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(57) ABSTRACT 

The invention relates to solvent-based primer compositions 
containing 0.5 to 40 Weight percent of a modi?ed polyole?n 
and a solvent selected from the group consisting of ester 

solvents, ketone solvents, aliphatic solvents, aromatic sol 
vents and mixtures thereof. The modi?ed polyole?n is 
formed from an amorphous polyole?n selected from 
polypropylene and a propylene copolymer or a propylene 
terpolymer or an ethylene copolymer or terpolymer. Prefer 
ably the polyole?n is a polypropylene copolymer or terpoly 
mer containing about 1 to about 99 mole percent ethylene, 
1-butene, 1-pentene, and 1-heXene. The amorphous poly 
ole?n has a number average molecular Weight ranging from 
about 1,000 to 15,000 and is chemically modi?ed With one 
or more unsaturated carboxylic acids selected from the 

group consisting of acids, esters and anhydrides. These 
primers are useful for signi?cantly improving the adhesion 
of paints to polyole?n surfaces. 
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ADHESION-PROMOTING PRIMER 
COMPOSITIONS FOR POLYOLEFIN SUBSTRATES 

[0001] This application claims bene?t under 35 U.S.C. 
§119 of US. Provisional Application Ser. No. 60/091,168, 
?led Jun. 30, 1998. This provisional application is hereby 
incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The invention relates to adhesion-promoting 
primer compositions for use on polyole?n substrates. More 
particularly, the invention relates to solvent-based primer 
compositions containing an amorphous polyole?n being 
chemically modi?ed With one or more unsaturated carboxy 
lic acids, as Well as, their corresponding acid anhydrides 
thereof and having a number average molecular Weight 
ranging from about 1,000 to 15,000. 

BACKGROUND OF THE INVENTION 

[0003] Molded plastic parts are Widely used in automo 
biles, trucks, household appliances, toys and the like. Fre 
quently these plastic parts are made from polyole?ns such as 
polyethylene, ethylene copolymers, polypropylene, propy 
lene copolymers, and polyole?n blends. One such blend is 
thermoplastic ole?n (TPO), Which is rubber-modi?ed 
polypropylene. Frequently, these plastic parts have to be 
painted in order to match the color of painted metal parts 
Which are also present in the automobiles, appliances, or 
toys. Generally, paints do not adhere Well to these plastic 
parts due to their Wax-like surface and their chemical 
inertness. 

[0004] One approach to improving the adherence of paint 
to polyole?ns is to use an adhesion promoting composition 
as a separate primer coating betWeen the polyole?n substrate 
and the paint. The primer coating adheres adequately to both 
the polyole?n and the paint and thereby creates a unitary 
three component structure With the paint as the outer portion 
of the structure. Alternatively, an adhesion promoting primer 
composition may be added directly to the paint as a “stir in” 
adhesion promoter. 

[0005] Certain carboxylate modi?ed polyole?ns have 
been found to be useful as adhesion promoting primers. 
Generally, these modi?ed polyole?ns have been formulated 
into solvent-based and Water-based adhesion promoting 
primer compositions. The surface of the part is “primed” by 
application of the adhesion promoting primer composition 
and the solvent or Water is alloWed to evaporate. The surface 
so primed is then readily coated With any of a variety of 
different coating compositions to provide a strongly adher 
ent and durable coating. 

[0006] Conventionally, adhesion promoting primer com 
positions have been formulated With polyole?ns Which have 
been modi?ed With unsaturated carboxylic acids or acid 
anhydrides. In some instances, such as in US. Pat. Nos. 
3,579,485, 4,070,421 and 4,954,573, carboxylic acid modi 
?ed polyole?ns have themselves been chlorinated to further 
improve their primer properties. Chlorinated polyole?ns, 
hoWever, can be expensive to produce and their toughness 
and durability depends upon the amount of chlorination 
provided, Which can vary. Additionally, some chlorinated 
polyole?ns exhibit only limited solubility in anything other 
than aromatic or chlorinated solvents. Additionally, the 
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presence of chlorine in the chlorinated polyole?n may pose 
environmental concerns as to the recyclability and disposal 
of the chlorine coated materials. 

[0007] Another approach that has been taken for coating 
polyole?ns involves primer compositions containing car 
boxylate modi?ed polyole?ns Which are solubiliZed in an 
organic solvent. For example, US. Pat. No. 4,299,754 and 
Canadian Patent 835,910 disclose the coating of polyole?ns 
With compositions containing carboxylate modi?ed polyole 
?ns Which may be solubiliZed in a solvent, such as an 
aromatic or aliphatic hydrocarbon or a chlorinated hydro 
carbon. Unfortunately, such compositions have not alWays 
proven effective for coating molded plastic parts. 

[0008] Other primer-based compositions have attempted 
to avoid the use of solvents in forming modi?ed polyole?n 
primer compositions. Typically such compositions are 
Water-based primer coating compositions Which require the 
addition of an emulsi?cation agent, such as a nonionic or 

anionic surfactant. While such primers may be suitable for 
certain applications, Water-based primers generally suffer 
from Water-sensitivity problems. For example, Water-based 
compositions typically exhibit poor adhesion When 
immersed in 40° C. Water or subjected to high temperatures 
With high humidity. 

[0009] Thus, there exists a need for a primer composition 
having a modi?ed polyole?n Which exhibits good solubility 
in non-aromatic solvents and Which provides suitable adhe 
sion of paints to polyole?n substrates. 

SUMMARY OF THE INVENTION 

[0010] The invention solves the problems arising from 
previous primer compositions. The invention provides supe 
rior levels of paint adhesion to polyole?n surfaces, and 
improved durability and resistance to Water and gasoline as 
Well as thermal shock. Another bene?t is the ease in Which 
conventional additives may be added to the primer compo 
sitions of the invention. 

[0011] The primer compositions of the invention generally 
are solvent-based. Primer compositions of the invention 
contain a solvent selected from the group consisting of ester 
solvents, ketone solvents, aliphatic solvents, aromatic sol 
vents and mixtures thereof, and about 0.5 to 40 Weight 
percent of modi?ed polyole?n. The modi?ed polyole?n 
comprises an amorphous polyole?n Which has been chemi 
cally modi?ed With one or more unsaturated carboxylic acid 
or acid anhydrides thereof. The amorphous polyole?n is 
formed from a polyole?n, including, but not limited to 
polypropylene homopolymers, copolymers and terpolymers 
and ethylene copolymers and terpolymers. Generally, the 
amorphous propylene copolymers and terpolymers of the 
invention contain ethylene, 1-butene, 1-pentene, or 1-hexene 
in amounts ranging from about 1 to about 99 mole percent. 
Similarly, amorphous ethylene, 1-butene, 1-pentene and 
1-hexene copolymers and terpolymers of the invention con 
tain about 1 to about 99 mole percent ethylene, 1-butene, 
1-pentene or 1-hexene. The modi?ed polyole?n has a num 
ber average molecular Weight Which may range from about 
1,000 to 15,000. As mentioned above, the primer composi 
tions of the invention are capable of signi?cantly improving 
the adhesion of paints to polyole?n surfaces. 
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DESCRIPTION OF THE INVENTION 

[0012] The invention provides solvent-based primer com 
positions Which improve the adhesion of paint to polyole?n 
surfaces. In particular, the primer compositions of the inven 
tion are capable of improved durability and resistance to 
Water, gasoline and thermal shock. Furthermore, the primer 
compositions of the invention can be formulated to exhibit 
better adhesion for both urethane and melamine topcoats. 

[0013] The invention relates to solvent-based primer com 
positions. One component of the primer composition is a 
chemically-modi?ed amorphous polyole?n. The amorphous 
polyole?n is preferably a propylene homopolymer, copoly 
mer or terpolymer and is chemically modi?ed With one or 
more unsaturated carboxylic acids, preferably selected from 
the group consisting of acids, esters, and anhydrides. The 
chemically modi?ed polyole?n generally has a number 
average molecular Weight ranging from 1,000 to 15,000. The 
modi?ed polyole?n may be dispersed in an ester, ketone 
aliphatic or aromatic solvent to form a solvent-based primer 
composition. The solvent-based primer composition may 
contain other conventional ingredients or components to 
provide the desired aesthetic or functional effects. 

[0014] A solvent-based primer composition of this inven 
tion is useful as a primer for coating substrates of ole?n 
polymer molded articles and applying adhesives or var 
nishes to various substrates. Furthermore, the primer com 
position may be used in ink formulations and may be used 
in a foil stamping process Where the primer composition aids 
the adhesion of foil to a substrate such as polypropylene. A 
preferred use of the solvent-based primer composition of the 
invention is as a primer for coating the surfaces of ole?n 
polymer molded articles. For example, a primer composition 
of the invention may be used With a variety of plastic 
surfaces or parts made from polyole?ns such as polyethyl 
ene, ethylene copolymers, polypropylene, propylene 
copolymers, and polyole?n blends With other polymers (e.g., 
thermoplastic ole?n (TPO), a rubber-modi?ed polypropy 
lene). The primer compositions may also be used to promote 
adhesion to metal surfaces. 

[0015] A solvent-based primer composition of the inven 
tion contains a chemically-modi?ed amorphous polyole?n, 
Where the amorphous polyole?n is selected from polypro 
pylene, propylene copolymers and propylene terpolymers. 
In addition to propylene, the amorphous polyole?n propy 
lene copolymers and terpolymers may contain about 1 to 
about 99 mole percent ethylene, 1-butene, 1-pentene, 1-hex 
ene or mixtures thereof. Similarly, the primer compositions 
of the invention may be formed from ethylene, 1-butene, 
1-pentene and 1-hexene copolymers and terpolymers. Gen 
erally, the copolymers and terpolymers of ethylene, 
1-butene, 1-pentene and 1-hexene contain about 1 to about 
99 mole percent ethylene, 1-butene, 1-pentene, 1-hexene 
and mixtures thereof. Through the selection of the appro 
priate polyole?n to be modi?ed it is possible to control the 
properties of the resulting modi?ed polyole?n. For example, 
polyole?ns With a substantial level of propylene tend to 
exhibit better adhesion properties for propylene and ther 
moplastic ole?n substrates Whereas polyole?ns formed from 
ethylene-butene tend to have poor adhesion for TPO sub 
strates. 

Jan. 24, 2002 

[0016] Preferred polyole?ns contain 2 about 70 mole 
percent propylene, preferably, 2 about 75 mole percent 
propylene, more preferably 2 about 80 mole percent pro 
pylene and most preferably about 80 to about 90 mole 
percent propylene. Examples of particularly preferred amor 
phous polyole?n copolymers include, but are not limited to, 
a copolymer having 87 mole percent propylene and 13 mole 
percent ethylene and a copolymer having 45 mole percent 
propylene and 55 mole percent hexene. Commercially avail 
able polyole?ns may be employed, such as those available 
from Creanova, Somerset, N.J., Huntsman Polymers Cor 
poration, Odessa, Tex. and Eastman Chemical Company, 
Kingsport, Tenn. For example, Rextac RT 2585 and RT 2780 
are available from Huntsman Polymers Corporation and 
Vestoplast 828 and Vestoplast 520 are available from Cre 
anova and propylene copolymers having 10 to 20 Weight 
percent of an alpha ole?n comonomer having 2 to 8 carbon 
atoms, such as ethylene, are available from Eastman Chemi 
cal Company. 

[0017] The amorphous polyole?ns used in a primer com 
position of the invention are chemically modi?ed, or grafted, 
With one or more unsaturated carboxylic acids as Well as 

their corresponding acid anhydrides or esters. Any unsatur 
ated carboxylic acid Which may be grafted onto the amor 
phous polyole?n may be used as a modifying acid. Suitable 
modifying acids and anhydrides include, but are not limited 
to, maleic acid, maleic anhydride, fumaric acid, citraconic 
anhydride, aconitic anhydride, itaconic anhydride, acrylic 
acid and methacrylic acid. TWo preferred unsaturated modi 
fying acids include a maleic acid and maleic anhydride and 
the use of Which result in maleated polyole?ns. 

[0018] Conventional procedures for grafting these unsat 
urated carboxylic acids or acid anhydrides thereof to poly 
ole?ns may be employed. For example, suitable grafting 
procedures include, but are not limited to, those described in 
US. Pat. Nos. 3,480,580 and 4,567,223, the disclosures of 
Which are incorporated herein by reference in their entirety. 
Apreferred process for the modi?cation of a polyole?n With 
an unsaturated carboxylic acid, ester, or anhydride thereof is 
described in US. Provisional Application Ser. No. , 
?led on Jun. 9, 1999 entitled “Solution Modi?cation of 
Polyole?ns, the disclosure of Which is incorporated by 
reference in its entirety. As described in US. Provisional 
Application Ser. No. ,a preferred process for the 
modi?cation of a polyole?n With an unsaturated acid 
involves the folloWing steps: dissolution of the polyole?n in 
the appropriate solvent at a particular temperature; modi? 
cation of the polyole?n by addition of an unsaturated 
anhydride, unsaturated acid, or unsaturated ester and a 
radical initiator; holding the reaction for a suitable period of 
time to alloW completion of the reaction; if necessary, 
distillation to remove the solvent used in the modi?cation 
reaction; and if desired, dissolution of the molten modi?ed 
polyole?n in a suitable solvent or mixture of solvents. The 
solvents for the solution modi?cation of the polyole?ns 
should be selected to minimiZe competition and side reac 
tions betWeen the polyole?n and the solvent for the acid. 
Thus, it is preferred that the solvents for the solution 
modi?cation process do not contain benZylic hydrogens or 
secondary hydrogens. Examples of suitable solvents for the 
solution modi?cation process include, but are not limited to, 
t-butylbenZene, anisole, biphenyl, diphenyl ether, and 
methyl benZoate. 
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[0019] The acid number of the modi?ed amorphous poly 
ole?ns may vary depending upon the desired function of the 
primer composition. For example, modi?ed polyole?ns hav 
ing a loW acid number may have poor solubility, Whereas a 
modi?ed polyole?n With a high acid number may be Water 
sensitive and exhibit poor Water and humidity resistance. 
Generally, the modi?ed polyole?ns for the primer compo 
sitions of the invention have acid numbers ranging from 
about 1 to about 100, preferably about 4 to about 60, more 
preferably about 20 to about 60 and most preferably about 
35 to about 55. 

[0020] Advantageously, the modi?ed, amorphous polyole 
?ns used in this invention have a molecular Weight Which 
alloWs for the modi?ed polyole?n to be solubiliZed in ester, 
ketone, and aliphatic hydrocarbon solvents. Thus, as With 
the acid number, the molecular Weight of the number aver 
age molecular Weight may vary depending upon the desired 
function of the primer composition, hoWever, it is preferred 
that the molecular Weight be less than 15,000. By forming a 
primer composition With a modi?ed polyole?n having a 
molecular Weight of less than 15 ,000 it is possible to achieve 
better solubility of the modi?ed polyole?n in non-aromatic 
solvents. Additionally, a molecular Weight of less than 
15,000 reduces compatibility problems and facilitates the 
addition of additives, and, When applying the primer com 
position to a substrate, modi?ed polyole?ns of less than 
15,000 molecular Weight are more readily crosslinked. 

[0021] Generally, the modi?ed polyole?ns used in a sol 
vent-based primer composition of the invention have a 
number average molecular Weight ranging from about 1,000 
to 15,000, preferably about 1,000 to about 10,000, more 
preferably about 2,000 to about 10,000 and most preferably 
about 4,000 to about 10,000. All molecular Weights 
described maybe measured via a gel permeation chromo 
tography (GPC) method. Additionally, the modi?ed poly 
ole?ns of the invention generally exhibit a Ring and Ball 
Softening Point ranging from about 90° C. to about 165° C., 
preferably about 90° C. to about 120° C. as determined by 
ASTM E28 testing. Also, the glass transition temperature 
(Tg) of the modi?ed polyole?ns, as performed on a Differ 
ential Scanning Calorimeter (DSC), Will typically fall in the 
range of about —30° C. to —10° C., preferably about —25° C. 
to —15° C. 

[0022] The primer compositions of the invention contain 
about 0.5 to about 40 Weight percent of the modi?ed 
polyole?n. More preferably, the modi?ed polyole?n is 
present in an amount of 0.5 to 30 Weight percent. Most 
preferably, the primer composition contains about 0.5 to 
about 15 Weight percent modi?ed polyole?n. Additionally, 
mixtures of chemically-modi?ed amorphous polyole?ns 
may be used in a primer composition of the invention. It is 
also possible to form blends of amorphous modi?ed poly 
ole?ns and blends of amorphous modi?ed polyole?ns and 
crystalline propylene polymers. For example, a suitable 
blend could be formed by maleating a mixture of amorphous 
polyole?n and polypropylene. 

[0023] A solvent selected from the group consisting of 
ester solvents, ketone solvents, aliphatic solvents, aromatic 
solvents and mixtures thereof, constitutes a second compo 
nent of a solvent-based primer composition of the invention. 
The solvent is generally present in an amount suf?cient to 
substantially dissolve the modi?ed polyole?ns described 
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above. Typically, a suf?cient amount of solvent is about 60 
to about 99.5 Weight percent of the composition. Preferably, 
the solvent may be present in an amount ranging from about 
85 to about 99.5 Weight percent, more preferably about 85 
to about 95 and most preferably in an amount ranging from 
about 90 to about 95 Weight percent. 

[0024] Generally, the solvent may be an aliphatic or aro 
matic hydrocarbon solvent, for example, toluene, xylene, 
heptane, naphtha, mineral spirits and petroleum distillates 
such as Lacolene® solvents Which are available from Ash 
land Chemical Company of Ohio. Preferred aromatic sol 
vents include, but are not limited to, xylene, toluene, 
Lacolene® solvents and naphtha, especially Varnish Makers 
and Painters naphtha (VM&P). Apreferred aliphatic hydro 
carbon solvent is a cyclic aliphatic hydrocarbon, such as 
Cypar 7 and Cypar 9 Which are available from Shell Cor 
poration, Houston, Tex. Additionally, the solvents may be 
ester or ketone solvents. Preferred ester solvents include, for 
example, ethyl acetate, propyl acetate, isopropyl acetate, 
butyl acetate, isobutyl acetate, amyl acetate, ethyl propi 
onate, isobutyl isobutyrate and the like. 

[0025] Reasonable evaporation rates for primer coating 
applications, may be achieved When using solvents includ 
ing, but not limited to, butyl acetate, isobutyl acetate, butyl 
propionate, mineral spirits, naphtha, Lacolene®, heptane, 
octane, xylene, toluene, and Aromatic 100® Which is avail 
able from Exxon Chemical Company. A solvent Which 
provides a preferred evaporation rate is Aromatic 100®. 
Additionally, With regards to evaporation, it is preferred that 
the solvents employed in the primer composition are not on 
the HaZardous Air Pollutants (HAPs) list recited in the 
Federal Clean Air Act Amendments of 1990. Also, chlori 
nated solvents are generally not used because of environ 
mental concerns and government regulations. 

[0026] Mixtures of aromatic, aliphatic, ester or ketone 
solvents, or combinations of solvent With one or more 
co-solvents may also be used. A solvent/co-solvent mixture 
Will generally contain from about 1 to about 99 Weight 
percent of the ester, ketone, aliphatic or aromatic hydrocar 
bon solvent. Useful co-solvents include ketones such as 
acetone, methyl ethyl ketone, methyl isobutyl ketone, 
methyl amyl ketone and the like. 

[0027] A solvent-based primer composition of the inven 
tion may also contain other additives to impart desirable 
properties to the composition or a coating formed With the 
primer composition. For example, the Water-immersion 
resistance of the coating may be improved by adding a 
titanium complex to the primer composition. A titanium 
complex may generally be present in an amount ranging 
from 0.01 to 10 Weight percent of the primer composition. 

[0028] A solvent-based primer composition of this inven 
tion may contain other additives commonly used in primer 
compositions or to promote adhesion of coatings to surfaces. 
Examples of such additives include, but are not limited to, 
other resins soluble or insoluble in the solvent, plasticiZers, 
antioxidants, ultraviolet absorbers, antistatic agents, organic 
or inorganic pigments or metal poWders, viscosity modi?ers, 
thixotropy modi?ers, ?llers, and anti-sag agents. 

[0029] Examples of the other resins Which may be added 
to the solvent-based primer composition include, but are not 
limited to, polyole?n polymers such as polypropylene, an 
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ethylene-propylene copolymer, poly-l-butene and ethylene 
vinyl acetate copolymer, chlorination products of these 
polyole?ns, a saponi?cation product of an ethylene-vinyl 
acetate copolymer, polyesters, alkyd resins, epoxy resins, 
melamine resins, polyurethane resins, acrylic resins and 
styrene resins. 

[0030] Examples of the plasticiZers include, but are not 
limited to, alkyl esters of phthalic acid such as dibutyl 
phthalate and dioctyl phthalate, alkyl esters of adipic acid 
and sebacic acid, butyl benZylphthalate, tris (2-ethylhexyl) 
trimellitate, tris (2-ethylhexyl) phosphate,2-ethylhexyl 
diphenyl phosphate, tricresyl phosphate, dimethyl ethylene 
diphthalate, diethyl ethylene diphthalate, 2-phenylethyl 
ether and diphenyl ether. 

[0031] Examples of the antioxidants include, but are not 
limited to, 2,6-di-t-butyl-p-cresol, o-t-butyl-p-cresol, tet 
rakis-[methylene-3-(3,5-di-t-butyl-4-hydroxyphenyl)propi 
onate]methane, and p-phenylenediamine. 

[0032] Examples of the ultraviolet absorbers include, but 
are not limited to, 2,4-dihydroxybenZophenone, 2-(2‘-hy 
droxy-3‘,5‘-di-t-butylphenyl)-5-chlorobenZotriaZole, 2-(2 
hydroxy3-t-butyl-5-methylphenyl)-5-chlorobenZotriaZole, 
and bis(2,2‘,6,6‘)tetramethyl-4-piperidine) sebacate. 

[0033] Examples of the antistatic agents include, but are 
not limited to, lauryl diethanolamine, palmityl diethanola 
mine, stearyl diethanolamine, oleyl diethanolamine, behe 
nyldiethanolamine, polyoxyethylene alkylamines, stearyl 
monoglyceride, and 2-hydroxy-4-n-octoxybenZophenone. 

[0034] Examples of organic pigments or metallic poWders 
include, but are not limited to, titanium dioxide (TiOZ), Zinc 
White (Zinc oxide; ZnO), Zinc sul?de (ZnS), carbon black, 
Zinc dust, silicon carbide (SiC), red oxide of iron (Fe2O3), 
chrome yelloW (lead chromate; PbCrO4), cadmium yelloW 
(CdS), chrome green (mixture of chrome yelloW and Prus 
sian blue), chromium oxide green (Cr2O3), Prussian blue 
(iron blue; KFe3+[Fe2+(CN)6]), cobalt blue (CoOnAl2O3), 
aluminum poWder, silver poWder, bronZe poWder, Zinc poW 
der and gold poWder. 

[0035] Examples of the viscosity modi?ers, thixotropy 
modi?ers and anti-sag agents include, but are not limited to, 
metallic soaps, silica gel and bentonite. 

[0036] The amounts of such additives Will depend upon 
the particular use of the primer compositions and may be the 
same as those used in other solvent-based primer composi 
tions. For instance, the amount of the other resins may be 
about 0.01 to about 50 Weight percent. The amount of the 
plasticiZers may range from about 0.01 to about 5 Weight 
percent. The amount of the antioxidants, ultraviolet absorb 
ers, or antistatic agents may range from about 0.01 to about 
5 Weight percent. The amount of the pigments or metallic 
poWders may range from about 0.01 to about 10 Weight 
percent. The amount of the viscosity modi?ers, thixotropy 
modi?ers or anti-sag agents may range from about 0.01 to 
about 10 Weight percent. 

[0037] Any convention process may be used to prepare the 
solvent-based primer compositions of the invention. For 
example, a modi?ed amorphous polyole?n may be dissolved 
in a solvent, generally With stirring or other agitation. 
Moderate heating may be applied to more rapidly dissolve 
the polyole?n in the solvent. Additives may be incorporated 
initially With the polyole?n or may be added after the 
polyole?n has dissolved in the solvent. 
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[0038] A solvent-based primer composition of this inven 
tion can be applied to a substance in any manner knoWn in 
the art. For example, a primer composition of the invention 
may be applied by spraying, brushing, dipping or roll 
coating. The coating is then generally dried by air drying or 
forced drying such as heating, e.g., convection or infrared 
heating, or other appropriate methods. Also it is possible to 
mix a primer composition With a topcoat paint prior to its 
application to a desired substrate, such as a polyole?n 
substrate. The loWer molecular Weight and increased solu 
bility of the modi?ed polyole?ns in a primer composition of 
this invention cause the primer compositions to be effective 
as additives to paint Without signi?cantly increasing its 
solution viscosity or HAPs solvent content. Thus, a solvent 
based primer composition of the invention may be added to 
other coating compositions as a “stir-in” adhesion promoter. 

[0039] Paints or other coating compositions can be coated 
on plastic substrates, such as polyole?n substrates, or sur 
face-treated by the solvent-based primer of this invention 
through any knoWn methods such as electrostatic deposition, 
spray coating and brushing. These paints may be applied by 
recoating. The paints are not limited to any particular paint 
and Will, in general, be chosen on the basis of the ultimate 
use of the coated substrate. HoWever, When a coated ?lm 
having a high adhesion to paints is especially required, 
solvent-type thermoplastic acrylic resin paints, solvent-type 
thermosetting acrylic resin paints, melamine resins, acrylic 
modi?ed alkyd resins, epoxy resin paints and polyurethane 
paints may be used. The coatings may be dried or cured by 
suitable heating means such as heating With electric heat, 
heating With infrared rays and dielectric heating. The heating 
conditions may be easily selected by one of skill in the art 
depending on materials or forms of the ole?n polymer 
molded articles, properties of paints, etc. 

[0040] When using existing Water-based primers, the 
primed polyolen?n substrates should be thoroughly dried by 
infrared or convection heating before applying the topcoat. 
A solvent-based primer composition of this invention may 
be simply air-dried before topcoating. A solvent-based 
primer composition also provides good penetration into the 
polyole?n surface and provides much better paint adhesion 
than is possible With Water-based primers. A solvent-based 
composition of the invention can also be used on metal 
substrates. 

[0041] The folloWing examples Will further illustrate the 
invention. 

EXAMPLES 

[0042] Example 1 
[0043] This example illustrates the preparation of a com 
position of the invention using a particular maleated amor 
phous polyole?n in aromatic hydrocarbon solvent. 5 grams 
of a maleated amorphous propylene-ethylene copolymer 
comprised of about 87 mole percent propylene and about 13 
mole percent ethylene having an acid number of 56 Were 
dissolved in 95 grams of xylene at 130° F. to give a 5 
percent, by Weight, solids primer solution. The MD of the 
modi?ed polymer Was 7500 g/mol. 

[0044] This composition Was spray applied as a primer 
onto thermoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer, the panels are 
topcoated With an OEM 2-part urethane paint from Red Spot 
Paint & Varnish Co. 
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[0045] Paint adhesion tests Were conducted in accordance 
With ASTM D3359B method. The results of this test are as 
follows: Percent retained adhesion of Red Spot 2-part ure 
thane paint on Dexter & Solvay D-161 TPO: 100%. Percent 
retained adhesion of Red Spot 2-part urethane paint on 
Montell CA 187 TPO: 100% 

[0046] Cleveland humidity testing Was conducted in 
accordance With ASTM D 4585 in conjunction With ASTM 
D 3359 at 49° C. The results Were as folloWs: Percent 
retained adhesion after 48 hours exposure: 100%. Percent 
retained adhesion after 144 hours exposure: 100%. Percent 
retained adhesion after 504 hours exposure: 100% 

[0047] Gasoline Resistance Was tested using General 
Motors test GM 9501P Method B. Results is as folloWs: 
Percent loss after 1 hour in synthetic fuel mixture (55/45 
VM&P naphtha/toluene): 0% With no blistering observed. 

[0048] Example 2 

[0049] This example illustrates the preparation of a com 
position of the invention using a particular maleated amor 
phous polyole?n in combination With a blend of an aromatic 
hydrocarbon solvent With an aliphatic hydrocarbon solvent. 

[0050] 25 grams of a maleated amorphous propylene 
ethylene copolymer comprised of about 87 mole percent 
propylene and about 13 mole percent ethylene having an 
acid number of 39 Were dissolved in 75 grams of xylene at 
130° F. for 1 hour. The MD of the modi?ed polymer Was 4500 
g/mol. 20 grams of the 25% polymer/xylene solution Were 
reduced With 80 grams of naphtha, to give a 5 percent, by 
Weight, solids primer solution. 

[0051] This composition Was spray applied as a primer 
onto thermoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat, some of 
the panels Were topcoated With OEM basecoat/clearcoat 
paint from PPG Industries, and others are topcoated With an 
OEM 2-part urethane paint from Red Spot Paint & Varnish 
Co. 

[0052] Paint adhesion tests Were conducted in accordance 
With ASTM D3359B method. Results of this test are as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D-161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0053] Thus, this primer provides excellent adhesion for 
the topcoat paints on the TPO plastic. 

[0054] Example 3 

[0055] This example illustrates the preparation of a com 
position of the invention using a particular maleated amor 
phous polyole?n in combination With a blend of an aromatic 
hydrocarbon solvent With an ester solvent. 

[0056] 25 grams of a maleated amorphous propylene 
ethylene copolymer comprised of about 87 mole percent 
propylene and about 13 mole percent ethylene having an 
acid number of 39 Were dissolved in 75 grams of xylene at 
130° F. for 1 hour. The Mn of the modi?ed polymer Was 
4500 g/mol. 20 grams of the polymer/xylene solution Were 
reduced With 80 grams of n-butyl acetate, to give a 5 percent, 
by Weight, solids primer solution. 
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[0057] This composition Was spray applied as a primer 
onto thermoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat, some of 
the panels Were topcoated With OEM basecoat/clearcoat 
paint from PPG Industries, and others are topcoated With an 
OEM 2-part urethane paint from Red Spot Paint & Varnish 
Co. 

[0058] Paint adhesion tests Were conducted in accordance 
With ASTM D3359B method. Results of this test Were as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D-161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0059] Similarly good results are achieved When the 
primer solutions contain 1 Weight percent or 25 Weight 
percent of the maleated propylene-ethylene copolymer. 

[0060] Example 4 

[0061] This example illustrates the preparation of a com 
position of the invention using a particular maleated amor 
phous polyole?n in combination With a blend of an aliphatic 
hydrocarbon solvent With an ester solvent. 

[0062] 25 grams of a maleated amorphous propylene 
ethylene copolymer comprised of about 87 mole percent 
propylene and about 13 mole percent ethylene having an 
acid number of 39 Were dissolved in 75 grams of heptane at 
130° F. for 1 hour. The MD of the modi?ed polymer Was 4500 
g/mol. 20 grams of the polymer/heptane solution Were 
reduced With 80 grams of n-butyl acetate to give a 5 percent, 
by Weight, solids primer solution. 

[0063] This composition Was spray applied as a primer 
onto thermoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat, some of 
the panels Were topcoated With OEM basecoat/clearcoat 
paint from PPG Industries, and others are topcoated With an 
OEM 2-part urethane paint from Red Spot Paint & Varnish 
Co. 

[0064] Paint adhesion tests Were conducted in accordance 
With ASTM D3359B method. The results of this test are as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D 161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0065] Similarly good results are achieved When the sol 
vent mixture is a 50/50-blend of heptane and n-butyl acetate. 

[0066] Example 5 

[0067] This example illustrates the preparation of a com 
position of the invention using a particular maleated amor 
phous polyole?n in combination With a blend of an aliphatic 
hydrocarbon solvent With an ester solvent. 

[0068] 25 grams of a maleated amorphous propylene 
ethylene copolymer comprised of about 87 mole percent 
propylene and about 13 mole percent ethylene having an 
acid number of 39 Were dissolved in 75 grams of naphtha at 
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130° F. for 1 hour. The MD of the modi?ed polymer Was 4500 
g/rnol. 20 grams of the polyrner/naphtha solution Were 
reduced With 80 grams of isobutyl acetate to give a 5 
percent, by Weight, solids primer solution. 

[0069] This composition was spray applied as a primer 
onto therrnoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat, some of 
the panels Were topcoated With OEM basecoat/clearcoat 
paint from PPG Industries, and others Were topcoated With 
an OEM 2-part urethane paint from Red Spot Paint & 
Varnish Co. 

[0070] Paint adhesion tests Were conducted in accordance 
With ASTM D3359B method. Results of this test Were as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D-161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0071] Similarly good results are achieved When the rnale 
ated copolyrner is 72 mole percent propylene and 28 mole 
percent ethylene. 

[0072] Example 6 

[0073] This example illustrates the preparation of a corn 
position of the invention using a particular rnaleated arnor 
phous polyole?n in combination With a blend of an aromatic 
hydrocarbon solvent With a ketone solvent. 

[0074] 25 grams of a rnaleated arnorphous propylene 
ethylene copolyrner comprised of about 87 mole percent 
propylene and about 13 mole percent ethylene having an 
acid number of 39 Were dissolved in 75 grams of xylene at 
130° F. for 1 hour. The MD of the rnodi?ed polymer was 4500 
g/rnol. 20 grams of the polyrner/xylene solution Were 
reduced With 80 grams of methyl n-arnyl ketone to give a 5 
percent, by Weight, solids prirner solution. 

[0075] This composition was spray applied as a primer 
onto therrnoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat, some of 
the panels Were topcoated With OEM basecoat/clearcoat 
paint from PPG Industries, and others Were topcoated With 
an OEM 2-part urethane paint from Red Spot Paint & 
Varnish Co. 

[0076] Paint adhesion tests Were conducted in accordance 
With ASTM D335 9B method. The results of this test Were as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D 161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0077] Similarly good results are achieved When the test 
panels are high-density polyethylene or linear loW-density 
polyethylene instead of TPO resin. 

[0078] Example 7 

[0079] This example illustrates the preparation of a corn 
position of the invention using a particular rnaleated arnor 
phous polyole?n in combination With a blend of an aliphatic 
hydrocarbon solvent With a ketone solvent. 
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[0080] 25 grams of a rnaleated arnorphous propylene 
ethylene copolyrner comprised of about 87 mole percent 
propylene and about 13 mole percent ethylene having an 
acid number of 39 Were dissolved in 75 grams of naphtha at 
130° F. for 1 hour. The MD of the rnodi?ed polymer was 4500 
g/rnol. 20 grams of the polyrner/naphtha solution Were 
reduced With 80 grams of methyl n-arnyl ketone to give a 5 
percent, by Weight, solids prirner solution. 

[0081] This composition was spray applied as a primer 
onto therrnoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat, some of 
the panels Were topcoated With OEM basecoat/clearcoat 
paint from PPG Industries, and others are topcoated With an 
OEM 2-part urethane paint from Red Spot Paint & Varnish 
Co. 

[0082] Paint adhesion tests Were conducted in accordance 
With ASTM D335 9B method. The results of this test Were as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D 161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0083] Similarly good results are achieved When the test 
panels are polypropylene instead of TPO resin. 

[0084] Example 8 

[0085] This example illustrates the preparation of a corn 
position of the invention using a particular rnaleated arnor 
phous polyole?n in combination With a blend of an aliphatic 
hydrocarbon solvent, ester solvent, and an aromatic hydro 
carbon solvent. 

[0086] 25 grams of a rnaleated arnorphous propylene 
ethylene copolyrner comprised of about 87 mole percent 
propylene and about 13 mole percent ethylene having an 
acid number of 39 Were dissolved in 75 grams of a naphtha/ 
n-butyl acetate solvent blend (1:1) at 130° F. for 1 hour. The 
MD of the rnodi?ed polymer was 4500 g/rnol. 20 grams of 
the polyrner/(naphtha/n-butyl acetate) solutions Were 
reduced With 80 grams of toluene to give a 5 percent, by 
Weight, solids prirner solution. 

[0087] This composition was spray applied as a primer 
onto therrnoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat, some of 
the panels Were topcoated With OEM basecoat/clearcoat 
paint from PPG Industries, and others Were topcoated With 
an OEM 2-part urethane paint from Red Spot Paint & 
Varnish Co. 

[0088] Paint adhesion tests Were conducted in accordance 
With ASTM D03359B method. Results of this test Were as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D-161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0089] Example 9 

[0090] This example illustrates the preparation of a corn 
position of the invention using a particular rnaleated arnor 
phous polyole?n in combination With a blend of an aromatic 
hydrocarbon solvent With an aliphatic hydrocarbon solvent. 
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[0091] 25 grams of a maleated amorphous propylene-1 
hexene copolymer comprised of 45 mole percent propylene 
and 55 mole percent hexene having an acid number of 35 
Were dissolved in 75 grams of xylene at 130° F. for 1 hour. 
The MD of the modi?ed polymer Was 7900 g/mol. 20 grams 
of the 25% polymer/xylene solution Were reduced With 80 
grams of naphtha, to give a 5 percent, by Weight, solids 
primer solution. 

[0092] This composition Was spray applied as a primer 
onto themoplastic ole?n (TPO) test plaques and air-dried for 
10 minutes. After application of the primer coat, some of the 
panels Were topcoated With OEM basecoat/clearcoat paint 
from PPG Industries, and others Were topcoated With an 
OEM 2-part urethane paint from Red Spot Paint & Varnish 
Co. 

[0093] Paint adhesion tests are conducted in accordance 
With ASTM D3359B method. Results of this test Were as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D-161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0094] Example 10 

[0095] This example illustrates the preparation of a com 
position of the invention using a particular maleated amor 
phous polyole?n in combination With a blend of an aromatic 
hydrocarbon solvent With an aliphatic hydrocarbon solvent. 

[0096] 25 grams of a maleated amorphous propylene 
homopolymer having an acid number of 42 Were dissolved 
in 75 grams of xylene at 130° F. for 1 hour. 20 grams of the 
25% polymer/xylene solution Were reduced With 80 grams 
of naphtha, to give a 5 percent, by Weight, solids primer 
solution. 

[0097] This composition Was spray applied as a primer 
onto thermoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat, some of 
the panels Were topcoated With OEM basecoat/clearcoat 
paint from PPG Industries, and others Were topcoated With 
an OEM 2-part urethane paint from Red Spot Paint & 
Varnish Co. 

[0098] Paint adhesion tests Were conducted in accordance 
With ASTM D3359B method. Results of this test Were as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D-161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0099] Example 11 

[0100] This example illustrates the preparation of a com 
position of the invention using a particular maleated amor 
phous polyole?n in combination With a blend of an aromatic 
hydrocarbon solvent With an aliphatic hydrocarbon solvent. 

[0101] 25 grams of a maleated amorphous propylene 
ethylene-1-butene terpolymer comprised of 69 mole percent 
propylene, 6 mole percent ethylene, and 25 mole percent 
1-butene having an acid number of 39 Were dissolved in 75 
grams of xylene at 130° F. for 1 hour. 20 grams of the 25% 
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polymer/xylene solution Were reduced With 80 grams of 
naphtha, to give a 5 percent, by Weight, solids primer 
solution. 

[0102] This composition Was spray applied as a primer 
onto thermoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat, some of 
the panels Were topcoated With OEM basecoat/clearcoat 
paint from PPG Industries, and others Were topcoated With 
an OEM 2-part urethane paint from Red Spot Paint & 
Varnish Co. 

[0103] Paint adhesion tests Were conducted in accordance 
With ASTM D335 9B method. The results of this test Were as 
folloWs: Percent retained adhesion of PPG BC/CC paint on 
Dexter & Solvay D-161 TPO: 100%. Percent retained adhe 
sion of PPG BC/CC paint on Montell CA 187 TPO: 100%. 
Percent retained adhesion of Red Spot 2-part urethane paint 
on Dexter & Solvay D 161 TPO: 100%. Percent retained 
adhesion of Red Spot 2-part urethane paint on Montell CA 
187 TPO: 100%. 

[0104] Example 12 

[0105] This example illustrates the preparation of a com 
position of the invention using a particular maleated amor 
phous polyole?n in combination With a blend of an aliphatic 
hydrocarbon solvent With an ester solvent. 

[0106] 25 grams of a maleated amorphous propylene 
ethylene copolymer comprised of about 87 mole percent 
propylene and about 13 mole percent ethylene having an 
acid number of 39 Were dissolved in 75 grams of a naphtha/ 
n-butyl acetate solvent blend (1:1) at 130° F. for 1 hour. The 
MD of the modi?ed polymer Was 4500 g/mol. This compo 
sition Was used as an additive to a Dupont acrylic enamel 

topcoat (10 grams amorphous, non-chlorinated, maleated 
propylene-ethylene copolymer solution/100 grams Dupont 
acrylic enamel topcoat) and spray applied as a one-coat 
system onto thermoplastic ole?n (TPO) test plaques. 

[0107] After application of the one-coat system, paint 
adhesion tests Were conducted in accordance With ASTM 
D3359B method. The results of this test Were as folloWs: 
Percent retained adhesion of amorphous maleated propy 
lene-ethylene copolymer/Dupont acrylic enamel one-coat 
system onto Dexter & Solvay D-161 TPO: 100%. Percent 
retained adhesion of amorphous maleated propylene-ethyl 
ene copolymer/Dupont acrylic enamel one-coat system onto 
Montell CA 187 TPO: 100%. 

[0108] Example 13 

[0109] The folloWing is an example of a maleated propy 
lene-butene copolymer. 5 grams of a maleated amorphous 
propylene-1-butene copolymer Rextac RT 2870 having an 
acid number of 35 Was dissolved in 95 grams of toluene at 
130° F. to give a 5 percent, by Weight, solids primer solution. 
The MD of the modi?ed polymer Was 3100 g/mol. 

[0110] This composition Was spray applied as a primer 
onto thermoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat the 
panels Were topcoated With an OEM 2-part urethane paint 
from Red Spot Paint & Varnish Co. 

[0111] Paint adhesion tests Were conducted in accordance 
With ASTM D3359B method. Results of this test Were as 
folloWs: Percent retained adhesion of Red Spot 2-part ure 
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thane paint on Dexter & Solvay D-161 TPO: 100%. Percent 
retained adhesion of Red Spot 2-part urethane paint on 
Montell CA 187 TPO: 100%. 

[0112] Cleveland humidity testing Was conducted in 
accordance With ASTM D 4585 in conjunction With ASTM 
D 3359 at 49° C. The results Were as folloWs: Percent 
retained adhesion after 48 hours exposure: 20%. Percent 
retained adhesion after 144 hours exposure: 0%. 

[0113] Example 14 

[0114] The following is an example of maleated propy 
lene-ethylene copolymer With less than 75% propylene 
content. 

[0115] 5 grams of a maleated amorphous propylene-eth 
ylene copolymer, (Vestoplast 828), containing 56 mole % 
propylene and 44% ethylene and having an acid number of 
65 Was dissolved in 95 grams of xylene at 130° F. to give a 
5 percent, by Weight, solids primer solution. The MD of the 
modi?ed polymer Was 6700 g/mol. 

[0116] This composition Was spray applied as a primer 
onto thermoplastic ole?n (TPO) test plaques and air-dried 
for 10 minutes. After application of the primer coat the 
panels Were topcoated With an OEM 2-part urethane paint 
from Red Spot Paint & Varnish Co. Paint adhesion tests Were 
conducted in accordance With ASTM D3359B method. The 
results of this test Were as folloWs: Percent retained adhesion 
of Red Spot 2-part urethane paint on Dexter & Solvay D-161 
TPO: 100%. Percent retained adhesion of Red Spot 2-part 
urethane paint on Montell CA 187 TPO: 100%. 

[0117] Gasoline Resistance Was tested using General 
Motors test GM 9501P Method B. The results Were as 
folloWs: Percent loss after 1 hour in synthetic fuel mixture 
(55/45 VM&P naphtha/toluene): 2%-75% blistering Was 
observed. 

[0118] The GPC analysis for Examples 1-14 Was per 
formed on a Polymer Labs 210 GPC system equipped With 
a refractive index detector and a Viscotek 21 OR viscometer. 
Samples Were prepared by making ~1 mg/ml solutions in 
1,2,4-trichlorobenZene Which contained 0.05% (W/v) 2,6-di 
tert-butyl-4-methylphenol as an antioxidant. The samples 
Were dissolved under stirring at 150° C. for 2 hours and then 
?ltered through 1.0 pm unbound glass ?ber ?lters. The GPC 
oven, column and detector compartment Was maintained at 
140° C. The column set consisted of 3 Polymer Labs PLGel 
Mixed-B columns and one PLGel Mixed-B 10 pm guard 
column. The system Was calibrated using a set of polysty 
rene narroW molecular Weight distribution standards ranging 
from 7,500,000 to 7,000 g/mol. The calibration curve Was a 
universal calibration using the combination of the refractive 
index and viscometry detectors. Molecular Weight values are 
reported in absolute values as obtained through the universal 
calibration method. 

The claimed invention is: 
1. A solvent-based primer composition comprising: 

about 0.5 to about 40 Weight percent of a modi?ed 
polyole?n having a number average molecular Weight 
of up to 15,000 comprising an amorphous polyole?n 
selected from polypropylene homopolymers, copoly 
mers, terpolymers and mixtures thereof, Wherein the 
propylene copolymers and terpolymers contain about 1 
to about 99 mole percent ethylene, 1-butene, 1-pentene, 
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and 1-hexene, the amorphous polyole?n being chemi 
cally modi?ed With one or more unsaturated carboxylic 
acids selected from the group consisting of acids, esters 
and anhydrides; and 

a solvent selected from the group consisting of ester 
solvents, ketone solvents, aliphatic solvents, aromatic 
solvents and mixtures thereof. 

2. The solvent-based primer composition of claim 1, 
Wherein said unsaturated carboxylic acid esters or anhy 
drides are selected from the group consisting of maleic acid, 
maleic anhydride, fumaric acid, citraconic anhydride, aco 
nitic anhydride, itaconic anhydride, methacrylic acid and 
acrylic acid. 

3. The solvent-based primer composition of claim 1, 
Wherein the solvent is selected from toluene, xylene, hep 
tane, naphtha, mineral spirits, ethyl acetate, propyl acetate, 
isopropyl acetate, butyl acetate, isobutyl acetate, amyl 
acetate, ethyl propionate, propyl propionate, isobutyl isobu 
tyrate and petroleum distillates. 

4. The solvent-based primer composition of claim 3, 
Wherein the solvent comprises: 

about 1 to about 99 Weight percent of the solvent; and 

a co-solvent selected from the group consisting of 
acetone, methyl ethyl ketone, methyl isobutyl ketone, 
methyl amyl ketone and mixtures thereof. 

5. The solvent-based primer composition of claim 1, 
Wherein the modi?ed polyole?n has an acid number ranging 
from about 10 to about 100. 

6. The solvent-based primer composition of claim 5, 
Wherein the modi?ed polyole?n has an acid number ranging 
from about 20 to about 60. 

7. The solvent-based primer composition of claim 1, 
Wherein the modi?ed polyole?n has a molecular Weight 
ranging from about 1,000 to about 10,000. 

8. The solvent-based primer composition of claim 7, 
Wherein the modi?ed polyole?n has a molecular Weight 
ranging from about 4,000 to about 10,000. 

9. The solvent-based primer composition of claim 1, 
Wherein the amorphous polyole?n is a propylene copolymer 
or terpolymer containing greater than about 70 mole percent 
propylene. 

10. The solvent-based primer composition of claim 9, 
Wherein the amorphous polyole?n is a propylene copolymer 
or terpolymer containing about 80 to about 90 mole percent 
propylene. 

11. The solvent-based primer composition of claim 1, 
Wherein the solvent is present in an amount ranging from 
about 60 to about 99.5 Weight percent. 

12. The solvent-based primer composition of claim 1, 
comprising: 

about 0.5 to about 15 Weight percent of the modi?ed 
polyole?n, and 

about 85 to about 99.5 Weight percent solvent. 
13. The solvent-based primer composition of claim 1, 

Wherein the amorphous polyole?n is a chlorinated amor 
phous polyole?n. 

14. The solvent-based primer composition of claim 1, 
Wherein the primer composition is capable of improving the 
adherence of paint to polyole?n substrate. 

15. The solvent-based primer composition of claim 1, 
Wherein the modi?ed polyole?n has a Ring and Ball Soft 
ening Point ranging from about 90° C. to about 165 ° C. 
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16. The solvent-based primer composition of claim 1, 
wherein the modi?ed polyole?n has a glass transition tem 
perature ranging from about —30° C. to —10° C. 

about 1 to about 99 mole percent ethylene, 1-butene, 
1-pentene, and 1-hexene, the amorphous polyole?n 
being chemically modi?ed With one or more unsatur 

17. A solvent-based primer composition comprising: 

about 5 to about 10 Weight percent of a modi?ed poly 
ole?n having an acid number ranging from about 20 to 
about 60 and a number average molecular Weight 
ranging from about 4,000 to about 10,000 comprising 

ated carboxylic acids selected from the group consist 
ing of acids, esters and anhydrides, and a solvent 
selected from the group consisting of ester solvents, 
ketone solvents, aliphatic solvents, aromatic solvents 
and mixtures thereof. 

19. The method of claim 18, Wherein the substrate is a 
an amorphous polyole?n selected from the group con 
sisting of polypropylene copolymers, polypropylene 
terpolymer and mixtures thereof, Wherein the amor 

polyole?n substrate. 
20. The method of claim 18, comprising the additional 

step of: phous polyole?n contains about 80 to about 90 mole 
percent propylene, the polyole?n being chemically 
modi?ed With one or more unsaturated carboxylic acids 
selected from the group consisting of acids, esters and 
anhydrides; and 

about 85 to about 95 Weight percent of a solvent selected 
from the group consisting of ester solvents, ketone 
solvents, aliphatic solvents, aromatic solvents and mix 
tures thereof. 

18. A method of improving the adherence of paint to a 
substrate comprising the steps of: 

applying a solvent-based primer composition to a sub 
strate, 

Wherein the primer composition comprises about 0.5 to 
about 40 Weight percent of a modi?ed polyole?n hav 
ing a number average molecular Weight ranging from 
about 1,000 to 15,000 comprising an amorphous poly 
ole?n selected from polypropylene homopolymers, 
copolymers, terpolymers and mixtures thereof, Wherein 
the propylene copolymers and terpolymers contain 

coating the primed polyole?n substrate With paint. 
21. A solvent-based primer composition comprising: 

about 0.5 to about 40 Weight percent of a modi?ed 
polyole?n having a number average molecular Weight 
of up to 15,000 comprising an amorphous polyole?n 
selected from ethylene, 1-butene, pentene and hexene 
copolymers, terpolymers and mixtures thereof, Wherein 
the ethylene, 1-butene, 1-pentene and 1-hexene copoly 
mers and terpolymers contain about 1 to about 99 mole 
percent ethylene, 1-butene, 1-pentene, and 1-hexene, 
the amorphous polyole?n being chemically modi?ed 
With one or more unsaturated carboxylic acids selected 
from the group consisting of acids, esters and anhy 
drides; and 

a solvent selected from the group consisting of ester 
solvents, ketone solvents, aliphatic solvents, aromatic 
solvents and mixtures thereof. 


