first to the second minute and 
from the third to the fourth minute. In the presence of 
excess foam, the rotor arm stopped or the foam over 
flowed. A spray arm rotation of about 70 r.p.m. or more 
is indicative that foam formation is being substantially depressed. 
The following examples further illustrate the invention. 

Example I 
This example sets forth the effect of (1) a nonionic 

surface active agent, (2) an alkyl phosphate ester having 
18 carbon atoms in the alkyl radical, and (3) a mixture 
of a nonionic surface active agent and the alkyl phosphate 
ester as foam suppressing agents for an automatic dish 
washing detergent. 
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6 
The automatic dishwashing detergent employed in this 

example and referred to herein as Composition. A con 
tained the following ingredients in the proportions set 
forth: 

Composition A: Parts by weight 
Chlorinated trisodium phosphate 12 hydrate -- 7.2 
Trisodium phosphate 12 hydrate ----------- 23.6 
Sodium tripolyphosphate 6 hydrate --------- 51.2 
Waterglass (1NaO/2SiO2) 50% solids ------ 12.9 
Sodium chloride ------------------------- 1.6 

Composition A and Composition. A formulated with addi 
tives (1), (2) and (3) above identified were evaluated 
for foaming characteristics in the presence of raw egg soil 
in a Hobart dishwasher in accordance with the procedure 
previously outlined and the ingredients, quantities thereof 
and results are set forth in Table 1. 

TABLE 1. 

Composition Weight RE; 
Grams (3rd-4th min.) 

Composition A------------------------ 25.00 23 
Composition A------------------------ 24,70 
and 39 

Nonionio 1---------------------------- 0.30 
Composition A.------------ 24.70 
and 59 

Stearyl acid phosphate 1. 0.05 
Composition A------------ 24.70 
and 

Nonionic I---------------------------- 0.30 8 
and 

Stearyl acid phosphate --------------- 0.05 

1 The stearyl acid phosphate used in this example contained 78% by weight monostearyl acid phosphate, 17% by weight distearylacid phos 
phate, balance tristearyl acid phosphate, phosphoric acid and impurities. 
Nonionic 1 defines a mixture of nonionic surface active agents consist ing of (a) 90 weight percent polyoxyethylene-polyoxypropylene:polyoxy 

ethylene polyol wherein the average molecular weight of the polyoxypro 
pylene base is about 1,750 and the Rayyeh's content of the molecule is about 25 weight percent, and (b) 10 weight percent of a 
polyoxyethylene-polyoxypropylene-polyoxyethylene polyol wherein the 
average molecular weight of the polyoxypropylene base is about 1,750 and the polyoxyethylene content of the molecule is about 10 weight percent. 

It will be noted from Table 1 that although the nonionic 
surface active agent and the phosphate separately had a 
slight foam suppressing effect on the dishwashing deter 
gent, the combination of the nonionic and phosphate 
significantly and substantially reduced the foam charac 
teristics of the detergent in the presence of egg soil. Thus, 
the combination of the nonionic surface active agent and 
the phosphate synergistically depresses foam formation 
of the detergent in the presence of raw egg soil. 

Example 2 
This example sets forth the effect of additional non 

ionic surface active agents alone and in admixture with 
an alkyl acid phosphate ester having 18 carbon atoms in 
the alkyl radical as foam suppressing agents for an auto 
matic dishwashing detergent. 
The automatic dishwashing detergent employed in this 

example and referred to herein as Composition B con 
tained the following ingredients in the proportions set 
forth: 

Composition B: Parts by weight 
Sodium tripolyphosphate ----------------- 41.80 
Trisodium phosphate 12 hydrate ---------- 11.30 
Sodium metasilicate, anhydrous ---------- 14.70 
Sodium sulfate ------------------------- 51 
Sodium chloride ------------------------ . 12 

Composition B formulations with the surface active 
agents identified in Table 2 below as Nonionic 2 and Non 
ionic 3 alone and with the stearyl acid phosphate were 
evaluated for foaming characteristics in the presence of 
raw egg soil in a Hobart Dishwasher in accordance with 
the procedure previously outlined in Example 1 and the 
ingredients, quantities thereof and results are set forth 
in Table 2 below. 

Nonionic 2 defines a tertiary amine having one fatty 
alkyl group, derived from coconut oil and two polyoxy 
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thylene groups attached to the nitrogen. The general 
ormula is: 

(CH2CH2O).H. 
RN 

cHCHo).H 
wherein R represents the radical derived from the coconut 
oil, x plus y=15 and the average molecular weight is 875. 
Nonionic 3 defines an N-substituted fatty acid amide 

having one fatty acyl group derived from coconut oil and 
wo polyoxyethylene groups attached to the nitrogen. The 
general formula is: 

O (CH2CH2O).H. 
/ 

RCN 
N 
(CH2CH2O)II 

wherein RC represents the radical derived from the coco 
nut oil, plus y=15 and the average molecular weight 
is 889. 
The stearyl acid phosphate ester was the same as em 

ployed in Example 1. 
TABLE 2 

Composition Weight, 
Grams 

17.1 

1.35 
17. 

1.35 

0.35 
20.0 

0.2 
20.0 

0.05 

It will be noted from Table 2 that although the nonionic 
surface active agents 2 and 3 alone had none or a negligible 
foam suppressing effect on the dishwashing detergent, the 
combination of either nonionic with the stearyl acid phos 
phate significantly and substantially reduced the foam 
characteristics of the detergent in the presence of egg soil. 
Thus, Examples 1 and 2 illustrate that the combination of 
various nonionic surface active agents with the alkyl phos 
phate ester depresses foam formation to a substantial 
degree as compared to any of the nonionic surface active 
agents alone in the presence of raw egg soil. 

Examples 3-22 
Examples illustrating the effectiveness of additional 

combinations of steary acid phosphate and oley acid 
phosphate with nonionic surface active agents as foam 
suppressing agents for automatic dishwashing detergents 
are provided in Table 3 below. 
The following automatic dishwashing detergents, in 

dicated in Table 3 below as Compositions C, D, and E, 
were prepared containing the following ingredients and 
the proportions set forth: 

R.p.m. 
(1st-2nd min.) 

Composition B------------------------ 
3. 

Nonionic 2---------------------------- 
Composition B------ 
and 

Nonionic 2---------------------------- 
and - Stearyl acid phosphate---------------- 

Composition B------------------------ 
and 

Nonionic 3---------------------------- 
Composition B------------------------ 
and Nonionic 3---------------------------- 
and Stearyl acid phosphate---------------- 

20 

86 

34 

82 

Composition C: Parts by weight 
Sodium tripolyphosphate ------------------- 60 
Sodium carbonate -------------------------- 20 
Sodium metasilicate, anhydrous ------------- 20 

Composition D: 
Trisodium phosphate ---------------------- 20 
Sodium tetraborate 5 hydrate --------------- 25 
Sodium metasilicate, anhydrous ------------- 20 
Sodium carbonate ------------------------- 35 

Composition E: 
Trisodium phosphate ----------------------- 20 
Chlorinated trisodium phosphate ------------- 5 
Sodium tetraborate 5 hydrate --------------- 25 
Sodium metasilicate, anhydrous ------------- 20 
Sodium carbonate ------------------------- 30 
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8 
Compositions A and B set forth above in connection 

with Examples 1-3 and Compositions C, D, and E were 
formulated in the proportions shown in Table 3 below 
with various nonionic surface active agents and the spec 
ified alkyl phosphate esters. 
The nonionic surface active agents, indicated by num 

bers ranging from 1-15 in Table 3 below, are as follows: 
Nonionics 1 and 2 are described above in connection 

with Examples 1 and 2. 
Nonionic 4 defines the benzyl ether of octylphenoxy 

polyethoxy ethanol having about 15 ethenoxy units in the 
Oxyethylene portion. 

Nonionic 5 defines the polyoxyethylene adduct of 
branched chain nonyl phenol having about 9 to 10 ethe 
noxy units in the oxyethylene portion. 

Nonionic 6 defines the polyoxyethylene adduct of poly 
oxypropylene condensed with ethylene diamine wherein 
the oxypropylene hydrophobic base has a molecular 
weight of about 3600 and the oxyethylene content is about 
15 weight percent of the molecule. 

Nonionic 7 defines a heteric conjugated polyoxyalkylene 
polyl wherein a mixture of 90 weight percent propylene ox 
ide and 10 weight percent ethylene oxide is condensed with 
trimethylolpropane so as to provide a hydrophobic base 
having a molecular weight of about 3200 and a mixture 
of 90 weight percent ethylene oxide and 10 weight per 
cent propylene oxide is subsequently condensed with the 
hydrophobic base so as to provide a hydrophilic portion 
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having a molecular weight of about 1280. 
Nonionic 8 defines an ethoxylated synthetic fatty alco 

hol, consisting of a mixture of n-dodecanol, n-tetradecanol, 
n-hexadecanol and n-octadecanol, containing 60-65 per 
cent by weight of ethylene oxide. 

Nonionic 9 defines a polyoxyethylene ester of tall oil. 
Nonionic 10 defines the polyoxyethylene adduct of a 

straight chain n-alkyl phenol having about 10-14 ethe 
noxy units in the oxyethylene portion and about 12-14 
carbons in the alkylportion. 

Nonionic 11 defines polyethylene glycol tert. dodecyl 
thioether. 

Nonionic 12 defines the polyoxyethylene adduct of a 
polyoxypropylene hydrophobic base having a molecular 
weight of about 1750 wherein the oxyethylene content is 
about 10 weight percent of the molecule. 

Nonionic 13 defines a polyoxyalkylene polyol wherein 
a mixture of 1500 parts by weight of ethylene oxide and 
500 parts by weight of propylene oxide is condensed with 
500 parts by weight of a mixture of normal fatty alcohols 
having from 10 to 18 carbon atoms and, more specifically, 
a mixture of by weight 35 percent of a 10-carbon atom 
fatty alcohol, 15 percent of a 12-carbon atom fatty alco 
hol, 15 percent of a 16-carbon atom fatty alcohol, and 
35 percent of an 18-carbon atom fatty alcohol. 

Nonionic 14 defines a polyoxyalkylene polyol wherein 
788 parts by weight of commercial lauryl alcohol is se 
quentially condensed with 1056 parts by weight of ethyl 
ene oxide and 696 parts by weight of propylene oxide. 

Nonionic 15 defines a heteric conjugated polyoxyalkyl 
ene polyol wherein a mixture of 252 parts by weight of 
propylene oxide and 108 parts by weight of ethylene 
oxide is condensed with 600 parts by weight of a mixture 
of normal fatty alcohols having from 12 to 18 carbon 
atoms and, more specifically, a mixture of by weight 40 
percent of a 12-carbon atom fatty alcohol, 30 percent of 
a 14-carbon atom fatty alcohol, 20 percent of a 16-carbon 
atom fatty alcohol, and 10 percent of an 18-carbon atom 
fatty alcohol to provide a hydrophobic base. A mixture 
of 1008 parts by weight ethylene oxide and 432 parts by 
weight propylene oxide is subsequently condensed with the 
hydrophobic base. 
The stearyl acid phosphate is the same as that employed 

in Example 1. 
The oleyl acid phosphate is a mixture of equimolar 

amounts of monooleyl acid phosphate and dioley acid 
phosphate. 
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TABLE 3 

Base Nomionic Ester 
Example R.p.m. Water Temp., 
No. (1st-2nd min.) o F. Composition Wt, gms. Designation Wt., gms. Material Wt, gms. 

18.6 1. 0.20 Stearyl acid phosphate------ 0.2 15 140 
18, 6 1 0.30 d 0.1 109 135 
18.6 0.35 0.05 98 135 
18, 6 2 0.20 0.2 100 135 
8.6 2 0.30 0. 90 35 
8.6 4. 0.30 0.05 78 60 
18, 6 5 0.30 0.05 69 160 
18.6 6 0.30 0.05 80 160 
18.6 7 2.25 0.15 90 160 
7. 8 35 0.35 89 160 

18.3 9 1, 60 0.20 99 160 
17. 10 0.30 0.075 75 160 
18.6 11 0.30 ----- do---------------- - 0.10 64 60 
25.0 i2 1.60 Oleyl acid phosphate- 0.05 73 160 
18.3 3 0.30 Steary acid phosphate- 0.05 7. 140 
18.3 13 0.30 Oleyl acid phosphate--- 0.10 71. 140 
17.1 14 1.35 ----- do----------------------- 0.35 106 40 
7. 14 0.30 Stearyl acid phosphate- 0.10 87 40 

20.0 15 0.90 ----. do---------------- 0.0 98 140 
15 0.90 Oleyl acid phosphate--- - 0.30 00 40 20,0 

Examples 23-26 
These examples illustrate that combinations of nonionic 

surface active agents and alkyl acid phosphate esters, 
which do not have 18 carbon atoms in the alkyl radical, 
do not have a significant foam suppressing effect on auto 
matic dishwashing detergents. 
A series of 18.6-gram portions of the automatic dish 

washing detergent, set forth in Example 2 as Composition 
B, were formulated with 0.3 gram of the nonionic surface 
active agent set forth in Example 2 as Nonionic 2 and 
0.1 gram of a lower alkyl phosphate ester indicated in 

20 

25 

Table 4 below. These formulations were evaluated for 8 
foam characteristics in the presence of egg soil in accord 
ance with the procedure outlined in Example 1 at a Water 
temperature of 140 F. 

TABLE 4 

Example No. Phosphate Ester R.p.m. 
(1st-2nd min.) 

Methyl acid phosphate------------ 37 
Amyl acid phosphate.------ 37 
2-ethylhexyl acid phosphate 3. 
Isooctyl acid phosphate---- - - 

Thus, the objects of this invention have been accom 
plished, namely, a composition has been provided which, 
when formulated with an automatic dishwashing deter 
gent, will substantially reduce foam formation during use 
thereof as is more particularly described herein. 
What is claimed is: 
1. A composition adapted to be formulated with auto 

matic dishwashing detergents for reducing foam during 
use thereof in the presence of proteinaceous matter, com prising: 

about 50.0 to 99.9 weight percent nonionic surface ac 
tive component, selected, from the group consisting 
of 

polyoxyethylene condensates of alkyl phenols hav 
ing from about 6 to 20 carbon atoms in the 
alkyl portion, the benzyl ethers of said polyoxy 
ethylene condensates of alkyl phenols, 

cogeneric mixtures of conjugated polyoxyalkylene 
compounds containing in their structure the 
residue of an active hydrogen-containing com 
pound and at least one hydrophobic chain of 
units selected from the group consisting of oxy 
propylene and oxypropylene-oxyethylene units 
in which the oxygen/carbon atom ratio does not 
exceed 0.40 and at least one hydrophilic chain 
of units selected from the group consisting of 
oxyethylene and oxyethylene-oxypropylene units 
in which the oxygen/carbon atom ratio is great 
er than 0.40, 
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polyoxyethylene esters of higher fatty acids hav 
ing from about 8 to 22 carbon atoms in the acyl group, 

polyoxyethylene condensates of higher fatty 
amines having from about 8 to 22 carbon atoms 
in the fatty alkyl group, 

polyoxyethylene condensates of higher fatty am 
ides having from about 8 to 22 carbon atoms 
in the fatty acyl group, and 

alkylene oxide adducts of higher aliphatic com 
pounds selected from the group consisting of al 
cohols and thioalcohols having from about 8 to 
22 carbon atoms in the aliphatic portion, and 

about 0.1 to 50.0 weight percent alkyl phosphate ester 
component selected from the group consisting of 

stearyl acid phosphate and oley acid phosphate. 
2. A composition in accordance with claim 1 wherein 

said Surface active component is the polyoxyethylene con 
densate of an alkyl phenol having from about 6 to 20 
carbon atoms in the alkyl portion. 

3. A composition in accordance with claim 1 wherein 
said surface active component is the benzyl ether of a 
polyoxyethylene condensate of an alkyl phenol having 
from about 6 to 20 carbon atoms in the alkyl portion. 

4. A composition in accordance with claim 1 wherein 
Said Surface active component is a cogeneric mixture of 
conjugated polyoxyalkylene compounds containing in 
their structure at least one hydrophobic oxypropylene 
chain in which the oxygen/carbon atom ratio does not 
exceed 0.40 and at least one hydrophilic oxyethylene 
chain in which the oxygen/carbon atom ratio is greater 
than 0.40. 

5. A composition in accordance with claim 1 wherein 
said Surface active component is a polyoxyethylene ester 
of a higher fatty acid having from about 8 to 22 carbon 
atoms in the acyl group. 

6. A composition in accordance with claim 1 wherein 
said surface active component is the ethylene oxide 
adduct of a higher aliphatic alcohol having from about 
8 to 22 carbon atoms in the aliphatic portion. 

7. The composition of claim 1 wherein said alkyl phos 
phate ester component consists essentially of up to about 
50 mole percent dialkyl phosphate, up to about 5 weight 
percent trialkyl phosphate, balance monoalkyl phosphate. 

8. A low-foaming, automatic dishwashing detergent, 
characterized by low foaming in the presence of protein 
aceous matter, comprising: 
about 80 to 99.9 weight percent of Composition A 

containing 20 to 100 percent of an alkaline deter 
gent salt selected from the group consisting of 
Sodium carbonate, sodium bicarbonate, modified 

soda, disodium orthophosphate, trisodium ortho 
phosphate, sodium metasilicate, sodium sesqui 
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silicate, waterglass, borax, sodium borate, and 
mixtures thereof, and 

0 to 80 weight percent of an alkaline condensed phos 
phate salt selected from the group consisting of 

tetrasodium pyrophosphate and those polyphos 
phates of the calcium and magnesium ion Se 
questering type whose Na2O/POs ratios range 
from 1:1 to 1.67:1, and 

about 0.1 to 20 weight percent of Composition B con 
taining about 50.0 to 99.9 weight percent nonionic O 
surface active component, selected from the group 
consisting of 

polyoxyethylene condensates of alkyl phenols hav 
ing from about 6 to 20 carbon atoms in the 
alkyl portion, the benzyl ethers of said polyoxy 
ethylene condensates of alkyl phenols, 

cogeneric mixtures of conjugated polyoxyalkylene 
compounds containing in their structure the 
residue of an active hydrogen-containing com 
pound and at least one hydrophobic chain of 
units selected from the group consisting of oxy 
propylene and oxylpropylene-oxyethylene units 
in which the oxygen/carbon atom ratio does 
not exceed 0.40 and at least one hydrophilic 
chain of units selected from the group consist 
ing of oxyethylene and oxyethylene-oxypropyl 
ene units in which the oxygen/carbon atom 
ratio is greater than 0.40, 

polyoxyethylene esters of higher fatty acids hav 
ing from about 8 to 22 carbon atoms in the acyl 
group, 

polyoxyethylene condensates of higher fatty amines 
having from about 8 to 22 carbon atoms in the 
fatty alkyl group, 

polyoxyethylene condensates of higher fatty am 
ides having from about 8 to 22 carbon atoms in 
the fatty acyl group, and 

alkyene oxide adducts of higher aliphatic com 
pounds selected from the group consisting of 
alcohols and thioalcohols having from about 8 
to 22 carbon atoms in the aliphatic portion, and 

about 0.1 to 50.0 weight percent higher alkyl phosphate 
ester component selected from the group consisting 
of stearyl acid phosphate and oleyl acid phosphate. 

9. An automatic dishwashing detergent in accordance 
with claim 8 wherein said nonionic surface active con 
ponent is a mixture of 90 weight percent of polyexythyl 
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ene-polyoxypropylene-polyoxyethylene polyol wherein the 
average molecular weight of the polyoxypropylene base 
is about 1750 and the polyoxyethylene content of the 
molecule is about 25 weight percent and 10 weight per 
cent of a polyoxyethylene - polyoxypropylene - polyoxy 
ethylene polyol wherein the molecular weight of the oxy 
propylene base is about 1750 and the polyoxyethylene 
content of the molecule is about 10 weight percent. 

10. An automatic dishwashing detergent in accordance 
with claim 8 wherein said surface active component is 
the benzyl ether of an octylphenoxy-polyethoxy ethanol 
containing about 12 to 20 ethoxy units. 

11. The composition of claim 8 wherein said alkyl 
phosphate ester component consists essentially of up to 
about 50 mole percent dialkyl phosphate, up to about 5 
weight percent trialkyl phosphate, balance monoalkyl 
phosphate. 

12. The composition of claim 7 wherein said alkyl 
phosphate ester is steary acid phosphate, at least 50 mole 
percent of which is monostearyl acid phosphate. 

13. The composition of claim 7 wherein said alkyl 
phosphate ester is oleyl acid phosphate. 

14. The composition of claim 11 wherein said alkyl 
phosphate ester is steary acid phosphate, at least 50 
mole percent of which is monostearyl acid phosphate. 
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