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[57} ABSTRACT

Detergent compositions are provided that are especially for-
mulated with a sequestrant for use in hard water, and op-
tionally, a bleaching agent, and that contain a corrosion in-
hibitor lessening the tendency of the composition to attack
copper, zinc and aluminum,
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DETERGENT COMPOSITIONS CONTAINING A
SEQUESTRANT AND OPTIONALLY A BLEACHING
AGENT HAVING A REDUCED TENDENCY TO ATTACK
COPPER, ZINC AND ALUMINUM

In order to obtain a satisfactory detergent action in hard
water, it is necessary in most detergent compositions to in-
clude a sequestrant that is capable of capturing calcium and
magnesium ions present in the hard water, and reducing their
concentration in the washing solution to less than 10-5 g /.
Pentasodium tripolyphosphate is widely used for this purpose.
However, the use of phosphates in detergent compositions is
no longer favored, because the phosphate content in the wash
water has a considerable nutrient value, and if high phosphate
waste waters find their way into fresh water streams and lakes,
the growth of plant life therein is greatly accelerated, leading
even to a choking up of the water courses. Since detergent for-
mulations of the synthetic detergent type are now widely used,
it is important to formulate them with non- or low-phosphate
sequestrants. :

Sequestrants of the  aminocarboxylic acid type, such as
ethylene diamine tetraacetic acid and nitriloacetic acid, and
their alkali metal and amine salts, are capable of reducing the
calcium and magnesium ion concentration in hard water to
the desired low level, but they strongly increase the corrosive
attack of detergent solutions containing them on copper, zinc
and aluminum, as well as metal alloys containing these metals.
Such corrosive attack is accentuated if the detergent composi-
tion also includes bleaching agents of the peroxide type. Since
copper, zinc and aluminum and their alloys are widely used in
dishwashing and clothes washing machines, for example, in
the protective conduits for the electric heating -elements,
which are of nickel-plated copper, in brass valve seats, in
copper liquid thermometers, in zinc alloy pump wheels, and in
zinc-plated steel outer drums, in- pump casings, and the like,
such corrosion presents a particularly serious problem, and
must be inhibited if such sequestrants are to be used in deter-
gent formulations. .

Phosphoric acid esters of alkyl glyceryl ethers, and
phosphoric acid esters of ethylene oxide adducts of fatty al-
cohols have been proposed as inhibitors of the cotrosive effect
of detergent compositions containing aminocarboxylic acid
chelating agents. However, the effectiveness of these
phosphoric acid esters is greatly reduced in the presence of
bleaching or oxidizing agents, so that these esters are not
capable of imparting a sufficient corrosion inhibiting effect to
detergent formulations containing or to be used with a
bleaching agent.

The salts of monocetyl and monostearyl phosphates are
good metal corrosion inhibitors in detergent compositions
based on nonionic and/or anionic surfactants, but these alkyl
phosphates form difficultly soluble calcium and magnesium
salts. Consequently, they cannot be employed in detergent
formulations intended for use in hard water, unless seques-
trants are also present. However, these alkyl phosphates are
relatively ineffective in inhibiting the corrosive effect of
aminocarboxylic acid sequestrants, such as ethylene diamine
‘tetraacetic acid and propylene diamine tetraacetic acid.

In accordance with the invention, it has been determined
that monoalkyl oxypropylene phosphoric acid esters display
excellent corrosion-inhibiting properties in synthetic surfac-
tant detergent or washing compositions containing aminocar-
boxylic acid sequestrants and bleaching or oxidizing agents,
such as peroxides, and demonstrate this effect in both soft and
hard water. The monoalkyl oxypropylene phosphoric acid
esters can be used either in acid form or in salt form. If the
acid form is used, the salt form may be formed in situ in the
aqueous detergent or washing solution.

The monoalkyl oxypropylene phosphoric acid ester corro-
sion inhibitors in accordance with the invention are defined by
the following general formula:

oM

/
RO(CsHs0)a—F
S 2

In the above formula,
R is a straight or branched chain alky! radical having from

5 about 15 to about b 20 and preferably from 16 to 18 carbon
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atoms.

M is hydrogen, an alkali metal, such as sodium or potassi-
um, ammonium or a strongly basic organic amine, such as
tributylamine, monoethanolamine, diethanolamine, or
triethanolamine.

n is a number representing the average number of propylene
oxide ether units, and is within the range from about 1 to
about 4, and preferably 1 or 2. It will be understood that when
n is greater than 1, mixtures can be present, and probably will
be, when propylene oxide is condensed with the alcohol. In
such cases, n represents an average number, and can be any
fractional number within the range from 1 to 4, for instance,
1.2,2.50r3.3.

R can be, for example, pentadecyl, palmityl (cetyl), mar-
garyl, stearyl, nonadecyl, and arachidyl.

Exemplary monoalkyl oxypropylene phosphoric acid esters
monopalmityltri(oxypropylene)  phosphoric  acid,
monostearyldi(oxy-propylene )phosphoric acid, monomarga-
ryldi(oxypropylene)phosphoric  acid, monononadecyl ox-
ypropylene phosphoric acid, monoarachidyl oxypropylene
phosphoric acid, monostearyltetra(oxypropylene) phosphoric
acid, monostearyl tri(oxypropylene) phosphoric acid,
monopalmityl(cetyl)tetra(oxypropylene) phosphoric acid,
monopalmityl(cety])(oxypropyler}e),,5 phosphoric"“aciq_,
monostearyl ~ (oxypropylene),; ~phosphoric acid, and
monomargaryl (oxypropylene); s phosphoric acid, and the
sodium, potassium, ammonium, tributylamine  and
triethanolamine salts thereof.

In addition to the monoalkyloxypropylene phosphoric acid
ester, the essential ingredients of the detergent compositions
of the invention are a synthetic detergent or surfactant, which
can be of the anionic and/or nonionic type, and an aminocar-
boxylic acid chelating agent. The monoaklyloxypropylene
phosphoric acid ester is intended to be used in the presence of
a bleaching or oxidizing agent, such as a peroxide bleaching
agent, and this is an optional ingredient, but it can be added
later, when the washing solution is prepared. In addition to
these components, which with the monoalkyloxpropylene
phosphoric acid ester are the only essential components, there
can be included as optional components builders, fillers, opti-
cal whitening agents, coloring agents, perfumes, and other
conventional detergent formulation components.

As compared to detergent formulations of this type that do
not contain monoalkyloxypropylene phosphoric acid esters,
the detergent formulations of the invention have a reduced
tendency to corrode copper, zinc and aluminum, and alloys
containing such metals. In order to keep the tendency to cor-
rode such metals at a minimum, the weight ratio of monoalkyl
oxypropylene phosphoric acid ester to surfactant should be
within the range from about 10:1 to about 1:10.

The detergent compositions of the invention have the fol-
lowing formulation, based on the solids content:

Solids %
Essential
ingredients
anionic and/or
nonionic surfactant
Sequestrant

Overall range Preferred range
© 210 30%

, 10 to 20%
210 30%

S5to 15%

- Monoalkylpropylene

glycol ether
phosphoric acid
ester

Optional
ingredients
Bleaching or
oxidizing agent,
such as peroxide
Builders, soil
suspending agents,
and other additives

1 to 20% 2t0 5%

5to 40% 15 10 30%

10 to 80% 20 to 60%
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The essential and optional components of the detergent
compositions of the invention are solids, for the most part, and
consequently the detergent compositions of the invention are
conveniently formulated and marketed as solids, in any par-
ticulate form, as, for instance, powders, flakes, granules,
spray-dried ovoids or spheres, pellets, or other agglomerates.
Preferably, the composition is in the form of particles
produced by drying an aqueous mixture or slurry of the com-
ponent. Spray-drying is a preferred drying method, since it
produces friable light particles which dissolve rapidly and
completely in water. Other drying methods include suspen-
sion-drying and drum drying, the latter procedure being par-
ticularly useful in the production of particulate detergent mix-
tures in flake or large particle form.,

The detergent composition can also be formulated as an
aqueous concentrate which forms a washing solution upon
dilution with water. The concentrate has as high a composi-
tion solids content as possible, within the range from 20 to 75
percent, preferably from 30 to 60 percent by weight. The
upper limit of solids content is normally determined by the
solubility of the components in water or other solvent or
suspending medium, such as ethyl alcohol, or methyl alcohol.
However, solubility in water or other solvent can be increased
in the concentrate by the addition of solubilizing agents, To
some extent, the monoalkyloxypropylene phosphoric acid
esters display a solubilizing effect on the other ingredients.
This effect can be increased by the addition of other
hydrotropic substances, such as sodium xylene sulfonate and
sodium toluene sulfonate. Organic solvents can be used, such
as ethyl alcohol or methy! alcohol.

The synthetic detergent or surfactant employed in the com-
positions of the invention can be of the anionic type, of the
nonionic type, or the mixed nonionic-anionic type. Mixtures
of anionic and nonionic surfactants can also be employed.
Among the anionic surfactants which can be employed are the
alkyl aryl sulfonates, the alkyl sulfonates, the alpha-olefin sul-
fonates, the alkyl ether polyglycol sulfates, and the alkyl
phenol ether sulfates. These are all known compounds.

Exemplary of the alkyl aryl sulfonates are the alkyl benzene
sulfonates, which have the general formula:

Ry

S0;M

R2 P

. Ry is a straight or branched chain alkyl radical having from
about four to about 18 carbon atoms. R, is hydrogen or a
straight or branched chain alkyl radical having from one to
about 12 carbon atoms. The total of the number of carbon
atoms in R, and R, is within the range from about 10 and to
about 24. M is hydrogen, or an alkali metal, ammonium or or-
ganic amine cation.

Examples of suitable alkyl benzene sulfonates are sodium
dodecylbenzene sulfonate, sodium polypropylene benzene
sulfonate (Lewis Pat. No. 2,477,383), sodium tridecylbenzene
sulfonate, sodium cetylbenzene sulfonate, potassium dodecyl
toluene sulfonate, triethanolamine dodecylbenzene sulfonate,
potassium dinonylbenzene sulfonate, sodium didodecyl-
benzene sulfonate, and ammonium polypropylene benzene
sulfonate.

The alkyl sulfonates have the general formula;

R;—SO; M

R, is a straight or branched chain alkyl group having from
about ten to about twenty carbon atoms, and M is hydrogen,
or an alkali metal, ammonium or organic amine cation. Such
sulfonates are obtained by sulfonating paraffinic hydrocar-
bons with a mixture of sulfur dioxide and oxygen using energy
rich radiation. Exemplary are sodium cetyl sulfonate, potassi-
um stearyl sulfonate, and triethanolamine myristyl sulfonate.

The alpha-olefin sulfonates have the formula:
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4
R(—SO;M

Ry is an alkylene (ethylenically unsaturated) radical having
from about 10 to about 20 carbon atoms, and M is hydrogen,
or an alkali metal, ammonium or organic amine cation. Such
sulfonates are obtained by sulfonation of alpha-olefins of the
general formula:

Rs—CH = CH,

R is an alkyl radical having from about nine to about 19
carbon atoms. Exemplary is the sodium salt of the alpha-olefin
sulfonic acid obtained by the sulfonation of a mixture of
alpha-olefins having from 14 to 18 carbon atoms.

Also useful are the alkyl sulfates, which have the formula:

RgOSOM

Ry is an alkyl radical having from about 10 to about 22 car-
bon atoms, and M is hydrogen, an alkali metal, ammonium, or
an organic amine cation. Exemplary are sodium coconut oil
fatty alcohols sulfate, potassium cetyl alcohol sulfate, am-
monium stearyl alcohol sulfate, and triethanolamine lauryl al-
cohol sulfate.

The alkyl oxyalkylene sulfates have the general formula:

Rs
R0 (CH&—(’JH—O);,S 0O:M

Ry is an alkyl radical having from about 12 to about 20 car-
bon atoms. Ry is hydrogen or methyl. M is hydrogen, or an al-
kali metal, ammonium or organic amine cation. n is an integer
representing the average number of the oxyalkylene units in-
dicated, and is within the range from 2 to 6. It will be un-
derstood that n can represent an average number, such as 2.5.
Exemplary are the sodium salt of sulfonated lauryl alcohol
condensed with 3 moles of ethylene oxide, and the potassium
salt of sulfonated cetyl stearyl alcohol condensed with 2 moles
of propylene oxide, and then 2 moles of ethylene oxide.

These and the alkyl phenol oxyalkylene sulfates below are
examples of mixed nonionic:anionic surfactants.

The alkyl phenof oxyalkylene suifates have the general for-
mula:

Ry

Ry
0] (CHzéH)nS O:M

Ry

R; is as above. Ry is a straight or branched alkyl radical hav-
ing from four to about 16 carbon atoms, and R}, is hydrogen
or a straight or branched alkyl radical having from one to
about 14 carbon atoms, the total number of carbon atoms in
Ry and Ry being within the range from eight to 24. n
represents the number of units enclosed by the brackets, and
is a number from 1 to 6. It will be understood that n can be an
average value, such as 3.5. Exemplary are sodium nonyl
phenol oxyethylene sulfate (condensed with 4 moles of
ethylene oxide), potassium dinonyl phenol oxyethylene sulfate
(condensed with 6 mole of ethylene oxide ), ammonium dibu-
tyl phenol oxyethylene sulfate (condensed with 3 mole of
ethylene oxide), and triethanolamine dodecylcresol ox-
yethylene sulfate (condensed with 4 moles of ethylene oxide).

The nonionic surfactants which can be employed include
the polyoxyalkylene glycol monoethers, monoamines, monoa-
mides, monocarboxylic acid esters and monothiocarboxylic
acid esters.

The alkyl oxyalkylene ether and ester and thioether and
ester derivatives have the following general formula:

R—A(CH:CHO),—CH:CHOH

Rgis as above, and R is a straight or branched chain satu-
rated or unsaturated hydrocarbon group having from about
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five to about 18 carbon atoms, or an aralkyl group having an
aryl nucleus to which is attached a straight or branched chain
saturated or unsaturated hydrocarbon group having from
about eight to about 18 carbon atoms, linked through A to the
aryl nucleus.

A is either oxygen, thioether, amino, amido, a carboxylic
acid ester or a thiocarboxylic acid ester group.  is a number
from 8 to 35, and can represent an average number, such as
10.5.

Exemplary R radicals include amyl, octyl, nonyl, decyl,
tetradecyl, lauryl, myristyl, cetyl, or stearyl., Exemplary aralkyl
groups include octylphenyl, nonylphenyl, decylphenyl, and
stearylphenyl. These compounds are prepared by condensa-
tion of the corresponding alcohol, mercaptarn, amine, oXy or
thio fatty acids or esters with ethylene oxide. Exemplary are
the condensation products of oleyl or laury! alcohol, mercap-
tan or amine, or oleic or lauric acid, with from 8 to 17 moles of
ethylene oxide, and the polyoxyethylene ester of tall oil fatty
acids.

In the case where R is aralkyl, the polyoxyalkylene surfac-
tants have the formula: .

R A—-(CHz?HO)nCHz(!JHOH

Rs Rs

Ry is as above. R is a straight or branched chain saturated or
unsaturated hydrocarbon group having at least five carbon
atoms up to about 18 carbon atoms.

A is oxygen or sulfur, and # is a number within the range
from 8§ to 35. :

R may, for example, be a straight or branched chain amyl,
octyl, nonyl, dodecyl, tetradecyl, lauryl, cetyl, myristyl or
steary! group. Exemplary are condensation products of octyl
and nonyl phenol and thiophenol with from 8 to 17 moles of
ethylene oxide.

Also useful are the mixed polyoxyethylene oxypropylene
ethers having the formula:

Y,[CH,0).(C;H0),,(C.H,0),,H,

These compounds are described in U.S. Pat. Nos. 2,674,619
to Lundsted, dated Apr. 6, 1954, and 2,677,700 to Jackson et
al.; dated May 6, 1954. They are condensates of a 1,2-alkylene
oxide, such as 1,2-propylene oxide and 1,2-ethylene oxide, the
ethylene oxide residues constituting from 20 to.90 percent of
the resulting concentrate. Y as defined in these patents is the
residue of an organic compound containing therein a single
hydrogen atom capable of reacting with a 1,2-alkylene oxide,
and the total of x and y is from 2 to 20. x and y may ‘also be
zero. n is a number from | to 25; p is a number from 1 to 5,
and the average weight of the entire block polymer is from
1,000 to 4,000. .

Organic compounds suitable for forming Y are compounds
in which the hydrogen atoms are activated by an oxygen atom,
such as in a hydroxyl group, a phenol group or a carboxyl
group, or by a basic nitrogen atom, such as in an amine group
and amide group, a sulfamide group, a carbamide group, and a
thiocarbamide group, or by a sulfur atom, such asin a mercap-
tan.

Exemplary Y compounds are glycerol, ethylene glycol,
propylene glycol, methanol, ethanol, isopropanol, n-butanol,
2-ethylhexanol, lauryl alcohol, cetyl alcohol, stearyl alcohol,
eicosanol, oleyl alcohol, so-called OXO-alcohol mixtures, bu-
tanediol, pentaerythritol, oxalic acid, triethanolamine, aniline,
resorcinol, triisopropanolamine, sucrose, ethylenediamine,
diethylenetriamine, acetamide, coconut oil fatty amine,
methyl mercaptan, dodecyl mercaptan, hexadecyl mercaptan,
etc.

Exemplary of this type of nonionic surfactants are
propylene glycol condensed with 20 moles of propylene oxide
and then with 5 moles of ethylene oxide, Y being hydroxyl, n=
I,x+y=35,m=21, and p = 1, as well as ethylene diamine
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with which have been condensed 12 moles of propylene oxide
followed by 10 moles of ethylene oxide, Y being an ethylene
diamine residue, n=4,x=0,y=2.5, m=3, andp=4.

Another type of polyoxyalkylene glycol ether surfactants
has the formula:

R R
Y(é——é—O)nX
L]

Ry

Y is an organic residue as defined above, and R;,R;,R;and
R, are selected from the group consisting of hydrogen,
aliphatic and aromatic radicals, at least one of these sub-
stituents not being hydrogen. n is a number greater than 6.4,
as determined by hydroxyl number, and X is a water-solubiliz-
ing group, as defined in U.S. PAT. Nos. 2,674,691 and
2,671,700.

Exemplary of this type of compound are the fatty alcohol
styrene oxide condensates containing 7 moles of styrene ox-
ide, with the water-solubilizing group X being 70 moles of
ethylene oxide. .

The sequestrant employed in accordance with the invention
to capture calcium and magnesium ions in hard water is an
amino polycarboxylic acid or salt having the general formula:

MOOCCH:
N- (CszTT)nCHzCO oM

Moocch; A

A is CH,COOM or CH,CH,OH. M is hydrogen or an alkali
metal, such as sodium and potassium or ammonium, and n is a
number from 0 to 5. Exemplary are nitrilotriacetic acid,
ethylenediamine tetraacetic acid, the mono-, di-, tri- and
tetra-sodium salts of ethylene diamine tetraacetic acid, the
mono-, di- and tri-sodium salts of nitrilotriacetic acid, the
mono-, di-, tri-, tetra- and penta-sodium salts of
diethylenetriamine pentaacetic acid, and the mono-, di- and
tri-potassium salts of hydroxethylethylenediamine triacetic
acid.

The detergent compositions of the invention may also con-
tain or are for use with a bleaching or oxidizing agent, such as
an inorganic peroxide which serves as a bleaching agent.
Suitable peroxides are the perborates, persulfates, percar-
bonates and perpyrophosphates, in the form of their water-
soluble salts, preferably their alkali metal salts. Exemplary are
sodium perborate, potassium persulfate, potassium percar-
bonate, K,C,04, and sodium perpyrophosphate Na,H,P,0,H,
02'2H20. :

As’ builders and fillers, there can be used tetrasodium
pyrophosphate, sodium carbonate, sodium sulfate, potassium
carbonate, potassium sulfate, sodium silicate, potassium sil-
icate. Optical whitening agents, coloring agents and perfumes
can also be added.

Soil-suspending agents can also be incorporated, such as
sodium carboxymethyl cellulose, hydroxyethyl cellulose, and
ethylhydroxy-ethyl cellulose, as well as starch, polyethylene
glycols, and polyvinyl alcohol.

The following Examples in the opinion of the inventors
represent preferred embodiments of their invention.

EXAMPLES 1TO4

A detergent composition was prepared, containing the in-
gredients shown in Table I.

This composition was dissolved in water of 15° of hardness
(1/5 Mg-hardness, 4/5 Ca-hardness) to the solution concen-
tration indicated.

TABLEI
% by Solution
Composition weight Concentration

e
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Sequestrants

Tetrasodium ethylenediamine
tetra-acetic acid

Pentasodium tripolyphosphate
Bleaching agent

Sodium perborate

Builder

Sodium carbonate

Nonionic surfactant
Condensation product of
tallow fatty alcohol and 8
moles ethylene oxide

24.2%
12.1%

1.6 g/l
0.8 g/l

L6gN
20g/1

24.2%

30.3%

9.2% 0.6 g/l

The tendency of each solution to corrode copper metal was
determined by the following test.

To 100 ml. portions of this solution there was added 0.4 g./I.
of the alkylether phosphoric acid ester shown in Table II.

To each 100 ml. sample, and a control sample without the
phosphoric acid ester, there was added 0.5 g. of copper
powder, and the solutions boiled for 30 minutes. After remov-
ing the copper powder by filtration, the copper content of
each sample was determined by means of an atom absorption
photometer. The amount of copper dissolved represents the
amount of copper removed by corrosion, and is thus a mea-
sure of the tendency of the detergent solution to corrode
copper.

For comparison, to show the relative effectiveness of an
alkyl phosphoric acid ester, (monocetyl ortho phosphate) was
added to another 100 cc. sample (control B), and tested in the
same way.

The data are given in TAble II.
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The results for Control A, vis-a-vis Examples 1 to 4, in
Table II show that the alkyl oxypropylene phosphoric acid
esters of Examples 1 to 4 were effective in inhibiting copper
corrosion by the sodium ethylenediaminetetraacetic acid and
the peroxide bleaching agent. On the other hand, the alkyl
phosphoric acid ester, Control B, was virtually ineffective.
This demonstrates the importance of the oxypropylene group
in the phosphoric acid ester, in corrosion inhibition.

EXAMPLES 5TO7

A detergent composition was prepared to the formulation
shown in Table III. This was dissolved in water of 15° of hard-
ness to form a solution of the concentration indicated.

TABLE HI

% by Solution
Composition weight concentration
Sequestrants
Trisodium nitrilotriacetic
acid 24.2% L6gl
Pentasodium tripolyphosphate 12.1% 0.8 g/l
Bleaching agent
Sodium perborate 24.2% 1.6 g/l
Builder
Sodium carbonate 30.3% 2.0g/
Nonionic surfactant
Condensation product of
tallow fatty alcohol and 8
moles ethylene oxide 9.2% 0.6 g/t

To 100 ml. portions of this solution, 0.4 g./1. of the alkyl ox-
ypropylene phosphoric acid esters listed in Table IV was
added. Thereafter, the amount of copper dissolved by the de-
tergent solutions were determined, in the test described in Ex-
amples 1 to 4.

TABLE II 40 TABLEIV
Copper
dissolved
Example solution Alkyl oxypropylene Copper dissolved
Number Alkyl oxypropylene phosphoric acid ester ! (mg./1.) Example no. phosphoric
Control A__ NoOn€.wow. ... 99 45 acid ester me/l
Control B.. Monocetyl ortho phosphoric acid 90
OH Control C None 46
/ 5 Mono-cetyl
OHzOP Oxypropy!ene-‘
phosphoric acid 19
O OH 50 6 Mono-cetyl
di it
) DU, Mono cetyl oxypropylene phosphoric acid. .. .- 43 p}fg’;‘g,f’;fiﬂyazfj ) 15
ox 7 Mono-stearyl
di(oxypropylene )-
CuHu—0 CH*CHz—O—ﬁ\ phosphate 34
H; 0 OH 55
b Mono cetyl di{oxypropylene) phosphorie acid. 38 R
vl di{oxypropylenc) phosp The results in Table IV show that the alkyl oxypropylene
0H phosphates of Examples 5 to 7 are effective in inhibiting
C14Hy—[0—CH—CH:~],0—P copper corrosion by nitrilotriacetic acid and peroxide
H Nom 60 bleaching agents.
Benes Mono stearyl oxypropylenephosphoric acid.. .. 49 EXAMPLE 8
/OH A detergent composition was prepared to the formulation
C1sH31— 0 —CH—CHp—0—P shown in Table V. The composition was dissolved in water of
H g\OH 65 5° dH to the solution concentration shown.
T T Mono stearyl-di(oxypropylene) phosphoric actd. 57 TABLE V
OH
/
CusHzl0 CH—CHz-—]z—O—-'ll’\ 70 % by Solution
H; 0 0H Composition weight Concentration
1 The alkylether phosphoric acid esters were prepared by reacting the .
alcohol (cety! alcohcl (hexadecy! alcohol) or stearyl aleohol (heptadecyl Sequestrants
aleohol)) With propylene oxide, and then reacting the alkyl oxypropylene Trisodium nitrilotriacetic
alcohol with ortho phosphoric acid. The acid form was added to the acid 30.3% 1g/l
solution, but the sodium salt thereof was possibly formed therein in sifu, 75 Pentasodium tripolyphosphate 15.2% 0.5 g/l
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Bleaching agent

Sodium perborate
Builders

Sodium carbonate
Sodium silicate
Nonionic surfactant
Condensation product of
tallow fatty alcohol and 8
moles ethylene oxide

30.3% 1gi

7.6% 0.25 g/t

7.6%

9.0% 030 g/l

To 100 ml. samples of the solution was added 0.30 g/l of
the alkyl oxypropylene phosphoric acid ester listed in Table
VI The tendency to corrode copper then was determined in
the test described in Examples 1 to 4, in comparison with a
control without the phosphoric acid ester.

TABLE VI

Alkyl oxypropylenc Copper

Example no. phosphoric acid dissolved (mg/l)
Control D None 103
8 Mono-cetyl
oxypropylene
phosphoric acid 15

The results in Table VI show that the monocetyl ox-

ypropylene phosphoric acid was effective in inhibiting copper’

corrosion.

To another 100 ml. sample of this solution was added 0.3
g-/1. of mono-cetyl oxypropylene phosphoric acid. The ten-
dency of this solution to corrode zinc metal was then deter-
mined, in comparison with a control that did not contain the
phosphoric acid ester. The solution was refluxed for 30
minutes with 0.5 g. zinc powder, the undissolved powder was
removed by filtration, and the zinc content of the solution was
determined by means of an atom absorption photometer. The
results are shown in Table VII.

TABLE VII

Alkyl oxypropylene Zinc
Example no. ’

phosphoric

acid ester dissolved (mg/l)
Control E Norne 215

8 Mono-cetyl
oxypropylene-
phosphoric acid 80

The results show that the cetyl oxypropylene phosphoric
acid is quite effective in inhibiting zinc corrosion.

EXAMPLE 9

A detergent formulation was prepared, as shown in Table
VIIL. This.composition was dissolved in water of 5° dH, to the
solution concentration shown in the Table.

TABLE VIII

% by Solution
Composition weight concentration
Sequestrants
Trisodium nitrilotriacetic
acid . 33.3% Lgii
Pentasodium tripolyphosphate 16.6% 0.5g/l
Bleaching agent
Sodium perborate 33.3% tgl
Builder
Sodium carbonate 8.3% 0.25 g/l
Nonionic surfactant
Condensation. product of
tallow fatty alcohol and 8
moles ethylene oxide 8.5% 0.30 g/1

To 2 100 ml. portion of this detergent solution was added
0.3 g./l. mono-cetyl oxypropylene phosphoric acid. Then in

0.25g/1 -
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comparison with a control, the portion was boiled with an alu-
minum sheet 3 centimeters square for 30 minutes, The alu-
minum content of the solution was then determined, by means

of an atom absorption photometer. The results are shown in
Table IX.

TABLE IX

Alkyl oxypropylene Aluminum
Example no.

phosphoric

acid dissolved (mg/l)
Control F None 375

9 Mono-cetyl
oxypropylene
phosphoric acid 74

The results in Table IX show that the cetyl oxypropylene
phosphoric acid is effective in inhibiting corrosion of alu-
minum metal.

The detergent compositions prepared according to the in-
vention, as seen from the above Examples, show a very sub-
stantial decrease in the corrosion of copper, zinc and alu-
minum. Copper, aluminum and zinc corrosion is inhibited
even when hard water is used in the preparation of the deter-
gent solution. It, furthermore, was proved by test washing that
the compositions according to the invention provide very
good washing results and that, in addition, the resulting deter-
gents are low foaming, which is important where the deter-
gents are used in automatic washing machines.

EXAMPLES 10 TO 13

Four detergent compositions were
ingredients shown in Table X.

The compositions were each dissolved in water of 15° of
hardness (1/5 Mg-hardness, 4/5 Ca-hardness) to the the solu-
tion concentration indicated.

prepared, containing the

TABLE X
Solution
coneen-
Percent tration,
Comrposition by weight g
Sequestrants:
Tetrasodium salt of ethylenediamine tetraacetic
Q. 22.9 L6
Pentasodium tripolyphosphate_ ... ... . 1.5 0.8
Bleaching agent:
Sodium perborate. ....._____.__._.___.__...____._ 22.9 1.6
Builder:
Sodium earbonate...._..._.____.__.___.____.___ 28.5 2.0
Nonionie surfactant:
Condensation product of tallow fatty alcohol
and 8 moles ethylene oxide.......__._.________ 8.6 0.6
Corrosion Inhibitor:
Monoalkyl oxypropylene phosphoric acid ester. _ 5.6 0.4
Mono cetyl oxy propylenephosphoric acid.._...__.___
OH
/ EXAMPLE 10
CiHy—0 CH—CHz—O—-IlI’
H; 0O 0H
Mono cetyl di(oxypropylene) phosphoric acid.._..._
OoH
EXAMPLE 11
CuHas—[O—CH—CHz—-]zO—ﬁ’
H; 0 OH
Mono stearyl oxypropylenephosphoric acid. ..._.___
OH
EXAMPLE 12
CuHar--O—CH——CHz-—O—ﬁ’\
H; 0O 0H
‘Mono stearyl-di(oxypropylene) phosphoric acid. ... _
ox
EXAMPLE 13
CsHy[O~~CH—CH:—]»—0—FP
I\
Hy

0 oHn




3,655,569

i1

The results obtained were the same as for the corresponding
alkyl oxypropylene phosphoric acid esters of Examples 1 to 4.
The compositions tested were effective in inhibiting copper
corrosion by the sodium ethylenediaminetetracetic acid and
the peroxide bleaching agent.

EXAMPLES 14 TO 17

Four detergent compositions were prepared, containing the
ingredients shown in Table XI.

These compositions were each dissolved in water of 15° of
hardness (1/5 Mg-hardness, 4/5 Ca-hardness) to the solution
concentration indicated.

TABLE XI
Solution
Percent  concen-
by tration,
Composition weight g/l
Sequestrants:
Tetrasodium ethylenediamine tetraaceticacid. . 29.6 1.6
Pentasodium tripolyphosphate. . ..o ... 14.8 0.8
Builder:
Sodium earbonate. ... ______.__.____ 37.0 2.0
Nonionic Surfactant:
Condensation product of tallow fatty aléohol
and 8 moles ethylene oxide. . ....._____..____ 11.1 0.6
Corrosion Inhibitor:
Monoslkyl oxypropylene phosphoric acid ester.. 7.5 0.4
Mono cetyl oxy propylenephosphoric acid. ._..__._.
OH
/ EXAMPLE 14
CisHu—0 ?H—CH:—O—-}I’\
CH; O OH
Mono cetyl di(oxypropylene) phosphoric acid....___
OH
EXAMPLE 15
C;oHu—[O—(l}H—CH:—-]zO—?lEI’\
CH; 0O OH
Mono stearyl oxypropylenephosphoricacid. ...
OH
EXAMPLE 16
Clus—O-—CH—CHz—-O—ﬁ’\
H; 0O OH
Mono stearyl-di(oxypropylene)phosphoricacid. ...
OH
EXAMPLE 17
CisHir{O CH—CHz—-]z—O—:lfl’\
0 OH

H;

The tendency of each solution to corrode copper metal in
the presence of sodium perborate was determined by the fol-
lowing test.

To 100 ml portions of this solution there was added 0.6 g./1.
of sodium perborate. The resulting solutions were then tested
as in Examples 1 to 4.

The results showed that the alkyl oxypropylene phosphoric
acid esters were effective in inhibiting copper corrosion by the
sodium ethylenediaminetetraacetic acid and the peroxide
bleaching agent.

Having regard to the foregoing disclosure, the following is
claimed as the inventive and patentable embodiments thereof:

1. A detergent composition for use in hard and soft water
consisting essentially of an organic surfactant selected from
the group consisting of anionic and nonionic organic surfac-
tants, an aminocarboxylic acid or salt sequestrant in an
amount to sequester calcium and magnesium ions in hard
water and a2 mono-alkyl oxypropylene phosphoric acid ester of
the formula

oM
/
RO(CsHeo)n-—IH’
0 OM
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wherein R is an alkyl group having from 15 to 20 carbon
atoms and M is selected from the group consisting of
hydrogen, alkali metals, ammonium and strongly basic organic
amine cations, and n is a number within the range from 1 to 4,
in an amount to lessen the corrosive effect of the aminocar-
boxylic acid on copper, zinc and aluminum, in the presence of
a bleaching or oxidizing agent.

2. A detergent composition according to claim 1, in which
the weight ratio of surfactant to phosphoric acid ester is within
the range from about 10:1 to about 1:10.

3. A detergent composition according to claim 1, in which
the amount of surfactant is within the range from about 2 to
about 30 percent by weight, the amount of the aminocarboxyl-
ic acid is within the range from about 2 to about 30 by weight,
and the amount of phosphoric acid ester is within the range
from about 1 to about 20 percent by weight.

4. A detergent composition according to claim 1, consisting
essentially of a bleaching or oxidizing agent in an amount
within the range from about 5 to about 40 percent by weight.

5. A detergent composition according to claim 4, in which
the bleaching agent is a peroxide salt,

6. A detergent composition according to claim 5, in which
the bleaching agent is selected from the group consisting of
the perborates, persulphates, percarbonates, and per-
pyrophosphates of the alkali metals.

7. A detergent composition according to claim 1, in which
the anionic surfactant is selected from the group consisting of
alkylaryl sulphonates, alky! sulphonates, a-olefin sulphonates,
alkyl sulphonates, alkyl oxyalkylene sulphates, and al-
kylphenol oxyalkylene sulphates.

8. A detergent composition according to claim 1, in which
the nonionic surfactant has the general formula

R——A—(CH;?H—O)H—CHz(I)H—OH
Rg Rs

where R is selected from the group consisting of hydrocarbon
groups having from 15 to 18 carbon atoms and aralkyl groups
having a hydrocarbon group having from eight to 18 carbon
atoms attached at the aryl nucleus and linked to A through the
aryl nucleus, Ry is selected from the group consisting of
hydrogen and methyl, “A is either oxygen or sulphur, or an
amino, amido, carboxylic acid ester or thiocarboxylic acid
ester group”. and # is a number from 8 to 35.

9. A detergent composition according to claim 1, in which
the nonionic surfactant has the general formula Y,, [ (C,H,0)
{CsHe?,(C;H,0),] H,
where Y is OH or a nucleating organic residue containing ac-
tive hydrogen atoms, and the total of x and y is from 2 to 20, m
is from 1 to 25, pis from 1 to 5 and the mean molecular weight
of the entire block polymer is from 1,000 to 4,000.

10. A detergent composition according to claim 1, in which
the aminocarboxylic acid or salt sequestrant has the general
formula:

MOOCCH,

N(CquIII) »CH:COOM

MOOCCH; A

where A is —CH,COOH OR —CH,CH,OH, M is hydrogen, or
an alkali metal, ammonium or organic amine cation, and  is a
number from 0to 5.

11. A detergent composition according to claim 1, consist-
ing essentially of one or more of builders, in an amount within
the range from about 10 to about 80 percent of the total
weight of the detergent composition.

12. A detergent composition according to claim 1, in which
the phosphoric acid ester is monocetyloxypropylene
orthophosphoric acid ester.

13. A detergent composition according to claim 1, in which
the phosphoric acid ester is monocetyldi(oxypropylene)
orthophosphoric acid ester.
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14. A detergent composition according to claim 1, in which
the phosphoric acid ester is monostearyloxypropylene
orthophosphoric acid ester.

15. A detergent composition according to claim 1, in which

14

16. A detergent composition according to claim 1 in solid
particulate form.

17. A detergent composition according to claim 1, in the
form of a concentrated aqueous solution having a solids con-

the phosphoric acid ester is monostearyl di(oxypropylene) 5 tent of from about 20 to about 75 percent by weight.

orthophosphoric acid ester.
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