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STABLE MICROEMULSION CLEANERS HAVING
LOW VOLATILE ORGANIC CONTENT

FIELD OF THE INVENTION

5 This invention relates to stable microemulsion cleaners

having decreased volatile organic content comprising (a) a
non polar, organic hydrocarbon solvent system comprising
(i) an aromatic solvent and/or (ii) an aliphatic solvent,

(b) an ethoxylate of an aromatic Or aliphatic hydrophobe;

10 (c) a glycol ether or ethylene glycol; a primary amino
alcohol; water; and other components for specific
applications. These cleaners can be used for removing oil,

grease, and baked-on carbon deposits from metal surfaces,

and are particularly useful as engine shampoos and cleaners

15 for alr coolers.

BACKGROUND

The importance of industrial, automotive, and marine

cleaners which clean metal parts effectively is clearly

20 recognlzed. Although such cleaners are avallable in the
marketplace, there is a need for improved cleaners which can

be easily handled and used, particularly those which are

stable and have reduced amounts of volatile organic

compounds. Recently, states like California and New Jersey
25 have enacted legislation which limits the amount of wvolatile

organic compounds in such cleaners. Although solvents with

less volatile organic compounds are available for such

cleaners, it 1is difficult ¢to formulate cleaners whilch are

stable mixXxtures.

30 Typically the cleaners used Ior such applications are
either solutions or macroemulsion cleaners. However, there
are disadvantages in using such products. One of the major
disadvantages of these macroemulsion cleaners is that they

are not convenient to use since they must be prepared as a

35 water emulsion just prior to use due tO the instability of
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the macroemulsion. Water emulsions are cumbersome ©TO use

and a significant source of cleaning failures, especlally

under shipboard conditions, because they Dbreak 1into two
phases. Furthermore, mixXing can result 1n 1nconsistent

results due to variations in the concentration of components

of the macroemulsion as prepared.

Another major disadvantage of such cleaners 1is that

they are milky emulsions which leave milky residues oOn
cleaned equipment and require a further water rinse which 1is
undesirable.

Additionally, solution c¢cleaners based upon solvents,
and even many macroemulsion cleaners often have low flash
points which can be unsafe when the cleaners are used for
cleaning hot eguipment, particularly air coolers on diesel

engine trains. The air cooler of a dlesel train 1s

conventionally cleaned using such a freshly ©prepared
macroemulsion in water. The water i1is added to eliminate the

flash point, which would otherwise create a potential hazard

on the hot equipment.
Even  so, due to the vagaries in macroemulsion

preparation on shipboard Jjust prior to use, a potentially

hazardous flashpoint may occur. Usually these macroemulsion

pr—
p—

cleaners are stable for only a few hours. Consequently, 1f

the personnel involved in the cleanling are suddenly needed
elsewhere during the course of the air cooler cleaning
treatment or do not carry out the macroemulsification
properly, the emulsion and water could separate with the

result that the emulsion would have reduced cleanling

effectiveness.

Additionally, in the engine shampoo formulations, the

water and surfactant components aid 1in the 1lifting of

certain soils from the surfaces, and the water content can

improve rinsing.

«
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Tn addition to these major disadvantages, there are

several other deficiencies macroemulsion cleaners have when

used to clean industrial and marine equilipment:

(a) The cleaners do not drain effectively which
5 results in excessive post rinsing.
(o) The cleaners generate foam during the cleaning
process.
(c) Cleaning effectiveness is sometlmes inadequate.
(d) These cleaners are avallable only as a
10 concentrate. The use of such concentrates

requires on-site mixing.

The other major class of cleaners consist of detergents
in solutions of water or solvents which also have

limitations. Water-based formulations are ineffective on

15 o0il and soils. Solvent-based detergents possess flash

points which render them hazardous when applied to thermally

or electrically "live” equipment.
What is needed is a microemulsion cleaner is a stable

microemulsion cleaner which overcomes these problems, but

20 which contains reduced volatile organic compounds.

SUMMARY OF THE INVENTION

This invention relates to stable microemulsion cleaners

having low volatile organic compounds comprising:

25
(a) a non polar, organic hydrocarbon solvent system
comprising (i) an aromatilic solvent and/or (11)
an aliphatic solvent, where the volatile organic
content of the solvent system is no more than 50
30 weight percent, based upon the total weight of
the microemulsion cleaner, and the total amount
of the solvent system in the stable
microemulsion cleaner is from 10 to 65 welght
percent;
35
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(b) an ethoxylate o an aromatic or aliphatic

compound having a hydrophobic segment having an

average molecular weight of about 300 to about

3000 in an amount sufficient to stabilize the

microemulsion cleaner;

(c) a glycol ether or ethylene glycol 1n an amount

of 1 to 25 weight percent;

(d) a primary amino alcohol in amount of 0.1 to 10

weight percent; and

(e) water in an amount of 10 to 60 weight percent,

where said weight percent 1is based upon the

=

total weight of the ready-to-use microemulsion

cleaner, and wherein the total volatile organic

content of the microemulsion cleaner 1s no more

than 50.
These microemulsion cleaners are particularly useful
as air cooler and heat exchanger cleaners when a minor
amount of a defoamer is added to the microemulsion

cleaner. They are particularly useful as engine shampooOs

when a potassium or amine salt of a C;s to Cz carboxvylic

—

fatty acid in an amount of 10 to 30 weight percent and a

diethanolamide in an amount of 1 to 5 weight percent 1is

added to the microemulsion cleaner.

These cleaners are used for removing oil, grease, and

baked-on carbon deposits from metal surfaces. They show many
advantages when compared to the macroemulsion cleaners
currently used for industrial and marine cleaning. One of
their primary advantages of the microemulsion cleaners of

this invention is they contain less than 50 percent Dby

weight of volatile organic compounds (VOC), vyet they are
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stable microemulsions. Formulating cleaners with low VOC

which are stable microemulsions is not an easy task.

The cleaners can be formulated as concentrates, oI asS

ready-to-use products by further dilution with water when
manufactured. The ready-to-use cleaners do not have tTO be
prepared at the application site, as do the more

conventional unstable macroemulsions. The cleaners do not

foam and are stable at temperatures up to 74°C for at least

several months. Additionally, the cleaners have decreased

odor.

The cleaners are easy to handle, mildly alkaline and

have a clear to slightly hazy appearance. Although the

cleaners may incorporate organic solvents and volatile

corrosion inhibitors which have low flash points, they are

ddition of the primary amino

(1)

safe to use because the

2lcohol increases the flashpoint of the microemulsion

milky residue.

The cleaners also do not have an unpleasant odor as cleaners

often do which contain morpholine instead of a primary amino

alcohol. }
ENABLING DISCLOSURE AND BEST MODE

The organic solvents which are used in the

microemulsion cleaners comprise a non polar, organic

hyvdrocarbon solvent system comprising (i) an aromatic

solvent and/or (ii) an aliphatic solvent, where the

volatile organic content of the solvent system 1s 1less

than 50 weight percent. Although the organic solvents may

be flammable or combustible, their flash points may Dbe

F—

increased by the addition of primary amino alcohol and

water.
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Exemples of suitable aromatic solvents are methyl
napthalene, and ExXxon aromatic solvents 100, 150, and 200,‘
and the naphthalene depleted versions thereof, and aromatic
solvents containing substituted mono- and di-—
alkylnapl:xthalenes such as Amoco Par.ms«E,:;,IC,IJM_'I,'E”I AN-3S. Examnples of
sultable aliphatic solvenis are Exxsol D-60, D-80 and D-110

ITM . TM
sold by EXxon, Conoco 145, 170 and 200 solvents, and Shell

142HT. Other solvents may be used including unsaturated
solvents such as terpenes, for example Glid"s_.;hf 180 from SCM
Glidco, and oxygen-bearing solvents such as the series of
esters Exxa’t;M 600, 700, 800, 900 1000 and 1300 from ExxoTr?.
{he preferred solvents are the aromatic - and aliphatic
solvents.

The total amount of organic sclvent used in the ready-—
to-use cleaner is from 10 to 65 weight percent, preferably
from 20-60 weight percent, where said weight percent is
based upon the total weight of the microemulsion cleaner.

The stable microemulsion cleaner contains a2 nonionic
surfactant which is an ethoxylate of an aromatic or
aliphatic hydrophobe such as a phenyl or substituted phenyl
group. Preferably used for environmental reasons are
ethoxylates of long chain alcohols having an average
molecular weight of about 300 to about 3000. The long chain
alcohol is preferably a Cs-C;; and/or C;;-Cip _linear alcohol.
The average degree of ethoxylation is 1.0 to 6.0 moles of
ethylene oxide per mole of long chain alcochol, preferably
2.0 to 6.0 moles of ethylene oxide. Other nonionic
surfactants may be used in conjunction with the long chain
ethoxylates provided the HLB of the surfactant system is at
least 11, preferably from 12.5 to 13.5. The amount of octher
nonionic surfactants should not eXxceed 1 to 10 weight

percent based upon the weight of the long chain ethoxylates.
Useful linear ethoxylated alecchol surfactants . are Shell
NEODOL® 381-2.5, 91-6 and 91-8 surfactants. Use of such

surfactants results in a stable microemuilsion which is

6
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stable after several months wnder storage conditions from

=25°C to =b0¢ (Table II, formulations 1 and 2.
The use of such linear ethoxvlated alcohol surfactants
results in iImproved and stable engine shampoos when compared
5 to other types of nonionic surfactants such as Rexol 25d,
which is used in formulation A of Table II. .Rexol 25 J i=
nonylphenol polyethylene glycol ester ethoxylate with 9
moles EO/HLB 13.4 (Rexo?‘ 25J) . This type of nonionic
(glycol ester group) can easily hydrolyze to glycol and weak
10 acid in the water solution/microcemulsion such as engine
shampoo, The hydrolysis 1is accelerated by higher product

storage temperatures such as 50°C. See Table II. When such

hydrolysis occurs the clear microemulsion converts to =a
cloudy/milky product that is a macroemulsion.

15 The total amount of nonionic surfactant blend in the
ready-to-use microemulsion cleaner is from 1 to 25 weight
percent, typically from 1 to 20 weight percent, preferably
from 1 to 5 weight percent, or more preferably 3 to 4 weight
percent, depending on the application.

20 Glycol ethers which can be used in the mnicroemulsion
cleaners include such as dipropylene glycol nmoncmethylether
(DPM) or tripropylene glycol monomethylether (TPM). For
purposes of this disclosure and the claims, “glycocl ether”
shall 1nclude ethylene glycol. Preferably wused as the

25 glycol ether is DPM. If DPM is used, the amount of glycol
ether used in the mnmicroemulsion cleaner is from 1 to 25
welght  percent, typically 10 to 25 weight percent,
preferably 18 to 22 weight percent; and more preferably 2 to
S percent, depending on the application, where said welght

30  percent 1s based upon the total weight of the microemulsion
cleaner. For the concentrate, the gquantity of DPM is

preferably from 15-40 weight percent, most preferably 25-35
welght percent. If TPM is used, the amounts used are

optimally about 15 percent greater than if DPM is used.



CA 02222896 1997-12-01

WO 96/38522 PCT/US96/07944

The microemulsion cleaners may also contain a primary

1cohol amine in an amount to effectively increase the flash

iy
(-

point of the microemulsion cleaner. Generally, the amount

.

of primary amino needed to increase and/or eliminate the

5 flashpoint of the microemulsion cleaner 1s from- 0.1 to 10

weight percent of primary amino alcohol based upon the

total weight of the microemulsion cleaner. The welght

percent will vary depending upon the basicity of the primary

Lo

mino alcohol. Weaker bases will require more primary amino

'S

10 alcohol. Although more than 10 weight percent of primary

amino alcohol can be used, amounts more than 10 weight
percent are not usually cost effective. Preferably used as
the primary amino alcohol are 2—amino-2Z2-methyl-1-
propanold, 2—amino-2-ethyl-1, 3—-propanediol, Z2—amino—1-
15 butanol, 2—-amino-2-methyl-1, 3-propanediol,
tris (hydroxymethyl) aminomethane, monoethanolamine and 2-
dimethyl-amino-2-methyl-propanol. Methylation of primary

amino alcohols can vield secondary and tertiary amines. As

a result, some of these secondary and tertiary amines may be

20 present in the formulation.
The microemulsion cleaners also contain water. The
amount of water in the cleaner depends upon whether one 1s

formulating a concentrate or a ready-to-use cleaner. The

amount of water the concentrate is from 1 to 20 welght

25 percent, preferably 5 to 15 weight percent, sald weilight

percent is based upon the total weight of the microemulsion

cleaner concentrate.
Tf the microemulsion cleaners are used as an engine

shampoo, they also must contain a potassium or amine salt

30 of a C;¢ to C,; fatty carboxylic acid in the amount of 10 to
30 weight percent based upon the total weight of the

microemulsion cleaner. They also contain an alkanolamide

such as an alkanolamide based on coconut fatty acid and

diethanolamine in a 1:1 weight ratio. The alkanoclamlde 1s
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used in an amount of 1 to 10 percent welght percent based

upon the total weight of the microemulsion cleaner.

If microemulsion is used to clean air coolers and heat
exchangers, they must also contain a defoamer. A wilide
variety of defoamers can Dbe nsed in the microemulsion
cleaner. Typically used as defoamers are polydimethyl
siloxane type compounds. A specific. example is Dow Corning
Antifoam H-10. The amount of defoamer used 1n the

microemulsion cleaner is from 0.001 to 0.5 weight percent,

preferably 0.02 to 0.2 welght percent, most preferably 0.00°

to 0.1 weight percent, said weight percent is based upon the

total weight of the microemulsion cleaner.

The amount of water used in the ready-to-use cleaner 1S

from 10 to 60 weight percent, preferably 15 to 60, where

said weight percent is based upon the total weight of the

microemulsion cleaner.

Preferably, the microemulsion ready-to-use cleaners for

the air cooler cleaner application comprise:

(a)

(b)

(C)

(d)

(e)

(f)

from about 10 to 30 weight percent of an organic

solvent system;

from about 1 to 20 weight percent of a long chain

alcohol ethoxvylate;
from about 1 to 25 weight percent of a glycol

ether or ethylene glycol;

from about 0.1 to 10 weight percent of 2-amino-2-
methyl-l-propanol;
from about 0.05 to 0.1 weight percent oI a

polydimethylsiloxane defoamer;
from about 40 to 55 weight percent of water for

the ready-to-use microemulsion cleaner.

All weight percents are based upon the total weight of the

microemulsion cleaner.
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Preferably, the microemulsion ready-to-use cleaners IoOr

the engine shampoo application comprise: B
(a) from about 30 to 60 weight percent of an organic

solvent system;
5 (b) from about 1 to 5 weight percent o:

alcohol ethoxvylate;
(C) from about 1 to 5 weight percent of a glycol ether

)

a long chain

or ethylene glycol;

(d) from about 0.1 to 10 weight percent of 2-amino-2-
10 methyl-1l-propanol;
(e) from about 1 to 5 welght percent of a
diethanolamide;
(L) from about 10 to 20 weight percent of potassium or

amine sale of C.. to C- carboxylic fatty acid;

15 (g) from about 10 to 30 weight percent water for .the

ready to use microemulsion cleaner.

All weight percents are based upon the total weight of the

—

microemulsion cleaner.
The microemulsion cleaners described here, or their

20 concentrates, can be used in a variety of other cleaning

applications, such as storage tanks, pipes, and internal

parts of pumps, including those which require cleaning

products that have no flash point.
It is believed that the enhanced cleaning effect of the

25 microemulsion cleaners may relate to the presence of ultra-
fine droplets, either water-in-oil and/or o©ll—-1n water,
having diameters of 0.001 micron to 0.01 micron, which are
stable in the microemulsion cleaner. The transparency and

clarity of the microemulsion cleaner are evidence oOf this

30 stability.

ABBREVIATIONS

The following abbreviations are used in the Examples:

10
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diethanolamide prepared by reactlng
coconut fatty acid with diethylamine 1in

ALKAMIDE 2127

a molar ratio of 1l:1.

I

AMP 2-amino-2- methyl -l-propanol

I

DOWANOL DPM dipropylne glycol methyl ether

a solvent blend comprising 43% SOLYESSSM
100, 57% VARSO{.M 3139, and 0% EXXSOII:.M D-
110, where said percents are percent b¥m
welght based uvpon the weight of DREWSOL

#1, and having a KB value of 86,9 and
aniline point of 23°C.

{

TM ’
DREWSOL #1

 T™
DREWSOL #2

a sol};ﬁnt blend comprising 43.72%

SCLVESSO 10%& 36.73% VARSOIEM 3139, and
19.55% EXXSOL D-110, where said percents
are percent by weight based upon the
weight of DREWSO{M 72, and having a KB

value of 51.2 and aniline point of 52°C.

' TIM
The amount ©f aromatic and aliphatic hydrocarbons in DREWSO

ms
#1 and DREWSOL #2 along with the percent VOC is shown in
TABLE T:

TABLE I
8 High VvoC

™ -
T DREWSQL #1 in the

standard Engine Shampoo

B high VOC
>0.1 mm Hgq at 20°C >0.1 mm Hg at 20%
Aliphatic hydrocarbons | Aromatic hydrocarbons

11
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‘™
¢ DREWSOL #2 Fercent rercent Low Percant High VOC Percant High VOC
IN 1LO® vOoC Aliphatic Voo >D.,l mm Hg at >0.1 mm Hg at
ENGINE SHAMPOO hvdre— <0.1 mm Hg at | 20% Aliphatic 20°C Aromatic
FORMULRA IDFE carbons 20°C hydrocarbons hydrocarbons

Aliphatic
hydrocarbens

™

EXXSOL D-110 = an aliphatic hydrocarbon sclvent
consisting of Ci3—Cis aliphatic
5 hydrocarbons having beoliling points

ranging from 247°C to 267°C, a KB value

of 26, and aniline point of .about 83°C
L TM™

sold by EXXON.

10 MEA

monoethanolamine.

™
PAMAK

tall oil fatty acid, C;s average.

T™
Neodol 9l1-8
15 reaction product of Cyg—C;; linear

a nonionic surfactant which is the

alcohols with ethoxylates averaging 8.2
ethylene oxide units per molecule sold
by Shell 011 Company.

- ™
20 Neodol 81-2.5

a nhonionic surfactant which is +the
reaction product of Ce—Cy1 linear
alcohols with ethoxylates averaging 2.5
ethylene oxide units per "molecule sold
by Shell 0il Company.

25
™
Necdol 81-6 == a nonionic surfactant which is the
reaction product of Cs—C11 linear
alcohols with ethoxvlates, averaging 6
ethylene oxide units per molecule sold
30 by Shell 0il Company.

12
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™

REXOL 25 J nonyl phenol polyethylene glycol esterx

ethoxylate with 9 moles ethylene oxide,
HIB = 13.4.

m &
SOLVESSO 100 an aromatic solvent consisting of Cgs—Cio

alkylbenzenes having boiling poilnts
ranging from 152°C to 174°C, a KB value

of 93, and aniline point of about 13°C,
'TM
sold by EXXON.

™
VARSOL 3139

a mixed 80/20 ratio of blended
aliphatic/aromatic solvents consisting
of C:-Ci, hvdrocarbons having boiling
points ranging from 142°C to 196°C, a KB
value of 33, and aniline point of about

™
€9°C, sold by EXXON.

EXAMPLES

The examples describe "readvy-to-use"™ microemulsion
c¢leaners and concentrates. The examples designated A-F are
controls. The examples designated 1-2 are within the
scope of this invention,

Table 1T gives the formulations of several
microcemulsion cleaners and their sequence of addition for
fomulation. The cleaners were prepared by f.‘LITSt m:l.xlng
the DREWSOL #1, DREWSOL #2, PAMAK C-6B, REXOL 25J, NEODOL
9]1-6, and ALKAMIDE ,2127. The first addition of water is
then added and the mixture became cloudy with socapy suds.
The components are mixed with the water for 30 minutes to
disperse the suds.

The KOH solution, ethylene glycol., and
monoethanolamine and second addition of water are added.

The mixture becomes clear yellow after approximately 30

13
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10

minutes of mixing. The pH (neat) specification is 8.4 to

9.0 which can be adjusted with monoethanolamine if needed.

Afrer formulating, the cleaners were wvisually tested
for initial stability at 25°C and at 50°C. The results
are shown at the Table II. This table indicates that
Exanples 1 and 2, which contain the aliphatic hvyvdrocarbon
solvent (EXXSOI?‘ D-110) and at least three weight percent
of the non ionic surfactant (NEOD(SEM 81~-6), had a lower VOC
than the controls, vet were stakble microemulsions. The
improved stability from the linear alcohol ethoxylates
(Fo..*.j%’xl;tlations l and 2) relative to the ester ethoxylate,
REXOL 25 J, (Formulation A) 1is apparent after 3 months.
The cleaning effectiveness of the microemulsion c¢leaners
is shown in Table ITI.

14
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Cleaning tests were performed using the Standard Engiline

Shampoos and the low VOC shampoo of Example 2 to evaluate

their performance on standard soil and bake-on fuel oil.

Sstatic Soak Evaluation Test (SSET) procedures._ used tO

evaluate

the microemulsion cleaners as Cleaners for

standared soil and baked-on fuel are described as follows:

STATIC SOAK EVALUATION TEST (SSET) FOR CLEANING

STANDARD SOIL AND FUEL OIL #6 DEPOSITS

The test procedure for static soak evaluation testing
is as follows: | - -

1.

Stainless steel coupons (size 7.5 x 1.30 cm) are
coated with fuel oil #6. They are then baked at
50°C 30 minutes and the weight of the oil on the

coupon is measured. Alternatively, standard soil
is applied to a thickness of approximately 200

microns. The weight is then measured.

Four ounce jars containing candidate cleaners are

prepared. Tap water is used as a "blank".

The oil or standard soil coated coupons are placed
in 4 oz Jjars. The jars are placed on a counter

without shaking. The cleaning is performed at

room temperature 25°C.

One set of coupons is removed from the cleaning

solutions after 2.5, 5.0, 10.0, and 15.0 minutes

and laid on flat surfaces. The o0il coated coupons

are then allowed to dry to a constant weight and

ph—
—
p——

the final weight 1is measured. In the case o:

-

standard soil coated coupons, the coupons are then

rinsed with tap water and allowed to dry to a
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constant weight, and then the final weilght 1S

measured.

5. Based on weight loss of fuel oil #6 oI standard

soil, cleaning performance of the cleaners was

calculated:

A - B X 100

3 oil deposit/standard soil

removed

A

where A is the initial weight of the fuel oil #6 or standard

soil and B is the final weight of fuel oil #6 standard soll.
In this test, the # 6 oil was first baked-on the coupon

by heating to 50°C for 30 minutes. The standard soil 1is

applied at room temperature, approximately 25°C and it 1s

not baked.
The results are shown in Tables III and IV shows that

or the Standard Soil Test, the composition of the

Standard Sol1l was:

Component | Percent
Engine 0il 20W50 22 .5
Gear 0il 80W9O0 22 .5
Lubricant Lithium White Grease 5.0
Sand #20 10.0
Bentonite Clay 0.5
Iron Oxides 30.0
Fine Soot Carbon Lampblack 9.5
Total percent 100.0
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Effect of Microemulsion Cleaners on Painted Surfraces

The effect of the cleaners on the exterior clear coat
and engine automotive paints was determined by placing two

drops of the cleaner of Example 1 on the palnted surface

at 25°C and leaving the cleaners on the painted surface

for one hour. Thereafter, the cleaner was removed with

tap water by rinsing it from the painted surface. The

surface is allowed to dry and observations regarding the
finish of the paint were recorded. Over 17 paints from

several manufactures were tested. The cleaner did not

damage the paint, and there was no significance difference

in effect between the cleaner of Example A, which used the

standard solvents having higher VOC.
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CLAIMS:

(a)

(b)

()

(c)

(d)

A ready-to-use stable microemulsion cleaner consisting essentially of:

a compound selected from the group consisting of a glycol ether, ethylene

glycol, or mixtures thereof 1n an amount of 1 to 25 weight percent;

a non polar, organic hydrocarbon solvent system comprising an organic
compound which 1s not included in component (a) selected from the group
consisting of aromatic solvents, aliphatic solvents, and mixtures thereof, where
the volatile organic content of the solvent system is no more than 50 weight
percent, based upon the total weight of the microemulsion cleaner, and the total
amount of the solvent system in the stable microemulsion cleaner is from 10 to

65 weight percent;

an ethoxylate of an aromatic or aliphatic compound having a hydrophobic
segment, where the average molecular weight of said ethoxylate is from about
300 to about 3000 in an amount sufficient to stabilize the microemulsion

cleaner;
a primary amino alcohol in amount of 0.1 to 10 weight percent; and

water 1n an amount of 10 to 60 weight percent,

where said weight percent 1s based upon the total weight of the ready-to-use

microemulsion cleaner, and wherein the total volatile organic content of the

microemulsion cleaner is no more than 50 weight percent.

The ready-to-use microemulsion cleaner of claim 1 which additionally contains:

a potassium or amine salt of a C,~C,;, carboxylic fatty acid in an amount of 10

to 30 weight percent; and
an alkanolamide in an amount of 1 to 10 weight percent.

The ready-to-use microemulsion cleaner of claim 2 wherein:
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4.
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the organic solvent is used in an amount of from 30 to 60 weight perCent;

the ethoxylate comprises from about 1 to 5 weight percent of said cleaner and is
a linear alcohol having a carbon chain selected from the group consisting of Cg-
Ci1, Ci2-Cys, or mixtures thereof, ethoxylated with an average of 5.0 to 6.0

moles of ethylene oxide;
the glycol ether 1s in an amount of from 1 to 5 weight percent;

the primary amino alcohol 1s 2-amino-2-methyl-1-propanol in an amount of 0.1

to 10 weight percent;
the alkanolamide 1s a diethanolamide in an amount of 1 to 5 weight percent; and

water 1n an amount of from 10 to 30 weight percent, said weight percent being

based upon the total weight of the ready-to-use cleaner.

The microemulsion cleaner of claim 1 which also contains a defoamer in the

amount of 0.001 to 0.5 weight percent.

(c)

(d)

(e)

The ready-to-use microemulsion cleaner of claim 4 wherein:
the organic solvent is used in an amount of from 10 to 30 weight percent;

the ethoxylate comprises from about 1 to 20 weight percent of said cleaner and
1s a linear alcohol having a carbon chain selected from the group consisting of
Co-Ci1, C12-Cy3, or mixtures thereof, ethoxylated with an average of 5.0 to 6.0

moles of ethylene oxide;
the glycol ether 1s used in an amount of from 1 to 25 weight percent;

the primary amino alcohol is 2-amino-2-methyl-1-propanol in an amount of 0.1

to 10 weight percent;

water in an amount of from 40 to 55 weight percent, said weight percent being

based upon the total weight of the ready-to-use cleaner.
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(c)
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A microemulsion cleaner concentrate consisting essentially of:

a compound selected from the group consisting of a glycol ether, ethylene

glycol, or mixtures thereof in an amount of 1 to 25 weight percent;

a non polar, organic hydrocarbon solvent system comprising an organic
compound which 1s not included in component (a) selected from the group
consisting of aromatic solvents, aliphatic solvents, and mixtures thereof, where
the volatile organic content of the solvent system is no more than 50 weight
percent, based upon the total weight of the microemulsion cleaner, and the total
amount of the solvent system in the stable microemulsion cleaner is from 20 to

65 weight percent;

an ethoxylate of an aromatic or aliphatic compound having a hydrophobic
segment, where the average molecular weight of said ethoxylate is from about
300 to about 3000 in an amount sufficient to stabilize the microemulsion

cleaner;
a primary amino alcohol in amount of 0.5 to 10 weight percent; and

water 1n an amount of 1 to 20 weight percent,

where said weight percent is based upon the total weight of the concentrate

microemulsion cleaner, and wherein the total volatile organic content of the

microemulsion cleaner is no more than 50 weight percent.

7.

The microemulsion cleaner concentrate of claim 6 which also contains a

defoamer 1n the amount of 0.001 to 0.5 weight percent.

(a)

(b)

The microemulsion cleaner concentrate of claim 6 which also contains:

a potassium or amine salt of a C¢ -C3; carboxylic fatty acid in an amount of 10

to 30 percent; and

an alkanolamide in an amount of 1 to 10 percent.
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