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ABSTRACT OF THE DISCLOSURE

This invention relates to wax compositions containing
an ethylene-vinyl acetate copolymer and an acid compo-
nent. The acid component must contain at least 35 per-
cent by weight acid and at least 5 percent by weight liquid.
The acid can be a liquid and thus satisfy both require-
ments. If it is a solid, however, it must be utilized in com-
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bination with either a liquid acid or a liquid selected from 20

the group consisting of a hydrocarbon oil or a low molec-
ular weight liquid polymer of either styreme, butene or
propene. Preferred combinations include wax, ethylene-
vinyl acetate copolymer, a liquid styrene polymer, and
either rosin acid or dimerized fatty acid. The wax com-
positions of this invention have improved physical proper-
ties especially in the area of tensile, elongation and flex
strength.

This application is a continuation-in-part of my co-
pending application Ser. No. 457,218, filed May 19, 1965
now abandoned.

This invention relates to the production of improved
wax-polymer coating and laminating compositions, and,
in another aspect, to the production of these composi-
tions.

Wax has long been used to coat and laminate materials
such as paper, paperboard, cardboard, corrugated board,
regenerated cellulose, wood, leather goods, metal foil,
and similar sheet materials to impart thereto barrier
properties such as moisture, vapor and grease resistance,
protective properties such as hardness and scuff resist-
ance, and appearance properties such as gloss. Ideally,
the wax coating should be tough, hard, flexible, adhesive,
glossy, have a low water vapor transmission rate, high
grease resistance, and have good anti-blocking and fric-
tion properties. As coatings comprised exclusively of wax
do not possess all of the desired properties, modified wax
compositions containing polymers such as various poly-
ethylenes, propylene- or butyl-rubbers, poly-isobutylenes,
polyterpenes and various copolymers of the ethylene-
acryl and the ethylene-vinyl families have been developed.
However, the addition of the polymer causes an increase
in the melt viscosity of the coating which in turn makes
processing more difficult. Since the polymer is considera-
bly more expensive than wax, it is also desirable to utilize
as low a concentration as possible. Consequently, because
of the economic and processing restrictions encountered,
manufacturers have not been able to take full advantage
of all of the outstanding properties obtainable with wax-
polymer coatings.

A particular polymer that is used most successfully
in wax-based coating and laminating compositions is
ethylene-vinyl acetate copolymer (EVA). Wax composi-
tions containing this copolymer have better tensile
strength, elongation, break energy, gloss properties, and
the like than coatings comprised exclusively of wax. How-
ever, as the amount of copolymer increases the melt vis-
cosity and cost also rise.

Unexpectedly, I have found that the addition of an
organic carboxylic acid component to wax—EVA co-
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polymer blends imparts a significant increase in melt vis-
cosity. Consequently, through the practice of this inven-
tion, it is possible to lower the copolymer concentration
in a coating without reducing the physical properties
thereof. This reduction of copolymer concentration is
accompanied by a corresponding reduction in coating
viscosity.

It is therefore an object of this invention to provide
improved wax-polymer coating and laminating composi-
tions.

Tt is another object of this invention to provide wax-
ethylene-vinyl acetate copolymer based coating and
Jaminating compositions that have improved perform-
ance properties in conjunction with relatively lower vis-
cosities when the composition is at application tempera-
ture.

1t is a further object of this invention to provide an
improved method for producing these compositions.

In general, the compositions of this invention comprise
in parts by weight:

(A) 100 parts of a wax having a melting point greater

than 120° F. and,

(B) from about 5 to 150 parts of an ethylene-vinyl
acetate copolymer having a polymerized vinyl
acetate content ranging from 5 to 35 weight percent
and a melt index ranging from .1 to 1000 and,

(C) in an amount sufficient to impart to the composi-
tion a total acid number ranging from 5 to 200, a
non-corrosive acid component which is compatible
with the wax and ethylene-vinyl acetate copolymer
at the coating application temperature; said com-
ponent containing at least 35% by weight acid and
at least 5% by weight liquid, said acid and liquid
having a boiling point greater than 300° F. at 7
millimeters of mercury and selected from the group
consisting of:

(1) an organic carboxylic acid which is a liquid
at 70° F., has a viscosity at 100° F. ranging
from 500 to 10,000 SSU, an average molecular
weight ranging from 400 to 2500, and an acid
number in excess of 20,

(2) a hydrocarbon which is a liquid at 70° F.
selected from the group consisting of:

(a) an oil having a viscosity at 100° F. rang-
ing from 300 to 3,000 SSU,

(b) a styrene polymer having a viscosity at
100° F. ranging from 1,000 to 100,000
SSU and an average molecular weight rang-
ing from 300 to 3,000,

(c) a butene polymer containing at least 90
percent by weight butene, having a viscosi-
ty at 100° F. ranging from 1,000 to 1,000,-
000 SSU and an average molecular weight
ranging from 300 to 12,000,

(d) a propene polymer having a viscosity at
100° F, ranging from 10,000 to 1,000,000
SSU and an average molecular weight
ranging from 800 to 3,500, :

(3) an organic carboxylic acid which has a melt-
ing point above 70° F., an average molecular
weight ranging from 150 to 1500, and an acid
number in excess of 20.

The wax component utilized in the composition of this
invention can be of mineral, vegetable, animal or syn-
thetic origin or mixtures thereof. The waxes must have
a melting point greater than 120° F. Exemplary mineral
origin waxes are the petroleum waxes, ozocerite and
montan wax, etc. The petroleum and ozocerite waxes are
comprised essentially of paraffinic hydrocarbons, whereas
the montan wax is comprised essentially of high molecu-
lar weight esters, with traces of alcohols and acids also
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present. Examples of vegetable origin waxes are carnauba,
candelilla, Japan waxes and the like. Animal waxes suit-
able for use in the practice of this invention are beeswax,
Chinese wax, insect wax and similar waxes. The main
constituent of vegetable and animal origin waxes are
high molecular weight esters and saturated hydrocarbons
with smaller amounts of higher molecular weight alco-
hols and acids also being present. Exemplary synthetic
waxes are those produced by the esterification with poly-
hydric alcohols, the hydrogenation of vegetable oils and
those made by the Fischer-Tropsch Synthesis.

As noted above, certain waxes are composed of mix-
tures of chemical compounds which include minor
amounts of acids. Generally, however, these waxes do
not have an acid number in excess of 20. It is, therefore,
necessary that the acid component be added in order to
impart the minimum required acid number to the
composition.

The use of petroleum waxes represeats a preferred
embodiment of this invention. These waxes include para-
flin waxes which have a melting point from 115° F. to
200° F. and the microcrystalline waxes having a melting
point from 140° F. to 210° F. These waxes may be fully
refined and thus contain very small amounts of hydro-
carbon oils or they may be semi-refined (slack waxes)
and have hydrocarbon oil contents of up to about 30
percent.

The most preferred compositions of this invention
utilize a wax component containing either 100 percent
by weight microcrystalline wax or from 20 to 80 percent
by weight of a paraffin wax having a melting point rang-
ing from 120° F. to 180° F. and from 80 to 20 percent
of microcrystalline wax having a melting point ranging
from 140° F. to 200° F. These wax components provide
compositions which may be utilized in high temperature
applications. Increasing the concentration of microcrystal-
line wax will impart a higher maximum use temperature
and improve the ultimate physical strength while de-
creasing dimensional stability. With respect to paraffin
waxes as a class the use of a non-normal paraffin wax
imparts higher physical strength than the normal base
paraffin waxes.

The use of an ethylene-vinyl acetate copolymer is
critical to the practice of this invention. This ethylene-
vinyl acetate copolymer should have a polymerized vinyl
acetate content ranging from 5 weight percent to about
35 weight percent and a melt index ranging from 0.1 to
about 1000 (ASTM D1238-62). The preferred ethylene-
vinyl acctate copolymers are those having a polymerized
vinyl acetate content ranging from 15 weight percent to
35 weight percent and a melt index ranging from about
.1 to about 150. The most preferred ethylene-vinyl acetate
copolymers contain from 26-29 percent polymerized
vinyl acetate and have melt indices ranging from 0.1 to 25.

The concentration of EVA copolymer should be the
minimum amount necessary to impart the desired physical
properties to the composition. Concentrations ranging
from about 5 to about 150 parts by weight per 100 parts
of wax are operable. Preferably, the concentration of
of copolymer ranges from about 5 to about 100 parts per
1C0 parts of wax. Most preferably it ranges from 10 to
35 parts per 100 parts wax.

The acid component which is utilized in the practice
of this invention must have certain critical properties.
First, it must contain at least 35 weight percent of an
organic acid having an acid number greater than 20.
Secondly, it must contain at least 5 weight percent of an
organic liquid. Both the organic acid and the organic
liquid must have a boiling point greater than 300° F. at
7 mm. of mercury and both must be compatible with the
wax and ethylene-vinyl acetate copolymer at the temper-
ature at which the hot melt coating is being applied.
Preferably, the organic acid has an acid number in excess
of 30 and is present in the acid component in an amount
in excess of 50 weight percent. Preferably, the organic
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liquid is present in the acid component in an amount in
excess of 20 weight percent.

The acid component is incorporated into the composi-
tions of this invention in an amount sufficient to impart
thereto an acid number ranging from 5-200. Most prefer-
ably, it is present in an amount sufficient to impart an
acid number ranging from 10-75. The concentration of
acid component necessary to impart the required acid
number will, of course, depend on the particular acid and
liquid utilized, but generally it ranges from 10 to 150
parts by weight per 100 parts wax. The term, acid num-
ber, as used herein, is the number of milligrams of
alcoholic potassium hydroxide required to neutralize 1
gram of the composition in the presence of methyl orange.

Subject to the boiling point, compatibility and acid
number requirements heretofore set forth, the organic acid
which can be utilized in the practice of this invention
can be any aliphatic, alicyclic or aromatic acid having
one or more carboxyl groups. These acids can be saturated
or unsaturated. Exemplary saturated aliphatic carboxylic
acids are nonanoic acid, lauric acid, tetradecanoic acid,
pentacosanoic acid, natural occurring acids such as for
example coconut fatty acid and tallow fatty acid, sebacic
acid, 2-butyl-2-ethyl glutaric acid, and 2-propyl-1-2,4-
pentane tricarboxylic acid. Exemplary unsaturated ali-
phatic carboxylic acids are oleic acid, linoleic acid, linc-
lenic acid, and 5 - octene - 3,3,6 - tricarboxylic acid. Ex-
emplary saturated alicyclic carboxylic acids are the naph-
thenic acids (cycloparaffinic acids), including those which
have one or more alkyl side chains of varying length such
as cyclohexane pelargonic acid. Exemplary unsaturated
alicyclic carboxylic acids are abietic acid and acids ob-
tained by dimerizing or trimerizing higher molecular
weight unsaturated faity acids such as for example, oleic
or linoleic acid. Aromatic acids such as for example
naphthoic, anthroic, alkyl substituted phthalic acid, and
alkyl substituted naphthalic acid can also be used in the
practice of this invention.

Carboxylic acids that contain other functional groups
such as aldehyde, keto or hydroxyl groups can also be
used in the compositions of this invention provided, how-
ever, that the functional group does not hinder the car-
boxyl moiety. Consequently, acids such as 12-hydroxy-
stearic acid and oxidized petroleum waxes, having an acid
number in excess of about 20, can be also utilized in the
compositions of this invention. Acids containing small
proportions of other elements such as nitrogen, sulfur,
oxygen, phosphorous etc. can also be utilized provided the
additional elements do not hinder the carboxyl moiety.

While the acid component must contain both an acid
and a liquid, both of these requirements can be satisfied
by utilizing an organic carboxylic acid which is also a
liquid at 70° F. On the other hand, both liquid organic
acids and liquid organic non-acids can be used in the same
composition if desired. For example, liquid acids such as
the oligomers of fatty acids can be utilized alone or with
a solid organic acid or a liquid organic non-acid. If a
liquid organic carboxylic acid is used, it must have a melt-
ing point below 70° F., have a viscosity at 100° F. rang-
ing from 500~10,000 SSU, have a molecular weight rang-
ing from 400-2,500 and have an acid number in excess
of 20. Preferably, the acid has a viscosity at 100° F. rang-
ing from 500-2,000 SSU and an average molecular weight
ranging from 400-800. Preferred liquid acids are the
dimerized and trimerized fatty acids containing from
16-22 carbon atoms; for example, dimerized or trimerized
oleic, arachidonic, sorbic or eicosenic acids. Most pre-
ferred are the dimerized, and trimerized eighteen carbon
fatty acids such as dimerized or trimerized oleic or
linolenic acids.

Organic carboxylic acids which are not liquids at 70°
F. can be utilized if combined with at least § weight per-
cent of an organic liquid. This solid organic carboxylic
acid must have an average molecular weight ranging
from 150 to 1500 and an acid number in excess of 20,
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Preferably, this acid has an average molecular weight
ranging from 400-800 and has a melting point ranging
from 120°-200° F. A preferred solid organic carboxylic
acid is abietic acid which is commonly found in wood
rosins. This acid can be subjected to such chemical treat-
ments as isomerization, air oxidation, hydrogenation, dis-
proportionation or dimerization to alter its properties for
the particular application desired. Consequently, the use
of treated or untreated rosin acids represents a preferred
embodiment of this invention.

The organic liquids which can be utilized in the prac-
tice of this invention must be liquids at 70° F. and have a
boiling point greater than 300° F. at 7 millimeters of
mercury. As previously stated, the acid component must
contain at least 5 percent of a liquid organic acid or a
liquid organic non-acid. If a liquid organic non-acid is
utilized it must be a hydrocarbon compound selected
from the group consisting of oils or a styrene, butene or
propene polymer.

The oil which can be utilized as an organic liquid can
be any hydrocarbon oil having a viscosity at 100° F.
ranging from 300-3,000 SSU. Preferably, the oil has a
viscosity at 100° F. ranging from 500-1,500 SSU. The
mcst preferred oil is a refined white oil.

‘The styrene polymers which can be utilized as the or-
garic liquid in this invention must have a viscosity at 100°
F. 1anzing from 1,000-100,000 SSU and an average molec-
ular weight ranging from 300-3,000. Preferably, the vis-
cosity at 100° F. ranges from 800 to 3,500 SSU and the
average molecular weight ranges from 300-1,500. These
polymers can also be prepared by polymerizing various
styrene monomers to produce low molecular weight poly-
mers. A mixture of styrene monomers can be polymerized.
For example, suitable polymers can be derived from sty-
rene, alpha methyl styrene or alkylated styrenes such as
alkylated alpha-methyl styrene, alkylated alpha-methyl
para-methyl styrene, or alkylated para-methyl styrene or
mixtures thereof. A particularly suitable polymer of this
type is produced by the simultaneous alkylation and
polymerization of monomeric styrene, alpha-methyl sty-
rene alpha-methyl--para-methyl styrene, para-methyl sty-
rene or a mixture of these monomers.

The butene polymers which can be utilized as the
organic liquids in this invention must contain at least 90
percent by weight butene and have a viscosity at 100° F.
ranging from 1000 to 1,000,000 SSU and an average
molecular weight ranging from 300-12,000. Copolymers
containing butene and up to 10 percent of another lower
mono-olefin can also be utilized. Preferably the butene
polymer is a homopolymer which has a viscosity at 100°
F. ranging from 10,000 to 200,000 and an average molec-
ular weight ranging from 800-3,000. Most preferably the
average molecular weight ranges from 1,600 to 2,500.
The most preferred butene polymer is one prepared by
the homopolymerization of isobutylene.

The propene polymer which can be utilized as an
organic liquid in this invention has a viscosity at 100° F.
ranging from 10,000-1,000,000 SSU and an average
molecular weight ranging from 800-3,500. Preferably,
this polymer has a viscosity at 100° F. ranging from
20,000 to 50,000 SSU and an average molecular weight
ranging from 1,000 to 2,000. .

Preferred compositions can be prepared by utilizing as
the acid component a mixture of rosin acid and dimerized
fatty acids or a mixture of rosin acid and styrene polymer.
For example, the acid component can contain from 70 to
95 percent by weight rosin acid and from 5 to 30 percent
by weight of a dimer of 9,12-octadecadienoic acid or a
styrene homopolymer.

Ingredients commonly added to wax or ethylene-vinyl
acetate copolymers can be incorporated into the composi-
tions of this invention in functional amounts without de-
parting from the scope thereof. Examples of these ingredi-
ents include but are not limited to: heat and ultraviolet
light stabilizers, inert fillers, secondary plasticizers, anti-
blocking agents, pigments and colorants, anti-oxidants,
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gloss stabilizers, viscosity-index improvers, solvents, anti-
scuff agents, etc. Specifically, ingredients such as the solid
glycol esters of rosin acids can be added to improve color,
odor and heat stability.

The preparation of the compositions of this invention
is not critical to the practice. For example, these com-
positions can be prepared by heating the wax to a tem-
perature above its melting point, adding the ethylene-vinyl
acetate copolymer, acid component and other additives
and agitating vigorously until a homogeneous hot melt
is obtained. It has been found, however, that the acid
component facilitates the dispersion of the coplymer.
Therefore, if this method is used it is preferable to
incorporate the acid component into the melted wax prior
to the addition of the copolymer. A specific method for
preparation is as follows: the waxes are melted together,
any anti-oxidants or heat stabilizers are added and the
melt is then brought to a temperature about 275° F. The
acid component is heated to about 275° F. and added to
the hot melt. The ethylene-vinyl acetate copolymer is then
added to the melt accompanied by vigorous stirring while
maintaining the melt temperature above about 275° F.
After all of the copolymer has been added, the melt
temperature is raised to about 310° F. and agitated until
the composition is homogeneous.

It has been found that mixing time and heat require-
ments can be greatly reduced by first preparing a con-
centrate composed of the copolymer and acid component
and then mixing this concentrate into molten wax. This
method is referred to in Example IV as the master batch
method. In addition to reduced energy and heat require-
ments the resulting compositions have improved physical
properties over those prepared by conventional methods.
Generally, the improved process comprises admixing:

(a) a homogeneous blend prepared by combining at

a temperature ranging from 250° to 400° F. of:

(1) from 5 to 150 parts of an ethylene-vinyl
acetate copolymer having a polymerized vinyl
acetate content ranging from 5 to 35 weight
percent and a melt index ranging from .1 to
1000 and,

(2) in an amount sufficient to impart to the com-
position a total acid number ranging from 5
to 200, a non-corrosive acid component which
is compatible with the wax and ethylene-vinyl
acetate copolymer at the coating application
temperature, said component containing at least
35 percent by weight acid and at least 5 percent
by weight liquid, said acid and liquids having
a boiling point greater than 300° F. at 7 milli-
meters of mercury and selected from the group
consisting of:

(1) an organic carboxylic acid which is a
liquid at 70° F., has a viscosity at 100° F.
ranging from 500 to 10,000 SSU, an aver-
age molecular weight ranging from 400
to 2500, and an acid number in excess
of 20,

(2) ahydrocarbon which is a liquid at 70° F.
selected from the group consisting of:

(a) an oil having a viscosity at 100° F.
ranging from 300 to 3,000 SSU,

(b) a styrene polymer having a viscosity
at 100° F. ranging from 1,000 to
100,000 SSU and an average molecular
weight ranging from 300 to 3,000,

(c) a butene polymer containing at least
90 percent by weight butene, having
a viscosity at 100° F. ranging from
1,000 to 1,000,000 SSU and an average
molecular weight ranging from 300
to 12,000,

(d) a propene polymer having a vis-
cosity at 100° F. ranging from 10,000
to 1,000,000 SSU and an average
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molecular weight ranging from 800 to
3,500,

(3) an organic carboxylic acid which has a
melting point above 70° F., an average
molecular weight ranging from 150 to
1500, an acid number in excess of 20,

with

(b) 100 parts of a molten wax at a temperature ranging

from 150° F. to 275° F. and agitating until a
homogeneous blend is obtained.

It will be noted that in the examples the performance
characteristics of many of the compositions have been
rated by a 180° F. Flex number. This number was
obtained from a “180° Flex Life Test” which has been
developed to evaluate simultaneously the flexibility and
cohesive properties of wax-polymer compositions. The
test procedure involves subjecting the composition in the
form of injection molded short strips (14" x 1%¢’" and
approximately 70 mils thick), that have been aged 24
hours at 72° F. and 55 percent relative humidity, to
repeated 180° angle bends. This is accomplished by
mounting the molded strips in a holding bracket which
is attached to a reciprocating device. This device is placed
above a freely rotating fixed position roller of 1.5 diam-
eter. The roller is mounted parallel to and directly below

8

be construed as limitations on the invention. All parts
and percents are by weight.

EXAMPLE I

5 The compositions included in Table I below are illus-
trative of various acid components that can be employed
in the practice of this invention and also are indicative
of the improved flexibility and cohesive properties
obtained thereby. The compositions containing the acid
component were prepared by combining the copolymer
and acid component at 275° F. and agitating vigorously
with a 10,000 r.p.m. homo-mixer for about 10 minutes
until a homogeneous blend was obtained. This concen-
trate was then cooled to 70° F. and added uniformly
. to the molten wax which had been heated to a tempera-
ture of 230° F. The wax-concentrate mixture was raised
to and maintained at a temperature of 250° F. for about
3 minutes until a homogeneous blend was obtained. The
compositions which did not contain an acid component
were prepared by heating the wax to a temperature of
275° F. and adding the ethylene-vinyl acetate copolymer.
This mixture was agitated vigorously and maintained at
a temperature ranging from 270° F. to 300° F. for a
period of 2% hours, at which time a homogeneous blend
was obtained.

10

TABLE I

Formulation Noo - oo il 1 2 4 4 5 6 7

Components in parts by weight:

Paraffin wax !
Microerystalline wax 2..__.___
Ethylene-vinyl acetate copolymer 3.
Polymer of styrenc 4. ...

Alkylated polystyrene 5.
12-hydroxystearic acid 6__

Dimerized 9,12-octadecadienoic acid 7 .3
Rosin acid 8. e dcemecccccnaeen 5 9.3
Test Results:
Acid Number (ASTM D664-58) .o <0.1 <0.1 13.7 13,6 12,5 12.5 24.0
Viscosity at 250° F., ep.._.._. _ 17,3 17.9 20.9 20.4 17.1 17.3 17.5
Tensile yield, p.sif._ ... 310 395 378 421 549 560 485
Elongation, percent........ - 0.7 41 9.1 7.4 17.1 16.7 10.0
Break Energy, {t.1b./cu.in. 0.30 0.98 1.51 1.47 4.50 4.70 2.44
180° F1eX NO- oo ecem e 0 05 05 05 2.0 L5 0.5
Seal Strength, gr./in
Sulfite/sulfite oo aae 60 85 98 120 137 140 95
Sulfite/alumin. foil.____ 45 105 64 142 270 262 143
Sulfite/K-Cellophane 0 33 105 60 45 42 41

1 Refined paraffin wax, melting point, 150° F. (ASTM D-87).
2 Microerystalline wax, melting point, 175° F. (ASTM D-127).
3 Bound vinyl acetate content, 28 weight percent, melt index, 3.0.

4 A viscous liquid polystyrene; initial boiling point of 310° ¥. at 7 mm. of g pressure,
average molecular weight 325 to 350, specific gravity of about 1.03 and a viscosity at 100° F.
of approx. 1,500 SSU. K

5 A liquid polymer of styrene alkylated with a Cg wax olefin; at 7 mm. of Hg pressure,
initial boiling point, 302° F., 59% distills over at 600° . at 7 mm. Hg is compatible with wax
at 200° F. having an average molecular weight of 750 and a viscosity at 100° F'. of 2,000 SSU.

& Melting point, 172° F., Acid No. 225.

7 Melting point, 35° F., Acid No. 190 and a viscosity at 100° F. of 1,000 SSU.

¢ High degree of disproportionated wood rosin; melting point of 181° F. (Ring and Ball);
acid number of 154; saponification number of 189 and an average molecular weight of 450.

9 The tensile, elongation and break energy were determined by ASTM D1708-59T wsing

injection molded rather than milled specimens.

the holding bracket which cycles two inches to each side
of the roller. The bracket with the specimens mounted
reciprocates horizontally over the top of the roller wiping
the specimens across the roller. The specimens are flexed
through repeated 180° bends at a rate of 25, four inch
long horizontal cycles per minute at a temperature of
72° F. and a relative humidity of 55 percent. A strong
light is placed directly behind the bracket to facilitate
the determination of the end point which is taken as the
number of 180° flexes recorded before a crack appears
anywhere across the test area. This crack must be com-
pletely through the test strip as indicated by the light
shining through the cracked area. The “180° Flex num-
ber” is the average number of flexes that six test strips
have endured before the above-described end point is
reached.

The following examples are given to illustrate the
various embodiments of this invention and should not

Formulation Nos. 3 to 7 clearly show that compositions
with the acid component have better plastic-like and seal-
ing properties than the base compositions in Formulation
Nos. 1 and 2. It is highly unusual and surprising that prop-
erty improvements of such a high degree can be obtained
at such low copolymer concentrations. The compositions
of this invention illustrated in Table I would find use in
applications such as for instance, ice cream carton coat-
ings.

60

65

EXAMPLE 1I

70 The formulations included in Table II below illustrate

the improved barrier properties, in addition to the plastic-

like and sealing properties, of the compositions of this in-

vention. These compositions were prepared in essentially

the same manner described in Example 1. The components
75 are as defined in Table I.
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Formulation No

Components in parts by weight:

Polymer of styrene.
Alkylated polystyrer
12-hydroxystearic acid. -
Dimerized 9,12-octadeca
Rosin acid

Test Results:

Acid Number (ASTM D664-58) e oocemoceccemccacameene <0.1 <0.1
Viscosity at 250° F., 6P oce e acmmmrmm e ameamcma e nam 103 104.3
Tensile ¥ield, P.Sdo o oo e 350 498
Elongation, Percent. . o oo 1.0 8.0
Break energy ft. ID./eR. e oo iae e 1.20 2.41
180° F1eX N0 - oo cmcwmmmm e e mcmmcc e 0 2
Seal Strength, gr./in.:
Sulfite/sulfite. .- 150
Sulfite/Alum, foil... 164
Sulfite/K-Cellophane. 47
Water Vapor Transmissio 5 EX., 1.60
Grease Proofness at 73° F., flat, one side co: 34

19.3 22.7 22.5 22.5 46
100.5 106 98.5 100 99.5
447 557 560 571 639
9.7 11.7 39.1 385 17.7
3.41 3.49 9.71 9.67 5.81
334 308 47
157 131 400 407 487
141 127 418 431 307
95 47 85 88 97
................... 0.38 0.84
................... 168+ 168+

The compositions of formulation Nos. 10 to 14 when
compared to the base compositions of formulation Nos. 8
and 9 further show the effectiveness of the acid component
in improving the plastic-like, sealing-, and’ barrier-prop-
erties of the compositions and accomplishing this at lower
polymer concentrations and viscosity levels. For example,
formulation No. 13 contains essentially the same amount
of ethylene-vinyl acetate copolymer as formulation No. 9
yet it has 14 percent more tensile strength, 380 percent
more elongation, 300 percent more break energy, 15,200
percent higher flex number, an average of 130 percent
more seal strength and 500 percent more grease proofness.
Furthermore, this tremendous improvement is accom-
panied by a slight reduction in melt viscosity. The com-
positions included in Table II would find use, for instance,
in heat sealable carton or corrugated cardboard coating
applications.

25

30

EXAMPLE IIT

The compositions included in Tables ITI, IV, V and VI
below are further evidence that the components of the
compositions of this invention may be blended over a wide
range of proportions and that quite remarkable improve-
ments in properties are obtained at the higher copolymer
concentrations. These compositions were prepared in the
same manner as those described in Example I with one
exception. After a homogeneous blend of the concentrate
was prepared, its temperature was cooled to about 250°
F. at which time it was added to the molten wax. (In the
compositions of Tables I and II, the temperature of the
concentrate was at room temperature when it was added
to the molten wax.) After addition of the concentrate
to the molten wax, it took about one-half hour of stirring
until a homogeneous blend was obtained.

TABLE III-A

Formulation No

Paraffin Wax !
Microcrystalline Wax 2
EVA Copolymer 3
Rosin Acid 8
Organic Liquid:
White Oil 11
Dimerized Acid 7__
Solvent Oil 1¢

Test Results: -
Acid Number (ASTM D664-58) - oo < cccmecocccemmmmen 23.3 17.3 19.9 26.2 <0.1 17.3 22.3 6.0
Viscosity at 250° F., €D e o ooc et 33 33 33 33 103 103 103 168
Tensile at Break, p.s.1.9._ 400 357 405 378 e 425 407 393
Tensile at yield, p.s.i 400 340 405 373 350 425 407 393
Percent Elongation.___ 8.9 13.7 7.4 4.1 1.0 12.4 7.4 6.0
Break Energy, ft. #/ind_______. 2.3 3.8 2.0 0.9 1.2 3.4 1.8 1.6
Hardness at 110° ¥, (ASTM 1321) 20 oo 19 18 .. 19 19 20
See footnotes at bottom of Table III B.
TABLE III-B
F ormulation No. 25 26 27 28 29 30 3t 33 34
Parafin Wax o e ccccemmmmemmmmmmmemeaaan 83 83 83 83 83 83 83 83 83
Microeyrstalline Wax 2. . iieaaen 17 17 17 17 17 17 17 17 17
EVA Copolymer3. ... iaamamccmimmcneecmnnnnan 15.0 15.0 16.6 - 16.6 40.0 75.0 75.0 75.0 37.5
Rosin ACid 8. .. oo ccdamemmmmmesmm—m—aaoann 5. 5.0 30.0 40.0 10.0 52.5 52.5 30.0 75.0
Organic Liquid:
White Ol 8 e ccdcmmemmmmae—mmmmczecamc—mmme———— 20.0 10.0 16.7 22,5 oeoaee 450 ...
Dimerized Acid 7. 50 .. 22.5 37.5
Solvent Oil 10, oo ecccccmcrmmmmmmene— e nenaen
Test Results:
Acid Number (ASTM D664-58) cn o ooccoeamccccanmaane 12.6 5 . .8 .1 58.9 22.2 48.4
Viscosity at 250° F. CD oo aecinan 168 168 143 165 2,900 15, 800 17,000 13,250 1,200
Tensile at Break, p.s.d.8 e 472 400 201 135 497 513 519 408 140
Tensile at yield, DS ool 472 400 209 329 516 536 524 421 297
Percent Elongation. _ 90 8.3 17.7 48.7 23.8 323 630 28.0 75.8
Break Energy, ft. #/in.3. il 2.6 2.2 2.5 12.0 8.0 135.3 275.8 7.95 14.9
Hardness at 100° F, (ASTM 1321) . oo cacamacaacan ) ¥ R, 47 36 22 28 20 27 37

1,2,3,4,7,8 9 as defined in Table I.
carbon white oil having a viscosity at 100° ¥ of 500 SSU.

10 A solvent bright stock hydrocarbon oil having a viscosity at 100° ¥. of 2,770 SSU.

11 A fully refined hydro-
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TABLE IV-A
Formulation No. .- 36 37 38 39 40 41 42 43 44 45 46
Paraffin Wax 1. i 83 83 83 83 83 83 83 83 83 83 83

Microcrystalline Wax 2. . 7 17 17 7
EVA Copolymer3_ . .omeaenan . 150 16,0 13.3 166 16,6 200 17.3 193 17.3 20.0 15.7
Polyethylene ¥5_______________________ 3 3 3
Rosin Acid 8 e emneemean
Organic Liquic :
Dimerized ACId T e me e amme— e e —mmm e mm—mmmmmm e mm e m—— e
Trimerized Acid Y. ... ...
Polystyrene d_____ . .. .. .. ..._
Polybutene 8. _____.______..___..
Polybutense 4_
Polypropylene 12
Solvent Oil 10__
White Oil 11__
Test Results:
Viscosity at 250° F. cp .................................... 130 160 198 236 205 325 203 432 209 323 164
Tensile at yield, p. Sd. -
Elongation, percent ..... -

Break Energy, ft. #/in3____.__ D22 14 13 29 3.2 .9 42 3 3.6 19

180° Flex Numb ................. ... 1583 69 35 42 239 215 75 129 97 104 122

Hardness at 110° F. (ASTM 1321) - ... . ... 15 13 15 12 14 13 11 8 12 11 10

See footnotes at bottom of Table IV B.
TABLE IV-B

Formulation NO. . oo iinicciaiae 47 48 49 50 51 52 53 54 55 56
Paraffin Wax  ____ .. 83 83 83 83 83 83 83 83 83 83
Microcrystalline Wax 2 17 17 17 17 17 17 17 17 17 17

EVA Copolymer3____
Polyethylene ... _____
Rosin Aeid 8 il
Organic Liquid:
Dimerized Acid 7. ..o aio_
Trimerized Acid ¥..
Polystyrene 4. ______
Polybutene B_______

go%ybuteng, u_ e

olypropylene 2__._..
Solvent Oil ©__.__.__.
White Ofl I e em e mem e

Test Results:
Viscosity at 250° F.y CPuneeeoaecaccancaeicnas 161 181 312 178 233 180 350 184 161 193
Tensile at yield, p.s.i.f._ - 351 351 375 349 339 399 411 389 402 418
Elongation, percent..._. - 10.0 22.5 24.3 22.8 12.4 36.6 27.4 38.3 19.9 13.0
Break Energy ft. —fin.3_ - 0.9 1.8 2.4 2.1 1.0 3.9 3.2 4.0 2.1 1.4
180° Flex Number. . 67 237 128 151 73 195 489 191 75 157
Hardness at 110° F. (AS’I‘M 1 - 11 13 13 11 11 12 12 12 11 10
4,238,780 as defined in TableI. 10, ! ag defined in Table III. 12A viscous liquid propylene homopolymer having an average molecular

weight of 1,120 and a viscosity at 100° F. of 69,000 SSU. ¥ A viscous liquid butene homopolymer having an average molecular weight of 1,500 and a
viscosity at 100° F. of 100,000 SSU. M A viscous liquid butene homopolymer having an average molecular weight of 2,500 and a viscosity at 100° F.
of 715,000 SSU. 5 A solid polyethylene homopolymer having an average molecular weight of 2,000.

TABLE V-A

Formulation NO. oo iriicins 57 58 59 60 61 62 63
Parts:
WaX. el 2100 5100 6100 §100 10100 12100
Ethylene-vmyl Acetate Copolymer (%) 12.5 12.5 7.5 7.5 7.5 9.3
Rosin Aeid (&) .. .. . 3.7 3.7
Transcinnamic Acid (1) -
Organic Liquid:
Dimerized Aei (1) oo oo oo —————— 8.8  mceeaen

Polystyrene (4)..
White Oil (1)
Test Results:

Acid Number (ASTM D664-58) .. ...._._. 17.6 13.3 15.3 19.3 22.3 12.6 <0.1
Kinematic Viscosity at 250° F., ep-. 3

Tensile at break, p.s.i. (®)......
Tensile at ymld, D.s.
Elongation, percent.
Break Energy, ft. #/in.(%).
180° Flex Number_ . _.__._.._..
Hardness at 110° F. (ASTM 1321)._

See footnotes at bottom of Table V B;
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TABLE V-B
Formulation No.. 64 64 66 67 68 69
Parts:
Wax. 12199 18 100 %100 14 100 15 100 16100
Ethylene-vinyl Acetate Copolymer S.._. 7.3 29.0 16.7 20.0 30.0 8.3
Rosin Acid 8 21.4 33.4 313 20,0 eceeemmenn
Transcinnamic Acid 1 vomovoacrccaunan 18.8
Organic Liquid:
Dimerized Acid 7.... 25.0
Polystyrene 4__ 18.8 10.8 16.7 15.3 17 eiccaes
White Oil 1.
Test Results:
Acid Number (ASTM D664-58).carermun 59.4 19 30 28 18 32.6
Kinematic Viscosity at 260° F., ¢Ponoa-- 67 600 200 284 600 34.2
Tensile at break, p.s.i.?
Tensile at yield, p.s.i 500 387 430
Elongation, percent 13.6 22.8 27.2
Break-Energy, ft. #/in.3. 18.0 22.7 27.8
180° Flex NUmMber. oo ceemvmmecacecnenen 4 230 190 420
Hardness at 110° F. (ASTM 1821) v ccmvccnmmmmamenn 12 14 12

1 An isoparaffin wax having a melting point of 145° F. (ASTM D-127).
2'A mixture of waxes containing 75 pts. of & parafiin wax having a melting point of 152° F. (ASTM D-127)
and 25 pts. of a microcrystalline wax having a melting point of 205° F. (ASTM D-127).

3and ¢ As defined in Table I (3) and (4).

5 A mixture of waxes containing 50 parts of a isoparaffin wax having a melting point of 145° F. (ASTM D-127)

25 pts. of a microcrystalline wax having a melting point of 205° F,
line wax having a melting point of 175° F. (ASTM D-127)

(ASTM D-127) and 25 pts. of & microcrystal-

8 A microcrystailine wax having a melting point of 505“ F. (ASTM D-127),

7,8 and ¢ as defined in Table I7, 8 and o

18 A microerystalline wax having a melfing point of 175° F. (ASTM D-127).

1 As defined in Table IIL 1,

12°A carnsuba wax having a melting point of 210° F. (ASTM D-127).

13 A wax blend containing 65 parts of a refined paraffin wax having a melting point of 160°-155° F. (ASTM

D-87) and 35 parts of a microcrystalline wax having a melting point of 175°

F. (ASTM D-127).

1 A wax blend containing 83 parts of the paraffin wax and 17 parts of the microcrystalline was defined in .
15 A wax blend containing 67 parts of the paraffin wax and 34 parts of the microcrystalline was defined in 1.
16 A wax blend containing 90 parts of the paraffin wax and 10 parts of the microcrystalline was defined in 13,

TABLE VI
Formulation NO_o o cvomcmmccmccccmmaammaann 70 7 72 73
Components in parts by weight:
Ppa.r waxl ___. Y_.._.g _______________ 90.5 77.8 90.0 90.0
Mieroerystalline wax 2 oo . 95 222 100 100
Ethylene-viny! acetate copolymer 3.__.. 33.0 36.8 50.0 60.0
Polymer of styreneé_... demremennoocemmnes 10,3 721 ...
Dimerized 9,12-octadecadienoic acid 7o oocmmmeemmoonnnnzooon 68.0
Disporportionated rosin & 72,1 68.0
Test Results:
Acid Number (ASTM D664-58) - - - --- <0.1 <0.1 441 9L7
Kin. Vis. at 250° F., ¢Paca--uu _ 2,150 2,160 1,730 1,690
Tensile yield, p.sdf_ . ... 690 617 547 623
FElongation, percent. ... 4.5 17.9 387.4 ©53.4
Break energy, ft. Ib.jeu. in. .- 4,1 8.3 107.3 24.7
180° F1eX NO- v ccvrmcmmmmmccaececamm 20 178 3,100 417

4 7 8 9 g3 defined in Table L.

1’2'8, t ]

EXAMPLE IV

The formulations included in Table VII below serve to
illusirate that additional property improvements of the
compositions of this invention can be obtained by prepar-
ing the compositions according to the master-batch
method rather than conventional methods. The composi-
tions of formulation Nos. 74 and 76 were prepared con-
ventionally by heating the wax to a temperafure of 230°
F. and adding thereto the polymer of styreme and car-
boxylic acid. A homogeneous mixure of these compo-
nents was almost instaneously obtained with moderate
stirring. The temperature of the homogeneous mixture
was then raised to 25° F. and the ethylene-vinyl acetate
copolymer was added gradually. The resulting mixture
was stirred vigorously for about 1 hour at which time a
homogeneous blend was obtained. Examples 75 and 77
were prepared by the master batch method. Accordingly
a mixture of the polymer of styrene and carboxylic acid
was heated to a temperature of 230° F. and with moderate
stirring a homogeneous mixture of these components was
almost instantaneously obtained. Thereupon the ethylene-
vinyl acetate copolymer was added. The temperature was
maintained between 275° F. and 300° F. and after stirring
the mixture for about 10 minutes a homogeneous blend
was obtained. The temperature. of the mixture was then
raised gradually to 400° F. over a 5 minute period and
maintained at this temperature for about 2 minutes. The
mixture was then cooled to about 250° F., added to the
molten wax component and after a few minutes of stirring
a homogeneous blend was obtained. The improved prop-
erties obtained by preparing the compositions of this in-
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vention by the master-batch method are evident from the
test results indicated in Table VII below.

TABLE VII
Formulation NoO oo acmmceamecnea 74 7 % 7
Components in parts by weight: .
Paraffin wax 1o 90.5 90.5 89.7 89.7
Microerystalline wax 2 ... . 95 9.5 103 10.3
Ethylene-vinyl acetate copolymer 3 . 14,7 147 118 11.8
Polymer of Styrenet ____ 220 22.0 oo
Disproportionated rosin 8_ 22.0 22.0 17.8 17.8
Dimerized Cis Fatty acid ? 17.8 17.8
Test Results:
Kin, Vis. at 250° F., ep__..._._ 74.6 98.2
Acid Number (ASTM D664-58) . 46,8 46.8
Tensile yield, p.s.i.9 - oo b57 639
Elongation, percent..._.. 3 .5 8.7 1.7
Break energy it. 1b.feu. in ... 5,01 9.67 3.11 5.8l
180° Flex NOunw o ccecaaeccaccccammmmmammmae 79 308 15 47

1,2,3,4 7 8, 0 as defined in Table I

The compositions of this invention provide a number of
advantages over prior art heat sealable laminating and
coating compositions. The instant compositions have bet-
ter barrier, protective, and other performance properties
at relatively the same or lower viscosity values and are
more economical. These improved properties can be ob-
tained with lower concentrations of ethylene-vinyl acetate
copolymer. In addition, these compositions can be pre-
pared in less time and with lower heat and energy require-
ments than the prior art compositions.

Another advantage in the compositions of this invention
is that they have properties that are truly plastic-like in
nature. Compositions containing higher proportions of
ethylene-vinyl acetate copolymer can be prepared without
degradation and a high increase in melt viscosity. Futher-
more the instant compositions which contain a relatively
high proportion of wax, i.e., about 10 to 60 weight percent,.
have such plastic-like properties that they can be extruded

~ and calendered into films and sheets or utilized in thermo-

plastic processes such as compression, injection or blow
molding.

The compositions of this invention can be used to coat
any type sheet materials such as paper, metal foil, corru-
gated carton or cardboard, wood panel, glass, etc. Suitable
blends can also be formulated for coating tri- or poly-
dimensional objects such as boxes, bags, etc. by routine
curtain coating, dipping or spraying techniques. Composi-
tions can be prepared having very low pick and blocking
temperature in conjunction with excellent laminating prop-
erties thereby rendering them particularly desirable for
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present day packaging applications. A particularly pre-
ferred embodiment involves the coating of paperboard
with the compositions of this invention.

I claim:

1. A composition comprising in parts by weight:

(A) 100 parts of a wax having a melting point greater
than 120° F.,

(B) from 5 to 150 parts of an ethylene-vinyl acetate
copolymer having a polymerized vinyl acetate con-
tent ranging from 5 to 35 weight percent and a melt
index ranging from .1 to 1000,

(C) in an amount sufficient to impart to the composi-
tion a total acid number ranging from 5 to 200, a
non-corrosive acid component which is compatible
with the wax and ethylene-vinyl acetate copolymer
at the coating application temperatures; said compo-
nent containing at least 35 percent by weight acid
and at least 5 percent by weight liquid, all having
boiling points greater than 300° F. at 7 millimeters
of mercury, said acid being selected from the group
consisting of:

(1) an organic carboxylic acid which is a liquid
at 70° F., has a viscosity at 100° F. ranging
from 500 to 10,000 SSU, and average molecular
weight ranging from 400 to 2500, and an acid
number in excess of 20,

(2) an organic carboxylic acid which has a melt-
ing point about 70° F., an average molecular
weight ranging from 150 to 1500, and an acid
number in excess of 20 and,

(3) mixtures of (1) and (2)

saidf liquids being selected from the group consisting
of:

(1) an organic carboxylic acid which is a liquid
at 70° F., has a viscosity at 100° F. ranging
from 500 to 10,000 SSU, and an average molec-
ular weight ranging from 400 to 2500, and an
acid number in excess of 20,

(2) a hydrocarbon which is a liquid at 70° F.
selected from the group consisting of:

(a) an oil having a viscosity at 100° F. rang-
ing from 300 to 3,000 SSU

(b) a styrene polymer having a viscosity at
100° F. ranging from 800 to 100,000 SSU
and an average molecular weight ranging
from 300 to 3,000

(c) a butene polymer containing at least 90
percent by weight butene, having a vis-
cosity at 100° F. ranging from 1000 to
1,000,000 SSU and an average molecular
weight ranging from 300 to 12,000

(d) a propene polymer having a viscosity at
100° F. ranging from 10,000 to 1,000,000
SSU and an average molecular weight
ranging from 800 to 3,500.

(3) mixtures of (1) and (2).

2. A composition according to claim 1 wherein the
wax is a petroleum wax. :

3. A composition according to claim 1 wherein the
ethylene-vinyl acetate copolymer has a polymerized vinyl
acetate content ranging from 15 to 35 weight percent and
a melt index ranging from 0.1 to 150.

4. A composition according to claim 1 wherein the
liquid organic carboxylic acid of (C)-(1) is a dimerized
fatty acid containing from 16 to 22 carbon atoms.

5. A composition according to claim 1 wherein the
hydrocarbon oil of (C)-(2)-(2) is a refined white oil.

6. A composition according to claim 1 wherein the
styrene polymer of (C)-(2)-(b) is a homopolymer hav-
ing an average molecular weight ranging from 300 to
1500 and a viscosity at 100° F. ranging from 8C0 to 3500
SSU.

7. A composition according to claim 1 wherein the
butene polymer of (C)-(2)-(c) is an isobutylene homo-
polymer having an average molecular weight ranging
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from 800 to 3000 and a viscosity at 100° F. of 10,000
to 200,000 SSU.

8. A composition according to claim 1 wherein the
propene polymer of (C)-(2)-(d) is a homopolymer
having an average molecular weight ranging from 1000
to 2000 and a viscosity at 100° F. ranging from 20,000
to 50,000 SSU.

9. A composition according to claim 1 wherein the
solid organic carboxylic acid of (C)-(3) contains a
major amount of abietic acid.

10. A composition according to claim 1 wherein the
acid component of (C) is a mixture of liquid and non-
liquid organic carboxylic acids.

11. A composition according to claim 10 wherein the
acid component is a mixture containing dimerized fatty
acids containing 16 to 22 carbon atoms and rosin acids.

12. A composition according to claim 1 wherein the
acid component of (C) is a mixture containing a styrene
polymer and rosin acids.

13. A composition according to claim 1 wherein the
acid component of (C) is present in an amount suoffi-
cient to impart to the composition an acid number rang-
ing from 10-75.

14. A composition according to claim 1 wherein:

(A) the wax component is a blend containing from
20-80 parts paraffin wax and from 80-20 parts of
a microcrystalline wax.

(B) the ethylene-vinyl acetate copolymer has a poly-
erized vinyl acetate content ranging from 26 to 29
percent by weight, a melt index ranging from 0.1
to 25 and is present in an amount ranging from S
to 100 parts.

(C) The acid component is present in an amount suffi-
cient to impart to the composition an acid number
ranging from 10-75 and is a mixture comprising

(1) from 70 to 95 percent by weight of rosin
acids and

(2) from 5 to 30 percent by weight of a styrene
homopolymer having an average molecular
weight ranging from 300 to 1500 and a viscosity
at 100° F. ranging from 800 to 3500 SSU.

15. A composition according to claim 1 wherein:

(A) the wax component is a blend containing from
20-80 parts paraffin wax and from 80-20 parts of
of microcrystalline wax,

(B) the ethylene-vinyl acetate copolymer has a polym-
erized vinyl acetate content ranging from 26 to
29 percent by weight, a melt index ranging from 0.1
to 25 and is present in an amount ranging from 5 to
100 parts,

(C) the acid component is present in an amount suffi-
cient to impart to the compesition an acid number
ranging from 10-75 and is a mixture comprising:

(1) from 70 to 95 percent by weight of rosin
acids

(2) from 5 to 30 percent by weight of a dimer
of 9,12-octadecadienoic acid.

16. A process for preparing homogeneous composi-
tions comprising admixing:

(A) a homogeneous blend prepared by combining at
~  a temperature ranging from 250° F. to 400° F. of:

(1) from 5 to 150 parts of an ethylene-vinyl ace-
tate copolymer having a polymerized vinyl ace-
tate content ranging from 5 to 35 weight per-
cent and a melt index ranging from .1 to 1000
and,

(2) in an amount sufficient to impart to the com-
position a total acid number ranging from 5
to 200, a non-corrosive acid component which
is compatible with the wax and ethylene-vinyl
acetate copolymer at the coating application
temperature, said component containing at least
35% by weight acid and at least 5% by weight
liquid, said acid and liquids having a boiling
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point greater than 300° F. at 7 millimeters of 1,000,000 SSU and an average molec-
mercury and selected from the group consisting ular weight ranging from 800 to 3500.
of: (¢) an organic carboxylic acid which has a
(a) an organic carboxylic acid which is a melting point above 70° F., an average
liquid at 70° F., has a viscosity at 100° F. 5 molecular weight ranging from 150 to
ranging from 500 to 10,000 SSU, an aver- 1500, an acid number in excess of 20,
age molecular weight ranging from 400 to with
2500, and an acid number in excess of 20, (B) 100 parts of a molten wax at a temperature rang-
(b) a hydrocarbon which is a liquid at 70° F. ing from 150° F. to 275° F. and agitating until a
selected from the group consisting of: 10 homogeneous blend is obtained.
(1) an oil having a viscosity at 100° F. 17. An article of manufacture coated with the com-
ranging from 300 to 3,000 SSU position of claim 1.
(2) a styrene polymer having a viscosity References Cited
at 100° F. ranging from 1,000 to
100,000 SSU and an average molec- 15 UNITED STATES PATENTS
ular weight ranging from 300 to 3,000. 2,638,460 1/1951 Crouch — oo 260—33.6
(3) a butene polymer containing at least 3,232,895 2/1966 Klein et al. o 260—27
90 percent by weight butene, having a 3,294,722 12/1966 Apikos et al. oo 260—28.5

viscosity at 100° F. ranging from 1000 ) X

to 1,000,000 SSU and an average 99 DONALD E. CZAJA, Primary Examiner.

ﬁoé%c&llar weight ranging from 300, to WILLIAM E. PARKER, Assistant Examiner.
(4) a propene polymer having a viscos- US. Cl. XR.

ity at 100° F. ranging from 10,000 to 260—28.5, 33.6, 23; 161—235, 251
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