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RADICACION EXPEDIENTE No. 07-39467

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 587 DE
FECHA 18 DE ENERO DE 2008 EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 16 DE ABRIL DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decision 486/2000.
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57 ABSTRACT

Disclosed is dispersion of a polyurethane-urea polymer
in a continuous phase. This dispersion contains about
0.1 to about 5 parts by weight of an ionizable, non-
volatile salt per 100 parts by weight of polyurethane-
urea polymer. Polyurethane-urea coatings made from
this dispersion have excellent static dissipative proper-
ties.

17 Claims, No Drawings
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more preferably less than 0.5 second, and most prefera-
bly less than 0.25 second.

In addition to the foregoing components, additives
such as colorants, antioxidants, UV stabilizers, fillers,
flame retardants, preservatives, surfactants, adhesion
promoters and the like may be used, if desired.

The dispersion of this invention is useful in preparing
static dissipative coatings, films, membranes and the
like. Such as readily prepared in known manner for the
dispersion of this invention by applying same to a con-
venient substrate and removing the continuous phase.
Subsequent curing is not normally necessary, although
it may be desirable to subject the polymer to an elevated
temperature in order to drive off residual amounts of
the continuous phase. Suitable techniques for preparing
films and coating are described in copending applica-
tion Ser. No. 200,287, filed May 31, 1988, incorporated
by reference. Typical films, membranes and coatings
have a thickness from about 0.1 to about 50 mils.

The dispersion of this invention is of particular inter-
est in providing static dissipative coatings for a variety
of substrates, of which electronic packaging is of partic-
ular importance. Other important uses include in pre-
paring antistatic coatings for conveyor and drive belts,
coatings for flammable materials packaging and han-
dling devices, preparing antistatic footwear, coatings
for materials used in dust-free environments, and the
like. Antistatic lacquers and printing aids are another
important use of this invention.

An especially important use of this dispersion is in
preparing static dissipative coatings for thermoplastic
films The coated films are useful in making wrappings,
bags and other packaging materials for electronics com-
ponents. The coated films can also contain a metal layer
to further improve its conductivity.

ILLUSTRATIVE EMBODIMENTS

The following examples are provided to illustrate the
invention and are not intended to limit the scope
thereof. Unless stated otherwise, all parts and percent-
ages are given by weight.

EXAMPLE 1

In a suitable vessel are added 6.8 parts of 2,2-bis(thy-
droxymethyl)-propionic acid, 100 parts of a 2000 molec-
ular weight, nominally difunctional ethylene oxide-
capped poly(propylene oxide) and 40 parts of Hjo-
methylene diphenyldiisocyanate (Hiz2MDI). This mix-
ture is stirred under a nitrogen atmosphere at 100° C. for
two hours. It is then cooled to 70° C. and 0.47 parts of
octadecyl-3,5-di-t-butyl-4-hydroxyhydrocinnamate {(a
stabilizer) is added. After about five minutes stirring, 1.6
parts of sodium tetraphenyl boron is added. After an-
other five minutes stirring, 4.9 parts triethylamine is
added and the stirring continued for additional 20 min-
utes at 70° C., after which time an opaque, viscous resin
is obtained. With rapid agitation, 350 parts of water are
added to form a dispersion, and then a solution of 3
parts of ethylenediamine in 50 parts of water is added
with rapid agitation. An additional 50 parts of water is
used to rinse the ethylenediamine container and is
added to the dispersion. The resulting dispersion is
stirred for 60 minutes at ambient temperate. It has a pH
of 9 and contains 25.4% solids by weight. This disper-
sion is referred to as Sample No. 1.

Dispersion Sample No. 2 is made in the same manner,
except the sodium tetraphenyl boron is added after the
ethylenediamine is added and permitted to react.
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Comparative Sample A is prepared in the same man-
ner as Example No. 1, except the sodium tetraphenylbo-
ron is omitted.

Films are prepared from emulsion Samples Nos. 1
and 2 and Comparative Sample A by pouring the dis-
persions into 821 cm molds and permitting them to
dry for 24 hours at ambient conditions. The resulting
transparent strips are demolded and hung in a fume
hood for an additional 48 hours. At this point the films
are about 0.06 cm thick.

The resulting films are evaluated for surface resistiv-
ity and static dissipative properties. Before testing, they
are conditioned for 90 hours at 12% relative humidity.
Surface resistivity is measured by ASTM D-257. The
results are as indicated in Table 1 following.

TABLE 1
Decay Surface
Wt - % Time 2 , Resistivity,
Sample No. Salt ! sec. ohms/sq
A* 0 524 9.5 x 1012
1 1 0.02 L1 x 101!
2 1 0.02 4.5 x 100

*Not an example of this invention.
! Based on weight of polymer.
2 Time required to dissipate 99% of an applied charge of 5000 VDC.

Ags illustrated by the data in Table 1, the addition of
only 1 weight percent salt decreases the static decay
time to essentially zero. This demonstrates the unusual
cffectiveness of the salt in polyurethane-urea formula-
tions. Also of note are the reductions in resistivity,
which approximate two orders of magnitude.

EXAMPLE 2

Samples No. 1 and 2 are repeated, substituting in each
instance an equal quantity of sodium trifluoromethylsul-
fonate for the sodium tetraphenyl boron. When the
sodium trifluoromethylsulfonate is added to the pre-
polymer, the resulting film exhibits a static decay time
of 0.08 seconds and a surface resistivity of 8.9 101!
ohms/square. When the sodium trifluoromethylsulfon-
ate is added to the prepolymer, the resulting film exhib-
its a static decay time of 0.11 seconds and also has a
surface resistivity of 8.9X 10}! ohms/square.

EXAMPLE 3

A coated substrate is prepared by coagulating a thin
film of an static dissipative polyurethane-urea polymer
on a polystyrene film. The polyurethane-urea polymer
is prepared in the same manner as Sample No. 1, except
it contains 1% by weight sodium trifluoromethylsulfon-
ate in place of sodium tetrapheny! boron. The uncoated
polystyrene film has essentially no static dissipative
properties. However, the coated substrate dissipates
90% of an applied + 5000 volt charge in 1.08 seconds,
and 90% of an applied —5000 volt charge in 1.22 sec-
onds. At 50% relative humidity, the coated sample is
three orders of magnitude lower in surface resistivity.

What is claimed is:

1. A dispersion of a polyurethane-urea polymer in a
continuous aqueous phase, said dispersion containing
about 0.1 to about 5 parts by weight of an alkali metal or
alkaline earth metal salt of a thiocyanate ion, fluorinated
alkyl sulfonate ion or tetraorganoboron ion per 100
parts by weight of polyurethane-urea polymer.

2. The dispersion of claim 1, wherein the polyure-
thane-urea polymer is a neutralized reaction product of
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a reaction mixture comprising a polyamine curing agent
and an isocyanate-terminated prepolymer,

3. The dispersion of claim 2, wherein said prepolymer
is the reaction product of a polyisocyanate, a polyether
polyol and a polyol containing an ionic or potentially
ionic group.

4. The dispersion of claim 3 wherein said prepolymer
contains about 10 to about 150 milliequivalent of ionic
groups/100 grams, and said polyol containing an ionic
or potentially ionic group is a dihydroxy alkanoic acid.

§S. The dispersion of claim 4 wherein the continuous
phase is aqueous.

6. The dispersion of claim 1 wherein the salt is a
tetrapheny! boron salt or a fluorinated alkyl sulfonate
salt.

7. The dispersion of claim 4 wherein the salt is a
tetraphenyl boron salt or a fluorinated alkyl sulfonate
salt.

8. The dispersion of claim § wherein the salt is a
tetraphenyl boron salt or a fluorinated alkyi sulfonate
salt,

9. The dispersion of claim 2, wherein said prepolymer
is the reaction product of a polyisocyanate, a polyester
polyol and a polyol containing an ionic or potentially
ionic group.

10. A substrate having a static dissipative coating
comprising a polyurethane-urea polymer having dis-
persed therein from about 0.1 to about 5 parts, per 100
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parts by weight polymer, of an alkali metal or alkaline
earth metal salt of a thiocyanate ion, fluorinated alkyl
sulfonate ion or tetraorganoboron ion.

11, The substrate of claim 10 wherein the salt is a
tetraphenyl boron salt or a fluorinated alkyl sulfonate
salt.

12. The substrate of claim 10 wherein the polyure-
thane-urea polymer is a neutralized reaction product of
a reaction mixture comprising a polyamine curing agent
and an isocyanate-terminated prepolymer.

13. The substrate of claim 12 wherein said prepoly-
mer is the reaction product of a polyisocyanate, a poly-
cther polyol and a polyol containing an ionic or poten-
tially ionic group.

14. The substrate of claim 13 wherein said prepoly-
mer contains about 10 to about 150 milliequivalents of
ionic groups/100 gram, and said polyol containing an
ionic or potentially ionic group is a dihydroxy alkanoic
acid.

15. The substrate of claim 12 wherein said prepoly-
mer is the reaction product of a polyisocyanate, a poly-
ester polyol and a polyol containing an ionic or poten-
tially ionic group.

16. A static dissipative polyurethane-urea polymer
prepared by coagulating the dispersion of claim 1.

17. A static dissipative polyurethane-urea polymer
prepared by coagulating the dispersion of claim 4,
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