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FOLYURETHANE SYSTEM AND APPLICATIONR THEREOY
DREECRIPTION

TECKNTCAL FIKLD

The present invention relates to a polyurethane purface and
more specifically to a polyurethane surface derived from the
catalyzed reaction of equivalent volumes of a polyisocyanate
compoment and an active hydrogen coumponent. Even more
spacifically, thas present invention is related to a polyurethans
surface formed by a two-component system, wherein substantially
equivalent volumes of the two componsnts are utilized and optimal
gel time and cure response are waintained for the application of
the polyurethane as an athletic surface.

BACKGROUND ARYT

Polyurethanes are polymers that contain a significant mumber
of urethane linkages within its molecular chain. The urethane
linkages are formed by the condensation reaction of an isocyanates
and an active hydrogen compound. The reaction product of the
condengation reaction depends upon the structure of the active
hydrogen compound. The reaction of an isocyanate with a hydroxyl
group forms urethane, while the reactiom with a primary amine
forms a substituted urea. The reaction of isocyanates with
carboxylic acida, which produces amides, and the reaction of
isocyanates with water, which produces amines, both result in tha
liberation of carbon dioxide gms.

Thousands of differemt polyurethanes can be made from the
array of commercially available isocyanate and active hydrogen
compounds . They are typically divided into two categories,
namaly one-component systems and two-component systems.

The most common type of cne-component syatem is a specially
formilated prepolymer that is allowed to moisture cure with wvater
vapor in the atmosphere. Other cne-component systems are allowed
to vapor cure under an amine atmosphere. One-component systems
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can also be produced by chemically blocking isocyanate groups
from reacting with active hydrogen compounds. Heat is applied to
break the bonda of the blocking groups, allowing the polyurethane
to curs.

Two-componspt systems may take one of two forms. The first,
known as a cne-ghot system, comprises a resin component, which ia
a blend of an active hydrogen coumpound or mixture of active
hydrogen compounds with catalysts, crosslinkers, surfactanta,
flame retardants, plasticlsers, fillers, etc., that is mixed with
an isocyanate component, made up of only polyisocyanate. The
second form of two-component system is known as a prepolymer
syatem. Firat, a prepolymer is formed by reacting a portion of
the polyisocyanate with an active bydrogen compound, which
rasults in a polylsccyanate rich component, sometimes referred to
ag the B componant. The prepolymer is then reacted with a chain
extendesr, sometimes referred to as the A component, which is a
blend of an active hydrogen compound or mixture of active
hydrogen compounds with catalysts, croselinkers, surfactants,
flame retardants, plasticisers, fillers, etc. The chain extender
increases the wmolecular weight of the prepolymer molecules and
creates the final polyurethane polymer.

The conventional application of polyurethans as an athlatic
surface typically comprises a composite of rubbear particles bound
with a two-component polyurethane system to form a base wat. The
two compoments of the polyurethaps system are ganarally mixed on
aite along with the rubbher particles to form the composite
surfaca. Tha base mat may be used alone, or it may be enhanced
by the addition of a structural spray coumprising a mixture of
polyurethane and rubber sprayed on top the base mat creating a
textured surface. Tha bass mat can also be coated with a flood
coat of polyurethansa and rubber. Alternatively, a full-pour
system may be employed in which multiple layers are mixed and
poured in place.
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DISCLOSURE OF THRE INVENTION

Regardless of the method employed, the formulation of the
polyurethane aystem is of critical importance. 8ince the
polyurethane is mixed on #ite, the formulation must be simple to
use. The ideal formulation would comprise substantially
equivalent volumes of the two compoments (a 1:1 systewm), which
would reduce mixing errors. The formulation should alsc have an
adequate gel time to permit the proper preparation of the
surface, i.e. umixing, pouring, raking, etc. Further, adeguate
curing of the polyurethane should occur over a relatively broad
range of ambient temperatures and relative humidity, and should
be pufficiant to ensurs that the proper physical properties of
ths pgurface or attained. Finally, the formmlation should
uinimize deleterious effects to the persons preparing the surface
and to the environment. While conventional polyurethane systems
may have addressed some of these ilssues individually, the present
invention discloses a system formulation that addresses all of
these iessues and provides ap athletic surface having acceptable
physical proparties.

BRIEF DESCRIFTIION OF THE DRANINGS

Figure 1 is a graph of viscosity vs. time illustrating the
reaction-delaying effect of fumed silica. (1,000 centipoise = 1
pascal second)

Figure 2 is a side crosa-sectional view of one preferred
embodiment of an athlatic surface utilizing the two-component
polyurethane system of the preseat invention.

BRST FOR CARRYING OUT THE INVENTION

In the following detalled description of the preferred
embodiments, reference is made to the accompanying drawing which
forus a part hereof, and exemplary formmlationa are provided in
which are shown by way of ifllustration specific embodiments in
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which the invention may be practiced. It is to be understood that
other embodiments may be utilized, structural changes may be
made, and fornmlations may be modified without departing from the
scope of the present invention.

Polyurethane surfaces of the present invention may be

* derived from both aromatic and aliphatiec polyisocyanates, which

are commercially available for use in polyurethane formulations.

Aromatic polylsocyanates are generally faster reacting than
aliphatic polyisocyanates. The most common aromatic
polyisocyanates are the 2,4 and 2,6 isomers of toluane
diisocyanate (TDI) and polylsccyanate products based upon
diphanylmethane 4,4’ diisocyanate (MDI). Pure 4,4’ MDI is
commercially available, as well as blends of the pure material
with aither other MDI isomers, for example 2,4 MDI, or mixtures
of MDI oligomers (known as cruda MDI). The most common aliphatic
polyisocyanates are based upon iscphorome diisocyanate and
hexamathylene diisocyanate. These monomers may be modified to
produce a range of dimers, trimers and biurets. In addition to
aromatic and aliphatic polyisocyanates, cycloaliphatie,
araliphatic, and heterocyclic polyisocyanates, as well as
modified polyisocyanates, those containing groups such as
allophanate ipocyanuarte, urethane, urea, and the liks, may also
be employed. Tha preferxed formulation comprises a mixture of
the 4,4’ MDY and the 2,4 MDI isomers.

The active hydrogen component of the present invention
containe one or more compounds having isocyanate-reactive
hydrogens. These compounds may include polyether polyols,
polymer polyols, polyeater polyols, polythiocesters, polyacetal-
containing polycarbonates, polyester amides, and modified natural
polycls, such as castor oll, carbohydrates and starch. The
preferred active hydrogen component is a mixture of three or more
of these compounds to yield adequate gel time, cure,
hydrophobicity and proper specific gravity.
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The polyisocyanate component of the present invention is
preferably delivered as a prepolymer system. The prepolymer
compoaition contains the selected polyisocyanate or mixture of
polyisocyanates along with an active hydrogen compound, which
reacts with the polylsocyanate to form urethans linkages. An
exceas of polyisocyanate is employed to prevent gelling of the

prepolymer composition. Any of the active hydrogen compounds
employed in the active hydrogen component of the polyurethane
Bsystem can bs used in the preparation of the prepolymer. The
preferred active hydrogen component contained in tbhe prepolymer
is a low molacular weight polyol, which providas for a faster
cure of the polyurethane surface.

The polyurethane system of the present invention may also
contain additional materials, such as catalysts, crosslinkers,
surfactants, flame retardants, plasticisers, fillers, pigments,
UV stabilizers, antioxidants, microblocides, algaecides,
dehydrators, thixotropic agents, wetting agents, flow modifiers,
deaerators and extenders, The additives are chosen based on the
requirements of the particular application and compatibility with
the other system components. While one or more of thase
additives may be present in the B component, the additives are
preferably combined into the A component to better formulate tha
1:1 ratlo.

" Buitable fillers include inorganic fillers, such as calcium
carbonate and siliceous material, metal oxides, such as, kaolin,
aluminum oxides, aluminum silicates, titanium oxides, and iron
oxides, metal salts, such as chalk and barium sulfate, and
organic fillexrs, such as carbon black, melamine, rosin, and
polymers. Reinforeing fibrous fillers could also be used when a
stiffness of the purface is desired. Several of these fillers
also impart color to the polyurethane system. Additional
pigments, euch as wmetal oxides, azo and diazo dyes,

phthalocyanines, and diazines, may be employed to achieve the
desired finish.
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Surface-active additives, including wetting agents, such as
fluorosurfactants, may be employed to incorporate greater
quantities of fillers into the polyurethane system. These
additives also improve the flow properties of the polyurethane
gystem and aid application. Antifoams, such as fluoromodified
polysiloxanes, methylalkyl polysiloxanes, and silcome-free
polymaric defoamers, may be employed to decrease the foaming
tendency of surface-active agents. Air release agents, such ag
fluorosilcone solutions, may also ba employed in addition to
antifoams to accelerate their actiom.

Moisture scavengers, such as molecular sieves, cxazclidine,
and p-toluenssulfonyl isocyanate, may be employed to prevent
contamination dus to atmospheric humidity.

Suitable UV stabilizers include substituted resorcinols,
salicylates, benzotriazoles and benzophencnes, and sterically
hindered amines.

Plasticizers may be employed to alter the properties of the
polyurethane pgurface and/or reduce the viscosity of the
polyurethane component composition making it easier to procesa
and handle. Buitable plasticisers include ophthalates,
phosphates, chlorinated biphenyls and arvmatic oils.

The reaction of isocyanates with hydroxyl groups is
relatively slow in tha abgence of a catalyst. In order to
achieve sufficient reaction rates and cured properties, many
different types of catalysts are used in polyurethana systems.
Suitable catalysts for the present invention include: tertiary
amines; salts, such as phenol salt, hexanoate, oleate, and the
lika; strong bases, such as alkall and alkalina earth metal
hydroxides, alkoxides, and phenoxides; acidic metal salts of
strong acids, such as ferric chloride, stannic chloride, bismuth
nitrate and chloride, and the like; chelates of various matals
such as those that can be ocbhtained from acetylacetone,
benzoylacetone, trifluoroacetyl acetone, ethyl acetoacetate and
the like with metals, such as beryllium, magnesium, gine,

6

\\
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cadmium, lead, titanium, zirconlum, tin, arsemnic, bismuth,
chromium, wmolybdenum, manganege, iron, caobalt and nickel;
alcoholates and phenolates of variocus metals, such as Ti(OR),
En(OR), Al{OR), and the like, wherein R is alkyl or aryl and the
reaction products of alcoholates with carbeoxylic acids, beta-
diketones, and 2-(N,N-dialkylamino)alcohols; salts of organic
acids with a variety of wmetals such as alkali metals, alkaline
earth metals, aluminium, tin, lead, manganess, cobalt, nickel and
copper; organometallic derivatives of tetravalent tin, trivalent
and pentavalent arsanic, aotimony, and bismth and m»etal
carbonyls of iron and cobalt, mercury compounds, such as
arylmercury carboxylates, phenylmercury acetate and propicmate,
and the 1like. These catalyst may be used alome or in
combination.

The two-component polyurethane system of the present
invention extends gel time (also known as pot life) without
sacrificing cure response, which makes it particularly usaful for
constructing atbletic surfaces. After mixing the components of
the two-component syntem, there is a limited amount of time
before the material develops a viscosity that prevents proper
application of the product. Conventional polyurethane systems
have attempted to provide a similar balance between pot life and
cure response by formulating catalyst blende that simulats the
delayed catalytic activity of mercury compounds, which have
limited use due their toxicity. For sxample, the reversible
hydrolysis of certain bismth catalysts has been used to achieve
a delayed reactionm. Volatile chelating agente have also been
employed to inhibit metal catalyst, but the releass of the
volatile chelating agent may expoge persoms applying the
polyurethane surface to harmful wvapors. Even with the
implementation of these conventional delayed action systems, a
two-component system has not been daveloped that would reduce tha
possibility of mixing errors during application and result in a
polyurethane with suitable physical properties for use as an

7
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athletic surface. One preferred embodiment of the present
invention provides an improved formulation by employing an
effective amount of fumed silica as part of the A component as a
reaction-delaying agent, which extends pot life sufficiently to
allow proper application of the polyurethane surface, without
significantly increasing thes viscosity of the A component. Ths
presence of between about 0.25 wtd and about 0.9 wthd fumed gilica
allows lisocyanate/polyol/catalyst blends that previously
exhibited shortenad pot life as the ideal equivalent volume ratio
of A component to B component was approached. One preferred
embodiment of tha present invention wutilizes an organotin
catalyst, previously thought to bave too fast of a reaction rate
for preparation of athletic surfaces. However, the addition of
an effective amount of fumed silica sufficiently extends pot life
and permits the use of fast-acting catalysts. While the
preferred embodiment of the present invention

The following examples are provided to illustrate the
invention, but are not intended to limit the scope thereof.

EXANPLE 1:

A Cowponent:

Polyether diol, avy. M.W. of 2000 25.05 wth
Polyether triol, approx. 240 mg KOH/g 3.79 wt¥
Dipropylene glycol 8.32 wth
Ricinus oil 18.90 wt%
Barium Bulfate 15.12 wth
Calcium Carbonate 19.66 wth
Iron Oxide 2.45 wth
Fluorosurfactant 0.05 wtd
Organotin catalyst 0.02 wth
Iron acetylacetonate 0.02 wtk
Phthalate of C7-Cll alcohols 3.7 wth
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Molecular sieve 1.25 wth
Polysiloxane 0.30 wth
Hindered amine UV Stabilizer 0.80 wth
Fumad silica 0.50 wtk
B Compoment:

Modified diphenylmathane 4,4'-diisocyanate 20.00 wth
High 2,4 isomer blend of diphenylmethane diisocyanate 26.00 wtk
Polyether dicl, avg. M.W. of 2000 54.00 wt¥

The A component and B component of Example 1 were mixed at a
1:1 volume ratio and allowed to cure at 75°F (24°C). The
resulting polyurethane surface exhibited a gel time of 18 mirtes
and a sufficient cure time for an athletic surface application.

The polyurethane formulation of Example 1 was compared to a
similar formulation that d4id not comtain fumed silica. Both two-
component systems were mixed and allowed to cure at 75°F (24°C).
The formulation that did not contain fumed silica exhibited a gel
time of 7 minutes, 35 seconds. The fornulation containing fumed
silica exhibited & 237% increase in gel time without
significantly effecting cure response for an athletic surface
applicatiocn.

EXANPLE 3
A Component:
Polyeather diol, avg. M.W. of 2000 19.07 wih
Dipropylene glycol 7.50 wth
Ricinus oll 28.16 wt%

1
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Barium Sulfate 37.58 wtk
Iron Cxide 2.33 wtk
Organotin catalyst 0.03 wt¥
Fluorosilicone 0.90 wtk
2,2,4-trimethyl-1,3-pentanadiol diiacbutyrate 1.21 wth
Molecular sieve 1.18 wth
Polyslloxane 0.50 wth
Hipdered amine UV Stabiliger 0.75 wt¥
Fumed ailica 0.79 wthk
B Component :

High 2,4 isomer blend of diphenylmsthane diisocyanate 18.87 wtk

Polyether dicl, avg. M.W. of 2000 51.3wt %
Polymeric dimethylene diisocyanate 30.00 wth
Fluorosilicone 0.10 wth

The A componsnt and B component of Example 3 were mixed at a
1:1 volume ratio and allowed to cure at 75°F (24°C). During the
cure, a viscometer was employed to measure the rate of reacticn.
The data cbtained is illustrated in Figure 1 and shows the
reaction delaying properties of fumed pilica. An air relsase
agent was added to the B compomnent, which is formulated as a
prepolymer, to improve dispersion of the 2,4 lscmer blemd and the
polymeric dimathylene diisocyanate,

The exsmplary 1:1 two-component polyurethane formulatioms of
Examples 1 and 3 are well suited for preparing an athletic
surface. Since the volumes of component A and B are
substantially eguivalent, the potential for mixing erroxra is
minimized. Purther, tha gel time is adequately extended to
batwean about 18 minutes to about 30 minutea, which parmits the
surface to be mixed, poured and raked before the viscoeity of the
system reaches valuea that prevent proper applicatiom. The
overnight cure response at ambient temperatures ranging from

10
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about 60°F (15°C) to about 95°F (35°C) is also adequate to allow
surface finishing work to proceed the next day. Athletic
surfaces prepared using fornulations according to the present
invention exhibit Shors A-2 hardness between about 50 and about
70, temalile strengths between about 200 (1,375 kPa) and about 300
pei (2,068 kPa), cowpression betwsen about 5% and about 7% at 25
pel (172 kPa) and about 35% to about 40% at 270 psi (1,861 kpa),
and little change in resiliency between about 35°F (1°C) to about
120°F (49°C).

Figure 2 illustrates one preferred embodiment of an athletic
surface 10 utilizing the two-component polyurethane system of the
present invention. The athletic surface 10 is applied on sub-
base 20. Ths sub-base 20 may be any suitable foundation, but an
asphalt sub-base is preferred. The two-component polyurathans
system of the present inovemticm is them utilized to form base
layer 30. After mixing component A and compoment B of the two-
component polyurethane system, resilient particles 35 are
incorporated into the liquid mixture of the two componemts. Tha
resilient particles 35 may be constructed of any suitable
elastomeric material, but is preferably rubber granules. The
two-componant polyurethans/resilient particle wmixture is then
poured ovar the sub-base 20. A single base layer 30 may be
sufficient for a particular application or additicnal base layers
may be built upon lower base layers to achieve a predatermined
thickness. Depending on the applicatiom of the athletic surface
being prepared, the base layer 30 alone may be sufficient.
Bowaver, some applications require additicmal surface prepazxation
as shown in Figure 2. A top layer 40 may be installed over the
base layer 30. Tha top layer 40 ip prepared utilizing the same
two~component polyurethane system as the base layer 30, but
without pre-mixing resilient particles. After pouring the top
layer 40, resilient particles 42 are broadcasted over and
embedded into the surface of the top layer 40, providing a
textured surface. A final polyurethane coating 44 ie then
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applied over the resillient particles 42 to ensure proper
adhesion. The final polyurethane coating 44 is preferably an
aliphatic coating, which provides superior UV stabilization.

Although the present invention has been described in terms
of specific embodiments, it is anticipated that alterations and
modifications thereof will no doubt become apparent to those
skilled in thes art. It is therefore intended that the following
claime be interpreted as covering all alterations and
modifications that fall within the true spirit and scope of the
invantion.

12
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What is claimed is:

1. A two-component polyurethanes binder system comprising: a
first component comprising at least one compound bhaving active
hydrogen atoms capable of reacting with isocyanate functionality,
at least one catalyst to accelerate the reaction and formatiom of
urethans linkages, and an effective amount of fumed silica to
delay the action of sald catalyst; and a second cowponent
comprising at least one polyisocyanate.

a. The two-component system of claim 1, whereln said first
component has a sufficient density to permit reaction with said
second component by mixing substantially equivalent volumes of
sald first and said second cowponents.

3. The two-component system of claim 1, wherein said first
componant has a sufficient hydroxyl equivalent weight to form a
polyurethane having an isocyanates index between about 105 to
about 115.

4. The two-component systemr of claim 1, wherein said at least

one compound having active hydrogen atoms capable of reacting
with isocyanate functionality comprises a solution of at least

one polyester polyol and at least one polyether polyol.

5. The two-compcment system of claim 3, whersin said polyesater
polyol is castor oll.

6. The two-component syastem of claim 1, wherein said at least
one catalyst ia a-tertiary amine.

13
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7.- The two-component system of claim 1, wharein said at least
one catalyst is selected from the group comsisting of a phenol
salt, haxanoata, and oleate.

8. The two-component system of claim 1, wherein said at least
one catalyst ls selected from the group consisting of an alkali
earth metal hydroxide, an alkaline earth metal hydroxide, an
alkoxide, and a phenoxide.

9, The two-component system of claim 1, wherein said at least
one catalyst is selacted from the group consiating of ferric
chloride, stannic chlorids, bismuth nitrate and bismuth chleoride.

10. The two-component aystem of claim 1, wherein said at least

one catalyst is a chelate of a metal selected from the group

consisting of beryllium, wagnesium, zinc, cadmium, lead,
titanium, zircomium, tin, arsenic, bismuth, chromium, molybdenum,
manganess, iron, cobalt and nickel.

il. The two-component system of claim 1, wherein said at least
ona catalymt is an alcoholate of a metal selacted from the group
conaisting of titanium, tin, and aluminum.

12. Tha two-component system of claim 1, wherein said at least
ons catalyst is a phenolate of a metal selected from the group
consisting of titanium, tin, and aluminum.

13. T7The two-componant system of claim 1, whersin said at least
cne catalyst is a salt of an organic acid with a metal selected
from the group conasisting of an alkall earth metal, an alkaline
earth metal, aluminum, tin, lead, manganese, cobalt, nickel and
copper.

14
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14. The two-component system of claim 1, wherein said at least
one catalyet 1s an organometallic derivative of a compound
selacted from the group consisting of tetravalent tin, trivalent
arsenic, pentavalent arsenic, antiwony, and bismuth.

15. The two-component system of claim 1, wherein said at least
cne catalyst is a metal carbonyl of a compound selected from the
group conaisting of irom, cobalt, an arylmercury carboxylate, a
phenylmercury acetate and a phenylmercury propionate.

16. The two-component system of claim 1, wherein said second
component comprises an isomer blend of 2,4 diphanylmethane
diisocyanate and 4.4’ diphenylmethane diisocysnate.

17. The two-compcment system of claim 1, wherein sald secomd
component comprises a mixture of a polymeric dimethylene
diisocysnate and an isomer blend of 2,4 diphenylmathane
diisocyanate and 4,4’ diphenylmethans diisocyanata.

1B. The two-cowponent systewm of claim 1, wherein said second
component comprises an air release agent.

19. The two-component system of claim 1, wherein said second
component is a prepolymer further comprising a compound having

active hydrogen atoms capsble of reacting with isocyanate
functionality.

20. The two-component system of claim 19, wherein said compound
having active hydrogen atoms capable of reacting with isocyanate
functionality is a polysther polyol.

2l. A resilient athletic surface comprising: a sub-base and a
layer of substantially homogemsous composite material over said
sub-base, saild subatantially homogeneocus composite material

15
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comprising reailient granules and a two-component polyurethana
binder system having a first compcment comprising at least one
compound having active hydrogen atoms capable of reacting with
isocyanate functiocnality, at least one catalyst to accelerate the
reaction and formation of urethane linkages, and an effective
amount of fumed gilica to dslay the action of said catalyst, and
a secomnd component comprising at least one polyisocyanate.

22. The resilient athletic surface of claim 21, wherein sald
firet component has a sufficient demsity to permit reaction with
sald second companent by mixing substantially equivalent volumes
of said first and sald sescond components.

23. The reailient athletic surface of claim 21, further
comprising a second layer over said layer of substantially
homogenecus composite materiml, said second layer comprising a
two-component polyurethane system having a first component
couprising at least one compound having active hydrogen atoms
capable of reacting with isocyanate functionality, at least cme
catalyst to accelerate the reaction and formation of urethane
linkages, and an effective amount of fumed silica to delay the
action of said catalyst, a second component comprising at least
one polylsocyanate, said first component having a sufficient
density to permit reaction with said second component by mixing
substantially egquivaelent volumes of said first and said second
components; and having a textured upper surface formed by the
embadding of resilient granules into said upper surface of sald
second laysr.

24. The 1xesllient athletic surface of claim 23, further

comprising an aliphatic polyurethane top coat over sald secomd
layer.

16
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25. The resilient athletic surface of claim 21, wherain said
first component of said two-compoment polyurethans binder system
has a sufficient hydroxyl equivalent weight to form a
polyursthane having an isocyanate index between about 105 to
about 115.

26. The resilient athletic surface of claim 21, wherein said at
least one compound having active hydrogen atoms capable of
reacting with isocyanate functiomality comprises a solution of at
least ona polyester polyol and at least ome polyether polyol.

27. The resilient athletic surface of claim 36, wherein said
polyester polycl ias castor oill.

28. The resilient athletic surface of claim 21, wherein said at
least one catalyst is a tertiary amine.

29, The resilient athletic surface of claim 21, wherein sald at
least one catalyst is selected from the group conaisting of a
phenol salt, hexanoate, and olsate.

30. The resiliemt athletic surface of claim 21, wherein said at
least one catalyst is selacted from the group consisting of an
alkali earth wetal hydroxide, an alkaline earth metal hydroxidas,
an alkoxids, and a phanoxide.

31. The resilient athletic surface of claim 21, vherein said at
least one catalyst is selectéd from the group consisting of
ferric chloride, stannic chloride, bismuth nitrate and bismuth
chlorida.

32. The resilient athletic surface of claiwm 321, wharein sald at

least one catalyst is a chalate of a metal selscted from the

group consisting of beryllium, magnesium, zinc, cadmium, lead,
17 )
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titanium, zircanium, tin, arsenic, bismuth, chromium, molybdenum,
manganesa, iron, cobalt and nickel.

33. The resiliemt athletic surface of claim 21, wherein said at
least one catalyst is an alccholate of a metal aelected from the
group coneisting of titanium, tin, and aluminum.

34. The resilient athletic surface of claim 21, wherein said at
least one catalyst is a phenolate of a matal selacted from the
group consisting of titanium, tin, and alumioum.

35. The resilient athletic suxface of claim 21, wharein said at
leaxt ona catalyst is a salt of an organic acid with a metal
selscted from thes group comsisting of an alkall earth metal, an
alkaline earth metal, aluminum, tin, lead, manganese, cobalt,
nickel and copper.

36. The resilient athletic surface of claim 21, wherein said at
least ona catalyst is an organometallic derivative of a compoumd
selected from the group comsisting of tetravalent tin, trivalent
arsenic, pentavalent arsenic, antimomy, and bismuth.

37. The resilient athletic surface of claim 21, wherein said at
least cne catalyst is a metal carbonyl of a compound selected
from the group consisting of irom, cobalt, an arylmercury

carboxylate, a phenylmarcury acetate and a phenylmercury
propicnate.

38. The resilient athletic surface of claim 21, wherein said
second componemt comprises an iscomer blend of 2,4 diphenylmathane
diisocyanate and 4,4’ diphenylmethane diisocyanata.

39. The resilient athletic surface of claim 21, wherein said
second component comprises a mixture of a polymeric dimethylene
18
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diisocyanate and an .isomer blend of 2,4 diphenylmethane
diisocyanate and 4,4’ diphenylwethana diisocyanate.

40. The resilient athletic surface of claim 21, wherein said
second component comprises an air release agent.

41. The resilient athletic surface of claim 21, wherein said
second component is a prepolymer further comprising a compound

having active hydrogen atoms capable of reacting with isocyanate
functionality.

42. The resilient athletic surface of claim 41, wherein said
compound having active hydrogen atoms capable of reacting with
isocyanate functiomality is a polyether polyol.

43. A method of preparing a zreailient athletic surface
comprising the steps of: providing a sub-base and preparing a
layer of pubstantially homogensocus composite material over said
sub-base, @ald substantially homogenecus composite material
comprising resilient grapules and a two-component polyurethane
binder system having a first component comprising at least ome
compound having active hydrogen atoms capable of reacting with
isocyanate functiomality, at least cne catalyst to accelerate the
reaction and formation of uretbane linkages, and an effactive
amount of fumed silica to delay the action of said catalyst, and
a second component comprieing at least one polylsocyanata.

44. The method in accordance with claim 43, wherein said first
component has & sufficient density to permit reaction with said

second component by mixing substantially equivalent volumes of
said first and said second components.

45. The meathod in accordance with claim 43, wherein said firat
component has a sufficient hydroxyl equivalent weight to form a

19
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polyurethane having an iscocyanate index between about 105 to
about 115.

46. The mathod in accordance with claim 43, wherein sald at
lenst one compound having active hydrogen atoms capable of
reacting with isocyanate functiomality comprises a solutiom of at
least one polyester polyol and at least one polyether polyol.

47. The method in accordance with claim 46, wherein said
polyester pelycl 1s castor oil.

48. The method in accordance with claim 43, wherein said at
least cne catalyst is an organotin catalyst.

49. The method in accordance with claim 43, wherein said second
component cowmprises an isomer blend of 2,4 diphenylmethane
diisocyanate and 4,4’ diphanylmethans diisocyanate.

50. The method in accordance with claim 43, wherein said second
component comprises a mixture of a polymeric dimethylene
diisocyanate and an isomer blend of 2,4 diphenylmethane
diisocyanate and 4,4’ diphenylmethanes diisocyanate,

1. The method in accordance with claim 43, wherein said second
component comprises an air release agent.

52. The mathod in accordance with claim 43, vherein sald second

component is a prepolymer further comprising a compound having
active hydrogen atoms capable of reacting with isocyanate
functionality.

53. The msthod in accordance with c¢laim 43, wherein saild
compcund having active hydrogen atoms capable of reacting with
isocyanate functionality is a polyether polyol.
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54. The method in accordance with claim 43, further comprising
the step of providing a second layer over sald layer of
substantially homogeneous composite material, said second layer
comprising a two-component polyurethane system having a first
component comprising at least one compound having active hydrogen
atoms capable of reacting with isocyanate functiomality, at lsast
ane catalyst to accelerate the reaction and formation of urethane
linkagesa, and an effective amount of fumed silica to dalay the
action of said catalyst, a second component comprising at least
one polyisocyanate, said first component having a sufficient
density to pexmit reaction with said second componsnt by mixing
substantially equivalent volumes of sald first acd samid seccnd
components; and having a textured upper surface formed by the
embedding of resilient granules into said upper surface of said
sacond layer.

55. The method in accordance with claim 54, further comprising

the step of providing an aliphatic polyurethane top coat over
sald second layer.

21
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POLYURETHANE SYSTEM AND APFLICATION THEREOF
DESCRIPTION
TECHMICAL FIELD

The present invention relates to a polyurethane surface
and more specifically to a polyurethane surface derived from
the catalyzed reaction of equivalent volumes of a
polyisocyanate component and an active hydrogen component.
Even more specifically, the present invention is related to a
polyurethane surface formed by a two-component system,
wherein substantially equivalent volumes of the two
components are utilized and optimal gel time and cure
response are maintained for the application of the
polyurethane as an athletic surface.

Polyurethanes are polymers that contain a significant
number of urethane linkages within its molecular chain. The
urethane linkages are formed by the condensation reaction of
an isocyanate and an active hydrogen compound. The reaction
product of the condensation reaction depends upon the
structure of the active hydrogen compound. The reaction of
an isocyanate with a hydroxyl group forms urethane, while the
reaction with a primary amine forms a substituted urea. The
reaction of isocyanates with carboxylic acids, which produces
amides, and the reactlion of isocyanates with water, which
produces amines, both result in the liberation of carbon
dioxide gas.

Thousands of different polyurethanes can be made from
the array of commercially available isocyanate and active
hydrogen compounds. They are typically divided into two
categories, namely one-component systems and two-component
systems.

The most common type of one-component system is a
specially formulated prepolymer that is allowed to moisture
cure with water vapor in the atmosphere. Other one-component
systems are allowed to vapor cure under an amine atmosphere.

One-component systems can also be produced by chemically
blocking isocyanate groups from reacting with active hydrogen
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compounds. Heat is applied to break the bonds of the blocking
groups, allowing the polyurethane to cure.

Two—-component systems may take one of two forms. The
first, known as a one-shot system, comprises a resin
component, which is a blend of an active hydrogen compound or
mixture of active hydrogen compounds with catalysts,
crosslinkers, surfactants, flame retardants, plasticisers,
fillers, etc., that is mixed with an isocyanate component,
made up of only polyisocyanate. The second form of two-
component system is known as a prepolymer system. First, a
prepolymer 1is formed by reacting a portion of the
polyisccyanate with an active hydrogen compound, which
results in a polyisocyanate rich component, sometimes
referred to as the B component. The prepolymer 1is then
reacted with a chain extender, sometimes referred to as the A
component, which is a blend of an active hydrogen compound or
mixture of active hydrogen compounds with catalysts,
crosslinkers, surfactants, flame retardants, plasticisers,
fillers, etc. The chain extender increases the molecular
weight of the prepolymer molecules and creates the final
polyurethane polymer.

The conventional application of polyurethane as an
athletic surface typically comprises a composite of rubber
particles bound with a two-component polyurethane system to
form a base mat. The two components of the polyurethane
system are generally mixed on site along with the rubber
particles to form the composite surface. The base mat may be
used alone, or it may be enhanced by the addition of a
structural spray comprising a mixture of polyurethane and
rubber sprayed on top the base mat creating a textured
surface. The base mat can also be coated with a flood coat
of polyurethane and rubber. Alternatively, a full-pour
system may be employed in which multiple layers are mixed and
poured in place.

DISCLOSURE OF THE INVENTION

Regardless of the method employed, the formulation of
the polyurethane system is of critical importance. Since the
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polyurethane is mixed on site, the formulation must be simple
to use. The ideal formulation would comprise substantially
equivalent volumes of the two components (a 1l:1 system),
which would reduce mixing errors. The formulation should
also have an adequate gel time to permit the proper
preparation of the surface, i.e. mixing, pouring, raking,
etc. Further, adequate curing of the polyurethane should
occur over a relatively broad range of amblent temperatures
and relative humidity, and should be sufficient to ensure
that the proper physical properties of the surface or
attained. Finally, the formulation should minimize
deleterious effects to the persons preparing the surface and
to the environment. While conventional polyurethane systems
may have addressed some of these issues individually, the
present invention discloses a system formulation that
addresses all of these issues and provides an athletic
surface having acceptable physical properties.

BRIEY DESCRIPTION OF THE DRAWINGS

Figure 1 is a graph of viscosity vs. time illustrating
the reaction-delaying effect of fumed silica. (1,000
centipoise = 1 pascal second)

Figure 2 1s a side cross-sectional view of one
preferred embodiment of an athletic surface utilizing the

two-component polyurethane system of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

In the following detailed description of the preferred
embodiments, reference is made to the accompanying drawing
which forms a part hereof, and exemplary formulations are
provided in which are shown by way of illustration specific
embodiments in which the invention may be practiced. It is to
be understood that other embodiments may be utilized,
structural changes may be made, and formulations may be
modified without departing from the scope of the present
invention.

Polyurethane surfaces of the present invention may be
derived from both aromatic and aliphatic polyisocyanates,
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which are commercially available for use in polyurethane
formulations. Aromatic polyisocyanates are generally faster
reacting than aliphatic polyisocyanates. The most common
aromatic polyisocyanates are the 2,4 and 2,6 isomers of
toluene diisocyanate (TDI) and polyisocyanate products based
upon diphenylmethane 4,4’ diisocyanate {(MDI). Pure 4,4’ MDI
is commercially available, as well as blends of the pure
material with either other MDI isomers, for example 2,4 MDI,
or mixtures of MDI oligomers (known as crude MDI). The most
common aliphatic polyisocyanates are based upon isophorone
diisocyanate and hexamethylene diisocyanate. These monomers

may be modified to produce a range of dimers, trimers and

biurets. In addition to aromatic and aliphatic
polyisocyanates, cycloaliphatic, araliphatic, and
heterocyclic polyisocyanates, as well as modified

polyisocyanates, those containing groups such as allophanate
isocyanuarte, urethane, urea, and the like, may also be
employed. The preferred formulation comprises a mixture of
the 4,4’ MDI and the 2,4 MDI isomers.

The active hydrogen component of the present invention
contains one or more compounds having isocyanate-reactive
hydrogens. These compounds may include polyether polyols,
polymer polyols, polyester polyols, polythiocesters,
polyacetal-containing polycarbonates, polyester amides, and
modified natural polyols, such as castor oil, carbohydrates
and starch. The preferred active hydrogen component is a
mixture of three or more of these compounds to yield adequate
gel time, cure, hydrophobicity and proper specific gravity.

The polyisocyanate component of the present invention is
preferably delivered as a prepolymer system. The prepolymer
composition contains the selected polylsocyanate or mixture
of polyisocyanates along with an active hydrogen compound,
which reacts with the polyisocyanate to form urethane
linkages. An excess of polyisocyanate is employed to prevent
gelling of the prepolymer composition. Any of the active
hydrogen compounds employed in the active hydrogen component
of the polyurethane system can be used in the preparation of
the prepolymer. The preferred active hydrogen component
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which provides for a faster cure of the polyurethane surface.

The polyurethane system of the present invention may
also contain additional materials, such as catalysts,
crosslinkers, surfactants, flame retardants, plasticisers,
fillers, pigments, uv stabilizers, antioxidants,
microbiocides, algaecides, dehydrators, thixotropic agents,
wetting agents, flow modifiers, deaerators and extenders.
The additives are chosen based on the requirements of the
particular application and compatibility with the other
system components. While one or more of these additives may
be present in the B component, the additives are preferably
combined into the A component to better formulate the 1:1
ratio.

Suitable fillers include inorganic fillers, such as
calcium carbonate and siliceous material, metal oxides, such
as, kaolin, aluminum oxides, aluminum silicates, titanium
oxides, and iron oxides, metal salts, such as chalk and
barium sulfate, and organic fillers, such as carbon black,
melamine, rosin, and polymers. Reinforcing fibrous fillers
could also be used when a stiffness of the surface is
desired. Several of these fillers also impart color to the
polyurethane system. Additional pigments, such as metal
oxides, azo and diazo dyes, phthalocyanines, and diazines,
may be employed to achieve the desired finish.

Surface-active additives, including wetting agents, such
as fluorosurfactants, may be employed to incorporate greater
quantities of fillers into the polyurethane system. These
additives also improve the flow properties of the
polyurethane system and aid application. Antifoams, such as
fluoromodified polysiloxanes, methylalkyl polysiloxanes, and
silcone-free polymeric defoamers, may be employed to decrease
the foaming tendency of surface-active agents. Air release
agents, such as fluorosilcone solutions, may also be employed
in addition to antifoams to accelerate their action.

Moisture scavengers, such as molecular sieves,

oxazolidine, and p-toluenesulfonyl isocyanate, may be
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employed to prevent contamination due to atmospheric
humidity.

Suitable UV stabilizers include substituted resorcinols,
salicylates, benzotriazoles and benzophenones, and sterically
hindered amines.

Plasticizers may be employed to alter the properties of
the polyurethane surface and/or reduce the viscosity of the
polyurethane component composition making it easier to
process and handle. Suitable plasticisers include
phthalates, phosphates, chlorinated biphenyls and aromatic
oils.-

The reaction of isocyanates with hydroxyl groups is
relatively slow in the absence of a catalyst. In order to
achieve sufficient reaction rates and cured properties, many
different types of catalysts are used in polyurethane
systems. Suitable catalysts for the present invention
include: tertiary amines; salts, such as phenol salt,
hexanoate, oleate, and the like; strong bases, such as alkali
and alkaline earth metal hydroxides, alkoxides, and
phenoxides; acidic metal salts of strong aclds, such as
ferric chloride, stannie chloride, bismuth nitrate and
chloride, and the like; chelates of wvarious metals such as
those that can be obtained from. acetylacetone,
benzoylacetone, trifluoroacetyl acetone, ethyl acetoacetate
and the like with metals, such as beryllium, magnesium, zinc,
cadmium, lead, titanium, zirconium, tin, arsenic, bismuth,
chromium, molybdenum, manganese, iron, cobalt and nickel;
alcoholates and phenoclates of various metals, such as Ti(OR),
Sn{OR), Al(OR), and the like, wherein R ls alkyl or aryl and
the reaction products of alcoholates with carboxylic acids,
beta-diketones, and 2-(N,N-dialkylamino)alcohols; salts of
organic acids with a variety of metals such as alkali metals,
alkaline earth metals, aluminium, tin, 1lead, manganese,
cobalt, nickel and copper; organometallic derivatives of
tetravalent tin, trivalent and pentavalent arsenic, antimony,
and bismuth and metal carbonyls of iron and cobalt, mercury
compounds, such as arylmercury carboxylates, phenylmercury
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acetate and propionate, and the like. These catalyst may be
used alone or in combination.

The two-component polyurethane system of the present
invention extends gel time (also known as pot life) without
sacrificing cure response, which makes it particularly useful
for constructing athletic surfaces. After mixing the
components of the two-component system, there is a limited
amount of time before the material develops a viscosity that
prevents proper application of the product. Conventional
polyurethane systems have attempted to provide a similar
balance between pot life and cure response by formulating
catalyst blends that simulate the delayed catalytic activity
of mercury compounds, which have limited use due their
toxicity. For example, the reversible hydrolysis of certain
bismuth catalysts has been used to achieve a delayed
reaction. Volatile chelating agents have also been employed
to inhibit metal catalyst, but the release of the volatile
chelating agent may expose persons applying the polyurethane
surface to harmful vapors. Even with the implementation of
these conventional delayed action systems, a two-component
system has not been developed that would reduce the
possibility of mixing errors during application and result in
a polyurethane with suitable physical properties for use as
an athletic surface. One preferred embodiment of the present
invention provides an improved formulation by employing an
effective amount of fumed silica as part of the A component
as a reaction-delaying agent, which extends pot 1life
sufficiently to allow proper application of the polyurethane
surface, without significantly increasing the viscosity of
the A component. The presence of between about 0.25 wt% and
about 0.9 wt% fumed silica allows isocyanate/polyol/catalyst
blends that previously exhibited shortened pot life as the
ideal equivalent volume ratio of A component to B component
was approached. One preferred embodiment of the present
invention utilizes an organotin catalyst, previously thought
to have too fast of a reaction rate for preparation of
athletic surfaces. However, the addition of an effective
amount of fumed silica sufficiently extends pot life and



10

15

20

25

30

35

permits the use of fast-acting

preferred embodiment of the present invention

catalysts.

2,6

While the

The following examples are provided to illustrate the

invention, but are not intended to limit the scope thereof.

EXAMPLE 1:

A Component:

Polyether diol, avg. M.W. of 2000

wth

Polyether triol, approx. 240 mg KOH/g
wtd

Dipropylene glycol
wtd

Ricinus oil

wtd

Barium Sulfate

wth

Calcium Carbonate
wth

Iron Oxide

wth

Fluorosurfactant

wth

Organotin catalyst
wth

Iron acetylacetonate
wth

Phthalate of C7-Cll alcohols
wth

Molecular sieve

wts

Polysiloxane

wth

Hindered amine UV Stabilizer
wts

Fumed silica

wth

25.05

3.78

8.32

18.90

15.12

19.66

2.45

0.05

0.02

0.02

3.78

1.25

0.30

0.80
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B Component:

Modified diphenylmethane 4,4'-diisocyanate 20.00
wth
High 2,4 isomer blend of diphenylmethane diisocyanate 26.00
wth
Polyether diol, avg. M.W. of 2000 54.00
wth

The A component and B component of Example 1 were mixed
at a 1:1 volume ratio and allowed to cure at 75°F (24°C).
The resulting polyurethane surface exhibited a gel time of 18
minutes and a sufficient cure time for an athletic surface

application.

The polyurethane formulation of Example 1 was compared
to a similar formulation that did not contain fumed silica.
Both two—-component systems were mixed and allowed to cure at
75°F (24°C). The formulation that did not contain fumed
silica exhibited a gel time of 7 minutes, 35 seconds. The
formulation containing fumed silica exhibited a 237% increase
in gel time without significantly effecting cure response for
an athletic surface application.

EXAMPLE 3:

A Component:

Polyether diol, avg. M.W. of 2000 19.07
wth

Dipropylene glycol 7.50
wth

Ricinus oil 28.16
wt$

Barium Sulfate 37.58
wth
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Iron Oxide 2.33
wth
Organotin catalyst 0.03
wt
Fluorosilicone 0.%80
wt
2,2,4-trimethyl-1, 3-pentanediol diisobutyrate 1.21
wt$
Molecular sieve 1.18
wth
Polysiloxane 0.50
wth
Hindered amine UV Stabilizer 0.75
wtd
Fumed silica 0.79
wth

B Component:

High 2,4 isomer blend of diphenylmethane diisocyanate 168.87
wth

Polyether diol, avg. M.W. of 2000 51.03
wt %

Polymeric dimethylene diisocyanate 30.00
wth

Fluorosilicone 0.10
wts

The A component and B component of Example 3 were mixed
at a 1:1 volume ratio and allowed to cure at 75°F (24°C).
During the cure, a viscometer was employed to measure the
rate of reaction. The data obtained is illustrated in Figure
1 and shows the reaction delaying properties of fumed silica.

An air release agent was added to the B component, which is
formulated as a prepolymer, to improve dispersion of the 2,4
isomer blend and the polymeric dimethylene diisocyanate.

The exemplary 1:1 two-component polyurethane
formulations of Examples 1 and 3 are well suited for

10
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preparing an athletic surface. Since the volumes of
component A and B are substantially equivalent, the potential
for mixing errors is minimized. Further, the gel time is
adequately extended to between about 18 minutes to about 30
minutes, which permits the surface to be mixed, poured and
raked before the viscosity of the system reaches values that
prevent proper application. The overnight cure response at
ambient temperatures ranging from about 60°F (15°C) to about
95°F (35°C) is also adequate to allow surface finishing work
to proceed the next day. Athletic surfaces prepared using
formulations according to the present invention exhibit Shore
A-2 hardness between about 50 and about 70, tensile strengths
between about 200 (1,379 kPa) and about 300 psi (2,068 kPa),
compression between about 5% and about 7% at 25 psi (172 kPa)
and about 35% to about 40% at 270 psi (1,861 kPa), and little
change in resiliency between about 35°F (1°C) to about 120°F
(49°C).

Figure 2 illustrates one preferred embodiment of an
athletic surface 10 utilizing the two-component polyurethane
system of the present invention. The athletic surface 10 is
applied on sub-base 20. The sub-base 20 may be any suitable
foundation, but an asphalt sub-base is preferred. The two-
component polyurethane system of the present invention is
then utilized to form base layer 30. After mixing component
A and component B of the two-component polyurethane system,
resilient particles 35 are incorporated into the liquid
mixture of the two components. The resilient particles 35
may be constructed 6f any suitable elastomeric material, but
is preferably rubber Ggranules. The two-component
polyurethane/resilient particle mixture is then poured over
the sub-base 20. A single base layer 30 may be sufficient
for a particular application or additional base layers may be
built upon lower base layers to achieve a predetermined
thickness. Depending on the application of the athletic
surface being prepared, the base layer 30 alone may be
sufficient. However, some applications require additional
surface preparation as shown in Figure 2. A top layer 40 may
be installed over the base layer 30. The top layer 40 is

11
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prepared utilizing the same two-component polyurethane system
as the base layer 30, but without pre-mixing resilient
particles. After pouring the top layer 40, resilient
particles 42 are broadcasted over and embedded into the
surface of the top layer 40, providing a textured surface. A
final polyurethane coating 44 1is then applied over the
resilient particles 42 to ensure proper adhesion. The final
polyurethane coating 44 is preferably an aliphatic coating,
which provides superior UV stabilization.

Although the present invention has been described in
terms of specific embodiments, it is anticipated that
alterations and modifications thereof will no doubt become
apparent to those skilled in the art. It is therefore
intended that the following claims be interpreted as covering
all alterations and modifications that fall within the true

spirit and scope of the invention.

12
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What is claimed is:

1. A two-component polyurethane binder system comprising: a
first component comprising at least one compound having
active hydrogen atoms capable of reacting with isocyanate
functionality, at least one catalyst to accelerate the
reaction and formation of urethane linkages, and an effective
amount of fumed silica to delay the action of said catalyst;
and a second component comprising at least one
polyisocyanate.

2. The two—component aystem of claim 1, wherein said first
component has a sufficient density to permit reaction with
said second component by mixing substantially equivalent

volumes of sald first and said seccond components.

3. The two-component system of claim 1, wherein said first
component has a sufficient hydroxyl equivalent weight to form
a polyurethane having an isocyanate index between about 105
to about 115.

4. The two-component system of claim 1, wherein said at
least one compound having active hydrogen atoms capable of
reacting with isocyanate functionality comprises a solution
of at least one polyester polyol and at least one polyether
polyol.

5. The two-component system of claim 3, wherein said
polyester polyol is castor oil.

6. The two-component system of claim 1, wherein said at

least one catalyst is a tertiary amine.

7. The two-component system of claim 1, wherein said at
least one catalyst is selected from the group consisting of a

phenol salt, hexanoate, and oleate.

13
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8. The two-component system of claim 1, wherein said at
least one catalyst 1s selected from the group consisting of
an alkali earth metal hydroxide, an alkaline earth metal
hydroxide, an alkoxide, and a phenoxide.

9. The two—component system of claim 1, wherein said at
least one catalyst is selected from the group consisting of
ferric chloride, stannic chloride, bismuth nitrate and

bismuth chloride.

10. The two-component system of claim 1, wherein said at
least one catalyst is a chelate of a metal selected from the
group consisting of beryllium, magnesium, 2zinc, cadmium,
lead, titanium, zirconium, tin, arsenic, bismuth, chromium,

molybdenum, manganese, iron, cobalt and nickel.

11. The two-component system of claim 1, wherein said at
least one catalyst is an alcoholate of a metal selected from

the group consisting of titanium, tin, and aluminum.

12. The two-component system of claim 1, wherein said at
least one catalyst is a phenolate of a metal selected from
the group consisting of titanium, tin, and aluminum.

13. The two-component system of claim 1, wherein said at
least one catalyst is a salt of an organic acid with a metal
selected from the group consisting of an alkali earth metal,
an alkaline earth metal, aluminum, tin, lead, manganese,

cobalt, nickel and copper.

14, The two-component system of claim 1; wherein said at
least one catalyst is an organometallic derivative of a
compound selected from the group consisting of tetravalent
tin, trivalent arsenic, pentavalent arsenic, antimony, and

bismuth.

15. The two-component system of claim 1, wherein said at

least one catalyst is a metal carbonyl of a compound selected

14
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from the group consisting of iron, cobalt, an arylmercury
carboxylate, a phenylmercury acetate and a phenylmercury
propionate.

l6. The two-component system of claim 1, wherein said second
component comprises an isomer blend of 2,4 diphenylmethane

diisocyanate and 4,4’ diphenylmethane diisocyanate.

17. The two-component system of claim 1, wherein said second
component comprises a mixture of a polymeric dimethylene
diisocyanate and an isomer blend of 2,4 diphenylmethane
diisocyanate and 4,4’ diphenylmethane diisocyanate.

18. The two-component system of claim 1, wherein sald second

component comprises an air release agent.

19. The two—component system of claim 1, wherein said second
component is a prepolymer further comprising a compound
having active hydrogen atoms capable of reacting with
isocyanate functionality.

20. The two-component system of claim 19, wherein said
compound having active hydrogen atoms capable of reacting

with isocyanate functionality is a polyether polyol.

21. A resilient athletic surface comprising: a sub-base and
a layer of substantially homogeneous composite material over
said sub-base, said substantially homogeneous composite
material comprising resilient granules and a two—-component
polyurethane binder system having a first component
comprising at least one compound having active hydrogen atoms
capable of reacting with isocyanate functionality, at least
one catalyst to accelerate the reaction and formation of
urethane linkages, and an effective amount of fumed silica to
delay the action of said catalyst, and a second component

comprising at least one polyisocyanate.
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22. The resilient athletic surface of claim 21, wherein said
first component has a sufficient density to permit reaction

with said second component by mixing substantially equivalent

volumes of said first and said second components.

23. The resilient athletic surface of c¢laim 21, further
comprising a second layer over said layer of substantially
homogeneous composite material, said second layer comprising
a two-component polyurethane system having a first component
comprising at least one compound having active hydrogen atoms
capable of reacting with isocyanate functionality, at least
one catalyst toc accelerate the reaction and formation of
urethane linkages, and an effective amount of fumed silica to
delay the action of said catalyst, a second component
comprising at least one polyisocyanate, said first component
having a sufficient density to permit reaction with said
second component by mixing substantially equivalent volumes
of said first and said second components; and having a
textured upper surface formed by the embedding of resilient

granules into sald upper surface of said second layer.

24. The resilient athletic surface of claim 23, further
comprising an aliphatic polyurethane top coat over said
second layer.

25. The resilient athletic surface of claim 21, wherein said
first component of said two—component polyurethane binder
system has a sufficient hydroxyl equivalent weight to form a
polyurethane having an isocyanate index between about 105 to
about 115.

26. The resilient athletic surface of claim 21, wherein said
at least one compound having active hydrogen atoms capable of
reacting with isocyanate functionality comprises a solution
of at least one polyester polyol and at least one polyether
polyol.

16
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27. The resilient athletic surface of claim 26, wherein said

polyester polyol is castor oil.

28. The resilient athletic surface of claim 21, wherein said

at least one catalyst is a tertiary amine.

29. The resilient athletic surface of claim 21, wherein said
at least one catalyst is selected from the group consisting
of a phenol salt, hexanoate, and oleate.

30. The resilient athletic surface of claim 21, wherein said
at least one catalyst is selected from the group consisting
of an alkali earth metal hydroxide, an alkaline earth metal

hydroxide, an alkoxide, and a phenoxide.

31. The resilient athletic surface of claim 21, wherein said
at least one catalyst is selected from the group consisting
of ferric chloride, stannic chloride, bismuth nitrate and

bismuth chloride.

32. The resilient athletic surface of claim 21, wherein said
at least one catalyst is a chelate of a metal selected from
the group consisting of beryllium, magnesium, zinc, cadmium,
lead, titanium, zirconium, tin, arsenic, bismuth, chromium,

molybdenum, manganese, iron, cobalt and nickel.

33. The resilient athletic surface of claim 21, wherein said
at least one catalyst is an alcoholate of a metal selected

from the group consisting of titanium, tin, and aluminum.

34. The resilient athletic surface of claim 21, wherein said
at least one catalyst 1s a phenolate of a metal selected from
the group consisting of titanium, tin, and aluminum.

35. The resilient athletic surface of claim 21, wherein said

at least one catalyst is a salt of an organic acid with a
metal selected from the group consisting of an alkali earth

17



10

15

20

30

35

to

metal, an alkaline earth metal, aluminum, tin, 1lead,

manganese, cobalt, nickel and copper.

36. The resilient athletic surface of claim 21, wherein said
at least one catalyst is an organometallic derivative of a
compound selected from the group consisting of tetravalent
tin, trivalent arsenic, pentavalent arsenic, antimony, and
bismuth.

37. The resilient athletic surface of claim 21, wherein
said at least one catalyst is a metal carbonyl of a compound
selected from the group consisting of iron, cobalt, an
arylmercury carboxylate, a phenylmercury acetate and a

phenylmercury proplonate.

38. The resilient athletic surface of claim 21, wherein said
second component comprises an isomer blend of 2,4
diphenylmethane diisocyanate and 4,4’ diphenyimethane
diisocyanate.

39. The resilient athletic surface of claim 21, wherein said
second component comprises a mixture of a polymeric
dimethylene diisocyanate and an isomer blend of 2,4
diphenylmethane diisocyanate and 4,4’ diphenylmethane
diisocyanate.

40. The resilient athletic surface of clalm 21, wherein said

second component comprises an air release agent.

41. The resilient athletic surface of claim 21, wherein said
second component is a prepolymer further comprising a
compound having active hydrogen atoms capable of reacting

with isocyanate functionality.
42. The resilient athletic surface of claim 41, wherein said

compound having active hydrogen atoms capable of reacting

with isocyanate functionality is a polyether polyol.
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43. A method of preparing a resilient athletic surface
comprising the steps of: providing a sub-base and preparing a
layer of substantially homogeneous composite material over
said sub-base, said substantially homogeneocus composite
material comprising resilient granules and a two-component
polyurethane binder system having a first component
comprising at least one compound having active hydrogen atoms
capable of reacting with isocyanate functionality, at least
one catalyst to accelerate the reaction and formation of
urethane linkages, and an effective amount of fumed silica to
delay the action of said catalyst, and a second component
comprising at least one polyisocyanate.

44. The method in accordance with claim 43, wherein said
first component has a sufficient density to permit reaction
with said second component by mixing substantially equivalent
volumes of said first and said second components.

45. The method in accordance with claim 43, wherein said
first component has a sufficient hydroxyl equivalent weight
to form a polyurethane having an isocyanate index between
about 105 to about 115.

46. The method in accordance with claim 43, wherein said at
least one compound having active hydrogen atoms capable of
reacting with isocyanate functionality comprises a solution
of at least one polyester polyol and at least one polyether
polyol.

47. The method in accordance with claim 46, wherein said
polyester polyol is castor oil.

48. The method in accordance with claim 43, wherein said at

least one catalyst is an organotin catalyst.

49, The method in accordance with claim 43, wherein said

second component comprises an isomer blend of 2,4
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diphenylmethane diisocyanate and 4,4’ diphenylmethane
diisocyanate.

50. The method in accordance with claim 43, wherein said
second component comprises a mixture of a polymeric
dimethylene diisocyanate and an isomer blend of 2,4
diphenylmethane diisocyanate and 4,4’ diphenylmethane
diisocyanate.

51. The method in accordance with claim 43, wherein said

second component comprises an air release agent.

52. The method in accordance with c¢laim 43, wherein said
second component is a prepolymer further comprising a
compound having active hydrogen atoms capable of reacting
with isocyanate functionality.

53. The method in accordance with c¢laim 43, wherein said
compound having active hydrogen atoms capable of reacting
with isocyanate functionality is a polyether polyol.

54, The method in accordance with claim 43, further
comprising the step of providing a second layer over said
layer of substantially homogeneous composite material, said
second layer comprising a two-component polyurethane system
having a first component comprising at least one compound
having active hydrogen atoms capable of reacting with
isocyanate functionality, at least one catalyst to accelerate
the reaction and formation of urethane linkages, and an
effective amount of fumed silica to delay the action of said
catalyst, a second component comprising at least one
polyisocyanate, said first component having a sufficient
density to permit reaction with said second component by
mixing substantially equivalent volumes of said first and
said second components; and having a textured upper surface
formed by the embedding of resilient granules into said upper

surface of said second layer.

20
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55. The method in accordance with claim 54, further
comprising the step of providing an aliphatic polyurethane
top coat over said second layer.

21
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POLYURETHEANE SYSTEM AND APPLICATION THEREOF
ABSTRACT

A polyurethane system is disclosed for achieving a
polyurethane surface derived from the catalyzed reaction of
equivalent volumes of a polyisocyanate component and an
active hydrogen component. The two-component system achieves
optimal gel time and cure response for application as an
athletic surface having an isocyanate index between about 105
and 115. Moreover, the disclosed invention achieves these
results with a 1:1 by volume two-component system, which

minimizes mixing errors during application of the surface.
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SISTEMA DE POLIURETANO Y APLICACION DEL MISMO
DESCRIPCION

CAMPO TECNICO

El presente invento se relaciona con una superficie de
poliuretano y méAs especificamente con una superficie de
poliuretano derivada de la reaccidén catalizadora de
volimenes equivalentes de un componente poliisocianato y un
componente de hidrégeno activo. MAs especificamente, el
presente invento se relaciona con una superficie de
poliuretano formada por un sistema de dos componentes en el
cual se utilizan los volimenes sustancialmente equivalentes
de los dos componentes, el tiempo de gel 6ptimo y la
respuesta al curado se mantienen para la aplicacién del

poliuretano como una superficie atlética.

ANTECEDENTES DEL ARTE

Los poliuretanos son polimeros que contienen un ndmero
significativo de enlaces de uretano dentro de su cadena
molecular. Los enlaces de uretano estidn formados por la
reaccién de condensacién de un isocianato y un compuesto de
hidrégeno activo. El producto de reaccién de la reaccién de
condensacién depende de 1la estructura del compuesto de
hidrégeno activo. La reacciédn de un isocianato con un grupo
hidroxil forma uretano, mientras que la reaccién con una
amina primaria forma una udrea sustituida. La reaccién de
isocianatos con &acidos carboxilicos, que produce amidas, ¥y
la reaccidédn de isocianatos con agua, que produce aminas,
son el resultado de la liberacién del gas de didxlido de

carbono.

Miles de diferentes polluretanos pueden formarse a partir
de la oferta de isocianato y compuestos de hidrégeno activo
comerclalmente disponibles en el mercado. Estan tipicamente
divididqs en dos categorias, principalmente los sistemas de

un componente y los sistemas de dos componentes.



El tipo mas corriente de un sistema de un componente, es un
pre-polimero especialmente formulado que permite el curado
a partir de la humedad de vapor de agua en la atmbsfera.
Otros sistemas de un componente pueden curarse al vapor
bajo una atmésfera aminada. Los sistemas de un componente
pueden también producirse mediante el bloqueo quimico de
grupos de isocianato a partir de reacciones con compuestos
de hidrégeno activo. El calor se aplica para fraccionar los
enlaces del grupo de bloqueo, lo cual permite que el

poliuretano se cure.

Los sistemas de dos componentes pueden tomar una de dos
formas. La primera forma, conocida como el sistema de un
tiro, incluye un componente de resina que es una mezcla de
un compuesto de hidrégeno activo o una mezcla de compuestos
de hidrégeno activo con catalizadores, enlaces cruzados,
surfactantes, retardantes de 1la 1llama, plastificadores,
rellenos, etc., que se mezclan con un componente de
isocianato, hecho Gnicamente de poliisocianato. La segunda
forma del sistema de dos componentes, se conoce como un
sistema prepolimero. Primero, el prepolimero se forma
haciendo reaccionar una porcién del poliisocianato con un
compuesto de hidrégeno activo gque da como resultade un
componente rico en poliisocianato, algunas veces llamado
también el componente B. En seguida, el prepolimero se hace
reaccionar con un extensor de cadena, algqunas veces llamado
el componente A, que es una mezcla de un compuesto de
hidrégeno activo o una mezcla de compuestos de hidrégeno
activo con catalizadores, enlaces cruzados, surfactantes,
retardantes de la llama, plastificadores, rellenos, etc. La
extensién en cadena aumenta el peso molecular de las
moléculas de pre-polimero y crea el polimero de poliuretano

final.



La aplicacién convencional de poliuretano como una
superficie atlética incluye tipicamente un compuesto de
particulas de caucho unido a un sistema de poliuretano de
dos componentes para formar una estructura de base. Los dos
componentes del sistema de poliuretano se mezclan
generalmente en el sitio junto con las particulas de caucho
para formar la superficie del compuesto. La estructura de
base puede ser utilizada sola o puede ser mejorada mediante
la adicién de un atomizador estructural que incluya una
mezcla de poliuretano y caucho que puede extenderse en toda
la parte superior de la estructura de base, creando asi una
superficie con textura. La estructura de base puede también
recubrirse con una capa liquida de poliuretano y caucho. En
forma alterna, puede utilizarse un sistema de rociado para
que las capas miltiples se mezclen y sean vertidas en su

lugar.

DIFUSION DE LA INVENCION

Independientemente del método empleado, la formulacién del
sistema de poliuretano es de importancia critica. Puesto
que el poliuretano se mezcla en el sitio, la férmula debe
ser fdcil de utilizar. La férmula ideal debe incluir
sustancialmente volimenes equivalentes de los dos
componentes (un sistema 1:1), que reduzca los errores del
mezclado. La férmula debe tener también un tiempo de gel
adecuvado para facilitar la preparaciétn adecuada de 1la
superficie, es decir, mezclado, fluidez, estiramiento, etc.
Ademas, el curado adecuado del poliuretanc debe ocurrir a
lo largo de un periodo relativamente amplio a temperatura
ambiente y humedad relativa y debe ser suficiente para
garantizar que se logren las propiedades fisicas adecuadas
de la superficie. Finalmente, la f6rmula debe minimizar los
efectos perjudiciales para las personas Qque preparan la
superficie y para el medio ambiente. Mientras qgue los

sistemas convencionales de poliuretano han enfocado algunos
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de estos temas de manera individual, el presente invento
difunde una férmula sistémica que se ocupa de todos estos
temas y suministra una superficie atlética gque tenga

propiedades fisicas aceptables.

BREVE DESCRIPCION DE LOS DIBUJOS

La figura 1 es un grafico de viscosidad frente al tiempo e
ilustra el efecto retardatario de 1la reaccién de
emanaciones de silica (1,000 centipoise = 1 sequndo pascal)
La figura 2 es un corte seccional lateral de un englobe
preferido de una superficie atlética que utiliza el sistema

de poliuretano de dos componentes del presente invento.

MEJOR MANERA DE REALIZAR LA INVENCION

En la siguiente descripcién detallada de las
incorporaciones preferidas, se hace referencia al dibujo
acompaflante que forma parte del presente y se dan algunas
férmulas como ejemplo en las que se muestra, mediante la
ilustracién, las incorporaciones especificas en las cuales
puede practicarse EL invento. Debe entenderse que otras
incorporaciones pueden ser utilizadas y pueden provocar
cambios estructurales y que las férmulas pueden modificarse

8in salirse del alcance del presente invento.

Las superficies de poliuretano del presente invento pueden
derivarse de 1los poliisocianatos tanto aromaticos como
alifaticos que se encuentran disponibles comercialmente
para uso en férmulas de poliuretano. Los poliisocianatos
aromidticos reaccionan generalmente més ripido que los poli-
isocianatos alifaticos. Los poliisocianatos aromfiticos mas
comunes son los isbmeros 2,4 y 2,6 del disocianato de
tolueno (TDI) y los productos de poliisocianato con base en
difenilmetano 4,4’ diisocianato (MDI). E1 MDI puro 4,4 se

encuentra disponible comercialmente asi como en mezclas del
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material puro, bien sea con otros isémeros MDI, por ejemplo
2,4 MDI, o en mezclas de oligémeros MDI (conocidos como
crudos MDI). Los mé&s comunes poliisocianatos alifiticos
estdn basados en diisocianato isgforono y diisocianato
hexametileno. Estos monémeros pueden ser modificados para
producir un rango de dimeros, trimeros y biuretos. Ademis,
de los polilsocianatos aromAticos y alifaticos, los poli-
isocianatos cicloalifaticos, arafildticos y heterociclicos
asi como 1los poliisocianatos modificados, aquellos que
contienen grupos como isocilanurato alofanato, uretano, tGrea
y sSimilares, pueden utilizarse igualmente. La £férmula
preferida comprende una mezcla de los is6tmeros MDI 4,4 y
MDI 2,4.

El componente de hidrégeno activo del presente invento
contiene uno © mas compuestos que tienen hidrégenos
isocianato-reactivos. Estos compuestos pueden incluir
poliéter poliolos, polimero poliolos, poliéster polioloes,
polidioésteres, poliacetal- policarbonatos que contengan
poliesteramidas y poliocles modificados naturalmente, tales
como aceite de castor, carbohidratos y almidén. E1
componente de hidrégeno activo es una mezcla de tres o mas
de estos compuestos para arrojar el tiempo de gel adecuado,
el curado, la hidrofobicidad y 1la gravedad especifica

adecuada.

El componente de poliisocianato del presente invento es
preferiblemente dispensado como un sistema prepolimero. El1
compuesto prepolimero contiene el poli-isocianato
seleccionado o una mezcla de poli-isocianato junto con un
compuesto de hidrégeno activo, que reacciona con el poli-
isocianato para formar enlaces de uretano. Un exceso de
poli-isocianato se utiliza para evitar el punto de gel del
compuesto prepolimero. Cualquiera de los compuestos de
hidrégeno activo empleados en el componente de hidrégeno

activo del sistema poliuretano puede ser utilizado en 1la



preparacién del prepolimero. El1 componente de hidrégeno
activo preferido contenido en el prepolimero, es un poliol
de peso molecular bajo que suministra un curado mds réapido

de la superficie de poliuretano.

El sistema de poliuretano del presente invento puede
contener también materiales adicionales tales como
catalizadores, enlaces cruzados, surfactantes, retardantes
de la llama, plastificadores, rellenos, pigmentos,
estabilizadores uv, antioxidantes, microbiocidas,
algacidas, deshidratadores, agentes tixotrbépicos, agentes
humectantes, modificadores de flujo, desaereadores vy
extensores, Los aditivos se seleccionan con base en los
requisitos de la aplicacién particular y de la
compatibilidad con otros componentes del sistema. Mientras
que uno o mas de esos aditivos pueden estar presentes en el
componente B, les aditivos se combinan de manera
preferencial en el componente A para lograr mejor la

relacién 1:1.

Los rellenos adecuados incluyen rellenos inorganicos tales
como carbonato de calcio y material de silica, oéxidos de
metal tales como caolin, 6xidos de aluminio, silicatos de
aluminio, 6xidos de titanio y &xidos de hierro, sales de
metal tales como tiza y sulfato de bario y rellenos
orgidnicos tales como negro de carbén, melamina, rosina y
polimeros. Los rellenos fibrosos utilizados como relleno
también pueden utilizarse cuando se desea una superficile
mAs rigida. Algunos de estos rellenos también imparten
color al sistema de poliuretano. lLos pigmentos adicionales
tales como Oxidos de metal, tintes azo y diazo,
ftalocianinas y diazinas, pueden utilizarse para lograr el

acabado deseado.

Los aditivos activos de superficie, incluyendo los agentes

humectantes, tales como los fluorosurfactantes, pueden ser

GO



utilizados para incorporar mayores cantidades de relleno en
el sistema de poliuretano. Estos aditivos también mejoran
las propiedades de flujo del sistema de poliuretano y su
aplicacién. Las antiespumas, tales como las polisiloxanas
fluoromodificadas, polisiloxanas metilalquil Yy los
desespumantes poliméricos libres de silicona pueden ser
utilizados para disminuir la tendenclia espumante de 1los
agentes activos de superficie. Los agentes liberadores de
aire tales como las soluciones de fluorosilicona pueden
también wutilizarse ademds de 1los antiespumantes para

acelerar su accién.

Los eliminadores de humedad tales como 1los tamices
moleculares, oxazolidina y p-toluenocsulfonil isocianato,
pueden emplearse para evitar la contaminacién causada por

la humedad atmosférica.

Los estabilizadores UV adecuados incluyen los resorcinoles
sustituidos, salicilatos, benzotriazoles y benzofenocnes y

aminas ocultas estéricamente.

Pueden utilizarse plastificadores para alterar las
propiedades de la superficie de poliuretano y/o reducir la
viscosidad de la composicién de 1los componentes de
poliuretano facilitando asi el procesamiento y el manejo.
Los plastificadores adecuados incluyen ftalatos, fosfatos,

bifenilos clorinados y aceites aromdticos.

La reaccidn de isocianatos con 1los grupos hidroxil es
relativamente lenta en ausencia de un catalizador. Con el
fin de lograr 1los indices suficlientes de reaccién y las
propiedades de curado, muchos tipos diferentes de
catalizadores se utilizan en los sistemas de poliuretano.
Los catalizadores adecuados para el presente invento
incluyen: aminas terclarias, sales como la sal de fenol,

hexanoato, oleato y similares; bases fuertes tales como
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hidréxidos de metal ferroso, 4lcali y alcalino, alchHxidos y
fendxidos; sales de metal acidicas de &cidos fuertes tales
como cloruro férrico, clorurec estanico, nitrato y cloruro
de bismuto, y similares; quelatos de varios metales tales
como aquellos que pueden obtenerse a partir de
acetilacetona, benzoilacetona, trifluorocacetil acetona,
etil acetoacetato y similares con metales tales como
berilio, magnesio, zinc, cadmio, plomo, titanio, zirconio,
aluminio, arsénico, bismuto, cromo, molibdeno, manganeso,
hierro, cobalto y niquel; alcoholatos y fenolatos de varios
metales, tales como Ti (OR), Sn (OR), Al (OR), y similares
en donde R es alquil o aril y los productos de reaccidn de
alcoholatos con 4&cidos carboxilicos, betadiquetonas y
alcoholes 2-(N, N-dialquilamino); sales de &cidos organicos
con una gran variedad de metales, tales como metales
&lcali, metales de tierra alcalinos, aluminio, estaflo,
plomo, manganeso, cobalto, niquel y cobre; derivados
organometilicos de estaflo tetravalente, trivalente y
arsénico pentavalente, antimonio y bismuto y carbonilos de
metal de hierro y cobalto, compuestos de mercurio tales
como carboxilatos arilmercurios, fenilmercurio acetato y
propionato y similares. Estos catalizadores pueden ser

utilizados solos o en combinacidn.

El sistema de poliuretano de dos componentes del presente
invento prolonga el tiempo gel (también conocido como la
vida en matera) sin sacrificar la respuesta del curado, lo
que lo hace particularmente Util para construir superficies
atléticas. Después de mezclar los componentes del sistema
de dos componentes transcurre un tiempo limitado antes de
que el material desarrolle la viscosidad que evita 1la
adecuada aplicacién del producto. Los sistemas
convencionales de poliuretano han tratado de suministrar un
equilibrio similar entre la vida en matera y la respuesta
de curado formulando mezclas catalizadoras que simulan 1la

actividad catalitica retardada de 1los compuestos de
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mercurio que tienen uso limitado debido a su toxicidad. Por
ejemplo, la hidrélisis reversible de clertos catalizadores
de bismuto ha sido utilizada para lograr una reaccién
retardada. Los agentes queladores volatiles también han
sido utllizados para inhlbir el catalizador de metal pero
la 1liberacidén del agente quelante volatil puede ser
perjudicial para las personas que aplican la superficie de

poliuretano debido a los vapores que emanan.

Aun con la implementacién de estos sistemas convencionales
de accién retardada, no se ha desarrollado hasta ahora un
sistema de dos componentes que pueda reducir la posibilidad
de errores de mezclado durante la aplicacidén y dar como
resultado un poliuretano con propiedades flisicas adecuadas
para su uso como superficie atlética. Un englobe preferido
del presente invento suministra una férmula mejorada
aplicando una cantidad efectlva de emanaciones de silica
como parte del componente A en calidad de agente
retardatario de la reaccidédn, lo cual extiende la vida en
materia suficientemente para permitir la adecuada
aplicacién de la superficie de poliuretano sin aumentar en
forma significativa 1la viscosidad del componente A. La
presenclia de alrededor de 0.25 wt% y alrededor de 0.9 wt%
de emanaciones de silica permite las mezclas de
isocianato/poliol/catalizador que previamente exhibieron
una vida en matera reducida come la relacién ideal
equivalente de volumen de un componente A a un componente
B. Una inclusién preferida del presente invento utiliza un
catalizador organotino que previamente se consideré que
tenia un flujo de reaccién demasiado répidoe para 1la
preparacién de superficies atléticas. Sin embargo 1la
adicién de una cantidad efectiva de emanaciones de silica
prolonga suficientemente la vida en matera y permite el uso

de catalizadores de réApida accién.



Los siguientes ejemplos se dan para ilustrar la invencién

perc no tienen la intencién de limitar el alcance de 1la

misma.

EJEMPLO 1:

Componente A:

Polieter diol, promedio. M.W. de 2000 25.05 wt%
Polieter triol, aproximadamente 240 mg| 3.78 wt%
KOH/g

Dipropilene glicol 8.32 wth
Acelte de Ricino 18.90 wthd
Sulfato de Bario 15.12 wt%
Carbonato de Calcio 19.66 wth
Oxido de Hierro 2.45 wth
Fluore surfactante 0.05 wt¥h
Catalizador organotino 0.02 wt%
Acetilacetonato de Hierro 0.02 wt%
Estalato de alcoholes C7-Cll 3.78 wt%
Tamiz molecular 1.25 wth
Polisiloxana 0.30 wth
Estabilizador aminado UV Escondidoe 0.80 wt%
Emanaciones de silica. 0.50 wt%

Componente B:

Difenilmetano Modificado 4,4' -Disocianato 20.00 wth

Mezcla de isémeros altos 2,4 de | 26.00 wt%

difenilmetano disocianato

Polieter diol, promedio M.W. de 2000 54.00 wt$

El componente A y el componente B del ejemplo 1 se
mezclaron a una relacidén de volumen de 1l:1 y se dejaron
curar a 75°F (24°). La superficie de poliuretano resultante
mostré un tiempo gel de 18 minutos y un tiempo de curado

suficiente para la aplicacién de una superficie atlética.
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EJEMPLO 2:

La férmula de poliuretano del ejemplo 1 se compard con una
férmula similar que no contenia emanaciones de silica. Los
dos sistemas componentes fueron mezclados y se dejaron
curar a 75°F (24°C). La férmula que no contenia emanaciones
de silica mostré un tiempo de gel de 7 minutos 35 sequndos.
La férmula que contenia emanaciones de silica mostré un
aumento de 237% en el tiempo de gel sin afectar de manera
significativa la respuesta de curado para la aplicacién de

una superficie atlética.

EJEMPLO 3:

Componente A:

Polieter diol, promedio. M.W. de 2000 19.07 wt$
Dipropileno glicol 7.50 wth
Aceite de Ricino 28.16 wth
Sulfato de Bario 37.58 wth
Oxido de Hierro 2.33 wth
Catalizador organotino 0.03 wth
Fluorosilicona 0.90 wth

2,2,4-trimetil-1, 3-pentanediol disobutirato 1.21 wth

Tamiz molecular 1.18 wt$%
Polisiloxana 0.50 wt$
Estabilizador aminado UV Escondido 0.75 wth
Emanaciones de silica. 0.79 wth

Componente B:

Mezcla de isémeros altos 2,4 de | 18.87 wth

difenilmetano disocianato

Polieter diol, promedio M.W. de 2000 51.03 wt$

Polimérico dimetileno disocianate 30.00 wt%

Fluorosilicona 0.10 wt%
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El componente A y el componente B del Ejemplo 3 se
mezclaron en una relacién de volumen de 1:1 y se dejaron
curar a 75°F (24°). Durante la cura se utilizé wun
viscémetro para medir el indice de reaccién. Los datos
obtenidos se ilustran en 1la figura 1 y muestran las
propiedades de retardo de la reaccién de la emanaciones de
silica. Una agente liberador de aire se agregé al
componente B, el cual es formulado como un polimero, para
mejorar la dispersiétn de la mezcla de isémero 2,4 y el

dimetilieno disocianato polimérico.

El ejemplar 1:1 de las formulas de poliuretano de dos
componentes de los ejemplos 1 y 3 fue adecuado para
preparar una superficie atlética. Puesto que los volimenes
del componente A y del componente B son sustancialmente
equivalentes, el potencial para errores de mezcla se ve
minimizado. Ademés, el tiempo gel se extiende adecuadamente
entre 18 minutos hasta 30 minutos lo cual permite que la
superficie se mezcle, se vierta y fraglle antes de que la
viscosidad del sistema alcance valores que impiden su

propia aplicacién.

La respuesta nocturna a la cura a temperaturas ambiente que
van desde alrededor de 60°F (15°C) hasta alrededor de 95°F
(35°C) también es adecuada para permitir el trabajo
determinado de la superficie para proceder al dia
siguiente. Las superficies atléticas preparadas utilizando
férmulas de conformidad con el presente invento muestran
una dureza Shore A-2 entre alrededor de 50 y alrededor de
70, resistencias tensiles entre alrededor de 300 (1,379
kPa) y alrededor de 300 psi (2,068 kPa), compresién de
alrededor de 5% y alrededor de 7% psi (172 kPa) y alrededor
de 35% hasta alrededor de 40% a 270 psi (1,861 kPa) y pocos
cambios de elasticidad entre alrededor de 35°F (1°C) hasta
alrededor de 120°F (49°C).
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La figura 2 ilustra un englobe preferido de una superficie
atlética 10 que utiliza el sistema de poliuretano de dos
componentes de la presente invencién. La superficie
atlética 10 se aplica a la sub-base 20. La sub-base 20
puede ser cualgquier cimiento adecuado, pero una sub-base en
asfalto es la preferida. El1 sistema de poliuretano de dos
componentes de la presente invencién se utiliza luego para
formar una capa base 30. Después de mezclar el Componente A
y el Componente B del sistema de poliuretano de dos
componentes, las particulas elasticas 35 se incorporan en
la mezcla liquida de los dos componentes. Las particulas
elasticas 35 pueden construirse en cualquier material
elastomérico adecuado pero es preferible grianulos de
caucho. La mezcla de particulas de los dos componentes
poliuretano/particulas elédsticas luego se vierte sobre una
sub-base. Una capa de base tdnica 30 puede ser suficiente
para una aplicacién particular o se pueden construir capas
de base adicionales sobre las capas de base inferiores para
lograr un espesor predeterminado. Dependiendo de 1la
aplicacién de 1la superficie atlética que estd siendo
preparada, la capa base 30 sola puede ser suficiente. Sin
embargo algunas aplicaciones requieren una preparacién de
superficie adicional tal como se muestra en la figura 2.
Una capa superior 40 puede instalarse sobre la capa base
30. La capa superior 40 se prepara utilizando el mismo
sistema de poliuretanoc de dos componentes como capa base 30
pero sin premezclar particulas eldsticas. Después de verter
la capa superior 40, las particulas elésticas 42 se
difunden y se absorben en la superficie de la capa superior
40 lo que suministra wuna superficie con textura. Un
recubrimiento de poliuretano final 44 se aplica sobre las
particulas el&sticas 42 para garantizar la adhesién
adecuada. La capa final de poliuretano 44 es
preferiblemente un recubrimiento alifdtico que permite una
estabilizacién superior de los UV, Aunque el presente

invento ha sido descrito en términos de incorporaciocnes
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especificas, se anticipa que 1las alteraciones y las
modificaciones sin duda alguna seridn evidentes para
quienes son avezados en el arte. Por lo tanto, se pretende
gue las siguientes reivindicaciones sean interpretadas como
que cubren todas las alteraciones y modificaciones que caen

dentro del verdadero espiritu y alcance del invento.
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REIVINDICACIONES

Se reivindica lo siguiente:

1.

Sistema de unidén de poliuretano de dos componentes que
incluye: un primer componente gque comprende por 1lo
menos un compuesto que tiene Atomos de hidrogeno
activos capaces de reaccionar con la funcionalidad del
isocianato, por lo menos un catalizador para acelerar
la reaccién y la formaciédn de enlaces de uretano y una
cantidad efectiva de emanaciones de silica para demorar
la accién de dicho catalizador; y un segundo componente

que incluye por lo menos un peoliisocianato.

Sistema de dos componentes de la reivindicacién 1, en
donde el primer componente tiene wuna densidad
suficiente para permitir la reaccién con el segundo
componente mezclando sustancialmente volimenes
equivalentes del primero y del segundo componentes.
Sistema de dos componentes de la reivindicacién 1, en
donde el primer componente tiene un peso equivalente de
hidroxil suficiente para formar un poliuretanoc gue
tenga un indice de isocianato entre alrededor de 105
hasta alrededor de 115.

Sistema de dos componentes de la reivindicacién 1, en
donde por 1l1lo menos un componente tiene Aatomos de
hidrégeno activos capaces de reaccionar con la
funcionalidad de isocianato y comprende una solucién de
por lo menos un poliol poliéster y por lo menos un

poliol poliéter.

Sistema de dos componentes de la reivindicacién 3,

donde dicho poliol poliéster es aceite de castor.
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Sistema de dos componentes de la reivindicacién 1, en
donde por lo menos un catalizador es una amina

terciaria.

Sistema de dos componentes de la reivindicacién 1, en
donde dicho catalizador se selecciona de entre un grupo

que consiste de una sal de fenol, hexancato y oleato.

Sistema de dos componentes de la reivindicacién 1, en
donde dicho catalizador se selecciona de entre un grupo
que consiste de un hidréxidc de metal terroso 4lcali,
un hidréxido de metal terroso alcalino, un alcdxido y

un fenéxido.

Sistema de dos componentes de la reivindicacién 1, en
donde dicho catalizador se selecciona entre un grupo
que consiste de cloruro férrico, cloruro estanico,

nitrato de bismuto y cloruro de bismuto.

Sistema de dos componentes de la reivindicacién 1, en
donde por lo menos un catalizador es un quelato de un
metal seleccionado del grupo que consiste de berilio,
magnesio, zinc, cadmio, plomo, titanio, circonio,
estafio, arsénico, bismuto, molibdeno, manganeso,

hierro, cobalto y niquel.

Sistema de dos componentes de la reilvindicacién 1, en
donde por lo menos un catalizador es un alcoholato de
un metal seleccionado entre el grupo que consiste de

titanio, estafio y aluminio.

Sistema de dos componentes de la reivindicacién 1, en
donde por lo menos un catalizador es un fenolato de un
metal seleccionado entre el grupo que congsiste de

titanio, estafio y aluminio.
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Sistema de dos componentes de la reivindicacién 1, en
donde por lo menos un catalizador es una sal de un
dcido orgdnico con un metal seleccionado entre el grupo
que consiste de un metal terroso Alcali, un metal
terroso alcalino, aluminio, estafio, plomo, manganeso,

cobalto, niquel y cobre.

Sistema de dos componentes de la reivindicacién 1, en
doride por lo menos un catalizador es un érgano metdlico
derivado de un compuesto seleccionado entre el grupo
consistente de estailo tetravalente, arsénico

trivalente, arsénico pentavalente, antimonio y bismuto.

Sistema de dos componentes de la reivindicacién 1, en
donde por lo meno un catalizador es un metal carbonil
de un compuesto seleccionado entre el grupo consistente
de hierro cobalto, un carboxilato aril mercurio, un

acetato fenil mercurio y un propionato fenil mercurio.

Sistema de dos componentes de la reivindicacién 1, en

‘donde el segundo componente incluye una mezcla de

isémeros de 2-4 difenilmetano-disocianato y 4

difenilmetano-disocianato.

Sistema de dos componentes de la reivindicacién 1, en
donde dicho segundo componente incluye una mezcla de un
disocianato dimetileno polimérico y una mezcla de
isoméros de 2-4- difenilmetano—disocianato y 4-4

difenilmetano-disocianato.

Sistema de dos componentes de la reivindicacién 1, en
donde dicho segunde componente incluye un agente

liberador de aire.
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Sistema de dos componentes de la reivindicacién 1, en
donde el segundo componente es un prepolimero que
comprende ademds un compuesto de &Atomos de hidrégeno
activos capaces de reaccionar con la funcionalidad del

isocianato.

Sistema de dos componentes de la reivindicacién 19 en
donde dicho compuesto tiene Atomos de hidrégeno activos
capaces de reaccionar con la funcionalidad del

isocianato pero es un poliol poliéter.

Una superficie atlética elastica que comprende: una
sub-base y una capa de material sustancialmente
homogéneo sobre dicha sub-base y dicho material
compuesto sustancialmente homogéneo comprende granulos
elésticos y un sistema de unidén de poliuretano de dos
componentes que tiene un primer componente que
comprende por lo menos un compuesto que tiene &tomos de
hidrégeno activos capaces de reaccionar c¢on 1la
funcionalidad de isocianato, por lo menos un
catalizador para acelerar la reaccién y la formacibdn de
enlaces de wuretano, Yy una cantidad efectiva de
emanaciones de silica para recargar la accién de dicho
catalizador, y un segundo componente que comprende por

lo menos un poliisocianato.

La superficie atlética elastica de la reivindicacién
21, en donde dicho primer componente tiene una densidad
suficiente para facilitar la reaccidén con dicho segundo
componente mezclando sustancialmente volumenes
equivalentes del primero y del segundo componentes
mencionados.

La superficie atlética elAstica de la reivindicacién 21

que comprende ademds una segunda capa sobre dicha capa

de material compuesto sustancialmente homogéneo, dicha
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segunda capa comprende un sistema de poliuretano de dos
componentes gque tiene un primer componente que
comprende por lo menos un compuesto que tiene Atomos de
hidrogeno activo capaces de reaccionar con la
funcionalidad de isocianato, por le¢ menos un
catalizador para acelerar la reaccién y la formacién de
enlaces de wuretano y wuna cantidad efectiva de
emanaciones de silica para retardar la accién de dicho
catalizador, un segundo componente que comprende por lo
menos un poliisocianato y dicho primer componente tiene
una densidad suficiente para permitir la reaccién con
dicho segundo componente mezclando sustancialmente
volimenes equivalentes de los mencionados primero y
segundos componentes; y tiene una superficie superior
texturada formada por la absorcién de granulos
eldsticas en dicha superficie superior en dicha segunda

capa.

La superficie atlética el&stica de la reivindicacién 23
que comprende ademds una capa superior de poliuretano

alopadtico sobre dicha segunda capa.

La superficie atlética elastica de la reivindicacién
21, en donde dicho primer componente de dicho sistema
de poliuretano de dos componentes tiene un suficiente
peso equivalente al hidroxil para formar un poliuretano
que tiene un indice diisocianato desde alrededor de 105
hasta alrededor de 115.

La superficie atlética elastica de la reivindicacién
21, en donde dicho un componente tiene &tomos de
hidrégeno activos capaces de reaccionar con la
funcionalidad de diisocianato y que comprende una
soluclén de por lo menos un poliol poliéster, y por lo

menos un poliol poliéster.
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27. La superficie atlética elidstica de la reivindicacién
21, en la reivindicacién 26 en donde dicho poliol

poliéster es aceite de castor.

28. La superficie atlética eldstica de la reivindicacién
21, en donde por lo menos un catalizador es una amina

terciaria.

29. La superficie atlética elastica de la reivindicacién
21, en donde por lo menos un catalizador se selecciona
del grupo que consiste de una sal fenélica, hexanoato y

oleato.

30. La superficie atlética eléstica de la reivindicacién
21, en donde un catalizador se selecciona del grupo que
consiste de un hidréxido de metal terroso alcali, un
hidréxido de metal terroso alcalino y un alcéxido y un
fendxido.

31. La superficie atlética elé&stica de la reivindicacién
21, en donde por lo menos un catalizador se selecciona
del grupo que consiste de cloruro férrico, cloruro

estanico, nitrato de bismuto y cloruro de bismuto.

32. La superficie atlética eladstica de la reivindicacién
21, en donde dicho catalizador es un quelato de un
metal seleccionado del grupo consistente de berilio,
magnesio, zinc, cadmio, plomo, titanio, zirconio,
estafio, arsénico, bismuto, cromo, molibdeno, manganeso,

hierro, cobalto, y niquel.

33. La superficle atlética elastica de la reivindicacién
21, en donde por 1lo menos un catalizador es un
alcoholato de un metal seleccionado entre el grupo

consistente de titanlo, estaflo y aluminio.
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La superficie atlética elastica de la reivindicacién
21, en donde por lc menos un catalizador es un fenolato
de un metal seleccionade de entre el grupo consistente

de titanio, estafio y aluminio.

La superficie atlética eldstica de la reivindicacién
21, en donde dicho catalizador es una sal de un &acido
organico con un metal seleccionado del grupo
consistente de un metal terroso d&lcali, un metal
terroso alcalino, aluminio, estafio, plomo, manganeso,

cobalto, niquel y cobre.

La superficie atlética elastica de la reivindicacién
21, en donde dicho un catalizador es un derivado
organometidlico de un compuesto seleccionado del grupo
consistente de egtafio tetravalente, arsénico

trivalente, arsénico pentavalente, antimonio y bismuto.

La superficie atlética elastica de la reivindicacién
21, en donde por lo menos un catalizador es un metal
carbonil de wun compuesto seleccionado del grupo
consistente de hierro, cobalto, un arilmercurio
carboxilato, un acetato fenilmercurio y un propicnato

fenilmercurio.

La superficie atlética eladstica de la reivindicacién
21, en donde dicho segundo componente incluye una
mezcla isémera de 2,4 difenilmetano diisocianato y 4,4

difenilmetano dilsocianato.

La superficie atlética elastica de la reivindicacién
21, en donde dicho segundo componente incluye una
mezcla de un dimetileno diisocianato polimérico y una
mezcla isémera de 2,4 difenil metano diisocianato y 4,4

difenilmetano diisocianato.
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La superficie atlética eléstica de la reivindicacién
21, en donde dicho componente incluye un agente

liberador de aire.

La superficie atlética elastlica de la reivindicacién
21, en donde dicho segundo componente es un prepolimero
que comprende ademds un compuesto que tiene &tomos de
hidrégeno activo capaces de reaccionar con 1la

funcionalidad de isocianato.

La superficie atlética elastica de la reivindicacién
41, donde dicho compuesto tiene &tomos de hidrégeno
activo capaces de reaccionar con la funcionalidad de

isocianato que es un poliol poliéter.

Un método de preparar una superficie atlética elastica
que comprende los pasos de: suministrar una sub-base y
preparar una cﬁpa de material compuesto sustancialmente
homogéneo sobre dicha sub-base, y dicha material
compuesto sustancialmente homogéneo comprende granulos
elasticas y un sistema amalgamante de dos componentes
de poliuretano que tiene un primer componente gue
comprende por lo menos un compuesto que tiene dtomos de
hidrégeno activos capaces de reaccionar con la
funcicnalidad de diisocianato por 1lo menos un
catalizador para acelerar la reaccidén y la formacién de
enlaces de uretano y una cantidad efectiva de
emanaciones de silica para retardar la acciédn de dicho
catalizador y un segundo componente que comprende por

lo menos un poliisocianato.

El método de conformidad con la reivindicacién 42, en
donde dicho primer componente tiene una densidad
suficiente para facllitar la reaccién de dicho segundo
componente mezclando volimenes sustancialmente

equivalentes de dichos primero y segundo componentes.
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El método de conformidad con la reivindicacién 43, en
donde el primer componente tiene un peso equivalente de
suficiente hidroxil como para formar un poliuretano que
tenga un indice de isocianato entre alrededor de 105
hasta alrededor de 115.

El método de conformidad con la reivindicacién 43, en
donde por lo menos un componente tiene Atomos de
hidrégeno activos capaces de reaccionar con la
funcionalidad de isocianato y comprende una solucién de
por lo menos un poliol poliéster y por lo menos un

poliol poliéter.

El método de conformidad con la reivindicacién 46, en

donde dicho poliol poliéster es aceite de castor.

El método de conformidad con la reivindicacién 43, en
donde por 1lo menos un catalizador es un catalizador

organotino.

El método de conformidad con la reivindicacién 43, en
donde dicho segundo componente comprende una mezcla

isbmera de 2,4 difenilmetano diisocianato y 4,4

difenilmetano diisocianato.

El método de conformidad con la reivindicacién 43, en
donde dicho segundo componente comprende una mezcla de
un diisocianato dimetileno polimérico y una mezcla
isémera de 2,4 difenilmetano diisocianato y 4,4

difenilmetano diisocianatao.

El método de conformidad con la reivindicacidén 43, en
donde el segundo componente incluye un agente liberador

de aire.
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El método de conformidad con la reivindicacién 43, en
donde dicho segundo componente es un prepolimero que
comprende ademds un compuesto que tiene &tomos de
hidrégeno activos capaces de reaccicnar con la

funciocnalidad de isocianato.

El método de conformidad con la reivindicacidédn 43, en
donde dicho compuesto tiene &4tomos de hidrdgeno activos
capaces de reaccionar con la funcionalidad de

lsoclanatos y es un poliéter poliol.

El método de conformidad con la reivindicacidén 43, que
comprende adem&s el paso de formar una segunda capa
sobre la capa de material compuesto, sustancialmente
homogéneo, y dicha segunda capa comprende un sistema de
poliuretano de dos componentes que tienen un primer
componente que comprende por lo menos un compuesto que
tiene &tomos de hidrdgeno activos capaces de reaccionar
con la funcionalidad de 1socianato, por lo menos un
catalizador para acelerar la reaccidn y la formacidn de
enlaces de uretano y una cantidad efectiva de
emanaciones de silica para retardar la accién de dicho
catalizador, un segundo componente que comprende por lo
menos un poliisocianato, dicho primer componente que
tiene una densidad suficiente para permitir la reaccidén
con dicho segundo componente mediante las mezclas de
volumenes sustancialmente equivalentes del primero vy
del sequndo componentes; y que tiene una superficie
superior texturaza formada por la absorcidédn de grénulos
elasticas en dicha superficie superior de dicha segunda

capa.

El método de conformidad con la reivindicacién 54, que
comprende ademas el paso de suministrar una capa
superior de poliuretano alifdtico sobre la mencionada

segunda capa.
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citations and explanations suppordeg such statement

vi [ ] comindocumens cied
vi [ Comin defect in the inserational application
vim [] Cermin cbesrvations on the knermesional spplication

3.  The applicant is hereby hevited to reply © this opinia.
Whea? Sev the time Limit indicssed sbove. The-applisant-mey-befare-ive-expimtion-of-that-thae-limit,-rogomt
this-Anthariny-10-grant-an-sxtmtion.-Ses-rule-66:3(d)-

How? By submisting a written reply, accompanied, where sppropriate, by anendments, sccording to Rale 66.3.
For the form and the haguage of the smandmerss, sce Rules 66.8 and 66.9.

Also For en addditional opportimity w0 sthmit smendments, see Rule 66.4.
For the cxamines*s obligation to consider amendments snd/or srgmments, see Rule 66.4 bir. -

. For an infornml commumication with the exsminer, see Rule 66.6
H w0 reply Is fliod, the internstions] preliminary exsminstion report will be esablished on the basis of this opinion.
4. The final daix by which the international preliminary
examninstion report must be catsblished acconding 0 Rule 692 is: 28 February 2005 (28.02.2008) .

Namne and malling addvem of the IPEA/US
Pmo.hlm .I-“ Rachel F. Gomr o
nmh‘rh'm g—m;nmm Telephone No. 571-272-1700Periegsé

Form PCT/IPEA/OR (cover sheet){July 199%)



WRITTEN OFINION PCTIUSO3/34066 ﬁ
L Basls of the opinion 4

1. Wiih reganrd 10 the clamests of the international spplication: *
BA the imemational application as originaily filed

pages 1-12 » &8 ariginally filed
pages NONE » filed with the demand
pages NONE , filed with the letter of
B e claims:
pages 13-21 , &8 originally filed
pages NONB » a8 amended (ngether with any statement) under Article 19
pages NONE , filed with the demand
pegcs NONE » filed with the leteer of
B the drawings:
pages 12, as originally filed
pages NONE . filed with the demand
pages NONE » flled with the letter of
(] the sequence tisting part of the description:
pages NONE 2 43 originally filed
pages NONE , filed with the demand
pages NONB , filed with the letter of .

2. With regard to the langmage, ali the elements marked above were available or farnished o this Authority in the
language in which the imernarional application was filed, usless otherwise indicated under this item.
These clements were available or furnished 1o this Antharity in the following language which is:
[T] te tangnage of & transiation fumished for the purposes of international search (under Rule23. 1(b)).
the lnguage of publication of the imernational application (under Rule 48.3(b)).
the lmguage of the translation furnished for the purposes of imternational prefiminary examination(under Rules
55.2 and/or 55.3).
3. With regard 10 any mucleotide and/or amino acld sequence disciosed in the intersationsl appiication, the writen
opinion was drawn on the basis of the sequence listing:
[] contained in the international spptication in printed form.
] fited mogether with the imernational spplication in compuser readable form.
[[] tarnished subsequently to this Autbority in writken form.
furnished subsequently to this Authority in computer readable form.
The statement that the sabsequently farnished writien sequence listing does not go beyond the disclosure in the
imermational application as filed has been furnished.
O mmmum:suuuhmmmnw»mmmw
bws been fornished.

4. ] The ameadments have resulted in the cancellation of:

DO the description, pages NONE
the claime, Nos. NONE
the drawings, sheets/fig NONE

5. [] This opinion hes been drawn as  (soxne of) the smendments hud oo been made, since they bave been considered 10 go

beyond the disclosurs as filed, 8¢ bticated fn the Supplemensal Box (Rale 20.2(c)).

* Replwcemiesst shaaty which have beex furnished 1o the raceiving Oifice in response to an invitation sader Article 14 are referrad 0 in
&his opinion as “originally flled *

Form PCT/IPEAMOS (Box 1) (huly 1998)



Internations! spplication No.
WRITTEN OPINION PCTAUS03/34066

V. Reasoned staterment ander Rule 66.2(a)(Hf) with regard to novelty, iuventive siep or industria] spplicability;
mﬂmwu

1. STATEMENT
Novelty (N) Claims 10-12, 21-85 YES
Chims 1, 3-9, 13-20 NO
Inventive Step (IS) Claims 10-12, 21-55 YHS
Claims 1-9, 13-20 N
Inchustrial Applicability (IA) Claims 1-53 YES
Claims NONE NO

2. OTATIONS AND EXPLANATIONS

Chalms 1, 39, 13-16, 19 and 20 lack moveity under PCT Anticle 33(2) ax being antivipated by VU, VU discloses a two component
binder gystem comprising polyisocysnste and & polylsocysness reactive component comprising polyesher and castor ofl potyels,
calnlywts snd foned silica (axampie 1). In column 6, he dlscloses the sune camlysis. In colunm 5, lincs 38-39, he shows mixturey of
diphenyimethane diisocysnste lsomen, and io column 3, line 44, be discloses polyether prepotymers.

Clalms 1, 3, 4, 15 and 18-20) lack novelty under PCT Articie 33(2) e being anticipated by ZIMMERMAN,. ZIMMERMAN
discloses two component polyurethane binders compriging s polyisocysaste reactive component conprising a polyether polyol, a
camlyst, fioned silica snd Fommkdll, an air relesse agent (soe cxample 3). In colurmm 9, line 49, he disrinses NCO/AOH ratios or
1.1/1, and he shows, in exampie 2, & polysther/polyisocyanats prepolymer.

Caims 1, 4, 8, ls.muunummmmmuuumurmm TAOKA discloses
w0 component polyurethane binder systems comprising a polyisocysosie reactive component comprising castor oil, estalysts and
fumed silica. They show the polyisacyamte camponent as 8 mixture of diphenyimethane diisocyanse and polymeric
diphenylmethans dilsocysnsie.

Claims 1 snd 14 Inck novelty under PCT Article 13(2) as being aticipased by THIELE. He discloses, in exsmpis 1, 3 two
component polyurethane binder comprising fumed silics, and a tin catnlyst.

Chim 2 lacks an invactive step under PCT Article 33(3)as being obvious over YU in view of OECHSLE. VU doean't disclose a
1/1 volumer ratio of isocysnste to isocyamste reactive componests. OBCHSLE discloses (cohumm 7, lines 20-40) that the idesl
volume rutio for jsocysmase/isocyanste reactive components s 1/1 for smtic mining.

Clxtme 10-12 and 21-55 meet the crtiteria of PCT Articles 33(2-3) because none of the refrence disclose the camtysts of the claims
and the ethletic sarface of the clabms.

Chaizs 1-35 mext the crittvin of PCT Article 33(4) because the binder and athletic surfaces are nwedy] in buildings.
—rr————— NEW CITATIONS —————

US 4,066,759 A (ZIMMERMAN) 03 January 1978, see column 9, Jine 49 and examples 2-3.

US 4,859,735 A (VU) 22 Angust 1989, see cohurm 3, line 44; colunn 5, lines 38-39, column 6§ and exxmple 1.
US 4,570,270 A (OBCHSLE) 18 Rebruary 19865, see cotumn 7, lines 20-40.

JP 04170414 A (TAOKA CHEM CO) 18 June 1992, see shatract.

Form PCT/IPEA/OS (Bom V) Qluly 1998)
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Box
(Ta be uweed when the space in any of the preceding boxes is oot sufficions)

TIME LIMIT:

The thme limit set for reaporso v a Written Opinion may oot be extended. 37 CFR 1.484{d). Any response received sfter the
expiration of the time limit set in the Written Oplnion will oot be congiderad in preparing the Internarionsl Prediminary Exzminetion
Report.

Form PCT/IPEAMOS (Sipplemontal Box) (fuly 1998)




TRATADO DE COOPERACION DE PATENTES

PROVENIENTE DE LA AUTORIDAD INTERNACIONAL DE EXAMEN INTERNACIONAL
!

Pan ' PCT
FRANK C EYMARD OPINION ESCRITA
ADAMS AND REEBELLP (Norma PCT 68)
4300 ONE SHELL SQUARE

NEW ORLEANS, LA 70139

Fecha de envio (die/mes/afio) FEB 7 2005

Rm:lndnad'llvoddnddmbo representante | RESPUESTA. Deniro del mes sigulente & la fecha de envio

M2 13 por comeo )
™ Solicitud_temacionel Na. Fecha d@ archiv intemacdiond Fecha prorftaria
PCTAISON34006 (dismesafi) (dl/mesano)
27 de Octubre, 2003 (27 10.2003) 29 de Octubre, 2002 (20/10/2002)

| Clasificacién Patants Intemaciond (IPC) o Clasificacion Nacional Solichante e IPC
ﬂn COBG‘I!IOB. 18110, 18724 y Clase Intemacional 524/871, 872, 420/424 8, 4230 427/383.8 3855 413

SRI SPORTS, INC.

1 ummmmaplmnmmhmmmmummmM
2 la opinién contiene Indigaciones reletivas a los sigulentss rubros

| Base de |a opinitn =

] Prioridad

i No se establace opinién con relacién a novedad paso Inveniivo y aplicacion Industdal

v Faita de uhidad dal invento

V X Declaracién razonada bajo ia Norma 66 2 (a){Il) con relacién & ia novedad paso inventivo o
aplicacion industial citaciones y explicaciones que respaldan dicha declaraciin

| Clertos documentos citados

Vil Clarios defectos en la solicitud intamacional

Vil Clertas abservaciones en lu solicitud imemacional

3 £l solcitants queda Invitado pars responder a éeta opinidn
Cuindo? Ver ol Sampofimite Indicado anteriorments
Cémo? Presentando una respuesta secrita, acompaliada, sl se considera oportuno de les

modificaciones de conformidad con la Norma 8.3 Para la forma y &l lenguaje de los
madificaciones ver [as Normas 66.8 y 88 8

También Para una oportunidad adicional de presentar modificaciones ver la Norma 66 4
Para la abligacién que tene el examinador da considerar las modificaciones yo argumenios ver
la Norma 66 4 bis.
Pare una modificacién informal con o examinador ver la Norma 66.6

Sl no se radica una respuesia @l Informe de examen preliminar intemacional serd establecido sobre la
base de la presente opinida.

4 La fecha final para |a cual el informe preliminer intemacional debe ser establecida de conformidad con la

Norma 60 2 63 28 de Febrero 2005 (28 022005)
Nombre y draccion postal de IPEARUS Funclonario Autorizado,

Mall Stop PCT Att IPEAIUS Rachel F Gorr
Comisionado da Patentes Por autorizackin  Jean Proctor Funcionario Especial
P 0.BOX 1450 pana Lega

Alexandra Virginia 22313-1450
Facsime No.(703) 305 3230




OPINION ESBCRITA

I
1

Bese da la Opinién
Con relacién a los elementos de Ia sdlicitid intemacional *
X la solicitud intemacional tal como fue radicada originaiments
X Ia descripcion
Péginas 1 12 tal como e radicd originaimente
Péginas NINGUNA radicadss con la solicitud
Plginas NINGUNA radicadas con &eta carta
X Las reivindicaciones.
Péginas 13-21 tal como fueron mdicadas originaiments
Pégings NINGUNA tal como fue modificada (Junto con cualquier deciaracian) bejo Articulo 19
Péginas NINGUNA radicada con la demanda
Pagines NINGUNA radicada con |a presente centa
X Los dibujos.
Péginas 1-2 tal como fueron radicadas originaiments
Péginaa NINGUNA radicada con la demenda
Péginas NINGUNA radicada con ia carta de
La secuencia enumera parts de la descripcidn
Péginas NINGUNA tal como se rdicd origineimente
Piginas NINGUNA redicada con la demanda
Péginas NINGUNA redicada con la carta de
Con relacion a la redaccidn todos [os alamentos mercados antariormente estuvieron disponibles o fueron
suministrados a esta autorkiad en el kiioma en ol cual la sclidiud intemeclonal fue redicada a menos que
%8 Indique en forma distinta. Esios dlementos estuvieron ¢ disposicidn o fueron suministrados a ésta
autorided en ol siguients idloma que es.
0 £l idioma de ia traduccién suministrada para los fines del Investigador iIntemacional (bajo la
Norma 23.1(b))
1] El idioma de publicacion de la soliciiud intemacionel (bajo la Norma 48.3(b))
a Para fines del examen praliminer Intemacional bejo las normas 55 1 y/o 55.3)
Con relacion a cualquier secuencia nuclediida yo aminoddda difundida en ia solicitud internacional Ia
opinién escrits fue establecida sobre la base de ia secuendla que enumera:
] Contenida en la sofichud internacionsl en forma imprasa
radicada junto con I salichud intemacional en forma lagible en computador
suministrada subsecuentemeante @ esta autoridad en forma escrita
suministrada subsecuentements a esta autoridad en forma legible en computador
la declaracién de que la secusncia escrita suministrada posteriomments no va mas pilé de la
difusitin en le solcitud (ntemacionéi tal como fue radicada ha sido suminjsirada
n] Ia daclaracion de que la informacin registrada an forma legible en computador es idéntica a la
secuancla escrite'que ha sido suministrada
X Las madificacionas han dado como resultado la cancelacién de:
X ladescripcion péginas NINGUNA

O o o o



D
oK
X las reivindicaciones péginas NINGUNA
X los dibujos, hojas NINGUNA
[ Esta opinidn ha sido redectada como s las modificacionss no hubleren gido efectuadas pyssto que se ha
conelderado que van maa all4 de la difusion tal como fue radicada como 8e Indica en la casliia
auplementaria (Norma 70 (c)}
* Las holes de memplizo que han sido suministradas a |a oficina recepiora en respuests a una invitacion
bajo ol Articulo 14 son referides en ésta opinion como "Radicades Originalments
v Declaracitn razonada bajo Ie forma 68.2{a)() con relacion a a novedad paso mventivo o apiicacion
industrial Citaciones o explicaciones que respaidan. dicha decizracin

1 DECLARACION
Novedad (N) Raivindicaciones 10-12, 21-55 8|
Relvindicadones 1 29 13-20 NO
Paso Inventivo Reivindicaciones 10-12 21-55 sl
Reivindiceciones 190 13-20 NO
Aplicacion industrial (IA) Relvindicaciones 1-55 sl
- Ralvindicacdoned NINGUNA NO

2 CITACIONES Y EXPLICACIONES

Les relvindicaciones 1 39 13-18 18 y 20 carecen de novedad bajo PCT Articulo 33(2) tel como fue anticipado por
VU VU difunden un sisteme de unién de dos componentes que comprencen poflsocianato y un components reactivo
al polisocianato que comprende polléter y polioios de aceile de casior catafizadores y emenaciones de sllica
(elempio 1) En la columna § eepecifica los mismos calellzedores En la columna 5 linea 38 38 muestra Ias mexcias
de isdmerce difenlimetano disoclanato y en la columna 3 linea 44 expone los prepolimeros de polleter

Las reivindicaciones 1 3, 4, 15 y 18-20 carecen de novedad bajo PCT Articulo 33(2) tal como fueron anticipadaa por
ZIMMERMAN ZIMMERMAN difunde 2 uniones de compuasios de poliuretancs que compranden un componente
rsaciivo pofilsocianaio que comprpnde un poliol polléter un catalzador emanaciones de sflica y Foamkifl un agents
{ibarador de aire (ver ejemplo 3) EN la columna 8 linea 48 difunda lag relaciones NCOOH o 1 1/1 y muestra, en of
ejampio 2 un prepolmero polleter/poliisocianato

Les reivindicaciones 1 4 6 13,14 18 y 17 carecen de novedad bajo PCT Articulo 33(2) tal come fueron anticipadas
por TAOKA CHEM TAOKA que difunds 2 uniones de components de poliuretancs que comprenden un components
maciivo de polfecclansld que comprende aceits casir catslizadorss emenaciones de slica Muestran el
componente de polisocianato como una mezcia de dilsocingto difeniimelano y dfisoclanato difeniimetano
polimérica.

Les relvindicaciones 1 a 14 carecen de novedad bajo PCT Articuio 33(2) hablendo sido anticipado por THIELE
Difunde en ef ejemplo 1 una unién de dos componentes de poliuretano que comprende emanaciones de sllica y un
catalizador de eetafio.

La relvindicacién 2 carece de peso inventivo bejo PCT Artlaula 33(3) como slendo obvio sobre VU en opinidn de
OECHSLE VU no difunde una reladén volumébica 1/1 de Isocianato a componentes resctivos de isocanato
OECHSLE difunde (columna 7 lineas 20-40) que la relacién de volumen ideal para los componentes reactivos
[socienain/isoclanato es 1/1 para mezeia estética.
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Las reivindicaciones 10-12 y"21-55 axmplen con los crfterios de los Articulos PCT 33(2-3) debido a que ninguna de
las referencias difunde los catallzadores de les relvindicacionas y la superficle aiética de las relvindicaciones.

Las relvindicaciones 1-65 cumpien con los criterios de PCT Articulo 33(4) debido a que la unién y ias superficies
aliélicas son Oties en construcciones. -

NUEVAS CITAS
US 4,086 500 A (ZIMMERMAN) 3 de Engro 1878, ver columna 9 linea 48 y Ejemplos 2,3 -
US 4,858 735 A (VU) 22 de Agostn, 1988, ver calumna 3, linea 44, columna 5,ingas 38-39 columna 6 y ejampio 1
US 4,570 270 A (OECHSLE) 18 de Fabrero, 1888 ver columna 7 |ineas 20-40
JP 04170414 A (TAOKA CHEM CO) 18 de Junio 1882, ver resumen

Casllia suplementaria.
Para ser utilzada cuando &l aspacio de cualquiera da |as casiias que preceden sea insuficents.

LIMITE DE TIEMPO

EL limite de iampo establecido para Ia respuesta a una opiridn escrita puede no ser prormogado 37 CFR 1 484{d)
Cualquier respuesta recibida después de la fecha de expiracién del limite de iempo en la Oplnién Eserita no serd
congiderada en el mamento de preparer el informe Internacional de Examen Preliminar
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE

MODELO DE UTILIDAD

-
Indicacion de que se solicita 1a concesién de una patente
Daftos de Wdentrficacion del solicitante o de Ia persona que se presenta la solicitud
Descripcién de la invencitn
Dibujos de ser estos perbnentes
Comprobante de Pago de las tazas esiabiecidas

USUARIC  RADICADOR

{

)

()
()

{
{

COMPLETA ( INCOMPLETA (

DISENO INDUSTRIAL { )

indicacion de que se solicita el registro de Diseno Industnial

Datos de identificacion del rolicilante o de la person qua presenta
la solicttud

(
(

Representacion grafica o fotografica det Diaeno Industrial o mucstra del

Materlal que Incorpora el disefio
Comprobante de pago de las tasas establecidas

COMPLETA (. INCOMPLETA

ESQUEMA DE TRAZADO ( )

Indicacion de que solicita el registro de un Esquema de trazado
Datos de ldentiflcaclion del soicitante o de la persona que presenta
La sollcilud

Representacion grafica del esquema de irazado
Comprobante de pago de las tasas establecidas

COMPLETA ( INCOMPLETA

Firma Responsable
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(

(
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Industria y Comercio

2020 SUPERINTENDENCIA
Bogotd, D.C.,
Doctora: Oficlo N°
MARIA FERNANDA CASTELLANOS
SRI SPORTS, INC.
Solicitante = +06234
ASUNTO: Radicaciéon N° 05-50205

Solicitud internacional PCT/US2003/034066

Fecha inicio fase nacional 31/05/2005

Tramite . 011

Evento : 379

Actuacion 430

Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacion en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular Unica
de la Superintendencia de Industria y Comercio, se le comunica que:

B Sij fuere el caso, el solicitante debe adjuntar la traduccién de los anexos del reporte de
examen preliminar internacional {Art. 36.2.b) del tratado PCT).

B La solicitud no contiene la copia del documento en que consta la cesién del derecho a
la patente del inventor al solicitante o a su causante. (Art. 26-k) Decision 488).

R La solicitud no contiene el poder debidamente otorgado, con el lleno de los requisitos
exigidos por los articulos 63 y subsiguientes del Cédigo de Procedimiento Civil.
Adicionalmente, deberd presaentar el documento que acredita la existencia y
representacion legal de la sociadad solicitante, cuando ésta fuere persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere para
que dentro del término de dos meses siguientes a la fecha de notificacién del presente
oficio, complete los requisitos anteriormente enunciados. En caso de no dar cumplimiento
al presente requerimiento, la solicitud se considerard abandonada y perdera su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CRSPEDES DE VERGEL
Jefe de la Divisid Nuevas Creaciones.

El anterior requerimiento fue notificado por fijacibn en lista de

foche. 2970 2
Camera 13 No. 2700 Flso 5¥10
202030 WCM 53412 21-26‘!4
Santa Fe de Bogotd D.C. - Colontila




