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present invention relates to an adhesive system conprising an etherified
am no resin, a polyner prepared fromone or nore ethylenically yn,sg%urﬁ%ed
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25 EP 0 501 174 B1 discloses a hardening composition for urea-formaldehyde
glues containing an aqueous emulsion of a polyviny! acetate comprising post-crosslinking
groups, an ammonium salt and urea. However, this hardening composition is not suitable
for adhesive systems that have to be cured at room temperature, or at lower
temperatures.
30 Thus, technical solutions are still sought for the need to find adhesive systems,
which are fast curing even at room temperature or at lower temperatures and provide
constructions with strong glue joints that meet the required standards for the end use
products.
Accordingly, the present invention provides an adhesive system; a hardener
35 composition suitable for use in amino resin based adhesive systems and a method of
application of the adhesive system, by which the above-mentioned problems can be

overcome,



2 7 MAY 2004 2 The adhesive systemaccording to the invention is defined
I n the appended clains. It conprises (a) an etherified amno resin, (b) a
pol ymer prepared fromone or nore ethylenically unsaturated rpohaagrZds (c)
a curing agent, and (d) a polyvinyl alcohol. The etherified amno resin
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resin conmponent in the adhesive systemis suitably 10- 90 weight %
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25 The amount of the etherified amino resin in the resin component is suitably 4 >
weight %, preferably > 50.0 weight %, and most preferably > 80.0 weight %, based on the
solids of the resin component.

The total amount of the resin component in the adhesive system is suitably 10-
80 weight %, preferably 40-85 weight % and most preferably 50-80 weight %, based on

30 the solids of the adhesive system. '

The polymer according to the invention is suitably a homopolymer or copolymer
prepared from one or more ethylenically unsaturated monomers. Examples of suitable
ethylenically unsaturated monomers are vinylic monomers, such as vinyl esters, e.g.,
vinyl acetate, viny! propionate, vinyl butyrate and comonomers thereof with, e.g,

35 ethylene; alkyl esters of acrylic and methacrylic acid such as methyl acrylate, methyl
methacrylate, ethyl acrylate, n-butyl acrylate, etc.; butadiene-styrene and derivates
thereof, such as carboxylated butadiene-styrene; substituted or unsubstituted mono- and

dialkyl esters of aipha, beta-unsaturated dicarboxylic acids such as the substituted and



2 7 MAY 2004 3 unsubstituted nono- and di butyl, nono- and diethyl naleate
esters as well as the corresponding fumarates, itaconates and citronates;
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25 (methoxymethyl) methacrylamide, N-(butoxymethyl) allyl carbamate and N-
(methoxymethyl) allyl carbamate, and mixtures of these monomers with ally! carbamate,
acrylamide or methacrylamide; and also trallyl cyanurate. Preferably N-methylol
acrylamide, or N-(butoxymethyl) acrylamide is used.

The polymer is suitably prepared from 0.1-10 weight % and preferably 0.2-6

30 weight % post-crosslinking monomer, based on the total weight of the monomers.

In a preferred embodiment the copolymer is based on vinyl acetate and N-
methylol acrylamide.

The amount of the polymer in the adhesive system is suitably 5-60 weight %,
preferably 10-50 weight % and most preferably 15-30 weight %, based on the solids of

35 the adhesive system.

Mixtures of polymers containing post-crosslinking groups and polymers without
post-crosslinking groups may also be used according to the invention. For example, the



post-crosslinking groups may al so be used according to the invention. For
exanple, the 2 ? MAY 2004 4 polynmer may conprise both polyviny] ace%nﬁlte
Wi t hout post-crosslinking groups and vinyl acetate based pol MAY ZD04
cont ai ni ng post-crosslinking groups. Prederably the polyner according to
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conponent s -d), are mixed together into one co nent_. t r g a
har dener cRIRPYYiifitHR.Piiie dﬁﬂ?@%‘?r\r ugler: IMRTONES t‘éFrsT‘ga%ﬁ%sljsﬁ%%ceflgwgg% ic@rn@
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for outdoor use, for exanple, |amnated bﬁ% , _finger .&Pg‘innts and 1-beans.
35 The har (eather BP0 FemBanet &bt igmisg @ r%"@é& P?H¥htion is defined

in the The adhesive system may also comprise fillers or other additives, such as glycol,
suitable for the desired end use of the adhesive system.

25 The solids content of the adhesive system may be suitably 20-80 weight %,

preferably 30-70 weight % and most preferably 45-65 weight %. The remaining part up to

100 weight % consist of water.
The term “adhesive system”, as used herein means a curing formulation of a

resin and a hardener component and other suitable additives.

30 The claimed invention provides for adhesive systems ihat give improved
pressing and after curing times, water resistance and glue joint strength even when cured
at room temperature or below that. These adhesives systems are suitable for giuing
wood-based products and preferably wood-based products for outdoor use, for example,
laminated beams, finger joints and |-beams.

35 The hardener composition according to the present invention is defined in the
appended claims. It comprises (b) a polymer prepared from one or more ethylenically



appended clains. It conprises (b) a polymer prepared from one or nore
ethylenically 2 7 MAY 2004 5 wunsaturated nononers, said poly Qt pl ng
post - crosslinking groups, (c) a carboxylic acid and (d) a pol yi/?m
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i 25 ol f d
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conposi ti g, %qy e suitably 5-80 weight % preferably 10-60 weight % and
nost prefera

0-50 weight % The remaining part up. t J}ﬁo"g .vvei%gtlt Y%
consi st of wat ePTEquﬁbthéPﬁlW@ﬂIEl'Qﬁ'“' Vidh adger cﬂﬁ@g@'\?@%é? g Y¢ IS
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pure aci duse as a curin ag ent even I N case the curi ent 1.sS
Dol 5t 11 b 8P aveinnicth, baved an e Solidstas the SPTHSICH GPHBIRION JRB Ao, o
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resi ns, 'wat'er and creep Tesistant adhesives systens, which
provi de faqumssipplymarodispmloh. qrovidey Aehaygihee reresd wale| eHAHE 18"ui d

adhesi ve S¥si &P propefiies of e Adtesie 3)8leml A fHYGaImeaMAPdSHRF Somposition is
used.
If desired the hardener composition may aiso comprise fillers or other additives,
25 such as glycol, suitable for the desired end use of the hardener composition.
The solids content of the hardener composition may be suitably 5-80 weight %,
preferably 10-60 weight % and most preferably 30-50 weight %. The remaining part up to

100 weight % consist of water.
The term “solids” (of the adhesive system and the hardener composition) as

30 used herein also includes the weight of the pure acid used as a curing agent, even in
case the curing agent is a volatile acid, like formic acid.

The claimed hardener composition is suitable for use in formulating adhesive
compositions based on amino resins, resulting in water and creep resistant adhesives
systems, which provide for constructions with strong adhesive joints.

35 Although liquid adhesive systems, i.e., the resin and the hardener components

are in liquid form, are preferred according to the invention, pulverous adhesive systems,



are inliquid form are preferred according to the invention, pulverous
adhesi ve systens, 2 7 MAY 2W 6 i.e., the resin and/or the hardener
conponents is/are in a pulverous form my also be wused if so2deMAY @4 The
met hod of application of the adhesive sy8tem conponents according to the
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system a)us dso esé{8§| i ed separately onto the surface to be gl ued.
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t oget her at he .tonent | i cati n 0 t onto the
su?f ace to fth%aah?é"& SyF gpr‘i’éﬁﬁﬂ) '8?' sFﬁ%rg%BJ Z?c: s r%'géﬁ? 1 ﬁ@g@ﬁg resin and
t he hardener compcm@hg; to aMhérq:rammedainbadlraem mmﬂmnemtm)tmapbhndwse]:faratelwands

esi h and T GRRBR Lo pRnER Serge sl et b obted 35 orat bbbt &Y
t he har denbe haodgnes cdmpositicanotite tle plfase tb e gheds of spraying and the resin

in the,form of s} Wnerelnth r e

preferﬁ’) i's app?:}gah? Pfeéweﬁ‘g Fﬁggapgﬁ?r@a f?%%pgﬁé%%aﬁées% _&)grreferagl y

they are btngbthappi the dnomertt o applimatiomaing ppliedsas @ Guipcmehtontodbe surfage fohe

conponent s, t §Wg$ applied can be in the range of 100- 500 g/ nR dependi ng,
h

inter alia, e feeding rate. Suitable devices and applications forns
t hat can be usedinithe nithorbohthe presant irdiention, dhe resimard thet hardemertGompanentst he

Component scerks bt i Ehibr! fERERrE RS8Rty OBl SRptEor B BEPE L,

whi ch abe aeudbip, mecesspitatiy, dble besireiand thardariee aeneppliciie theferm obatrandst or.t her

11 st at og RS okl Qb GUbAR BTk SRSy R SoraRg

percentages te pectively,
unl ess ot hmsm methetfarrreor stﬁmdsrphimem&‘be |harcte|ner eoramﬂrtm :acadbedcaay peefenably

vent on @SaGRUBUENinhe M SLEY dRE BB PERESHIPYE SN B if G811

with an et MRS With a S cont
was used. fqmdistrenﬂmari son exanpl es as corrponent a) a non- etherified

el am og- f or el 8ldise GNElath 57 4k thboferiOld 62 o8Ol B e nds tRi0ssed

Two di rent a ersi ons vve € use on a polyvinyl
acet at e pobfbrgim pendmg,||rtenghqoostthe:fe@dmlg|rﬂlel ng groups (PVAc-X) and one

based on a conveghﬁ%'lgldeg%eggw Iappllcatlons forms that can be used in the method
according to the present invention for the application in the form of strands of both the
resin and the hardener components, are disclosed in WO 99/67027, WO 99/67028 and
25 WO 99/67341, which are hereby incorporated herein by reference.
The invention is further illustrated by means of the following non-limiting

%

examples. Parts and percentages relate to parts by weight and percent by we.ght,
respectively, unless otherwise stated.
Examples
30 In the examples according to the invention as component a) an etherified
melamine-formaldehyde (EMF) resin with an etherification degree of 46 % and with a
solids content of 68-72 % was used. In the comparison examples as component a) a non-
etherified melamine-formaldehyde (MF) resin with a solids content of 63-68 % was used.
Two different aqueous dispersions were used, one based on a polyvinyl acetate polymer
35 containing post-crossiinking groups (PVAc-X) and one based on a conventional polyvinyl
acetate polymer without post-crosslinking groups (PVAc).



acetate polynmer w thout post-crosslinking groups (PVAc). 2 7 NMAY 2D04 7
Exanpl e 1: The conposition of the hardener used is given belowin table 1.
The resin conponent used was etherified M. Table 1 ConponedtMgiag 4%
based on the total weight of the harderfer conposition PVAc- X dispersion22 %
Form ¢ acidll "éxBFH &/4:Mle cﬂn%lambﬁ%fmtr@rr@e?ne%&cﬁé nebelow HPEBRI1. 588) ©  The
sanme hardener nposition as in exanple 1 was used and the resin conponent
used was rﬁﬁﬂ-‘:@‘t"‘ﬁ@'ﬁ?rﬁl‘-’é@ldwseﬁb@&ﬂ?ﬁ 3- The conposition of the hardener used
is given belowin table 2_ Table 2 nPonentV‘él ght % based on the total
wei ght of the hardener conposition P di spersion27 % Form c acidll %
Pol yvi nyl 4 0 § 70 Eight % 2588 bh e tbtal Weeghi afihehar dener
conposition as in exanple 3 was use g the resin conponent used \was
non- et herifled MF. Exanple 5. The co 03|t|oﬁ‘afﬁe“%‘é‘"ﬂ£ r used is given
bel ow i n t a3 gk RESTIT CONPUNENT USEd Was etggpj fred MR- 15 Table 3
Conponent Wi qht %bg c?'on the total] weight of the hardener conpasifion
PVAC27% For rﬁoonacacmill % Pol yV| nyl al cohol 0% Wat er621 % Exanpl e 6 (cofmparison
The sane posttiomr—as T exanpte 5 wag g usedarnd tie T§si n
conponent u%dwwggélﬁécﬁ\b'et herified MFH 2 7 MAY 200458/ Exanple 7: The
conposi ti onfVdétet he hardener used is given below in62&ble 4. The

5 Example 2 {(comparison): The same hardener composition as in example 1 was
used and the resin component used was non—etheriﬁed MF.
Example 3: The composition of the hardener used is given below in tabie 2.

Table 2
Component Weight % based on the total weight of the
hardener composition
PVAc-X dispersion 27 %
Formic acid 11 %
Polyviny! alcohol 0%
Water 62 %
10 Example 4 (comparison): The same hardener composition as in example 3 was

used and the resin component used was non-etherified MF.
Example 5: The composition of the hardener used is given below in table 3. The
resin component used was etherified MF.

15 Table 3
Component Weight % based on the total weight of the
hardener composition
PVAc 27 %
Formic acid 11 %
Polyvinyl alcohol 0%
Water 62 %

Example 6 (comparison). The same hardener composition as in example 5 was
used and the resin component used was non-etherifled MF.



resin conponent used was etherified M. Table 4 Conponent Wi ght % based on
the total weight of the hardener conposition PVAc di spersion2 %W Q@g

aci d11 % Pol yvi nyl al cohol 5% Water62 % 5 Exanpl e B (conpari sonj: e me
har dener conposition as in exanple 7 was used and the resin conponent used
was non- et her i Eixechpld~: THeccongwistionptithetterdsmed oned isgivendretow in tabletdrdhe
adhesi ve gg{ﬂg or?ef ng %Bg\gﬁ& ﬁl&?ﬁlrF' bed exanpl es were separately applied,
|namX|ngra nfl ci §"Em % 15,5 cm pieces of spruceandln an
anount of 350 g/er Ther eafter | ami n&a@ﬂ\ere formed from 10 the pieces,

whi ch wer e pressed—at CI attr-e—of f md a
relative hymdity 0126 q% or 2 hourf WithA @ég%ﬂﬂﬁ@“’f‘a QFSfctSrgl ng tine
the | ami nattes were tested for del anj nati on &ewisngr egmpasitidne EN 391| B

st andar d. 7%#@—%%%—%5—%@?@1—5—%% system
according t PFLY'?0n Exanpl e 10.8 % Exanpl e 20 % Example 39.7 %

Exanpl e 414Fprifclacaipl e 530.5 % Exanple 682.1 % Exatfs e 710 0% Exanpl e
828.2 % 15 W@nf vt he ¢l airpd—adhesi-ve—systens ""’&V: de—for—rproyed gl ue
joints inr hAlEhol gy ior art adhesive systems %% CLAIME 2 7 MAY 2004
1. An adhegqpwgesyStemc har act pr i1 s e dingekPat it conprises, (a) a
resin cony sl | ) A
prepared fromone or nore ethylenically unsaturated nonomers, (c) a curing

agent ,5 and (d) E%(aﬁ_fﬂlé/m(é%ga’ﬂsﬁﬂ!whe s5rn8 haﬂdehﬁl‘ dernpssiteongsds iekaraplefowag Ui ng
systenms of the amnoresmt I sedinthat it

conpri sedised@ndh %@W&ﬂ”@ég‘r‘%& "1"15({?{"‘"0"’?1t erﬂff%drMEe

The resin and the hardener components of the adhesive systems of the above

described exampies were separately applied, in a mixing ratio of 1:1, on 90 cm x 15,5 cm
pieces of spruce and in an amount of 350 glmz. Thereafter laminates were formed from
10 the pieces, which were pressed at a temperature of 20 °C, a pressure of 8 bar and a
relative humidity of 60 % for 2 hours. After 36 hours of after curing time the laminates
were tested for delamination according to the EN 391 B standard. The results are shown

in table 5 below.
Tabie 5
Adhesive system according to Delamination
Example 1 0.3%
Example 2 0.61%
Example 3 97 %
Example 4 141 %
Example 5 30.5%
Example 6 82.1%
Example 7 10.0 %
Example 8 282 %

15
Evidently the claimed adhesive systems provide for improved glue joints in relation to

prior art adhesive systems.



et hyl enical ly unsaturated nononers, said polyner containing

post -crosslinking groups, (c) a carboxylic acid and (d) a pol yvinyl

al cohol . 3. An adhesive system according to claiml1l, ¢ h ar e { [

e dinthat 10 the conponents a) - d) ame present in the folléhI%@ 004

i ndi cated anmounts in meight % based gpafae solids of the adhesive system
- a from40 to 85 we ﬂ % - b) fromI0 to 50 weight % - c) from5 to
20 wei ght % and1 i\sad g5ive sysiem ctibaT@ gbieghts & 4in thgt ihaeragrises, @ﬂ)@tf@ﬁfﬂ

according tcen@ ﬁﬁismg an fherfied %Hh@r55|@ (5) 5 p%lfmér ﬁeﬁar@d'fﬂ:rﬁ Qﬁé or

anount of resin in the resi n onen IS Z- /0
5. An adhegiwe eﬂwﬁmﬂlﬁue@t@rﬁawg m@%m%tsr{p)aéwnmagenb apd 4d)a @phe"myl éICPh¢ s e

din % t hat the ef heLhibh&d aNboRdeIoM g W asy@t%ﬁ'fse%f %e LR i'é&attg&é"' of "

10 to 75 % An adhesi ve system accor di o0 any cl ai-ns
ar ac-t @hraur & cd ed i metchatin thaé itearomprises, éa amhmerémnar%fr%m O@Frférmfﬁed

mel ami ne- y@sysymgat%até’&‘ n?otnBﬁ{el'J |2 gﬁ\a} B8t b HY %sggﬂﬁgf%foﬁﬁé-”-

7. An adhesSi em according to any o ener.
25 conposi t(f)oncarbexyidiapid and (d) apetydnylelchhel. r a c t er i s e d in that the

polymer is a honppgl YiRE;ars 9@995&&5?@@&&@@&% frwm; oapgterr PE Y MIRIART S

sel ected fromthe group con |st I N esters, esters of
acrylict Qandlhme@ma@ne]lta ) -adz)l ate prn;vﬁntmalnﬁjfoll@w'ag knicated @m@unﬁ ing\vejgRt %, based

bet a- unsat yy nathgg%ﬂ[scdﬂr%omeg@ ggétg,% al pha beta-unsaturated carboxylic

aci ds, styrene- adi ene rivates thereof, and m xtures thereof. 30
S. An adhesWé’OUyﬁlbrﬁmmf&ﬁ.ng to any of claims | or 3-7 or a hardener

corrp05|t|on ﬂZLt%%Ot\Q ,Ilta);,mz or 7, char acteri sedinthat
t he polyrrer om)po %rrer or copolymer based on vinyl acetate. 9. An

adhesi ve sy@ﬂﬁmmﬁghtt%m of claims 1 or 3-8, characteri s
e d in fdat o?lﬂ%rrpp oyme'gﬁtrqgrl ses post-crosslinking groups. 35 10. An
S

adhesi ve system according to claim9 or a hardener corrp05| tion according
to any of clainms4 okn7-aBhegvey gystem cagcasdingi to eany i §f t (lgimppel or 3,

post - crossld piing . 1@ OUDE AT € Wrmgré‘%@%t' 8t BtHehfe P i redlY in the resin

copol yneri SI ng one or nore ethylenical[y 2 MAY 2004 10 unsaturated
nmononer s wicompanentda s 50aveighidnomer conpri si ng at | east one post-

crosslinking gro ' L8 RARCOH02-ATc 1h0a ABY: 0& rGlsad 5 th O
3-10 or a hardene@An%heég??ﬁﬁﬁaégg%@@n@ato any o 9?: | ai s 2 55 or 10, c

h ar a2t tthatthe etr@n&echamnow@m haha degres(ﬂf 9t?er!ﬁq%lea¢3&bfbtﬂﬁré= of vinyl

acetate and N-netdiyl gl - agradi@m Gystem according to any of claims 1 or 35,
characterised in that the etherified amino resin is an etherified melamine-
formaldehyde or an etherified melamine-urea-formaldenyde resin.

| 7. An adhesive system according to any of claims 1 or 3-6 or a hardener

25 composition according to claim 2, characterised in that the polymer is a

| homopolymer or copolymer prepared from one or more monomers selected from the

group consisting of viny! esters, alkyi esters of acrylic and methacrylic acid, mono- and

dialkyl esters of alpha, beta-unsaturated dicarboxylic acids, alpha beta-unsaturated
carboxylic acids, styrene- butadiene and derivates thereof, and mixtures thereof.

30 8. An adhesive system according to any of claims 1 or 3-7 or a hardener
composition accordingto clam 2or7, characterised inthat the polymeris a
homopolymer or copolymer based on vinyl acetate.

9. An adhesive system according to any of clams 1 or 3-8
characterised inthatthe polymer comprises post-crosslinking groups.

35 10. An adhesive system according to claim 9 or a hardener composition
according to any of claims 2or7-8,characterised inthatthe post-crosslinking

groups are incorporated into the polymer by copolymerising one or more ethytenically



12. An adhesive system according to any of clainms 1 or 3-11, c har act
er i sedinthat the curing agent is a carboxylic acid. 13. An adhesive
system according to claim 12 or a hardener conposition accordffigifo20any of
clainms 2, 7-8 or 10-11, c har act efi sedinthat the 10

car boxyl i ¢ yagittrated hdndhierfiGiith af 1888t eorfe asdridmet dcondbrisiigd ah @gast 0oneo ot on
according to any of claims 2, 7-8, 10-11 or 13, char acteri sed

in that therosgh P4P-are present in the following indicated anmounts in

wei ght % based qn thhea&ueéwéi%yaémtaa:oktﬁﬁgiwehywrémﬁstﬂ en3-10 by aftiapderi2b to
70 weight % 15 -c) 10 to 50 weight % -d) from toBOmelht%ﬁHseof
an adhesi vEORRPRSERT Agcerting wgaqycpfgwn%? eBarid ¢ hsrg ﬁ%efbﬁ%g?ju 3 att

wood- ba%edpalgﬁﬂ%tascoipla@méﬁ%?wﬁg Rehts SeDRImaATRENI4A[™, according to cl ai ms
2, 7-8, 10-1 formul ati ng@an am no resin ba5fd I‘:leﬁl
system 17. A nmeflRodAdf 25Pesive afYReMoracsardignetdi syt eHRIBc of dich any

one of cl €'HT§ rJa @i e?r|Js3e Qr ﬁnh@tﬁﬁ@ﬂ@ﬁng%@hﬂ@'dda‘ﬁbbx?ﬁ&é&"d' ng to any one of
clainms 2, 7-8, 10- 13- 14, h a act e rise |nth§et each of_the

conmponents a) --13) Ansawivﬁeﬁﬂﬂ%paaqcafdéﬂ%/t‘bﬁlaﬁnt%Cgufi‘fh% nep $PERpelien. 25

18. A met h%&’cd?&na%' hﬁ,ﬂtdfoaauﬁ{s an 7eglhRSi0ce1 SEH £Maas e disngdt O RNYhad1Re Of
clains 1 or 3-1 dener osition accordlng to any one of clains

2, 7- 810105§@0X)d'|0al‘Eiliﬁomt'F?P"éo"rmaetF%C‘% i s edin that conponent a) is
appl i ed separ at ey, ﬂ“ﬁard&%fpmﬂmsﬁ.oh)ac%rdmgetdrme@f l&&frﬁéf‘}l apg) n@aulc@maand

applied as one conponent e) onto the surface to be
of appl i ca€itbd ré c AR rddnedi vdn S temrapedanthgre Efeﬁerl'a 'Bﬁ‘ée B’r\?'owﬁ\gdpﬂ‘ﬁgeé

3-13 or a Bﬁ{o‘éﬁ&% w%sym%Ibbséuh@%%mMtﬁ@haaynamn@bsmbm ms 2, 7-8, 10-11
or 13-14, c i s edinthat all of the conponents a) -d)

are m xed bﬁ@mr?értoapww%nent of application and applied as one
conponep 0 9o td0 wEgheke to  be gl ued.

- d) from 4 to 30 weight %

15. Use of an adhesive systern according to any of claims 1 or 3-13 for gluing
wood-based products.

16. Use of a hardener composition according to claims 2, 7-8, 10-11 or 13-14, for

20 formulating an amino resin based adhesive system.

17. A method of application of an adhesive system according to any one of
claims 1 or 3-13 or a hardener composition according to any one of claims 2, 7-8, 10-11
or 1314, characterised in that each of the components a) — d) is applied
separately onto the surface to be glued.

25 18. A method of application of an adhesive system according to any one of
claims 1 or 3-13 or a hardener composition accordiﬁé to any one of claims 2, 7-8, 10-11
or 1314, characterised in that component a) is applied separately and
components b)-d) are mixed before application and applied as one component e) onto
the surface to be glued.

30 19. A method of application of an adhesive system according to any one of
claims 1 or 3-13 or a hardener composition according to any one of claims 2, 7-8, 10-11
or 13-14, characterised in that all of the components a) —d) are mixed
together at the moment of application and applied as one component onto the surface to

be glued.



