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ABSTRACT OF THE DISCLOSURE

Stable, liquid detergent compositions (for cleaning alu-
minimum and rust stains from hard surfaces) containing
particulate materials (e.g., abrasives), water, alkylben-
zenesulfonate detergent, zwitterionic synthetic detergent
and an acid electrolyte; said compositions have a pH of
from about 1 to about 5.

CROSS-REFERENCE TO RELATED
APPLICATION

Other stable liquid detergent compositions for clean-
ing hard surfaces are disclosed in applicant’s copending
application Ser. No. 649,019, filed June 26, 1967, and U.S.
Pat. 3,520,818.

BACKGROUND OF THE INVENTION

This invention relates to liquid detergent compositions
adapted for cleaning stains, e.g., aluminum or rust stains,
from hard surfaces. More particularly, this invention re-
lates to an acid liquid detergent composition having a
yield value of from about 5 to about 600 dynes per square
centimeter.

There has been an increasing demand for liquid de-
tergent compositions adapted for cleaning aluminum and
rust stains from hard surfaces. These liquid detergent
compositions are provided in convenient form and are
especially formulated for this particulate cleaning applica-
tion. To obtain optimum cleaning and consumer accept-
ance, these detergent compositions must be homogeneous
on a macro scale and easily pourable, These composi-
tions, when intended for the retail consumer market,
should maintain their homogeneity on a macro scale dur-
ing ordinary periods of storage and use, and should have
acceptable freeze-thaw characteristics. It is highly desir-
able that low pH liquid detergent compositions for clean-
ing hard surfaces should exhibit real plastic characteris-
tics; that is, they should exhibit a substantial yield value in
order to keep particulate material from settling to the
bottom of the container.

When these liquid detergent compositions are intended
for industrial applications, extended product stability, as
described above, is not as important.as it is in the retail
consumer market. In industrial applications, the composi-
tions can be reintegrated and the particulate material re-
distributed before use, for example, by mixing or shaking
the compositions. However, even these products should
be stable for at least a 24-hour period.

(A) YIELD VALUE

The consistency of simple (or Newtonian) liquids is a
function of the nature of this material, temperature, and
pressure only. This consistency is known as the “fiuid vis-
cosity coefficient,” “absolute viscosity,” or merely “vis-
cosity,” and is usually measured in centipoises (1 centi-
poise=0.01 gram/centimeter-second). With a Newtonian
liquid, any force applied to the system produces some de-
formation, according to the formula di/dr=F/u, where
du/dr=the rate of shear; F=the shear stress, or shearing
force per unit area; and u=the viscosity coefficient.

In the case of non-Newtonian liquids, on the other
hand, the consistency is a function of the material, pres-
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sure, temperature, and also the shear stress applied to the
system. Those non-Newtonian liquids which are classified
as Bingham plastics (linear relationship between shear
rate and shear stress) or real plastics (nonlinear relation-
ship between shear rate and shear stress), are not al-
ways deformed when a force is applied to the system. De-
formation, if any, takes place according to the formula

du_F~f

dr  ua
where u,—the apparent viscosity, or plastic viscosity, at
the shear stress F (for a real plastic system this viscosity
coefficient is a variable; for Bingham plastic systems it is
a constant): f=a characteristic of the liquid called the
yield stress, or yield value, measured in units of pressure;
and du/dr and F are as defined above.

If the shear stress applied to the system is less than the
yield value, the system will not be deformed at all. Hence,
a real plastic system is capable of supporting indefinitely
insoluble particulate material which has a density greater
than that of the supporting medium, so long as the mate-
rial has such a particle size and density that the shear
stress which each particle places on the supporting medi-
um does not exceed the yield value.

This is to be contrasted with suspension of heavy in-
soluble particulate material in pseudo plastic liquids with
high viscosities. In highly viscous Newtonian liquids or
pseudo plastic liquids, insoluble particulate material is
suspended only because the rate of flow is slow. In real
plastics, insoluble particulate material is suspended be-
cause the stress imposed by the particles does not exceed
the yield value of the liquid, and therefore, there is no
flow at all. Of course, if the yield value of the supporting
medium should sufficiently decrease for any reason, the
particles would no longer be suspended. This could be
caused, for example, by a physical or chemical change in
the supporting medium. If one of the components of the
supporting medium is an emulsion which settles into
layers upon standing, the yield value can be lost tem-
porarily; but in such a case, the original composition can
be reconstituted by mixing. If a chemical reaction either
consumes a vital component or produces a damaging one,
the loss of yield value can be permanent.

(B) PREVIOUS COMPOSITIONS

Acid detergent compositions containing suspended abra-
sives are described in U.S. Pat. 3,214,380.

A variety of detergent compositions containing syn-
thetic anionic detergents, soaps, or both, as well as deter-
gency builders and abrasives, are known. See, for example,
U.S. Pats. 3,149,078, 3,210,285, 3,234,138, 3,281,367;
Canadian Pats. 635,321 and 684,394, These compositions
usually require the presence of amides, and frequently
contain soaps which are converted to fatty acids under ex-
tremely acid conditions. Fatty acids will not provide a
yield value and will separate to form another phase.

Other stable liquid detergent compositions for cleaning
hard surfaces are disclosed in applicant’s copending ap-
plication Ser. No. 649,019, filed June 26, 1967 and U.S.
Pat. 3,520,818, The detergent compositions of U.S.
Patent 3,520,818 are required to contain soap and also,
differ in the kind and relative proportions of components
which can be employed. The compositions of Ser. No.
649,019 are alkaline and are not sufficiently effective in
removing aluminum and rust stains quickly.

Accordingly, it is an object of this invention to provide
low pH liquid detergent compositions which exhibit real
plastic characteristics and which are stable for protracted
periods of time. It is a further object of this invention to
provide low pH liquid detergent compositions which re-
main stable when subjected to both depressed and elevated
storage temperatures. ‘A still further object of this inven-
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tion is to provide real plastic, low pH liquid detergent
compositions in which particulate material will not settle
to the bottom of the containers when the compositions
are stored for protracted periods of time. Another object
of this invention is to provide low pH liquid detergent
compositions which exhibit real plastic characteristics and
which do not contain scaps or amides. It is another object
of this invention to provide a detergent composition in
convenient pourable form.

Still further objects and the entire scope of applicability
of the present invention will become apparent from the
detailed description given hereinafter. It should be under-
stood, however, that the detailed description and specific
example while indicating preferred embodiments of the
invention, are given by way of illustration only since vari-
ous changes and modifications within the spirit and scope
of this invention will become apparent to those skilled in
the art. All parts, percentages and ratios set forth herein
are by weight.

SUMMARY OF THE INVENTION

Tt has surprisingly been discovered, according to the
present invention, that the foregoing objects are obtained
with a low pH liquid detergent composition which is sub-
stantially free of soaps, amides and hydrotropes and which
has a yield value of from about 5 to about 600 dynes per
square centimeter consisting essentially of, by weight of
the finished composition,

(1) From about 2% to about 15% of an alkylbenzene-
sulfonate synthetic detergent having the general formula:
R—CgH,—S0;M® wherein R is a straight chain con-
taining from about 9 to about 15 carbon atoms, and M®
is a cation selected from the group consisting of potas-
sium, sodium and ammonium cations;

(2) From about 1% to about 7.5% of a zwitterionic
quaternary ammonio synthetic detergent having the gen-
eral formula:

CH,

R'—NO—CH:~CHR"—CH,—8 0%
CHa

wherein R’ is an alkyl chain containing from about 10
to about 18 carbon atoms, and R’ is selected from the
group consisting of a hydrogen atom and a hydroxyl
group; the ratio of alkylbenzenesulfonate detergent to the
zwitterionic synthetic detergent ranges from about 1.5:1
to about 2.5:1; and the combined weight of the alkyl-
benzenesulfonate and zwitterionic synthetic detergents
ranges from about 3% to about 23% by weight of the fin-
ished composition;

(3) From 1% to about 60% of an insoluble, particulate
material having particle diameters ranging from about 1
micron to about 200 microns, and a density of from
about 0.5 to about 5.0 (The term “density” as used here-
in has the units of g./cc.);

(4) From about 1% to about 10% of polyvalent or-
ganic acid electrolyte and sufficient to adjust the pH of
the composition to from about 1 to about 5; and

{5) From about 25% to about 85% water; said yield
value being sufficient to support said insoluble, particulate
material.

DETAILED DESCRIPTION

At this juncture, the liquid detergent composition of
this invention will be characterized, in its entirety, in
order to facilitate a better understanding of the individual
components and their functions in these liquid detergent
compositions.

(A) YIELD VALUE

Tt is believed that the supporting medium of the liquid
detergent composition of this invention (that is, the total
composition less the insoluble particulate material) is a
suspension which comprises two phases. Opne phase is iso-
tropic and continuous, and consists mainly of water and
organic polyvalent acid electrolyte. The other phase is
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present as discrete particles, and consists mainly of deter-
gents. These discrete particles are mesomorphic and have
a highly oriented physical structure. It is apparently this
high degree of orientation which imparts the yield value
to the system. The presence of two liquid phases is pos-
sible only in the absence of hydrotropes and other solu-
bilizing agents. Furthermore, electrolyte is required in
the system to “salt out” the organic materials from the
continuous phase; i.e., to lower the solubility of the
discrete (mainly organic) phase in the continuous (mainly
inorganic) phase.

Because it is usually not known whether a system be-
haves in a truly plastic manner at low shear rates, the
measurement of exact yield values is quite difficult. A
close approximation can be obtained by using a Brook-
field viscometer. The yield value is estimated, in dynes
per square centimeter, by the following relationship:

Viscosityvat0.5r.p.m.—Viscosityat1r.p.m.
100

Yield Value=

This relationship represents an extrapolation of the shear
curve to 0 r.p.m. since an absolute shear stress cannot be
measured at 0 r.p.m.

The yield value of the liquid detergent compositions
of this invention ranges from about 5 to about 600 dynes
per square centimeter. If the yield value is too low, the
insoluble, particulate material will not be suspended, be-
cause the weight of the individual particles, distributed
over the area which supports the particles, will exceed
the vield value. However, if the yield value is too great,
the composition will become thick and unmanageable be-
cause as the yield value increases, so will the apparent
viscosity.

A preferred range of yield values to support the in-
soluble particulate material used in the liquid detergent
compositions of this invention is from about 100 to about
400 dynes per square centimeter.

(B) INDIVIDUAL COMPONENTS

The essential individual components of the liquid de-
tergent composition of this invention are alkylbenzene-
suifonate detergent, zwitterionic synthetic detergent, in-
soluble particulate materials, electrolyte, and water. Op-
tional components include minor ingredients which have
aesthetic value or which improve the effectiveness of the
composition. The alkylbenzenesulfonate detergent and
zwitterionic synthetic detergent are the primary cleaning
or detergent components of this composition.

In preferred embodiments of this invention, abrasives
are added to the liquid detergent composition of this in-
vention. All of these compositions are capable of sus-
pending insoluble particulate materials of the hereinafter
specified density and particle size and, accordingly, these
particulate materials can be included as components of
these liquid detergent compositions.

(1) ALKYLBENZENESULFONATE DETERGENT

The alkylbenzenesulfonate detergent used in the liquid
detergent compositions has the general formula:

R—CeH,—SO,5M®

wherein R is a straight alkyl chain containing from about
9 to about 15 carbon atoms, and M® is a cation selected
from the group consisting of potassium, sodium, and am-
monium cations; it is preferred that R average about 12
carbon atoms.

From about 2% to about 15% of the above-described
alkylbenzenesulfonate detergent, by weight of the finished
detergent composition, is utilized in the detergent composi~
tions of this invention. It is preferred that the finished
composition contain from about 4% to about 7% alkyl-
benzenesulfonate. As important as the amount of alkyl-
benzenesulfonate present individually, however, is the
ratio of alkylbenzene sulfonate to zwitterionic as de-
scribed below.
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(2) ZWITTERIONIC SYNTHETIC DETERGENT

The zwitterionic quarternary ammonio synthetic deter-
gent of this invention has the following structural for-
mula:

CH;3

'—l\iIeB——CHz—CHR”—CHzS 0.2
O,

wherein R’ is an alkyl radical containing from about 10
to about 18 carbon atoms, and R” is selected from the
group consisting of a hydrogen atom and a hydroxy group,
It is preferred that R’ be dodecyl or the alkyls derived
from coconut fatty alcohol, and that R” be a hydroxyl
group.

The zwitterionic synthetic detergent described above
is utilized in this invention in amounts of from about
1% to about 7.5% by weight of the finished detergent
composition. It is preferred that the zwitterionic synthetic
detergent be utilized in amounts of from about 2% to
about 4% by weight of the finished composition.

The total amount of alkylbenzenesulfonate and zwitter-
ionic detergents and the relative amounts in which they
are present, are more important than the absolute amount
of either. While the absolute amount of each detergent is
of little independent significance, the total amount of both
detergents determines yield value and ability to dissolve
grease and dirt, and if excessive, makes the detergent
composition too thick and unmanageable. The relative
amounts of alkylbenzenesulfonate and zwitterionic deter-
gents sharply affect the ability of the system to support
abrasive. Neither alkylbenzenesulfonate nor zwitterionic
synthetic detergent, alone, will provide a stable support
for insoluble particulate material; however, when they
are used together as herein described, they cooperate
synergistically in a surprising and unexpected way to pro-
vide a stable medium with a yield value that will support
insoluble particulate material.

The combined weight of alkylbenzenesulfonate and
zwitterionic detergents in the detergent compositions of
this invention is from about 3% to about 23% of the
total weight of the finished composition. A preferred
embodiment contains from about 6% to about 9% of
these detergents.

Within the preferred range of insoluble particulate ma-
terial (about 40% to about 50%, see below), it can be
further said that between about 10% and about 18% of
the supporting medium (that is, the entire composition
less suspended insoluble particulate material) should be
detergent, and about 10% to about 16% is preferable.
About 12% to about 14% gives the best results. At the
higher detergent concentrations, the combined detergent
and abrasive make the compositions too thick to be man-
ageable; at the lower detergent concentrations there is
not enough detergent to provide sufficient yield value to
support the abrasive. The upper limit on combined de-
tergent and abrasive is a functional one, and is best ex-
pressed in terms of apparent viscosity. At lower (below
40% ) abrasive concentrations, the concentration of total
detergent in the supporting medium becomes less im-
portant, and up to about 23% of the total composition
can be detergent.

It is important in the practice of this invention to
maintain the weight ratio of alkylbenzenesulfonate to
zwitterionic synthetic detergent in the range from about
1.5:1 to about 2.5:1. When the alkylbenzenesulfonate to
zwitterionic ratios do not fall within these limits, the de-
tergent compositions of this invention may have unac-
ceptably low yield values, or they may separate into two
layers at room temperature, or both. It is preferred that
the alkylbenzenesulfonate to zwitterionic synthetic deter-
gent ratio be in the range of about 1.8:1 to about 2.2:1.
The exact value of this ratio depends on other materials
present in the system.
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6
(3) INSOLUBLE PARTICULATE MATERIAL

The insoluble, particulate material which is utilized in
this invention can comprise abrasives, bactericides, or
other insoluble, particulate material having a particle size
diameter ranging from about 1 to about 200 microns and
a density of from about 0.5 to about 5.0. It is preferred
that the diameter of the particles range from about 2
microns to about 60 microns and that the density range
from about 1.0 to about 2.8. The abrasives which can
be utilized in this invention include, but are not limited
to, quartz, pumice, pumicite, talc, silica sand, china clay,
zirconium silicate, bentonite, diatomaceous earth, whiting,
feldspar, and aluminum oxide. Silica is the preferred abra-
sive for use herein. Furthermore, if a high density abra-
sive (such as aluminum oxide, pumice containing alumi-
num oxide, or zirconium silicate) is used, particular care
must be taken that the yield value is sufficiently high to
support particles of the size and density used. For any
particular system, the yield value required can be calcu-
lated from the density and particle size of the suspended
particles, and from the density of the supporting medium.
The yield value required is equal to the pressure per unit
area which the weight of the particle exerts on the sup-
porting medium, taking into account the buoyant force of
the supporting medium. For a spherical particle of greater
density than the supporting medium, this yield value is
given by the formula

f__2Dg(d—d’)
B 3

where f is the yield value in dynes per square centimeter,
D is the particle diameter in centimeters; g is the gravi-
tational constant, 980.665 centimeters per second per sec-
ond; d is the density of the particle to be supported; and
d’ is the density of the supporting medium (both densities
in grams per cubic centimeter). This theoretical yield
value should be multiplied by a “safety factor” of about
1.5 to 2.0, to take into account such factors as nonspheri-
cal particles, inaccuracy in estimating yield value, and
occasional agglomeration of two or more particles, in
order to calculate the yield value (as observed) which is
necessary to support the particular material which is to
be suspended.

In the practice of this invention, from 1% to about
60% of the composition of this invention is insoluble
particulate material. It is preferred, however, that from
40% to about 50% by weight of the finished composition
be insoluble, particulate material.

(4) POLYVALENT ELECTROLYTE

From about 1% to about 5% of the finished compo-
sition is required to be polyvalent organic acid electro-
lyte. Examples of electrolytes include mixtures of oxalic
acid and sodium oxalate, citric acid and sodium citrate.
Oxalic acid is desirable because it bleaches and citric acid
is desirable because it is safe.

(5) WATER

From about 25% to about 85% of this composition is
water. It is preferred that from about 30% to about 50%
by weight of the finished composition be water to optimize
yield values and cleaning characteristics of the finished
product. It is also preferred that soft water be utilized in
this invention.

(6) MINOR INGREDIENTS

Minor amounts of materials which make the composi-
tion of this invention more attractive or more effective
can be added if they do not significantly alter the excellent
physical properties of this composition. The following
materials are mentioned merely by way of example:
brighteners, fluorescers, dyes, bluing agents, perfumes,
bactericides and corrosion inhibitors.

Hydrotropes such as sodium or potassium xylenesul-
fonate, toluenesulfonate, or benzenesulfonate, should not



3,579,456

be present in these compositions. Even very small amounts
of these hydrotropes solubilize the discrete phase into the
continuous phase. The detergent composition, thus, be-
comes a one-phase solution and loses its real plastic char-
acteristics with concomitant settling of insoluble, partic-
ulate material, e.g., abrasive. The composition, in this
condition, is aesthetically undesirable and not salable on
the retail consumer market or the industrial market.

Also to be avoided are soaps, and other materials which
are presently or potentially solubilizing agents, or which
combine with water hardness ions.

The following example illustrates the present invention.

Example

About 31 parts of soft water were charged to a mixing
vessel outfitted with an agitator and heater. The soft water
was heated to about 150° F., and to it was added 1 part
of oxalic acid and 1 part of sodium oxalate. After these
ingredients had dissolved, 50 parts of finely ground silica
sand (specific gravity about 2.65 and particle size varying
from about 1 to about 60 microns) were added slowly to
the solution with agitation. Ten (10) parts of an approx-
imately 50% solution of sodium straight chain secondary
alkyl (~11 carbon atoms) benzene sulfonate were then
added slowly, followed by the addition of 7 parts of a
35.5% aqueous solution of a zwitterionic surfactant. The
resulting suspension was mixed until a smooth product
was obtained. A perfume ingredient (0.25 part) was then
added. This material had an as-is pH of 1.5, and demon-
strated a yield value of 275 dynes/cm.

The zwitterionic synthetic detergent had the formula

CH;

"—N® - CH,—CHOH—CH;8 0,2
Hs
wherein R’ represents alkyls derived from coconut fatty
alcohol, by distillation in which the low-boiling and high-
boiling fractions were excluded. The alkyl groups (so-
called *middle-cut coconut”) had approximately the fol-
lowing distribution:

Percent

1 oo e e 0.5
Gl mm e 67.5
Gl o e 24.5
Clf mmmmm e e e 7.0
Clg ________________________________________ 0. 5
100.0

There were also some other ingredients present which
were impurities in the starting materials, unreacted start-
ing materials, and by-products of the reactions to produce
the alkylbenzenesulfonate and zwitterionic detergents,
comprising alkylbenzene, alkyl sulfate, benzenesulfonate,
methanol, organic chlorides (e.g., sodium 1-chloro-2-hy-
droxypropane - 3 - sulfonate), alkyl dimethyl tertiary
amines, quaternary-substituted ammonium compounds
(e.g., dimethylalkylamine quaternarized with 3-chloro-
1,2-propanediol or 1,3-dichloro-2-propanol), aliphatic al-
cohols, olefins, epichlorohydrin polymers, paraffins, di-
sodium 2-propanol-1,3-disulfonate, sodium 1,3-dihydroxy-
propane-1-sulfonate, sodium sulfate and sodium chloride.

When in the above example the following alkylbenzene
sulfonates are substituted for the specific alkylbenzene-
sulfonate detergents used in the example on a mole for
mole basis, substantially equivalent results are obtained
in that the resulting liquid detergent compositions have
approximately the same pH, yield value and performance
characteristics: potassium dodecylbenzenesulfonate, am-
monium nonylbenzenesulfonate, a 1:1 mixture of sodium
undecyl- and tridecylbenzenesulfonate, ammonium tetra-
decylbenzenesulfonate, a 1:1 mixture of potassium decyl-
and potassium tetradecylbenzenesulfonates and a
1:1:1:1:1 mixture of sodium decyl-, undecyl-, dodecyl-,
tridecyl- and tetradecylbenzencsulfonates.

ot
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When in the above example the following zwitterionic
quaternary ammonium synthetic detergents are substituted
for the specific zwitterionic synthetic detergent in the
above example on a mole for mole basis, substantially
equivalent results are obtained in that the liquid detergent
compositions have approximately the same pH value, ap-
proximately the same yield value and the same per-
formance characteristics: 3 - [N,N” - dimethyl-N-tallow-
alkylammonio]propane - 1 - sulfonate; 3-[N,N’-dimethyl-
N-tallow-alkylammonio] - 2 - hydroxy propane - 1 - sul-
fonate; 3 - [N,N’ - dimethyl-N-coconutalkylammonio]-
propane-1-sulfonate; and a 1:1 mixture of 3-[N,N’-di-
methyl-N-dodecylammonio] - 2 - hydroxypropane - 1 - sul-
fonate and 3 - [N,N’ - dimethyl-N-hexadecylammonio]-
propane-1-sulfonate.

When in the above example citric acid is substituted
for the oxalic acid on a mole to mole basis and sodium
citrate is substituted for the sodium oxalate on a mole for
mole basis, substantially equivalent results are obtained
in that the liquid detergent composition has a pH between
1 and 3, a yield value between 5 and 600 dynes per square
centimeter and the composition is an effective detergent.

When in the above example the following insoluble
particulate materials having substantially the same par-
ticle size as the sand in the above example are substituted
for the sand in the above example on an equal weight
basis, substantially equivalent results are obtained in that
the abrasives are suspended: quartz, pumice, talc, china
clay, zirconium silicate, bentonite, diatomaceous earth,
whiting, feldspar and aluminum oxide.

In this example, yield value data was measured at room
temperature (about 74° F.), even though the samples may
have been stored at higher or lower temperatures. Vis-
cosity measurements for yield values were made with a
Brookfield viscometer, Model RVT, using spindle num-
ber C2 at ¥ and 1 r.p.m.

What is claimed is:

1. A stable, liquid detergent composition which is free
of soaps, amides and hydrotropes and which has a yield
value of from about 5 to about 600 dynes per square
centimeter consisting essentially of, by weight of the
finished composition,

(1) from about 2% to about 15% of an alkylbenzene-
sulfonate synthetic detergent having the general
formula

R—CzH,—SO;6MO

wherein R is a straight alkyl chain containing from
about 9 to about 15 carbon atoms, and M® is a cation
selected from the group consisting of potassium,
sodium, and ammonium cations;

(2) from about 1% to about 7.5% of a zwitterionic
quaternary ammonio synthetic detergent having the
general formula:

CH;

R'~N®-CH,—~CHR"—CH:S 0:°
CH;

wherein R’ is an alkyl chain containing from about
10 to about 18 carbon atoms; R” is selected from the
group consisting of hydrogen and hydroxyl; the ratio
of alkylbenzenesulfonate detergent to the zwitterionic
synthetic detergent ranges from about 1.5:1 to about
2.5:1 and the combined weight of the alkylbenzene-
sulfonate detergent and the zwitterionic synthetic
detergent ranges from about 3% to about 23% by
weight of the finished composition;

(3) from about 1% to about 60% of water-insoluble
particulate material selected from the group consisting
of water insoluble abrasives and bactericides having
particle diameters ranging from about 1 micron to
about 200 microns, and a desnsity of from about 0.5
to about 5.0 (g./cc.);

(4) from about 1% to about 10% of a polyvalent
organic acid electrolyte effective to lower the solu-
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bility and thereby salt out said anionic alkylbenzene-
sulfonate synthetic detergent and said zwitterionic
quaternary ammonio synthetic detergent from a con-
tinuous phase; and effective to adjust the pH of the
composition to a value from about 1 to about 5; said
electrolyte being selected from the group consisting
of the combination of oxalic acid and sodium oxalate
and the combination of citric acid and sodium citrate
and

(5) from about 25% to about 85% water;
said yield value being sufficient to support said water-
insoluble, particulate material.

2. The composition of claim 1 wherein the alkylben-
zenesulfonate detergent is sodium n-dodecylbenzenesul-
fonate, and in the formula given for the zwitterionic deter-
gent, R” is hydroxyl.

3. The composition of claim 1 wherein the alkylben-
zenesulfonate detergent comprises from about 4% to about
7% by weight of the finished detergent composition, the
zwitterionic synthetic detergent comprises from about 2%
to about 4% by weight of the finished detergent composi-
tion, and the ratio of alkylbenzenesulfonate detergent to
zwitterionic detergent is from about 1.8:1 to about 2.2:1.

4. The composition of claim 3 wherein the total amount
of alkylbenzenesulfonate and zwitterionic detergents is
from about 6% to about 9% of the finished detergent
composition.
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5. The composition of claim 1 wherein the insoluble,
particulate material comprises from about 40% to about
50% by weight of the finished detergent composition and
wherein the insoluble, particulate material has particle
diameters ranging from about 2 microns to. about 60
microns and has a specific gravity of from 1 to about 2.8.

6. The detergent composition of claim 1 wherein the
insoluble, particulate material is an abrasive selected from
the group comsisting of quartz, pumice, pumicite, talc,
silica sand, china clay, zirconium silicate, bentonite, di-
atomaceous earth, whiting, feldspar and aluminum oxide.
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"aluwinitug” should read “aluninum”
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Column 8, line 28, after
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EDWARD M. FLATCEER,JR.
Attesting Officer
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pumice, " insert "pumicite,".
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Signed ané sealed this 1lth day of September 197i.

ROBERT GOTTSCHALK
Acting Commissioner of Patents



