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(54) CONVERSION COATING TREATMENT

(57)  Akitfor applying a coating includes a first hand-
held container (10a) with a first liquid trivalent chromium
salt composition disposed therein. A first applicator (14a)
is disposed in fluid communication with the first container
and is configured to dispense the first composition. The
kit also includes a second handheld container (10b) hav-
ing a second liquid oxidizing agent composition disposed
therein. A second applicator (14b) is disposed in fluid
communication with the second container and is config-
ured to dispense the second composition.
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Description
BACKGROUND

[0001] This disclosure relates to coatings for corrosion
protection, and more specifically to conversion coatings
for corrosion protection of metal substrates.

[0002] Manymetals are subjectto corrosion, which can
be exacerbated by exposure to corrosion-promoting en-
vironmental conditions such as high-chloride environ-
ments found in proximity to marine environments. Sur-
face coatings have been used to provide protection
against corrosion by imposing a physical barrier between
the metal substrate and the surrounding environment.
However, conventional polymer surface coatings can
suffer from a number of problems such as inadequate or
uneven thickness, pinholes and other gaps in coating
coverage, and the necessity of extensive surface prep-
aration of the substrate prior to application of the coating
in order to provide adequate bonding between the coat-
ing and the substrate, in addition to the cost, time and
complexity of applying the polymer coating.

[0003] Metal surface treatments such as conversion
coatings have been used to protect metals such as alu-
minum, zinc, cadmium, tin, magnesium, iron, copper, sil-
ver, and their alloys such as zinc-nickel, tin-zinc, etc. Con-
version coating compositions have been commonly ap-
plied to large surface area substrates by immersion or
spray application. Such techniques, however, can be
cumbersome for touch-up application such as to repair
abraded surfaces or at connection interfaces between
assembled metal components. Small scale handheld ap-
plication of conversion coatings has been performed with
felt pen-style applicators. Historically, chromate conver-
sion coatings utilizing hexavalent chromium have been
effectively used to provide corrosion protection. Howev-
er, the use of hexavalent chromium is largely in the proc-
ess of being discontinued due to toxicity concerns.
Touch-up conversion coatings based on trivalent chro-
mium have been applied with felt pen-style applicators;
however, such trivalent conversion coatings have been
found to be less effective at preventing corrosion than
conversion coatings based on hexavalent chromium.

BRIEF DESCRIPTION

[0004] According to some aspects of this disclosure, a
kit for applying a coating comprises a first handheld con-
tainer comprises a first liquid composition disposed
therein that comprises a trivalent chromium salt. A first
applicator is disposed in fluid communication with the
first container and is configured to dispense the first com-
position. The kit also includes a second handheld con-
tainer comprises a second liquid composition disposed
therein comprising an oxidizing agent. A second appli-
cator is disposed in fluid communication with the second
container and is configured to dispense the second com-
position.
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[0005] Insome aspects, a method of using the above-
described kit comprises applying a coating of the first
composition to a substrate, allowing a drying period of
time to pass, applying the second composition to the
coated substrate, and maintaining a wet layer of the sec-
ond composition on the coated substrate for at least 0.5
minutes.

[0006] In some aspects, a method of protecting a tri-
valent chromium conversion-coated substrate from cor-
rosion comprises contacting the substrate with a porous
pad disposed on an end of an oblong handheld housing
in fluid communication with a chamber disposed within
the housing, and dispensing a liquid composition com-
prising an oxidizing agent disposed in the chamber onto
the substrate through the porous pad.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The subject matter which is regarded as the
presentdisclosure is particularly pointed out and distinct-
ly claimed in the claims at the conclusion of the specifi-
cation. The foregoing and other features, and advantag-
es of the present disclosure are apparent from the fol-
lowing detailed description taken in conjunction with the
accompanying drawings in which:

FIG. 1 is a schematic depiction of a cross-sectional
view of an example embodiment of a kit for applying
a conversion coating; and

FIG. 2 is a schematic depiction of a cross-sectional
view of another example embodiment of a kit for ap-
plying a conversion coating.

DETAILED DESCRIPTION

[0008] With reference now to the Figures, FIG. 1 sche-
matically depicts an example embodiment of a kit for ap-
plying a conversion coating. As shown in FIG. 1, a first
container in the form of housing 10a has a liquid compo-
sition comprising a trivalent chromium salt disposed in
chamber 11aformed by the housing 10a and barrier 12a.
A second containerin the form of housing 10b has aliquid
composition comprising an oxidizing agent disposed in
chamber 11b formed by the housing 10b and barrier 12b.
The housings 10a and 10b can be configured in various
shapes, sizes, and forms in order to facilitate being held
by hand during use. In some embodiments, the housings
are configured in an oblong configuration as depicted in
FIG. 1. In some embodiments, an oblong housing can
have a maximum linear dimension in a cross-sectional
plane perpendicular to the longest oblong axis in ranges
having a lower endpoint of 5 mm, more specifically 10
mm, and even more specifically 15 mm, and an upper
endpoint of 50 mm, more specifically 40 mm, more spe-
cifically 30 mm, and even more specifically 25 mm. In
some embodiments, an oblong housing can be config-
ured as a cylinder. Such embodiments can also be re-
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ferred to as a "coating pen" or "coating pens". In some
embodiments, the cylinder can have a diameter inranges
having a lower endpoint of 5 mm, more specifically 10
mm, and even more specifically 15 mm, and an upper
endpoint of 50 mm, more specifically of 40 mm, more
specifically 30 mm, and even more specifically 25 mm.
The above upper and lower endpoints can be independ-
ently combined to disclose various different ranges.
[0009] In some embodiments, the trivalent chromium
salt composition can be an aqueous solution or a non-
aqueous solution comprising trivalent chromium and var-
ious anions. Exemplary anions include nitrate, sulfate,
phosphate, and/or acetate. Specific exemplary trivalent
chromium salts can include Cry(SOy)3, (NH)4Cr(SO,),,
KCr(S0O,),, CrF3 Cr(NO3)3, and mixtures comprising any
of the foregoing. The concentration of the trivalent chro-
mium salt in the composition, per liter of solution, can
range from about 0.01 g to about 22 g, more specifically
from about 3 g to about 12 g, and even more specifically
from about 4 g to about 8.0 g. Embodiments of compo-
sitions and the application thereof to substrates are de-
scribed in US Patent Nos. 5,304,257, 5,374,347,
6,375,726, 6,511,532, 6,521,029, and 6,511,532. Vari-
ous additives and other materials can be included in the
composition comprising trivalent chromium as disclosed
in the patent literature, and the trivalent chromium salt
composition can be selected from any of a number of
known commercially-available compositions.

[0010] In some embodiments, the oxidizing agent can
be a peroxide or a permanganate salt. In some embod-
iments, the oxidizing agent is hydrogen peroxide (H50,).
Examples of peroxides other than hydrogen peroxide in-
clude inorganic peroxides (e.g. Li;O,, Na,O,, K,0,,
BaO,), and organic peroxides (e.g., R-OO-R’, R-OO-H,
or RCO-O0-R’, where R, and R’ are organic groups).
The oxidizing agent can be in aqueous or non-aqueous
solutions at concentrations in ranges having a lower end-
point of 0.1 wt.%, more specifically 0.5 wt.%, more spe-
cifically 1.0 wt.%, more specifically 2.0 wt.%, more spe-
cifically 3.0 wt.%, and more specifically 4.0 wt.%, and an
upper endpoint of 10.0 wt.%, more specifically 9.0 wt.%,
more specifically 8 wt.%, more specifically 7 wt.%, more
specifically 6 wt.%, more specifically 4 wt.%, and even
more specifically 3.5 wt.%. The above upper and lower
endpoints can be independently combined to disclose
various different ranges.

[0011] Thecompositionsinthe chambers 11a, 11bcan
be dispensed by bringing the liquid compositions in the
chambers 11a, 11b into contact with the dispensing ap-
plicators 14a, 14b, respectively. Each dispensing appli-
cator 14a, 14b canindependently be selected as a porous
material configured to transport the liquid composition
from the respective chamber 11a, 11b to a substrate in
contact with the outer surface of the applicator 14a, 14b.
The liquid composition can be brought into contact with
the applicator 14a, 14b by bringing the dispensing appli-
cator 14a, 14b into contact with a fixed-position surface
(which can but does not have to be the substrate to be
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coated) and applying hand pressure on the housing 10a,
10b toward the surface to open the poppet valve 15a,
15b. The dispensing applicators 14a, 14b are slideably
mounted in the housing 10a, 10b. At rest, the dispensing
applicators 14a, 14b are biased away from the main body
of the housing 10a, 10b by applicator biasing members
(not shown) to an at-rest position as shown in FIG. 1.
This biasing force is transmitted through actuator 16a,
16b to apply an expansive force on the spring member
18a, 18b, which intern acts on the poppet valve 15a, 15b
to keep it engaged on the barrier 12a, 12b and closed.
Upon the application of hand pressure urging housing
10a, 10b toward the surface, the counteracting force of
the surface acting on the dispensing each applicator 14a,
14b compresses the spring member 18a, 18b until the
fully compressed spring and actuator engage against the
poppet valve 15a, 15b and displace it away from the bar-
rier 12a, 12b to open the poppet valve 15a, 15b. Hand
pressure can be maintained to keep the poppet valve
open for a period of time sufficient to charge a desired
quantity of liquid into chamber 17a, 17b, at which point
the hand pressure can be removed or relaxed so that the
applicator biasing members again bias the applicators
14a, 14b to the at-rest position with the poppet valve 15a,
15b closed. Liquid in the chamber 17a, 17b can then
continue to be delivered and spread on the substrate. Of
course, the applicators 14a, 14b are not limited to porous
pads. The applicators 14a, 14b could also be independ-
ently selected from brushes, rollers, nozzles, etc. When
not in use, the applicators 14a, 14b can be covered with
an air- and liquid-tight cap.

[0012] Another example embodiment of a kit is sche-
matically depicted in FIG. 2, in which the first and second
containers are configured as first and second chambers
11a, 11b formed by housing 10 and barrier 20, with ap-
plicators 14a, 14b disposed at opposing ends of the ob-
long or cylindrical housing 10. The remaining compo-
nents and features depicted in FIG. 2 and their operation
are as in FIG. 1, and do not require further explanation.
The embodiment depicted in FIG. 2 provides additional
technical benefits of convenience and efficiency, while
reducing the potential for cross-contamination between
the compositions by delivering the two distinct chemical
compositions through applicators disposed on opposite
ends of a coating pen.

[0013] In some embodiments, avoidance of contami-
nation from chromium salts on the substrate being coated
into the second container comprising the oxidizing agent
composition is promoted by contamination-avoiding ma-
terials or components. In some embodiments, the appli-
cator 14b can be formed from a material that is resistant
to wicking of material from the coated substrate into the
chamber 17b from which it could potentially infiltrate to
the chamber 11b when the poppet valve 15b is open.
Such materials can include surfaces that are resistant to
wetting by the coated chromium salt composition. In
some embodiments, the poppet valve 15b can include
check-valve features (not shown, but known in the valve
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art) to prevent migration of fluid from chamber 17b into
chamber 11b. In some embodiments, anti-contamination
procedures can be followed such as draining or flushing
the chamber 17b after application is complete, or using
a surface other than the coated substrate for displacing
the applicator 14b to charge the chamber 17b so that the
poppet valve 15b is closed before the applicator 14b
comes into contact with the coated substrate. Combina-
tions of the above materials or procedures can be used
as well.

[0014] In some embodiments, the first liquid composi-
tion comprising the trivalent chromium salt can be al-
lowed to contact the substrate for a period of time before
applying the second composition comprising the oxidiz-
ing agent, and in some embodiments the kit can include
instructions to that effect. The amount of contact time
can vary considerably depending on the ambient tem-
perature and humidity, the specific properties of the ap-
plicator and the liquid composition, and the thickness with
which it is applied. Any amount of contact time greater
than zero can be used. In some embodiments, contact
times can range from 1 minute to 5 minutes. In some
embodiments, contact times can range from 1 minute to
3 minutes.

[0015] Insomeembodiments, awetlayer ofthe second
liquid composition comprising the oxidizing agent is
maintained on the coated substrate for a minimum period
of time. Although this disclosure is not bound by any the-
ory of operation, it is believed that the wet layer promotes
chemical interaction of the oxidizing agent with the triva-
lent chromium salt composition. Examples of minimum
wet layer time limits can include 0.5 minutes, more spe-
cifically 1 minute, more specifically 1.5 minutes, more
specifically 2 minutes, more specifically 3 minutes, more
specifically 4 minutes, and even more specifically 5 min-
utes. Theoretically there is no maximum wet layer time;
however, minimization of the opportunity costs of lost ef-
ficiency typically results in drying times that do not dras-
tically exceed the specified minimum wet layer time. In
some embodiments, a wet layer of the second liquid com-
position comprising the oxidizing agent is maintained by
making a plurality of passes over the substrate with the
applicator 14b, and in some embodiments the kit can
include instructions to that effect. In some embodiments,
the second liquid composition can be configured to main-
tain a wet layer for a target duration, e.g., through the
inclusion of additives such as gel or thickening agents
(e.g., fused silica, water soluble polymers) or lower vol-
atility solvents. Moisture can also be retained by film-
forming agents in the first composition such as sodium
or potassium salts of hexafluorotitanic acid or hexafluor-
ozirconic acid, or the selection of a chromium salt with
colligative properties such as high solubility that render
it inherently slow-drying.

[0016] While the present disclosure has been de-
scribed in detail in connection with only a limited number
of embodiments, it should be readily understood that the
present disclosure is not limited to such disclosed em-
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bodiments. Rather, the present disclosure can be mod-
ified to incorporate any number of variations, alterations,
substitutions or equivalent arrangements not heretofore
described, but which are commensurate with the scope
of the present invention as defined by the claims. Addi-
tionally, while various embodiments of the present dis-
closure have been described, it is to be understood that
aspects of the present disclosure may include only some
of the described embodiments. Accordingly, the present
disclosure is not to be seen as limited by the foregoing
description, but is only limited by the scope of the ap-
pended claims.

Claims
1. AKit for applying a conversion coating, comprising:

a first handheld container (10a) comprising a
first liquid composition disposed therein that
comprises a trivalent chromium salt;

a first applicator (14a) in fluid communication
with the first container configured to dispense
the first composition;

a second handheld container (10b) comprising
a second liquid composition disposed therein
comprising an oxidizing agent; and

asecond applicator (14b) in fluid communication
with the second container configured to dis-
pense the second composition.

2. The kit of claim 1, comprising a housing (10) that
comprises a first chamber (11a) as said first contain-
er and a second chamber as said second container
(11b).

3. The kit of claim 1, comprising an oblong handheld
housing that comprises a first chamber (11a) as said
first container and a second chamber (11b) as said
second container, the first applicator (14a) compris-
ing a porous pad disposed at a first end of the oblong
housing in fluid communication with the first cham-
ber, and the second applicator (14b) comprising a
porous pad disposed at a second end of the oblong
housing in fluid communication with the second
chamber.

4. The kit of claim 1, comprising a first housing (10a)
that comprises afirstchamber (11a) as said first con-
tainer, and a second housing (10b), separate from
the first housing, that comprises a second chamber
(11b) as the second container.

5. Thekit of claim 4, comprising a first oblong handheld
housing that comprises a first chamber as said first
container and the first applicator (14a) comprising a
porous pad disposed at an end of the first oblong
housing in fluid communication with the first cham-
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ber, and a second oblong housing that comprises a
second chamber as said second container and the
second applicator (14b) disposed at an end of the
second oblong housing comprising a porous pad in
fluid communication with the second chamber.

The kit of any of claims 1-5, wherein the applicators
are each independently selected from porous pads,
brushes, rollers, or nozzles.

The kit of any of claims 1-6, wherein the applicator
in fluid communication with the second container is
configured to make contact with a substrate to apply
the second composition to the substrate, and where-
in the second container and the applicator in fluid
communication with it are configured to prevent fluid
communication from the applicator to the second
container.

The kit of any of claims 1-7, wherein the oxidizing
agent is selected from a peroxide, a permanganate
salt, or combinations comprising the foregoing.

The kit of claim 8, wherein the oxidizing agent com-
prises hydrogen peroxide.

The kit of claim 9, wherein the second composition
comprises 0.1 wt.% to 10 wt.% hydrogen peroxide,
based on the total weight of the second composition.

The kit of any of claims 1-10, wherein the second
liquid composition is configured to stay wet on a sub-
strate for at least 0.5 minutes.

The kit of any of claims 1-11, further comprising in-
structions to apply a plurality of passes of the second
composition to a substrate at intervals configured to
maintain a wet layer of the second composition on
the substrate for at least 0.5 minutes, or instructions
to allow a drying period of time after application of
the first composition to a substrate before applying
the second composition, or both instructions to apply
a plurality of passes of the second composition to a
substrate at intervals configured to maintain a wet
layer of the second composition on the substrate for
atleast 0.5 minutes and instructions to allow a drying
period of time after application of the first composi-
tion to a substrate before applying the second com-
position.

A method of using the kit of any of claims 1-12, com-
prising applying a coating of the first composition to
a substrate, allowing a drying period of time to pass,
applying the second composition to the coated sub-
strate, and maintaining a wet layer of the second
composition on the coated substrate for at least 0.5
minutes.
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14.

15.

A method of protecting a trivalent chromium conver-
sion-coated substrate from corrosion, comprising
contacting the substrate with a porous pad disposed
on an end of an oblong handheld housing in fluid
communication with a chamber disposed within the
housing, and dispensing a liquid composition com-
prising an oxidizing agent disposed in the chamber
onto the substrate through the porous pad, and main-
taining a wet layer of the liquid composition on the
substrate for at least 0.5 minutes.

The method of claims 13 or 14, comprising applying
a plurality of passes of the second composition or
the liquid composition, respectively, to the substrate
at intervals to maintain a wet layer on the substrate
for at least 0.5 minutes, or optionally for at least 3
minutes or for at least 5 minutes.
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