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Low VOC COLORANTS WITII NON TIP DRYING

CROSS-REFERENCE TO PRIOR APPLICATION

[0001] This application claims benefit from U.S. Provisional Application

No. 61/222,731 filed July 2, 2009, The entire content of which is incorporated

herein by reference,

TECHNICAL FIELD
[0002] The present disclosure relates generally to low volatile organic
compound (VOC) point-of-sale colorants for use in architectural or decorative

coatings, for example, alkyd-based and latex-based paints.

BACKGROUND
[0003] Axchitectural coatings or decorative coatings include house paints for
both interior and exterior applications. Such paints have been used over the
years for protective and decorative purposes. The paints are used to protect
the subsirate on which the paint is applied from light, heat and corrosion. The
functional purpose of the paint includes its ability to fill and protect the
irregularities of the surface it protects. Most paints are made up of four basic
eroups of raw materials: 1) binders or resins; 2} tinters (pigments and/or
colorants); 3) solvents; and 4) additives. When a paint 1s applied to a surface,
the solvents evaporate while the binder, pigments and additives remain on the
surface to form a protective dry solid film.
10004] Up until the 1940°s, paints were almost all solvent based. Now in the
early 21st centuty, more than 70% of the architectural coatings market is
water-based paints due to its comparable performance and the environmental
regulations in the United States. Umniversal colorants are desired because they
are compatible in both solveni-based alkyd as well as water-based acrylic latex
cmulstons, Coloranis are used in architectural coatings not only for
appearance, but also for further performance parameters including gloss,
weatherability, and hiding propetties. Many of these parameters have been
improved by use of colorants containing volatile organic compounds (VOCs).
[0005] Focus on VOCs of the paints by the consumers and the various

regulatory agencies at both the federal and the state level has resulted n the

1
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awareness of the benefits of low VOC colorants in the tinters of the paints. In
addition to VOCs, regulatory agencies, such as the EPA, regulate hazardous
air pollutants (HAPS), which include alkylphenol ethoxylate surfactants
(APE). APE has been used in paints as a wetting agent and also for pigment
5 dispersion and temporarily stabilizing the pigment dispersion from re-
aggregating and re-agglomerating.
[0006] Universal colorant compositions are described for example in WO-A
2006/102 011. Pigment dispersions in universal applications are described in
US-A 5,934,513, US-A 5,897,698, UJS-A 5,340,394 and US-B 6,287,377.

10 [0007] Despite the fact that the universal colorant compositions have been
known for some time, and some even attempting to have low VOC levels,
there is still a great need for ultra low VOC universal colorant compositions
with exceptional coating applications which match or exceed the performance
of current regular VOC universal colorants.

15

SUMMARY
[0008] Thus, it is desired to have colorant compositions with desired
coloristic properties that are economically friendly, but also include high
levels of non-tip drying, gloss, and viscosity. Such a colorant composition

20 could be used 1n tinting decorative coatings. Further, such a colorant
composition can be used in a dispensing machine to tint decorative coatings at
point-of-sale,

[0009] An exemplary colorant composition comprises a colorant component,
a dispersant including a polyamide including at least two amino anchoring

25  groups, a surface active agent, and water. Optionally, the colorant
composition comprises one or more additives,

[0010] According fo at ieast one embodiment, colorant composition
comprises from about 5% to about 70% by weight pigment, from about 1% fo
about 30% by weight dispersant including a polyamide including at least two

30 amino anchoring groups, from about 0.1% to about 30% by weight sutrface
active agent including a phosphate ester, residual alcohol, or phosphoric acid,
and about 1 to about 75% by weight water.,

[0011] It 1s to be understood that both the foregoing general description and

the following detailed description are exemplary and explanatory and are

2
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intended to provide further explanation of the matcrials, compositions, and

methods described above.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The following detailed description can be read in connection with the
accompanying drawings in which like numerals designate like elements and in
which:
[0013] FIG. 1 1s a bar graph showing color DE for exemplary low VOC
colorant compositions compared to control tinters in different paint bases.
[0014] FIG. 2 is a bar graph showing block resistance averages for
exemplary low VOC colorant compositions compared to control tinters in
semi gloss paint.
[0015] FIG. 3 is a bar graph showing KU viscosity averages for exemplary
low VOC colorant compositions compared to control tinters in a variety of
paint bases.
[0016] FIG. 4 is a bar graph showing scrub reststance averages for
exemplary low VOC colorant compositions compared to control tinters in a
variety of paint bases.
[0017] TIG. S is a bar graph showing pendulum hardness averages for
exemplary low VOC colorant compositions compared to control tinters in a
variety of paint bases.
[0018] FIG. 6 is a bar graph showing non tip drying properties at two
different time periods for five different low VOC colorants.
[0019] Fig. 7 is a bar graph showing gloss number averages measured at 20°
angle for exemplary low VOC colorant compositions compared to control
tinters 1n semi-gloss paints after two dilleren{ drying times.
[0020] Fig. 8 is a bar graph showing gloss number averages measured at 60°
angle for exemplary low VOC colorant compositions compared to control
tinters in semi-gloss paints after two different drying times.
[0021] Fig. 9 is a bar graph showing gloss numbcr averages measured at 85°
angle for exemplary low VOC colorant compositions compared to control

fintets in flat paints after two different drying times.

3
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(0022] Fig. 10 is a bar graph showing gloss number averages measured at
60° angle for exemplary low VOC colorant compositions compared to control

tinters in flat paints after two different drying times,

5 DETAILED DESCRIPTION

Definitions

[0023] Unless defined otherwise, all technical and scientific terms used
herein generally have the same meaning as commonly understood.
{0024] As used herein, each of the tollowing tcrms has the meaning
10 associated with it in this section,
[0025] The articles “a” and “an” are used herein to refer to one or to more
than one (i.e., to at least one) of the grammatical object of the article. By way
of example, “an element” means one element or more than one elemcnt.
[0026] The term *“about” will be understood by persons of ordinary skill in
i5 the art and will vary to some extent on the context in which it 1s used.
Generally, “about” encompasses a range of values that are plus/minus 10% of
a reference value. For instance, “about 25%” encompasses values from 22.5%
to 27.5%.
[0027] It 1s understood that any and all whole or partial integers between any

20  ranges set forth herein are included herein.

[0028] As used hercin, “percent by weight” or “wcight percent” or “% wt.,”
unless otherwise indicated, means weight percent based on the weight of a
component as a percentage of the total colorant composition weight.

[0029] As used herein, “surlace coating” refers to a film or a thin layer

25  applicd to a substrate for decorative or architectural purposes, which includes
paint.

[0030] As used herein, “universal colorant” refers to a colorant that is
compatible in surface coatings formed of either solvent-based alkyd emulsions
or water-based latex emulsions.

30 |0031]) As used herein, “point-of-sale colorant” or “point-of-sale tinting”
refers to a colorant added to a surface coating at the time of purchase by a
cusfomer,

[0032] As used herein, “pigment,” usually in the form of organic or

tnorganic dry powder, is a substance that imparts color to another substance or

4
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mixture. A *colorant” is also a substance that imparts color to another
substance ot mixture, and generally includes at least one pigment and other
additives. “Dyes” and “tinting agents” similarly are color-imparting agents.
A “metal effect agent” is an agent that imparts metallic-type luster and
5  associated properties to paint films.

[0033] As used herein, “colorant component” refers to any of a pigment,
colorant, tinfing agent, dye, or metal effect agent.
[0034] As used herein, “particle size” refers to the diameter of a particle.
[0035] As used herem, “particle size distribution” refers to a set of values or

10  a mathematical function that defines the relative amounts of particles present,
sorted according to size.
[0036] As used herein, “chemically made” refers to a compound that is made
outsice of nature.
[0037] As used herein, “amino anchoring groups” refers to amino groups in

15  apolyamde that provide affinity to other substances,
[0038] As used herein, “hydrophobic part” refers to a part of a compound
that has littlec or no affinity for water.
[0039] As used herein, “water soluble™ refers to a substance being capable of
partiaily or completely dissolving in water.

20  [0040] As used herein, “multifunctional amines” refers to a plurality of
amines that perform different functions.
[0041] As used herein, “phosphate ester” refers to an ester formed from
phosphoric acid. “Phosphate ester” can also include any residual alcohol from
the esterification process not separated from the ester.

25  [0042] As used herein, “alkali metal” refers to any element selected from the
periodic table from the alkali metal group.
[0043] As used herein, “monoester,” “diester,” and “triester” refer o esters
formed with one, two, or three esters, respectively.
[0044] As used herein, “cocster” refers to a compound formed [rom a

30  combination of esters.
[0045] As used herein, “aliphatic alcohol” refers to an alcohol that is not
aromatic.
[0046] As used herein, “solvent-based alkyd surface coaiing” refers to a

surface coating including a polymeric binder and a solvent. The polymeric

5
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binder can be a drying oil, natural, semi-synthetic or synthetic resin such as
polyacrylate, polyurethane, modified alkyd resin or other film-forming
polymér.

[0047] As used herein, “water-based latex surface coating” refers to a
surface coating including a resin dispersion and water without a polymeric
binder as used in solvent-based alkyd surface coatings.

[0048] As used herein, “pigment volume concentration” refers to the
concentration on the basis of volume of pigments in a surface coating.

[0049] As used herein, “paint base” refers to the resin dispersion or
polymeric binder used to hold the surface coating together and on the
substrate.

[0050] As used herein, “extender” refers to a substance, which 1s usually
whitc or slightly colored, and is used because of its physical or chemical
properties. Extenders can have properties that impatt certain desirable
properties to the surface coating. Such desirable properties can include
stabilization of the surface coating, prevention of sagging, making the surface
coating matt, or improvement of the rheological properties of the surface
coating. Additionally, extenders can be used to reduce the price of surface
coatings.

[0051] As used herein, “modifier” refers to substances added to surfacc
coatings to improve or change certain physical or chemical properties of the
surface coating.

[0052] As used herein, “thickener” refers to substances which, when added
to an aqueous mixture, increase its viscosily without substantially modifying
its other propertics. They provide body, increased stability, and/or improved
suspension of added ingredients.

[0053] As used herein, “volatile organic compound (VOC)” refers to an
organic chemical compound that has a vapor pressure of 0.01 kPa or more
under normal conditions, including room temperature, or having a
corresponding volatility under the particular condition of use.

[0054] As used herein, *VOC concentration” refers to the mass of VOC per

volume of the (otal colorant composition.

SUBSTITUTE SHEET (RULE 26)
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[0055] As used hercin, unless otherwise indicated, “substantially free” refers

to a composition containing less than about 0.5% by weight of the indicated

component in the total colorant composition.

[0056] As used herein, “hazardous air pollutants (HAPS)” refers to chemical
5 compounds listed in section 112(b) of the Clean Air Act.

[0057] As used herein, “long-chain unsaturated fatty acid” refers to fatty

acids containing at least one unsaturation and at least 16 carbons.

10 DESCRIPTION

[0058] For use in surface coatings, colorants are desired to possess

consistent high performance of physical properties, such as Krebs units (KU)
viscosity drop, ICI viscosity drop, block resistance, rub up, color float,
pendulum hardness, scrub resistance, wet edge/dry to touch, stain removal,

15 surfactant leach, alkyd adhesion sheen and mechanical stability. Additionally,
high gloss generally is desired. Further for environmental reasons, consumers
and government regulators desire very low to zero VOC colorants which are
APE free and HAPS free. This combination of properties has proven difficult
to accomplish.

20 [0059] Additionally, for ease of point-of-sale coloring, colorant
compostiions are typically dispensed into the surface coatings at time of
purchase by the consumer, Dispensing of the colorant composition typically

includes the use of a manual or automatic tint machine, Both machines, as

well as, other dispensing devices have a dispensing nozzle, which retains some
25  colorant composition after dispensing. Thercfore, it 1s desired that the
colorant composition has a non {ip drying property so as to resist drying out
within the dispensing nozzle.
[0060] Applicants have discovered a colorant composition with low to zero
VOC with substantially equal to better performance than regular colorant
30 compositions having higher VOC levels. The colorant composition further
possesses a non tip drying property, and can be APE free and HAPS free.
[0061] According to one or more embodiments, a colorant composition

includcs a colorant component, a dispersant comprising a polyamide, a surface

SUBSTITUTE SHEET (RULE 26)
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active agent, and water. Optionally, a colorant composition may also include
other additives.
[0062] In a further embodiment, a colorant composition includes from about
5% to about 70% by weight colorant component, from about 1% to about 30%
s by weight dispersant, from about 0.1% to about 30% by weight surface active

agent, and from about 1% to about 75% by weight water. When present, the
optional additive(s) can be present at up to about 30% by weight.
[0063] In at least one exemplary embodiment, a colorant composition can
have a VOC concentration of about 50 g/L or less. In a further embodiment,

10 the VOC concentration can be from about 0.1 to about 50 g/I.. Tn yet a further
embodiment, the VOC concentration can be from about 0.1 to about 15 g/L.
In yet a further embodiment, the VOC concentration can be 7 g/L. or less.
[0064] In further exemplatry embodiments, a colorant composition can be
substantially fiee of alkylphenol ethoxylate (APE) surfactants. These

15 surfactants are usually made from a branched-chain nonylphenol or
octylphenol, which can be reacted with ethylene oxide, “Substantially free of
APE?” refers to a colorant composition having less than about 0.5% APL. Ina
further embodiment, the colorant composition can have less than about 0.1%
APE. In yet a further embodiment, the colorant composition contains no APE.

20 [0065] In some embodiments, a colorant composition can be substantially
frec of hazardous air pollutants (HAPS). Substantially free of HAPS refers to
a colorant composition having less than about 0.5% HAPS. In a further
embodiment, the colorant composition will have less than about 0.1% HAPS.
In yet a further embodiment, the colorant composition contains no HAPS.

25

Colorant Component

(0066] The colorant component includes any one or more of a pigment,
colorant, linting agent, dye, or metal effect agent. In many embodiments, the
colorant component comprises at least one pigment with or without filler.

30 [0067] Exemplary pigments include both organic pigments and 1norganic
pigments. To cover the color hue and chroma of the entire color space,
various combinations of pigments arc uscd. For cxample, white pigments,
black pigments, yellow pigments, orange pigments, red pigments, blue

pigments, and green pigments can all be used. In further embodiments, the

8
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colorant componen( may contain combinations of the colored pigments. The
combinations of the colored pigments may include at least two organic
pigments, at least two inorganic pigments, or a combination of at least one
organic pigment and at least one inorganic compound.

5 [0068] Lxemplary colorant componcnts producing colors listed above
include: titantum dioxide (C I Pigment White 6), carbon black (C I Pigment
Black 7), black iron oxide (C I Pigment Black 11), brown iron oxide (C 1
Pigment Brown 7), yellow 1ron oxide (C I Pigment Yellow 42), bismuth
vanadate (C I Pigment Yellow 184), azo yellow (C [ Pigment Ycllow 1), azo

160 yellow (C I Pigment Yellow 3), azo yellow (C I Pigment Yellow 65), azo
yellow (C I Pigment Yellow 74), diarylide yellow (C I Pigment Yellow 83),
azo yellow (C I Pigment Yellow 97), benzimidazolone yellow (C I Pigiment
Yellow 194), disazopyrazolone orange (C I Pigment Orange 34),
benzimidazolone orange (C I Pigment Orange 36), benzimidazolone orange (C

15 I Pigment Orange 62), pyrazoloquinazolone orange (C I Pigment Orange 67),
diketo-pyrrolo-pyrrole orange (C I Pigment Orange 73), red iron oxide (C 1
Pigment Red 101), quinacridone red (C I Pigment Red 122), quinacridone
violet (C I Pigment Violet 19), naphthol red (C I Pigment Red 188),
diketopyrrolopyrrol (DPP) red (C I Pigment Red 254), DPP red (C I Pigment

20  Red 255), phthalocyanine blue (C I Pigment Blue 15:1), phthalocyanine blue
(C 1 Pigment Blue 15:2), phthalocyanine blue (C I Pigment Blue 15:3), and
phthalocyanine green(C I Pigment Green 7).

[0069] In an embodiment, the pigments are particulate. The pigment

particles typically have a pigment particle size distribution with most of the

25  pigment particle sizes in the range [rom about 0.1 to about 3 microns.,
[0070] In embodiments where the colorant component includes filler, the
filler can be colorless or colored. Typically, the filler can be coloriess.
Exemplary fillers are either natural or chemically made, and havc a particle
size in the range of from about 1 to about 300 microns, Examplcs of fillers

30  that may be used include taic, barium sulfate, calcium carbonate, kaolin,
attapulgite, magnesium carbonate, and calcined aluminosilicates, Some
specific examples of fillers include NICRON 504 (talc available from Luzenac
North America), BLANCFIXE (barium sulfate available from Solvay),

SUBSTITUTE SHEET (RULE 26)
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OMYACARB (calcium carbonate available from Omya), and ATTAGEL
(attapulgite available from BASF).

Dispersant

[0071] In at least one embodiment, the dispersant can be a polyamide. The
polyamide includes at least two amino anchoring groups. The amino
anchoring groups at least provide af(inity for pigment surfaces. In further

10 embodiments, the polyamide includes an unsaturated hydrophobic part of the
chain. The unsaturation of the hydrophobic part at least provides cross linking
properties in the presence of oxygen. In yet further embodiments, the
polyamide can have a high molecular weight. Such polyamides at least
provide improved compatibility with the pigment grinds for universal

15  colorants, Universal colorants are colorants that are compatible with both
solvent based and water based surface coverings. Further, such polyamides at
Icast enable color acceptance without requiring low molecular weight APE

- surfactants,

[0072] In at least some embodiments, the polyamide includes a structure as

20  provided below:

O 0
1 1
R““C----N ---—R'---...N.........R",____N_____C_____Rm
25 I | |
H H H

[0073] R, R, R", and R" each can include alkyl, aryl, alkoxy, or substituted
alkoxy groups, or fatty acids. Further, R, R', R", R"' can each be different
30 from thc other, some can be the same, or all can be the same.
[0074] The exemplary polyamide above includes three amino anchoring
groups, but more can be included. An exemplary polyamide includes
imultifunctional amines, which improves the color stability of the colorant
composition. In a further embodiment, the polyamide can be soluble in water.
35 [0075] Insome embodiments, the polyamide is a fatty acid based polyamide.

A fatty acid based polyamide is a polyamide containing fatty acids as at least

{0
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some of the R groups. Exemplary fatty acids can include long-chain
unsaturated fatty acids. Particular long-chain unsaturated fatty acids include at
least 18 carbons. Specific examples include oleic and linoleic fatty acids.
|0076] In other embodiments, the polyamide includes an amine value of at
5 least about 40 KOH/g. In a particular embodiment, the amine value is at least

about 45 KOH/g. In a yet more particular embodiment, the amine value is
about 45 to about 50 KOH/g. The polyamide may also include an acid value
of at least about 25 KOH/g. In a particular embodiment, the acid value 1s at
least about 35 KOH/g. In a further particular embodiment, the acid value is

10 about 45 to about 50 KOH/g.
[0077] In a specific embodiment, the polyamide can have a molecular weight
of at least 1500 g/mol. In a more particular embodiment, the molecular weight
1s at least 2500 g/mol. In yet a more particular embodiment, the molecular
weight is from about 2500 to about 3000 g/mol. In a further embodiment, the

15 molecular weight can be from about 2700 to about 2900 g/mol. In yeta
further embodiment, the molecular weight can be about 2800 g/mol.
Molccular weights in the above ranges can provide the polyamide with
multifunctional amines.
[0078] The polyamide should be incorporated into the colorant composition

20 ata pH from about 7.1 to about 9.4, In certain embodiments, the pH can be
from 8 to about 8.5. The polyamidc typically comprises [rom about 1 to about
30 weight percent of the colorant composition. In a specific embodiment, the
polyamide can comprise about 4 to about 25% by weight of the colorant '
composition, In a particular embodiment, the polyamide can comprise about 5

25 to about 20% by weight of the colorant composition. In yet a more particular
embodiment, the polyamide can comprise about S to about 15% by weight of

the colorant composition.

Surface Active Agent

30 [0079] The surface active agent should improve the wetting of the pigments
in the colorant composition, and should improve the stability of the colorant
when used in combination with the polyamides of the dispersant. In many
embodiments, the surface active agent includes no VOC. In some

embodiments, the surface active agent can be phosphoric acid or phosphate

[
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ester. The phosphate ester may further include residual alcohol from the
esterification process. In certain embodiments, the phosphate ester can be
anionic or non-ionic, and forms a monoester, diester or triester. In certain
embodiments, the surface active agent can be a phosphate coester of aliphatic
alcohols. In specific embodiments, the phosphate coester can include a
monester/diester blend. In particular embodiments, the phosphate ester can be
anionic, and can be a monoester or diester. Examples of a phosphate

monoestet ot phosphate diester are provided below:

O O
} [
RCH20----P----OM RCH20----P----QCH2R'
| I
OM OM
Monoester Diester

[0080] R and R'can each include hydrogen, alkyl, aryl, alkoxy, or
substituted alkoxy. Further, R and R' can be different from each other or the
same. In certain embodiments, R and R' can each include alkyl groups. In
particular embodiments, R and R' can include isoctyl, octyl, tridecyl, ot 2-
phenyl heptyl. M can include, among other elements or functional groups,
hydrogen, alkali metals, or ammounium. In certain embodiments, M includes
potassium

[0081] In other embodiments, the surface active agent can be a salt of
phosphoric acid or a phosphate ester. Exemplary salis are formed with alkali
metals or ammonium. In certain embodiments, the alkali metal can be
polassium or sodium. In some embodiments, the phosphate esters or salts are

APE free. In further embodiments, the phosphate esters are free of solvents

like diethylene glycol (DEQG), diethylene high gravity solvent (DE-HG), or
isopropyl alcohol (IPA), which contribute to VOC.

[0082] The surfacc active agent typically comprises from about 0.1% to
about 30% by weight of the colorant composition. In certain embodiments,
the second surface active agent comprises from about 2% to about 20% by
weight of the colorant composition. The particular amount selected can be

dependent on the type of pigment and colorant used for the surface coating

12

SUBSTITUTE SHEET (RULE 26)



CA 02769986 2012-02-02

WO 2011/002474 PCT/US2009/059148

10

IS

20

23

30

application. The particular amount selected may also depend on the amount of
dispersant in the colorant composition. Colorant compositions with higher
concentrations of dispersant may have lower concentrations of surface active

agents.

Optional Additives

[0083] In some embodiments, the colorant composition includes additional
additives besides the dispersant and surface active agent. Other additives are
added to the colorant composition in an amount of about 30% or less of the
fotal colorant composition.

[0084] Exemplary optional additives include polyethylene glycol, lecithin,
polyoxyethylene fatty ethers, polyurethane polyols, thickeners, rheology
modifiers, sodium salts of polycarboxylates, defoamers, and biocides. An
exemplary lecithin is soya iecithin. Other optional additives include caustic
and/or 2-amino-2-methyl-1-propanol (AMP) to affect the pH of the colorant
composition.

[0085] The polyethylene glycol can be a humectant. Exemplary
polyethylene glycol includes polyethylene glycol with molecular weights
between about 300 g/mol and about 400 g/mol, including PEG 300 and PEG
400. PLG 300 or PEG 400 may also contributc to improved non-tip drying
properties of the colorant composition. In specific embodiments, PEG 300 or
PEG 400 comprises from about 1% to about 5% by weight of the colorant
composition, In particular embodiments, PEG 300 comprises from about 1%

to about 3% by weight of the colorant composition.

Exemplary Method for Forming a Colorant Composition

[0086] In onec embodiment, the colorant composition can be made by
grinding the pigment in a vertical sand mill, The exemplary media used in the
mill for grinding includes 2 mm glass beads or zirconium oxide media of 0.8
to 1.25 mm. In another embodiment, similar media can be used in a horizontal
mill. In certain embodiments, the colorant composition can be ground to a
Hegman grind of 6. In some embodiments, the temperaturc of the grind can

be kept at a temperature of from about 100°F to about 110°F. A water cooling

13
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jacket may be used to keep the grind within the specified temperature range.
In most embodiments, the colorant composition can be passed through the
grinding mills one or two times. However, more passes may be needed to

produce the desired colorant performance at a desirable flow rate.

Properties of Exemplary Colorant Compositions
[0087] For the low VOC colorant composition o be a substitute for regular
VOC tinters for usc in point-of-sale paints, the low VOC colorant

10 compositions should contain the same or better levels of physical properties.
Physical properties of paints that are typically measured include gloss, Krebs
units (KU) viscosity drop, ICI viscosity drop, block resistance, rub up, color
float, pendulum hardness, scrub resistance, wet cdge/dry to touch, stain
removal, surfactant leach, alkyd adhesion sheen and mechanical stability.

15 [0088] In specific embodiments, the gloss of the paint after addition of
colorant compositions are considered. Gloss can at least be measured at three
different angles, including 20°, 60°, and 85°, To meet consumer desires, scmi-
gloss paints measured at a 20° angle should have a gloss number of at least
about 13. Current high VOC semi-gloss paints containing high VOC tinters

20  have gloss numbers from about 13 to about 19, However, unexpectedly the
exemplary low VOC colorant composition confaining semi-gloss paints
typically have improved gloss. In specific embodiments, when the exemplary
low VOC colorant composition is added to a semi-gloss paint, the gloss
number measured at a 20° angle is at least about 13. In more specific

25  embodiments, the gloss number measured at a 20° angle is at least about 20.

In yet more specific embodiments, the gloss number measured at a 20° angle is
from about 21.5 to about 25.

[0089]  Similarly, when measured at a 60° angle traditional quality semi-
gloss pamnts include gloss numbers of at least about 45. In specific

30 embodiments of exemplary low VOC colorant containing semi-gloss paints,
the gloss number measured at a 60° angle is at least about 45, In more specific
embodiments, the gloss number measurcd at a 60° angle is at least about 50.
In yet more specific embodiments, the gloss number measured at a 60° angle is

from about 54 to about 60.
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[0090] In contrast, when the exemplary low VOC colorant compositions arc
added to flat bases where it is desired for the gloss to remain low, the gloss
number measured at either 60° or 85° is less than about 1.5 gloss numbers
higher than the gloss number for similar paints containing high VOC tinters.
In specific cmbodiments, the gloss numbers are less than about | gloss number
higher. In more specific embodiments, the gloss numbers are less than about
0.5 gloss number higher.

[0091] Another physical property that affects the desirability of a colorant
composttion is how much the viscosity drops for the paint when the colorant is
added. If the viscosity drop is too high, the viscosity of the paint will be too
low to be brushed or rolled onto a surface. Viscosity drop can be measured
using Krebs Units (KU). For the paint to maintain a desired viscosity for
brushing or rolling, the colorant composition should cause a viscosity drop in
the range from about 75 KU to about 135 KU. In specific embodiments, the
viscosity drop is in the range from about 90 KU to about 130 KU. In more
specific embodiments, the viscosity drop is in the range from about 95 KU to
about 120 KU,

[0092] Additionally, for point-of-sale coloring it is desired for the coloring
composition to possess a non tip drying property so that the coloring
composition continues to dispense at a desired rate over an extended time
period without drying out. Non tip drying propertics can be measured by
comparing the percentage of mass of colorant per volume of colorant
dispensed or the dispensing rate after a certain period of time to the percentage
at an initial dispensing. In al least some embodiments, the exemplary low
VOC colorant composition retains a dispensing rate after 14 days ot
dispensing without any purging within 10% of the initial dispensing rate. In
specific embodiments, the dispensing rate after 14 days is within 7% of the
initial dispensing rate. In more specific embodiments, the dispensing rate after
14 days 1s within 4% of thc initial dispensing rate. In yet more specific
embodiments, the dispensing rate after 14 days is within 1% of the initial
dispensing rate. The dispensing tips when dispensing exemplary low VOC
colorant compositions do not substantially dry even without additions of the

traditional glycols that lead to the high VOC concentrations.
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Surface Coverings Including a Colorant Composifion

[0093] The colorant composition can be used in surface coverings to tint or
provide the surface covering with a desired color. In particular embodiments,
the surface coating can be a point-of-sale surface coating, meaning that the tint
5 or color is added to the surface coating at the time the consumer purchases the

coating. Point-of-sale tinting or coloring is typically used with interior and
exterior paints. The colorant composition can be used in any paint bases from
flat to high gloss. In certain embodiments, the paints have a pigment volume
concentration from zero to about 85.

0 [0094] Most paints are made up of four basic groups of raw materials
including 1) binders or resins; 2) pigments and/or colorants; 3) solvents; and
4) additives. When a paint is applied to a surface, the solvents evaporate while
the binder, pigments, and additives rematn on the surface to form a protective
dry solid film. Up until the 1940’s, paints were almost all solvent based.

15  Today, more than 70% of the surface coatings market is water based paints
due to its comparable performance and environmental regulations.
[0095] In particular embodiments, the colorant composition can be a
universal colorant, Universal colorants are compatible with solvent-based
alkyd surface coatings and water-based latex coatings. When using universal

20 colorants, the same colorant composition can be used in a plurality of different
paint bases. Exemplary paint bases, in which the colorant composition is
compatible, include acrylic, styrene actylic, polyvinyl acetate, ethylene vinyl
acetate (EVA) type polymers, or alkyd. In certain embodiments, the alkyd
paint bases include solvent- or water-reducible thickened alkyd. In further

25  embodiments, the alkyd can be thickened using conventional, associative, or

hybrid thickeners.

EXAMPLES
[0096] In the Examples 1-5 below, exemplary low VOC colorant

30 compositions were made.

16
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Black Colorant: -
Raw Materials I;:?etlsg}})}f
| Water L 31.8 |
; Rheology Madifier “ 1.7
| PEG 300 2.7
| NaOi} (50%) B 0.5
[ Polyamide B 6.3
1 Phosphate éster C | {:5.5 l
Lecithin 3
l Defoa;her H0.6
Biocide j 03 ‘
| C [ Pigment Biac_l-(_7 8.6
‘ Extelider 8 -
Total o 100 *
[0098] Example 2.
5 Green Colorant: |
| Raw Matertals , I:;léfgi{ 1
Water? ) | 31.1 l
PEG 300 | 1.7
 NaOH (50%) 0.5
| Polyamide B A 4.7
Phosphate Ester C B 16.9
Lecitlﬁn ) | 2.0 ._
| Defoamer | 06
 Biocide 03
C I Pigment Gré;n 7 9.0
"]-Elxtendmér I 32 ) _]
Total | 100 J
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[0099] Example 3.

Magenta Colorant: | »
Raw Materials : I;:‘/iisgll)l{
| W..;lter | | _.41 9
PEG 300 1.7
| NaOH (50%) 05
E Polfamide B | B 4.5
| Phosphate Ester C | 16.2
: Lecithi;3 | 27
Béfoamer l ‘ 0.5
Biocide 0.3 }
| C1 Pigment Red‘ 122 i 9.-7 B ‘ﬁ
| Extender 22
{E%ﬁai ] *;: 100
[00100] Example 4:

5  Yellow Colorant:
Raw Materials I:;}gf’glg
Water o
PEG 300 | 1.1
NaOH (50%) 05 |

!‘h-fPoiyamide B ) 0.5
Phosphate Este; C | 12
| Maleic Anyhdride |
Copolymer Sodium Salt | |
Defoamer 0.5 |
| Biocide - 0.3
| C1Pigment Yellow 74 372
Exténder - 1 8.9
Total | | 160
18
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[00101] Example 5:

_Red Colorant:
Raw Materials : I\);}I;ctisglg |

| Water 21.1 |

l PEG 300 2

I NaOH (50%) | 05
Polyamide B 1 13 |
Phosphate Ester C l BV
Maleic Anyhdri.de |
Copolymer Sodium Salt | I

' Rheology Modifier | 1.5

|. Defoamer | I ‘- 0.5 |

Biocide | (.3 ‘—I
. ; |

C 1 Pigment Red 101 53
Extender 3
Total 100 |

[00102] In Comparative Examples A-E, regular VOC tintets containing the
5  five pigments in the same concentrations as the exemplary examples 1-5,
respectively, were made.

[00103] Comparative Example A:

Black Colorant:

Raw Materials }’:??isgﬁf |
Water " M 22

' DiEithylene Glycol | 34
| APE |45 ]
[sopropylamine s&fonate t 2.5 '
IAMP o5 0.5 |
| Ijéfoa;nel' | | 05 |
| C I Pigment Black 7 { 8.6
Bxtender 274 |
 Total 100 |
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[00104] Comparative Example B:

- Green Colorant:

' Raw Materials | i,?;;sglﬁg
Water o 30
‘EBthylene Glycol 17
APE 3.5
LecithinA | 2.0
AMP95 ” 05|
sDCfEEiljmlel‘ - | 05 ‘:
Nonionic Surfactant 0.5 |
C I Pigment Green 7 9.6

| Extender 16.4
Total 100

[00105] Comparative Example C:

5 Magenta Colorant:

a s

: Raw Materials I;;:fg]ﬁ

| Water | o |

| biElhylene Glycowl“ A* 48

| APE 35

- Styrene I;iaieic copolymer - 2.0
Isoﬁfdﬁ}lamine sulfonate | 0.5 |

AMPOS 0.5
Defoamer 0.5 |

| C I Pigment Red 122 o 6.7
Extender - 14.3

Total '_ 100

[00106] Comparative Example D:

Yellow Colorant:

. L Parts by

} Raw I\’Iatfj‘lld]b | Weight
[Watcr 25 l
20
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| DiEthylene Glycol o l 10 l
(APE 3.5
Styrene maleic c:)_polymer 1“.0 AI
Lecithin EL |
‘Bthylene Glycol 104
AMP 95 0.5 |
Defoanier ) T 0.3 |
ACél Pigment Y;Ilow 74 37.2 —J
Extender | 89

ol | 100 |

[00107] Comparative Example E:

-Red Oxide Colorant: 1

l Raw Materials I;zl;isggf

 Water | s

[ DiEthylene Glycol 14
Ethyl?r'le(j{l},;&)l | | 1 06
APE 3.7

lrStyren;;laleic copolymel: 1.7

| Isopropylamine sult{)nate 1.5

|AMP9S 0

| Defoamer 0.5
Nonionic Surfactan—t' . | 0.5
C I Pigment Red “101 53 l
Extcnd(f:'r' [ 3.5v “
Total 100

T Y

5 [00108] The KU and ICI viscosity were determined using Brookficld and ICI
viscometer, respectively. The storage stability of all the low VOC colorants

were determined at 50°C for 14 days and found to be stable in the oven test.

The color results were read in CIE Lab and/or in FMC-II. CIE Lab refers to
the color difference cquations based upon the CIE Lab Color Space

10  established by CIE (International Commission on Illumination) in 1976.
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FMC-II refers to the color difference equations based upon the CIE Color
Space dcviscd by Friele, MacAdam, and Chickering in 1943. The color
readings can be recorded in a datacolor spectrophotometer. The scrub and
pendulum hardness were tested in Paul Gardner and BYK Gardner
istruments, respectively.

[00109] Tinted paints were prepared using flat and semi gloss bases; high
aloss base was also used in the assessment of pendulum hardness. After the
colorant composition was made and dispersed in paint bases, the physical
properties were measured. The plysical properties of the low VOC colorant
composition were compared with the existing regular VOC tinters, which are
labeled as Options®, which are colorants produced by BASE. In the figures,
“control” refers to regular high VOC tinters, while “APEO free/Low VOC”
refers to exemplary low VOC colorant compositions. Regular high VOC
tinters include tinters having VOC concentrations of about 250 to about 500
/1.,

[00110] Colorant compositions were made using a low / no VOC formula
irom Examples 1-5. The colorant compositions of Examples 1-5 form tive

colors: B (black), D (phthalo green), V (mmagenta), AX (greenish yellow), and

F (iron oxide red), respectively, Further, colorant composittons similar to
Examples 1-5 were used to form seven other colors: C (iron oxide yellow), E
(phthalo blue), I (iron oxide brown), KX (white), L (raw umber), R {organic
red), and T (medium yellow). Traditional colorant compositions having high
VOC concentrations were prepared in Comparative Examples A-E. The
colorant compositions of Comparative Examples A-E form five colors: B
(black), D (phthalo grecn), V (magenta), AX (greenish yellow), and F (iron
oxide red), respectively. The pigments to form the above colors were added in
the same concentrations as the pigments were added to the colorant
compositions of Examples 1-5. Further, colorant compositions similar (o
Comparative Examples A-E were used to form seven other colors: C (iron
oxide yellow), F (phthalo blue), I (iron oxide brown), KX (white), L (raw
umber), R (organic red), and T (medium yellow).

[00111] In Figure 1, the color AE’s for paints containing colorant
compositions according to Examples 1-5 in four different bases are presented.

The bases are four different interior enamel acrylic latex do-it-yourself paints.
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The bases are: flat ultrapure, flat accent, semi gloss pure white, and semi gloss
accent. Color AE (DE) 1s a measure of the color difference between two
paints. In this case, the DE between paints containing exemplaty low VOC
colorant compositions according to Examples 1-5 and high VOC tinters
5 according to Comparative Examples A-E, which have between about 250 and

500 g/L. VOC. These values were measured using ¥MC-II, wherein any value
less than equal to 1.0 1s a color difference that 1s substantially
indistingurshable by the naked eye in chroma, hue and lightness. As
Hlustrated in Figure 1, each of the five example colorant compositions in each

10  of the four different bases had a DE value less than 1.0. Figure 1 shows the
linearity of the new low VOC colorants to the existing high VOC ones, The
new and existing colorants are very close in chroma, hue, and lightness with
DE <= 1. Therefore, consumers would expcrience no degradation in color
quality when using the low or no VOC colorant compositions according to

15 embodiments of this invention compared to the currently available high VOC
colorant tinters such as Options®, produced by BASF.
[00112] In Figures 2-5 and 7-10, the control average was the average of the
values for the regular high VOC tinters containing the same twelve pigments
used for the twelve exemplary colorant compositions described above, of

20  which five pigments were according to Comparative Examples A-E. The
APEQ free / low VOC average was the average of the values for the twelve
colorant compositions according to the examples.
[00113] Figure 2 shows block resistance for semi gloss paints. Block
resistance is the ability for the paints to be separated. The block resistance

25 number is determined using the standard ASTM D 4946 test method that
includes cutting pieces of dry paint, putting the pieces together, and measuring
how they pull apart after a certain time period. In Figure 2, the control
average and APEO Free/Low VOC average block resistance was compared for
room temperature and at 120°F over periods of overnight, three days, and

30 seven days. As illustrated in Figure 2, the exemplary colorant compositions
had a block resistance within one block resistance number of the high VOC
tinters. Values within one block resistance number are within tolerance and

consumers would not recognize any substantial ditference.
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[00114] Figure 3 shows Krebs Units (KU) viscosity data for paint bases 1-8.
Paint base 1 was an interior flat pastel base. Paint base 2 was 6 oz colorant
loading interior flat pastel base, Paint base 3 was a low VOC interior flat
pastel base. Paint base 4 was a 6 oz colorant loading low VOC interior flat
pastcl base. Paint base 5 was a semi gloss accent base, Paint base 6 was a 12
oz colorant loading semi gloss accent base. Paint base 7 was a low VOC semi
gloss accent base. Paint base 8 was a 12 oz colorant loading low VOC semi
gloss accent base. KU viscosity is the viscosity measured in Krebs Units
using a Krebs Unit viscometer, It is desired that a colorant composition not
cause a [arge viscosity drop of the paint when added. If the colorant
composition lowers the viscosity of the paint too much, it becomes difficult to
painl with brushes and rollers. As illustrated in Figure 3, KU viscosity
averages for the control examples and the exemplary colorant compositions
were within a 4% difference, which would not be a substantial difference to
COnsumers,

[00115] Figure 4 shows scrub resistance average results for the addition of the
control high VOC colorants and the addition of the exemplary colorant
composttions to four bases. The four bases tested included a regular VOC
interior flat pastel base, a low VOC interior flat pastel base, a regular VOC
semi gloss accent base, and a low VOC semi gloss accent base. Scrub
resistance 1s the ability of the paint to prevent damage by being rubbed by
brushing objects. As illustrated in Figure 4, the number of strokes in the scrub
tester that each base containing a control average and exemplary embodiment
average was within about 10% difference. Less than 10% difference in
number of strokes would not be noticeable to consumers.

[00116] Figure 5 shows pendulum hardness data for high gloss paint and
semi gloss paint. A pendulum hardness test provides data regarding the
hardness of paint by swinging a pendulum at a coaled surface. Any swing
values within two swings would not be noticeable to potential consumers. As
1llustrated in Figure S, the pendulum hardness average for exemplary
embodiments was actually better than the pendulum hardness average for
control examples of colorant compositions applied to a high gloss interior

base. Although the pendulum hardness average for exemplary embodiments
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when added to a semi gloss accent base was less than the hardness for the
control examples, it was still within the two swing margin. |
[00117] Figure 6 shows the non tip drying properties of the colorant
compositions of Examples 1-5. In point of sale colorants, the colorant
compositions are added to paint bases by dispensing, usually from an
automatic machine, the amount of colorants required for a desired color. If the
colorant dries in the dispenser, then the correct amount of colorant is not
dispenscd and the color is likely incorrect. Therefore, poin( ol sale colorants
arc desired to include non tip drying properties. Ultimately it is desired to
achieve similar amounts of colorant dispensed from the initial dispensing to
dispensing at least 14 days later even without purging the tips during that time
period,

[00118] To test the non tip drying properties of the colorant compositions of
Examples 1-35, the exemplary colorant compositions were put into a typical
automatic dispensing machine for tinters available in the industry from various
manufacturers, Unlike typical high VOC tinters (200-500 g/L), the colorant
composttions were put in the machine without any ethylene glycol or
diethylene glycol. One ounce of the colorant composition was dispensed once
a week for four to six weeks to check the robustness of the non tip drying
capability of the colorant compositioné. ‘the graph in Figure 6 shows the
results obtained with the colorants dispensed at the beginning and at 14 days
aftter the beginning. No daily purging was performed. Some dispensing

machines use humidifiers or other special devices to achieve non tip drying

and this new formulation development enables the non tip drying without such

assistance.

[00119] In another non tip drying test, low VOC F from Example 5 was taken
as a reference point. Three grams of colorant composition were placed on a
lid and left overnight at room temperature. The next morning, the colorant
composition was checked for moistness and mobility by applying light
pressure with a finger, The colorant composition passed if the next morning
the colorant composition was moist and movable with a finger, and failed if
the colorant composition was not movable when pressure 1s applicd. Colorant

compositions passing this test not only provide non tip drying in automatic
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dispensing machines, but also prevent drying out for small paint storcs that do
not use dispensing machines.

[00120] Figures 7-10 show gloss number averages for paints containing
additions of exemplary low VOC colorant compositions compared to gloss
number averages for high VOC tinters. In Figures 7-8, the exemplary low
VOC colorant compositions and high VOC tinters were added to a regular
semi-gloss base and a low VOC semi-gloss base. The gloss numbers were
measured for each prepared paint after drying overnight and again aller drying
for three days at a 20° anglc for the results in Figure 7 and at a 60° angle for
the results in Figure 8. As illustrated in Figures 7 and 8, the exemplary low
VOC colorant composition containing paints possessed better gloss numbers
than the regular VOC tinters, especially at the 20° angle measurement,
[00121] In Figures 9-10, the exemplary low VOC colorant compositions and
regular VOC tinters were added to a regular interior flat base and a low VOC
interior flat base. The gloss number were measured for each prepared paint
after drying overnight and again after drying for three days at a 85" angle for
the results in Figure 9 and at a 60° angle for the results in Figure 10. Figures
9-10 iltustrate that the exemplary low YOC colorant composition containing
paints possessed substantially the same gloss numbers than the regular VOC
tinters.

[00122] All cited patents and publications referred to in this application are
herein incorporated by reference in their entirety for all purposes,

[00123] Although described in connection with embodiments thereot, 1t will
be appreciated by those skilled in the art that additions, deletions,
modifications, and substitutions not specifically described herein or in the
examples above, may be made without departure from the spirit and scope of

the articles and methods set forth in the appended claims,
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What is claimed:

1. A colorant composition comprising:
a colorant component;
5 a dispersant comprising a polyamide comprising at lcast two amino
anchoring groups;
a surface active agent;
water; and
optionally an additive.
10
2. A colorant composition of claim | comprising:
from about 5 to about 70% by weight colorant component;
from about 1 to about 30% by weight dispersant comprising a
polyamide comprising at least two amino anchoring groups;
1S from about 0.1 to about 30% by weight surface active agent;
from about 1 to about 75% by wetght water; and

[rom about 0 to about 30% by weight optional additive.

3. The colorant composition of claim 1, wherein the colorant composition
20 is non tip drying wherein a dispensing rate after at least 14 days of dispensing

the colorant composition is within 10% of an inutial dispensing rate.

4, The colorant composition of claim 1, wherein, when the colorant
composition 1s added to a semi-gloss paint, a gloss number measured at a 20°

25  angle 1s af least 13.

5.  The colorant composition of claim 1, wherein the colorant component

comprises a pigment and a filler.

6.  The colorant composition of claim 5, wherein the filler has a pariicle

size from about 1 {o about 300 microns.
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7.  The colorant composition of claim 5, wherein the [iller includes one or
more of talc, barium sulfate, calcium carbonate, kaolin, attapulgite,

magnesium carbonate, and calcined aluminostlicates.

8.  The colorant composition of claim 1, wherein the polyamide of the

5 dispersant includes more than two amino anchoring groups.

9,  The colorant composition of claim 1, wherein the polyamide of the

dispersant has a molecular weight of about 1500 g/inol or greater.

0. The colorant composition of claim 1, wherein the polyamide of the

dispersant is a fatty acid based polyamide.

10 11. The colorant composition of claim 1, wherein the polyamide of the
dispersant comprises a hydrophobic part containing a long-chain unsaturated

fatty acid.

12, The colorant composition of claim 1, wherein the surface active agent

includes a phosphate ester or phosphoric acid, or salts thereof.

is 13. The colorant composition of claim 12, wherein the surface active agent

is an alkali metal or ammonium salt of the phosphate ester or phosphoric acid.

14, The colorant composition of claim 12, wherein the phosphate ester is a

monoester or diester, or combination thercof.

5, The colorant composition of claim 1, wherein the composition

20  comprises one ot more additives selected from the group consisting of
polyethylene glycol, lecithin, polyoxyethylene fatty ethers, polyurcthane
polyols, thickener, rheology modifier, sodium salt of polycarboxylates,

defoamers, extender, and biocides, and combinations thereof.

16, The colorant composition of claim 15, wherein the one or more additives
25  at least includes polyethylene glycol having a molecular weight of about 300

or about 400 g/mol.

28
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10

17.  The colorant composition of claim 1, wherein the colorant composition

1s compatible with solvent-based alkyd surface coatings and water-based latex

surface coatings.

18. The colorant composition of claim 1, wherein the colorant composition
comprises a volatile organic compound (VOC) concentration of about 50 g/L

or less.

19. The colorant composition of claim 18, wherein the colorant composition

comprises a YOC concentration of from about 0.1 to about 15 g/L,

20.  The colorant composition of claim 1, wherein the colorant composition

1s substantially free of alkylphenol ethoxylate surfactants (APE).

29
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