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o (57) Abstract: A hard surface cleaning solution having improved cleaning and descaling properties. The cleaning solution in

cludes the following components: a first organic acid, a second organic acid, a surfactant, a solvent and a diluent. The first organic

o acid is a carboxylic acid, preferably lactic acid, while the second organic acid is also a carboxylic acid, preferably gluconic acid.
The surfactant is selected from the group consisting of amine oxides, preferably lauramine oxide. The solvent may be an alkoxy-
lated alcohol, preferably selected from the propylene glycol ether class of compounds.



TITLE OF THE INVENTION

HARD SURFACE CLEANING COMPOSITION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates in general to an improved cleaner for

hard surface cleaning applications, including kitchens, bathrooms, tubs and

tiles, amongst others, and more particularly to a hard surface cleaning

composition having improved cleaning and descaling properties.

2. Background Art

Hard surface cleaning compositions have been known and used in a

variety of applications, including bathrooms, kitchens and other areas,

particularly for toilets, showers, bathtubs, sinks, tiles, countertops, walls,

floors and the like. Often times, hard surfaces accumulate both soap scum

stains, which are typically residues of various types of soaps used in a

household, as well as hard water stains, which are typically the result of the

deposition of calcium, lime or various salts on hard surfaces over the course

of time and use of various household surfaces.

Cleaning solutions for these household surfaces have been formulated

to address both the removal of soap scum stains, as well as the descaling of

hard water stains. In particular, many of these cleaning solutions have

employed a combination of components, in a number of instances including

strong inorganic acids, organic acids or a combination of both, a surfactant or

wetting agent, a solvent and a diluent to address one or both of these types of

stains and/or build-ups. The acid component is typically selected to address

descaling of hard water stains, while the surfactant component is typically a

detergent selected to attack soap scum. Further, other additives have also

been used in combination with cleaning formulations to either enhance

performance or make a particular formulation more desirable from a visual or

odor perspective, such as stabilizing agents, colorants and fragrances.

amongst others.



it has also become important fo r clean ing solutions to be formulated in such

a way as to have less impact on the environment (to be "green"). One way in

which this is encouraged is through a program of the United States

Environmental Protection Agency, known as the Design for the Environment

Program ("DfE"). DfE certifies "green" cleaning products through the Safer

Product Labeling Program. One aspect for obtaining certification is to have a

clean ing solution which is less acid ic, specifically, to have a pH greater man

2, for household clean ing products.

it is desirable to provide a cleaning so luti on which minimizes and/or

eliminates the more corrosive inorganic acids, as well as the more corrosive

organic acids, and instead uses less corrosive, but equally effective organic

acids to achieve the desired clean ing results.

It is yet further desirable to find a clean ing solution with a specific

combination of organic acids, surfactants and solvents which act in a

synergistic manner to improve cleaning performance on hard surfaces.



SUMMARY OF THE INVENTION

The present invention is directed to a hard surface clean ing so lution, which

comprises a first organic acid comprising a carboxylic acid selected from the

group consisting of lactic acid, glycolic acid, formic acid, citric acid and acetic

acid ; a second organic acid comprising a carboxylic acid different from the

first organic acid and selected from the group consisting of gluconic acid,

glycolic acid, formic acid, citric acid and acetic acid ; a surfactant selected

from the group consisting of amine oxides; and a solvent selected from the

group consisting of ether alcohols,

In a preferred embodiment of the inventi on the first organic acid comprises

lactic acid . The first organic acid may comprise about 12 wt.% to about 18

wt.% of the active cleaning composition. The first organic acid may comprise

about 16 wt.% of the active clean ing solution.

In another preferred embod iment of the invention, the second organic acid

comprises gluconic acid . The second organic acid may comprise about 2.5

wt.% to about 3.75 wt.% of the active clean ing composition . In particular, the

second organic acid may comprise about 3.25 wt.% of the active clean ing

solut ion.

in another embodiment of the invention, the surfactant comprises lauramine

oxide. The surfactant may comprise about 1.5 wt.% to about 3.25 wt.% of the

active clean ing composition. In particular, the surfactant may comprise about

2.00 wt.% of the active ciean ing composition.

The solvent may comprise a propylene glyco l ether. In particular, the solvent

may comprise dipropylene glyco l n-butyl ether. The so lvent may comprise

about 0.5 wt.% to about 3.0 wt.% of the active clean ing composition, in

particular, the solvent comprises about 1.4 wt.% of the active clean ing

composition.

The composition of the present invention has a pH of 2.0 or greater.



DETAILED DESCRIPTION OF THE INVENTION

While this invention is susceptible of embodiment in many different

forms, there are described several specific embodiments with the

understanding that the present disclosure is to be considered as an

exemp!ification of the principals of the invention and is not intended to limit

the invention to the embodiments so described.

As the present invention is intended to be an improvement over

existing hard surface cleaning solutions, it is appropriate to consider the

formulations of such existing cleaning solutions.

One cleaning solution that is presently available is sold under the

brand name CLR by Jelmar, Inc. CLR has the following formulation:



e sur ac an n a c ean ng so u on per orms a very mpor ant

function, which is acting to physically separate a contaminating substance,

from the surface to which the contaminating substance is adhered. Then, in

such a cleaner, the acids function to attack and dissolve calcium and time

(which refers generally to calcium oxide and calcium hydroxide) deposits as

well as rust (iron oxide) deposits. The solvents (e.g., alcohols or ethers or

otherwise, etc.) can dissolve other contaminants, such as oils and greases.

The present invention is directed to a liquid cleaning solution which is

particularly suited for removing soap scum, hard water stains, lime scale and

the like from various hard surfaces such as tubs, tiles, showers, sinks and

other areas which are exposed to water and soap. The present invention

includes a cleaning solution which is a more vigorous solution more suitable

for removing hard water stains, lime scale and rust.

in a preferred embodiment, the cleaning solution includes a first

chelating agent, a second chelating agent, a surfactant or wetting agent, a

solvent and a diluent. The first and second chelating agents are both organic

acids, particularly first and second organic acids, and are preferably selected

from the class of carboxylic acids. Organic acids tend to be less corrosive,

more environmentally friendly and break down more rapidly than counterpart

inorganic acids which are often used in cleaning solutions. The first organic

acid is preferably present in an amount of about 12.0 wt.% to about 18.0

wt.%, where the percentage is based upon the active component in the

overall cleaning solution composition, which convention will be used

throughout this specification unless indicated otherwise. The first organic acid

is preferably selected from the group of carboxylic acids including lactic acid,

glycolic acid, formic acid, citric acid and/or acetic acid. Most preferably, the

first organic acid comprises lactic acid in an amount of 16.16 wt% o f the



solution, which is sold under the Purac 88-T brand and can be purchased

from Purac America, headquartered in Lincolnshire, Illinois.

The second organic acid, preferably present in an amount of

approximately 2.5 to about 3.75 wt% active in the formula, is also

preferably a carboxylic acid such as gluconic acid, acid, formic acid,

citric add and/or acetic acid. Most preferably, the second organic acid is a

polyhydroxycarboxylic acid, more preferably gluconic acid purchased under

the trade name "PMP Gluconic Acid 50%" from PMP Fermentation, of Peoria.

Illinois. Of course, one of ordinary skill in the art with the present disclosure

before them will readily appreciate mat other carboxylic acids may also be

used within the scope of the present invention.

The most preferred combination of first and second organic acids,

namely lactic acid and gluconic acid, tends to be less corrosive than other

combinations of organic and/or inorganic acids typically present in

commercial hard surface cleaning solutions, which often include citric acid.

Further, the gluconic acid is milder on the skin than many alternative acid

cleaning components. Additionally, lactic acid and gluconic acid tend to have

a more favorable odor than other substitute acids such as formic acid and

better cleaning and descaling properties than alternative acids such as

acid. Of course, the most preferred lactic and gluconic acids are also

chosen as they have been found to have a synergistic compatibility with each

other as well as with the surfactant system and solvent of the present

invention, it is important that the organic acids are not reactive with and

adverse to the surfactant system, which can cause a drop-off in effectiveness

and functionality of the cleaning solution.

The surfactant is preferably an amine oxide; more preferably,

iauramine oxide ("LO"), which is also known as lauryldimethylarnine oxide,

dodecyldimethylamine oxide, or dimethyldodecyiamine-N-oxide. Lauramine

oxide can be purchased under the trade name Mackamine LO from Rhodia,

located in l a Defense, France. Other alternative sources of lauramine oxide



are Maeat AO -12 (from Mason Chemicals) and Ammonyx LO (from Stepan

Chemical}- Commercially available LO is notable because it does no t contain

any salt (NaCl) as a result of the production process nor does the chemical

itself contain a sodium component , it is believed that surfactants that contain

salt (NaCl), or sodium (Na), either as an element of the fundamental

surfactant molecules, or as a production byproduct, can have a tendency to

suppress the pH of the resulting cleaning solution, even when the pH of the

surfactant constituent itself is fairly high (>9 or 10). However, it has also been

noted that even using surfactants mat clearly lacked a sodium component,

either as an element in the fundamental surfactant molecule, or as part of a

production byproduct , such as glycosides, which also had a h gh initial pH,

likewise failed to elevate the pH of the final cleaning solution, when the other

constituents were as set forth in Table 1 hereinbelow. Only amine oxides,

particularly iauramine oxide, were found to elevate the pH to DfE certification

levels (a pH of 2.0 or higher), while at the same ti me providing comparable

cleaning performance as the reference prior art clean ing solution (CLR)

mentioned above.

The solvent is an ether alcohol based solvent, and preferably an

alkoxylated glycol. More preferably, the solvent is selected from a group of

propylene glycol ethers, such as dipropylene glyco l methyl ether, tripropylene

glycol methyl ether, dipropyiene glycol normal butyl ether and propylene

glycol normal butyl ether. Most preferred is a propylene glycol (mono) butyl

ether sold under the trade name Dowanol PnB manufactured by Dow

Chemical of Midland , Michigan. The solvent is preferably present in the

cleaning solution in the range of about 0.50 wt.% to about 3.0 wt.% of the

active formula, and most preferably in an amount of about 1.4 wt.% of the

active formula. Other solvents may be chosen from glycols based on an ether

of preferably the propylene type. Likewise, ethylene type glycol ethers are

contemplated for use with the present invention.



The diluent is preferably deionized water, which is present in a range

of about 72.0 to about 83.5 wt.% active in the cleaning solution formula.

More preferably, the diluent comprises about 77.15 of the active

cleaning formulation.

Other components may also be added to the cleaning solution of the

present invention to add a variety of properties or characteristics, as desired.

For instance, additives may include colorants, fragrance enhancers, anionic

or nonionic surfactants, corrosion inhibitors, defoamers, pH stabilizers,

stabilizing agents, or other additives that would be known by one of ordinary

skill in the art with the present disclosure before them. For instance, a

colorant is preferred for use with the present cleaning solution, which colorant

takes the form of a green colorant purchased as Pyla-Cert Green MX-718,

which can be purchased from Pyiam Products Company, inc. of Tempe,

Arizona. Such colorant is preferably used in a quantity sufficient to provide the

desired color, preferably in the amount of approximately 0.0008 of the

active formula.

Corrosion inhibitors may also be incorporated into the cleaning

solution. The preferred class of corrosion inhibitors are imidazolines such as

tail oil hydroxyethyl imidazoline, capryl hydroxyethyl imidazoline, cocoyl

hydroxyethyl imidazoline, fauryl hydroxyethyl imidazoline and oleyl

hydroxyethyl imidazoline. Of course, other corrosion inhibitors may also be

used, as would be known by one of ordinary skill in the art with the present

disclosure before them. Other additives such as the above described

corrosion inhibitors or nonionic surfactants are added in quantities sufficient to

impart the desired properties to the cleaning solution, as would be known by

those of ordinary skill in the art with the present disclosure before them.

The cleaning solution according to the first embodiment of the present

invention described immediately above has a pH of 2.0 or greater, which

enables the solution to achieve DfE certification.



The cleaning so lutions according to the present invention are typica lly

bottled in plastic containers, and used by wiping (or other direct application)

the cleaning composition onto the surface of a tub, tiie, sink shower or other

surface to be cleaned.

The following example is given to illustrate the cleaning composition of

the present invention, but are not intended to limit the invention to the

examples included herewith. The following example below specifically

illustrates exemplary and preferred formulations of the cleaning composition

according to the present inventi on, it is to be understood that the examples

are presented by means of illustrati on only and that further use of

formulations that fail within the scope of the present invention and the claims

herewith may be readily produced by one skilled in the art with the present

disclosure before them .

PREPARATION OF THE CLEANING SOLUTION FORMULATION

An example formulation illustrati ng an embodiment of the inventive

cleaning composition of the present invention is described in detail in Table i

beiow and was formulated generally in accordance with the following protocol .

EXAMPLE 1

CLEANING SOLUTION FORMULATION 1

A cleaning solution according to the first embodiment of the present

invention was prepared, by introducing appropriate amounts of the indicated

constituents, so as to attain the desired relative weight percentages indicated

in Table 1 hereinafter, by first charging deionized water into a tank equipped

with a mixer. Lactic acid, in the form of Purac 88-T, was then added to the

deionized water in the tank. Next, gluconic acid, in the form of PMP Gluconic

Acid, were added into the tank. After addition of the gluconic acid, iauramine

oxide, in the form of Mackamine LO, were added to the tank from below the

surface of the liquid in the tank to minimize foaming in production it is



preferred to pump the surfactant in through the bottom of a stainless steel

tank. After the contents of the tank were mixed thoroughly, the propylene

glycol (mono) butyl ether solvent was added into the stainless stee! tank in

the form of Oowanol PnB. Finally, Plya-Cert Green MX-718 colorant was

added to the mixture to achieve the desired color.

inasmuch as various ones of the raw material components of the

cleaning solution are purchased in a form that is at least partially diluted with

water, Table 1 provides the percentage of each component which is active in

the raw material, the percentage of each particular component (active

material and any water in the raw material solution) in the formula and the

percentage of each component in the active portion of the formula.



TESTING OF EXAMPLE CLEANING SOLUTION FORMULATION

The hard surface cleaning solution of the present invention was

evaluated for rust removal efficacy. Cleaning Formulation 1 was subjected to

testing by an independent laboratory to measure the formulation's ability to

remove rust stain from white ceramic tiles, according to a standardized test

method (Specialized Technology Resources STR Test Method Number

L/PS-TM-241 - Rust Stain Removal Procedure), and was found to provide an

average rust removal rate of 83.4%. Similar testing of a known prior art

cleaning solution, conventional Jelmar CLR full strength cleaning solution,

yielded an average rust removal rate of only 69.5%.

In addition, comparison testing of the cleaning solution of the present

invention and the prior art CLR solution on various materials to determine the

effect of the cleaning solution on various substrates demonstrated that the

cleaning solution of the present invention either produced less, or at least no

more adverse affect (e.g.. discoloration, change in gloss, blistering, softening,

swelling, loss of adhesion, etc.) than the reference cleaning solution.

Accordingly, the present invention has been found to provide more

effective rust stain removal as compared with a known prior art cleaning



solution, while at the same time producing comparable or fewer adverse

surface affects, and providing an elevated pH reaching 2.10 or greater (as

compared to the pH of < 2 of the prior art CLR solution) resulting in a more

environmentally friendly product.

While this invention is susceptible of embodiment in many different

forms, there is shown in the drawings and will herein be described in detail, a

preferred embodiment with the understanding that the present disclosure

should be considered as an exemplification of the principles of the invention

and is not intended to limit the invention to the embodiment so illustrated.



CLAIMS

1. A hard surface cleaning solution comprising;

- a first organic acid comprising a a o yl acid selected from the

group consisting of lactic acid, glycolic acid, formic acid, citric acid and acetic

acid;

- a second organic acid comprising a a o yl acid different from the

first organic acid and selected from the group consisting of gluconic acid,

acid, formic acid, citric acid and acetic acid;

- a surfactant selected from the group consisting of amine oxides;

- a solvent selected from the group consisting of ether aicohois.

2. The hard surface cleaning solution of claim 1 wherein the first organic

acid comprises lactic acid.

3 The hard surface cleaning solution of claim 1 wherein the first organic

acid comprises about 12 to about 18 of the active cleaning

composition,

4. The hard surface cleaning solution of claim 4 wherein the first organic

acid comprises about 16 of the active cleaning solution.

5 The hard surface cleaning solution of claim 1 wherein the second

organic acid comprises gluconic acid.

6. The hard surface cleaning solution of claim 1 wherein the second

organic acid comprises about 2.5 to about 3.75 of the active

cleaning composition.

7. The hard, surface cleaning solution of claim 6 wherein the second

Organic acid comprises about 3.25 wt.% of the active cleaning solution



8. The hard surface cleaning solution of claim 1 wherein the surfactant

comprises l9.10.ine oxide.

. The hard surface cleaning solution of claim 1 wherein the surfactant

comprises about 1.5 to about 3.25 of the active cleaning

composition.

10. The hard surface cleaning solution of claim 9 wherein the surfactant

comprises about 2.00 of the active cleaning composition.

11. The hard surface cleaning solution of claim 1 wherein the solvent

comprises a propylene glycol ether.

12. The hard surface cleaning solution of claim 1 wherein the solvent

comprises propylene glycol (mono) butyl ether.

3 . The hard surface cleaning solution of claim 1 wherein the solvent

comprises about 0.5 to about 3.0 of the active cleaning

composition.

14. The hard surface cleaning solution of ciaim 1 wherein the solvent

comprises about .4 of the active cleaning composition.

15. The hard surface cleaning composition of ciaim 1 wherein the

composition has a pH of 2.0 or greater.

16. The hard surface cleaning composition of ciaim 1 further including an

additive selected from the group consisting of colorants, fragrance enhancers,



nonionic surfactants, corrosion Inhibiting agents, defoamers, pH stabilizers

and stabilizing agents.
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