Office de la Propriete Canadian CA 2470021 A1 2003/06/26

Intellectuell Intellectual P
du Canada Office P ey 2 470 021
Fhdtiie Canads Indushy Ganada 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2002/12/03 (51) Cl.Int.//Int.CI.” C09D 9/00

(87) Date publication PCT/PCT Publication Date: 2003/06/26 | (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2004/06/11 AERO-CHEM, LLC, US
o . . (72) Inventeur/Inventor:
(86) N° demande PCT/PCT Application No.: US 2002/039944 HENSLEY. CHRISTOPHER H. US
(87) N° publication PCT/PCT Publication No.: 2003/052004 _
o o (74) Agent: EVERITT, PETER R.
(30) Prioritée/Priority: 2001/12/14 (60/340,178) US

(54) Titre : DECAPANT A BASE D'ETHER CYCLIQUE
(54) Title: CYCLIC ETHER BASED PAINT REMOVER

(57) Abregée/Abstract:
A paint release composition including an cyclic ether preferably dioxolane is disclosed. Activating agents may also be included
In the paint release composition. Methods of making and using paint release compositions are also disclosed.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




WO 03/052004 Al

CA 02470021 2004-06-11

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

26 June 2003 (26.06.2003)

C09D 9/00

(51) International Patent Classification”:

(21) International Application Number: PCT/US02/39944

(22) International Filing Date: 3 December 2002 (03.12.2002)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

60/340,178 14 December 2001 (14.12.2001) US

(71) Applicant: AERO-CHEM, LLC [US/US]J; 13757 N.
River Highway, Grand Ledge, MI 48837 (US).

(72) Inventor: HENSLEY, Christopher H.; 13757 N. River
Highway, Grand Ledge, MI 48837 (US).

(74) Agent: VOCI, Christopher J.; FALKOWSKI, Christo-
pher J.; Rader, Fishman & Grauer PLLC, 39533 Wood-
ward, Suite 140, Bloomfield Hills, MI 48304 (US).

(54) Title: CYCLIC ETHER BASED PAINT REMOVER

PCT

(10) International Publication Number

WO 03/052004 Al

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC,
VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
ES, FIL, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SI, SK,
TR), OAPI patent (BEF, BJ, CE, CG, CI, CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(57) Abstract: A paint release composition including an cyclic ether preferably dioxolane is disclosed. Activating agents may also
be included in the paint release composition. Methods of making and using paint release compositions are also disclosed.



CA 02470021 2004-06-11
WO 03/052004 PCT/US02/39944

CYCLIC ETHER BASED PAINT REMOVER

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims priority to U.S. Provisional Application No. 60/340,178,
filed on December 14, 2001.
FIELD OF THE INVENTION
[0002] This invention relates to compositions and methods of removing paint from

various substrates.

BACKGROUND OF THE INVENTION
[0003] Paint removing compositions commonly used in the industry include methylene
chloride (MC), dimethyl sulfoxide (DMSO), N-methylpyrrolidone (NMP), ammonia,
phenols, acids, or caustics. Each of these materials, however, has inherent problems. While
MC containing compositions are the most common and cost-effective from a materials
standpoint as a paint remover, MC is highly volatile, considered toxic and heavily regulated
by OSHA and the EPA. MC is a known carcinogen and a classified as Hazardous Air
Pollutant (HAP) by the EPA. Consequently, elaborate and expensive containment, disposal,
and exposure-limiting equipment and procedures are required which drive up the cost of
using MC containing paint removers. Similarly, phenols are also highly toxic and known
carcinogens. The efficacy of DMSO and NMP as paint removers 1s inadequate at ambient
conditions and NMP is regulated by the EPA and must be reported appropriately when used
in sufficient quantities.
[0004] Acid-based paint removers while effective, have a potential to cause a type of
damage called hydrogen embrittlement to the high strength steel. In addition, over time, use
of paint removers with a pH of less than about 6 cause metals, particularly aluminum alloys,
cadmium plated steel, and magnesium, to become pitted or discolored from the corrosive
effects of acids. These are major concerns for industries where these susceptible metals are
favored. Consequently, paint removers with a pH less than 7.0 are generally not acceptable
in these industries.
[0005] Caustic paint removers also require exposure-limiting equipment because they can
cause burns and may have unpleasant odors. Caustic materials, such as ammonia, also attack
aluminum over time, making them unsuitable for continued use.
0006} Known removers also typically have a limited shelf life.
[0007] Thus, the inventor fias recognized a need for an effective, economical paint

remover that is non-toxic and suitable for use in wide range of applications.
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DETAILED DESCRIPTION
[0008] The present invention includes compositions or agents for removing various paints
or protective coatings from a substrate. The compositions may be used to release any type of
liquid, powder or electrostatic paint coatings; e.g., such as epoxies, acrylics, polyester
lacquers, glycerophthalics, polyurethanes, polysulfide, and alkyd paints.
[0009] While primarily suitable for removing paint from metal substrates, the
compositions may also be used on substrates such as cement, plastics, ceramics, fiberglass,
glass and wood, whether porous or non-porous. The compositions are particularly useful
where the painted substrate 1s susceptible to any form of corrosion.
[0010] The paint release compositions iclude at least an ether. The ether 1s selected
from cyclic ethers containing at least one ring oxygen. Preferred ethers include those with at
least two ring oxygens. Other substituents on the ring may also be present. The most
preferred ether 1s dioxolane. Preferably, the selected ether 1s miscible in both polar and
apolar solvents.
[0011] The composition may also include an activating agent. The activating agent may
be selected from one of three categories: amines, inorganic peroxides, organic peroxides.
Exemplary amines include alkanolamines such as monoethanolamine (MEA) and
trnnethanolamine (TEA). Exemplary mnorganic peroxides include hydrogen peroxide. While
any grade of hydrogen peroxide may be used, high purity grades are preferred such as those
provided by FMC Corp under the tradename Oxypure®. Exemplary organic peroxides
include diacyl peroxides, ketone peroxides, peroxyesters, peroxydicarbonates, dialkyl
peroxides, hydroperoxides and peroxyketals. Preferred ketone peroxides include methyl
ethyl ketone peroxides (MEKP), such as those sold under the Luperox® DDM-9 tradename
by Atofina Chemicals. Preferred dialkyl peroxides include dimethyl di-t-butylperoxyhexane,
such as those sold under the Luperox® 101 tradename by Atonfina Chemicals.
[0012] The compositions may also include a variety of one or more co-solvents such as
alcohols, water, aromatic solvents, esters, methylal, anisole, or pyrrols. The alcohol 1s
preferably selected from aromatic alcohols, including one or more aromatic rings and one or
more alcohol moieties such as furfuryl or benzyl alcohol or a combination thereof. Preferred
alcohols include those with a single aromatic ring and a single alcohol moiety. The most

preferred alcohol 1s benzyl alcohol. Substituents other than alcohol may also be present on
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the aromatic ring. The selected aromatic alcohol preferably has a high boiling point and a
high flash point. The water is preferably de-ionized or distilled. One preferred type ot
aromatic solvents is naphthalene depleted solvents, such as those commonly known as
Aromatic 150 ND and Aromatic 200 ND from Exxon Chemical.

[0013] The compositions may also include one or more additives. Rheological modifies,
such as hydroxypropyl cellulose, hydroxymethyl cellulose, various gums, or combination
thereof may be used to produce viscous compositions. Preferred rheological modifiers
include the hydroxypropyl cellulose sold under the tradename Klucel H® by Hercules, Inc.
Evaporation retardants, such as silicone oil, paraffin oil, or paraffin wax may also be
included. Solubilizer-emulsifiers may be utilized such as sorbitan esters such as Tweend5 or
Span80, sodium xylene sulfonate and propylene glycol. An accelerator may be used, such as
a humectant like glycerin or propylene glycol. Corrosion inhibitors may be used, such as
benzotriaxoles, 2-mercaptobenzothiazole, toluoltriazole, boric acid derivatives, fatty acid
alkanolamides and the like. Preferred corrosion inhibitors include those sold by Clairant AG
under the Hostacor® tradename. Chelating agents such as phosphoric acid derivatives,
EDTA and DTPA may also be used. A preferred chelating agent 1s Versonex 80 from Dow
Chemical. |

[0014] While not critical to the invention, the composition preferably has a pH in the
range of about 6.5 to about 11. The pH may be adjusted through the addition of one or more
of the activation agents or another agent such as a mild acid like glycolic, acetic, or malic
acid.

[0015] In a first preferred embodiment, the ether is used without an activating agent. In a
second preferred embodiment, the ether is used in combination with an amine activating
agent. In a third preferred embodiment, the ether is used in combination with an inorganic
peroxide activating agent. In a fourth preferred embodiment, the ether 1s used with an
organic peroxide activating agent.

[0016] The first preferred embodiment of the present invention also includes an alcohol,
water, a naphthalene depleted aromatic solvent, a rheological modifier, a solubilizer-
emulsifier and a corrosion inhibitor.

[0017] In this first embodiment, the ether is present in the range of about 1-70 wt %, the
alcohol is present in the range of about 1-60 wt %, the water is present in the range of about

1-75 wt %, the depleted naphthalene aromatic solvent is present in the range of about 1-20 wt
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%, the rheological modifier is present in the range of about 0-10 wt %, the solubilizer-
emulsifier 1s present in the range of about 1-15 wt % and the corrosion inhibitor is present in
the range of about 0.1-10 wt %.

[0018] More preferred in this first embodiment is where the ether is present in the range
of about 1-30 wt %, the alcohol is present in less than about 45 wt %, the water 1s present in
less than about 60 wt %, the depleted naphthalene aromatic solvent is present in the range of
about 5-15 wt %, the rheological modifier is present in the range of about 0-5 wt %, the
solubilizer-emulsifier is present in the range of about 1-10 wt % and the corrosion inhibitor is
present in the range of 0.1-5 wt %.

[0019] The second preferred embodiment of the present invention also includes an
alcohol, a water, a naphthalene depleted aromatic solvent, a rheological modifier, a
solubilizer-emulsifier, corrosion inhibitor and an amine activating agent.

[0020] | In this second embodiment, the ether is present in the range of about 1-70 wt %,
the alcohol is present in the range of about 1-60 wt %, the water is present in the range of
about 1-75 wt %, the depleted naphthalene aromatic solvent is present in the range of about
1-20 wt %, the rheological modifier is present in the range of about 0-10 wt %, the
solubilizer-emulsifier is present in the range of about 1-15 wt %, the corrosion inhibitor is
present in the range of about 0.1-10 wt % and the amine activating agent is present in the
range of about 1-20 wt %.

[0021] More preferred 1n this second embodiment 1s where the ether is present in the
range of about 1-30 wt %, the alcohol 1s present in less than about 45 wt %, the water is
present in less than about 60 wt %, the depleted naphthalene a;romatic solvent 1s present in the
range of about 5-15 wt %, the rheological modifier is present in the range of about 0-5 wt %,
the solubilizer-emulsifier 1s present in the range of about 1-10 wt %, the corrosion inhibitor is
present in the range of about 0.1-5 wt % and the amine activating agent is present in the range
of about 1-10 wt %.

[0022] The third preferred embodiment of the present invention also includes an alcohol,
a water, a naphthalene depleted aromatic solvent, a rheological modifier, a solubilizer-
emulsifier, a corrosion inhiBitor, a chelating agent and an inorganic peroxide activating agent.
[0023] In this third embodiment, the ether is present in the range of about 1-70 wt %, the
alcohol 1s present in the range of about 1-60 wt %, the water is present in the range of about

1-75 wt %, the naphthalene depleted aromatic solvent is present in the range of about 1-20 wt
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70, the rheological modifier is present in the range of about 0-10 wt %, the solubilizer-
emulsifier is present in the range of about 1-15 wt %, the corrosion inhibitor is present in the
range of about 0.5-10 wt %, the chelating agent is present in the range about 1-10 wt % and
the inorganic peroxide activating agent is present in the range of about 1-40 wt %.

[0024] More preferred in this third embodiment is where the ether is present in the range
of about 1-30 wt %, the alcohol is present in less than about 45 wt %, the water is present in
less than about 60 wt %, the naphthalene depleted aromatic solvent is present in the range of
about 5-15 wt %, the rheological modifier is present in the range of about 0-5 wt %, the
corrosion inhibitor is present in the range of about 0.5-5, the solubilizer-emulsifier is present
in the range of about 1-10 wt %, the chelating agent is present in less than about 5 wt % and
the inorganic peroxide activating agent is present in the range of about 1-30 wt%.

[0025] The fourth preferred embodiment of the present invention also includes an
alcohol, a water, a naphthalene depleted aromatic solvent, a rtheological modifier, a
solubilizer-emulsifier, a corrosion inhibitor, a chelating agent, an accelerator and an organic
peroxide activating agent.

[0026] In this fourth embodiment, the ether is present in the range of about 1-70 wt %,
the alcohol 1s present in the range of about 1-60 wt %, the water is present in the range of
about 1-75 wt %, the naphthalene depleted aromatic solvent is present in the range of about
1-20 wt %, the rheological modifier is present in the range of about 0-10 wt %, the
solubilizer-emulsifier is present in the range of about 1-15 wt %, the corrosion inhibitor is
present in the range of about 0.5-10 wt %, the chelating agent is present in the range about 1-
10 wt %, the accelerator is present in the range about 1-10 wt % and the organic peroxide
activating agent is present in the range of about 1-20 wt %.

[0027] More preferred in this fourth embodiment is where the ether is present in the range
of about 1-30 wt %, the alcohol is present in less than about 45 wt %, the water is present in
less than about 60 wt %, the naphthalene depleted aromatic solvent is present in the range of
about 5-15 wt %, the rheological modifier is present in the range of about 0-5 wt %, the
corrosion inhibitor is present in the range of about 0.5-5, the solubilizer-emulsifier is present
in the range of about 1-10 wt %, the chelating agent is present in less than about 5 wt %, the
accelerator 1s present in less than about 5 wt % and the organic peroxide activating agent is

present in the range of about 1-10 wt%.
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[0028] Table 1 mncludes detailed compositions of some of the most preferred
embodiments of the present invention.

Table 1

Formulation A

Formulation B

Benzyl Alcohol 34wt % | Benzyl Alcohol 34 wt %
Aromatic 150 12 wt % | Aromatic 150 15 wt %
Polysorbitan ester 3 wt % Polysorbitan ester 3wt %
Dioxolane 8 wt % Dioxolane 10 wt %
Hydroxy propylcellulose 0.7wt % | Hydroxy propylcellulose 0.75 wt %
Hostacor 2098 0.8 wt % | Malic acid 1 wt %
MEA 2.5wt % | Hydrogen peroxide 8.8 wt %
Deionized water Balance | Versonex 80 2.2 wt %
Deilonized water Balance
Formulation C Formulation D
Benzyl Alcohol 35wt % | Benzyl Alcohol 35 wt %
Aromatic 150 12 wt % | Aromatic 150 12 wt %
Polysorbitan ester 3wt % Polysorbitan ester 3wt %
Dioxolane 6 wt % Dioxolane 6 wt %
Hydroxy propylcellulose 0.7wt % | Hydroxy propylcellulose 0.7 wt %
Paraffin 0.3 wt % | Paraffin 0.3 wt %
Glycerin 3 wt % Glycerin 3wt %
TEA 3wt % MEKP 3 wt %
Glycolic acid 10wt % | Glycolic acid 10 wt %
Versonex 80 1.3 wt % | Versonex 80 1.3 wt%
Deionized water Balance | Deionized water Balance
Formulation E Formulation F
Benzyl Alcohol 35wt % | Benzyl Alcohol 35 wt %
Aromatic 150 12wt % | Aromatic 150 12 wt %
Polysorbitan ester 3wt % Polysorbitan ester 3 wt %
Dioxolane 6 wt % Dioxolane 6 wt %
Hydroxy propylcellulose 0.7 wt % | Hydroxy propylcellulose 0.8 wt %
Paraffin 0.3 wt % | Paratfin 0.3 wt %
Glycerin 3wt % Glycerin 3 wt %
MEKP 3 wt % MEKP 4 wt %
Versonex 80 1.3 wt% | Versonex 80 1.5 wt %
Deionized water Balance | Deionized water Balance
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[0029] The compositions may be formed as a water-in-oil emulsion which is stable for 6
months to a year at ambient environmental conditions. One useful method of making a
water-in-oil emulsion is described below. A first phase is made of the ether, the evaporation
retardant, the alcohol, the naphthalene depleted aromatic solvent, the corrosion inhibitor and
the rheological modifier. A second phase is made of the water, the solubilizer-emulsifier, the
chelating agent and the activating agent. Other additives may be included in either phase.
The second phase 1s slowly dispersed in the first phase as the mixture is stirred. After the
second phase is fully added, the mixing speed is increased so that the rheological modifier in
the mixture 1s overcome; i.e., the viscosity of the mixture increases and forms a homogeneous
mixture. Upon this occurring, the mixing speed is reduced to a constant speed.

[0030] In one particularly useful method, the first phase is made by sequentially adding
the ether, the evaporation retardant, the alcohol, the naphthalene depleted aromatic solvent,
the corrosion mhibitor and the rheological agent. The first phase is preferably blended for 45
minutes at 350-500 rpm. The second phase is made by sequentially adding the water, the
solubilizer-emulsifier, the chelating agent and then the activating agent. The second phase is
also preferably blended for 45 minutes at 350-500 rpm. After the dispersion of the second
phase in the first phase is completed, the blending speed is then increased to 1500-1700 rpm
to create high shearing blending. The high shearing blending is preferably carried out until
the second phase folds into the first phase to form an emulsion. This is indicated by a sudden
increase in viscosity and swelling of the composition into a single phase; normally 5-15
minutes 1s adequate. After this point, the mixture will be blended at 1200 rpm for one hour.
The material 1s left to sit overnight to allow for the total uptake and dissolving of the
rheological modifier. The composition is then reblended at 350-500 rpm for a period of 45
minutes-1 hour. The composition resultant from this blending process is a viscous material
capable of clinging to vertical and overhead surfaces for period of time sufficient to remove
paint.

[0031] The present invention also relates to methods of removing paints and coatings, as
well as to methods of applying the above described compositions. As with other paint
removers, the compositions are applied to substrates in need of stripping. The composition
releases the paint from the substrate by attacking any bonding that may attach the paint to the
substrate. Because of the general absence of OSHA and EPA regulated compounds and the

inherent safety of the composition, minimal safety equipment is required by the person
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applying the compositions. Similarly, these compositions can be used in an unlimited fashion
in enclosed spaces. These compositions can be removed from the substrate, along with the
paint or coating, through a water spray. Pressure enhancing equipment may or may not be
used. The water spray need not scour the substrate to remove the paint. Rather, the water
may be used to wash off paint which is residually, yet tenuously, attached to the substrate.
Clean-up of these compositions consists almost exclusively of filtering the paint residue from
the resultant post-removal waste. This is because the composition does not dissolve the paint
being removed, but releases the paint’s hold on the substrate.

[0032] The compositions of the present invention may be applied through conventional
methods such as wiping the composition onto the surface to be stripped. The surface to be
stripped may also be dipped in the compositions. Preferably, the compositions are sprayed on
to the surface to be stripped. Such spray application of the compositions may be
accomplished by including a propellant to form an aerosolizeble composition. Conventional
propellants such as dimethyl ether, hydrocarbons or compressed air may be utilized. While
apparatus capable of spraying large surface areas are preferred, hand held apparatuses for
spraying small, discrete areas are also contemplated.

[0033] When applying the composition as an aerosol spray where the propellant is not

compressed air, the composition preferably has the components shown in Table 2.

Table 2
Formulation G
Benzyl Alcohol 34 wt %
Aromatic 150 12 wt %
Polysorbitan ester 3 wt %
Dioxolane 10 wt %
Hydroxy propylcellulose 0.4 wt %
Paraffin wax 0.25 wt %
MEA 2.5 wt%
Deilonized water Balance

[0034] The components for the aerosol composition are mixed as follows. The first phase
1s made by sequentially adding the alcohol, the evaporation retardant and rheological
modifier. The first phase is blended for 45 minutes to 1 hour at 1200 to 1400 rpm. The
second phase 1s made by sequentially adding the ether, the water, the naphthalene depleted

aromatic solvent, the solubilizer-emulsifier and the activating agent. The second phase is
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blended for 30 minutes at 850-1200 rpm. The blending speed is decreased to 500 rpm while
the second phase 1s slowly dispersed into the first phase. After complete dispersion of the
second phase 1nto the first phase is completed, the blending speed is increased to 1200-1400
rpm to create high shearing blending of the two phases, where upon the composition will
emulsify into a semi-thick homogeneous solution. The composition 1s then left to sit
overnight to allow for total uptake and dissolving of the rheological modifier. The
composition is then reblended at 500-850 rpm for a period of 45 minutes to 1 hour. The
resultant composition 1s then packaged 1n an aerosol can at a ratio of 70 wt % product to 30
wt % dimethylether propellant. This will result in sprayable foaming product capable of
clinging to vertical and overhead horizontal surfaces. Paint removal 1s normally
accomplished in under 2 hours although longer periods may be required for certain types of

paints.

[0035] Working Examples

0036} The Formulations 1-4 were made according to the two-phase method discussed
above, while Formulation 5 was made according to the aerosol method discussed above. The

make up of the Formulations 1s shown in Table 3.
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Table 3

Formulation 1 Formulation 2

Benzyl Alcohol 34 wt % | Benzyl Alcohol 34 wt %

Aromatic 150 12 wt % | Aromatic 150 12 wt %

Dioxolane 6wt % | Dioxolane 18 wt %

Tween 85 3wt% | Tween 85 3 wt %

Hostacor 2098 0.8 wt % | Hostacor 2098 0.8 wt %

MEA | 2.5 wt % | Oxypure (35%) 8.8 wt %

Hydroxypropyl Cellulose 0.7 wt % | Hydroxypropyl Cellulose 0.7 wt %
Versonex80 1.3 wt %

DI Water Balance | DI Water Balance

Formulation 3 Formulation 4

Benzyl Alcohol 34 wt % | Benzyl Alcohol 34 wt %

Aromatic 150 12 wt % | Aromatic 150 12 wt %

Dioxolane 8 wt % | Dioxolane 8 wt %

Tween 85 3wt% | Tween 85 3 wt %

Hostacor 2098 0.8 wt % | Hostacor 2098 0.8 wt %

Oxypure (35%) 8.8 wt % | Luperox 101 3.0 wt %

Hydroxypropyl Cellulose 0.7 wt % | Hydroxypropyl Cellulose 0.7 wt %

Malic Acid 0.3 wt % | Versonex&0 1.3 wt %

Versonex80 1.3 wt % | DI Water Balance

DI Water Balance

Formulation 5 (Aerosol)

Benzyl Alcohol 34 wt %

Aromatic 150 12 wt %

Dioxolane 8 wt %

Tween 85 3wt %

Hostacor 2098 0.8 wt %

MEA 3.0 wt %

Hydroxypropyl Cellulose 0.3 wt %

Paraffin Wax 0.2 wt %

Versonex8&0 1.3 wt %

DI Water Balance

[0037] Compariéon Formulations were purchased. Napier PMA is a blend of benzyl

alcohol, glycolic acid, hydrogen peroxide, and water. Eldorado 3170/5000 is a kit system
comprised of Part A and B. Part A is made up of benzyl alcohol and about 10 wt % hydrogen

peroxide. Part B 1s comprised of ammonium hydroxide (Aqua Ammonia). The two parts are

very unstable together and must be mixed by using a dual pump system that combines the

two parts at the spray nozzle tip just before application to the surface being stripped.

Eldorado 5044 1s a hydrogen peroxide/benzyl alcohol formula. This product is exothermic

and can be very dangerous if not handled properly.
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[0038] Each Formulation and Comparison Formulation was applied to seven painted

substrates and the speed at which the paint was removed was observed. Formulations 1-4

were spotted on a horizontal painted substrate, while Formulation 5 was sprayed from a 14 oz

tin plated aerosol can filled with 70% Formulation 5, by weight, and 30% dimethylether by

weight. Comparison Formulations were also spotted on a horizontal painted substrate.

[0039] Table 4 illustrates the layers of paint and coating included in each tested system.

The corresponding military or industrial standard for the paint, coating or substrate is listed

parathetically.

Table 4

System A

Topcoat Polyurethane (MIL-C-85285)

Primer Coat Flexible primer (MIL-P-2760 Type 1)
Substrate Aluminum (AMS 4041)

System B

Topcoat Polyurethane (MIL-C-85285)

Primer Coat Epoxy (MIL-PRF-23377 Type 1, Class C)
Substrate Aluminum (AMS 4041)

System C

Topcoat Polyurethane (MIL-PRF-85285)

Intermediate Coat

Epoxy (MIL-PRF-23377 Type 1, Class C)

Primer Coat Polysulfide (MIL-PRF-81733 Type 3 Sealant)
Substrate Aluminum (AMS 4041)

System D

Topcoat Polyurethane (MIL-PRF-85285)

Primer Coat Koroﬂek Flexible coating (TT-P-2760 Type 1, Class C)
Substrate Aluminum (AMS 4041)

System E

Topcoat Boeing BMS 10-60 Tyll

Primer Coat Boeing BMS 10-79 Tyll

Substrate Aluminum (AMS 4041)

System F

11
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Topcoat Boeing BMS 10-100
Primer Coat Boemg BMS 10-79 Type 3
Substrate Aluminum (AMS 4041)
System G
Topcoat Epoxy (MIL-R-81294)
Substrate Aluminum (AMS 4041)
[0040] Table 5 1llustrates the time each Formulation and Comparative Formulation

required to remove the paint and coatings from each system.
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System A System B System C System D System E System F System G

Formulation 1
Formulation 2
Formulation 3
Formulation 4
Formulation 5
Napier PMA
Eldorado PR-
3170/5000
Eldorado PR-
5044

i

80 min
22 min
28 min
158 min
68 min
31 min

29 min

105 min

116 min

18 min
37 min
152 min
94 min
34 min

34 min

75 min

410 mm* 120 min

146 min 54 min

185 min 75 min

240 min 78 min

340 min* 110 min
188 min 62 min

No Effect 132 min

210 min 82 min

40 min
39 min
23 min
35 min
35 min
24 min

45 min

40 min

No Etfect 98 min
78 min 16 min
120min 21 min
123 min 24 min
112 min 25 min

123 min 16 min

No Effect 62 min

127min 16 min

* Top and intermediate coatings were removed but no effect on the polysulfide primer was

observed.

[0041] As can be seen from Table 5, the inventive Formulations were superior to the

Comparative Formulations in side by side testing. Formulation 2 removed the paint and

coatings the fastest in Systems A-D and F and tied for the fastest in System G. In System E,

Formulation 3 was the quickest. Formulations 1-5 worked quickly against a broad spectrum

of paint types and are relatively benign to the environment and the people using the

Formulations.

[0042] While the invention has been specifically described in connection with certain

specific embodiments thereof, it is to be understood that this is by way of illustration and not

of limitation, and the scope of the appended claims should be construed as broadly as the

prior art will permit.
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CLAIMS

I claim:

1. A composition comprising a paint release agent including a cyclic ether.
2. The composition of claim 1, wherein the cyclic ether 1s dioxolane.
3. The composition of claim 1, wherein the paint release agent further includes an

activating agent selected from the group consisting of amines, 1norganic peroxides,

organic peroxides and combinations thereof.

4, The composition of claim 3, wherein the amine activating agent 1s an alkanolamine.

5. The composition of claim 4, wherein the alkanolamine 1s monoethanolamine or
triethanolamine.

6. The composition of claim 3, wherein the inorganic peroxide activating agent is
hydrogen peroxide.

7. The composition of claim 3, wherein the organic peroxide activating agent 1s selected

from a group consisting of diacyl peroxides, peroxyesters, peroxydicarbonates, dialkyl

peroxides, keytone peroxides, peroxyketals, hydroperoxides, and combinations

thereof.

8. The composition of claim 7, wherein the ketone peroxide is methyl ethyl ketone
peroxide. ,1

9. The composition of claim 7, wherein the dialkyl peroxide is dimethyl di-t-
butylperoxyhexane.

10.  The composition of claim 3, wherein the paint release agent further includes at least

one co-solvent selected from the group consisting of alcohols, water, and aromatic

solvents.
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The composition of claim 10, wherein the alcohol 1s benzyl alcohol.

The composition of claim 10, wherein the aromatic solvent 1s a naphthalene depleted

aromatic solvent.

The composition of claim 3, wherein the paint release agent further includes at least

one of a rheological modifier, an evaporation retardant, a solubilizer-emulsifier, a

corrosion inhibitor or a chelating agent.

A method removing paint from a substrate, comprising:

applying a composition including a cyclic ether to substrate in need of paint removal.

The method claim 14, wheren the cyclic ether 1s dioxolane.

The method of claim 14, wherein the applied composition further includes an
activating agent selected from the group consisting of amines, inorganic peroxides,

organic peroxides and combinations thereof.

The method of claim 14, wherein the applied composition further includes at least one
co-solvent selected from the group consisting of alcohols, water, and aromatic

solvents.

The method of claim 14, wherein the applied composition further includes at least one
of a rheological modifier, a solubilizer-emulsifier, an evaporation retardant, a

corrosion inhibitor or a chelating agent.

The method of claim 14 wherein the applying step includes spraying the composition

using a propellant selected from dimethyl ether, a hydrocarbon, or compressed air.

A method of using a cyclic ether, comprising:

releasing paint from a substrate with a composition including a cyclic ether.
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21.  The method of claim 20, wherein the cyclic ether is dioxolane.

22.  The method of claim 20, wherein the composition further includes an activating agent
selected from the group consisting of amines, 1norganic peroxides, organic peroxides
and combinations thereof.

23.  The method of claim 20, wherein the composition further includes at least one co-
solvent selected from the group consisting of alcohols, water, and aromatic solvents.

24.  The method of claim 20, wherein the composition further includes at least one of a
rheological modifier, a solubilizer-emulsifier, an evaporation retardant, a corrosion
inhibitor or a chelating agent.

25. A method of making a paint release agent, comprising:
forming a first phase of an alcohol, an evaporation retardant and a rheological

modifier;

forming a second phase of a water, a cyclic ether, an aromatic solvent, a solubilizer-

emulsifier, and an activating agent; and

dispersing the second phase 1n the first phase by blending the two phases together.
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