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(57)  The present invention provides for a method of
improving the pull-up characteristic of a leather sub-
strate darkened with a finishing oil modified by dissolv-
ing a modifier in a conventionalfinishing oil. The modifier
may be polymerized from a monomer mix of alkyl acr-
ylates and alkyl methacrylates. Improved pull-up char-
acteristic of a leather substrate is esthetically very ap-
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ifier of the present invention increases the viscosity of
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oil over more area of the leather substrate than conven-
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darkened with the finishing oil.
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Description

The present invention generally relates to a method of finishing leather substrates and more particularly relates
to improving the pull-up characteristic of finished leather substrates and a modified finishing oil used to therein.

Prior to subjecting a leather substrate to a typical finishing step, raw hide, pelt or skin obtained from animal ca-
davers, undergoes several steps before it is converted into an esthetically pleasing, physically strong and pliable fin-
ished leather substrate. Raw leather substrate typically undergoes two distinct sets of process steps. First typically
being a wet process during which initially hair from the grain side and any remaining tissues from the flesh side of the
skin are removed. The raw hide, pelt or skin is then converted by tanning and then drying operations into a crust leather
substrate.

During a typical second set of steps, the crust leather substrate is generally mechanically softened by pulling and
stretching, after which it is subjected to a finishing process, which typically involves a variety of methods, such as, for
example, applying pigmented or clear films, or applying layers of dyes, oils or waxes on the grain side of the leather
substrates. One of the increasingly important finishing processes involves applying a finishing oil on a leather substrate,
which results in darkening the grain side of the finished leather substrate. This leather finishing process is also com-
monly referred to as the "oiling-off' process. One of the important characteristic of this type of darkened leather substrate
is its "pull-up" characteristic, which is typically observed when the flesh side of leather substrate is stretched and pulled
over a hard blunt edge to produce lightening of color on the grain side of the leather substrate surface. The pull-up
characteristic is also observed when the flesh side of a darkened leather substrate is pulled hard over the knuckles of
a person, thereby producing lightening of color on the grain side of the leather substrate. Such a lightening of color on
the grain side of the leather substrate surface typically recedes when the lightened area on the grain side surface of
the leather substrate surface is rubbed under digital pressure. Higher the degree of lightening produced on the grain
side of the leather substrate, higher will be the pull-up characteristic of the darkened leather substrate surface, which
is considered esthetically more pleasing by a consumer.

One of the major problems encountered with conventional finishing oils used in improving the pull-up characteristic
of the darkened leather substrate surface, is their tendency to migrate away from the grain side to the flesh side of the
leather substrate. As a result, less than desired amount of finishing oil stays on the grain side of the leather substrate
surface. It is necessary to have more, not less, amount of finishing oil available on the grain side of the leather surface
for improving the pull-up characteristic to the leather substrate. The present invention solves this problem by modifying
the conventional finishing oil to reduce the rate of migration from the grain side to the flesh side of the leather substrate.
As a result, more of the finishing oil stays on the grain side substrate surface thereby helping in improving the pull-up
characteristic to the leather substrate.

Furthermore, since the modified finishing oil of the present invention substantially stays on top of the leather surface
for a longer period of time, a significantly longer "open time" is advantageously provided. "Open time" means the time
duration available to a manufacturer during which the finishing oil is spread over the grain side of a leather substrate
before ii is absorbed within the leather substrate. Thus, the longer open time provided by the modified finishing oil of
the present invention, permits a manufacturer to cover up to 30 percent more surface area of a leather substrate when
compared to conventional finishing oils. Furthermore, such an increase in leather surface coverage is attained without
substantially adversely affecting the pull-up characteristic of the leather substrate.

Yet another advantage of the method and the composition of the present invention is less soiling of any clothing,
such as, socks worn by a person, resulting from lesser amounts of finishing oil migrating from the grain side of a leather
substrate, such as, shoe, to the flesh side, which typically comes in contact with the clothing.

The present invention is directed to a method of improving the pull-up characteristic of a leather substrate com-
prising:

dissolving a modifier in a finishing oil to form a modified finishing oil for increasing the viscosity of said finishing
oil by from 10 percent to 500 percent;

applying a layer of said modified finishing oil to said leather substrate to improve its said pull-up characteristic over
that provided by said finishing oil.

The present invention is further directed to a modified finishing oil suitable for improving the pull-up characteristic
of a leather substrate comprising:

a finishing oil and;

a modifier dissolved in said finishing oil to form a modified finishing oil, wherein said modifier is polymerized from
a monomer mix, which includes:

a monomer (i) comprising from 0 to 40 weight percent of an alkyl methacrylate or alkyl acrylate in which the alkyl
group contains from 1 to 6 carbon atoms, and various mixtures thereof,
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a monomer (ii) comprising from 30 to 90 weight percent of an alkyl methacrylate or alkyl acrylate in which the alkyl
group contains from 7 to 15 carbon atoms, and various mixtures thereof, and

a monomer (iii) comprising from O to 40 weight percent of an alkyl methacrylate or alkyl acrylate in which the alkyl
group contains from 16 to 24 carbon atoms, and various mixtures thereof, all the weight percentages being based
on the total weight of said modifier solids.

"GPC weight average molecular weight" means the weight average molecular weight determined by gel permeation
chromatography (GPC) which is described on page 4, Chapter | of The Characterization of Polymers published by
Rohm and Haas Company, Philadelphia, Pennsylvania in 1976, utilizing polymethyl methacrylate as the standard.

The first step of the method of the present invention includes dissolving a modifier in a conventional finishing oil
to produce a modified finishing oil having increased viscosity. The amount of modifier dissolved in the finishing oil varies
in the range of from 10 percent to 50 percent, preferably in the range of from 15 percent to 40 percent, most preferably
in the range of from 25 to 35 percent, all by weight percentages being based on the total weight of the modified finishing
oil for increase the viscosity of the resulting modified oil in the range of from 10 percent to 500 percent, preferably in
the range of from 50 percent to 200 percent, over that provided by the finishing oil before it is modified by the method
of the present invention.

Some of the modifiers suitable for use in the present invention include polymers polymerized from the following
list of monomers. For, example, the monomers used in the present invention can be a single monomer or a mixture
having different numbers of carbon atoms in the alkyl portion. The alkyl portion of the methacrylate and acrylate mon-
omers is an important factor in the performance characteristics of the polymers of the invention. By this is meant that
the average number (n) of carbon atoms (C,,) in the side chain alkyl groups of the acrylate or methacrylate backbone
polymer is selected to maximize viscosity characteristics of the resulting modifier. The modifier of the present invention
is a copolymer polymerized from monomers selected from the group consisting of (C,-C,,) alkyl methacrylates, (C,-
Coy) alkyl acrylates and a mixture thereof. Generally, when the average C,, is less than about 7, the resultant polymers
may have poor solubility in the finishing oils, which is desirable for improving the pull-up characteristic of a leather
substrate. The average number of carbon atoms in the alkyl group of the acrylate or methacrylate monomers used to
prepare the polymeric additives varies from 7 to 18, preferably from 8 to 12. In the instance where the monomers are
allacrylates or substantially all acrylates, then the average carbon number of the side chain alkyl groups of the backbone
polymer will vary somewhat and the average number of carbon atoms will be that which matches the solubility param-
eters of the corresponding methacrylate backbone polymers. Such solubility parameters are readily known and under-
stood by those in the art.

To obtain a balance of desired performance characteristics relating to viscosity improvement, better ability to spread
over the leather substrate, monomers comprising a mixture of alkyl methacrylates and alkyl acrylates is used. Conse-
quently, in one embodiment of the invention, the modifier is polymerized from a monomer mix, which includes a mon-
omer (i) comprising from O to 40 weight percent of an alkyl methacrylate or alkyl acrylate in which the alkyl group
contains from 1 to 6 carbon atoms, and various mixtures thereof, a monomer (ii) comprising from 30 to 90 weight
percent of an alkyl methacrylate or alkyl acrylate in which the alkyl group contains from 7 to 15 carbon atoms, and
various mixtures thereof, and a monomer (iii) comprising from 0 to 40 weight percent of an alkyl methacrylate or alkyl
acrylate in which the alkyl group contains from 16 to 24 carbon atoms, and various mixtures thereof. All the percentages
are based on the total weight of the modifier solids and the total of monomers (i), (ii) and (iii) equals 100 percent of the
weight of the modifier. The amount of monomers (i) in the modifier preferably varies from O to 25 weight percent; the
amount of monomers (ii) preferably varies from 45 to 85 weight percent and more preferably from 50 to 60 weight
percent; and the amount of monomers (iii) varies from 5 to 35 weight percent and more preferably from 25 to 35 weight
percent.

Examples of monomer mix which include alkyl methacrylate or alkyl acrylate where the alkyl group contains from
1 to 6 carbon atoms is referred to as "low-cut" alkyl methacrylate or alkyl acrylate and some of the suitable monomers
are methyl methacrylate (MMA), methyl and ethyl acrylate, propyl methacrylate, butyl methacrylate (BMA) and acrylate
(BA), isobutyl methacrylate (IBMA), hexyl and cyclohexyl methacrylate, cyclohexyl acrylate and combinations thereof.
Preferred low-cut alkyl methacrylates are methyl methacrylate and butyl methacrylate.

Examples of monomer mix which include alkyl methacrylate or alkyl acrylate where the alkyl group contains from
7 to 15 carbon atoms is referred to as "mid-cut" alkyl methacrylates or alkyl acrylates and some of the suitable monomers
are 2-ethylhexyl acrylate (EHA), 2-ethylhexyl methacrylate, octyl methacrylate, decyl methacrylate, isodecyl methacr-
ylate (IDMA, based on branched (C,)alkyl isomer mixture), undecyl methacrylate, dodecyl methacrylate (also known
as lauryl methacrylate), tridecyl methacrylate, tetradecyl methacrylate (also known as myristyl methacrylate), penta-
decyl methacrylate and combinations thereof. Also useful are: dodecyl-pentadecyl methacrylate (DPMA), a mixture of
linear and branched isomers of dodecyl, tridecyl, tetradecyl and penta-decyl methacrylates; and lauryl-myristyl meth-
acrylate (LMA), a mixture of dodecyl and tetradecyl methacrylates. Preferred mid-cut alkyl methacrylates are lauryl-
myristyl methacrylate and isodecyl methacrylate.
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Examples of monomer mix which include alkyl methacrylate or alkyl acrylate where the alkyl group contains from
16 to 24 carbon atoms is referred to as "high-cut" alkyl methacrylates or alkyl acrylates and some of the suitable
monomers are hexadecyl methacrylate, heptadecyl methacrylate, octadecyl methacrylate, nonadecyl methacrylate,
cosyl methacrylate, eicosyl methacrylate and combinations thereof. Also useful are: cetyl-eicosyl methacrylate (CEMA),
a mixture of hexadecyl, octadecyl, cosyl and eicosyl methacrylate; and cetyl-stearyl methacrylate (SMA), a mixture of
hexadecyl and octadecyl methacrylate. Preferred high-cut alkyl methacrylates are cetyl-eicosyl methacrylate and cetyl-
stearyl methacrylate.

The mid-cut and high-cut alkyl methacrylate and alkyl acrylate monomers described above are generally prepared
by standard esterification procedures using technical grades of long chain aliphatic alcohols, and these commercially
available alcohols are mixtures of alcohols of varying chain lengths containing between 10 and 15 or 16 and 20 carbon
atoms in the alkyl group. Consequently, for the purposes of this invention, alkyl methacrylate is intended to include not
only the individual alkyl methacrylate product named, but to also include mixtures of the alkyl meth-acrylates with a
predominant amount of the particular alkyl methacrylate named. The use of these commercially available alcohols to
prepare acrylate and meth-acrylate esters results in the LMA, DPMA, SMA and CEMA monomer mixtures described
above.

Preferred polymers are polymerized from a monomer mix wherein monomer (i) is selected from the group consisting
of methyl methacrylate, butyl methacrylate, isobutyl methacrylate and various mixtures thereof; monomer (ii) is selected
from the group consisting of 2-ethylhexyl methacrylate, isodecyl methacrylate, dodecyl-pentadecyl methacrylate, lauryl-
myristyl methacrylate and various mixtures thereof; monomer (iii) is selected from the group consisting of cetyl-stearyl
methacrylate, cetyl-eicosyl methacrylate and various mixtures thereof.

A more preferred polymer is polymerized from a monomer mixture in a mineral oil, such as, paraffin oil, wherein
the monomer mixture includes 28.5 weight percent butyl methacrylate, 38.3 weight percent isodecyl methacrylate and
33.2 weight percent stearyl methacrylate. All weight percentages being based on total weight percent of the polymer
solids.

A preferred polymer is polymerized from a monomer mixture in the mineral oil, wherein the monomer mixture
includes 10 weight percent methyl methacrylate, 62 weight percent isodecyl methacrylate, 28 weight percent cetyl-
stearyl or cetyl-eicosyl methacrylate and various mixtures thereof. All weight percentages being based on total weight
percent solids.

Another suitable polymer is polymerized from a monomer mixture in the mineral oil, wherein the monomer mixture
includes from 5 to 10 weight percent methyl methacrylate, from 85 to 90 weight percent lauryl-myristyl, isodecyl or
dodecyl-pentadecyl methacrylate, from O to 5 weight percent cetyl-eicosyl methacrylate and various mixtures thereof.
All weight percentages being based on total weight percent of the polymer solids.

Another suitable polymer is polymerized from a monomer mixture in the mineral oil, wherein the monomer mixture
includes from 0 to 5 weight percent methyl methacrylate, from 80 to 90 weight percent lauryl-myristyl methacrylate,
from O to 10 weight percent cetyl-eicosyl methacrylate and various mixtures thereof. All weight percentages being
based on total weight percent of the polymer solids.

Another suitable polymer is polymerized from a monomer mixture in the mineral oil, wherein the monomer mixture
includes from 0 to 20 weight percent butyl methacrylate, from 65 to 90 weight percent lauryl-myristyl methacrylate,
from O to 10 weight percent cetyl-eicosyl methacrylate and various mixtures thereof. All weight percentages being
based on total weight percent of the polymer solids.

Besides the average number (n) of carbon atoms (C,)) in the side chain alkyl group of the acrylate or methacrylate
backbone polymer, the nature of the alkyl portion of the methacrylate and acrylate monomers is an important factor in
the performance characteristics of the polymer modifiers of the invention, for example, a mix of (C4-Cg)alkyl methacr-
ylates or acrylates. Consequently, it is preferred that a portion of monomer mixture comprise from 5 to 40, preferably
from 5 to 35 and more preferably from 25 to 35 weight percent of (C;g-Co4)alkyl methacrylates and (C4g-Cog4)alkyl
acrylates, preferably wherein the alkyl portion is Cyg to Cyq.

The optimization of the ratio of the high-, mid- and low-cut alkyl meth-acrylates is dependent on the finishing oils
used in the formulation and the level of performance desired. Once the high-cut monomer is optimized then the mid-
and low-cut monomer ratios are balanced to give optimum viscosity thickening and solubility. The balanced formulation
will have an alkyl carbon content (C,)) of from about 8 to about 10.

In order to achieve the combination of the solubility of the modifier in the finishing oil, its viscosity thickening and
its ability to spread easily over the leather substrate the levels of low-cut (C;-Cg)alkyl methacrylates, such as methyl
methacrylate, may be varied from zero to 25 weight percent, preferably from 5 to 15 weight percent, all weight per-
centages based on the total by weight of the polymer solids. Polymer solubility refers to the property in which the more
hydrophilic or polar monomers, such as, those having a low carbon content (C4-Cz) in the alkyl portion, provide a
polymer that is less soluble in the finishing oils than polymers from the more hydrophobic monomers, such as, those
having a high carbon content (C4 or greater) in the alkyl chain.

The weight-average molecular weight of the modifier of the present invention should be sufficient to impart the
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desired viscosity properties to the finishing oil. As the weight-average molecular weights of the polymers increase,
they become more efficient thickeners; however, they may become so thick that it would be difficult to apply over the
leather substrate. Thus, the GPC weight average molecular weight is ultimately governed by thickening efficiency and
the type of application. In general, the modifiers of the present invention have a GPC weight average molecular weight
varyingfrom 50,000 to 2,000,000; preferably from 250,000 to 1,000,000 and more preferably from 80,000 up to 150,000.

The polymers of this invention are prepared by mixing monomers in the presence of a polymerization initiator, a
diluent and optionally a chain transfer agent. The reaction can be run under agitation in an inert atmosphere at a
temperature of from 60°C to 140°C and more preferably from 115°C to 125°C. Typically, the batch will exotherm to the
polymerization temperature of 115 °C to 120°C. The reaction is run generally for 4 to 10 hours or until the desired
degree of polymerization has been reached. As is recognized by those skilled in the art, the time and temperature of
the reaction are dependent on the choice of initiator and can be varied accordingly.

Initiators useful for this polymerization are any of the well known free-radical-producing compounds such as peroxy,
hydroperoxy and azo initiators including acetyl peroxide, benzoyl peroxide, lauroyl peroxide, t-butyl peroxyisobutyrate,
caproyl peroxide, cumene hydroperoxide, 1,1-di(t-butylperoxy)-3,3,5-tri-methylcyclohexane, azobisisobutyronitrile and
t-butyl peroctoate. The initiator concentration is normally varied from 0.025 and 1 weight percent based on the total
weight of the monomers and more preferably varied from 0.05 to 0.25 weight percent.

Chain transfer agents may also be added to the polymerization reaction to control the molecular weight of the
polymer. The preferred chain transfer agents are alkyl mercaptans, such as, lauryl (dodecyl) mercaptan, and the con-
centration of chain transfer agent used is varied from O to 0.5 percent by weight.

Among the diluents suitable for the polymerization are aromatic hydrocarbons, such as, benzene, toluene, xylene,
and aromatic naphthas; chlorinated hydrocarbons, such as, ethylene dichloride; esters, such as, ethyl propionate or
butyl acetate; and petroleum oils.

After the polymerization, the resultant polymer solution has a polymer content varying from 50 to 95 by weight
percent based on the total weight of the modifier. The polymer can be isolated and used directly in mineral or synthetic
base oils or the polymer and diluent solution can be used in a concentrate form. When used in the concentrate form
the polymer concentration can be adjusted to any desirable level with additional diluent (paraffinic base oil). The pre-
ferred concentration of polymer in the concentrate varies from 30 to 70 by weight percent, most preferred varying from
35 1o 45 weight percent. When the concentrate is directly blended into a diluent, the more preferred diluent being any
mineral oil, such as, 100 to 150 neutral oil (100N or 150N oil) that is compatible with the finishing oil. Preferred mineral
oil is supplied by Sun oil Corporation of Philadelphia, Pennsylvania, under the trade name Sun HPO™ 100 mineral oil.

The finishing oil suitable for use in the method of the present invention may be any conventional oil-based finishing
oil known in the art, including emulsified oils. The finishing oils are also sometimes known as "fatliquors" or "oiling-off
oils". Several examples of which are provided on pages 139 through 151 of the Pocket Book for the Leather Technol-
ogist, second edition, identified as B 352 e/ (791) 8.82 and published by BASF Aktiengesellchaft, D-6700, Ludwigshaf-
en, Federal Republic of Germany; in Synthetic fatliquors in theory and practice, by Dr. Th Bohme, pages 40, 42, 43,
80 and 81 in Science and Technology, in Fatliquors and Fatliquoring of Leatherby Samir Das Gupta, Technical Director,
Atlas Refinery, Newark, New Jersey, pages 1 through 23; in Material Safety Data Sheet for Aversin® KCO blend of
fatty esters supplied by Henkel Corporation, Oak Creek, Wisconsin; and in U.S. Patent No. 5,330,537 assigned to
Rohm and Haas company, Philadelphia, Pennsylvania. all of which are hereby incorporated herein by reference. Non-
emulsified finishing oils are preferred. The finishing oil having a trade name Aversin® KCO blend of fatty esters supplied
by Henkel Corporation, Oak Creek, Wisconsin is particularly preferred.

The second step of the method of the present invention includes applying a layer of the modified finishing oil of
the present invention over the grain side surface of the leather substrate. Any conventional applying means, such as,
a contact transfer roller, which is continuously coated with the modified finishing oil of the present invention transferred
from conventional storage means, such as, a trough, in contact with the contact transfer roller, are suitable. The roller
coated with the modified finishing oil of the present invention then comes in contact with the leather substrate surface
and transfers the oil thereto. The amount of the modified finishing oil of the present invention transferred from the
conventional storage means, such as, the trough, may be advantageously metered by metering means, such as, a
doctor blade. Generally, the amount of the modified finishing oil of the present invention applied by the applying means
on the grain side of the leather substrate plays a role in improving the pull-up characteristic of the leather substrate.
Typically, the desired degree of the pull-up characteristic of the leather substrate is best attained by applying the mod-
ified finishing oil of the present invention in the range of from 2.5 to 50 grams per square feet, preferably 5 to 20 grams
per square feet, most preferably 20 to 35 grams per square feet of the grain side of the leather substrate surface.

If desired, the method of the present invention may further include heating the modified finishing oil at elevated temper-
atures, typically varying from 30°C to 120°C, preferably from 30°C to 70°C, before the modified finishing oil is applied to the
grain side of the leather substrate. The degree of heating of the modified finishing oil generally depends upon the amounts
of waxy components typically present in the finishing oils and their melting points. Thus, if high amounts of waxy components
having high melting points are present in the modified finishing oil, higher will be the amount of heating necessary for uniform
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and smooth flowing of the modified finishing oil during the application step on the leather surface.

If desired, the method of the present invention may further include ironing or plating of the leather substrate after its
grain side has been coated with a layer of the modified finishing oil of the present invention to further improve the pull-up
characteristic of the leather substrate. The term "ironing" means pressing a roller against the coated leather substrate. Gen-
erally, the pressure applied by the roller during the ironing step varies from 25 to 300, preferably from 100 to 250, all in
kilograms per square centimeters. The rollers are preferably heated in the range of from 50°C to 300 °C, preferably in the
range of from 90°C to 200°C, during the ironing step for further improving the pull-up characteristic of the leather substrate.

Alternatively or in conjunction with the ironing step, the method of the present invention may further include plating
of the leather substrate after its grain side has been coated with the layer of the modified finishing oil of the present
invention to further improve the pull-up characteristic of the leather substrate. The term "plating" means pressing a
plate of a desired shape and size against the coated leather substrate. Generally, the pressure applied by the plate
during the plating step varies from 25 to 300, preferably from 100 to 250, all in kilograms per square centimeters. The
plates are preferably heated in the range of from 50°C to 300 °C, preferably in the range of from 90°C to 200°C, during
the plating step for further improving the pull-up characteristic of the leather substrate.

If desired, the roller or plate described earlier may be provided with patterns, engraved thereon, to emboss or
pattern the desired design patterns, such as, leather pattern of a more expensive leather, or any another desired
pattern, on the grain side of leather substrate.

The present invention is also directed to a modified finishing oil suitable for improving the pull-up characteristic of
the leather substrate attained by utilizing the method of the present invention. The compositional details of the modified
finishing oil of the present invention are the same as those previously described.

The method of the present invention may be advantageously used in coating leather articles, such as, shoes, hand
gloves, purses, clothing, hats and any other leather article requiring esthetic and visual appeal to a consumer.

The following Examples are provided to further illustrate the invention.

Modifier

A monomer mix was prepared from 33.2 parts stearyl methacrylate (100% basis, 95% purity), 38.3 parts isodecyl
methacrylate (100% basis, 98% purity), 28.5 parts butyl methacrylate, 0.06 parts dodecyl mercaptan, and 0.17 parts
t-butyl peroctoate (50% purity in mineral spirits). A heel charge was prepared from 20.0 parts paraffinic base oil (100N
oil supplied by BP oil, United Kingdom) and 0.028 parts t-butyl peroctoate (50% purity in mineral spirits). The heel
charge was then charged to a nitrogen flushed kettle fitted with a thermometer and Thermowatch™ to control temper-
ature, a water-cooled reflux condenser with nitrogen outlet, a stirrer, a nitrogen inlet, and a funnel for adding reactants
to the kettle. The contents of the kettle were heated and maintained at 120°C. The monomer mix (100 parts) was then
added uniformly over a 90 minute period while maintaining the kettle contents at the polymerization temperature varying
between 115°C to 120°C.

Twenty minutes thereafter, the first of two delayed initiator shots, each containing 0.10 parts t-butyl peroctoate
(50% purity in mineral spirits) in 5.0 parts paraffinic base oil, were added. The second initiator shot was added twenty
minute later. Twenty minutes after the second initiator addition, about 62 parts of paraffinic base oil was added to bring
the batch to a theoretical solids of 50% polymer in oil. Throughout the polymerization, the batch temperature was
maintained at 115-120°C. Thirty minutes thereafter 95 percent of the monomer mix was polymerized into the modifier.

Series of modified finishing oils, described in Table 1 below, were prepared by dissolving Modifier described above
in the finishing oil sold under the trade name Aversin® KCO, a blend of fatty esters, supplied Henkel Corporation, Oak
Creek, Wisconsin. Different weight percentages were utilized to obtain modified finishing oils having different viscosi-
ties. Example 1 in Table 1 was a control sample having no modifier dissolved in it.

Table 1
Example 1 | Example2 | Example 3 | Example 4 | Example5 | Example6 | Example7 | Example 8
Al 650 600 550 500 450 400 350 300
B2 350 350 350 350 350 350 350 350
cs 0 50 100 150 200 250 300 350
D4 65 65 72 80 92 100 110 110

AT refers to Aversin® KCO, a blend of fatty esters in grams;
B2 refers to Mineral spirits in grams supplied by Exxon Chemicals, Americas;
C3 refers to Modifier described above in grams; and
D4 refers to the shear viscosity in cps of the modified finishing oil obtained by using ICI high shear cone plate
viscometer conducted under ASTM D 4287.
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From Table 1, it is seen that as the percentage of the modifier dissolved in the finishing oil was increased, the
viscosity of the resulting modified finishing oil also increased.

A fixed amount, i.e., 0.1 ml, of the modified finishing oils described in Examples 1 through 8, shown in Table 1,
was applied over the grain side surface of various leather substrates to determine the effect of dissolving increasing
amounts of the modifier of the present invention in the finished oil by measuring the time (open time) it took for the
modified oil to completely absorb from the various leather substrates surface, i.e., time required for the fixed amount
of modified oil to get completely absorbed within the various leather substrates. The results are provided in Table 2
below:

Table 2*
Exampl Exampl Exampl Exampl Exampl Exampl Exampl Exampl
e e e e e e e e
1 2 3 4 5 6 7 8
E 2.31 247 4.02 4.07 4.45 5.40 5.15 6.22
F 1.10 1.20 1.30 2.10 2.57 3.37 3.07 3.20
G 1.27 1.45 1.52 1.55 217 2.30 2.22 2.22

* time provided in minutes and seconds, (minutes . seconds);

E refers to a leather sample substrate (thickness at 1.5 millimeters), which is a light
weight, softer, full grain chrome tanned leather substrate with light retannage;

F refers to a leather sample substrate (thickness at 2.5 millimeters), which is a buffed
grain, heavy weight chrome tanned with Syntan retannage; and

G refers to a leather substrate (thickness at 2.5 millimeters), which is heavy weight,
moccasin leather substrate chrome tanned with heavy vegetable retannage.

From Table 2, it is seen that as the viscosity of the modified finishing oil increased, the open time available for
spreading the modified finishing oil over larger area also increased. Furthermore, when the flesh side of the various
substrates was analyzed, it was observed that increasingly less amount of the modified finishing oil had penetrated to
the flesh side as the percentage of the modifier dissolved in the finishing oil increased, Example 1 (unmodified control
sample) exhibited maximum penetration and Example 8 exhibited least amount of penetration.

Claims

1. A method of improving the pull-up characteristic of a leather substrate comprising:
dissolving a modifier in a finishing oil to form a modified finishing oil for increasing the viscosity of said finishing
oil by from 10 percent to 500 percent;
applying a layer of said modified finishing oil to said leather substrate to improve its said pull-up characteristic

over that provided by said finishing oil.

2. The method of claim 1 wherein said modified finishing oil comprises from 10 percent by weight to 50 percent by
weight said modifier, based on the total weight of said modified finishing oil.

3. The method of claim 1 wherein said modifier is a copolymer polymerized from monomers selected from the group
consisting of (C;-Cyy4) alkyl methacrylates, (C1-Co4) alkyl acrylates and a mixture thereof.

4. The method of claim 1 further comprising heating said modified finishing oil to elevated temperatures ranging from
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30°C to 120°C.

The method of claim 1 or 4 further comprising ironing, plating or ironing and plating of said substrate having said
layer of said modified finishing oil thereon to further improve said pull-up characteristic.

The method of claim 5 wherein said ironing step comprises passing said substrate under pressure varying in the
range of from 25 to 300 kilograms per square centimeters provided by a hot roller heated to a temperature in the
range of from 50°C to 300°C.

The method of claim 5 wherein said plating step comprises applying pressure varying in the range of from 25 to
300 kilograms per square centimeters by means of a hot plate heated to a temperature in the range of from 50°C
to 300°C.

The method of claim 1 wherein during said applying step from 2.5 grams of said modified finishing oil per square
foot of said leather substrate surface to 50 grams of said modified finishing oil per square foot of said leather
substrate surface is applied.

A leather substrate having improved pull-up characteristic produced in accordance with the method of claim 1.
A modified finishing oil suitable for improving the pull-up characteristic of a leather substrate comprising:

a finishing oil and;

a modifier dissolved in said finishing oil to form a modified finishing oil, wherein said modifier is polymerized
from a monomer mix, which includes:

a monomer (i) comprising from 0 to 40 weight percent of an alkyl methacrylate or alkyl acrylate in which the
alkyl group contains from 1 to 6 carbon atoms, and various mixtures thereof,

a monomer (ii) comprising from 30 to 90 weight percent of an alkyl methacrylate or alkyl acrylate in which the
alkyl group contains from 7 to 15 carbon atoms, and various mixtures thereof, and

a monomer (iii) comprising from O to 40 weight percent of an alkyl methacrylate or alkyl acrylate in which the
alkyl group contains from 16 to 24 carbon atoms, and various mixtures thereof, all the weight percentages
being based on the total weight of said modifier solids.

The modified finishing oil of claim 1 wherein said modified finishing oil comprises from 10 percent by weight to 50
percent by weight of said modifier, all weight percentages being based on the total weight of said modified finishing
oil.

The modified finishing oil of claim 1 wherein said modifier has a GPC weight average molecular weight varying
from 50,000 to 2,000,000.
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