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CLEANING COMPOSITION

Field of the Invention

The present invention relates to a cleaning composition formulated to remove

hydrocarbon-containing soils from hard surfaces.

Background of the Invention

Chemical cleaners are a significant portion of the industrial cleaning market. A
chemical cleaner is typically aqueous and comprises an organic solvent to solubilize
various soils, a surfactant, which serves as a wetting agent, and a builder, which serves to
chelate ions present in water, such as magnesium and calcium. The types and ratios of
these ingredients can vary considerably depending on the types of sotls to be cleaned and
the performance desired. It is common that all components are water-soluble.

In some instances, however, particularly with the solvent ingredient, the water
solubility can be negligible. In these cases, components commonly called “couplers” or
“hydrotropes” are used to increase the apparent water solubility of the organic solvent in
the cleaning composition. The amount of coupler required depends on the type of coupler,
organic solvent, and the other components of the mixture. It is typically preferred to use
the minimum amount of coupler necessary to completely solubilize the solvent, as this
tends to reduce the cost of the cleaning composition.

It is well known that removing hydrocarbon-containing soils from surfaces can be
extremely difficult. These hydrocarbon-containing soils may include industrial type
greases such as motor oil and lithium grease, and food greases such as lard and vegetable
oils, as well as a wide range of other oily, greasy materials. The goal of formulating a
cleaning composition that will effectively remove greasy residues from a hard surface has
lead to a bewildering array of cleaning compositions on the industrial market. In general,
the user wishes to achieve fast cleaning using the least amount of cleaning composition
possible to avoid leaving behind residual chemical on the surface being cleaned.

There have been attempts to make improved cleaning compositions. They have

included compositions providing improved cleaning that were substantially non-streaking

on hard surfaces and contain a surfactant of amine oxide and a quaternary amine salt and a
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slightly polar organic compound. These cleaning solutions are effective for food soils,
grease and the like.

Another class of cleaning compositions are those capable of removing hydrophobic
soils, such as food grease and the like are those containing a non-ionic surfactant, and a
very slightly water soluble organic solvent.

Although many commercially available cleaning compositions are quite effective at
cleaning food grease, and others, particularly solvent-based cleaning compositions, are
quite effective at removing industrial grease, the development of a cleaning composition
that is effective in removing both food and industrial grease has been particularly
challenging. Users are always desirous of improved grease removal properties in cleaning
compositions, especially those that are capable of penetrating and emulsifying the soil

quickly.

Summary of the Invention

In accordance with the present invention, improved cleaning compositions are
described that are efficient in removing both food and industrial grease, heel marks, and
the like from hard surfaces. Further, the compositions may have other uses such as
removing food soils, grease, and the like from fibrous substrates such as carpet, furniture,
and similar substrates. It has been discovered that certain nonionic surfactants and
quaternary amine salts, when combined with a slightly water-soluble polar organic
compound, have a surprising synergistic effect resulting in a marked improvement in the
removal of hydrocarbon-containing soils as shown by decreased soaking times required for
soil removal.

Briefly, in one aspect of the present invention, a composition useful as an aqueous
cleaner for removing hydrocarbon-containing soils is provided comprising:

a) a nonionic surfactant selected from the group consisting of a nonionic

surfactant selected from the group consisting of a branched or linear primary

alcohol ethoxylate, a secondary alcohol ethoxylate, a branched decyl/tridecyl

alcohol ethoxylate, a branched or linear alkylphenol ethoxylate, a branched or

linear alkyl amine ethoxylate, an alkyl ether amine ethoxylate, a branched or linear

alcohol alkoxylate, alkyl glycosides, and a mixture thereof;
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b) a quaternary amine salt having the general formula (I)
llzl
R3- ITI-'-—)‘ R4 X i |
R2

wherein R' and R” are the same or different and are selected from the group

consisting of alkyl and substituted alkyl groups, R” is selected from the group

consisting of straight chain alkyls, branched chain alkyls, straight chain
heteroalkyls, and branched chain heteroalkyls having from about 10 to 20 carbon
atoms, R” is selected from the group consisting of alkyl groups having from 1 to
about 5 carbon atoms (preferably methyl), and X 1s a halogen atom, preferably
atomic chlorine;

C) a slightly water-soluble polar organic compound; and

d) water.

Another embodiment of the invention is a method of removing hydrocarbon-
containing soils from soiled surfaces comprising the steps of applying to a soiled surface
an effective amount of the composition, as described above; and performing a mechanical
operation on the surface with an abrasive article after applying the composition to the
surface. An optional step of removing the composition from the surface may also be

included in the method.

Description of the Preferred Embodiment(s)

A composition for removing hydrocarbon-containing soils in accordance with the
present invention comprises a nonionic surfactant, a quaternary amine salt, a very slightly
water-soluble polar organic compound, and water. The composition may also contain
other optional but conventional additives.

Nonionic Surfactants

The nonionic surfactant serves the function of decreasing the surface tension of
water within the compositions of the invention. Examples of nonionic surfactants useful
in the present invention are nonionic surfactants formed by condensation of alkyl phenols,
alkyl amines, or aliphatic alcohols with sufficient ethylene oxide, propylene oxide, or a

combination thereof, to produce a compound having a polyoxyethylene and/or



CA 02458475 2010-04-19

60557-7096

polyoxypropylene chain within the molecule, that is, a chain composed of recurring
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(-O-CH,-CHa-) groups, or a chain composed of recurring (-O -CH,-CH-CH3;) groups, or a
combination thereof. Preferably, the nonionic surfactant is selected from the group
consisting of a branched or linear primary alcohol ethoxylate, a secondary alcohol
ethoxylate, a branched decyl/tridecyl alcohol ethoxylate, a branched or linear alkylphenol
ethoxylate, a branched or linear alkyl amine ethoxylate, an alkyl ether amine ethoxylate, a
linear alcohol alkoxylate, and a mixture thereof. Other examples of nonionic surfactants
useful in the present invention include alkyl glucosides.

The nonionic surfactants preferably have an HLB value of about 7 to about 16.
“HLB,” as used herein, refers to an emulsification behavior of a surfactant as well as the
relationship between hydrophilic and lipophilic portions of a molecule.

Preferred nonionic surfactants are commercially available and used for their
detergent, surface active, wetting and emulsifying properties. One particularly pfeferred
nonionic surfactant used in the invention éontains sufficient ethylene oxide units to insure
solubility of the nonionic surfactant in the composition or in any dilution thereof that may
be used in practice. Another preferred group of nonionic surfactants includes from about S
moles to about 40 moles of ethylene oxide per mole of nonionic surfactant, and more
preferably about 5 moles to about 15 moles of ethylene oxide per mole of nonionic
surfactant. Further suitable nonionic surfactants include linear alcohol ethoxylates such as
available under the trade designation “TOMADYNE IOlLF" commercially available from
Tomah Products, Inc., Mxlton WI  ethoxylated tridecyl alcohols such as “ICONOL TDA6”
(having 6 moles of ethylene oxnde per mole of ethoxylated tridecyl alcohol), and
“JICONOL TD1°x9T’l\"1 (having 9 moles of ethylene oxide per mole of ethoxylated trnde-cyl
alcohol), commercially available from BASF, Mount Olive, NJ; “VARONIC K—-205?’I‘;I
(cocoamine ethoxylate having 5 moles of ethylene oxide per mole of cocoamine
ethoxylate), commercially available from Sherex Chemical Co. Dublm OH; and

™

“TRITON DF-12" (modified polyethoxylated alcohol), commercnally available from Dow,
Midland, MI), alkyl glucosides such as “GLUCOPON 425™” (a fatty alcohol Cg-Cj¢
polyglycoside) available from Cognis Corporation, Ambler, PA.

The weight percent of the nonionic surfactant typically ranges from about 0.1 to

about 1.0 weight percent in ready-to-use formulations, with amounts of the surfactant
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greater than about 1.0 weight percent being uneconomical and not typically rendering a
more beneficial wetting property. If the amount of nonionic surfactant is below about

0.1 weight percent, insufficient wetting of the hydrocarbon-containing soil-covered surface
may be noticed, but this 1s not necessarily considered outside of the invention.

It 1s also contemplated that biends of nonionic and cationic surfactants can be used
in the present invention, provided the nonionic surfactant concentration is within the
typical weight ranges of a non-blended nonionic surfactant. Examples of such surfactant
blends include TOMADYNE IOBMand TOMADYNE 1051;4 both commercially available
from Tomah Products, Inc., Milton, Wisconsin.

Quaternary Amine Salt Surfactants
Quaternary amine salts are based on the reaction of high molecular weight aliphatic

tertiary amines with an alkylating agent such as methyl chloride. They are generally more

cationic and more stable to pH change than other amine-based surfactants such as

~ethoxylated amines. Quaternary amine salts useful as surfactants in the cleaning

compositions of the invention which have a synergistic cleaning effect with the nonionic

surfactant are those within general formula (I):

R!

3 l + 4
R -N—» R X I

B2
wherein R' and R? are the same or different and are selected from the group consisting of
alkyl and substituted alkyl groups, R’ is selected from the group consisting of straight
chain alkyls, branched chain alkyls, straight chain heteroalkyls, and branched chain
heteroalkyls having from about 10 to 20 carbon atoms, R* is selected from the group
consisting of alkyl groups having from 1 to about 5 carbon atoms (preferably methyl), and
X 1s a halogen atom, preferably atomic chlorine.

Those quaternary amine salts, which are readily combinable with the other

ingredients of the compositions of the invention to form one-phase compositions, are

| ™
preferred. Examples of such quaternary amine salts are "Q-17-5" (isotridecyloxypropyl
. | T™

poly(5) oxyethylene melthyl ammonium chloride, and “Q-S-80” (mono soya ammonium

chloride quatemary), both available from Tomah Products, Inc., Milton, W1
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In compositions in accordance with the present invention, the weight ratio of
nonionic surfactant to quaternary amine salt typically ranges from about 1:4 to about 4:1,
preferably from about 1:2 to about 2:1, and more preferably is about 1:1.

Slightly Water- Soluble Polar Organic Compound
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Any number of slightly water-soluble polar organic compounds may be used in the
compositions of the invention to promote fast drying properties of the compositions, and to
solubilize the hydrocarbon-containing soils.

As used herein the term “slightly water-soluble™ means that the polar organic
compound has a water solubility ranging from about 001 weight percent to about
1.0 weight percent, more preferably ranging from about 0".01 welght percent to about

0.2 weight percent at about 20°C. Preferably, the slightly water soluble polar organic

compound is not a hydrocarbon or halocarbon, contains one or more heteroatoms of
oxygen, nitrogen, sulfur, phosphorous containing functional groups and contains an alkyl
group contdining about 7 carbon atoms to about 16' carbon atoms. More preferably, the
slightly water soluble polar organic compound contains a moiety selected from the group
of an alcohol, an aldehyde, a- ketone, an ether, a glycol ether, an acid, an amine, an ester, a
pyrrolidone, and a compatible mixture thereof.

Such slightly water-soluble polar organic compounds are commercially available.
One preferred class of slightly water-soluble polar organic compounds within the defined
solubility range are ethylene glycol ethers having from about 6 to about 12 carbon atoms. '
An example of a glycol ether megzntjng this _desc’ription includes ethylene glycol\ 2-ethyl
hexyl ether “EKTASOLVE EEH” (water solubility of about 0.2 weight), commercially
available from Eastman Chemical, Kingsport, TN. Another class of slightly water-soluble
polar organic compounds useful in the present invention includes normal and branched
chain alkyl alcohols having from about 6 to about 12 carbon atoms, such as isooctyl
alcohol (water solubility of about 0.06 weitht percent). Isooctyl alcohol is commercially
available under the tradename “EXXAL 83" from Exxon, Houston, TX.

Yet another class of slightly water-soluble polar organic compounds useful in the

present invention are N-alkyl pyyrolidones having water solubility within the preferred

ranges previously mentioned. One useful example is N-octyl pyrrolidone (solubility in
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water of about 0.124 weight percent), available under the trade designation
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“SURFADONE LP-:].OOT’Mfrom International Specialty Products, Wayne, NJ.

Other useful shightly water-soluble polar organic compounds include 1-octanol
having a water solubility of about 0.1 weight percent and di-isobutyl ketone having a water
solubility of about 0.05 weight percent, both commercially available from Aldrich
Chemicals, Milwaukee, WI.

Use of a mixture of any of the slightly water-soluble polar organic compounds
mentioned herein may be used, provided they are compatible with each other and with the
other ingredients.

In compositions according to the present invention, the weight ratio of active
slightly water-soluble polar organic compound to active surfactant (nonionic surfactant +
quaternary amine salt) typically ranges ffom about 0.1:1 to about 1:1.

Optional Additives

The compositions of the invention may include other optional but conventional
additives. For example, the composition according to the invention may contain a colorant
to provide a more aesthetic appearance, a fragrance to provide more acceptable smell, a
preservative to prevent bacterial growth in the solution, a suitable anti-microbial agent or
bacteriostat to eradicate germs, mold, mildew, and the like. Other surfactants, chelating
agents, antioxidants, foaming or anti-foaming agents, film-forming agents, and the like
may also be included.

The compositions of the present invention preferably have a pH (i.e., negative
logarithm of the hydrogen 10on concentration), which renders the compositions basic, i.e.,
pH greater than 7.0, which renders the compositions more effective in solubilizing grease.

One preferred class of pH adjﬁstment chemicals 1s the low molecular weight alkano! amine
compounds such as 2%an1ino-2~methyl-1-p:opanol (AMP95rl;MavaiIable from Dow, Midland,
MI), monoethanolamine and the like. |

Further, it may be advantageous to include a compatible thickening agent to render
the viscosity of the compositions of the invention such that they may be applied to a
vertical surface, e.g., a baseboard, and not run therefrom. If such running occurs, the

residence time of the composition with respect to the surface being cleaned would be

reduced. Alternatively, the composition may run onto areas where it is not wanted.
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Methods of Use of the Inventive Compositions

The compositions of the invention can, of course, be made sold and used as
concentrates, or in diluted or “ready-to-use” form. When in “ready-to-use” form, the
compositions preferably have the same ratios of actives as the concentrates. Actual
effective dilution of the concentrates will depend on the intended surface to be cleaned,
type of soil, degree of soiling, and the like.

The compositions of the invention may be sprayed upon the soiled surface or
simply poured thereon in concentrated or “ready-to-use” form as desired. Spraying can be
accomplished by conventional mechanical spraying devices (such as by use of a
conventional trigger spray device) or by using an aerosol-dispensing container with a
sufficient amount of suitable aerosol propellant such as a low boiling alkanes or mixtures
thereof, such as a mixture isobutane and propane. Performing a mechanical operation to
the soiled surface after application of a composition of the invention may be desired or
required for removing hydrocarbon-containing soils. Performing a mechanical operation
may include wiping, abrading, scrubbing, brushing, and the like. However, if the
underlying surface is soft and/or decorative, abrading or scrubbing may not be desirable.

An abrasive article that may be used includes, for example, a porous sponge
material, or nonwoven or woven article. One preferred nonwoven material is that known
under the trade designation “SCOTCH-BRITI;‘.Hf’ from Minnesota Mining and
Manufacturing Company (3M), St. Paul, MN. Such nonwoven products and their
manufacture are described in U.S. Pat. No. 2,958,593 (Hoover et al.). After performing a
mechanical operation on the surface, the composition is preferably removed. This can be
accomplished by a variety of techniques that are generally known, including, for example,
rinsing the composition from the surface, or the compos'itions may be simply wiped away
with an absorbent material.

The objects, features and advantages of the present invention are further illustrated
by the following examples, but the particular materials and amounts thereof recited in
these examples, as well as other conditions and details, should not be construed to unduly
limit this invention. All materials are commercially available or known to those skilled in

the art unless otherwise stated or apparent. All parts and percentages in the Examples and
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the Specification are by weight (based on 100% active matenal), unless otherwise

specified.

Test Methods
Petroleum Grease Removal Test

A standard petroleum grease was prepared (at least 2-7 days prior to testing)
consisting of 25 grams 20 weight (2W) otl, 25 grams industrial lithium grease known
under the trade designation "STffx--Greas:;er'l\:l from Conoco Oil Company, 75 grams heptane,
75 grams methylene chloride and 0.2 gram oil soluble dye. These ingredients were mixed
in a beaker equipped with a stir bar and placed on a heater/magnetic stirrer and the grease
heated to about 30°C while keeping a watch glass over the beaker. After the composition
reached about 30°C the beaker was removed from the heater/magnetic stirrer and allowed
to cool to room temperature with continued stirring with a glass rod. 25 mm x 75 mm
glass slides were then immersed for a few seconds into the petroleum grease and drawn up
quickly so that the grease coated both sides of the slide (25 mm x 30 mm on each side).
The petroleum grease-coated slides were then dried by hanging at room temperature (about
20°C) for 24 hours.

In the petroleum grease removal test, 140 ml of the composition to be tested was
placed into a 150 ml glass beaker equipped with a magnetic stir bar. The beaker was then
placed on a magnetic stirrer and the power setting adjusted until the bar rotated at 2000
rpm, using a strobe light to adjust the speed of rotation. The coated glass slide to be
cleaned was then suspended vertically in the composition to be tested, coated portion

pointing toward the bottomn of the beaker with the other end attached to a suitable support,

so that the glass slide did not touch anything but the composition being tested, and the stir

‘bar did not hit the glass slide or the sides of the beaker. The percent removal of the

petroleum grease was measured visually versus time for each slide and composition tested.
Slides were not reused. This is a relative test that should be done as a comparison rather

than an absolute scale.

Food Grease Removal Test

In the food grease removal tests, a standard food grease solution consisting of equal

“amounts of soy bean oil (10 grams) and lard (10 gramis) dissolved in enough methylene

9
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chloride (60 grams) to form a solution was prepared. A small amount of oil blue pigment
(0.1 gram) was added to the solution. 25 mm x 75 mm glass slides were then immersed
for a few seconds into the food grease and drawn up quickly so that the food grease coated
both sides of the slide (25 mm x 30 mm on each side). The food grease-coated slides were
then dried or "cured" by hanging at room temperature (about 20°C) for 24 hours. (To
make the test more difficult, the slides may be aged for up to a week but all comparisons
should be done on the same batch of slides aged 1dentically.)

In the food grease removal test, 140 milliliters (ml) of the composition to be tested
were placed into a 150 mi glass beaker equipped with a magnetic stir bar (2.5 cm in
length). The beaker was then placed on a magnetic stirrer. The coated glass slide to be
cleaned was then suspended vertically in the composition to be tested, coated portion
pointing toward the bottom of the beaker with the other end attached to a suitable support,
so that the glass slide did not touch anything but the composition being tested, and the stir
bar did not hit the glass slide or the sides of the beaker. The magnetic stirrer was
immediately turned on and the stirring speed adjusted with a strobe light to 2000 rpm, after
which the percent removal of food grease versus time was measured visually for each side
of the shide. Slides were not reused.

Reproducibility for the petroleum grease and food grease removal test methods was

about +/- 5%.

Glossary
“TOMADYNE 101LF” is a linear alcohol ethoxylate, available from Tomah

Products, Inc., Milton, WL
“TOMADYNE 100”and “TOMADYNE 102” are linear alcohol ethoxylate and
cationic surfactant blends, available from Tomah Products, Inc., Milton, WL
“ICONOL TDAG6” 1s an ethoxylated tridecyl alcohol (having 6 moles of ethylene
oxide per mole of ethoxylated tridecyl alcohol), available from BASF, Mount Olive, NJ.
VARONIC K-205” 1s a cocoamine ethoxylate (having 5 moles of ethylene oxide
per mole of cocoamine ethoxylate), available from Sherex Cemical Co.,Dublin, OH.
“TRITON DF-12"1s a modified polyethoxylated alcohol, available from Dow,
Midland, MI.

10
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“GLUCOPON 425™ is an alkyl glucosides (a fatty alcohol C3-C;¢ polyglycoside),

available from Cognis Corporation, Ambler, PA;
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"Q-17-5" is isotridecyloxypropyl poly(5) oxyethylene methyl ammonium chloride
(75%), available from Tomah Products, Inc., Milton, W1.

“Q-S-80” is mono soya ammonium chloride quaternary (80%), available from
Tomah Products, Inc., Milton, WL.

“Q-S-T-S(r)r’bf'is trimethyl stearyl ammonium chloride quaternary (50%), available
from Tomah Products, Inc., Milton, WI.

“EKTASOLVE EEH” is ethylene glycol 2-ethyl hexyl ether, available from
Eastman Chemical, Kingsport, TN.

“EXXAL 8 is isooctyl alcohol, available from Exxon, Houston, TX.

“AMP95” is 2-amino-2-methylpropanol, available from Dow, Midland, MI

“Dequest 201'6?’ 1S l-Hydroxyethylidene-1-1-diphosphonic acid, available from
Monsanto Company; St.Louis, MO '

Examples

Example 1 and Comparative Examples A-L

The compositions of Example 1 and Comparative Examples A-F as “ready-to-use”
formulations are provided in Table 1. Example 1 was formulated to include a nonionic
surfactant, a quaternary amine salt surfactant, and a slightly water-soluble polar organic
compound. Comparative Example A was formulated to include only the nonionic
surfactant “TOMADYNE 101LF". Comparative Example B was formulated to include
only the quaternary amine salt surfactaht “Q-17-5". Comparative Example C was

formulated to include only théns\li_ghtly water-soluble polar organic compound “EEH”.

Comparative Example D was formulated to include only the “TOMADYNE 101LF and

the “EEH”. Comparative Example E was formulated to include only the “Q-17-5" and the
“EEH”. Comparative Example F was formulated to include only the “TOMADYNE
J01LF” and the “Q-17-5". These compositions were subjected to the petroleum grease
and food grease removal tests, as described above. These results are shown in Table 2,
The data in Table 2 demonstrated that there appeared to be a synergistic effect of thc

nonionic surfactant, the quaternary amine salt surfactant, and the slightly water-soluble
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polar organic compound as evidenced by the decreased soaking time required to achieve

nearly 100% grease removal for Example 1.

Table 1

Example No.: 1 | Comp.|Comp|Comp.|Comp| Comp. | Comp.
Ex.A|.Ex. | Ex.C|.Ex. | ExX.E | Ex. F
B D

Surfactants I N R A
=- 0.26 _
0.26

026 | 0.13
Shghtly water-
soluble
\ Polar organic
_ comound
-

B Addmves - I
AMP95 0.21 | 0.21 0.21

Dequest 2010

C C

Table 2

Grease Removal Rate (%)

Example No.: 1 |Comp|Comp Comp Comp Comp Comp
| . EX. | . x. Ex
A

Petroleum grease
removal

Examples 2 and 3

Examples 2 and 3 were the same as Example 1 except that N-octyl pyrrolidone and
“EXXAL 87, respectively, were used as the slightly water-soluble polar compounds
instead of “EEH”. These compositions were subjected to the petroleum grease and food

grease removal tests, as described above. These results are shown in Table 3.
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Table 3

Grease Removal Rate (%)

Example No.:

Petroleum grease
removal

5 min 45
10 min S )
15min

Food grease removal
S min 100 10

45

-

Example 4 and Comparative Examples G-1

5 Example 4 was the same as Example 1 except that the nonionic surfactant used was
“TRITON DF-12”. Comparative Example G, similar to Comparative Example A, was
formulated to include only the “TRITON DF-12”. Comparative Example H, similar to
Comparative Example D, was formulated to include only the “TRITON DF-12" and the
“EEH”. Comparative Example I, similar to Comparative Example F, was formulated to

10 include only the “TRITON DF-12” and the “Q-S-T-50". These compositions were
subjected to the petroleum grease and food grease removal tests, as described above.
These results are shown 1n Table 4.
Table 4

Grease Removal Rate (%)

Comp. Ex.|Comp. Ex.|Comp. Ex.

G H

Example No.:

Petroleum grease
removal

5 min
10 min
15min
Food grease removal
S min 100

0

—

15
Example 5 and Comparative Examples J-N

Example 5 was the same as Example 1 except that the nonionic surfactant used was

“ICONOL TDA-6 and the quaternary amine salt surfactant use was “Q-S-80".
Comparative Example J, similar to Comparative Example A, was formulated to include

20 only the “ICONOL TDA-6". Comparative Example K, similar to Comparative

13
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Example B, was formulated to include only the “Q-S-80”. Comparative Example L,
similar to Comparative Example D, was formulated to include only the “ICONOL TDA-6
and the “EEH”. Comparative Example M, similar to Comparative Example E, was
formulated to include only the “Q-17-5" and the “EEH”. Comparative Example N, similar
to Comparative Example F, was formulated to include only the “ICONOL TDA-6" and the
“Q-17-5. These compositions were subjected to the petroleum grease and food grease

removal tests, as described above. These results are shown 1n Table 5.

Table 5

Grease Removal Rate (%)
sl BV PP
Ex.J | Ex. K | Ex.L | Ex. M| Ex.N
-l I I N O
removal

. Smin | 75 | 3 | 0 | 4 | O | O
. lomin 100 | 5 | 2 |} 33 | 0 | 0
 15min | - | 20 | 4 | S0 | O | O
Food greaseremoval | | | | | |

5 min 100 | - | - [ 100 ] 90 | -

Example 6 and Comparative Examples O-0

Example 6 was the same as Example 1 except that the nonionic surfactant used was
“VARONIC K-205”. Comparative Example O, similar to Comparative Example A, was
formulated to include only the “VARONIC K-205”. Comparative Example P, similar to
Comparative Example D, was formulated to include only the “VARONIC K-205” and the
“EEH”. Comparative Example Q, similar to Comparative Example F, was formulated to
include only the “VARONIC K-205" and the “Q-17-5". These compositions were
subjected to the petroleum grease and food grease removal tests, as described above.

These results are shown in Table 6.

14
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Table 6

Grease Removal Rate (%)

Comp.
Ex. Q

Comp.
Ex. P

Comp.
Ex. O

Example No.:

Petroleum grease
removal

S min
10 min
15min
Food grease removal
S5 min

10
40

~1 |

10

Examples 7 and 8 and Comparative Examples R-V

Example 7 was the same as Example 1 except that the nonionic surfactant used was
“GLUCOPON 425”. Example 8 was the same as Example 7 except that the quaternary
amine salt surfactant used was “Q-S-T-50”. Comparative Example R, similar to
Comparative Example A, was formulated to include only the“GLUCOPON 425”.
Comparative Example S, similar to Comparative Example B, was formulated to include
only the “Q-S-T-50". Comparative Example T, similar to Comparative Example D, was
formulated include only the “GLUCOPON 425”and the “EEH”. Comparative Example U,
similar to Comparative Example E, was formulated to include only the “Q-S-T-50” and
“EEH”. Comparative Example V, similar to Comparative Example F, was formulated to
include only the"GLUCOPON 425 and the “Q-S-T-50” and “EEH”. These compositions

were subjected to the petroleum grease and food grease removal tests, as described above.

These results are shown 1n Table 7.
Table 7

Grease Removal Rate (%)

7 Comp |Comp|Comp|Comp|Comp
.Ex. [.Ex. S| .Ex. | . Ex. | . Ex.
T U vV

0 ] 00 0
0 | 10
0
-
-

Example No.:

.

Petroleum grease
removal

5 min
10 min
15min
Food grease removal
3 min

-

ek
N
N Ln |
-
ek
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Various modifications and alterations of this invention will become apparent to
those skilled in the art without departing from the scope and principles of this invention,
and it should be understood that this invention is not to be unduly limited to the illustrative

embodiments set forth hereinabove.
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CLAIMS:

1. A composition for removing hydrocarbon-containing soils comprising:

a) a nonionic surfactant selected from the group consisting of a
branched or linear primary alcohol ethoxylate, a secondary alcohol ethoxylate, a
branched decyl alcohol ethoxylate, a branched tridecyl! alcohol ethoxylate, a
branched or linear alkylphenol ethoxylate, a branched or linear alkyl amine
ethoxylate, an alkyl ether amine ethoxylate, a branched or linear alcohol

alkoxylate, alkyl glycosides, and a mixture thereof;,

b) a quaternary ammonium salt surfactant within the general formula (i)

wherein R' and R? are the same or different and are selected from
the group consisting of alkyl and substituted alkyl groups, R® is selected from the
group consisting of straight chain alkyls, branched chain alkyls, straight chain
heteroalkyls, and branched chain heteroalkyls having from 10 to 20 carbon atoms,
R* is selected from the group consisting of alkyl groups having from 1 to 5 carbon

atoms, and X is a halogen atom;

c) a slightly water soluble polar organic compound having a water
solubility from about 0.01 weight percent to about 1.0 weight percent; ana

d) water.

2. The composition of claim 1 wherein the slightly water-soluble polar

organic compound has a water solubility from about 0.01 % by weight to about 0.2 %
by weight.

3. The composition of claim 1 or 2 wherein the slightly water-soluble polar
organic compound is not a hydrocarbon or halocarbon, contains one or more
heteroatoms of oxygen, nitrogen, sulfur, or phosphorous containing functional groups

and contains an alkyl group containing from 7 carbon atoms to 16 carbon atoms.
17
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4. The composition of claim 3 wherein the slightly water-soluble polar
organic compound contains a moiety selected from the group of an alcohol, an
aldehyde, a ketone, an ether, a glycol ether, an acid, an amine, an ester, an N-

alkyl pyrrolidone, and a compatible mixture thereof.

S. The composition of any one of claims 1 to 4 wherein the nonionic

surfactant has an HLB value of from 7 to 16.

6. The composition of any one of claims 1 to 5 wherein the weight ratio of
nonionic surfactant to quaternary ammonium salt surfactant ranges from about 1:4 to
about 4:1.

7. The composition of claim 6 wherein the weight ratio of nonionic
surfactant to quaternary ammonium salt surfactant ranges from about 1:2 to
about 2:1.

8. The composition of claim 7 wherein the weight ratio of nonionic

surfactant to quaternary ammonium salt surfactant is about 1:1.

9. The composition of any one of claims 1 to 8 wherein the weight ratio
of active slightly water-soluble polar organic compound to active surfactant, which
comprises the nonionic surfactant and the quaternary ammonium salt, ranges

from about 0.1:1 to about 1:1.

10. The composition of any one of claims 1 to 9, further including an
additive wherein the additive is selected from a pH adjuster, a colorant, a
fragrance, a preservative, an anti-microbial agent, a foaming agent, an

anti-foaming agent, a film-forming agent, a thickener, and a mixture thereof.

11. The composition of any one of claims 1 to 10 wherein the slightly
water-soluble polar organic compound comprises ethylene glycol 2-ethyl hexyl
ether, normal and branched chain alkyl alcohols having from 6 to 12 carbon

atoms, N-alky! pyrrolidones, 1-octanol, di-isobutyl ketone, or mixtures thereof.

18
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12. The composition of claim 11 wherein the slightly water-solubie polar
organic compound comprises ethylene glycol 2-ethyl hexyl ether, isooctyl alcohol,

N-octyl pyrrolidone, 1-octanol, di-isobutyl ketone, or mixtures thereof.

13. The composition of any one of claims 1 to 12 wherein the water-soluble

polar organic compound comprises ethylene glycol 2-ethyl hexyl ether.

14 The composition of any one of claims 1 to 13 wherein the quaternary

ammonium salt surfactant comprises isotridecyloxypropy! poly(5)oxyethylene methyl

ammonium chloride or mono soya ammonium chloride quaternary.
15. The composition of claim 1 wherein the composition consists solely of:

a) a nonionic surfactant selected from the group consisting of a
branched or linear primary alcohol ethoxylate, a secondary alcohol ethoxylate, a
branched decyl alcohol ethoxylate, a branched tridecyl alcohol ethoxylate, a
branched or linear alkylphenol ethoxylate, a branched or linear alkyl amine
ethoxylate, an alkyl ether amine ethoxylate, a branched or linear alcohol

alkoxylate, alkyl glycosides, and a mixture thereof;

b) a quaternary ammonium salt surfactant within the general formula (1)

wherein R' and R? are the same or different and are selected from
the group consisting of alkyl and substituted alky! groups, R° is selected from the
group consisting of straight chain alkyls, branched chain alkyls, straight chain
heteroalkyls, and branched chain heteroalkyls having from 10 to 20 carbon atoms,
R* is selected from the group consisting of alkyl groups having from 1 to 5 carbon

atoms, and X Is a halogen atom;

c) a slightly water soluble polar organic compound having a water
solubility from about 0.01 weight percent to about 1.0 weight percent;

19
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d) an optional pH adjuster;
e) an optional colorant;
f) an optional fragrance; and
g) water.
16. The composition of claim 15, wherein the composition contains:
d) pH adjuster;
e) a colorant; and
f) a fragrance.

17. The composition of claim 15 or 16, wherein the weight ratio of
slightly water-soluble polar organic compound (c) to the total amount of nonionic
surfactant and quaternary ammonium sait surfactant present (a+b) ranges from
about 0.1:1 to about 1:1.

18. The composition of claim 17, wherein the weight ratio of active
slightly water-soluble polar organic compound (c) to the total amount of active
nonionic surfactant and active quaternary ammonium salt surfactant present (a+b)

ranges from about 0.1:1 to about 0.27:1.

19. A method of removing hydrocarbon-containing soils from a soiled

surface comprising the steps of:

a) applying to the soiled surface an effective amount of the

composition of any one of claims 1 to 18; and

b) performing a mechanical operation on the surface with an abrasive

article after applying the composition to the surface.

20. The method of claim 19, further comprising the step of removing the
composition from the surface after the performing a mechanical operation step.

20
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