WD 2009/ 005461PCT/ SE2008/ 050791 2 furthernDre not
create the problenms with corrosion nB t 0
t he wor ki ng envi ronnent, as volatlle aC|ds d wmwlﬂ U mm
har dener conposition should al so preferably
stable. 5The invention By the term"adhesiieye
W 20e91905468s used herein, is nmeant a conbi naPCHRE2048/08791
curable resin and a hardener fior curing the resin. By
"dry KHARTBENER COMPRSITRON, AREEIVE BRSTEM hEDMETHED bF GLUING
conmponents except water. The present invention
conpri ses a hardener conposition for use in an am no

10 resi A hbamsdntad\mamrvela@%stbamarcmepDbrslbcrssglorﬁ ramnadilesive system
1 Ly AheHbq &%lmlmgen/pnglfengg al i phatic al pha hydroxy -
nmono-, or di-, carboxylic acid, and polyvinyl alcoho

he present i nvention further conprises an adhesive
system conprising a resin Baskpeoeht which is an am no

resin a%eﬁ 2@5&?@%&&%@%%%5 Vmél%nmla%asaela §J71|n8h%tsfag usually
al pha hydr
pomylemwtforma ghsie: (ngrf?@dp?’é@@ﬁ‘? L‘i’W@Wﬁ'Qﬁ’th@uKMH@r resins, are

cocmrﬁm@rﬂa,s udcdeThese aMiindird3me @W@Gfghﬁ@l@&ﬁil me@nn aefedstltoghenolic-

I nvent
107eReR P R ik B, Phot PR RR . Bb R e lie rumalgghyp gesins.
adHEesesins ase etesmitabbecior dienghenanaking lamivated beams due tgltheirgy water
WoRdeAnER RIS F:hrfhlgsagerﬁh@r aHrI\ﬁSWUF RN 1 i G‘Jet:ihﬂfe most commonly

t
C o iy ea e iy Pt B SO Rt 3l aatp 2o, fo
onexianpfe doatc qmnclefesmmécndagmem@lrm bnamm reallts bmbmdgative sidp-effects to
5t hﬁemlr@ &ﬁﬁ&rﬁelﬂfegrﬁh}{crg&r rﬁ' d&oddh ﬁrzﬁ‘l@ Crésé%%pnehp Ron-volatile

adhesi ve 'system si t uat ed tween t
gl A9 Wb divs pffigieppcuring raé%?eﬂrtﬁ’?&? t°'§%i‘et51‘|'fci’(“°t"=}‘?@ (BT%e%‘”d maleic
ar acid)Gra\@uite stbrey azids vibivh idutkdasss whe risk/ sitazi dae1pe tosies waod surface

r eéﬁJ‘qq\?eQ{EB&%%hty"@hgﬁaedef &ﬁpo@lﬁ‘o& ec%hﬁmgnl'&g; @mgﬁér%)%%%ns

t1c a
25 or dlwhe"cﬁ?éi’r"!ﬂo'W|"?@dé’8?'ﬂs ablpy tweyaﬁwﬁwan%lowdnmd'tym@e air,

2opr ms&n rrs@ Ue§n e@etnl @a@bbm Mﬁdﬁlﬁi&tenﬁbcﬁl‘daiuaﬁiy Wasmasing Stek of the art
ne, enbodi nent, the

adﬁes‘?is'ﬁ’/ees S“ﬁﬁ”? f°"5'ﬁ addred) ev"(-“zr'%?PSBSl tion conprising
an am nd Wcé@ be desitatde foppratidea Abrgdhrer lpmipesitipn whinhriges nejrcreate
d' the p?&iléﬂ%%'th&w&%‘ng enﬂféﬂm@ﬁl' Wolle =2lds @Boturthgl%dﬁe QtrWouId be

t, the a |ve tem conpris
ST 1 COTHE: & TREHerHecReHOo GO A e Haderticn ove
25¢ onwwe@ resnitais tgrepar gumgmaalits whentueertiedov tampeaatdye. e humidity
USgnvirbnrBentddY M Xxi ng them before application onto a

ont 0 W PAEReiscegnin WSk St ST shaGHeeNed amino

Sefaihad edriyox@itagidt molydlinkf aze@tetang polyacye sicbml.be gl ued

t oget he['}‘is §§3E%%5 %559{13@%' Iﬁmﬁ Iagthlgst fd} cpdg%%ﬂb QIlﬂll 8mino resins.

prefera éﬂé
302009/ 00 ZW@EM%B‘Q?S@?@@@SWE °°mp°s't'q’h%°"%f2!'i$'ﬂg RB§mino resin

suaﬁdadhlac.dmmglpm”&,wdmahls vvater of at Ieast 5 g/ 100g
wat er atItl ast 10

r at. .
250, mot'dS B B B P Mistnhuen IS ol s ol dsfreoBlion which
roiStcopbiaptianatiihyansamine gesin, BOpagliculap 0glamérteeprmaldepie: or melamine-
Th@reé‘f‘drrﬂalh@?d§ Féshéltﬂrd(vm%s@magﬁéﬁv@rsyé@@rh Oich Yheh @s%% it W8&Y gluing
abou1i1 J. m? E g m}/ | ess than about 140
359/% 0 pre erably when ro u0| aminated beams, gives a strong adhesive bond,
e.g., measured as fiber tear and delamlnatlon, and no or low acid damage on wood

surfaces, and possibility of long assembly time. The hardener composition should
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The vapour pressure of the acid is suitably | ess than

10 mmHg at 25 C, preferably less than 5 mm Hg at 25

C, nost preferably less than 1 mmHg at 25 C

The acid suitably belongs to the group of glycolic

acid, lactic acid, malic acid and tartaric acid,
MORoeyedfmely gl ycolic acid and malic acid, npBET/SE2008/050791
preferably the acid is glycol 2c 10aci d. The
cornttteyﬂmorefnot fegeatCing groblérie whislicOiedsiin &raiNpe Jrdbledis toSthe working

Su'ré/"f"o rr%;eln ?rvo%plg%tmd déo'{ﬁe‘e }Qargﬁent%p 60%“5 {H%ﬂpaﬁéo preferably be

bou
Th%ore@ﬁmtém of the acid in the adheS|ve conposition is
suitably fromabout 0.5 to about 15 wei ght %
£Pr eferably from about 1 tq_habout 10 wei ght % nost
preferabl y from 15 about 1= out 5 weight A).
The wei 8htthe term dadteside tspstam', me usedss hereinnist heand dheesibination of a
Sy&gmﬂegnﬁwsﬁ% nd P B ARA e OL Lo about 1,

preferably from about About 0. 75, nore
pref er aEP’yd’Y FRSrAHD IR Megnttee cantnt of@!! 5°mﬁ’f%5‘§f‘t5 except water.
pr ef er albhy pfesemimotitin ébribrises abardendd.cafmpostive fpt-uisef in taheamino

o S SIRER . S S BRA ot
pr &ipeatigisippa hydsenyalstne-. or dip carberytic aid, FrqiMinglalqohel.

adhesi venhg Qﬂéﬁé}ﬁ i.rtvbmrcbn f@thet E&]@d&beai NeheSiyS byR®Bnitdnirising a resin
haV| n% amno resin

g?{ft)m?mg |§ ﬁptagﬂl%/rerswo?ﬂda%ga erber cgmggrben[j WEICFI is an aliphatic
prrdmr@rfarbwoyy f morn-.aiy dutcaoBylic acidand polygvinyiralsehopr ef er abl y

15f rom aqué pleskf ARIMbN gurthghgorﬁﬁﬂs&/ 'tﬁ&/hseabﬁgh{%lrdener composition

suit ablé ﬁs a degree of hydrol ysis of >2
pr‘é‘F%fFQ 13/ "3 BIvei§Bfor fiyiig a8 AEFna BT -y >75% The
vvel ght avermesentmbiveatioh afurthexi gimprisés thee upolof thenyadhesive system

t o about 200. 000
&QP&“” é?éw"%'%h?’”% “ﬁ’g?‘%ﬁmoSo to about 150.000

g/ mol , %Preﬁ?’&f"é‘feaﬁﬂ“yf“f”r‘%r?%ﬁﬂﬁﬁ’? 21mehed ot guing ¥ippden materials
2012&nﬁﬁan@/aﬁ|ﬂ§'m§r e atifdsik sostaihaihto aflemloye/ oo siéceeldla wooden
I nrggttgrelal hggn 1&}%{3 th(:eo%g§ % otﬂe ee¥ ?ol#ntgbér? nge%%kg\gltth %%USdheswe
ab¥gtengitugied atwer) themces Enfr@fns raeaitueylmr pigsitsbilie agsemply, so that

abﬂé‘bleég’s éﬂ@'(ﬁﬂgd Whereilisd a@léﬁ@@%ﬁ@nyccfn&fﬁgés@@dh cdmbénent which
ot a

t
DoP ROy AR b SHRIETE gighe erory - mono-
25s uertdirbtarbdxylismacish enrt pdyvinyt @cchibb lite ArEssimg ig laptioaally made at elevated

prt%&%ér%ﬂu'ré’wﬁﬁrﬂﬁb@l‘@@#ﬁe 0.5 t° about 10 weight % nost
35 preferab o‘%/”PPé’rom about to about 5 wei g%ht %

In one Aiment fe ﬁ}ﬁ’a‘?%‘@r%?‘e@d?ﬂb%qhﬁ' compgsifignecomprising

adéresmivie resonrpo siighatinal piraetiyarexip - ynohor bidiy, carbosylic seid; aad polyvinyl

po%%(ﬁ% of one or nore ethylenically unsaturated WO
5461PCT/ SE2008/ 050791 4 nononers. Exanpl es of

sui t abl ¢ epgyaneediment ythe rpslhesivea SYSEMnSABRESES e gesin component

vi Mﬂn@mm%&resﬁ uﬁ@thaﬁawieﬁbﬂcoﬁhﬁ&sﬁfoﬁ as @e;ﬁhrate Wy Intended for

?&gﬂ)&%ruv{a nef\:% rt&gﬁ? V\? p'}?tmebefore ax%ic?]tm yon?o a 3l|ll'EaC? to b? %lued or by
of appiyingl them serdrately brie aywrfapea@ beiglged; br Iasanpbrtrlgymem separately onto

acioyifatedt suMBE&Mb bé‘?ﬁj@@f@béfthéﬁ e, ethyl acrylate, n-butyl "
acrylate, etc

adj ene- n erivates
3% her eof Th%a%ﬂ’?a%fs‘:hé'&H’b@ﬁ;?F'ﬁfse‘tﬁEfB%L'éiéu%2—‘6 Alghatieehain.

substituted or unsubstituted nono- and dial kyl esters
of al pha, beta-unsaturated dicarboxylic acids such as
the substituted and unsubstituted nono- and di butyl,
nono- and diethyl naleate esters as well as the
correspondi ng fumarates, itaconates and citronates;
al pha bet a-unsaturated carboxylic acids such as
crotonic, acrylic and nethacrylic acids and m xtures
10 thereof. Polyners based on vinyl acetate are
preferred. Preferably, the polyner is prepared froma
mononer n1xture conpr|3|ng at Ieast 50 MEIght 960f

. o 1T .. o "
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15 nonoet hyl enegl ycol , nonopr opyl enegl ycol ,
di et hyl enegl ycol , di propyl enegl ycol, 1,4- butanedio
and gl ycerol, preferably glycerol. The presence of
such al cohol provides for e.g. inproved assenbly
times. The anmount of the al cohol in the
- hWPaEs+donposition is suitably from about PET{SBE2083¢50791
40 weight % preferably from about 5 to about 35
wei ght  %henaxit hqar fiitetila bl splubiitpnm K@tedldd bt leddd 5t §1100OLkiter3Hd 25°C,
f [ ]
Aol atjesss 10 o 0P W BIPHG 8 Brfr RS edsT25 Bo0a watera
ab@aiC, ZIPSWPfgWPW@M@aStﬁﬁ eﬂ@@samtyr §t2piA- about 1 to about

20 wei ghtheYacidit fuitslie rakolechibOWeRROWE 168s tiRarRROMlt 160 g/imol,

one enbodi nent of the
%I\E\Pg%‘trf‘%bretﬁéarbﬁ?wprgdro Q(ZW lone or more 25 ethyl enically
unsat ur atredvapowropressirec ofrjei aak ispagably tess dthannkd mgn Hg at 25 °C,
91 QHRSably R8s MASE anﬁélaﬂ zt,lebnaoa Fammmgg {A8n 1 mm Hg at 25 °C.

i ncorporated Into co-pol yneri si ng one
or nore Btetﬁ?ldesHltaobM ?%P”Qﬁ?at‘%ﬁrﬁt'%af %H't?rf”é slagiciagidgalic acid and
| eastarioned Tererably gbooifrackii ang redlic laeidSiosipesferably the acid is glycolic
cgo Stgcrosslinking group, formng a co-polyner.

ui tabl e _post-crosslinkin cﬁzr oups i nclude N alkylol,
N- al koxy'Fft?tCthe"t ¢ dhhastd indte %rﬁerleglcyrepteﬂﬂpn ¢ DHipRY fr@OB?OUt 2to
POsboR BOSIght TS, gkt PRRAGABAS frdnSatitRt @torhbtraaetwe@hﬂ%norrer

?ﬁ\é' ?rgngwgrcroﬁ%nt o“?%%:,?g:}ﬁn gunghe ?\{éﬁco r oudglrﬁ' %Uiir’ilply F09%h8ut 0.5 10

ungaewratweiht & mfﬂm’péff(cgr) abavd 140 gl@fmbﬁ]@ weighic%i masilpreferably from
191 gg&ttﬂgat, ablRes weRht gt er into the oopol yneri sation

reaction_duri formation of the. y but ovi de
L eact | VS WoRE b P <O apBPy Y T Rt SHe o By Bergy rom
be abed M dow@bdar1, pfaera@y &ompl a@putammltocaboomiﬁ inoae preddyably from

Wi fataoa@%te@gboruﬁagtrhae@pé+eta€e>|yqranttb%uapptalsx, o, z%nd/or the
amno resin tO crossl | nk m&géner and/ or

ani no reHenPH W%G@@FD@S%@@ Bﬁ‘SP'MSfWbe%“t %0 to about 4,
2(Buipteddyhlgy fntmsabcmt 05340 abukit 3)gnasopreierbly fiomcdbaate, to Bbalt Ry | ol

acryl am y I t

acryl anmi de. Heof%ge 5%‘%& ;ﬁnpoﬁﬁoé oz?rl;ﬂl_]éj%dhg\%‘v% i{/@%&ﬂt after having

nmettAReRgA laﬁfau@o rwre@wathoharﬁ%teﬁ BRIFRANGRH I8 éu'tammommut 0 to about

e tshgrefeydbiTioteabolt 0B lohpbal4, ABSt@edTeraisly frdw BB3URY kddbout 2.

rl\rl_agleﬁn} C\'h%coo vun'gracohf)y%l‘ﬁablg%as? A e(fj e%golf %gc‘?rgltgéel% gf >£JJF H)referably
23s >ﬁp%em¢ﬁ}p@|fer¢blm7rw4 benzanni de and the like; al so

N-(al koxm&wt)av@r‘ééé/ h@te@b‘ﬂata\wggmf nwboﬂ'vﬂ{yﬁﬁcoﬁw%rﬁutably from

H‘(%Pr@it %3)99, ﬁ’e%‘?g'i :)H)%z)g 9{?r5>ﬁ]paeieraﬁy? @;@ g@?%?ﬂ 3°oout 150.000 g/mol,

ac mastaTeld@bly KoMEhahPIHee ydbputieoae ohricani de,
N- (but OXWEQBtBNdo)ueﬁt df }Sbly\ﬁrﬂf hadmt |ﬁ t@%r%gﬂomoﬁﬁt @éﬁ]lt}lbly from

allyl carbamate, and m xtures of these nmononmers wt
30, Peut O Beghanie2s welgalc(oyprst?ﬁﬂ)év ™ #BeH P yAPa ?&ewe'%tw more
aI $>CeféMtW ;nbm @paun 2riatabout P56 edeighadal modt-pressrayty @bm about 3 to about 10
'Wét a'{ra/ or N-(butoxynethyl) acrylamde is used.
imer of one or nore ethyl enical | y unsat ur at ed
m)nomsr sT’le§°t§'Lﬁ°f‘tab'l qf PRy @pAhrleRhof ip di atherite @MPositipnapeiipbly from
10 awutohrt to%bainch sPL&GH 108 prefertblp Fomldalit 05 % AduB®WbIgHt %, most

post-cr oner, based on the total
3% pgehetra ?'ﬁ%bor‘t’tt)‘rﬁg%bogt@’ V_’(‘%ﬁ’rﬂgbne enbodi ment t he
co- pol ynterone§"tbadle@nbrﬂwhatquea@emmstiioaradd Kharedhegivelcomposition
ac pyréBig Qurther compriseN8 SRR 0f0bnd lae rﬁ&by&ﬁﬁen‘ﬂzfallypnu‘ﬁsaturated
or nore ethylenically unsaturated nononers in th
har dener conposition is suitably fromabout 1 to about
30 weight % preferably fromabout 5 to about 25
wei ght % nost preferably from about 10 to about 20
wei ght % 20 The anobunt of the polyner of one or nore
et hyl eni cal |y unsaturated nononmers in the adhesive
conposition is suitably fromabout 0.5 to about 20
\NEI ght % preferabl y from about 1 to about 15 \NEI ght

g, o o o o g, ~ o g,



6 The viscosity (Brookfield, 12 rpm spindle

3, at 20C) of the hardener conposition is suitably
from about 500 to about 15.000 nPa*s, preferably from
about 1.000 to about 10.000 nPa*s, nost preferably
from about 1.500 to about 5.000 nPa*s. The
WOn9eesel conpri sing the am no resin bei ng PER/SE20(8/080791
adhesi ve system as a separ at e4conponent, and/or to be

Us@ehdniersd ERPpleat of &pwduue: @tny@nnca@t hﬁ)ﬁtur@t@d trﬁ@rloﬁe?@?area vinylic
content of am nao resin

e sPa Pl B3, 85, Ay A-S e OV ptirofhs A yte ane
% cqnwsomgls dfesachibitly, efg..cathyteneLrlkybesters obdsnylit atdmetbagiiic ad such
Thfs rﬁ@fh\'{'l QchyRe, rﬂ1e'tl'§/l lﬂ&tﬁgﬂ@t@l é’ihy@ aB% e rﬂ)ﬁfyf &rr)r@le agdyslRadiene-

am ne- ur eaf orrra dehyde resin.
enﬁﬂaf‘%’i‘ﬂ dejivatep dnereatndieh ¢ @Wﬂxwﬁte%&@dﬁa%éwe"e substituted or
madrstbstitutedtrinoaativadialkie estyrs bEaiptias betpphsadated HioarBoxpixoabass such
S %sf tg& gubéﬁu{ebﬁn@g%ﬁ%tly e(f:rﬂg%ogﬁc} Ji an mono— an%dlétn)(‘n%?eate esters

I ve system co
r 68 relings (e REpPIRERdng denpaiset |'t?ﬁ?”ét§s sﬁfﬁaF'Ht’r@tes alpha beta-

c omﬁsairu mamonyne adessdchras @Qitfblicn eclylidsad hfethzertylmt‘ﬁs@hd mixtures
n one e

gl terials

10 FRR BBty r S AR S P etth e pobmer '
supreeared Wm(mmoomornehlte e@rmtsnngua’qgeaShéo aveighd % ekvinyl acetate,
- anghsafen mgﬁotwwn&me MbtioRterd. s the har dener

CONMpOSi on e.a ion of the two ent S

cochr i 10 & capaupll e HardRfer costpbryen oo e cqpyfpsiton
c oprpierablyt fu:ber'pcmrsprlsgs tehdivalentnor rtdalent mwhdsje Sambllel etd:ohols are
5o nﬁgnd%trfyleﬁéélycglu r E@&ﬁ)régyleﬁed{\ﬁgld e&]etﬂﬁér%@y%l Woﬁyheﬂeglycol 1,4-

onent_Dbel ng har dener 2Q conposition may
gﬁr@awbﬂtdog'& L ABHE B SRS 'S R RBRE et Sangl provides fo
V\:hegEinbrtoeﬂ?d dshemblywimedur f aces wi th applied conponents

are j oi F}ﬁ&' amﬂunt of the a-Ichaﬁ%IIlrﬁIh'e %n@rﬁ:‘&h{g‘o’guo%%%{é@ptrmm about 1

conpri si ng
sulotahpyty0 metsm %U@jafprasts from aboutfia @baut §5 wsugetr"éfra%t 9refer% from
20abgrsut ﬁﬁtolab&mselh@ight% 4, nore preferably from about
10: 1 to-abaut

12 25 e amoun E’}B gfc):csfhorl1 nt { e h%gv cn{rrﬁ{)% |$rﬁg%|g§g]from about 0.5
sylotabpyti2g V\@mpt Toerteforably f@w@gd@rio Sbeut 36 weight % apest areterably from

combgp@@tagoutwlgwe%{%one corrponent is the anino re3| n
anot her co onent anot her co

is the 66? RShyA oag 86&?8&’“9%‘8 tB%é@’FB*Pé BIRPHEY 8 °B‘?18r more
250r ethylerdcadly lwpbawrated| ngnamessitcomatised pashoesliskings gusiesl The post-

angbQyi ml@n%l df&lps c§r4 9@ ﬁc b&rgﬁﬁ ﬁ(?ﬂ@‘golglﬂ?ﬁ;ﬂ%rpo%nsuﬁ&@ne or more
aci d, toget h

one or nor
et ﬁpylmaéwms}at%%damem% Wﬁ'bﬁbﬁ%?t§"e monomer copypeifng at least one

appist-edssigay go@l, Yorminges EOFaeIE S Staia pofterdspipking draups include
an _ Sprayl ng,
br ﬁSkale(?%o?y ﬁlﬂﬂ(l thr%oxﬂaﬁéTér%ng%H&%g%sn materials can

30pe any peg- caarssws@aéwnww@ Pegein s1p8Rt BBORAFIET Havirgorifirslreactive

WHﬁBnQOW§| fh@ﬁ réhkfél?s &ﬁe pﬁ‘lbﬁdnﬁ%re c@-ﬁé\?rﬂerﬁﬂb@r iwWfth Sethylenically

35The refer uin

B MR SrRPTReCeT S 5 SORE0 SRS SRR dghgrer into he

paspplygetisatiort r@@QtIOENmﬁ@].fOBa@anofblee pryoekiced ployidesh@reactive site on

MehBeRdp okt %%tsgbéela@edtlg\b@%éc@ﬂa und¥Bfor example, acndlc conditions,

2009/ OO 461PCT/ SE2008/ 050 The amount :
35ap¥§5'|”| et eRdve gt 0 e §9%‘i.1yé'iﬁrcﬂﬁ‘d4°hé"%’6t9@rfe§’m‘? &tagslink the

pr edpelymbt andaor eateto reeinel | a, is suitably from about

100 to about 1.000 g/nR2, preferably from about 200 to

about 600 g/ nR2. The present invention further rel ates

to a gl ued product obtainable by the 5 nethod of the

i nvention. The glued product is preferably a | am nated

beam The invention will now further be

described in connection with the follow ng exanpl es

whi ch, however, not should be interpreted as Iimting

the scope of the invention. 10Exanples Exanple 1

(Tests of different acids)



The following acids were tested as hardener

conponents: glycolic acid(aliphatic al pha

hydr oxy- monocar boxylic acid) malic aC|d(aI|phat|c

al pha hydroxy-di carboxylic acid) 15 lactic

aci d(aliphatic al pha hydroxy-nonocarboxylic acid)

VAP 208908468 ci d( al | phati ¢ al pha -hydr oxy- nonoc8€H8E298{060791
acid) citric acid(aliphatic alspha
hydrOxy-SurtziitﬁéirpbﬂX:ydsislmkiagirﬂdnoﬁﬁfsdﬁblh@e achyiar aomparhiges, e.g., N-

al & (Y,lgy dy gy@/ng{r;r%nqp%r\g}%wg& ‘aéd)Né%%ﬂoﬁ; ggrkllgm%g N-methylol

acCl uene SU
Hamé@ﬁ@rvla@@ﬁp@ls¢than@h§nem@ylarmdeg)Nﬂ@p@qmﬂ@hmﬂmwdcs| Ngpethylol

10F13Ie%ldg hii- n%t%l chalehfic\gdid IN- m%ﬂw%ﬁ%ale?mﬁ@cﬂ@ster@ the N-alkylol
% er
e Fowdls e, S el Bl Sripdiremigs ha the i,

pobigordi(alkdtymethyl) porylaieh aad cwitiekrylied, ahd® tbeglkyd groop has from 1-8
hyg’cfr%ry Stbis, Muct?8s ﬁl(y@r@ﬂlgxy?rletm)ea%Maﬁﬁdde""ﬁ' (gme)/PrTethzlﬁ 29Bmide, N-

mol . The har dener osi t'ions
TR At B S Sk e e
MU phethaxgraethyipalpOerieined, @and hixuréhef theseamamsimeg witheallgitdaeamate,
Oaclaggargilrag YE rn?etﬂ%%}yla%\(o%l ué’?'ltdegjgg u[n%lliw c{yﬁnurate Prefg’aslp N-methylol

0SIt
rreP%M?'ﬁ@ebﬁr théﬁfmrdéﬁw‘émldéﬁ ¥peAavi ng 63 wei ght %

dL y ggnrt]megpolyMe offehé it mwéﬂnﬂeﬁ.eﬁnv&hdﬁw@? m@rfdnlre_rsa@dsuitably
e reercnpstlons re separat

BreBared ) SBaR o ERRR oo B S 7BREk Tl FRBIL.E figoout
s pweigkt "/an@sticwsainkimgmmemfbaswrghﬁ@tal Whightendi fheamonomers.

158 ani nat @ ohekfmbbmBEMAnd CAPbILME RiLASABon VAR RSERITEHDY/N-methylol
tine was 15 mnutes, and the |am nates were pressed at

a PENPEXEt ure of 20C, a pressure of 0.7-0.8 MPa for 2
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Preferably the polymer of one or more ethylenically unsaturated monomers

30 according to the invention is used in a form of an aqueous dispersion.

If polyvinyl alcohol is present as an additional component of the dispersion of the
polymer of one or more ethylenically unsaturated monomers, this amount is to be added
to the -amount of polyvinyl alcohol already present in the hardener composition and the
adhesive composition and is thus included in the term "content of polyvinyl alcohol”

35 already specified.
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The viscosity (Brookfield, 12 rpm, spindle 3, at 20°C) of the hardener

composition is suitably from about 500 to about 15.000 mPa*s, preferably from about
1.000 to about 10.000 mPa*s, most preferably from about 1.500 to about 5.000 mPa*s.

The component comprising the amino resin bei.ng part pf an adhesive system as
a separate component, and/or to be used in a separate application method, suitably has
a content of amino resin being from about 20 to about 80 weight %, preferably from about
35 to about 75 weight %, most preferably from about 50 to about 70 weight %.

The amino resin is preferably a melamine-formaldehyde- or a melamine-urea-
formaldehyde resin.

In one embodiment of the method of gluing wood based materials the adhesive
system is applied onto a wooden surface as the adhesive composition.

~ In one embodiment, the adhesive system comprises the amino resin and the

hardener composition as separate components, intended for combined use in methods of
gluing wooden materials. '

In one embodiment, the method comprises separate application onto é wooden

surface of one component comprising the amino resin and another component which is

~ the hardener composition. The application of the two components may occur in any order

or simultaneously. Furthermore, the component comprising the amino resin may be
applied onto a first surface of a wooden material and the component being the hardener
composition may be applied onto a second surface of a wooden material whereafter the
two surfaces with applied components are joined.

The ratio of applied component comprising the amino resin and hardener
composition is suitably from about 50:1 to about 1:6, preferably from about 20:1 to about
1:4, more preferably from about 10:1 to about 1:3, most preferably from about 5:1 to 1:2.

In one embodiment of the method the adhesive system is applied onto a wooden
surface as separate components, wherein one component is the amino resin, another
component is the acid, and another component is the polyvinyl alcohol. The possible
polymer of one or more ethylenically unsaturated monomers is used and/or polyol is/are
either added together with the acid, or together with the polymer of one or more
ethylenically unsaturated monomers.

When applied separately, the components can be applied in any form, e.g. in the
form of strands, spraying, brushing or rolling.

The wooden materials can be any types of wooden material such as solid wood
or wooden composites such as particle board materials.

The method preferably comprises gluing wooden lamellae forming a laminated
beam. Laminated beams passing the test EN 391 B can be produced by the method
according to the invention.
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The amount applied of the adhesive system on the wooden surface, preferably a

wooden lamella, is suitably from about 100 to about 1.000 g/m? preferably from about
200 to about 600 g/m>.

The present invention further relates to a glued product obtainable by the
method of the invention. The glued product is preferably a laminated beam.

The invention will now further be described in connection with the following
examples which, however, not should be interpreted as limiting the scope of the

invention.

Examples
Example 1 (Tests of different acids)

The following acids were tested as hardener components:

glycolic acid (aliphatic alpha hydroxy-monocarboxylic acid)-
malic acid (aliphatic alpha hydroxy-dicarboxylic acid)
lactic acid (aliphatic alpha hydroxy-monocarboxylic acid)
tartaric acid (aliphatic alpha hydroxy-monocarboxylic acid)
citric acid (aliphatic alpha hydroxy-tricarboxylic acid)
mandelic acid (aromatic alpha hydroxy-monocarboxylic acid)
formic acid

maleic-acid

para-toluene sulphonic acid

Hardener compositions (Nos. 1-9) were made comprising 10.7 weight % acid, 16
weight % PvAc, 6 weight % polyvinyl alcohol and 67.3 weight % water. The PvAc was
added as a dispersion comprising 50 weight % polymer. The polyvinyl alcohol had a
degree of hydrolysis of 98.5% and a molecular weight of 75.000 g/mol. The hardener
compositions made using para-toluenesuifonic acid (PTSA) and maleic acid were much
less storage stable than the ones using the other acids and were not evaluated further.

Each hardener composition was combined with a melamine-urea-formaldehyde
resin having 63 weight % dry content. The melamine-urea-formaldehyde resin and the
hardener compositions 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 250 g/m>. Thereafter laminates were formed
from the pieces, the assembly time was 15 minutes, and the laminates were pressed at a
temperature of 20°C, a pressure of 0.7-0.8 MPa for 2 hours. After 36 hours of after curing
time the laminates were tested for delamination according to the EN 381 B standard test,

which is a quite severe test.



3.41 ok 91% 50% fail bad 7 maleic acid 1,87 bad not
tested not tested 8 PTSA -2.8 bad not tested not
t est ed 9 formc acid 3,75 ok
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The limits for "good" are defined as:
Fiber tear: 270 %
Delamination: < 10% (all delamination results above 10% are equally bad)

A storage stable hardener composition in the meaning of this invention is a
5 hardener composition in which a polymer dispersion can be present without significantly
being hydrolysed after 4 months storage, at 25°C.
The results are summarised in Table 1.

Table 1.
No. Acid pKa | Stability* of | Fiber tear | Delamination | EN 391 B | Summary
hardener (%) (%) test
1 glycolic acid | 3.83 ok 90% 1.5% pass very good
2 malic acid 3.40 ok 81% 5% pass very good
3 tartaricacid | 2.98 ok 70% 5% pass good
4 lactic acid 3.86 ok 86% . 8.5% fail good
5 citric acid 3.13 ok 76% 20% fail bad
6 | mandelic acid | 3.41 ok 91% 50% fail bad
7 maleic acid | 1,87 bad not tested not tested
8 PTSA -2.8 bad not tested | not tested
9 formic acid | 3,75 ok >90% <1% pass very good
10  * Storage stable for at least 1 month at 25°C.

No correlation to pKa could be seen.
Bonding results equal to the results of formic acid as hardening agent can be
achieved.
15

20
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9. Adhesive system according to any one of claims 2-3 or 5-6, which
comprises the amino resin and the hardener component composition as separate
30 components intended for combined use in methods of gluing wooden materials.
10. Hardener composition according to any one of claims 1 or 3-6, wherein the
content of the acid in the hardener composition is from about 2 to about 20 weight %.
11. Hardener composition according to any one of claims 1, 3-6 or 10, wherein
the total content of polyvinyl alcohol in the hardener composition is from about 2 to about
35 12 weight %.
12. Hardener composition according to any one of claims 1, 3-6 or 10-11, which
further comprises a divalent or trivalent alcohol.
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