Enul’si on adhesi ves The present invention relates to aqueous, polyvinyl

eést er- based enul si on adhesives having a practical pot life, filnms of which
have increased water resistance, to 5 the preparation of these emul sion

adhesi ves, and'to their use for bondlng Eorous and sem porous substrates.

Aqueous emul sions of pol yvi nyl esters, Pparticular of polyvinyl acetate,
are used for gluing wood and ot her porous substrates. The chem stry of

t hese adhesi wful1si®dn addedivdse produced in large industrial volunes, has

| ong been the subject-matter of patent publications and has been descri bed
I n specialist publications, for exanple in Wod Adhesives - Chem stry and

Technol ogy, Wheunprésenttaptiaveritibhr ceéldedéserto Naguésmis, 1Qﬂﬂyv_l:51yl A
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al cohol b ans of reactive co .61 .402 ates
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been described in specialist publications, for example in
Wood Adhesives -~ Chemistry and Technology, Volume 1,

chapter 7, Marcel Dekker, New York, 1983.

15 A subgroup of polyvinyl ester emulsions is formed by
those having increased water resistance of their films.
The sensitivity of polyvinyl ester-based adhesive bonds
to water is due predominantly to the presence of hydro-
philic stabilizers, in particular of polyvinyl alcohol,

20 which are usually used in the production of the adhesive
emulsion. One way of achieving an improvement in the
water resistance is therefore, for example, to reduce the
hydrophilicity of the adhesive by crosslinking the
polyvinyl alcohol by means of reactive compounds.

25 Thus, DE-B 22 61 402 states that a poly#inyl esﬁer
emulsion to which a crosslinking-inducing resin, for
example a urea-formaldehyde resin, is admixed gives
water-resistant adhesive bonds in combination with a free
organic or inorganic acid or an acidic metal salt.

30 Another method, which has been known for some time, of
reducing the hydrophilicity of the adhesive is to
copolymerize vinyl esters in the presence of moriomers
which can be crosslinked with polyvinyl alcohol, such as



-2- '"N-met hyl ol (neth) acryl amide. A nethod of this type is described, for
exanpli e, in US-A 3,301,809. Conbination with acidic curing agents, for
exanpl e organi c acids or acidic ammonium salts, gives water-resistant
adhesives. 5 As curing agents for crosslinkable, -polyvinyl-alcohol -
stabilized pol yvi nyl acetate adiedi Ve enmul si ons, US-A 3,563, 851
proposes, in particular, the acidic salts of AI(III) and of Cr(lll). The
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these additives is due to crosslinking reactions involvin the go@XV|nyl
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addition of 89l¥funit Qeré %%ﬁ*?qggggsllnkable comonomers including

" N-methylolacrylamide, which crosslink with acidic cataly-

sis. These adhesives likewise require the use of strong

water-soluble acids or metal salts thereof, in particular

15 salts of Cr(III), Al(III), Fe(III) and Zr(IV). According

to DE-~A 39 42 628, the achievement of adhesive bonds

which are resistant to hot water, in accordance with the

BS EN 204 test standard, strength group D4 (formerly

DIN 68602 B4), additionally requires the copolymerization

20 of highly branched viﬁyl carboxylates if acidic aluminum
salts are used as curing agents.

B& contrast to these adhesive systems.which crosslink

catalyzed exclusively by acidic curing agents, it is also

_ known subsequently to add to the emulsions various

25 additives which increase the water resistance of adhesive

bonds produced using these emulsions. The effect of these

additives is due to crosslinking reactions involving the
polyvinyl aléohol,

One group of these additives is formed by hydrophobic,

30 aliphatic or aromatic polyisocyanates. US-A 3,931,088
mentions the addition of polyfunctional isocyanate
compounds, for example toluidene diisocyanate, to agueous
adhesive emulsions containing polyvinyl alcohol. These
compounds are added in solvents.



compounds, f.or exanpl e tol uidene diisocyanate, to aqueous adhesive
emul si ons cont ai ni ng pol yvi nyl al cohol. These conpounds are added in

'sol vent s. -3- As.a further devel opnent, EP-A 0 206 059 describes a

wat er - di spersi bl e polyi socyanate prepargtion in which some of the

| socyanat.e groups are masked by enulsifiers. The addition of this product
to polyvinyl acetate emul- 5 sions gives adhesive bonds which are

resistant tophoty Weheknapd défefbpioht | ekpn BS Fd HBb Sheatibay oup D4. A
further group of additives which rove the water rei}stanqe of _enul si on
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powder poi nttbénabeakdushgdess and a drop in the short-term bondi ng
~strength.. 25 Any acidic salt solution adm xed separately can cause

corrosion in the application equipnment. In addition, the aqueous sol utions
of the 3@l tsInefBedeldt 2B2z3B0oupolyvinyl ester emulsions which give

water-resistant adhesive bonds are obtained by adding
" glyoxal in combination with water-soluble polyols.”

EP-A 0 191 460 describes polyvinyl alcohol-stabilized
polyvinyl acetate emulsions which are crosslinked with

15 glutaraldehyde and give films which are resistant to
boiling water for at least 30 minutes.

The abovementioned curing agent systems have some dis-
advantages for the user. The use of acidic curing agents
results in .a drop in viscosity of the emulsions, in

20 particular when relatively large amounts are used. In
addition, relatively large amounts of these additives, in
particular in the case of chromium and aluminum salts,
cause an undesired increase in the powder point of the
.emulsions and a drop in the short-term bonding strength. .

25 Any acidic salt solution admixed separately can cause
corrosion in the application equipment. In addition, the
aqueous solutions of the salts represent hazardous
materials during application due to their irritant
action. The blue-green adhesive Jjoint formed on use of

30 chromium(III) salts, which are furthermore toxic, adver-
sely affects the visual impression of glued articles, in
particular in the case of pale wood types.

The use of urea-formaldehyde resins as described in



materials during application due to their irritant action. The bl ue-green
adhesi<ve joint fornmed on use of 30 chromunm(11l) salts, which are
furthernore toxic, adver- sely affects the visual inpression of glued
articles, in particular in the case of pal e wood types. The use of _
urea-fornmal dehyde resins as described in -4- DE-B 22 61 402 results in
gradual |iberation of fornmal de- hyde fromthe adhesive. Use of the
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t he high content of free poly- al dehyde (conparative exanple V4, Table 1).
15 Accordingly, it is an object of the present invention to provide a
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8 hours. In addition, systems of this type form a strong
. odor nuisance due to the high content of free - - poly-
aldehyde (compatrative example V4, Table 1).

15 Acdordingly, it is an object of the present invention to
provide a polyvinyl ester emulsion for adhesives which
has improved adhesive properties and practical pot lives
and enables the production of adhesive bonds having
increased water resistance over comparable systens

20 without having the disadvantages of known adhesives.

It has now been found that this object can be achieved by
an aquéous polyvinyl ester emulsion which, in addition to
polymeric protective colloids, contains water-soluble
compounds which can be complexed with the protective

25 colloids and contains derivatives of polyaldehydes from
which aldehyde groups can be 1liberated under acidic
conditions.

The present invention thus relates to an agqueous emulsion

. adhesive having a pH of from 2 to 6, comprising homo- or

30 copolymeric polyvinyl esters, polymeric protective

colloids, water-soluble compounds which can be complexed
with the polymeric protective colloids, and at least

partially masked polyaldehydes preferably having at least



25 col |l oi ds and contains derivatives of polyal dehydes from whi ch al dehyde
groups can be |iberated under acidic conditions. The present invention thus
Telates to an aqueous emul sion adhesive having a pH of. from2 to 6,
‘conprising honmo- or 30 copol yieric _pglyvinyl esters, polyneric

protective coll oids,

t he pol yneri

c protective colloids, and at |least partially masked
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monocarboxylic acids having 9 to 10 carbon atoms in the

acid radical, vinyl esters of relatively 1long-chain,

- saturated or unsaturated fatty acids, such as;, for
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example, vinyl laurate, vinyl stearate and vinyl esters
of benzoic acid and substituted derivatives of benzoic
acid, such as wvinyl p-tert-butylbenzoate. Of these,
however, wvinyl acetate is particularly preferred. Said
vinyl esters can also be present alongside one another in
the polyvinyl ester. The proportion of these vinyl esters
in the polymer is at least 50% by weight, preferably at
least 75% by weight.

Other ethylenically unsaturated monomers which can be
copolymerized with vinyl esters are «,B8-unsaturated
acids, for example acrylic acid, methacrylic acid, and
esters thereof with primary and secondary, saturated,
monochydric alcohols having 1 to 18 carbon atoms, for
example methanol, ethanol,'propanol, butanol, 2-ethyl-
hexyl alcohol, cycloaliphatic alcohols and relatively
long-chain fatty alcohols. It is also possible to use
a,B-unsaturated dicarboxylic acids, for example maleic
acid, fumaric acid, itaconic acid or citraconic acid, and
mono- or diesters thereof with saturated, monohydric,
aliphatic alcohols having 1 to 18 carbon atoms. The
proportion of these comonomers of the total amount of
monomers is up to 25% by weight, preferably 0.1 to 15% by
weight..



copolynerized with vinyl esters are [err]-unsaturated acids, for exanple
acrylic acid, methacrylic acid, and esters thereof with primary and
secondary, saturated, 25 nonohydri € al cohols haviing 1 to 18 carbon atons,
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maleate, triallyl cyanurate, tetraallyloxyethane,

. divinylbenzene, butanediol 1,4~dimethacrylate, triethy-

~ lene glycol dimethacrylate, divinyl adipate, allyl

15 (meth)acrylate, vinyl crotonate, methylenebisacrylamide,
hexanediol diacrylate, pentaerythritol diacrylate and
trimethylolpropane triacrylate. The proportion of these

comonomers of the total amount of monomers is up to 10%

by weight, preferably 0.01 to 2% by weight.

20 Particularly suitable comonomers are those containing
N-functional groups, including, in particular, (meth)-
arylamide, allyl carbamate, acrylonitrile, N-methylol-
(meth)acrylamide,; N-methylolallyl carbamate and the
N-methylol esters, alkyl etliers and Mannich bases of

25 N-methylol (meth)acrylamide and N-methylolallyl carbamate,
acrylamidoglycolic acid, methyl acrylamidomethoxyacetate,
N-(2,2-dimethoxy~1-hydroxyethyl)acrylamide,
N-dimethylaminopropyl (meth)acrylamide, N-methyl (meth)-
acrylamide, N-butyl(meth)acrylamide, N-cyclohexyl (meth) -

30 . acrylamide, N—dodecyl(meth)acrylémide, N-benzyl (meth) -
acrylamide, p-hydroxyphenyl(meth)acrylémide, N-(3-
hydroxy-2,2-dimethylpropyl)methacrylamide, ethylimi-
dazolidone methacrylate, N-vinylformamide, N-—vinyl_pyrrol-#
idone. The proportion of these comonomers of the total

35 amount of monomers is up to 15% by weight, preferably 0.1
to 10% by weight.



trimethyl ol propane triacrylate. The proportion of these conononmers of the
t'otal ‘amount of nononmers is up to 10% by wei ght, preferably 0.01 to 2% by
wei ght. 20 Particularly suitabl e conpnoners-are those containing
N-functional groups, including, in pardicwar, (nmeth)- arylamde, allyl
carbamate, acrylonitrile, N-nmethylol- (neth)acrylamde, N-nethylolallyl
carbamate and the N-nethylol esters, alkyl ethers and Manni ch bases of 25
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comononers  ¥BiEBac8tfte, vinyl acetoacetate and acetoacetoxyethyl
(meth)acrylate. The proportion of these comonomers of the
15 total amount of monomers is up to 10% by weight, prefer-
ably 0.01 to 5% by weight.

The proportion of comonomer units present in the polymer
in addition to the vinyl ester units totals up to 50% by
weight.

20 In addition to the homo- or copolymeric polyvinyl ester,
the novel adhesive emulsions contain polymeric protective
‘colloids. An example of a suitable compound is polyvinyl
alcohol, in particular polyvinyl alcohol having a degree
of hydrolysis of 60-100 mol%, preferably from 70 to

25 98 mol%, and a viscosity of from 2 to 70 mPa-s for a 4%

- strength by weight aqueous solution at 20°C. It is also
permissible to use products of the reaction of polyvinyl
alcohol with diketene or copolymeric, carboxyl-carrying
types of polyvinyl alcohols. The protective colloids can

30 furthermore be etherified cellulose derivatives, for
example hydroxyethylcellulose or carboxymethylcellulose.
These can be used either alone or in combination with
polyvinyl alcohol. Also suitable are
polyvinylpyrrolidone, polycarboxylic acids, such as

35 polyacrylic acid, and copolymers of maleic acid or of



crosslinkabl e or self-crosslinking via carbonyl groups, fromthe group
consisting of diacetoneacrylam de, allyl acetoacetate, vinyl acetoacetate
and acet oacet oxyethyl (neth)acrylate. The proportion of these conononers of -
the 15 total anmount of nononers is upgte 10% by weight, prefer- ably 0.01
to 5% by weight. The proportion of conononer units present in the pol yner
in addition to the vinyl ester units totals up to 50% by wei ght. 20 I n
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compounds containing at least two aldehyde groups from
. which aldehyde groups are liberated in aqueous acidic
media, is taken to mean compounds which preferably
undergo controlled hydrolysis at a pH of from 2 to 6, in
15 particular from 2.5 to 4, liberating an adjustable amount
of aldehyde groups per time unit. In these derivatives of
polyaldehydes, at least some of the aldehyde groups,
preferably all of the aldehyde groups, .are initially
blocked. Particularly preferred derivatives of. poly-
20 aldehydes are their bisulfite adducts. The counterions in.
these bisulfite adducts are preferably lithium, sodium,
potassium, magnesium, calcium, aluminum, ammonium or
substituted ammonium ions.

Examples of suitable bisulfite adducts are those of

25 malonic dialdehyde, propanonedial (mesoxalic dialdehyde),
succinic dialdehyde, butanonedial, glutaric dia[ldehyde,
adipéldehyde, B-methylglutaric dialdehyde, pimelic
-dialdehyde, suberic dialdehyde, maleic dialdehyde,
fumaric dialdehyde, sebacic dialdehyde, malic dialdehyde,

30 phthalic dialdehyde, isophthalic dialdehyde, terephthalic
dialdehyde and ring-substituted derivatives of these
compounds. '

Particularly suitable are bisulfite adducts of aliphatic
dialdehydes having at least 3 carbon atoms. Of these,
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20

25

30

diethyl acetal, 2-bromosuccinic dialdehyde bisdimethyl
acetal, oximinosuccinic dialdehyde bisdimethyl acetal and
the bisdimethyl and bisdiethyl acetals of maleic
dialdehyde. ‘

This group furthermore includes the intramolecular cyclic
acetals of succinic dialdehyde, maleic dialdehyde and
glutaric dialdehyde and more highly _ring-substituted
derivatives thereof such as 2,5-dimethoxytetrahydrofuran,

2,5-diethoxytetrahydrofuran, 2,5-dihydro-2,5-dimethoxy-.

furan, 2,5-dihydro-2,5~-diethoxyfuran, 3-formyl-2,5-
dimethoxytetrahydrofuran, 2,6~-dimethoxytetrahydro-2H-
pyran and 2,6-diethoxytetrahydro-2H-pyran. Particularly
suitable compounds in this group are the open-chain
bisdimethyl and bisdiethyl acetals of malonic dialdehyde
and glutaric dialdehyde and the cyclic acetals of
succinic dialdehyde.

Other suitable derivatives of polyaldehydes are the enol

.ethers, enol esters, acylates and mixed acylate ethers of

polyfunctional aldehydes. These also include compounds

. containing aldehyde groups which, for constitutional

reasons, are predominantly in the enol form, for example
oxypyruvic aldehyde (reduction). These, and products of



particularly preferred. O her derivatives of at |east bifunctional

al dehydes which are suitable according to the invention are open- 5 chain
acetals thereof with aliphatic [err] preferably [err])-nonoal cohols, in
particul ar nethanol and ethanol, and_c;gch acetals thereof with at | east

bi functional al cohols, preferably ethylene glycol, 1,2-propylene glycol and
1, 3-propyl ene glycol. 10 Specific nention may be nmade by way of exanple
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pol yfuncti ona g€se al so i ncrude“conpounds cont ai ni ng al dehyde
groups which, for constitutional reasons, are predomnantly in the enol

~form for expeeigiexwentivn® maydsBy dader BJURRYOBE: eXBRpie ¥ gAutdlcts of
. ric dialdehyde dioxime, phthalic dialdehyde mono- and .
dioxime, phthalic dialdehyde oximé semicarbazone, iso-
phthalic aldoxime, terephthalic aldoxime, terephthalic
15 aldehyde dihydrazone, and the anils of malonic dialde-
o hyde, succinic dialdehyde and glutaric dialdehyde.

Naturally, mixed forms between the masking possibilities
mentioned here are also permissible for the purposes of
the invention.

20 The amount of the polyaldehyde derivatives used is from
0.001 to 10% by weight, based on the solids content of
the adhesive emulsion, and depends on the nature of the
derivatives employed and on the composition of the
emulsion. The preferred range is from 0.0l. to 5% by

25 weight, in particular from 0.1 to 2% by weight, based on
the solids content of the adhesive emulsion.

The compounds which can be complexed with the polymeric
protective colloids are preferably salts, in particular
acidic salts with polyvalent complexible cations, as

30 mentioned, for example, in DE-B 22 61 402, DE-C 26 20 738
- and DE-A 39 42 628, Preference is given to the water-
soluble metal salts of Al1(III) or Zr(IV), in particular

. aluminum chloride, aluminum nitrate and zirconium
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preferably salts, in particular acidic salts with polyval ent conpl exible

cations, as e aaﬁggll%eqem{lcg cﬁi(aﬂgt 4 20 738
and DE- A 39 43 628. Pr eferencejis IV co(&)‘%ah% %1%;2\:1?4:: anvgr:rtg.:o%gl
ditives, for example film-formation aids for reducing

_the MFT, plasticizers, antifoams, fillers and preser-
vatives.

15 The solids content of the novel adhesive emulsion is
pPreferably from 20 to 65% by weight, in particular from
30 to 60% by weight.

The adhesive emulsion has an acidic pH in a range in

which the novel polyaldehyde deri\}atives are slowly
20 hydrolyzed and the aldehyde groups are liberated in a

controlled manner. This pH range is preferably from 2 to

6, in particular from 2.5 to 4. A suitable pPH can alreédy

be achieved after emulsion polymerization of the homo- or

copolymeric vinyl esters or can be established subse-
25 quently by addition of acidic compounds.

In order to establish the pPH in the desired acidic range,
organic or inorganic Lewis and Brensted acids are suit-
able. Preferred Bregnsted acids have a PK, value of <2.5,
for example hydrochloric acid, sulfuric acid, nitric

30 acid, perchloric acid, p-toluenesulfonic acid, in parti-
cular‘phosphoric acid. Particularly suitable Lewis acids
are the .acidic salts of complexible metal ions, in
particular aluminum chloride, aluminum nitrate and
zirconium oxychloride.



sol ubl e netal salts of Al(IT1) or zZr(1V), in particular alumnumchloride,

alum nrumnitrate and zirconi um oxychl oride. O her conpounds which are
suitable for conplexing with the polyneri.c protective colloids are acids
and salts with oxo anions, preferably_oxp anions which are capabl e of

bi ndi ng pol yani ons,. for exanple 5 borates and phosphates. Free boric acid
.and phosphoric acid are particularly suitable. The proportion of com
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dibenzoyl peroxide. These can be used either alone or in
combination with reducing compounds, such as Fe(II)

. salts, sodium pyrosulfite, sodium bisulfite, sodium
sulfite, sodium dithionite, sodium formaldehyde
15 sulfoxylate,'or ascorbic acid as redox catalyst system;

The polymeric protective colioidé and emulsifieré can be
added before, during or after the polymerization. The
compounds which can be complexed with the polymeric
protective colloids and the polyaldehyde derivatives are

20 then added to this emulsion and, if necessary, the pH is
adjusted to the requisite range by addition of Lewis or
Bronsted acid.

It is particularly preferred that the polyvinyl ester

emulsion containing the polymeric protective colloids is
25 first preformulated with the complexible compounds,

preferably acidic metal salts or salts or acids of oxo

anions, in particular aluminum chloride, aluminum nitrate

or zirconium oxychloride, or phosphoric acid or boric

acid and only finally, as a two-component system, mixed
30 with the polyaldehyde derivatives.

These components can be added to the polyester emulsion
either by dissolving the pure compounds in the emulsion
or by adding a solution in a suitable solvent, for
example aliphatic alcohols, or an aqueous solution. The



30 acid, perchloric acid, p-toluenesulfonic acid, in parti- cular
phosphoric acid. Particularly suitable Lewis acids are the acidic salts of
conpl exi bl e metal ions, in particular alum numchloride, alumnumnitrate
and zirconi um oxychl ori de. - 12 - Thf3present invention also relates to
a process for the preparation of the novel emnulsion adhesive. To this end,
a homp- or copolynmeric polyvinyl ester emulsion containing the
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with the demiwtives carpoadsantageously be prevented by first
mixing the aqueous solution with additives which increase
- the viscosity of this solution. These can be, in particu-
lar, polymeric protective colloids, preferably polyvinyl
15 alcohol, polyvinylpyrrolidone or etherified cellulose
derivatives, for example hydroxyethyl cellulose or
carboxymethyl cellulose. The solution is incorporated
into the emulsion using conventiocnal equipment, for

example paddle or anchor stirrers.

20 In the process according to the. invention, it is also
permissible to preformulate the polyvinyl ester emulsion
with the polyaldehyde derivatives. To this-end,'a homo-

. or copolymeric polyvinyl ester emulsion is first prepared
in the presence of polymeric protective colloids, and

25 first at least partially masked polyaldehydes and subse-
quently complexible metal salts or acids are added
thereto at a pH above 4. In this case, the emulsion
should as far as possible have a neutral pH, preferably
above'5, in particular above 6, at which the polyaldehyde

30 derivatives remain stable. For this purpose, the pH of
the emulsion can also subsequently be increased to the
required value by addition of conventional neutralizers.
The system is then preferably activated in a two-compo-
nent system by addition of suitable amounts of an acidic

35 complexible compound, in particular an aqueous solution



preferably acidic netal salts or salts or acids of oxo anions, in
particul ar al um num chloride, alum numnitrate or zirconium oxychloride, or
phosphori.c acid or boric acid and only finally, as a two-conponent system
m xed 30. wth the polyal dehyde derivatjyes. These conponents can be added
to the polyester enulsion either by dissolving the pure conmpounds in the
emul sion or by adding a solution in a suitable solvent, for exanple

al i phatic al cohoabumdiun caqvedde,sdliniun Thetrate, 1% irculthiun 08xys
preferably car réo?‘cﬁegt in.the formof a.,concentrated aqueous solution in
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pol yvi nyl estidmeianglysldehydes and compounds which supply bisulfite

ions in aqueous systems, and subsequently complexible

. metal salts or acids are added at a pH above 5.

The emulsion has a pH range which is suitable for the
15 formation of bisulfite adducts, established either before
or after addition of the salts supplying bisulfite ions
by means of conventional neutralizers, for example dilute
sodium hydroxide solution. In this case, the pH should be
above 5, in particular above 6. Suitable compouhds which
20 supply bisulfite ions in aqueous systems are salts such
as alkali metal bisulfites, alkali metal sulfites and
alkali metal pyrosulfites. The corresponding sodium salts
are particularly- preferred. The polyfunctional aldehyde
is then added to this emulsion either as such or in the
25 form of a preferably aqueous solution and is distributed
uniformly in the emulsion by means of conventional
stirrers. The degree of masking of the polyfunctional
aldehyde can be adjusted by selection of the ratio
between the amounts of bisulfite and the aldehyde groups
30 present. An at least stoichiometric ratio between bi-
sulfite ions on the one hand and the aldehyde'groups
present on the other hand should preferably be estab-
lished. The amount of added salt is advantageously such
that a small excess of at least 0.1 equivalent of bi-
35 sulfite per aldehyde group is present.



with the pol yal dehyde derivatives. To this end, a homo- or copol yrmeric

pol yvinyl ester enmulsion is first prepared in the presence of polyneric
protective colloids, and 25 first at least partially masked pol yal dehydes
and subse- quently coaneX|bIe nmetal salts or acids are added thereto at a
pH above 4. In this case, the enulsior $fodld as far as possible have a
neutral pH, preferably above 5, in particular above 6, at whi ch the
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either before or after addition of the salts supplying bisulfite ions

The novel adhesive emulsions have pot lives of at least
" 8 hours, preferably at least 16 hours, in particular at
least 24 hours. Adhesive bonds made from the novgl
emulsion adhesives have better water resistance than
15 comparable systems. Thus, they satisfy at least strength
group D2, preferably D3, in particular D4, of the BS EN

204 test standard.

The invention furthermore relates to the use of the novel
emulsion adhesive for bonding porous and semiporous
20 ‘substrates.

The specific suitability of the novel adhesive prepara-
tions is in their use as boiling-water-resistant adhe-
sive, in particular for cellulosic substrates, such as
wood. The adhesives are suitable for manual or machine
25 application and, in particular, also applications in
' which the adhesive bonds are cured by high-frequency
alternating currents. |

Further general illustrative applications are water-
resistant adhesive bhonds of paper, board, cardboard,

30 foam, cement, leather, textile or laminates.

Other applications are in the construction sector as
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by means of conventional neutralizers, for exanple dilute sodi um hydroxide
solution. In this case, the pH should be above 5, in particular above 6.
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addi ti on of %%%‘géveﬁdéégrg?égg sae{ﬁ gt&g\ﬁgclﬁ égﬁ\ght? bllt‘%ﬁﬁ‘{l?%%%nghgf ter
di s- sokQ at ingvel repess$l takirg agentgstem is activated by means of the 10

above-descri bed acidic, conplexible conpounds. The novel adhesive enul sions

have pot l|ives of at least - ) .
Another application is the textiles sector, where the

novel adhesive emulsions can be employed as binders for
- textiles and nonwovens and for textile printing and as
textile finishes.

15 It should be emphasized that the novel emulsion adhesives
are advantageously systems which are free from iso-
cyanates and also substantially free from formaldehyde.
In particular in emulsions containing formaldehyde-

_ releasing constituents, the particularly preferred

20 polyaldehyde/bisulfite adducts additionaliy‘ offer the
further advantage that the bisulfite liberated on acid
cleavage and subsequent crosslinking also functions as a
formaldehyde scavenger and thus significantly reduces the
concentration of free formaldehyde in the adhesives or

25 Dbinders. '

The examples below serve to illustrate the invention. In
the examples, parts and percentages are by weight, unless
otherwise stated. ' '

Base emulsion Al
30 A solution of 6 parts of ®Mowiol 18-88 (Hoechst AG,

partly hydrolyzed polyvinyl alcohol having a degree of
hydrolysis of 88 mol%) in 92 parts by weight of deminer-



8 hours, preferably at |east 16 hours, in particular at |east 24 hours.
Adhesi ve bonds made from the novel emnul sion adhesives have better water
resi stance than 15 conparabl e systens. Thus, they satisfy at |east
strength group D2, preferably D3, in payficular D4, of the BS EN 204 test
standard. The invention furthernore relates to the use of the novel

enmul si on adhesi ve for bondi ng porous and seni porous 20 substrates. The

specific swdmédty«atﬁert hgsnQedpRedEs iine aargmaﬁ:&edt lgmasss readtst r use
as boiling- vﬁ}%{"é t ant .adhe- .sive, in particul ar éor cel I05|c

substrates, d’ CRRF gHiddiofes fPE BETRE0 REF X r?f NS5 machi ne
25 appl i catamanh;eatnngpaamdcmiamtle atowl appd | AdteonD. A npa/ntch:ﬂ he

adhesi ve bondle, Al.g, C4560 (inb A= EHERYESCUnth FBLAALIAY o WoleP et F t Nt

general ill I've applications are ter- resistant a heswe onds of
paper, Boar Rongalief hawy beenaafdednmehtof |2didtal afexkQQ Pakts A nat es.

Q her appl i Qﬁiﬂfﬂ%c?é@aﬁé' dhe e‘i@.{l%tlrfli@d 9f1. SPRé Ofntrnal “tel@erafﬂlﬁ% wal |
or ceiling adhesiyes or as_adhesive fo furnlture sheeti,ng or, car
'h’d’é#‘sd for

backi ngs. OXerrategd Fo saPtGnand W%fr PPLvRer tratian s dgnin
fi berboard caftfe:bracuwlttfm hef a &nﬂdﬁmﬂebf 60035paﬁ6wﬁtqmthat ¥ s nmade

meter | al emAQ "LEERESRULRE, Tydrdesl L AT BRagTERSHIR) AN &5,
bui | di I rratmrialommtenns, the barrier action to soI vents in concrete and
nortar can be inproved by the 10 novel crosslinking agents.
After the reaction has. commenced, two feeds comprising
firstly 95 parts of vinyl acetate with 0.09 part of tert-
. butyl hydroﬁeroxide (70%) and secondly 0.03 part of
Rongalit C in 10 parts by weight of water are metered in
15 - parallel over the course of 3 hours. The mantle tempera-
ture is controlled so that the polymerization proceeds
without reflux at a slowly rising internal temperature
from 68°C at the beginning to about 80°C. The polymeriza-
tion is then continued with subsequent addition of
20 aqueous solutions of 0.014 part of tert-butyl' hydro-
peroxide (76%) and 0.004 part of Rongalit C. After
cooling, 4 parts of butyldiglycol acetate are slowly
stirred into the emulsion. -
Solids content: 50.8%
25 Viscosity, Brookfield RVT, spindel 6, 20 rpm:
23,600 mPa's

Base emulsions A2 to A4

The preparation is carried out as described above, with

the difference that only 80 parts of water are used in

30 the polymerization liquor and, as third feed, in each
case a solution of 0.5 part (in the case of A2), 1 part

. (in the case of_ A3) and 2 parts (in the case of A4) of
N-methylolacrylamide in 12 parts of water are metered in.

The solutions are prepared by diluting the commercially

35 available 48% strength solution of -N-methy_lolacrylamide.



Anot'her application is the textiles sector, where the novel adhesive
enmul si ons can be enployed as binders for textiles and nonwovens and for
textile printing and as textile finishes. 15 It shoul d be. enphasi zed that .
t he novel enul sion adhesives are advantggeously systens which are free from,
I so- cyanates and al so substantially free fromformal dehyde. I n particul ar
I n emul sions containing formal dehyde- rel easing constituents, the

particul ar | yhy efwiuret 39 vmgllyaidwawte/dwﬁe&édtfnaddudtrs et teaoal | y

offer the furt ani age t ha eavage
and subsequéft uc?réigﬂy R namgf‘l?%i ?Eﬁ!t’f‘%ﬁ‘%yjaéf%#g? 8#’5 ég%(gve#ger and
thus signif itcamd..b,r ducasd t9e parterespechivélys ee for mal dehyde in the
adhesives or 25 binders. The exanples below serve to illustrate the

i nvention. In the exanples, parts and percentages are by weight, unless

ot herwi se stERuW®i %£EWU|Si0n Al 30 A solution of 6 parts of [err]Mwiol
18-88 {(Hoechst AG partly hydr ol yzed pol yvi nyl al cohol having a degree of
hydrol ysi s of _88. nol in 92 ar s by wei ght of dem ner- alized water is
prepare§ i n Spldds Eﬁ%&s 5 or fitted with anchor stirrer, feed neans,
refl ux cond@msﬂbsﬂﬁyuIErémkEiémﬂamanaaxhe:cmmlsog.mphtsr 0.1 part of

[err] Agitan 280 (Miunzi ng-Chem e) antifoam and 0.006 part of 5 Rongalit C
have been added, 5 of a total of 100 parts of vinyl acetate are emulsified
in. The int @mullsiamAI ature is raised to 50C and the polynerization is
initiated after addition of a solution of 0.03 part of [err]Trigonox AW 70

(tert-butyl hydroperOX|de 70% Akzo-Cheme) in 0.5
Solids content: 50.0%

Viscosity, Brookfield RVT, 6/20: 20,200 mPa-s
10 Emulsion a4

Solids content: 49.9%
Viscosity, Brookfield RVT, 6/20: 29,400 mPa-s

Examples 1 to 15 and Comparative Examples V1 to V4

The base emulsions Al to A4 are (apart from Example 8)

15 initially mixed with a 10% strength aqueous solution of
aluminum chloride. The correspondihg amounts of solid
AlCl;, based on the solids content of the emulsion, are
shown in Table 1 with the resultant pH values of the mix-
tures. After a ripening time of at least one day, the

20 curing agent is admixed. The amounts of curing agent are
likewise shown in Table 1.

Determination of the tear strengths of beechwood test
specimens after treatment with boiling water in accord-
ance with BS EN 204/D4 test standard.

25 The test specimens are produced as described in BS EN

205. The gluing and testing are carried out with the
following parameters:



10 part of water. After the reaction has comenced, two feeds conprising
firstty 95 parts of vinyl acetate wth 0.09 part of tert- butyl

hydr oper oxi de (70% and secondly 0.03 part of Rongalit C-in 10 parts by

wei ght of water are netered in 15 paral |l el over the course of 3 hours.
The mantle tenpera- ture is controlled3b-that the polynerization proceeds
without reflux at a slowmy rising internal tenperature from68[err]C at the
begi.nni ng to about 80[err]C The polyneriza- tion is then continued with
subsequent FdRaNiY d#ive) aft@fieous sol utions of 0.014 part of tert-butyl

hydr o- perOHdﬁiﬁjﬁH@ofﬂ&hﬁhﬁ&ﬂhg&ﬁﬁ:Cﬁ i«ﬁ&ﬁ&ét C After cooling, 4 parts

of butyldlgl are slomﬁy stir QﬁUISl n. olids
content: %‘V%? P et-olsci’ yrat Br ookﬂ%f‘g g‘pf n(?@pcil % rpm
23, 600 nPa s Base enul sions A2 to A4 Thetqwhqkheald35|s carrled out as

describ ference th parts of water are used
¥ la%;éiymenza f%é eg %iﬁr

in 30 t he Iquor and, eed, in each case a
sol ution oniQ§qﬂuWa¥¢#ﬂqrﬁim%se of AQ)3 ninges (in the case of A3) and 2

parts (in thgdapmpicfd: of N-nmethyl ol agryd@d de in 12 parts of water are
nmetered in. The solutions are prepared b dllutlnqa;hg commercially 35

avai | abl e 4§Wﬁﬁ§¥ﬂﬁnﬂF%§ﬁQﬁ?on of N methyl of - 18 - The

anount of viNutibeat SBttesEigpeasinenss i n each case reduced by the anount of

N- met hyl ol acryl am de metered in, to 94.5, 94 and 93 parts respectively.
Enulsiﬁﬁ pé&é%eé¥ seguence: 20 . P P y

- Testing after 7 days, standard climatic
conditions¥)
Storage sequence in

" accordance with : 6 hours in boiling water
15 BS EN 204, D4/5: | 2 hours in cold water
Test temperature: 23°C * 2°C
Feed rate: 50 mm/min.

Classification in strength group D4/5 is carried out at
a tear strength of > 4 N/mm?.
20 *) 23 % 2°C and 50 t 5% relative atmospheric humidity

Pot life:

~This is taken to mean the time for which the adhesive
emulsion remains reliably flowable after addition of
curing agent with a viscosity of < 40,000 mPa-s, measured

25 in accordance with Brookfield RVT, 6/20.



5 Solids content:
Emul si'on A3 Sol i ds content:

nmPa-s 10

base enul si ons Al
0,

to A4 are (apart from Exanple 8) 15

50. 1% Vi scosi ty,

Brookfield RvVT, 6/20: 17,800 nPa-s
50. 0% Vi scosity, Brookfield RVT, 6/20: 20,200
Brookfiel d RVT,
6/ 20: 29,400 nPa-s Exanples 1 to 15 and Conparative Exanples V1 to V4 The
initially m xed

Ermul sion A4 Solids content:=4809% Vi scosity,
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Table 1




Pressi ng pressure: 0.7 0.1 N m®2 Number of test specimens 10

per test sequence: 20 Testing after 7 days,
standard climatic conditions*) Storage sequence in accordance with

6 ‘hours in boiling water .15 BS EN 204,,D4/5: = 2 hours in cold
wat er Test tenperature: 23[err]C 2C Feed rate:

50 mimn. Cassification:in strength group D4/5 is carried out at a tear
strength of Re¢ d6MEL1801: *) 23 2[err]C and 50 5% relative atnospheric
hum dity Pot [1fe: This is taken to nean the tinme for which the adhesive
emul sion remains reliably flowable after addition of curing agent wth a
viscosity of GKBMA, 0@ &Pa. s20feasstedngbh |isolatbonancefw tglBtaphti el d

RVT, . 6/ 20. - 20 - [err] - I 09 20%
strength sol ution dﬁa}déﬁgdg ﬁdgggbﬁéégélun1b|§ul ng'ln wat er
NVA = NMAN—netHyIoIachmaﬁhNé05achﬂBmEﬂe = Mal oni ¢ di al dehyde

bisdi et hyl aagbAbAWT=% = “ma1oniBCHI8THERGaLOBYshedEndl hbecanded surface
1) Foam dev opnent > 500 % vol . after 24" hours
ercentage wood tear at the bonded surface
1 Foam development > 50% by vol. after 24 hours
? strong odor nuisance

*) not in accordance with this invention

10 Comparative Examples V1, V2 and V3, which do not conform

to the invention, relate to an adhesive containing the

. commercially available polyisocyanate'crosslinkinq~agent

®pesmodur DA (Bayer AG) in accordance with the prior art.

Compared with this, the corrésponding examples according

15 to the invention containing GABNA have significantly

- better tear strengths with significantly lower amounts
used. Example 1 also has a pot life of 2 days.

Comparative Example V4 shows that although comparably
high boiling-water resistances are achieved when the same

20 molar amount of glutaric dialdehyde is used as the amount
of GABNA employed in Example 14, the pot 1life of the
mixture is, however, less than 8 hours and the processing
properties of this system are impaired by a strong odor
nuisance.

25 Examples 7, 8 and 9, which are not in accordance with
this invention, clearly show that GABNA has no effect in
the absence of acidic aluminum chloride and conversely
the use of only aluminum chloride produces no boiling-
water resistance, even in the presence of 2% of NMA in

30 the copolymer. |

Only a combination of the two components produces a
significant effect with respect to the water resistance,
as shown in Examples 10 to 14.



2) Strong odor nuisance *) not in accordance with this invention 10
Conparative Exanples VI, V2 and V3, which do not conformto the invention
relate to an adhesive containing the commercially available polyi socyanate
crosslinking agent [err]Desnadur DA (Bayer- AG in accordance with the prior
art. Conpared with this, the correspondi ng exanpl es accordi ng 15 to the

i nvention containing GABNA have significantly better tear strengths w'th
significantly | ower anobunts used. Exanple 1 also has a pot life of 2 days.

Conmparative ML s SHo t _Qg%qn c&m I | i 1ing-water
resi stances are ac |ée1€1é@vﬁ¥1\€n‘t' es%%rg no ar@n%%%%agl utaric

di al dehyde is used as the anount of GABNA enpl oyed in Exanple 14, the pot
life of the gt Wektiihg NYeRer is! egstéPRinda hUH S AN I UEIGEHFeAT
properties Qf this systemare inpaired by a strong odor au sance., 25
Exanpl es 7, Reerhepd Wheeh SPECH n§nE£§éﬂQ%§uﬁ? i FRSERMS PYn B,

cl early showwdabeé&ébdollapanelsf,f @aich witthe aabsiehelkeneés aoifdic m ,una num

chl ori de. and, conversegly. the u of . y_alum num chl ori.de du o]

boi |1 ng-> wa SR OF .t Y0 o0 iR of 0B oAt (RIS, e
copol ynmer . Gréchricahbéomditions$: t he two conponents produces a significant
effect wwth respect to the water resistance, as shown in Exanples 10 to 14.

- 22 - Determination of the short-term binding strengths The setting rate
i s det er mi nRLRENING Etmevaftedped beechwood test speci nens produced and

tested by gladdPeid® HeeshrpRg Heaets. eadtbywd h a thickness of 3 nm a

Pressing time: _ 2.5 or 5 minutes
10 Pressing pressure: 0.7 + 0.1 N/mm?
. Number of test specimens
per test sequence: 10
Bonded area: 300 mm?
Test temperature: _ 23°C £ 2°C
15 Feed rate: 50 mm/min.

The binding strength results after pressing times of 2.5
and 5 minutes are shown in Table 2:

Table 2
Example | Base Amount of Tear strength
emulsion | curing agent N/mm? after
added
%, based on the | 2.5 min.
- emulsion
20 _ 0.25% GABNA 20%
5 ‘A3 1.25% GABNA 20% | 0.9 2.3 ||

" 6 A3 2.50% GABNA 20% 1.3 2.8 ||

“ V3 . A3 5.00% Desmodur 0.7 1.9 “
DA

Examples 4-6 according to the invention show higher

25 short-term binding strengths than Comparative Example V3
both after a pressing time of 2.5 minutes and after a
pressing time of 5 minutes. '



5 1éngth of 85 mmand a wdth of 20 mm under- the foll ow ng technical

conditions: R pening time after addition of curing agent: 2 hours
PreSS|ng tinme: 2.5 or 5 mnutes 10 Pressi ng pressure:
0.7 0.1 Nmm2 Nunber of test speci nens ger test sequence: 10

- Bonded area: 300 m? Tesf3tenperature: ' 23[err] C
2[err]C 15 Feed rate:. 50 M mi n. The binding strength
results afte gressing.tineingf 2.% andlg giautes are shown in Table 2:
Tabl e 2 ExanPPESTBIBATION O HhRE SPrMardeRYF&ar strength enulsion curing
agent hVnn{err] after added % based on the 2.5 mn. 5 mn. enulsion
20 % 5 3
T 250 cana B8, detgrgination ol P¥ee Fornarhehyde ’5’6%%% RRUIGHOTE) 4
2.8 V3 ispzarriegd 00@wEDeRY DA/ VIS gpgctrometryg Pa bhapndéra-e

according t OcéHErh.@Méat 's‘é%uﬁhf&/f htl%'e&ﬁéteds Qﬁlhtl'stl%ﬁ{nﬂy ngli RBas ot hs
t han Cbngaratlve both after a pressing time of 2.5 mnutes and

after a res§Fﬁ§Y%PﬁgE8P35mﬁFﬁﬁpes. - 23 - Determination of free
f or mal dehyde The determi nation of free fornal dehyde in the emul sions

The acetylacetone method is described in the literature
(H. Petersen and N. Petri, Melliand Textilberichte 66,
363 (1985)). :

The measurement is carried out after a ripening time of
10 8 hours from admixture of the curing agent. The measure-
' ment results are shown in Table 3. h

Table 3
Example | Base Amount of Free
emulsion | curing agent HCHO
added
%, based on the
emulsion
none
15 - 12 A4 0.25% GABNA 20% 227
13 A4 1.25% GABNA 20% 144 "

IL 14 A4 2.50% GABNA 20% 91 "




Is carried out by UW/ VIS spectronetry in the ultra- centrifuge serum of the
diluted emul sion by a nodified 5 acetyl acetone nethod. The acetyl acetone
met hod is described in"the literature (H Petersen and N. Petri, Melliand
Textil berichte 66, 363 (1985)). The m;a;ur ement is carried out after. a
ripening tinme of 10 8 hours from adm Xt'ure of the curing agent. The
nmeasure- nent results are shown in Table 3. Table 3 Exanpl e Base

Amount of Free emul sion curing agent HCHO added % based on
the ppm emgi1$iig 9 Ad none - .. 347 15 12
Ad 0. 25% GABNA 20% 227 13 Ad 1.25% GABI\ﬁ« 2Q0% 144 14

Ad 2. 50% GABNRR Asjecusyemulsioy adhgsivg Bavinga Bile8s &AM & on

adhesi ve having at@H 6f feoupRidindg, homopr i 6t NGdpyTymentic o pallyveimyl

pol yvi nyl esters, | yieric.protective colloids. water-solub) ¢
conpounds whi ch ca sdoﬁﬁ?‘ﬁ?«?ﬁlﬁ/i ?ﬁo?%é;tlp%? f%o&d%r’oﬁg&%? vgsog'c‘ﬁ 1oel ds,
and at | &ast part icxinpoursisk ethiwdl wandbey cemplaxedgwathl shet polyeexiar bon

atonms, from whi Ch%d@%ﬁ%egr&i%ﬁi@ hg, i@@rféggti?aﬁtﬁgﬁ'.}lkolcaeﬁ( nner

in acidic nedia. An enul’'si on adhesive as cfai e alm1,
wher ei n the pol yviRgiyaddehydasmphasing aet| dgastsdhuge veaghen atons,

from which aldehyde groups can be liberated in a
controlled manner in acidic media.

i0 2. An emulsion adhesive as claimed in claim 1, wherein
the polyvinyl ester comprises at least 50% by weight
of vinyl acetate monomer units.

3. An emulsion adhesive as claimed in claim 1, wherein
the polyvinyl ester comprises monomer units from the
15 group consisting of polyethylenically unsaturated
monomers and monomers which are subsequently cross-
linkable or self-crosslinking via hydroxyl, car-
boxyl, N-functional groups or carbonyl groups.

4. An emulsion adhesive as claimed in claim 1, wherein
20 - the polymeric protective colleoid is polyvinyl
alcohol.

5. An emulsion adhesive as claimed in claim 1, wherein
the compounds which cén be complexed with the poly-
meric protective colloids are water-soluble metal

25 salts containing polyvalent cations.

6. An emulsion adhesive as claimed in claim 5, wherein
the polyvalent cations in the complexible metal
salts are Al1(III) or 2r(1IV).

* [ L Ll H] *



of vinyl acetate nononer units. 3. An enul si on adhesive as clained in
claim1l1, wherein the polyvinyl ester conprises nononer units fromthe 15
group consi sting of polyethylenically unsaturated nononers and nononers

whi ch are subsequently cross-. |inkable gﬁ sel f-crosslinking via hydroxyl,
car- boxyl, N-functional groups or carb8ryl groups. 4. An enmul si on
adhesive as clained in claiml1, wherein 20 the polyneric
protective colloid is polyvinyl alcohol. 5. An enul si.on adhesi ve as
claimed in chalm Ao WhehSlip RANSRIRAURLS 4BliGRaCER RY AGHTR! eXRikHH L e
poly- meric protective col are water-solu salts

cont ai ni ng ponvaFBﬁtc@@@P@ﬁ§s UhlchAﬁaénDPsFSWP&&H@§1Vé@&sﬁﬂ¥¥mﬁ£}QI1
claimb5, wherein bhgtagbwmg(ﬁﬁlxaﬂdgwﬁrénabmagxaﬁﬂ§51hkedaﬁﬁ§1nﬁﬂds are

AlL(IIT) or Zr(1V). 7. An emul si on adhesive as clainmed in claim
1, wherein the coﬁﬁBuﬁE&qﬂﬁich can be conpl exed with pol ymeric protective
CO||OIdS are acids or salts containing oxo anions. 5 8. An emul si on

adhesi ve as | ai I in.t Lo e.ph or
borate. 9. gAn gﬁ&l?ﬂ&%sg eép§gg§§%bga Eiéqﬁ%dgﬁg %ifa&hggre I'nt g’at

| east partlally n&bke@xpohpmomghydﬁsp@ﬂ&ﬂ@aﬁﬁaﬂrihonﬂtgﬂnnwn of fromo0.01
to 5% by wei ght, 10 based on the solids content of the

enul si on adhesive. 10. An .enul sion adhesive as clained i,n claim 1, wherein
the masked pShyal ABngddsion paberdve, ag claimpd in claim 1, wherein

the at least partially masked polyaldghydes are
present in an amount of from 0.01 to 5% by weight,

10 based on the solids content of the emulsion
adhesive. '

10. An emulsion adhesive as claimed in claim 1, wherein
the masked polyaldehydes are pari;ially or fully
masked bisaldehydes. )

15 11. An emulsion adhesive as claimed in claim 10, wherein
the masked blsaldehydes are derivatives of glutaric
dialdehyde.

12. ' An emulsion adhesive as claimed in claim 1, wherein
the masked: polyaldehydes are their bisulfite
20 adducts. '

13. An emulsion adhesive as claimed in claim 1, wherein
the pH of the aqueous adhesive emulsion is from 2.5
to 4.

l14. An emulsion adhesive as claimed in claim 1, wherein
25 - the pot 1life during which the viscosity of the
adhesive does not exceed 40,000 mPa-s is at least

8 hours.

* c L M S *



masked bi sal dehydes. 15 11.  An emul sion adhesive as clained in claim 10,
- wherein the masked bisal dehydes are derivatives of glutaric dialdehyde. 12.
An _enul si on adhesive as clained in claim1, wherein tthe nmasked

pol yal dehydes are their bisulfite 2026 - adducts. 13.. An emul sion
adhesive as clainmed in claim11, wherein the pH of the aqueous adhesive
emulsion is from2.5 to 4. 14. An enul sion adhesive as clainmed in.claima1,
wherein 25 the pot life during which the viscosity of the adhesive

does not excegd 4Q, QﬂQ:dQDs% $diS thle b;%; r%t%w ®f 4 1%%11&5%}11%% ]e]slll

11111 1111 - 26 - process preparation of an S
adhes- ive as cl ai¥¥& ?ﬁ (ﬂlé‘ilmeli V\Hl'lcﬁ’l@éi@prl swhiehy s¢°@§p§¢$ngf1ai'ﬂibrm or

copol yneri c pol yvighdpaasteyf &”Wo&‘doon oF Chpolvaeenee b1 PRINGR! idster
protective 5 ol | oi ds d subsequent |y addi ng conpl exi bl e net al
salts or acids an®HRHY) Hathg RTreseRee pLif |pa‘?]r3§79%’é%‘ke@r arhidhydes

tlheretg 516. | A proeddssi dsor atridespbspagumtag aﬁddﬁge&uh@l@kﬁmfwireﬁd&e as
clained in claim i e a . hono-

copol yneric pol yv?sr%% % e%gggrrélél Ihm %‘t}g%@é: 3 (ﬁ WEN@HY
protective coII0|@gskﬁdjpﬂimaldghwdantﬂarﬁtoi firstly addlng at | east

partially nmasked polyaldehydes and- subsequently conpl exible nmetal salts or

acids. 15 17. giocess for the preparation of an enul sion adhes-
16. rocess for the preparatlon of an emulsion adhes-

ive as claimed in claim 1, which comprises preparing
10 : a homo- or copolymeric polyvinyl ester emulsion in
the presence of polymeric protective colloids, and
then, at a pH above 4, firstly adding at. least
partially masked polyaldehydes and subsequently
complexible metal salts or acids. "

15 ;7. A process for the preparation of an emulsion adhes-
ive as claimed in claim 1, which comprises first
preparing a homo- or copolymeric polyvinyl ester
emulsion in the presence of polymeric protective
colloids, and then adding, at a pH above 5, poly-

20 functiongl aldehydes and compounds which supply
bisulfite ions in aqueous systems and subsequently
adding complexible metal salts or acids. |

18. A method of using an emulsion adhesive as claimed in
claim 1, for bonding porous or semiporous
25 substrates. o '

19. A method of using an emulsion adhesive as claimed in
claim 1 as a water-resistant adhesive for cellulosic
substrates.
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Emulsion Adhesives

Abstract of the Disclosure

Aqueous emulsion adhesives having a pH from 2 to 6 which
comprise homo- or copolymeric polyvinyl esters, polymeric
protective colloids, watef-soluble compounds which can be
complexed with the polymeric protective colloids, and at
least partially masked polyaldehydes having at least
three carbon atoms, from which aldehyde groups can be
released in a controlled manner in acidic media are
suitable for bonding porous and semiporous substrates.



