
EP 0 484 822 B1 Description TECHNICAL FIELD 5  The invention relates to
vinyl acetate/ethylene copolymer emulsions prepared in the presence of a
polyvinyl alcohol stabilizing system. BACKGROUND OF THE INVENTION 10    In
water-based paper laminating adhesive applications, it is often necessary
for the adhesive to have both (1) a high degree of wet tack and (2) a
sufficient open tack time (tack range) to bond the substrate quickly and
successfully under a light to moderate pressure. However, it has proven to
be difficult to develop an adhesive system having both important wet tack
characteristics. Several methods have been utilized in the past to achieve
optimum wet tack performance properties. For instance, water-based 15
laminating adhesives have been prepared in the presence of boron-modified
polyvinyl alcohols to enhance the wet tack properties. However, these
adhesives are sensitive to the pH of the system, and tend to form useless
gels at relatively high pH. In addition, the wet tack performance of the
adhesive could be pH dependent. Another method to enhance the wet tack
performance is to compound solvents or plasticizers into the 20  base
adhesives. This method is often used by the end users of the packaging
industry. The use of solvents, however, could create environmental concerns
and safety issues. Also, the performance of plasticized adhesives could
deteriorate because of plasticizer migration. Moreover, formulating the
adhesives with solvent or plasticizers will add raw material and operating
costs to the converters. Another important property required by the
industry is a relatively fast setting speed, the adhesive's 25  ability to
set a bond rapidly and to maintain this bond after a short application of
pressure. As the environmental regulations become more stringent and the
current trend of the packaging industry moves toward high-speed
applications, it is urgent to develop water-based adhesives having both
high wet tack and sufficient tack range properties in addition to fast
speed of set to respond the growing needs of the industry. so     U.S.
3,827,996 discloses aqueous dispersions of vinyl ester polymers prepared in
the presence of a stabilizing amount of polyvinyl alcohol having an average
residual vinyl acetate content of 5 to 7 mole%. A single polyvinyl alcohol
having this vinyl acetate content may be used or a combination of polyvinyl
alcohols having average vinyl acetate contents of up to about 16 mole% may
be blended to produce an average to 5 to 7 mole%. The resulting vinyl ester
polymer dispersions are said to possess stability, both 35  during and
after preparation, water resistance of the adhesive after it has been
deposited from the dispersion and a satisfactory viscosity index. U.S.
4,521,561 discloses a vinylactate/ethylene copolymer emulsion exhibiting
both partially- and fully- hydrolyzed polyvinyl alcohol compatibility which
comprises an aqueous collodial dispersion of a copolymer prepared by the
emulsion polymerization of vinyl acetate and ethylene in the presence of a
polyvinyl 40  alcohol stabilizing system having an 8 to 10 mole% residual
vinyl acetate content, especially comprising a mixture of a polyvinyl
alcohol having a 3 to 6 mole% vinyl acetate content and a polyvinyl alcohol
having a 10 to 14 mole% vinyl acetate content in the ratio that yields an
average residual vinyl acetate content of 8 to 10 mole%. When blended with
a partially- or fully-hydrolyzed polyvinyl alcohol to provide an adhesive
composition, such compositions demonstrate an enhanced plasticizer
thickening. 45     U.S. 4,605,589 discloses a vinyl acetate/ethylene
copolymer binder emulsion prepared by the copolymerization of vinyl acetate
and ethylene in the presence of a polyvinyl alcohol which is 50 to 99 mole%
hydrolyzed and has a 100 to 375 degree of polymerization (DPn) such that it
demonstrates a viscosity of about 2.4 to 4 as a 4% aqueous solution at 20
C. Nonwoven fabrics bonded with such copolymers possess surprisingly
improved softness while maintaining toughness. 50     U.S. 4,043,961
discloses adhesive compositions consisting essentially of an aqueous
emulsion of vinyl 



acetate/ethylene copolymer prepared in the presence of protective colloid
comprising fully hydrolyzed vinyl alcohol copolymer containing methyl
methacrylate. The examples show the use of such vinyl alcohol copolymer in
combination with a medium and/or low viscosity partially hydrolyzed
polyvinyl alcohol and a nonionic surfactant. 55 2    EP 0 484 822 B1
SUMMARY OF THE INVENTION The present invention provides an aqueous
dispersion, or emulsion, of vinyl acetate-ethylene (VAE) copolymers which
are useful as paper laminating adhesives having both high wet tack and
improved tack 5  range properties as well as a relatively fast speed of
set. The VAE copolymer is dispersed in an aqueous medium and is prepared by
the aqueous emulsion copolymerization of vinyl acetate and ethylene in the
presence of a stabilizing system consisting essentially of (1) a low
molecular weight, partially hydrolyzed polyvinyl alcohol, (2) a medium
molecular weight, partially hydrolyzed polyvinyl alcohol and (3) a medium
and/or high molecular weight, fully hydrolyzed polyvinyl alcohol. 10    In
a preferred embodiment for making VAE copolymer emulsion, the pre-emulsion
is prepared by a reverse premixing process in which the vinyl acetate
monomer is first charged to the polymerization reaction vessel followed by
the aqueous premix comprising the polyvinyl alcohol (PVOH) stabilizing
system in water. The invention provides new VAE emulsions having improved
tack range ratings without sacrificing the 15  wet tack values. Other
important performance properties such as a fast setting speed and creep
resistance are maintained. DETAILED DESCRIPTION OF THE INVENTION 20     The
copolymers according to the invention comprise 70-98 wt% vinyl acetate and
2-30 wt% ethylene, on a monomer basis, to provide a Tg ranging from about
-15 to 30 C, preferably the copolymer contains 90-95 wt% vinyl acetate and
5-10 wt% ethylene. The vinyl acetate-ethylene copolymers may optionally
include one or more additional ethylenically unsaturated copolymerizable
monomers. Examples of such comonomers which may be present at up to 10 25
wt% include, for example, butyl acrylate, 2-ethylhexyl acrylate, acrylic
acid hydroxyethyl acrylate, hydrox- ypropyl acrylate, and
N-methylolacrylamide. Contemplated as the functional, or operative,
equivalent of vinyl acetate in the copolymer emulsions are vinyl esters of
alkanoic acids, such as vinyl formate, vinyl propionate and vinyl laurate.
The stabilizing system for the copolymerization reaction to prepare the VAE
copolymer emulsion 30 adhesives is used in an amount of 3.5 to 6 wt%,
preferably 4 to 5 wt%, based on vinyl acetate monomer, and consists
essentially of: (1) 0.2 to 1.5 wt%, preferably 0.3 to 0.7 wt%, low
molecular weight, partially hydrolyzed PVOH; (2) 0.5 to 2.5 wt%, preferably
1 to 2 wt%, medium molecular weight, partially hydrolyzed PVOH; and (3) 1
to 4 wt%, preferably 2 to 3 wt%, medium molecular weight, fully hydrolyzed
PVOH or high 35    molecular weight, fully hydrolyzed PVOH, or mixtures
thereof. The low molecular weight, partially hydrolyzed PVOH which can be
used in the stabilizing system is 85-90 mole% hydrolyzed, especially 87-89
mole% hydrolyzed, and has a degree of polymerization (DPn) ranging from 100
to 800, preferably 200 to 600, most desirably 450 to 600. The medium
molecular weight, partially hydrolyzed PVOH is 85-90, especially 87-89,
mole% hydrolyzed and has a DPn ranging from 1000 to 1800, 40  preferably
1400 to 1700. The fully hydrolyzed PVOH's are at least 98, especially 98 to
99, mole% 



hydrolyzed and have a DPn ranging from 1000 to 1800, preferably 1400 to
1700, for the medium molecular weight PVOH and from 1900 to 3000,
preferably 2000 to 2500, for the high molecular weight PVOH. Suitable
PVOH's are marketed by Air Products and Chemicals, Inc. under the trademark
AIRVOL[err] as grade designations 205, 523, 325 and 350, respectively. 45
In addition to the PVOH components the stabilizer system may also contain
minor amounts of conventional surfactants such as the nonionic
polyalkoxylated surfactants and anionic surfactants. Various free-radical
forming sources can be used in carrying out the polymerization of the
monomers, such as conventional peroxide compounds. Combination-type systems
employing both conventional oxidiz- ing agents and reducing agents can also
be used, i.e., a redox system. so     The oxidizing agent is generally
employed in an amount of 0.01-1%, preferably 0.05-0.5%, based on the weight
of the vinyl acetate introduced into the polymerization system. The
reducing agent is ordinarily added as an aqueous solution in the necessary
equivalent amount. A preferred composition of the VAE copolymer emulsion
would comprise the following: 55 3    EP 0 484 822 B1 Water
45% Solids             55% VAM                88% Ethylene          7.5%
AIRVOL 205 PVOH   0.5% AIRVOL 523 PVOH   1.5% AIRVOL 325 PVOH   2.5% 10
In general, suitable VAE copolymer emulsions can be prepared by the
copolymerization of the monomers in the presence of the PVOH stabilizing
system in an aqueous medium under ethylene pressures up to about 100 atm
using a redox system which is added incrementally. The process first
involves the homogenization in which the vinyl acetate suspended in water
is thoroughly agitated in the presence of ethylene under the working
pressure to effect solution of the ethylene and the vinyl acetate 15 while
the reaction medium is gradually heated to polymerization temperature. The
homogenization period is followed by a polymerization period during which
the redox system is added incrementally. The reaction temperature can be
controlled by the rate of redox addition and the rate of heat dissipation.
Generally, it is advantageous to maintain a mean temperature of about [err]
during the polymerization of the monomers and to avoid temperatures much in
excess of [err]. 20     A preferred method for producing the VAE copolymer
emulsions is a "cold initiation" process which involves adjusting the
reaction mixture to a temperature from 10 to [err]. Polymerization is
initiated by addition of the free radical source at a rate such that the
reaction mixture is brought to a temperature of 45 to [err], preferably
[err], within a period of about one hour. The polymerization is continued
at the desired temperature until less than 0.5% of the vinyl acetate
remains unreacted. 25    In carrying out the polymerization, an amount of
the vinyl acetate is initially charged to the polymeriza- tion vessel
containing the aqueous solution of the PVOH stabilizing system. Most
advantageously all of the vinyl acetate is initially charged to the
reaction medium with no additional incremental supply. It is also
contemplated that at least 50% of the total vinyl acetate to be polymerized
can be initially charged with the remainder of the vinyl acetate added
incrementally during the course of the polymerization. In the preferred 30
mode, the vinyl acetate monomer is first charged to the reaction vessel
followed by the aqueous PVOH 



stabilizing system premix. When reference is made to incremental addition,
substantially uniform additions, both respect to quantity and time, are
contemplated. Such additions can be continuous or discontinuous and are
also referred to as "delayed" additions. 35     The quantity of ethylene
entering into the copolymer is influenced by pressure, agitation and
viscosity of the polymerization medium. Thus, to increase the ethylene
content of the copolymer, high pressures, greater agitation and a low
viscosity are employed. The pressurized ethylene source can be shut off
from the reactor so that the ethylene pressure decays as it is polymerized
or it can be kept open to maintain the ethylene pressure throughout the
reaction, i.e., make-up ethylene. 40     After thoroughly agitating the
aqueous reaction mixture to dissolve ethylene in the vinyl acetate and in
the water phase, the charge is brought to polymerization temperature and
polymerization is then initiated by introducing initial amounts of the
oxidant and the reductant. After polymerization has started, the oxidant
and reductant are incrementally added as required to continue
polymerization. And a third copolymerizable monomer and the remaining vinyl
acetate, if any, may be added as separate delays. 45    The reaction is
generally continued until the residual vinyl acetate content is below 0.5%,
the completed reaction product is then allowed to cool to about room
temperature while sealed from the atmosphere. The pH is then suitably
adjusted to a value in the range of 4.5 to 7, especially 4.5 to 5, to
insure maximum stability. VAE copolymer emulsions can be directly produced
having a solids content of 52 to 58 wt%. 50     The VAE copolymer emulsions
of the following Examples were tested for wet tack and tack range by
applying a dollop of the emulsion being tested, about 2 cm in diameter, to
22.7 kg (50 pound) Kraft paper. The emulsion is spread on the paper with a
finger to make a thin film. The film is pressed with the finger and removed
rapidly. The force needed to separate the film from the finger is judged
and compared against a control. This force is 'wet tack". "Tack range" is
the time period during which the film remains tacky. 55 4    EP 0 484 822
B1 EXAMPLE 1 The following is a general procedure for preparing the VAE
copolymer emulsions of the invention. The components of the initial reactor
charge and the various delay feeds were as follows: 5 Initial Reactor
Charge AIRVOL 205 PVOH[err] (10% aq soln)
84.5 g AIRVOL 523 PVOH[err] (10% aq soln)
238.7 g 10           AIRVOL 325 PVOH[err] (10% aq soln)
424.3 g Water (deionized)                                             568.0
ml Ferrous Ammonium Sulfate (10% aq soln)                          4.8 ml
Acetic Acid                                                     1.0 g Vinyl
Acetate                                                1657.5 g 15
Ethylene - quantity to equilibrate reactor to 18.9 bar (260 psig) at [err]
Delay Feeds (1) Hydrogen Peroxide (0.4% aq soln)
128.2 ml (2) Hydrogen Peroxide (5.0% aq soln)
38.4 ml 20           (3) Zinc Formaldehyde Sulfoxylate (10% aq soln)
34.8 ml 



[err]Airvol 205 - 87-89 mole % hydrolyzed; DPn = 550-600 [err]Airvol 523 -
87-89 mole % hydrolyzed; DPn = 1300-1500 [err]Airvol 325 - 98-98.8 mole %
hydrolyzed; DPn = 1300-1500 25 The pH of the combined of the PVOH solutions
and the deionized water was adjusted to 4 with the acetic acid followed by
the addition of the ferrous ammonium sulfate solution. A one gallon
stainless steel reactor was filled with the above aqueous premix, and
purged with nitrogen. With the mixture being agitated at 200 rpm the vinyl
acetate monomer was added. The reactor was purged 30 twice with nitrogen
(2.1 bar) (30 psi) followed by one ethylene purge (2.1 bar) (30 psi) at
[err]. The agitation speed was increased to 900 rpm and the reactor was
pressurized to 18.9 bar (260 psig) with ethylene (subsurface). The reactor
temperature and ethylene pressure were allowed to equilibrate at [err] and
18.9 bar (260 psig), respectively. The ethylene supply was shut off to the
reactor. The reaction was initiated at [err] by the addition of the 0.4%
hydrogen peroxide at 0.4 ml/min and the 35  10% zinc formaldehyde
sulfoxylate solution at 0.5 ml/min. One initiation was observed, the 10%
zinc formaldehyde sulfoxylate delay solution was set at 0.3 ml/min. Once
the initial temperature rise started to level off, temperature ramp was
started to 75 * C. When the temperature reached [err] (about 1 hour), the
0.4% hydrogen peroxide flowrate was set to hold a [err] ([err] reaction
minus [err] jacket). When the vinyl acetate free monomer level was less
than about 3%, the 0.4% hydrogen peroxide delay 40 was stopped, the
agitation speed was increased to 1,000 rpm and the 10% zinc formaldehyde
sulfoxylate delay was stopped. The 5% hydrogen peroxide delay was begun at
0.5 ml/min increasing to 1 ml/min over 15 min. When the 5% hydrogen
peroxide delay was completed the reaction mixture was cooled to 30 C, the
pH adjusted to 5 with 14% ammonium hydroxide solution and transferred to a
degasser to vent off any excess ethylene pressure. Colloid 585 was then
added to the degassing vessel followed by the following 45  materials
dissolved in deionized water (25g): t-Butyl Hydroperoxide (70%)   2.5 g
Sodium Acetate            1.6 g 50                              Sodium
Citrate             1.6 g The above solution was added at a rate of 0.5
ml/min while the contents were agitated in a degasser at 200 rpm. The
emulsion product had the properties as set forth in Table 1. 55  EXAMPLE 2
The procedure for preparing the VAE copolymer emulsion of this example
followed that of Example 1 except that the sequence to charge the aqueous
premix and the vinyl acetate monomer was reversed. That 5    EP 0 484 822
B1 is to say that the vinyl acetate was charged first, followed by the
aqueous premix to prepare the pre- emulsion. Table 1 shows the properties
of the emulsion product of this example. EXAMPLE 3 This example followed
the procedure for Example 1 but was conducted on a larger scale in a 35
gallon reactor. The properties of this VAE emulsion are also presented in
Table 1. 10 15 20 25 30 



35 40 45 50 55    EP 0 484 822 B1 10 20 25 The physical and adhesive
performance properties of Examples 1-3 VAE copolymer emulsions are 55
compared to a prior art, commercially available VAE copolymer emulsion
(Comparative 1) which is only stabilized with partially hydrolyzed PVOH's,
AIRVOL 205 PVOH and Airvol 523 PVOH and to a prior art, commercially
available VAE copolymer emulsion (Comparative 2) which uses Airvol 425
PVOH, a 95.5-96.5 mole% hydrolyzed, medium molecular weight PVOH instead of
the fully hydrolyzed, medium molecular 7    EP 0 484 822 B1 weight PVOH.
The data show that the VAE copolymer emulsions according to the invention
have an improved tack range rating of 9-10 versus a rating of 6 for the
Comparative 1 VAE emulsion without sacrificing the wet tack values and also
while demonstrating improved setting speed. It is the presence of the
particular PVOH stabilizing system that is believed to create the proper 5
aqueous environment and chemistry to provide the combined wet tack, tack
range and speed of set performance. In addition, the reverse premixing
method of Example 3 provides a process for preparing VAE copolymer
emulsions with narrow particle size distributions which, in turn, changes
their rheological characteristic of the emulsion and proves the wet tack
performance. A processing advantage also gained via reverse premixing is
rapid ethylene vapor-liquid equilibrium which translates into short batch
cycle and, 10 consequently, improve productivity in VAE emulsion
production. STATEMENT OF INDUSTRIAL APPLICATION The new VAE copolymer
emulsions possessing the superior wet tack properties will allow the paper
15 packaging industry to run converting operation at a higher speed. This
also translates into reduced operating costs and improved productivity for
the end users. Claims Claims for the following Contracting States: DE, FR,
GB, IT, NL 20 1. A vinyl acetate-ethylene copolymer emulsion prepared by
the aqueous emulsion and copolymerization of vinyl acetate and ethylene in
the presence of 3.5 to 6 wt% of a stabilizing system consisting essentially
of: (a) 0.2 to 1.5 wt% partially hydrolyzed polyvinyl alcohol having a DPn
of 100 to 800, 25       (b) 0.5 to 2.5 wt% partially hydrolyzed polyvinyl
alcohol having a DPn of 1000 to 1800, and (c) 1 to 4 wt% fully hydrolyzed
polyvinyl alcohol having a DPn of 1000 to 1800 and/or fully hydrolyzed
polyvinyl alcohol having a DPn of 1900 to 3000, the weight percentages
based on vinyl acetate monomer. 



30  2. The copolymer emulsion of Claim 1 the partially hydrolyzed polyvinyl
alcohols are 85-90 mole% hydrolyzed. 3. The copolymer emulsion of Claim 1
in which the fully hydrolyzed polyvinyl alcohol is at least 98 mole%
hydrolyzed. 35 4. A vinyl acetate-ethylene copolymer emulsion prepared by
the aqueous emulsion and copolymerization of vinyl acetate and ethylene in
the presence of 3.5 to 6 wt% of a stabilizing system consisting essentially
of: (a) 0.2 to 1.5 wt% of a 87-89 mole% hydrolyzed polyvinyl alcohol having
a DPn of 200-600, 40       (b) 0.5 to 2.5 wt% of a 87-89 mole% hydrolyzed
polyvinyl alcohol having a DPn of 1400-1700, and (c) 1 to 4 wt% of an at
least 98 mole% hydrolyzed polyvinyl alcohol having a DPn of 1400-1700 or
2000-2500, or mixtures thereof, the weight percentages based on vinyl
acetate monomer. 45 5. The copolymer emulsion of Claim 4 in which the
stabilizing system consists essentially of: (a) 0.3 to 0.7 wt% of a 87-89
mole% hydrolyzed polyvinyl alcohol having a DPn of 200-600, (b) 1 to 2 wt%
of a 87-89 mole% hydrolyzed polyvinyl alcohol having a DPn of 1400-1700,
and (c) 2 to 3 wt% of an at least 98 mole% hydrolyzed polyvinyl alcohol
having a DPn of 1400-1700, the weight percentages based on vinyl acetate
monomer. 50 6. The copolymer emulsion of Claim 4 in which the stabilizing
system consists essentially of: (a) 0.5 wt% of a 87-89 mole% hydrolyzed
polyvinyl alcohol having a DPn of 200-600, (b) 1.5 wt% of a 87-89 mole%
hydrolyzed polyvinyl alcohol having a DPn of 1400-1700, and (c) 2.5 wt% of
an at least 98 mole% hydrolyzed polyvinyl alcohol having a DPn of
1400-1700, 55    tie weight percentages based on vinyl acetate monomer. 8
*    C   L  M   S   * EP 0 484 822 B1 weight PVOH. The data show that the
VAE copolymer emulsions according to the invention have an improved tack
range rating of 9-10 versus a rating of 6 for the Comparative 1 VAE
emulsion without sacrificing the wet tack values and also while
demonstrating improved setting speed. It is the presence of the particular
PVOH stabilizing system that is believed to create the proper s  aqueous
environment and chemistry to provide the combined wet tack, tack range and
speed of set performance. In addition, the reverse premixing method of
Example 3 provides a process for preparing VAE copolymer emulsions with
narrow particle size distributions which, in turn, changes their
rheological characteristic of the emulsion and proves the wet tack
performance. A processing advantage also gained via reverse premixing is
rapid ethylene vapor-liquid equilibrium which translates into short batch
cycle and, 10  consequently, improve productivity in VAE emulsion
production. STATEMENT OF INDUSTRIAL APPLICATION The new VAE copolymer
emulsions possessing the superior wet tack properties will allow the paper
15  packaging industry to run converting operation at a higher speed. This
also translates into reduced operating costs and improved productivity for
the end users. Claims )     Claims for the following Contracting States:
DE, FR, GB, IT, NL 20 



1. A vinyl acetate-ethylene copolymer emulsion prepared by the aqueous
emulsion and copolymerization of vinyl acetate and ethylene in the presence
of 3.5 to 6 wt% of a stabilizing system consisting essentially of: (a) 0.2
to 1.5 wt% partially hydrolyzed polyvinyl alcohol having a DPn of 100 to
800, 25       (b) 0.5 to 2.5 wt% partially hydrolyzed polyvinyl alcohol
having a DPn of 1000 to 1800, and (c) 1 to 4 wt% fully hydrolyzed polyvinyl
alcohol having a DPn of 1000 to 1800 and/or fully hydrolyzed polyvinyl
alcohol having a DPn of 1900 to 3000, the weight percentages based on vinyl
acetate monomer. 30  2. The copolymer emulsion of Claim 1 the partially
hydrolyzed polyvinyl alcohols are 85-90 mole% hydrolyzed. 3.  The copolymer
emulsion of Claim 1 in which the fully hydrolyzed polyvinyl alcohol is at
least 98 mole% hydrolyzed. 35 4. A vinyl acetate-ethylene copolymer
emulsion prepared by the aqueous emulsion and copolymerization of vinyl
acetate and ethylene in the presence of 3.5 to 6 wt% of a stabilizing
system consisting essentially of: (a) 0.2 to 1.5 wt% of a 87-89 mole%
hydrolyzed polyvinyl alcohol having a DPn of 200-600, 40       (b) 0.5 to
2.5 wt% of a 87-89 mole% hydrolyzed polyvinyl alcohol having a DPn of
1400-1700, and (c) 1 to 4 wt% of an at least 98 mole% hydrolyzed polyvinyl
alcohol having a DPn of 1400-1700 or 2000-2500, or mixtures thereof, the
weight percentages based on vinyl acetate monomer. 45 5. The copolymer
emulsion of Claim 4 in which the stabilizing system consists essentially
of: (a) 0.3 to 0.7 wt% of a 87-89 mole% hydrolyzed polyvinyl alcohol having
a DPn of 200-600, (b) 1 to 2 wt% of a 87-89 mole% hydrolyzed polyvinyl
alcohol having a DPn of 1400-1700, and (c) 2 to 3 wt% of an at least 98
mole% hydrolyzed polyvinyl alcohol having a DPn of 1400-1700, the weight
percentages based on vinyl acetate monomer. 50 6. The copolymer emulsion of
Claim 4 in which the stabilizing system consists essentially of: (a) 0.5
wt% of a 87-89 mole% hydrolyzed polyvinyl alcohol having a DPn of 200-600,
(b) 1.5 wt% of a 87-89 mole% hydrolyzed polyvinyl alcohol having a DPn of
1400-1700, and (c) 2.5 wt% of an at least 98 mole% hydrolyzed polyvinyl
alcohol having a DPn of 1400-1700, 55    tie weight percentages based on
vinyl acetate monomer. 8    EP 0 484 822 B1 *    C   L  M   S   * Claims
for the following Contracting State: ES 1. A process for preparing a vinyl
acetate-ethylene copolymer emulsion by the aqueous emulsion and
copolymerization of vinyl acetate and ethylene in the presence of a
polyvinyl alcohol stabilizing system, 5      characterized In that the
vinyl acetate-ethylene copolymer emulsion is prepared in the presence of
3.5 to 6 wt% of a stabilizing system consisting essentially of: (a) 0.2 to
1.5 wt% partially hydrolyzed polyvinyl alcohol having a DPn of 100 to 800,
(b) 0.5 to 2.5 wt% partially hydrolyzed polyvinyl alcohol having a DPn of
1000 to 1800, and (c) 1 to 4 wt% fully hydrolyzed polyvinyl alcohol having
a DPn of 1000 to 1800 and/or fully 10       hydrolyzed polyvinyl alcohol
having a DPn of 1900 to 3000, 



the weight percentages based on vinyl acetate monomer. 2. The process of
Claim 1, characterized in that the partially hydrolyzed polyvinyl alcohols
are 85-90 mole% hydrolyzed. 15 3. The process of Claim 1, characterized in
that the fully hydrolyzed polyvinyl alcohol is at least 98 mole%
hydrolyzed. 4. A process for preparing a vinyl acetate-ethylene copolymer
emulsion by the aqueous emulsion and 20     copolymerization of vinyl
acetate and ethylene in the presence of a polyvinyl alcohol stabilizing
system, characterized in that a vinyl acetate-ethylene copolymer emulsion
is prepared in the presence of 3.5 to 6 wt% of a stabilizing system
consisting essentially of: (a) 0.2 to 1.5 wt% of a 87-89 mole% hydrolyzed
polyvinyl alcohol having a DPn of 200-600. (b) 0.5 to 2.5 wt% of a 87-89
mole% hydrolyzed polyvinyl alcohol having a DPn of 1400-1700, and 25
(c) 1 to 4 wt% of a at least 98 mole% hydrolyzed polyvinyl alcohol having a
DPn of 1400-1700 or 2000-2500, or mixtures thereof, the weight percentages
based on vinyl acetate monomer. 5. The process of Claim 4, characterized In
that the stabilizing system consists essentially of: 30       (a) 0.3 to
0.7 wt% of a 87-89 mole% hydrolyzed polyvinyl alcohol having a DPn of
200-600. (b) 1 to 2 wt% of a 87-89 mole% hydrolyzed polyvinyl alcohol
having a DPn of 1400-1700, and (c) 2 to 3 wt% of an at least 98 mole%
hydrolyzed polyvinyl alcohol having a DPn of 1400-1700, the weight
percentages based on vinyl acetate monomer. 35  6. The process of Claim 4,
characterized In that the stabilizing system consists essentially of: (a)
0.5 wt% of a 87-89 mole% hydrolyzed polyvinyl alcohol having a DPn of
200-600. (b) 1.5 wt% of a 87-89 mole% hydrolyzed polyvinyl alcohol having a
DPn of 1400-1700, and (c) 2.5 wt% of an at least 98 mole% hydrolyzed
polyvinyl alcohol having a DPn of 1400-1700, the weight percentages based
on vinyl acetate monomer. 40 Patentanspruche Patentanspruche fMr folgende
Vertragsstaaten: DE, FR, GB, IT, NL 1.
Vinylacetat-Ethylen-Copolymeremulsion, hergestellt durch die waBrige
Emulsion und Copolymerisierung 45     von Vinylacetat und Ethylen in
Gegenwart von 3,5 bis 6 Gew.-% eines Stabilisierungssystems, das im
wesentlichen aus: (a) 0,2 bis 1,5 Gew.-% teilsweise hydrolysiertem
Polyvinylalkohol mit einem DPn von 100 bis 800, (b) 0,5 bis 2,5 Gew.-%
teilweise hydrolysiertem Polyvinylalkohol mit einem DPn von 1000 bis 1800,
und 50       (c) 1 bis 4 Gew.-% vollstAndig hydrolysiertem Polyvinylalkohol
mit einem DPn von 1000 bis 1800 und/oder vollstaindig hydrolysiertem
Polyvinylalkohol mit einem DPn von 1900 bis 3000, besteht, wobei die
Gewichtsprozentangaben auf dem Vinylacetatmonomer basieren. 2.
Copolymeremulsion nach Anspruch 1, worin die teilweise hydrolysierten
Polyvinylalkohole zu 85-90 55     Mol% hydrolysiert sind. 3.
Copolymeremulsion nach Anspruch 1, worin der vollstindig hydrolysierte
Polyvinylalkohol wenigstens zu 98 Mol% hydrolysiert ist.    EP 0 484 822 B1
*    C  L  M   S   * 4. Vinylacetat-Ethylen-Copolymeremulsion, hergestelit
durch die waBrige Emulsion und Copolymerisation *von Vinylacetat und
Ethylen in Gegenwart von 3,5 bis 6 Gew.-% eines Stabilisierungssystems,
welches 



im wesentlichen aus: (a) 0,2 bis 1,5 Gew.-% aus einem zu 87-89 Mol%
hydrolysiertem Polyvinylalkohol mit einem DPn 5        von 200-600, (b) 0,5
bis 2,5 Gew.-% aus einem zu 87-89 MoI% hydrolysiertem Polyvinylalkohol mit
einem DPn von 1400-1700, und (c) 1 bis 4 Gew.-% aus einem zu wenigstens 98
Mol% hydrolysiertem Polyvinylalkohol mit einem DPn von 1400-1700 oder
2000-2500, oder Mischungen davon, 10     besteht, wobei die
Gewichtsprozentangaben auf dem Vinylacetatmonomer basieren. 5.
Copolymeremulsion nach Anspruch 4, in der das Stabilisierungssystem im
wesentlichen aus: (a) 0,3 bis 0,7 Gew.-% aus einem zu 87-89 Mol%
hydrolysierten Polyvinylalkohol mit einem DPn von 200-600, 15       (b) 1
bis 2 Gew.-% aus einem zu 87-89 Mol% hydrolysierten Polyvinylalkohol mit
einem DPn von 1400-1700, und (c) 2 bis 3 Gew.-% aus einem zu wenigstens 98
Mol% hydrolysierten Polyvinylalkohol mit einem DPn von 1400-1700, besteht,
wobei die Gew.-% Angaben auf dem Vinylacetatmonomer basieren. 20 6.
Copolymeremulsion nach Anspruch 4, in der das Stabilisierungssystem im
wesentlichen aus: (a) 0,5 Gew.-% aus einem zu 87-89 Mol% hydrolysierten
Polyvinylalkohol mit einem DPn von 200- 600, (b) 1,5 Gew.-% aus einem zu
87-89 Mol% hydrolysierten Polyvinylalkohol mit einem DPn von 1400- 25
1700, und (c) 2,5 Gew.-% aus einem zu wenigstens 98 Mol% hydrolysierten
Polyvinylalkohol mit einem DPn von 1400-1700, besteht, wobei die
Gewichtsprozentangaben auf dem Vinylacetatmonomer basieren. 30
Patentansprtche fUr folgenden Vertragsstaat: ES 1. Verfahren zur
Herstellung einer Vinylacetat-Ethylen-Copolymeremulsion durch die waBrige
Emulsion und Copolymerisation von Vinylacetat und Ethylen in Gegenwart
eines Polyvinylalkohol-Stabilisierungs- systems, dadurch gekennzeichnet,
daB die Vinylacetat-Ethylen-Copolymeremulsion in Gegenwart von 35     3,5
bis 6 Gew.-% eines Stabilisierungssystems hergestellt wird, das im
wesentlichen aus: (a) 0,2 bis 1,5 Gew.-% teilsweise hydrolysiertem
Polyvinylalkohol mit einem DPn von 100 bis 800, (b) 0,5 bis 2,5 Gew.-%
teilweise hydrolysiertem Polyvinylalkohol mit einem DPn von 1000 bis 1800,
f>           und (c) 1 bis 4 Gew.-% vollstfndig hydrolysiertem
Polyvinylalkohol mit einem DPn von 1000 bis 1800 40       und/oder
vollstandig hydrolysiertem Polyvinylalkohol mit einem DPn von 1900 bis
3000, besteht, wobei die Gewichtsprozentangaben auf dem Vinylacetatmonomer
basieren. 2. Copolymeremulsion nach Anspruch 1, worin die teilweise
hydrolysierten Polyvinylalkohole zu 85-90 Mol% hydrolysiert sind. 45 3.
Copolymeremulsion nach Anspruch 1, worin der vollstandig hydrolysierte
Polyvinylalkohol wenigstens zu 98 Mol% hydrolysiert ist. 4. Verfahren zur
Herstellung einer Vinylacetat-Ethylen-Copolymeremulsion durch die waBrige
Emulsion 50     und Copolymerisation von Vinylacetat und Ethylen in
Gegenwart eines Polyvinylalkohol-Stabilisierungs- systems, dadurch
gekennzeichnet, daB die Vinylacetat-Ethylen-Copolymeremulsion in Gegenwart
von 3,5 bis 6 Gew.-% eines Stabilisierungssystems hergestellt wird, das im
wesentlichen aus:: (a) 0,2 bis 1,5 Gew.-% aus einem zu 87-89 MoI%
hydrolysierten Polyvinylalkohol mit einem DPn von 200-600, 



55       (b) 0,5 bis 2,5 Gew.-% aus einem zu 87-89 MoI% hydrolysierten
Polyvinylalkohol mit einem DPn von 1400-1700, und (c) 1 bis 4 Gew.-% aus
einem zu wenigstens 98 Mol% hydrolysierten Polyvinylalkohol mit einem DPn
von 1400-1700 oder 2000-2500 oder Mischungen davon, 10    EP 0 484 822 B1
*    C   L  M   S    * bestebt, wobel die Gowichtsprozentangaben auf dom
Vinylacetatmonomer basieren. 5. Verfahren nach Anspruch 4, dadurch
gekennzoichnot, daB das Stabilisierungssystem im wesentlichen aus: 5
(a) 0,3 bis 0,7 Gew.-% aus einem zu 87-89 Mol% hydrolysierten
Polyvinylalkohol mit einem DPn von 200-800, (b) 1 bis 2 Gew.-% aus einem zu
87-89 Mol% hydrolysierten Polyvinylalkohol mit elnem DPn von 1400-1700, und
(c) 2 bis 3 Gew.-% aus einem zu wenigstens 98 Mol% hydrolysierten
Polyvinylalkohol mit einem 10       DPn von 1400-1700, besteht, wobei die
Gowichtsprozentangaben auf dem Vinylacetatmonomer basieren. 8. Verfahren
nach Anspruch 4, dadurch gekennzeichnot, daB das Stabilisierungssystem im
wesentlichen aus: 15       (a) 0,5 Gew.-% aus einem zu 87-89 MoI%
hydrolysierten Polyvinylalkohol mit einem DPn von 200- 600, (b) 1,5 Gew.-%
aus einem zu 87-89 Mol% hydrolysierten Polyvinylalkohol mit einem DPn von
1400- 1700, und (c) 2,5 Gew.-% aus einem zu wenigstens 98 Mol%
hydrolysierten Polyvinylalkohol mit einem DPn 20       von 1400-1700,
besteht, wobei die Gewichtsprozentangaben auf dem Vinylacetatmonomer
basieren. Revendicatlons Revendications pour les Etats contractants
sulvants : DE, FR, GB, IT, NL 25 1. Emulsion de copolymbre
d'dthylbne-acetate de vinyle pr6paree par l'4mulsion aqueuse et la
copolym6- risation d'acetate de vinyle at d'4thylbne en presence de 3,5 a 6
% en poids d'un systeme stabilisant constitue essentiellement par: (a) 0,2
& 1,5 % en poids d'alcool de polyvinyle partiellement hydrolyse ayant un
DPn de 100 & 800, 30       (b) 0,5 & 2,5 % en poids d'alcool de polyvinyle
partiellement hydrolyse ayant un DPn de 1000 a 1800, et (c) 1 a 4 % en
poids d'alcool de polyvinyle entibrement hydrolys4 ayant un DPn de 1000 a
1800 etlou d'alcool de polyvinyle entierement hydrolys6 ayant un DPn de
1900 a 3000, les pourcentages en poids etant rapportes au monomere
d'acetate de vinyle. 35 2. Emulsion de copolymere selon la revendication 1,
dans laquelle les alcools de polyvinyle partiellement hydrolyses sont
hydrolysds & 85-90 % en moles. 3. Emulsion de copolymbre selon la
revendication 1, dans laquelle l'alcool de polyvinyle entierement 40
hydrolyse est au moins hydrolys6 a 98 % en moles. 4. Emulsion de copolymbre
d'ethylene-acetate de vinyle preparee par l'emulsion aqueuse et la
copolym6- risation d'ac6tate de vinyle et d'dthylbne on presence de 3,5 a 6
% en poids d'un systeme stabilisant 



constitue essentiellement par: 45      '(a) 0,2 & 1,5 % en poids d'un
alcool de polyvinyle hydrolyse a 87-89 % en moles ayant un DPn de 200-600,
(b) 0,5 a 2,5 % en poids d'un alcool de polyvinyle hydrolysd a 87-89 % on
moles ayant un DPn de 1400-1700, et (c) 1 a 4 % en poids d'un alcool de
polyvinyle hydrolyse a au moins 98 % en moles ayant un DPn 50       de
1400-1700 ou 2000-2500 ou leurs mdlanges, les pourcentages en poids etant
rapportes au monomere d'acetate de vinyle. 5. Emulsion de copolymere selon
la revendication 4, dans laquelle le systeme stabilisant consiste
essentiellement en: 55       (a) 0,3 a 0,7 % on poids d'un alcool de
polyvinyle hydrolyse A 87-89 % en moles ayant un DPn de 200-600, (b) 1 a 2
% en poids d'un alcool de polyvinyle hydrolys4 & 87-89 % en moles ayant un
DPn de 1400-1700, et 11    EP 0 484 822 B1                      *   C    L
M   S     * (c) 2 & 3 % en poids d'un alcool de polyvinyle hydrolyse & au
moins 98 % en moles ayant un DPn de 1400-1700, les pourcentages en poids
etant rapportes au monombre d'acdtate de vinyle. 5  6. Emulsion de
copolymbre selon la revendication 4, dans laquelle le systeme stabilisant
consiste essentiellement en: (a) 0,5 % en poids d'un alcool de polyvinyle
hydrolyse a 87-89 % en moles ayant un DPn de 200- 600, (b) 1,5 % en poids
d'un alcool de polyvinyle hydrolyse a 87-89 % en moles ayant un DPn de
1400- 10       1700, et (c) 2,5 % en poids d'un alcool de polyvinyle
hydrolyse a au moins 98 % en moles ayant un DPn de 1400-1700, les
pourcentages en poids etant rapportes au monomere d'acetate de vinyle. 15
Revendlcatlons pour l'Etat contractant sulvant: ES 1. Proced6 pour la
preparation d'une emulsion de copolymbre d'ethylene-acetate de vinyle par
l'emulsion aqueuse et la copolymerisation d'acetate de vinyle et d'6thylbne
en presence de 3,5 a 6 % en poids d'un systbme stabilisant constitu6
essentiellement par: 20       (a) 0,2 & 1,5 % en poids d'alcool de
polyvinyle partiellement hydrolyse ayant un DPn de 100 a 800, (b) 0,5 a 2,5
% en poids d'alcool de polyvinyle partiellement hydrolyse ayant un DPn de
1000 a 1800, et (c) 1 a 4 % en poids d'alcool de polyvinyle entibrement
hydrolyse ayant un DPn de 1000 a 1800 et/ou d'alcool de polyvinyle
entibrement hydrolys6 ayant un DPn de 1900 a 3000, 25    les pourcentages
en poids etant rapportes au monombre d'acetate de vinyle. 2. Proc6d6 selon
la revendication 1, caractfrls en ce que les alcools de polyvinyle
partiellement hydrolyses sont hydrolyses a 85-90 % en moles. 30 3. Procede
selon la revendication 1, caract6rlsd en ce que l'alcool de polyvinyle
entibrement hydrolyse est au moins hydrolys6 A 98 % en moles. 4. ProcMd6
pour la preparation d'une emulsion de copolymere d'4thylbne-acktate de
vinyle par l'emulsion aqueuse et la copolymerisation d'acetate de vinyle et
d'6thylbne en presence de 3,5 a 6 % en poids 



35     d'un systbme stabilisant constitue essentiellement par: (a) 0,2 &
1,5 % en poids d'un alcool de polyvinyle hydrolys6 & 87-89 % en moles ayant
un DPn de 200-600, (b) 0,5 & 2,5 % en poids d'un alcool de polyvinyle
hydrolys6 A 87-89 % en moles ayant un DPn de 1400-1700, et 40       (c) 1 &
4 % en poids d'un alcool de polyvinyle hydrolys6 a au moins 98 % en moles
ayant un DPn de 1400-1700 ou 2000-2500 ou leurs melanges, les pourcentages
en poids 6tant rapportes au monomere : d'acetate de vinyle. 5. Procede
selon la revendication 4, caract&rls6 en ce que le systbme stabilisant
consiste essentielle- 45     ment en: (a) 0,3 a 0,7 % en poids d'un alcool
de polyvinyle hydrolyse a 87-89 % en moles ayant un DPn de 200-600, (b) 1 a
2 % en poids d'un alcool de polyvinyle hydrolyse & 87-89 % en moles ayant
un DPn de 1400-1700, et 50       (C) 2 a 3 % en poids d'un alcool de
polyvinyle hydrolyse a au moins 98 % en moles ayant un DPn de 1400-1700,
les pourcentages en poids 6tant rapportes au monombre d'acetate de vinyle.
6. Procede selon la revendication 4, caract6rls6 en ce que le systhme
stabilisant consiste essentielle- 55     ment en: (a) 0,5 % en poids d'un
alcool de polyvinyle hydrolys6 a 87-89 % en moles ayant un DPn de 200- 600,
12    EP 0 484 822 B1 *   C   L  M   S   * (b).1 5 % en poids d'un alcool
de polyvinyle hydrolys6 a 87-89 % en moles ayant un DPn de 1400- 1700, et
(c) 2,5 % en poids d'un alcool de polyvinyle hydrolys4 a au mains 98 % en
moles ayant un DPn de 1400-1700, 5      les pourcentages en poids 6tant
rapportes au monomere d'ac6tate de vinyle. 10 15 20 25 30 35 40 45 50 55 13


