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AQUEOUS BASED DISPERSIONS FOR POLYOLEFINIC SUBSTRATES

The present invention relates to stable aqueous
polymer dispersions for use in coatings for untreated
polyolefinic substrates. More particularly, aqueous
dispersions of acrylic modified chlorinated polyolefin

- {CPO) polymer are prepared by forming a polymer salt in a

hydrophilic organic solvent and removing the hydrophilic
organic solvent from the blend. of water and the
hydrophilic organic solvent.

BACKGROUND OF THE INVENTION

The use of polyolefin resins such as polypropylene
has become widespread due to their desirable physical
properties and their relatively low price. Polyolefinic
materials are used extensively in the automobile industry
for the manufacture of various external and internal
automobile parts, such as bumpers, side mirror supports,
interior panels and door handles. It is often desirable
to apply a coating to the polyolefin substrate to
achieve, for example, a protective and/or decorative
coating.

Coating untreated polyolefin substrates is generally
difficult because of poor adhesion of coatings to these
types of substrates. Polypropylene possesses a low
surface tension and low polarity. Hence, it is difficult
to ensure that an applied coating will adhere effectively
to the surface of a polypropylene substrate.

Two ways to obtain adhesion to polyolefinic
substrates are through modifications of the substrate or
through the use of adhesion promoting materials.
Substrate pretreatment usually involves oxidizing the
surface by methods such as flame treatment, gas plasma,
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corona discharge, UV radiation or chemicalfmeans. These
ptocesses usually have treatment uniformity problems or
may adversely affect the substrate by increasing surface
roughness or by overheating. Chlorinated polyolefins °
have been used as adhesion promotersQ They are thought
to adhere to the substrate via dispersive forces. The
chlorine enhances the solubility in various solvents as
well as promoting adhesion of the primer to topcoats by
polar interactionms.

Environmental concern over the use of organic
solvents has become incréasingly important to the coating
industry. This'conCern not only extends to preservation

.of the environment for its own sake, but extends to

public safety as to both living and working conditions.
Volatile organic emissions resulting from coating
compositions which are applied and used by industry and
by the consuming public are not only often unpleasant, _
but also contribute to photochemical smog. ' Governments
have establishéd'regulations setting forth guidelines N
relating to volatile organic compounds (VOCs) which may
be released to the atmosphere. The U.S. Environmental
Protection Agency (EPA) established guidelines limiting
the amount of VOCs released to the atmosphere, such '
guidelines being scheduled for adoption or having been
adopted by various states of the Unitgd States.
Guidelines relating to VOCs, such as those of the EPA,
and environmental concerns are particularly pertinent to
the paint and coating industry which uses organic |
solvents that are emitted into the atmosphere.

Water-borne chlorinated polyolefin compositions have
been developed that are useful as primers for coating
polypropylene substrates. These types of compositibns
usually require the formation of CPO emulsions. These
emulsions typically include maleinated CPO, surfactant,
amine, water, and in some cases cosolvent. EP 774500
describes a blend of one of these emulsions with an
acrylic resin and a crosslinker capable of reacting with
the acrylic resin for providing a waterborne coating
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system for untreated polypropylene. This system is a
blend and contains significant amounts of surfactant.

U.S. Patent No. 5,637,409 describes an aqueous
coating composition comprising a blend of surfactant,
CPO, monomers, solvent, amine, and water. This
dispersion is mixed with initiator and then applied to
substrate. The polymerization of the monomers then takes
place. This technique is in effect a two component
system which contains the undesirable odor and necessary
precautions associated with monomer handling. This type
of system makes the production of a homogeneous defect-
free film difficult.

SUMMARY OF THE INVENTION

The present invention is directed to stable aqueous
dispersions of an acrylic modified chlorinated polyoclefin
and a process for their preparation. The agqueous
dispersions of acrylic modified chlorinated polyolefin
are effective for use as coatings on treated and
untreated polyolefinic substrates. The aqueous
dispersions of the invention have less than about 10
weight percent organic solvent, at least about 10 weight
percent solids, and a viscosity of less than about 10
"poise at about ambient temperature. The aqueous
dispersions of the invention are effective for providing
a coating with an adhesion of at least 4B as determined
by ASTM method D3359.

In an important aspect of the invention, a
chlorinated polyolefin having a weight average molecular
weight of at least about 1000 is modified by grafting
with an acrylic. A preformed acrylic polymer may be
grafted onto the chlorinated polyolefin or acrylic
monomers may be grafted and polymerized onto the
chlorinated polyolefin. In an importaht aspect of the
invention, the acrylic grafted onto the chlorinated
polyolefin, whether it is a preformed acrylic polymer
grafted onto the chlorinated polyolefin or the result of
the grafting and polymerization of acrylic monomers onto
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the chlorlnated polyolefin, has a weight average
molecular weight of at least about 2000. The acrylic
provides the acrylic modified chlorlnated polyolefin with
ionizable groups effective for allow1ng the acrylic
modified chlorinated polyolefln.to form a stable aqueous
dispersion.

In accordance with the dlsper31on process of the
invention, an acrylic modified chlorinated polyolefin
polymer is synthesized in a organic solvent. The organic
solvent may be a hydrophilic organic'solvent, a
hydrophobic organic solvent, or a mixture of hydrophobic
organic solvent and hydrophilic organic solvent. In an

- important aspect of the invention, the organic solvent is

a hydrophlllc organic solvent and the hydrophilic solvent
has a solubility in water of at least about 5 weight
percent, at processing temperatures, based on the weight
of the solvent and water mixture. The polymer which is
formed in the organic solvent has an acid value of at’
least about 10, and has a solubility of at least about 25
weight percent in the organic solvent at processing
temperatures, based on the weight of the polymer and
solvent

After the polymer is fully dlssolved in the organlc
solvent the polymer may be neutralized by adding a
neutralizer, by adding the'polymer to water that already
contains neutralizer, or by adding the polymer to water
and then adding neutralizer to the polymer/water mixture.
Depending on the type of ionizable groups present in'the

polymer it may be important that the polymer is

neutralized before it is blended with water so that water
dispersible neutrallzed ionizable groups are generally
evenly distributed throughout the polymer.

In an important aspect of the invention, an amount
of neutralizer is added effective for providing a
dispersion of the polymer upon removal of the organic
solvent. The neutralizer may be any salt-forming base:
compatible with the ionizable functional polymer such as
sodium hydroxide or an amine. In a very important aspect
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the neutralizer is an amine type which includes ammonia,
triethanol amine, dimethyl ethanol amine, diethylamine
(DEA), triethylamine (TEA}, 2-amino-2-methyl-l-propanol,
and mixtures thereof. Not all of the ionizable groups on
the polymers need to be reacted with the base (or
neutralized).

After the formation of the polymer salt solution in
the organic solvent, and mixing that solution with water
to form a water/organic solvent/polymer salt blend, the
organic solvent and possibly a portion of the water are
removed or stripped from the blend at a duration,
temperature and pressure effective for providing an
aqueous dispersion having a resin mean particle size of
not greater than about 15 microns, in an important aspect
not greater than about 10 microns, and in a very
important aspect not greater than about 5 microns.
Further, after removal of organic solvent and water, the
aqueous dispersion has a polymer concentration of at
least about 10 weight percent and an organic sclvent
concentration of less than about 10 weight percent.

In the final step of the process of the invention,
the organic solvent is removed from the water/organic
solvent/polymer salt blend. 1In a very important aspect
of the invention, at 25°C. the resulting dispersion will
have a viscosity of less than about 10 poise. '

In another aspect of the invention, the temperature
of the stripping operation is below the temperature at
which substantial loss of neutralizer would otherwise
occur. The mean particle size of the resin does not
exceed more than about 15 microns, and in an important
aspect of the invention, the dispersion has a typical
mean particle size range of less than about 10 microns.
Dispersions with particle sizes above about 15 microns do
not have acceptable stability.
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DETAILED DESCRIPTION OF THE INVENTION

Definitions )

"Polymeric vehicle” means all polymeric and resinous
components in the formulated coating, i.e., before film
formation, including but.not limited to the water
dispersible salt of a polymer. The polymeric vehicle may
include a cross-linking agent. '

"Coating binder" means the polymeric part of the
film of the coating after solvent has evaporated and
after any potential crosslinking has occurred.

"Formulated coating” means the polymeéric vehicle and
solvents, pigments, catalysts and additives which may
optionally be added to impart desirable application
characteristics to the formulated coating and de81rable
properties such as opacity and color to the film.

The term "aqueous medium" ‘as used herein means water
and a mixture of water and hYdrophilic organic solvent in’

‘which the content of water is at least 10% by weight.

Examples of hydrophllic solvents include alkylalcohols

such as 1sopropanol methanol, - ethanol, n—propanol,

n-butanol, secondary butanol ‘tert-butanol and
isobutanol, ether alcohols such as methyl cellosolve) 
ethyl cellosolve, propyl cellosolve, butyl cellosolve,

" methyl carbitol and ethyl carbitol, ether esters such as

methyl cellosolve acetate and ethyl cellosolve acetate,
dioxane, dimethylformamide, diacetone alcohol, methyl
ethyl ketone, acetone, tetrahydrofurfuryl alcohol and
nixtures thereof. .

"Ionizable group” refers to functional groups on the
polymer that can dissociate to form idni¢ spécies.-
Examples of ionizable groups include -COOH, ~SO.H, -POH,,
and mixtures thereof.

"Neutralizer" refers to compositions which can
associate with ionizable groups on the polymer to effect
water dispersibility. Examples of neutralizers useful in
the present invention include amines, ammonia, and metal

. hydroxides including NaOH and KOH. 1In an important
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aspect of the invention, the neutralizers are amines
and/or ammonia.

"Cross-linker" means a di- or polyfunctional
substance whose functional groups are capable of forming
covalent bonds with the main or base resin.

*Substantially free of an effective amount of cross-
linker" means a composition with not more than about 0.1
weight percent cross-linker. Aqueous dispersions of the
present invention can provide effective coatings for a
polypropylene substrate even where they are substantially
free of an effective amount of cross-linker.

As used herein, the reaction product of an amine or
ammonia with a carboxyl group produces a "salt".

"Substantially solventless" means a polymeric
vehicle or formulated coating composition having not more
than about five weight percent organic solvent.

"Solvent" means an organic solvent.

"Organic solvent” means a liquid which includes but
is not limited to carbon and hydrogen whereas said liquid
has a boiling point in the range of not more than about
150°C. at about one atmosphere pressure.

"Hydrophilic solvent" means a solvent that has a
solubility in water of at least about 5 weight percent.
"Volatile organic compounds" (VOCs) are defined by the
ﬁ,s. Environmental Protection Agency at 40 C.F.R. 51.000
of the Federal Regulations of the United States of
America.

"Baked formulated coating composition" means a
formulated coating composition that provides optimum film
properties upon heating or baking above ambient
temperature. ]

"Dispersion” in respect to a polymeric vehicle,
formulated coating composition, or components thereof
means that the composition must include a liquid and
dispersed particles detectable by light scattering.

"Dissolved" in respect to a polymeric vehicle,
formulated coating composition or components thereof
means that the material which is dissolved does not exist
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in a liquid in particulate form where particles larger
than single molecules are detectable by light scattering.

"Soluble" means a liquid or solid that can be
partially or fully dissolved in a liquid. "Miscible"
means liquids with mutual solubility. "Imbibe water"
means a liquid is miscible with water.

"Acid number" or "acid value" means the number of
milligrams of potassium hydroxide required for
neutralization of or reaction with ionizable groups
present in 1 g of material, such as resin.

"Thermoplastic polymeric vehicle" is a polymeric
vehicle which does not require cross-linking for a

-coating binder to form a film.

"Thermosetting polvmeric vehicle" is a polymeric
vehicle which irreversibly cross-links for a coating
binder to form a film. _ - . '

"Substantially free of an effective amount of
emulsifier" means a composition with not more than about -
0.5 weight percent emulsifiers based on resin solids.
Agqueous dispersions of the present invention are
substantially free of an effective amount of emulsifier.

"Substantially free of an effective amount of
surfactant” means a composition with not more than 0.5
weight percent surfactant based on resin solids. Aqueous
dispersions of the present invention are substantially
free of an effective amount of a surfactant.

As used herein, the term "stable aqueous dispersion”
refers to dispersions which include resins having a mean
particle size of less than about 15 microns and do not
irreversibly separate after about 2 weeks at 120°F.

"Processing temperatures" used in accordance with
the process of the present invention will range from
about ambient temperature up to about 100°C. or higher in
cases where an azetropic boiling point exceeds 100°C.

The overall process of the invention can be |
generally depicted as set forth below.
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Synthesis Neutralization Dispersion |~ | Removal

Resin Synthesis

In accordance with this stage of the present
invention, acrylic modified chlorinated polyolefin is
synthesized in organic solvent. The organic solvent may
be a hydrophilic organic-solvent, a hydrophobic organic
solvent, or a mixture of hydrophilic and hydrophobic
organic solvents. In an important aspect of the
invention, the organic solvent is a hydrophillic solvent.
Hydrophilic s¢olvents useful in the pfesent invention will
have a solubility in water of at least about 5 weight
percent at processing temperatures. In the aspect of the
invention where the polymer is formed in a hydrophobic
organic solvent or a mixture of hydrophobic and
hydrophilic organic solvent, hydrophilic solvent may be
added to the solution containing the polymer if necessary
prior to subsequent neutralization.

In an important aspect of the invention, the
chlorinated polyolefin polymer is modified by graftihg
with an acrylic. Chlorinated polyolefin polymers useful
in the present invention have a chlorine content of from
about 15 weight percent to about 35 weight percent (by
weight of solid polymer), and a weight average molecular
weight of about 1,000 to about 200,000, in an important
aspect about 10,000 to about 100,000. In this aspect of
the invention, examples of chlorinated polyolefin
polymers include CP-343-1 (Eastman), CY-9122P(Hardlen),
CP-164-1 (Eastman), and mixtures thereof.

The acrylic that is grafted onto the chlorinated
polyolefin may be a preformed acrylic polymer. 1In this
aspect of the invention, the preformed acrylic polymer
has a weight average molecular weight of from about 2000
to about 2 million. Alternatively, acrylic monomers may
be grafted and polYmerized onto the chlorinated
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polyolefin. 1In this aspect of the invention, grafting of

the acrylic monomers is effective for forming a grafted
acrylic polymer with a weight average molecular weight of
from about 2000 to about 2 million.

In an important aspect of the invention, the acrylic
provides the acrylic modified chlorinated polyolefin with
ionizable groups. In the aspect of the invention where
~COOH is the ionizable group, the acid value is about 10
to about 250, preferably an acid value of about 40 to
about 80. . In an alternative aspect of the invention,
where the 1on1zable group(s) includes -SO;H, the ac1d
value can be as low as about 5.

The acrylic resin used in this invention may be any
acrylic resin wliich is effective for providing the
acrylic modified chlorinated polyolefin with an acid
value within the aforesaid range. The acrylic resin may
be composed of a copolymer of an ethylenically
unsaturated=carboxyliC'acid or its anhydride which gives
carboxyl groups of the aforesaid acid value to the resin
and an acrylic or methacrylic ester and as desired, other
ethylenically unsaturated monomers. Examples of the
ethylenically unsaturated carboxylic acid or its
anhydride include acrylic acid, méthacrylic acid,
crotonic acid, maleic acid, itaconic acid, citraconic
acid, maleic anhydride, itaconic anhydride, and
citraconic anhydride. Examples of ethylenically
unsaturated monomers with ionizable groups other than -
COOH include acrylamido (2-methyl propane sulfonic acid),
vinyl phosphonic acid, and sodium styrene sulfate.
Examples of the acrylic or methacrylié ester include
methyl (meth)acrylate, ethyl (meth)ac#ylate, isopropyl
(meth)acrylate, n-butyl (meth)acrylaté, isobutyl -
(meth)acrylate, cyclohexyl (meth)acrylate, n-amyl
{meth)acrylate, isoamyl (meth)acrylate, n-hexyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, lauryl
(meth)acrylate, and n-octyl (meth)acrylate. The
(meth) acrylate represents an acrylate and a methacrylate.
Examples of other ethylenically unsaturated monomers may
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include, for example, styrene, vinyltoluene,
acrylonitrile, or methacrylonitrile, and vinyl ester
monomers such as vinyl acetate, vinyl neononanoate, vinyl
neodecanoate and vinyl neododecanoate. The resulting )
acrylic modified CPO will have a solubility in the
hydrophilic solvent of at least about 25 weight percent
at processing temperatures.

Resin Neutralization _

In an important aspect of the invention, the polymer
salt is formed in situ in the organic solvent with water
being mixed with the polymer salt/organic solvent
combination., In accordance with the invention,
neutralizer is added to an organic solvent sclution
containing the resin in an amount effective for
neutralizing the resin to provide sufficient salt to
render the resin dispersible in water. Neutralizers
useful in the present invention include but are not
limited to ammonia, triethanol amine, dimethyl ethanol
amine, diethylamine (DEA), triethylamine (TEA), 2-amino-
2-methyl-1l-propanol, and mixtures thereof.

The amount of neutralizer added is dependent on
chemnistry type, acid value and molecular weight. 1In one
aspect, where the ionizable group is a carboxyl group,
from about 30 to about 100 percent of the carboxyl groups
are neutralized to obtain dispersions of the invention.

The polymer can be preneutralized by making the
polymer with metal, amine or ammonia salts of the
ionizable groups such as -COOH, -SO;H, -PO,H,, and
mixtures thereof. ' The polymer made from these
"preneutralized" monomers would have an acid value,. as
measured by titration, of at least about 5 if the
ionizable groups which form part of the polymer were not
already neutralized.

Formation of Dispersion

In the next step of the process, water is added to
the neutralized resin solution. The added water will

-11-
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generally have a temperature of between about 25°C. to
about 65°C. In an important aspect of the invention, the
initial ratio of solvent to water is about 3:1 to about
1:3, and in a very important aspect about 1:1.5. The
amount of water to be added may be greater than that
required to obtain the desired solids of the final
dispersion. Some water loss Eypically occurs during
solvent distillation. The-systém requires sufficient
solvent at the beginning to solubilize the salt prior to

~water addition.

In an'alterﬁative aspect of the invention, polymer
in hydrophilic solvent is added to water that ‘already
contains a neutrallzer.

Solvent Removal

In the next step of the process, the organic solvent
and water if requlred are removed or strlpped from the

- neutralized resxn/water/solvent nixture. A reduced
:=atmospher1c pressure may be applied to the mixture to aid

in the removal. of solvent' and water, however, solvent may
be stripped without the use of vacuum. In the aspect of
the invention where vacuum is used, vacuum may range from
about 10 inches to about 35 inches of mercury gauge.
With lower temperatures, a-highér vacuum must be used to
remove solvent. In another ‘aspect of the invention,
solvent/water is stripped with heat being supplied
through the use of a heét exchanger. Use of a heat
exchanger may reduce distillation times and temperatures
and further minimize destruction of the salt.

In an important aspect of the-invention, solids
levels of at least about 10 weight percent to about.50
weight percent can be attained for acrylic modified
chlorinated poiyolefins.- In a very important aspect, the
solids level of the dispersion is at least about 25
weight percent.

In another aspect of the invention, solvent that is
removed can be purified and reused. A simple flash or
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multiple stagegdistlllatxon is suffzczent to clean the
solvent of any contamination. '

In an alternative aspect, the invention’ permits
manufacture of the water dispersion from the polymer
using one reaction vessel.

. The aqueous dispersion of the invention does not
require an effective amount of emulsifying agents or
surfactants and does not have more than about 10 weight
pexcent, based on the weight of the composition, of
organic solvent after the distillation of the solvent.

In an important aspect, the aqueous dispersion contains
from about 0.2 to about 3 weight percent organic solvent,
and in a very important aspect about 2 weight percent
organic solvent. Further, the aqueous dispersions of the
invention have a viscosity of less than 10 poise at
ambient temperature, and in a very important aspect of
the invention, have a viscosity of less than about 1
poise at ambient temperature.

The aqueous dispersion of the invention includes the
water dispersible salt of the polymer as well as the
unsalified polymer, but in the aspect of the invention
where the ionizable group is a carboxyl group, the
aqueous dispersion of the invention does not have less
than 30 percent of the free carboxyl groups of the
polymer neutralized or converted into a salt. As the
acid value of the polymer is reduced, a higher percentage
of the carboxyl groups on the polymer must be
neutralized. Where the ionizable groups are
~COOH, in order to maintain the dispersion below an acid
valve of about 15, about 100% of the carboxyl groups on
the polymer should be neutralized to the salt. In an
important aspect of the invention, about 100% of the
carboxyl groups on the polymer are neutralized to the
salt and the dispersions of the invention do not have
more than about 2.5 pounds per gallon of dispersion (300
g/l) VOC, and in a very important aspect the dispersion
has about 0.5 pounds per gallon of dispersion VOC. The
water dispersion of the invention with about 0.5 pounds
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. per gallon VOC is stable through at least about 1
freeze-thaw cycle, and up to about 4 freeze-thaw cycles.

The number of freeze-thaw cycles passéd can be increased
by adding small amounts of solvents or glycols as is
typically done in latex systems.

. In an important aspect of the invention, a polymeric
vehicle may be baked without an effective amount of
cross-linker to provide a coating binder of a coating
composition. 1In this aspect of the invention, as well as
the aspect of the invention which provides a coating
binder which is thermoset with a ctosselinking agent
above ambient_temperatures; the polymeric vehicle which

"includes the aqueous dispersion of-tne invention provides
‘a formulated coating composition having a VOC of less
‘than about 2.8 pounds per gallon. The polymeric vehicle

further includes water dispersible polymers and salts

thereof heving_the-apove indicated molecular weights and

not only eliminates a need for, but is' substantially free
of effective amounts of emulsifiers, surfactants and

‘coalescents.

In another aspect of the 1nventlon, various
crosslinkers may be. used to improve the chemical
properties of the paint system. The crosslinkers 1nclude

_but are not limited to aziridine, carbodllmlde,

isocyanate, melamlne and mixtures thereof. Aziridine and
carbodiimide can be used at levels of about 0.1 to about

- 10% based on the total resin solids of the system.

Isocyanate can be used at about 0.1 to about 30% based on
the total resin SOlldS of the system. Melamine can be
used at about 0 to about 50% based on the total resin
solids of the system.

In an important aspect of the invention, the.aqueeus
dispersions are effective for providing a coating with an
adhesion to polyolefinic substrates of at least about 4B
as determined by ASTM method D3359, and in an important
aspect are effective for providing a coating with an
adhesion of about 5B.

-14-
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The folléwing examples illustxate methods for
carrying out the invention and should be understood to be
illustrative of, but not limiting upon, the scope of the
invention which is defined in the appended claims.
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EXAMPLES. .

EXAMP 1: Synthesis of Acrylic Modified CPO Resin

" MEK solvent was weighed into a 2 liter round bottom

flask equipped with condenser, nitrogen blanket, and
an agitator and heated to 80°C.

406 grams of CP 343-1 resin (Eastman Chemical) were
added to the MEK under agitation and quickly
dissolved.

188 grams of cyclohexyl methacrylate (CHMA), 113
grams of methyl methacrylate (MMA), 179 grams of
lauryl methacrylate (LMA) and 114 grams of
methacrylic acid (MAA) were weighed and mixed
together. '

10.0 grams of the initiatof, t-butyl peroctoate,
were added to the monomer mixture listed above and
the resultant mixture stirred and then added to a
drop-funnel. o

The monomer and initigtqr mix was then metered into
the reaction flask over period of 3 hours using the
drop-funnel.

At the end of the monomer addition, 2.5 grams of t-
butyl peroctoate were added to the reaction medium
and the contents wexe'leﬁt to react for a further 3
hours. o

The resin solution was then cooled, and filtered.
The solids content was 33.6%.
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EXAMPLE 2:, . éreparation of Acrylic Modified CPO
" Dispersion -

1. 2425 grams of Example 1 were heated to 60°C in a 12
liter round bottom flask equipped with stirrer,
5 . condenser and thermocouple.

2. 83.2 grams of 18.9% ammonium hydroxide solution were
added to the flask and left to mix with resin for 15
minutes.

3. 2377 grams of water were then added to the flask
10 over a period of 15 minutes. The mixture was then
left to mix for 30 minutes.

4. A receiver system was added and using a water
aspirator, vacuum was applied to the contents of the
flask to effect the removal of MEK.

15 5. When the distillate was water, the vacuum
distillation was discontinued and the mixture cooled

and filtered.

Properties of acrylic modified CPO dispersion

NVM: 26.2%
20 Viscosity (RV#3 @ 100 RPM) 35 cps
PH: ' 7.85

~-17-
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EXAMPLE 3: Formulation of a Coating Incorporating
Acrylic Modified CPQO Dispersions

1. The followiﬁg components where premixed.
: Amount in. Grams
butyl cellosolve 73.06

Tamol 165A 1.06
Triton CF10 | 1.54
Ammonia 28% 6.62

2. The next four compoﬁents where added slowly under
agitation. :

- Amount in Grams

Quinaridone Violet 14.99
Carbon Black . . 0.41
Red Oxide . . 16.69
Tio, . 2.04

The blend was mixed,well_fér 15 minutes and then ground
for 1 hour at 5000 rpm with 40 grams of 1.5 mm glass

.media.

3. After grinding, the following components were added
under agitation and mixed. _ R
o - Amount in Grams
Water _ 48.80

Flattening'Agent 1 11.90
Flattening Agent 2 S5.11
4, 600 grams of the dispersion from Exaﬁple 2 was added

to a separate container. The mixture set forth above was
slowly added to the resin under agitation and the entire
blend was mixed for 15 minutes.

-18-
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Numerous modifications and variations in
practice of the invention are expeétéll to occur to those
skilled in the art upon consideration of the foregoing
detailed description of the invention. Consequently,
such modifications and variations are intended to be
included within the scope of the following claims.
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WHAT IS CLAIMED IS: .

1. An aquéous_pqumer dispersion comprising a
neutralized polymer salt in water, wherein the polymer is
an acrylic modified chlorinated polyolefin and the
dispersion has less tﬁén about 10 weith:percent organic
solvent, at least aboﬁﬁ 10 weight percent solids, the
dispersion being effective for'providing'a coating having

an adhesion to polyolefinic substrates of at least about
4B. - ' -

2. An agueous polymer dispersion according to
.claim 1 wherein é solution of the acrylic modified
chlorinated polyolefin polymer is formed in an organic
solvent, wherein the polymer has a solubility in the
organic solvent of at least about 25 welght percent at
processing temperatures.

3. An aquéOus polymer dispersion according to
‘claim 2 wherein the acrylic modified chlorinated
polyolefin is formed by grafting a chlorinated polyolefin
with an acrylic. '

4. An aquéous polymer dispersion according to
claim 3 wherein the chlorinated polyolefln has a chlorine
content of from about 15 weight percent to about 35
weight percent, based on the weight of solid polymer, and

a weight average molecular weight of about 1,000 to about
200,000.

‘5. An aqueous polymer dispersion according to
claim 3 wherein the acrYlic has a weight average - .
molecular weight of at least about 2000, and is effective
for providing the acrylic modified chlorinated polyolefin
with an acid value of from about 10 to about 250.
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6. An agueous polymer dispersion according to
claim 5 whéiéﬁn the acrylic is a pFB3formed acrylic
polymer. '

7. An aqueous polymer dispersion according to
claim 5 wherein acrylic monomers are grafted and
polymerized onto the chlorinated polyolefin.

8. An aqueous polymer dispersion according to
claim 2 wherein the acrylic modified chlorinated
polyolefin in the organic solvent is neutralized with a
neutralizer selected from the group consisting of
ammonia, triethanol amine, dimethyl ethanol amine,
diethylamine, triethylamine, 2-amino-2-methyl-l-propanol,
and mixtures thereof.

. An aqueous polymer dispersion according to
claim 2 wherein water is added to the solution of the
neutralized polymer in an amount effective to provide an

initial ratio of solvent to water of about 3:1 to about
1:3.

10. An aqueous polymer dispersion according to
claim 2 wherein the organic solvent is a hydrophilic
organic solvent having a solubility in water of at least
about 5 weight percent at processing temperatures.

11. An aqueous polymer dispersion of an acrylic
modified chlorinated polyolefin polymer effective for use
as a coating for a polyolefin substrate, the dispersion
formed by a process comprising: )

forming a chlorinated polyolefin modified acrylic
polymer in an organic solvent, the chlorinated polyolefin
modified acrylic polymer having sufficient ionizable
groups to provide the polymer with an acid value of at
least about 10, the chlorinated polyolefin polymer having
a chlorine content of about 15 to about 35 weight
percent, based on the weight of solid polymer, and a
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weight average molecular weight of about 1,000 to about

' 200,000, the chlorinated polyolefin modified acrylic

polymer having a solubility in the organic solvent of at
least about 25 weight percent at processing temperatures;

neutralizing at least about 30 weight percent of the
ionizable groups of the chlorinated polyolefin modified
acrylic polymer with an amount of neutralizer effective -
to form a solution of neutralized polymer;

blending the -solution of neutralibed polymer with
water to form a blend of neutralized polymer, organic
solvent, and water; and

stripping the organic solvent from the blend of
.neutralized polymer, organic solvent and water to form a
dispersion of neutralized polymer salt in water, the
dispersion being effective for providiﬁé‘a cOating having
an adhesion to polyolefinic substrates of at least about
4B, ' L

12. 2an aqﬁeous polymer dispersion according to
claim 11 wherein the acrylic modified chiorinated

polyolefin is formed by graftlng a chlorinated polyolefln'
with an acrylic. ‘

13. An aqueous polymer dispersion_atcording to
claim 12 wherein the acrylic is a pre-formed acrylic
polymer.

14. An aqueous polymer dispersion according to
claim 12 wherein acrylic monomers are grafted and
polymerized onto the chlorinated polyolefin.

15. An aqueous polymer dispersion according to
claim 11 wherein the ionizable group is selected from the
group consisting of ~COOH, -S0,H, —POJQ{ and mixtures
thereof. -

16. An aqueous polymer dispersion according to
claim 11 wherein the acrylic modified chlorinated
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polyoclefin in the organic solvent is neutralized with a
neutralizer &edected from the group Edhsisting of
ammonia, triethanol amine, dimethyl ethanol amine,
diethylamine, triethylamine, 2-amino-2-methyl-l-propanol,
and mixtures thereof.

WO 00/18827

17. An agqueous polymer dispersion according to
claim 11 wherein water is added to the solution of the
neutralized polymer in an amount effective to provide an
initial ratio of solvent to water of about 3:1 to about
1:3.

18. An agueous polymer dispersion according to
clain 11 wherein the organic solvent is a hydrophilic
organic solvent having a solubility in water of at least
about 5 weight percent at processing temperatures.

19. A method for forming an aqueous dispersion of
an acrylic modified chlorinated polyolefin, the method
comprising: :

forming an acrylic modified chlorinated polyolefin
polymer in an organic solvent; the acrylic modified
chlorinated polyolefin polymer having sufficient
ionizable groups to provide the polymer with an acid
value of at least about 10, the chlorinated polyolefin
polymer having a chlorine content of about 15 to about 35
weight percent, based on the weight of solid polymer, and
a weight average molecular weight of about 1,000 to about
200,000, the chlorinated polyoclefin modified acrylic
polymer being soluble in the organic solvent at ambient
temperatures;

neutralizing the ionizable groups of the chlorinated
polyolefin modified acrylic polymer with an amount of
neutralizexr effective to form a solution of neutralized
polymer;

blending the solution of neutralized polymer with

water to form a blend of neutralized polymer, organic
solvent, and water; and
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removing the organlc solvent from the blend at a
temperature and pressure effectlve for formlng a
dispersion that has less than about 10 weight percent
organic solvent, at least about 10 weight percent solids,
and a viscosity of less than about 10 poise at ambient
temperature, the dispersion effective fof providing a
coating having an adhe31on to polyoleflnlc substrates of
at least about 4B. -

20. A method accoﬁding to claim .19 wherein the
acrylic modified chlorinated polyolefin is formed by
grafting a chlorinated polyolefin with an acrylic.

21. A method according to claim 20 wherein the
acrylic is a pre-formed acrylic polymer. .

22. A method according to claim 20'wherein acrylic

monomers are grafted and polymerized onto the chlorinated
polyolefin.

23. A method according to claim 19 wherein the
ionizable group is selected from the group consisting of
-COOH, -SO,H, -PO,H,, and mixtures thereof.

24. A method according to claim 19 wherein the
acrylic modified chlorinated polyolefin in the organic
solvent is neutralized with a neutralizer selected from
the group consisting of ammonia, triethanol amine,
dimethyl ethanol amine, diethylamine, triéthylamine, 2-
amino—z—methyl-1-propano1, and nixtures thereof.

25. A method according to claim 19 wherein water is
added. to the solution of the neutralized polymer in an
amount effective to provide an initial ratio of solvent
to water of about 3:1 to about 1:3. :

26. A method according to claim 19 wherein the
organic solvent is a hydrophilic organic solvent having a
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solubility in water of at least about 5 weight percent at
; processing tEmperatures. 5
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