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WOOD COMPGRD bb713549 This invention relates to the uPETHEPISO4324 abl e
resin conposition as a binder in the production of a wood

conposite. Wbod conposites on the bases of a cured, i.e. cross-
5 | i nked, resin which adheres the wood parts to one anot her

exi st for many years and forma mature market. Exanples - of such
conposites are plywood and particle g@ﬁﬁﬂchp manuf acture of the
wood conposites the curing is usually fected by applying a heat
treat nent. Exanples of 10 curabl e resins mhlch are widely used in the
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wher ei n there.i S a#&;&;;&g}%?sis %%chnatﬂeg@?%@a&f éeé‘{léé&m?ﬁer grggrsrand

for a good € co resence of
nmoi stures. 'linked,Tmeqﬁcreséniclh m@lnerea 'phequed paptsvta moeda@other

conposi tes whi ¢ly %%nxﬁ r&’ﬁdtf‘@rﬂ'ﬂdﬁétui?@ ﬁarket. EQB&bXG%r of
an ol |ca

car bon nDnOX|de an unsat urat ed conpound
curing agent. Tfe SuRhfidposites %Eﬁmﬁ%??%@dhéﬂé BﬁthﬁiﬁvEBaFﬁpaéP the
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lggrlgéeaESa sﬁé%QéiqéT§y] d npre hongggpggﬁﬂ?ﬁggngé&ﬁgﬁstﬂé bi nder is
.also appl i ed atcudeble re51nnnwhlsmrdneewnﬂelheusedpnsltheamannﬁastUeemnth

a soft FPUbdelonbss LS 060 BLLE" £61h 1Menlb rEQ0RE! Bibes. 30

an advant age over wood CO onventonal” bi nder
as a surface caiienel omeiidehyde resinswpo Bbrhough these resins are

PCT/EP95/04324be1ng used for many years the wood composites prepared
therewith have an unsatisfactory performance in important
15 market segments, viz., those wherein there is a demand
for a high impact resistance or a demand for a good
dimensional stability of the composite in the presence of

moisture.
The present invention provides improved wood
' 20 composites which are based, as regards the binder, on a

copolymer of carbon monoxide and an olefinically
- unsaturated compound and a curing agent. The invented
) composites have an improved impact resistance/strength
balance and an improved dimensional stability. They are
25 also tougher and more homogeneous. The binder may be
applied at a surprisingly low rate.
Moreover, when the binder is also applied at-the
outer surface of the composite a composite with a soft
"ﬁand feel™ is obtained after curing. This constitutes
30 an advantage over wood composites which have a
conventional binder as a surface coating. A soft hand
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polish treatnent. Accordingly, the.present invention relates to
t he use of a curable resin conposition as a binder in the 5
production of a wood conposite, wherein thg curable resin

conposition conprises a copol yner of carbofi fonoxide wi th an
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present cont ext conmposjite nder st .

sem - manuf act ur e‘(’j‘@?,e inventyon e%f%\éui %ﬁfégﬁgbggugegﬁgﬁi’?ﬁe%ﬁs&d‘uct i on of
fini shed prodecompositdran ctampoisimguaacopedymer ofi ¢arbon manaxide i on t he
conposipt es may,;he f dyns gl?,Q,@,Qis'it eynde
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or congt Cy&ingh agent: . By microscopic investigation it has

surprisingly beenthe invdrftivhthaithHeenredatast ited awRbdPadnpdetev th a
curabl e bi nder, accordé(r;ﬁg]? th i nvention the rfa

to | cDe of the SE
wood softens SRFPESLIRMHIWP LpSeadBerfd: tonong: | er DY meaps o
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connections cyring agent, and to articles ofmandWRitUis &Kafpriethgcad
wood composite according to this invention.

It will be clear that in the present context wood

20 composites are understood to be semi-manufactured
articles which can be used in the production of
finished products or articles of manufacture. In said
production the composites may be further processed.
and/or composite parts may be joined together or to

25 other parts by suitable means, such as screws or
construction glue.

By microscopic investigation it has surprisingly been
found that upon_contacting wood particles with a curable
binder according to this invention the surface of the

30 wood softens and cell walls collapse so that an intimate
contact between wood particles at the interface can be
accomplished. ; This results in more or less "seamless"”
connections between the wood particles at the points of
attachment. Softening of the wood surface, the collapse

35 of cell walls and the formation of seamless connections
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- 3- occur when a conventional binder is usedPCYEPSN4324

wi shing to %e Bound by theory it is believed that, by virtue of
these pecul i ar phenonena at the interphase bet ween the present

bi nder and the wood parts, the 5 obtqjqfq_conposite Is strong, highly
|npaﬁt resi stant and very dinmensionally stable and that the surface
can have a ft hand uf pr fiendh]
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stiffness upht SoXt) evamet ABedle. of about 140 [err]C It is also
surprising that th | i bi | g¥ey does not
di m ni sh the overaﬁn&:{ir %(tdrf%r} %Tlnsd’j% %Ptn%%:s % e, ngigxg Ogl 'Eae

EP- A- 372602 di ddingiesd acnqm:exq)cnq/nﬁns:oupmti@hsl@nthe proximityasts of a
i near pjter ”an’bQi éyé‘f?d Sﬁfo&f’éﬁ)%lch is a@f@&éﬁt%wma& gketieical |y

unsat urat ed CO oun curil ng agent, |n partlcul Hse as a

nmetal coati ng. tamedrmxe G e ride ftﬂ?j aRRenes 7L 190efe u'géeo’PlP
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Wood parts i G135 GOISL AR PIRE FoRRTNG The Comtoithcis BoRapt -
critical. Thewhen theMnntIng/isapetﬁqﬁmed in| the dalpsengewobdwand.it nmay
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spruce and popliays ocThey iyl €09S the composite maintains its strength

and stiffness up to a temperature of about 140 °C. It
- is also surprising that the application of such a thin
20 binder layer does not diminish the overall strength and
stiffness of the composite.

EP-A~-372602 disclosed curable polymer compositions on
the basis of a linear alterhating copolymer of carbon
monoxide with an olefinically unsaturated compound and a

) 25 curing agent, in particular for use as a metal coating.
This reference did not refer to the use of the polymer
composition in connection with wood so that the present
results are indeed unexpected. |

The species and the form of the wood parts which are

30 u§ed for producing the composites are not critical. The
wood may be a high or a low density wood and it may be a
deciduous or a coniferous wood. Examples of suitable
species are oak, chestnut, ash, maple, teak, okoume,
mahogany, meranti and pine. Very good results can be

35 obtained with beeCh, spruce and poplar. The wood does
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- 4- wo 96/i9849need any pretreatment other than which rraypm}ﬁh#
be applied when a conventional binder is used. It is generally

sufficient to bring the wood parts in the size and shape desired
for the type of conposite to be 5 produced for exanpl e by applying
mechani cal and/ or . chem cal neans. 4Swtably the wood is used in the
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conbi nati on o?o'fv\% 5 ABY epgﬁggpggmﬁn SERE I, ERATH smaypnogma%y be
used, for exdvplappliednghenecat bonypptiomade bilndeyr is used conposise.
The wood ma reas anpl e of .
such a pret?/e %iig%ﬁfﬂ&%ﬂﬁ '?%e%fnhat t:hseuﬁ"ec’r q#é’aﬁb"l%% si%a@%tsigg 220
" C under anQNQQ%meed¢§;redeéosytheatwng &f Eﬁﬂpﬁﬁlﬁewtd(bal anblent 15
pressuge. Ap¥dblicéd St 62t 8RBMpLE BY hple%ﬂd%r#oéﬂ and/or € 9-
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The bi nder s‘gbe’f‘#f:?ilem REent SPhtaRLYokheowogd d sa used 'in d’eﬂﬁ)lm of
car bon nonoxiplcarsisi, aveméefsnltﬁhbyrzolamemagat @hqtpgi d‘ﬁ)lﬁqﬂ%‘ld A

f bl |
E{)Fyﬁé? c%alt Eorﬁ@g%%ggﬁ anév%h?E ﬁ?FﬁnﬁBﬁEr’rFSa&Fo L@ %%:QF%{SI ng

reacti ons, may bsutseds fME exanpiewi tb pmbyovei ithiey appeaxancdich Wil |
be el gpor at GQHEV&BM ~ . Copolyners of carbon npnexi de and an
olefinically unsaturated conmpound are known per se. They can be

pr epar ed by pal | dheurieqed M3¥ dee ppretreatad bn dpcmeasecits ~ net hods

known from fd?.{rél%ﬂ’ﬂ%@a E&%ﬂ&iﬁﬁé oEF’s&cﬂ%Oiaéetreatme’i‘ﬁd - A-516238.
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PCT/ EP95/ 043¢4mbinations thereof. - -
The binder used in the present invention contains a
copolymer of carbon monbxide'and'an'olefinicaliy
20 unsaturated compound. Preferably the copolymer contains
1,4-dicarbonyl entities in its polymer chains because
this arrangement accommodates certain curing reactions,
such as the curing with poly-prlmary-amlnes, which will
be elaborated hereinafter.
25 = Copolymers of carbon monoxide and .an olefinically
"~ unsaturated compoﬁndfare known per se. They can be
prepared'by'palladium catalysed polymerization using the
methods known from, for example, EP-A-121965, EP-A-181014
and EP-A-516238. The polymers so prepared may be linear
30 alternating copolymers of carbon monoxide and the
' olefinically unsaturated compound(s), i.e. copolymers of
which the polymer chains contain the monomer units
originating in carbon monoxide (i.e. Carbonyl'groups) and
the monomer units originating-in-the olefinically
35 unsaturated compound(s) in an alternating arrangement, so



-5- t hat substantrally every fourth carbon atom of the

pol ymer chay@oeftisangs to a carbonyl~group. Al'ternative PCT/EDPESHMBIET S
of carbon nonoxi de and an oIefrnrcaIIy unsat urat ed conpound which

contain 1, 4-dicarbonyl 5 “eptities may be randonrcopolyners i.e.
copolyners of whi ch the pol yner chaips contain said nononer units in
a random order. The Iatter copolyner Can be prepared, for
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al so contain a etero om such a aceta acryl ate
and N- vidl xR bl ng frpol ymex %fe?é?b@ﬂ Fﬂ&?x%ﬁé é@ﬁoﬁ?ner i s

based on an ol Qilé‘fﬁ@id:é(lws@ﬁeﬁ@&?ﬁtéadé@ﬁﬁébﬁﬁ because gHekabhyva a
[err]-ol efin, |n articular_an err olei havi to 10 carbon

atoms. Very sdt Ee%ﬁ%ﬁ%ﬂ?p t?% groups 98I£PFnE°lVWeﬁa 2dh ar
t hose havi ng frthaﬁ%thnfkanm¢mnnopolymeasose thdtmbhe curpagt can de t hose
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PCT/EP95/04324.If, nevertheless, a low degree of crogs-linking is :
desired, the presence of’carbenyl groups, which are not
converted in the curing reaction, may contribute
advantageously to the mechanical properties of the

20 binder, and hence to the properties of the wood
composite. _

The said copolymers of carbon monoxide and an
olefinically unsaturated compound may be based on a
hydrocarbon as the olefinically unsaturated compound, but

25 the olefinically unsaturated compound may also contain a
hetercatom, such as in vinyl acetate, ethyl acrylate and
N-vinylpyrrolidone. It is preferred that the copolymer
is based on an olefinically unsaturated hydrocarbon,
suitably an e-olefin, in particular an a-olefin having up

30 to 10 carbon atoms. Very suitable are aliphatic a-
olefins, in particular those having from 3 to 6 carbon
atoms and more in particular those having a straight
carbon chain, such as propene, l-butene, l-pentene and
l-hexene. Propene is most preferred.



In particular when the copol ynmer of carbon nonoxi de ~and an

ol ef i ni cajybweuaat ur at ed conpound is an al t er nat i ng papEPosIRI24 Of
carbon nonoxi de and an [err]-olefin . having nore than three carbon

atons the a-olefin may be 5 i ncorporated predom nantly in a
regi oregul ar fashion or in aregio-irregular fashion. The use of a
r egi o- i rregul ar pol ymer has an. aavgnfage in that its V|sc05|ty

On the ot her hand 1% RARESRRIAR. et RE' ediymar of (EAKBPR, Moo e
whi ch have thanpbm@-Qieﬁinncally unﬂatmr&éedtcchpeundamboanatons _
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will effect th&ﬁlﬂ%mmn ey %mtatms h‘éh§5a-ole§bnynéy beai n

have tRle sane;jgko d@#ﬂéd’ﬁﬂ&ﬁdﬁ!ﬁhﬁ%fﬁ'ih a regléfégﬁhﬁftfﬁﬁhﬁon or
environnent sqQ tha ctivity in the

gaﬁé are F
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i ncor por at ed iizregular pdmxnerlhasxpﬁeadﬁanwugs 1ﬁhthat81t3_pﬂstb@ﬂ&y t he

g?ﬁ3|§oo|ef|nﬁgaﬂFm%ﬁh3§@5¥§§§H£c&ﬁﬁﬁﬁqﬁﬂﬂﬁﬁﬁﬁﬁ$ycgggg gSFngng .It I S not

so critical wregheregulast palymens]-On the other i hgsd, htherg mayebeom nore

rannen055"" PEgEEGence o éﬁ?“@@ Rigpl et S SER0R METE LheSpSofepshooul &
For ‘an expl angfi 8% deaste thuess acﬁtqmﬁcknqprp@¢ated foregpse shan
st er eor egul ar g%, Ofnolriae eI fd¥inre than gﬁerﬁ@cg b
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EP- A- 410543. nnlecul r ht of. the co ner vary 30
bet ween wi de ERSPEON, ‘ﬂ?;ag’llys ee’rvir%?e 3l L%‘F‘T’fbn éf’-?rrers
whi ch havela w&ﬂateféhrtlmhauﬂﬁhﬁﬂcurhungﬁﬂgroups préSEneXﬂﬁDtHe a wei ght
avera nol ec | n 0,

pr ef e% bly i n%’%gm& %talln hatb% t srﬁng%&qf ‘935{)% e‘?lé 3%8? 83Fg2r om
1000 to 3000. ag8 elem@mammm s/ dthat | they rmreomoae upiform

WO 96/ 13549  jp reactivity in the cur1ng reacﬁloﬁxgﬁgﬁgﬁﬁgﬁ3§ﬂﬁ
-7- : dlstrlbutlon such .that their ue anounts. to

more typi cal | §lefinically QnﬁQQH§Q£ﬁqufqmﬂ94ﬂﬁnﬁinﬁnQﬁrporated 1n a

regio-irregular fashion. This is in particular the case
20 when the copolymer is based on carbon monoxide and a
single olefinically unsaturated éompound, notably
propene. It is not'so.critical_whether or not the a-
olefin(s) having three or more carbon atoms is/are
1ncorporated in the copolymer in a stereoregular manner.
25 Good results can be obtained w1th atactic copolymers.
For an explanatlon of the terms used to indicate the
regio- and stereoregularity of the copolymer chains
reference is made to EP-A-410543.
The molecular weight of the copolymer may vary
30 between wide limits. There is a preference for using
copolymers which have a relatively low molecular weight,
for example, iiweight average molecular weight in the
range of from 200 to 20,000} more preferably in the range
of from 500 to 5000 and in particular from 1000 to 3000.
35 The copolymers have typically a molecular weight



the wei ght average nol ecul ar wei ght and the nunber aver age nol ecul ar

wei ght . Anwabéassssge of using 5 . copolymers which have a RPGI/ERSSH&I2¢ | ow
mol ecul ar wei ght, in particular when they are based on an

[err]-ol efin having thiee or nore carbon atons, resides in the fact
t hat they can be liquid at the tenperatures generally used in
processi ng the copol yner, which is frequently in the 10 range of 10-80
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i ncreasggl pot - lidifye \d£. 1480 tYOP héré NEFEGSEALtly in thBakahBe Bitnder can

be kept at the fenperature for ) ocessin t hout an appreci ail e
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3? ) lr)rpl SCUl axamp gt fheoprepapsvioniest athapbiindescasetlyin Itlhis i ncrease
of the DI naer I, d Ut . . : r 0-..
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WD 96/ 13549 _ i . 9

- 8- _ carﬂﬁ?%&#%ﬁaﬁrﬂlwféﬂﬂﬁ%i CAPPLYRAL a0 fir ggggon. monox}de

conmpound, Vi z. A tdPopgEie hiyérdim tie\eproPeRe UL 8 incorporiee@hoy mbre

copol yner havi a chgger rmlhecué_a{ —tail fV\Bl_Ilght. Tge Lo rhm)l ecul e

vei ght copolyn&g’% in a head-to-tai ashion and which has a weig
average molecular weight in the range of 500-5000.

20 It may also be advantageous to apply a copblymer of

conposi §4 on is 35 w@%@&&%&&n@rcﬁ%@'@mtéy%%é“eggg@/g%ggggkwsgam

carbon monoxide with an olefinically unsaturated
compound which copolymer has a bimodal molecular weight
distribution. The lower molecular weight fraction
provides that the copolymer is a liquid which is easily
) 25 processable, as indicated above, and that the binder

has an increased pot-life, viz. the time is increased
that the binder can be kept at the temperature for
processing without an appreciable increase of the
viscosity as a result of cross-linking. The higher

30 molecular weight fraction provides a rapid viscosity
increase of the binder in the initial stage of the
curing (so-called gellation) and also improves the
quality of the cured binder in terms of stiffness and
strength. Such a bimodal copolyﬁer composition is

35 - obtainable, for example, by blending copolymers of



3 typically present in a quantity of 5-40% by weight, in

parti culwi 9éA3$29% by weight, relative to the total RCT/EI9S/083241 he
copol ynmers, and has typically a weight aver age nol ecul ar wei ght of .
500- 2000, in particular 750- 1500. The hi gher nol ecul ar wei ght
copolynmer is 10 typically present in guantity of 60-95% by weight, in
particul ar 70-90% by weight, relative to The total wei ght of the
copol yners, | g Wetz1 9 YA WRVTCY ‘o e &gy ar wei ght of
2500- 8000, i?iﬂ’%é'rt}fﬁu c’%‘%"%’gﬂé aﬁdﬁ%%%%ﬁﬁb’.uffglwhﬁ%t%ﬁy curing agents
can in princiqmPands stz n & ropolymer phauiRgadcd kg Med €AY nvent i on.
Sui tabl e curiidght witRULNESpOIyfies  RavEN§t 8NRigherdnolledtadr N

EP- A- 372602 and may, conprise, for exangég, an 3n1ne,,a thiol or

acryl oni tri| Weighty e FoWsedmPlecLar sWEigRF| GCOPPEYMEF 1S of (he

copol 35m§r__ of teaial llmm’s&mrﬁaa\h gusht bt gabEy5-40% byum&a.tghw,f ' toel'm -
conpound i s initi.all.y. I ATE t yatiye.thu r,med can be
further cur eé’aﬁ‘%d‘%ﬁ%%&%é% r"r'é?%%%%’ :JSH\Y,% k%Tf“fg‘gc&rolt d’ agent is
preferably awedighdniafe then @ipolymensiiandahasa pypicplilyaay weiight A very
sui tabl e am J¥Efﬂ¥§ | QBRI Y ' F OUPS ok | ecul ar
structure i S%Srei:a()get rnll'am'dno- TF ?@%ﬁ aézr?ngogfkangpgmgﬁe.ﬁa&%laﬁ%ﬁ?e curing
agent conpri &9 n The thigher nrekecular weightir GORRILYBEF dFps in its
nol ecyy ar st EygdidaA 1 ySYtestht in % CQIROELEyN8E BO-95st Bg @R figf nul a
H2N- R- NH2, L . vwlteyrsei_{b %gﬁ} es_a b{:valg t or’gagi c R?l %%itgafléroup

typi cal |y haPe¥Fiap+aF 2P FY HSHETn FRLaBIVELC the T e typically
up to 10 car keightonsf ik icoplymers arand has typicdlly @ eedlht at ons.
The bridgi ng 3011 Ay &l (0 t t OBl Ns N is in

subst it uent aq;e(}%e%]ﬁlﬁ%y&ﬂ@ gf 250618880! ik! Sa%l@%ﬁa(}r
PCT/EP95/043Z£00-§000. o - 9- : gr oups
attagged 10 the Warl0Rurlliey geHld'C4 O PRinciple bePsBHOYR! khe DUt Tor

t he sake of a rapi ure 't ., . prefera an_alip atlc.brlgging-

group, in paPipdgraraccording 40 Ahds cHEVeRBLPD - | t SRATPARFNEARCO enpl oy

straight 5 agent¥icr ahirimi isystens nese di¥ervsed oh EP-RaB72602 and

di am nes are_2, 4-di_am.not ol uene,  bi s(4-am ngg{lenylg- . _
may comprise, for éxample, an ine; thiol or -
acrylonitril. With some of these reagents a derivative

20 of the copolymer of carbon monoxide and an olefinically

unsaturated compound is initially formed and the

derivative thus formed can be- further cured using known

methods. _ -
The curing agent is preferably a polyamine, in
25 particular a poly—prima;y—amine- ‘A very suitable amine

having three primary amino groups in its molecular
structure is 2,4,6-triamino-1,3,5-triazine or melamine.
The curing agent comprises more in particular two -
primary amino groups in its-molecular structure. Such

30 a compound may be of the general formula HoN-R-NHp,
wﬂerein R denotes a bivalent organic bridging group
typically having up to 20 carbOn'atomsain-the bridge,
more typically up to 10 carbon atoms and in particular
from 2 to 6 carbon atoms. . The bridging group may

35 contain heteroatomslin the bridge or in substituent



met hane, bi s(4-am nocycl ohexyl ) et hane, di et hyl ene- _ ~ triamne and

t et r aet hyweas1dsd9am ne. Strai ght chain al i phatic dircwEmsnasn, for
exanpl e, 1, 2-di am noet hane, 10 | , 3-di am nopropane, |, 4-di am nobut ane
and, in particul ar, .:1;-6- di am nohexane. It may be
advant ageous to enploy a mxture of - g curi ng agents In particular a
m xture of a relatively nore reactive curing agent and a | ess

reactive curi rolps attnéd thOthemerdige.tstmegbhabiha a&bnba&ua@
di [e_regactipve curi
cloﬁir)r: Rg.tsl on wbt%%?m%:tt g?&zy%?%a? h%? iL)I §,_rap1 gf’l Sani nes as

the | ess reacpr\eefenﬁhlng azgai:.pha;ac brldgitnge @rebepnctnopaghecmrae'
eactive curi ebqtsgl 0 a

(r:url ng has st?riht z&gﬂrﬂ}léﬁé 3? pro o%% %lgr’l('@hgdt 2 éﬂéﬁé? 8§?‘%§'ﬁh§kel eton
of thed arem: erre@ent Exampbessoftamhebham cal

strength of t@@.aﬁﬁ%'éz‘é &, @-&hﬁﬁhﬁ@f@?&@ﬁé‘r%lgm—amlnoghgﬂ gh ratio of
the nore reacti curl n a ent and t | ess reactive curing agent
%&Jﬁ’éw b

may vary bet W& aminocy ebhane, rdiethAeRES of the
particul ar userafamlne and lt&ﬂ):lafé:b&fyl&’mﬁem:ﬁiné at l@tﬁé‘ﬂgﬁ’@ éphenm ned

b
exper | yent at | SHLERAIS Hiprhe bl Hofthandfe, ) 216  aninopthangge o
from 4098 to @832dlam1nopropanet, vli /14 - diicamjopolent ante carg, pimsons skilled in
the art pathakbullle, dqgrée-‘ih%fmlqd?ﬁécéﬂé'k' ng occurring during the

curing is dependent, i nt er uantity of curing agent
used relative to Fﬁeméyaﬁ’@ @?V@F‘ttali!@% CL empin Y riemistt wee beh nonoxi de

and an ol efincaglihy agents, WA Rrki*4far a mlxture of a relatlvelg
PCT/ EP95/ 04324 turated

conpound.  ThBPF& REACE ISP R IRE mpd a les%g‘éﬁc%‘iﬁ VERTingt ween
wi de rldnges aadehy.r ofbrnexample, @trarighntaidion a’:ﬂ,mﬁrd edli aiRésve

TiThd C BBy e, peelh b e WA AR LR Y 1y 050 o
copol yner andCPﬁblBﬁt#ﬁﬂyWa#hnéngmﬂﬂaﬁ(ﬂftﬁYﬁlﬂﬂmﬂﬂpatlc pohgent i's
suitably in tbelmaageaa&nasoaeot%i Q% et ive curfﬂH‘%éﬁﬂEéﬂﬂﬁ§'n the
range of fro”koe presence of the more reactive curing agent a rapid
20 gelling can be achieved once the curing has started.
Upon prolonged curing the cyclic carbon skeleton of the
less reactive curing agent will boost the mechanical
strength of the composite at a high temperature. The
molar ratio of the more reactive curing agent and the
) 25 less reactive curing agent may vary between wide limits
according to the requirements of the particular use of
the binder. This molar ratio can be determined readily
by the skilled person by applying routine
_ experimentation. Typically the molar ratio will be in
30 the range of from 2:98 to 98:2.
It will be appreciated by persons skilled in the art
- that the degree of cross-linking occurring during the
curing is dependent, inter alia, of the quantity of
curing agent used relative to the quantity of the
35 copolymer of carbon monoxide and an olefinically



The curing of the copolymer nay be carrled out in the 10 presence of a
curing can0961354% in the absence of any : curing cat aPGTEPISNRIZNt ages
of using a catalyst wll generally be that the curing can be carried
out at a _ | ower tenperature or during a shorter period of tine.

For the various curing reactions indi catedghereinbefore 15 ~ suitable
catal ysts may be known in the art. Wen the curing agent is a

pol y-pri nary- aabaeu&wtbdolc@nfpﬁmw.stsrhe relativegakneitysofi eurdrig cul ar
aci ds havi ng from2 t0.5 5, rga%ferably in the

K f
fange of fronpaent mdy Jary betynsH Hide, tAReE 28a v rBETIRET )
preferred 20 expetliaentaftion ds prefermwedrrmbativei guantityacanc bear

car boxyl i ¢ ac'ﬁgiapgg%%léﬁe t?ﬁl%%oaé %ﬁyiﬁﬁﬁaf - 3 e is. seﬁxrapsmcuﬁ:‘lln"bbl €

in the copoly € cure carpoxyl'trc aci ds are nore
pref er Sed dueagenthshe molar npdia A1 \thetearberylbgreupsi Ant Alecopol yner.

Exanpl es 25 g Bflyﬂie&oa%@%m I;srrﬂﬁz@sﬁ ﬁﬁlé"éﬁéﬁﬁscoﬁctﬁe cau:\ia«dg ¢ acid,
val eri c aci d acetic acl ZQl C Cl P 83 %I
salicylic aC|GgeRFoFﬁeF“§GFE§M qméh@eﬁﬁ%ﬁe of from Bh63p 8
The weak aci dmbey Beitapdy irstd ramyd idf efrom00.5 tSuatahl e quantltles

Copol yror . Noro | Tn8 CREREL Y, the, copdiiait HaY 48 GOFRISuTHhx ir) He

from Q02 presente. 0% lay oxgiigig catalyst ionl im thé- 8b9enmp of any same
ggﬁ;ép95/04322ulﬁh§ ot ydS B%ENantageng¥%é§¥§§ 1c§talv§t9@ﬁ1§54i

diluent nay bgenszaliy bee thatathhe quring can b%oﬁ%§§i§doﬁutoataélIltate
the applicati QBw@ﬁ: tt@ﬁtperaturé;‘a”ﬂ)‘lﬁiéi&f‘ Qrsx%fe@rvgeélsar bs, thfe.

articular such t a thin binder |a ntity of
glluent For t e varlous curlng reactiogv 1n31c 23 herel %ore ¥
15 - suitable catalysts may be known in the art. When the '

curing agent is a poly-primary-amine suitable catalysts
are weak acids, in particular acids having a pKé'in the
range of from 2 to 5.5, preferably in the range of from
2.5 to 5, when measured in water at 20 °C. A preferred

20 class Qf'acids are the organic acids, in particular
carboxyiic acids, because these ‘are at least to some
extent soluble in the copolymer to be cured. Mono-
carboxylic acids are more preferred due to their.
generally better solubility ih the copolymer, Examples

25 of monocarboxylic acids are nicotinic acid, pivalic acid,
valeric acid, acetic acid, benzéic_acid'and, in
particular, salicylic acid. Anothér suitable weak acid
is phosphoric acid. o

The weak acid may be used in small quantities.

30 Suitable quantities are from 0.1 to 15.0% by weight
rélatively to the weight of the copolymer. More
suitably, the weak acid is used in a quantity of from 0.2
to 10.0% by welght, in partlcular 0.5~-8.0 %w, on the same
basis. '
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5 may be dependent of viscosity requirenents of the application

techni que two96/18848d or the desired binder - | ayer thi c PGCFEPISI04524

di l uent may al so inprove the . " conpatibility of the curing agent and
any catalyst with the copolyner. Suitable diluents are e.g. |lower 10
al cohol s, | ower ketones, | ower esters, suchjgs-acetates, and | ower
ethers. The term"lower" is to be understood In the sense that the

di luent conprises op @iauene ﬁaq;r be used Iless:mrd:mwwrweym nol ecul e.
Preferred diluents _are er. r hol cular
net hanol , et hanSPm?gs:"tloé‘n&o &d&% % éi?rﬁe%ga@;
regarded as compbesiitg oneloaitiovdlhe ewad erma,alnlry pareichlar Eavacml thabf
ot her suitable (i t r et . Vs

di Eﬂﬁﬂ bi %F%raﬁ% Ineﬁﬁ?@EﬂyéH: e qﬁ@PtlEﬂﬁég diluent

propi onate and et hylene gl ycol e curable resin

conposi ton is maybbeapipne@aiemtopf201sc05®tahm@w@mm§@r@f the viscosity
may suitably beabﬁl&'&%tlon ted}ﬁﬁ%eoft&@%é’éb %’rsnhé)rcré@if@amiﬁdébe

range of 0.03- 10 nore prefera e ran -5 Pa. s,

at t he té#ﬁ@lratt@?ﬂ-&@ﬁséppl Ac lﬁ?ntPr“gYeraalb?‘i/ %W%Y? u’é"ﬁ? and
the copol yner aeempaedbilizyweifghthe aurdny atferltcatid Zny catlabystwith

particular in tgs range ,of no articular 1:1.5to

2: 1. ggﬁrfouﬁﬁiﬁib; \ﬁgiP%ﬂﬁﬁuﬁ oud ,5V§%

curablelﬂe3|n_ca&pohpﬂsonlouwrb&eﬂmmughtLoNﬂxtd&;dngansncgf;s acetpasse

which can eas! | ¥nb®15Reead il | NADALSIIRERAD 15 £4 (bl GRAGEBLEGL
et ween err]

tenperature range, exanp e b
paste consi sten&f @éﬁ sengec &giti $hed diluent &PMHﬁﬂ%ﬁﬁuPnrﬁY¢Eﬁ%ﬁn@e@ra

relatively S”a|he§BaEhkban%toms peram3ﬂééﬁﬂe 5“P¥hf€%ﬁEafﬂllﬁbﬁEHW%re
al cohol or a | ower. etone |cal uantities of diluent_are in the

range 35 of WBtersapsh dpvRE it F BRGTHEWAY Mediangly ethanol
WO 96/ 13549 and isopropylalcohol, because theé@fﬂéﬂxﬁﬁ(¥ﬁﬁﬁkded as

6.é?1?0960n thegggﬁéyggéaglv grt %§§% §W&Ea% %2?6@3#]Fmﬁéém e%ﬁ?%lned
by conbining a bthearsautebd&tdngue@¢@Ipma'acetonenﬁethylxanMamadde and
an [err]-olefi nmei:ﬁ?lcB%ggl%%t@a‘éh@gfghg&gnead’}}? cf’l A5 Qe dpeeul ar

wei ght in the range of narf am ne,
“weak acid, whi cfhgBythe curable resin composition 1s to be applied, for

20 example by spraying, the viscosity may suitably be in the
range of 0.005-30 Pa.s, preferably in the range of 0.03-
10 Pa.s, more preferably in the range of 0.05-5 Pa.s, at
the temperature of application. Preferably the diluent
and the copolymer are used in a weight ratio of at least
boo2s 1:5, in particular in the range of 1:2 to 5:1, more in
particular 1:1.5 to 2:1.
It has been found that, very advantageously, the
curable resin composition can bé brought into the form of
a paste which can easily be spread onto the wood surface
30 in a convenient temperature range, for example between 10
and 50 °C. Such a paste conSistency can be accomplished
by applying in the binder a relatively small quantity of
a diluent, such as water, a lower alcohol or a lower
ketone. Typical quantities of diluent are in the range
35 of 0.2-5.0% by weight relative to the weight of the
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be used as the curing catalyst, and 0.2-5.0% by wei ght of a di |l uent,
rel ati veWOP6{1A%9ei ght of the copol yner, and heat i RFYVERS08324i ned

m xture at a tenperature of between 10 30 and 100 [err]C, preferably
between 40 and 80 [err]C. The - heating time will depend on the
tenperature sel ected and may varyigsuktably between 5 and 50 m nutes.
A skilled person will be able to select on the basis of routine

experi ment atcapolymet cnphhpattibalaeaOi.0g3Li0%s woreh iw Ipariticulaprovi de an

b6 appi | od O T Ub i FHE phale bablB,PoVeEy, avouralle AR AT EWDL T
but it may dechfeined byusMbamagbaehp.meemperla:tathiqamﬂwmer
advant ages Qff carbontlﬁéﬁ%:l’:‘{&gggﬂaeagrﬁ Biléf.l:. @hb”‘é?bor gﬂx‘éf “r‘i&%ﬁfntﬁa“d the

20 di sappear ance o i ng
agentS upon th&'Hey Avenage yaaliecuhas Hﬁéﬁaﬁeén the’ range (f AR et

envi ronment d, 040, aatitly érﬁoyﬁ%riﬁaeﬁ}dhﬁlne, a weak abifl,Divitiath iy

ddi | di f
COn o, S Rhela CORPRE LT VAL e cap et Rb B, B B T T as'b"brﬂ)“onent :

are viscosita d:.luent,rrmlelae:me toather wedghtnos, thep. cbpldhmxageaﬁ&

ant i oxi dant n FQr ma
be used as ztefal%[rgﬁ aﬁé ?Q&E R%& ﬁf&g{i{-é st a (Eeglgerea(%xe%i(%e Vi scos y a%/
hi ghl&shear 3 &and AleQu?%Im%ﬂerablgapetweennéoagadt 8i0s °Si.l | &he cer eal
flour or cogRifling time Skll éélleeﬁﬂebﬁ eAp! t‘éiﬁb@i‘a‘ﬂﬁ% s gelqeaéfradé al so

used as a coatlng nafer] dura inair an ht nay
be i nproved TRY (YRX B ARl BrPakveeRi 8aad aRgmiputes. Jeg s,

The present geiryiai wiBl @ eyl &ivansaveetsby Bhe bas.ls &tfomtlhﬁﬂdl ed and

d in the form.of of . h
vent i on aepRRetitpR £ 8E 1onath, pp GRS RRREIAY Fumer WBARR Bfilhe kit

conplS ses aprovide compustimum Mnslsbpntynandof;uaan.hgnoiom gaste.h an
oot en, WH NS ARSI 200 SpgLLUATLY Y Bopa an RRCOLS, DT
One or bothugmggﬁggpre applied in 1ts preparatlon but it may also be
used at ambient-temperature. Additional advantages of
this procedure are the low diluent reqﬁirement and the

20 disappearance of the odour, if there is any, of the
curing agent upon the heating. The paste thus prepared
is therefore environmentally'friendly and user-friendly.

The binder may contain additional components which
. may be added to modify properties of the binder.

25 Examples of suitable additional components are viscosity
modifiers, flame'retardants,,gap_filling agents,
ahtioxidants, UV stabilisers and colourants. For
example, clay-may be used as a filler or it may be used -
to decrease the viscosity at high shea:.rate.' A suitable

30 - -gap filling agent is silica, cereal flour or coconut
'shéll flour. In particular when the binder is also used
as a coating material the durability in air and light may
be improved by the addition of antioxidants and uv
stabilisers. '

¢



cdonpositions may conprise a curing catalyst as an 10 addi ti onal
conponent . wo 96/13549 Very advant ageously, the second part CRICHERSH#I24

conprises, dissolved in a diluent, a poly-primary-am ne in

conbi nation with a weak aci d;- descri bed her ei nbef ore, which can be
used as the curing catal yst 15 in thQ_Q%ngg of the copolyner wth the
pol y-primary- am ne. hbnely, It has been found that by conbining the
poly-primary-am ne i’ﬂéib r?dé’f‘réygf:eﬁthﬁ Weéﬁvantageo%%'l ¢ Wa ch may
be used as the curin ess ?uent § xanpl | east
10% | ess, nore SK}K ed a%&’ peed: 1120%1%;9}"“0 & B i&&@f&%%ol ve
t he i ngrﬁﬂi&ﬁﬂﬁncjmﬁ the Wntylmeﬁhlmuhdsbermmu thw this

di ssol ve under the same.conditjops uch_as_at 20 Le the

pol y-pri mary- arﬁlrrt\'e %flo‘?t% FLgyi tiébfl:érﬁf'lﬂﬁﬁﬁ °? Fg kit I:?Hngré.os 5 fation of

i ngredi ents ar ecompasitiamest 25 copokymehobs, canbparmpnobtalderrm:LMN@ln and

| over ket ones, dfl¢inica) AL CuL g PLUYLBRPBYRACEARCS LI 1A GHRPY mont

of the iAVent on secon par cont ai ns uitably
t he pol y- pri narsecandart copprisey af ceuposition of py CHELgIG aqqtl
particul ar 705%%@tbbﬂﬁﬁﬁﬁﬁlthQdffﬁgnﬁo OneaStdbbEhaoﬁu%ﬂbbby of 0.25-10%

by weight, in particular 5% by wei ghe diluent in a
quantity of 3- c°mp°31ﬁb@9%ym%¥|Eﬁﬁpr%ﬁepérFP ngrCBtE ¥Shy 3Re@ght , .t hese
quantities bei rgidet ponae ¢ompdwenel ght of the second : part Exanpl es

of a preferred secqeépzarév‘%te éﬁ)@l%ﬂ%%@ﬂg se& Qaal nlrggoq.= Q_ irlttnohexane

salicylic acid and
PCT/ EP95/ 04324 comprises, dissolved in a diluent, alpoly-prlmanmwamxna ght

ratio of 88:2:1{} q ﬂbfhé%fﬁ?rwq%ﬁageweak ac%dsah§§¥gi5eac'd and

et hyl net hyl ket one 1 n The
bi nder for useeh?FQ#ﬂQﬁf?ﬁ%wﬂW@%F%aﬁa%ebs usedpagphhedcByingnicaitad vste

. gﬁrmgm tjs ons oflbrt f‘@ué:é@?r@ré% the cé°§6g 8¢ GeerndhBapbl9tpiritaleiyi- |
The bl nder ) B eE? et eB8d BUEh 85,8 Bl . coRbYatey EHd o
her ei nbef ore, Eylpepsimany-avite thetiOat leastfacpaby ov€i mhe Welakexanpl e,
a brush, a ro”é%idébﬁ{gﬂehay be used as the curing catalyst, less

diluent (for example at least 10% less, more typically

20 at least 20% less) can be used to dissolve the
ingredients than the quantity which would be needed to
‘dissolve under the same conditions, such as at 20 °c,
the poly-primary-amine alone. Suitable diluents for
the combination of ingredients are water, lower

Y ~alcohols, in particular methanol, and lower ketones, in

particular ethylmethylketone. In this embodiment of
the invention the second part of the kit contains
'suitably the poly-primary-amine in a quantity of 60-97%
by weight, in particular 70-95% by weight, the weak

30 acid in a quantity of 0.25-10% by weight, in particular
0.5-5% by weight, and the diluent in a quantity of 3-
40% by weight, in particular 5-20% by weight, these
quantities being relative to the weight of the second
part. Examples of a preferred second part are liquids

35 containing 1, 6-diaminohexane, salicylic acid and water
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or a blade. It has already been indicated that, after the addition

of a sui wpdhbeimeantity of diluent, the bi nder can alpeu/EPISO43R4 | ed by
spraying it by nmeans of a nozzl e driven by a conpressed gas, for -

exanple as in 15 continuous in-line spraying or by using a
pai nt - sprayer. | f desired, when a qqnppsite having a soft hand feel
S to be produced the binder nay al'so be applied as a

coating at wogd guyj Iqigt“r‘ﬁ: Wi‘fa{b VB# |8@£2:°P§'?f Of'eé-éiafﬁ!ﬁohexane Out er

surface of the conpgs S ossible.to coat .the cured
conposi te ands@dieylda preichaAnheihyHpethyl ket%ﬂﬂl%Poﬁaweéﬁhﬁn§a§ﬂéb
The quantity gff lgign@eng.elative to-the quantity - of . = wood may vary

between wide lim a |1 generally be . endent of the type of

conposite to be p&gﬁugéﬁg T Use éh&ﬁxﬁ?¥ﬁﬁﬁ§?%sc?ﬂlg €quantity nay

be spedified preparepblbxs@dmm:mg rithefcommpols stiénscofotheedimgtt part nder

or per square Hgt c%' :q..fs]ea’% H?évff@ two wood | anel | ae. Per
8 sur ace

square netre quantity of binder iss typically
used which is basa’heoblmer maaomcapylamdutm pehe i woddr ssgfase ysaha he

copol ynmer of. a | | ynU ;
conpound, whi gﬂ cgrornespon?s W '(?hg ranv@&of r%lgé%iﬂ%&f in BSi‘EEEﬁl‘_ﬁ%OO g

respectivel y, tBe PRStEGS exfinkefore, mayibe ﬁPrFBﬁanerA§h§bt’

out hgqpei nbef eﬁefawiéebyw@i for I@fam@,s &rSrish peaprolleey whikelife
E%%fEESS?SZQQtaQEOBiade. It\ggéngff§£§§ been 1nd1ciged that, after

hi gh-t enper at the pddi¢itreof e dwtabld qnantxtym¢f drluent, thept thin,

for exanpl e, h re netre
of Jorngpmhlcﬁgﬁaega%%g é¥§gﬂﬂé)&é§%§§&mg¥f1yﬁﬁ }% |g?3§8 ﬁggngq#Q %é
copol ymer. ‘5 nozzle dpisen fpy \mcqpmpmaﬁsed egas, ofor mmn&edagr in
partigke boar@oh@@nﬂ%%%tUﬁfﬁﬁhéﬂéﬁ¥§ yithy RSy u51ng EoﬁﬁfﬁteQ?k¥y€§

related to th conposi t'e. gramof fibre

board or parti&él & eg&&ﬁﬁ' when ﬁ)ﬁﬂqﬂﬂqﬁF%nﬂﬁV%PQuéwﬁ?f B?nﬁlﬁﬂgﬁ L8 used
~which is 10 to besgtoducdd,lthe b:maer txmcaalécy BO-dPPl edf akha

ggﬁggﬁgﬁr ggrggg?.??)& Qmé) rogis\g)d#acne wehlé}'x C&il}/ be posﬂt‘ggﬁéar gkeghe
- outer surface of the comp051te ‘It is also possible to
20 coat the cured -composite and to cure the coatlng in an
additional curing step.. '

The quantity of binder relative to the quantity of
wood may vary. between wide limits and will generally be
dependent of the type of compbsité to be produced.

25 . For wood laminates this quantity may be specified
- per square metre of wood surface'covered by the 5inder
or per square metre.of joint present between two wood
lamellae. Per square metre of wood surface such a
quantity of binder is typically used which is based on
30 - 30-200 g and in particular 50-150 g of the copolymer of
carbon monoxide with an olefinically unsaturated
compound, which corresponds with ranges of 60~400 g and
100-300 g, respectively, of the éopol?merfper square
" metre of joint. As set out hereinbefore, when wood
35 laminates are toc be produced which-pdSSess'advantaQeous.



iI'mpr oved hi gh-tenperature properties it is reconmended to enpl oy
somewhat |wooehsseder, for exanple such a 155 - quantity of BGT
kil ogram of the fibre board. or © particle’board which is based on down
to 15 g or even down to 10 g of the copol yner. For speci al
applications of fibre boards it may be despped to:have t he bi nder
present as the continuous phase, in which 20 cases per kilogramof the
ciggpgg iot e Sughhigﬁuﬁéhb@ta@ufié lpropzegﬂgiétgv mwfm{hwwtf il edbe ¥ swbhseldeon

- g an n . particular - of, t he ; on
nonoxi de wi t h EﬁP& EhiRi c 20Ty SHATRLG atSHF g‘rﬂﬂﬁm%l.q&é)r?ﬂyyeéfol&*ﬁgé? or
si mul t aneousl| yisi ubedapelryisapatriee metrdeo 25 0int offtich hiss vibdsied uehace t he
wood parts aregbggught . - Moy [ nesides between

5268140 dléluPiaﬁé:itCqugtIhaO Y &Pgéhé) ée%Wéf

wood parts, _ conditions are subsequ applied. Wen a
| ami nat & i s producWhent fhenwepsr composidies iitnye Eilre deard or a| arge

extent. A pracki n S 4 ' #&Fe €Xampl e, up to
50 or even 60. bﬁsﬁgglt:g? %%?u(r%{h# YuaTiTy d%[%}zc%e}g Ilt\)ayi ncreeasi ng*t he

g 1S _
tenperature. PFEBYERdERtYHOC re%ate(gpmq ddrite ARt RE cthe iePReSt B8 to
Fffect Lhat a Peﬁ kilbdqrrﬁmr olfOftHegrfiQJfr_d fnbdximdﬂ;] ﬁ%ﬁ@ﬁ@aﬁoémt hiP bihnder
ayers between_t he parts, and tq.ncrease the nsity. of the
wood compos ¢ 6 ¥BLRELIYoRcE 2 Sretity 8F Ripdgk (52 sed WHICHY1S
PCT/ EPA9/ 04324based on 20-150 g, more typically 306-160-g of the
tenperature an r % t ' . ~dilnis. The
t enperat ure V\A?Pbggﬁ@reglsl%lfr%g eﬁenﬁr??&ﬁ%?ﬁdﬂfh%l%ﬁ?%%mé%%m and the
presence of a BoFRkYyresesl wompound. Fure RARkihe heards wWadeition, be
dependent - of thfipPoved PRAYH-Lene At O YrpEbtids PR tiS Ut &domméndbe type
of wood, parts. Wien a poly-primry-amne_is used as curlqg _
agent the temp&PafBPaoV ISI°“¥$13$’[35%I]3¢S§e s EQr§4aRP k¢ such exanpl e
i[n t]hg 15angeI ofubh@it§0 oifo bidddre iperCkil Yo g il e fibre B@Qra;)o:];GO
err]C. For |lam. nates typic ressures are,in 10. t range o rom1l
Lo 30 kgl one, PREGAFRecHoard B 4 babeu b Howmy i s 18 Even °Fl bre
board and part dolwa boal® g oﬁ thmy@qulymeixnuﬁnrzspedialhe range of from
50 to 1§9p'i§/c%%ii%@ of rfilﬁﬁ:ret' r.%{ﬁ ff@’l?@? B dedi Ko Ol ndvd
hi gher and | owel “pressures are also possible.. routine )
: the binder present as the continuous phase, in which

20 cases per kilogram of the composite such a quantity of
binder may be used which is based on 150-600 g and in
' particular 200-500 g of the copolymer of carbon

‘monoxide with an olefinically unsaturated compound. .
After, or simultaneously with, applying the binder
| Y onto the wood surface the wood parts are brought

together, such that binder resides between wood parts,
and curing c¢nditions are subsequently applied. When a
laminate is prbduced, the number of layers may vary to a
large extent. A'practiéable number of layers may range,

30 for example, up to 50 or even 60. Usually the curing is
effected by increasing the temperature. Pressure may be
applied during the curing in order to effect that a
larger portion of the binder is present'in thin binder
layers between the wood parts, and to increase the

35 density of the wood composite to be produced. The



erlnentatlon the skilled person will be able to det er m ne
SUItab|é”8 2t i mes. VngOUS types of wood cSFEH@??@?zﬁan be
pr oduced according~to this invention, such as fibre board,
particle board, for exanple wafer board, and | am nate, 20 such as
pl ywood and | am nated beam or tinber. - Thée - conposi tes have an
excel l ent inpact resistance/strength bal ance and in the presence of

moi st ur e t hejenparature and thecprEESurelmBNswamM bettaieien twideéur t her nor e,
t hey have s+ QUL S d c ARCEE YokOW 25
el ectr.ical é%ﬁ%hc€|V|?§ga% %g?ﬁfﬁ @hl g&%e yfﬂgﬂaééﬁéegﬁﬁh fHence,
t he conposi ttdie cer bRg angentosBdy be presencgpmfl ad quFing ¢a ton of,

for exarml erw@%ﬁesmfetméy in adahe%hr)gbesa%ﬁen%retﬂtcl@p geich as hockey

Sh o6 0 gractan T ECHER Btod"Bhir s boprst Litan s e b 08, P00e)

as tlhe cont iwamdi spahse cuhenxaepbmyt-pyzharysamml |1s used @stcueingn f
anel s Ihe [ | at ns o
P 51 ow AP A BRI ) 8B ol 'S Y, B

PCT/ EP95/ 0432¢ample in the range of from 80 to 200 I:z -in partch@mpl el
A linear altgggatd ngsgacéon P%bﬂ#ﬁﬂﬁ@@e% ical pr Lt ﬁr rprepar ed

as foll ows ani ca Irr aut o une of 5

300 B vas cqmgwwmfmeowng?haﬁokgéﬁa 1518 pestdeular from g

aut ocl ave mcz@swl/@ma féxl:léhfdr\/\/fibréabba@d and a&&ﬁ.@lléj%oa"ﬂ‘tf contents
of the autocl ave §a

noxi de was
forced in t ¥ V\ﬁ %ressurespeggsbpetge 5%1"9 ofp §8F"ulr}’10n%%f 357 ny
cobalt 10 15(@ekghtm?atin pabticubabt eqmi 50neo 4302 kay cnd3- iwy di -

Cet L anydr of (RAISECaRE, Fotef nfe fBuPls 85e D1RETEARS e, (ay robdline o
mai ntfi ned AXPEEXimentytionttheoskilled perspnt waddcibeg abdebd© nonoxi de.

After 22 rungé%éfﬁaﬂgwgﬁg%ébié curlﬁ& ggﬁegutoclave were cool ed and the
pressure was . rel eased g gg Z roduct was wor ked- up by
WO ompo

f1 ashi ng RELQuR LpesiP ites can be produced
according to this invention, such as fibre board,

particle board, for example wafer board, and laminate,
20 such as plywood and laminated beam or timber._ The
. composites have an excellentfimpact”resistance/strength'
balance and in the_presenCe of moisture they have an
excellent dimeneioﬁal stability. Furthermore, they have
outstanding electrical properties,. such as a very low
25 electrical conductivity and a very high electrical
strength. Hence, the composites can advantageously be
applied in the productidn of, for-example, doors, parquet
flooring, sport articles, such as hockey sticks, and
_ electrical appllances, such as switch boards and panels
30 for dlstrlbutlng boxes Flbre boards which have the
bihder as the continuous phase can excellently be used as
construction panels. _
The invention will be. further 1llustrated by means of
the following examples.



The yield of polymer was 25 g. It had the appearance of a viscous
oi | .~ GPC aM@I9%43%9r eveal ed that the pol ymer 20 had a wePGHEPSYIPB2Y e

nol ecul ar wei ght of 2600. Exanpl e 2 A bi nder containing a
copol ynmer of carbon nonoxi de and propene was produced as foll ows.

A sanpl e of a copol yner of carbon monoxi éel13ne 25 - - propene, prepared
according to Exanple 1, was m xed at 60 [err]Cwith a nolten sanple
of 1,6-dianino§§§ggg___ Salicylic acid and nethanol were added to the

m xture. - bt i att|3§1 ﬁélftgbﬁlt in the
resul ti ng m xture ?‘hg&\?\%% aﬁ?:aet‘}lfn d r%ﬁ%grrlgm&aﬂ% éné
am nohexane, s@ppg}wm@ramaﬁ arenanathRs ows. 3:0.9:0.2:0.021. After

cooling to a”b'entAIﬁEEﬁhﬂfé#ir¥ stlrredﬁﬁﬁﬁbéléﬁéfﬁ&ﬁﬁ'éﬂv&ﬁﬁmébéﬁlned

ﬁ?hﬁ?egas proc%% abag&pf3§h9rgeéiw1éﬂnloo fﬂﬁg anof”agﬁ 1§a propene.

PCT/ EP95/ 04324 The autoclave was closed and flushed with carbon . Exanple 3

bi nd
broduced by r oBBIBREgeEe A ReRTerEY OF SRR ave, 7528 pEAeRE EotS
that solid sal 70yI°Cc afiadb®dn mongsidé was iarded tite to obtain a
copol ymer /1, 6- gﬁ@sﬁ%%%n%dﬂastﬂreﬁ so uti&?tc?iadBS)'f ﬁ&dé&gaibe salicylic

acid as a solution in nce, no mnet hanol present in
the 10 eshREChdOFateur 4 - ST IARRBOBHNANR dhs? é“%tlc S/bls( i-

tOUgP V'SC?USeE%@&phb@ph1nd¥ﬁ¥B@dhé¢i?d 41.9 mg/bénlﬁhiuﬁgﬂéétﬂtégl?
copol yner of carbon nonox and propen e ea |ng
Che et hod of 10 Bl TeREahYEiee tupan, i LR GAR «TBEO 1 1e REROFLS V5

nmet hanol used The pmebﬂuny:wam mhantamnedrq;rﬁOthmabymcdﬁtlnuomslght
ratio of the c ) [

et hanol was 39819§%g%51£1g1§:a?b%@ rPn%Q’F&ijl nderAfstoerp%par ed&%a a v?lggcejrsl}:

of 0.135Pa.s apf2@heepitoclave werexfgsiled and the pressuriwdst hree- pIy
wood sanpl es Weg§ oRsRECCERS pofl ymer fﬂ&&w& Mo rRBd s Ko ypopta riky | ae

of 5 x 10 cn1haV|n% t.hé graln I'n the direction of thelt [ongest
The yield of polymer was 25 g. It had the appearance

of a viscous o0il. GPC analysis revealed that the polymer

20 had a weight average molecular weight of 2600.
‘Example 2.

4 A binder containing a copolymer of carbon monoxide

and propene was produced as follows. '
A sample of a copolymer of carbon monoxide and
b 25 propene, prepared according to Example 1, was mixed at
60 °C with a molten sample of 1, 6~-diaminohexane.
Salicylic acid and methanol were added to the mixture.
The quantities of the ingredients were such that in the
resulting mixture the weight ratio of copolymer, 1,6-di-
30 aminohexane, saiicylic acid and methanol was

3:0.9:0.2:0.021. After cooling to ambient temperature a
paste like material was obtained, which was processable
at ambient temperature for at least 30 minutes.



Spruce, poplar and beech | anellae were used. Al three- | y wood
sanpl es WO96/13848duced at least in triplicate. Aﬂﬂﬂ*ﬁﬁh%mepared
according to Exanple 2 was evenly 25 distributed over the lanella
surfaces which were to be stuck together, such that per square netre
t he surface was covered with 75-gibi rder (the weight of the binder
was taken as the total weight of copolyner, 1,6- di am nohexane and
salicylic acEfampléh8 | anel |l ae were 30 stacked with the grains

parallel. The s r | n AR e-heat r ad _hel d for
one hour at 130 %2§$§E$§tEogkgiggggbFé&ﬁﬁé;ikégiﬁgd$%€g°$a§§§gggggross
section (spraméd propene wagsopiraduced Iy kegpeetingcthe method of The -
beech pl ywoogka@gpees, Sieh! thicddiabridif Jidy sid s8118yI2cObedB the
gg;fE&bg?ogggésedigggESegn?np%%;aEdpolymeégg%gzjg%ﬁggphexaz; Miﬁpyﬁg'd
.. vda J do g A ’ O
fa”Fggfl$§reigs?ﬁ8&CB$-ad@ﬁﬁg E?%X%hwidyﬂﬂﬁﬂﬁdld-asda~§6?ﬁ§f2%$§?8000rding
0 an e Char i npact  _ nerqy accordi ng to | SE wer e
neasured at Qﬁt?@???g, géafe'-n°-qﬁ&@%ﬁéﬁeﬂﬁﬁ%aﬁ?iﬁnt sHB®ter sides of
t he sanpl es feéseltbng mikbarei.deTheebisdiérc dxtrained wagrai stickei ng
clanped in t I pg.apparatus. In order to elimnate the
i nfl uence oft%%%%ftgga%gﬁérggggé on the mechani cal "~ performance the
quot il@nt s- of Exa@pie| dvant data with the density of the sanple in
g/ cm8 ves cal cul g ghadbecdfitaini e BOCERRASMLE b CLABSH tibhoRYEE 2065
over identi cal . sanples, aregiven'in Table |. _ _The
three-ply wodRdsRFPPEBe\WRE RFOG Hyg nepeating e methedsefting of
?tf[agedag 2@¥£ﬂp1éc2{9??thehﬁggéﬁceptiqn Mmﬁtﬁﬁheléﬁéﬂtiﬂﬁféﬁgt meiﬂPt
ol | owed by storage.a _ er, i,n vacuum until. constant we
The reversitW%fhaQOI uéﬁgrvﬁﬁg5%5§ &b%grmq1 %1%ﬁﬁ41ﬁiﬂ$n%&%€2§eoFﬁghe
sanpligs weighterathe efothegecapol§erymlgié-diamiradtiexanée st or age
in vacuum T, LS. Ak L en ik l e e 3. w1 2.a FOI C ari son
(i.e. not ac%%%%?igi%oagkgsgbﬁvgﬁkgg§?azﬁas.3Tqﬁ%ﬁgiﬁ'4vgbdgggﬁgle§ wer e
produced i n Phedennsovayepared had ayyisgosied ¢ okhPalehyae 2@si G-

(I MPRENAL (tggﬁkﬁﬂ@ﬂﬁ? LH131, purchased from:Raschig AG or a urea

f or mal dehyde ' i N rchased from Caherboard Ltd.), instead of the
y Uniaxfgi tﬁgge-pi§'wOod_samp es were pro ucédsgs '

20 follows from 2-mm thick wood lamellae of 5 x 10 cm having
the grain in the direction of their lbngest sides.
Spruce, poplar and béech lamellae were used.  All three-
ply wood samples-were'produced~at least in triplicate.

A binder prepared according to Example 2 was evenly

25 - distributed over the_lameila'surfadesfwhich were to be
stuck together, such that per square métrefthe surface
was covered with 75 g binder (the weight of the binder
was taken as the total weight of copolymer, 1,6-
diaminohexane and salicylic acid) . The lamellae were

30 stacked with'thé=grains'parallel._'The;staCks were placed’
in' a pre-heated press and held for one hour at 130 °C at
a pressure of 10 kg/cm2 laminate cross section (spruce or
poplar) or 20 kg/cm? (beech). S

: The beech plywood samples so obtained had a density

35 of 0.75 g/¢m3,'the densities of the spruce and poplar




Bi nder as prepared according to Exanpl e 2. The binders 25
l’(éﬂtﬂ'gﬁ"rsﬁ%‘g“beech

viscous | i WQW4ISere used as received fromithe. suppl- .

pl ywood sanpl es so obtained had a density of 0.75 g/cnB, the
densities of the spruce and popl ar pl ywood sanpl es were 0.5 g/cnB.
The sane testing procedures as inédi@®ted in the precedi ng paragraphs
were 30 applied to these plywod sanpl es The results are given

in Table I. plywood Samplies were Tabd eglcm%dl cihe;: fhaxuaaaestt@engmmt

resistance/strwat@ @ccgjpd egh gt e rmgp%tdtre i's
achi eved when I'nder 1S use vﬁn@e&éef g gdé gﬂ& tfxgncgaggé rrer
carbon nonoxi dENRRFY ARRFRING kPR 179 werqmegsuzgsdoat 0 *c,

PCT/ EP95/ 04324 relative hum:.dlty, the shorter 51d89 of the samplles (i.e.
conventi onal b| nders, g sed on a | fornmald ur ea

formal dehyde rddi& 81 RRIRER FatQq the gr%’b{’bl hedng; Fﬁraf“ﬁgdpllﬁ/\ood
sanpl es whi ch ahE aiestoing Natparatus. ba:BzedoﬁaerhEocemminxnateofthear bon

oyeood. " ARG ot Aot OF MACPRILACSE CORPLAR, Bbbhahily "o Ot e
honpgenei ty. performance the quotients of UMBLEelevant datgi wish tt&eed on
CQ propene ph sity of ﬁiﬁasdaemp]aee 1réeg/cm3 w%fecalcFlatﬁapm Y’

formal - forma xural stren
(MPa) 10 qﬁﬁgﬁ%pfmance data so obbained, avepages overggdentlcal beech
%éG o 207 salm ples 79are given SR T&Sle I. 209 24119 c '
exur a no
21 1 17. 4 l:'I'he qzlh reecply wéo%a gamples 1vfe§g g.ll.so e¥pgsed to 1,
spruce cycle®Ichsistin@2oP storag@la¥h 20 °C, 98% relative
humidity until constant weight followed by storage at
15 20 °C in vacuum until constant weight. The reversible

swelling was determined from the thickness of the samples
after the storage at 98% humidity and after the storage
in vacuum. The results are given in Table I.
For comparison (i.e. not according to this invention)
20 three-ply wood samples were produced in the same way but
using a phenol formaldehyde resin (IMPRENAL (trademark)
LH131, purchased from Raschig AG) or a urea formaldehyde
resin (purchased from Caberboard Ltd.), instead of the
binder as prepared according to Example 2. The_binders
) 25 tested, viscous liquids, were used as received from the
suppliers. The beech plywood samples so obtained héd a
density of 0.75 g/cm3, the densities of the spruce and
poplar plywood samples were 0.5 g/cm3. The same testing
procedures as indicated in the preceding paragraphs were
30 applied to these plywood samples. The results are given
i Table I. -

The data in Table I indicate that a better impact
resistance/strength balance and a better resistance to
moisture is achieved when a binder is used which is based

35 on a copolymer of carbon monoxide with propene, compared



Char py i npact energy (kJ/ nmR) popl ar 47

26 WO 9883849 beech - 34 2 PCT/EPIS/04324 O
spruce 76 58 27 D nensi ona

stability (% swel I) popl ar -7 14

14 beech 4 20 - 7 10 spruce
8 18 24 VO 96/ 13549

PCT/ EP95/ 043gfth conventlonal binders: based’ on a phéiyl formaldeE&a6p|e 6

T f I od f
o thi ok CESSHvEBae ukeR SergRideidie FHRAS the perEbrmBhEE BRTAS o
Exanpl e 5, eﬂse@inéd withothehp liyeicodrisapplidd esteictescontain albindee

procedures W@%ﬁe&d ﬁﬂeteﬁépﬁgﬁéEe%% E%@%dﬂ‘mqnox; aﬁftﬂ'élcgﬁ nganpl e

the grain of one per pen ar to the
gr ai nS of theaba@ehad a bettawEraa@ata@llltxzthanmthﬁe@theEspbvwgaﬁples t he

wood surfaceg S, whleﬁvaﬁQQethQeQQ§3ﬂﬂdﬁ&ﬁt ﬁﬂgetﬁeihe ot her
series with 15 | nder per ng, . for e mechani cal testing
rect angul ar %%mggegeﬁéve cut of mhlch t he shorter si des were
per pendi cular to 15 . the grain-in the outer |layers; the shorter sides
wer e clanped in the testing ap r&&yﬁ: The pl ywood
sanpl es based on 90 g binder per n{e&ﬁis “wood surface (i.e. 180 g
bi nder per n2 joint) had a = - flexural strength of 165 MPa, a fl exural
E- nodul us and a.(ﬂ¢6 . h ot /nQ he
pl ywood sa ?§§d5533%98§P§§ g bing {g§6§g3§o_§6ﬁgggi sung g 30 g
bi nder per |n2 joint) had a flexurdlcopolymextrgnfoimal-145 N@armalflexural
E- nodul us df 13 GPa and a Charpy I npact S&éﬁ?&éh of ZQeKQégQ 2b
A 35.5 x 10=8—x—3—5TmmmrspeTremrty ter SaTpTesT TS
subj ect ed tloFlg¥anpd HEERBALBal aral ysis
| (MPa): . _ a . .
poplar o 228 197 85
beech .““_ - 216 | j207 ' 79
spruce 1 209 B 241 76
Flexural E-modulus 1.
(GPa) S . B I
poplar | B 19.5 21,1 | 17.4
beech 17.2 . 17.5 17.2
spruce __23.2 | 23.9 21.4
Charpy impact energy_ ' '
{(kJ/m?) - , | 1
poplar S 47 ] - 26 23
beech | 34 | 28 19
spruce | 16 . | 58 .27
Dimensional ' '
stability
(3 _swell) . _ _
poplar ; . ' 7 1 - 14 - 14
beech : s , 4 o 7 : 10
spruce ' _ : 8 . _,18 - - 24



¢DMA) in the tenperature range from-100 [err]C to +300 C at arate
of 10 C/ miWO®EhIsd® at ure i ncrease. A gl ass transi ti onPEBERISAA24 f ound
at 135 C, which was not 30 found in parallel measurenents of a bl ank
beach sanpl e and a sanple of the binder cured.under identical
conditions, but in the absence of wood. - 21 - Exanple 7 Four
uni - axi al two-ply wood sanpl es according to 35 EN 204 were prepared
using 5 mm t higxarskehe | anel | ae WO 96/ 13549

PCT/ EP95104324 . e p 2w d, as

t he bi nder, the pa%"’foe serzélp(:"asr & a%%%sr%li%lgyt%hree 1"’1’E§a‘r¥ﬁf’8 f.amﬂ'}e I nder
was evenly di werepredugcednfron 2-mm| thickabeaght weedad ameddee &f 90 g per

m2, calculatedg x 40 AR Wdthd OkRé YEOGEHUPEstBE BREMDIBE'S, OlexE@Pion
nonoxi de 5 and pro ene,wé,gges-eﬁggj?nohexane and salicylic acid (90 g

per n2 §oint) LOTHE® k9P E®NEFSpressing in a pre- heat ed
press for one thourthd pridtddurds werke 20dipted to the eamentt &hatodsn section

pressure. Oher_.praocedures wer as_indicated.i |l e .5 .10

The shear str &tfft ,ﬁ)ﬁ%‘ﬁ%‘fﬁe ﬁ%rmﬁggfﬁlﬁl\f’goﬁ,ﬁ‘e mldglngég%fglé M8 1.4
MPa on averageositioned perpemdiculanrtexpbei geaint bé thedeuteas applied
at a 17¥§héil€:,g per n2 joint. The shear strength was 11.5 :

0.5 MPa on average. Exanpl e 8 Cross-ply three-1layer beech -
wood sHhpl es c&. 20L1x one series c¢f veampbesdtiedvweed] swrfgcen¥asr ocedur es of

Exanpl e cOveedapith Ogot@%iﬂ’diéﬁmgéﬁ #2{f ghaN€BSthe otherl- the
procedures were adapted to the extent that bn 20 each pl ywood sanpl e
the grain of tHRFIRUMNELR ARl PIRSET Per mGasPPAoned perpendicul ar to the

grain of the @iferfor the méckani®al testing. rpetafguiae Bainpdeishwereod
o Lace uas COUEE S Loy one AR BCOLTGEE: wePe perdepaiiinB L e
were 15 prpargrhid iwithe tédrteholapersi debewehorperpeidiesuwaret o
the grain in the, QUErid e StedtengNpbeEaLECS vere
The plywood samples based on 90 g binder per m2
wood surface (i.e. 180 g binder per m2 joint) had a
flexural strength of 165 MPa, a flexural E-modulus of
20 16 GPa and a Charpy impact strength of 20 kJ/m2. The
plywood samples based on 15 g binder per me wood
' surface (i.e. 30 g binder per m2 joint) had a flexural
strength of 145 MPa, a flexural E-modulus of 13 GPa and
a Charpy impact strength of 20 kJ/m2.
b 2 A 35.5 x 10.8 x 3.5 mm specimen cut from the latter
samples was subjected to dynamic mechanical analysis
(DMA) in the temperature range from -100 °C to +300 °C
at a rate of 10 °C/min temperature increase. A glass
transition point was found at 135 °C, which was not
30 found in parallel measurements of a blank beach sample
and a sample of the binder cured under. identical
conditions, but in the absence of wood.
Example 7 ' o .
Four uni-axial twoéply wood samples according to
35 EN 204 were prepared using 5 mm thick beach lamellae



clanped in the testing apparatus. 30 The pl ywood sanpl es so
produced Wwodeéassnsity of 1,4 g/cnferr], the flexur BRCHERDSIOIZ24WaSs 30
GPa, the flexural strength was 240 MPa and t he Charpy inpact energy
was 49 kJ/ n2. The electrical properties, neasured according

to DIN 7707, were as follows: electrical sbrength 35 60-70 kV (parallel
to the grain, 25 nm el ectrode WO 96/ 13549

PCT/ EP95/ 04324n4, as the blnder, thezfaste prepared2§ccord1n todi st ance),
specific reS|stance 1.3x1 %? - x10 [er&i g& égg IeI and

per pendi cul ar E¢gmPAE drai Hhe bin X ¥ify ayerphFAigtribu

conpari son, i Damellfel sur®ape ateE mtEoD 96 g pei‘ an?pl dem;:deatesu n

(pect & oL echnn &, S5R15, WGHVSY e copd [ AMATSE hrpoRthBBBLICS

strengsh of taed propenebt ai,rﬁedimqmmem adngitsabigylichacigedPli g
resistance  nop p@a 09n25101%ﬂeaﬁﬂrfﬂa wek effé@@%@ ﬁ%gpreSE ?ca Fibre

board sanpl es™ were g epar ed - mec Q sSpruce
wood pul p (TMP) presheatede@ress fox pne Houn @t kiRl “eoandpeh m Ba

horizontal I'y lamlnatEO%bbb%n%@dﬂﬂdﬂ*ﬁrés%dﬁéfEﬁdﬁﬁértﬁﬁ6cé8§fés“ﬁérén 15

I nt ensi ve m xi ng epulglrga‘ Ir Wil e the stirring was
continued, a B?naﬁplgétﬁpe& %ﬂﬁ;ﬁwﬁ ‘ng to - Exanple 4 was sprayed
onto tipe pulp wi t phe Bhpatledrehghh, measurddidacotding ity BNp204j - sprayer

and, for dryin r S b y. passed through the vesse
dur| ng 15 m nﬁgas?b 8\,\% 1. 6e Pﬁl glgr%?hél b aérd 300 of binder was used, the

wei ght of Theabisanddareiexperidmenst fhendligidenfwanprpyphibed atoa
di am nohexane, ag@ 82l '4@y|g' ©eaCin2 JHinY e%é'mépr@vﬁ&gm wafaw gried

pul p was pressed in a col'd press at 60 kg “Thé resulting plate
was positioned BePwMBA Pﬂoaf§rage-polypropene rel ease f0|Is and pressed in
-a prehgated Exampllr@ss at 130 C for one hour at 80 kg/cnR.- The sanpl es

(4 mmthickne hanical | y test i ndi cat ed Exanpl e 5.
The results are gF€8ﬁsrﬁi¥al§h‘§ )iayer %eecsn Cg %?%t?t/ezgx’ﬁerl ment
(i.e. not accaodcmgwbmeS@rodudddsfchﬁawungnﬁherpfncedumeﬂuoﬁsEnample
repeated mnth hchept for the following differences:

1. the procedures were adapted to the extent that in

20 each plywood sample the grain of-the'middle lamella was
positioned perpendlcular to the graln of the outer
lamellae, ' '

2. per square metre the wood surface was covered with
100 g binder, ' -
25 3. the pressure was 80 kg/cm2, and
-4, for the mechanical testinereCteﬁgular samples were
| prepared of which the shorter sides were perpendicular to
the graln in ‘the outer layers, the shorter sides were
clamped in the testing apparatus.
30 The plywood samples so produced had a density of
1,4 g/cm3, the flexural modulus was 30 GPa, the flexural
strength was 240 MPa and the Charpy impact energy was
49 kJ/m2. The electrical properties, measured according
_ to DIN 7707, were as follows: electrical strength
35 60-70 kV (parallel to the grain, 25 mm electrode



fol | owi ng differences: 1. a phenol fornmal dehyde resin, obtained from
Hoechst - woo9g/138 | and, was used instead of; a b| nder preparbﬂl‘lﬂ!ﬂSMan

to Exanple 4, and WO 96/ 13549

PCT/ EP95/ 04324 _ - 24 - 2. the hot
pressing was carried out at 160 [err] C dwigy 20 m nutes at 90 kg/cn®.
The results are given in Table I1. The results confirmthe results
obtai ned in Exagipd€ancep; sﬁéei§13|ﬁésﬁbﬁﬂﬁcbhat3kh©150&rQSSQHQﬂGbGU &si ng
t he bi nder based o %L 9505% car ontgpnOX|de and- propene is
tougher (nore bERRRFHY ¢ ?ﬁ?é?u}ﬁﬁn © tPRe9584Mds produced for
conpari son. -1000 V-+1000 V). TABLE || Bi nder based on

CQO pr opene phen pQl
f or mal dehyde (%or comparison, in a similar experlme%% 2 %ﬁ%ﬁq%

Density §£g/ cnB)formaldehyde resin (spedial electrica34 gradehapwrdhasest
energy (kJ/ne) from H%?b%st -8 rman§)5was EE?&“r%heSEhﬁﬁﬂbht@NEQkature

ore racture 1.5
FI exural E- rmdmml{@bavyas Re electrlcalssé;rength ofwthes/ 13549

PCT/ EP95/ 04324 obtained samples was about 50 kV, théSspecific resistance
CLAI M 12
was 0.7x101< Q.cm.
10 Example 9
Fibre board samples were prepared as follows.
Thermo-mechanical spruce wood pulp (TMP) was stirred
'in a mixing vessel equipped with a horizontally
positioned stirrer to the effect that there was an
15 intensive mixing of the pulp with air. While the
stirring was continued, a binder as prepared according to
Example 4 was sprayed onto the pulp within a period of 30
minutes by using a paint-sprayer and, for drying, air was
subsequently passed through the vessel during 15 minutes.
20 Per kilogram board 300 g of binder was used, the weight
of the binder being the total weight of copolymer, 1,6-
diaminohexane and salicylic acid. The resulting sprayed
and dried pulp was pressed in a cold press at 60 kg/cmz.
The resulting plate was positioned between two
b 2 polypropene release foils and pressed in a preheated
press at 130 °C for one hour at 80 kg/cm?. The samples
(4 mm thickness) were mechanically tested as indicated in
Example 5. The results are given in Table II.
-In a comparative experiment (i.e. not according to
30 this invention) these procedures were repeated with the
fdllowing differences: '
1. a phenol formaldehyde resin, obtained from Hoechst-
Holland, was used instead of a blnder prepared according
to Example 4, and '



1. The use of a curable resin conposition as a binder in t he
production of wood conposite, wherein the curable Sip

conposi t‘ﬁeﬁg’éﬁﬁﬁri ses a copol yner of carbon nonoxi mmﬁ%‘

ol efinically unsaturated conpound and a 5 curing agent. 2. Use
as claimed in claim1, characterized in that the copolyner is a

| i near alternating copolymer of carbom 24 = nopnoxide and an olefinically
unsaturated conpound, in . . particular an aliphatic [cerr(}--o_l efi n havi ng
from3 to 1@. the Jbaresding was ccanrpedt Pull at dbfpefe during 2@, Use

as clai med iy fRitaddndt 090 gt acterized in that t he copol yner has
a wei ght average nol ecul ar wei ght, i he_range of from 500 to 5000,

t.in |
in particul ar fridiR KR4S are _91%%‘?)__0’.'111331’5'9 3I. Use as clained in claim
1 orI 2, charact mﬂez?cééunbts confihﬁttm@eﬂéwm?nfap‘tuialéldj 4 n2 BxERplE ; ion of
copolyners -+ Of _carbon Nnox| an_ol.efi‘ni V.- unsat ur.at e
corrpc?und WniSCh CTC}—hI;&I a]l%ch W #%Bé\g$e rﬁ?agﬂgaP%&%Céé bj\iﬁa&ﬂ the
di stri buti obimdey das=dioraithe yomd kyméngof 28rbon mopobyider 51md/i ng a
wei ght aver : 5l ght e Rondd e, jGuly 750- 1500,
with a copo%qwe?&%_%%%% gﬁg\/\_re?g ?n%{'/‘ggggéggngfaegt%?? h\%@ﬁgr@a&
2500- 8000, the bogndspxqduged fwoocomparison. 5 Use as clained in

claim4, characterized in that.25 t he conposition is obtainable by
appl ying the | ower nmol ecul ar ight copolynmer in a quantity of 5-40%
wei ght, in particular 10- 30 ight, relative to the
total weight of the copolyners, and the higher ' nol ecul ar wei ght
copol yner {@.a quantiiy, ol 60-95% by 30 L ght . T n patticyrar 70-90% by
wei ght, re gl"i’\?%r.t &aﬁ%d on  total vvei_g1f:°2§rg,8h@opo ?h@r”é’ ! WO
96/ 13549 ' ' PCT/ EP95/ 0432icopolymer formaldehyde
- 26 - 6. Use as clained in any of clains 1-5, PQQ%&?{‘ erized in
that the cepet yiret cortets st d;guqu oyt UII{I tl &S 5 ymer
chai ns and| Deasddy _n((g/agﬁ')t is apoly: _Qliirarv-ahi ne. 1.54
Charpy impact energy (kJ/m2) |  "12.5 | 8.5
Flexural strength (MPa) | s0 | 100
Bending before fracture (mm) 3.5 1 1.5
| Flexural E-modulus (GPa) ' 5 8.5

4



5 7. Use as claimed in claim®, 1ﬂm1lﬂm!mmlmullhat t he
pol y- pri meWP-9%/13%8 i s of the general f CTERIENE24 R

denotes a bival ent organi c bridging group, typlcally an aliphatic
bridging group having up to .. 10 carbgg atons, in particular from2 to
6 carbon atons, 10 in the bridge. 8. Use as claimed in claim6

or 7, characterized in that the nolar ratio of the carbonyl groups

i.n the copol yner and the primagy ja e prpups of the curing agent is-
in the range of from0.25 to 870 T partitcular in the range 15

of fromO0.5 to 4.0. 9. Use as clained in any of clainms 6-8,

Cha[( acterized {n The uséhat adguabllel Fesiat aiox@tosiaﬂdﬂ g £ Windehaivm ng
a pKa

from2.5 to 5. CRRCAZRAHCHBY P Rupepds EoBpdRine.crRer ity fhn) SlFsbfe |

quantity of frpesinOcompd8if¥ohy compgiilses a copolymear tof @arbén 0-8. 0 % by

wei ght, relat'MS#XX#Betagfﬂehghhlefl 1cdi(ywﬁiégyﬁyéﬂqﬁ;ﬁogfgpq jéﬁ L§e as

clained in an arac erlze

used in5the cucubiagrégEnthn such a 25 quantity that the V|sc03|ty of
the curable regin U§e as clafm@d- %ﬂ E@aim ﬁreE%EQWdtéflﬂéﬁaﬂﬁ”ﬁﬁ%éﬁtﬂE05 5
Pa.s, at the tenperature o i cati on. . Use-as clalned

in any of clai RRPRIYMEELAFaBt dLNLAY Pﬁternatln@h§P99¥¥WQRﬂﬂf|%?{E9El|n t he
curable resin menaxﬂuantanayaﬁoolefmachuw YhEe tfratedt TdMPdBNRAEI DMt i N
particul ar 0%)b¥ h%ﬁ rel tlve bo t he %e %h% ﬁ%%the

copol yner . parti§UlE§ea§s SERPALAS A~ 8 §fon PRYLRG fre acterized

i n thattdta woodél aarbeheatsmpy; onbred iny pamtlivwularp@propene. square netre of

joint such a qyantjty of BhRYRESWEhCB1bim 1 or z,}"%%%%%se”f%zeodasié*d thet

PCT/ EP95/ 04324 o _
5-400 g of thetheperpadymer basbsnwedgbti @yexacie molecular medightt gl |y

unsat ur at ed comeumngeroe Ekefnesb@a&e 8000, in pArRdlciiE® A 4060 to
produced by aps élng per kil ogram of fibre board or particle board

such a quantit P-binder 5 which is based on 10-100 g of the
copol ynpr, or &.fibse as claiheardni glpisduced Ry epakgicterieiediimogram of
fibre board ‘ , s
that the copolymer used is a composition of copolymers
of carbon monoxide with an olefinically unsaturated
compound which composition has a bimodal molecular
weight distribution and is obtainable by blending a
20 'copolymer having a weight average molecular weight of
500-2000, in particular 750-1500, with a copolymer

having a weight average molecular weight of 2500-8000,

b in particular 4000-6000. _
. 5. Use as claimed in claim 4, characterized in that
25 the composition is obtainable by applying the lower

molecular weight copolymer in a quantity of 5-40% by
weight, in particular 10-30% by weight, relative to the
total weight of the copolymers, and the higher
moiecular weight copolymer in a quantity of 60-95% by

30 weight, in- partlcular 70-90% by weight, relative to the
total welght of the copolymers.



such a quantity of binder whi ch_lﬂmﬂ mﬁ IIL"I[HH 0 g of t he
copol ynmewo o6713549 13. A curable r m conpri SimCa/EPssmAsgdy ner 10
of carbon nonoxide with an ol efinitaldy tundat drated conpound, a

diluent and a curing agent. 14. A conposition as clainmed in claim
13, characterized In that it cogp?%sgs 0.2-5.0% by weight of the
di | uent, relative to the weight of the copolyner, and in that it 15

s in the OEM Ofsg B3SLSained in by ALUMOH | A5 3SchAPAEEMr) Bell G0N 14,

characteri ze ar act uent Is water

| oner al cohothat &hpoRePORMEFe CORTRING tivA-digarbonyl GPF&EAFslénpresent
in a quantlthsnpbmgmé&n&ﬁannSZQnd tHe kil a mrisculpblg}-S 1.0% by
wei ght relatlve 0 t he wei ght of the copol yner. A
conposi tion BE* RRLYREWLDS - cla|n114 or 15, characterlzed |n that it

I S obfai nabl 2. byUsepasceiaimed. 1n\dmaﬂm<ﬁmnnh&mactzm¢&eﬁngnathaheahe
alternating _ yaens ..of r ol,ef;l B _

3-6 carbon a%gﬁg pfﬁﬂggg gﬁln% %gfﬁﬁg%§¥#§ﬂé¥%f”¥%fﬁbfa hzk R Rfig(:ular
wei ght in th@heaega degooteg zohmyalequnqganlc bri inargraupne a weak
acid and thet?b%&ﬁﬂi ﬁﬂdaﬁggngﬁc brlq?fﬂE*#ggﬁb'ﬁﬁbfﬁqtﬂﬁe tgt -a

tenperature 0 et weén 7 Acog
conposi tion %Qnﬁ?FgPﬁgaéeﬁéky#ErQﬁﬁt1CUIar e oh FRnBxFRELGR: & awsr.
olefuolcallylgngﬁéubgig ge. ~ conpound and having a bi nodal nnlecular

wei ght tributi nmpositionjs qQbtainable b
bl endi ng a c%pol ﬁ%raﬁaﬁgﬁbmggmé ﬁﬁ' é rife§hﬁ§RCterlzeg VE)E%?E3549
PCT/ EP95/ 0432He molar ratio of the carbonyl groups .28 the copolymerght of

ver aos ol eefoFhELbaindly %% Yk of, tne SRELITHALRYI 1G Fpici O

18. A kit oftlparrgnggnpél Arop 825 &o $arQ, in @emLiculapnpni the mange

conpqsi tion 9f ar&RPEl3Mek @f, ocar bon - monoxide with an olefinically
unsat urated conpound and_ - . ,a diluent and a second part which conerses
a n%05|V?%naﬁfcéaéﬂﬁﬁnénaﬁéﬁt°§h§¥ﬁ&ﬂ§mﬁﬂQy afchprized 1

that, as a curing catalyst, an organic acid having a pKa
in the range of from 2.to 5.5, preferably in the range of
from 2.5 to 5, when measured in water at 20 °C, is used
20 in a quantity of from 1.0 to 10.0% by weight, in
particular 2.0-8.0 % by weight, relatively to the weight
of the copolymer. : |
10. Use as claimed in any of claims 1-9, characterized in
that a diluent is used in the curable resin in such a
25 quantity that the viscosity of the curable resin is
0.03-10 Pa.s, preferably in the range of 0.05-5 Pa.s, at
the temperature of application. :
11. Use as claimed in any of claims 1-9, characterized in
that a diluent is used in the curable resin in a quantity

30 in the range of 0.3-3.0% by weight, in particular
0. 5 1.0% by welght, relative to the welght of the
copolymer.:

12. Use as claimed in any of claims 1-11, characterlzed
in that a wood laminate is produced by applying per
35 square metre of joint such a quantity of binder which is



copol yrer cwopsess 14 ”dFLZL E‘oﬂﬂllllﬁ UEMI: <" rcpmmss s

and the second part conprises, disSolved ifh a>diluent, a pol y-
prlrrary am ne and a weak acid.- 20. A kit of parts as claimed in
claim19, 15 characterized in that thegsecond paft of the kit
contains the poly-primary-amne in a quantity of 60-97% by wei ght,

in particular Hasdody M@dﬂtg o hetheakopol ymeraoitdcarbangmoniixideofwith

'n s auanti ty g s FREEREEY fhaavyrpted, Saibliar She . s3BES MR

t hese qmarpa:tt:e:sldndmmgrdeiatpneduoedhbympghylog pes &;dmram of
part. 2 r a
one anot her by%@%{%f&%%ﬁﬁ%ﬁf@ \%\ﬁ ﬁ EEEH . &hﬁg%?.g?:]g% té)q'lgm‘ecruri ng

a curabl® resi whigHpoks thased son 10"1°Qle6|ﬂ§dthﬁ gﬁyoévmerau eF & fibre
22. A wood GRS e ﬁ‘ﬁo&héé 'é‘pﬁiyﬂiﬁbzﬁerwﬁhibgram of Ifib%e dJHH

f fibre board, ticl d

| ami nat e, such SHODIgVBRREHEY d0f DERdar; wateh LRaRRarS: Podpo-500"§

Articles of rrarurfaocmpelyzwr)rl Si ng a wood corrp05| te as clai rred [ n
I 21 22 t B 3,

i ch are Sel odrba X (O EH < SBHY P TR Db oLORRYEag & CORRLYBEEL |

such aslhockey of icdeshor | manoxidé whphi amcetefinically unsaturated

20 such as I GinPO dgs An P Sa " Chrthy! hGBHELNY Poxes, and

ane

construction p
14. A composition as claimed in claim 13, characterized

in that it comprises 0.2-5.0% by weight of the diluent,

relative to the weight of the copolymer, and in that it
15 is in the form of a paste..

15. A composition as claimed in claim 14, characterized

in that characterized in that the diluent is water, a

lower alcohol or a lower ketone, ‘and in that the

diluent is present in a quantity in the range of

20 0.3-3.0%, in particular 0.5-1.0%, by weight relative to
the weight of the copolymer.
' _ 16. A composition as claimed in claim 14 or 15,

characterized in that it is obtainable by a process
which comprises combining a linear alternating

h 25 copolymer of carbon monoxide and an a-olefin of
3-6 carbon atoms, the copolymer having a weight average
molecular weight in the range of 200 to 20,000, a poly-
primary-amine,” a weak acid and the diluent, and heating
the obtained mixture at a temperature of between 30 and

30 100 °cC.

17. A copolymer composition comprising copolymers of
carbon monoxide with an olefinically unsaturated
compound and having a bimodal molecular weight
distribution, which composition is obtainable by

35 blending a copolymer having a weight average molecular
THIS SHEET HAS [BEEN
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I?S, OiYSOi!%T%/M conpri J,mjluulumllm ﬂl)]l‘z (E:)ar bcoh AL Sm‘iiggfd%gmth an

ol efinically unsaturated cong di luent and a curing agent,
characterized in that it corrprl ses 0.2-5.0% by weight of the
diluent which is 5 water, a |ower. glgahol, a | ower ketone, a | ower
ester and/or a lower ether, relative to the weight of the

copol ynmer, aggilght! et soo-tzaoom, tm ;B@fﬁmﬁlarpasoeasoo, withlda A
conposi tion as _cl.ained.in cl aracter

a
char act eri zeGOPR VMG HAVIRY L%n‘fei'%h ?wé?ragelﬂoleculpgmélielgt}g:m&ﬁ or
| oner ket one 2580a8000,hain tgarticukar 4000-600Ds present in a quantity in

t he range of tlg 3-3 e |°r} ﬁaarts cl:&?féiﬁﬁl)&r Of§iét0é%rlg_y ‘pﬁi ht relative

to the weigh conposition as. .
claimdd in ccomprises qgonms:.t:.oxugf akt eppedymer -pfacarbons obt ai nabl e

by a processmw&bg‘llde with &Prwéﬁléé’fi’ynhﬂgaﬁukhﬁﬁar céhg%'iﬂﬁi Iy

copol ymer o carbon nonoxi de and cagbon atons,
W,

t he aofdipent g fy SEGRR Ragy e b@hrrGPBEEF-QFSV\él ght in the
range of 200cbmpdei®ion afpa Wir@ra(g@m ngndadpeibfally a dilaentd a pKa -

i n the range,qQf m2 t I uen and- heating the
obt ai ned m xtlgr 5%1?“’& OfOPafEE e‘?%’(ﬂ%do*nb%i%’@nigo and 100 [err]C.
16. AOgopoI %/::haramt]ms.lf Zed)rl.mchimt sthey mpmlymersgoﬁpnses 1, daLbon
nonoxi de wi Nigf u aving a
bi nodal nol e?uﬁgfgvxgll g t tré%sﬁ (L;\'@é %ofﬁHPP e agés and %plgon S
obt ai nabl e bgespraddpagta C&?}Rﬂlﬁﬁﬁr dsseived in aadméugnt.aaep@ga-

mol ecul ar \Aebg@_haqu_ggg_r%o%d ign weak aci@articular. 750-1500, with a
copol ynmer hayi ng a we g% ts as Ay ;%%ee nol ecul ar wei ght of 2500-8000, in

particul ar 389 d Ani¢latmphPes containing a first
part 1ghi ch charact@&lﬂzredsﬁm Eheaeise ts@dond paﬁﬂpo’fyﬁﬁé witcarbon

monoxi de ccmta‘ﬁ"ntsh thd %oefy' ri:'rci%:lxal.yy et grfﬁed cogggijg Q-dsﬁ-‘é%'%“e”t
by weight, in particular 70-95% by weight, the weak
acid in a quantity of 0.25-10% by weight, in particular
0.5-5% by weight, and the diluent in a quantity of

20 3-40% by weight, in particular 5-20% by weight, these
quantities being relative to the weight of the second
part. ' ' '

21. A wood-composite comprising wood parts adhéred to
one another by means of a cured binder which is
25 obtainable by curing a curable resin- composit;on as
defined in any of claims 1-11. ,
22. A wood composite as claimed in claim-21, which
is selected from fibre board, particle board, for
example wafer board, and laminate, such as plywood and
30 lamlnated beam or timber.
23. Articles of manufacture.comprising-a wood composite
as claimed in claim 21 or 22. | _- |
24. Articles of manufacture as claimed in claim-23,
which are selected from doors, parquet-flooring, sport
35 articles, such as hockey sticksy electrical'appliances,

This Sheet Has Been Replaced ' . THIS SHEET HAS BEEN
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vhich is water, a | ower aI unmmmﬂ)ml tone a | ower ester
and/ or a I‘Uﬂéﬂlﬁ“ﬁer and a conpr i $EI/ERISIO4324

conposition of a curing agefit andLoﬁtlénaFIy a diluent and which
kit of parts conprises 0.2-5.0%by 5 wei ght of the diluent, relative
to the weight of the ..copol yrmer .~ 29 - 18.° A kit of parts as

claimed in claim 17, ‘characterized in that ‘the copol yner conpri ses
1,4- dlcarbonyl p i cond part
conpri ses, S&%ﬁ %é % b%a%aﬁ %ﬁ%nggx QQ le%ﬁﬁﬁgfand an aci.d
having a pKa |hpxqa.ramgec¢mathCtboa panels. 19 A kit of parts as

claimed in claim 18, characterized in that the second part of the
kit contains the poly- primary-anmine in a quantity of 60-97% by
weight, in 1.5 particular 70-95% by wei ght, the weak acid in a quantity
of 0.25-10% by weight, in particular 0.5-5% by wei ght, and the
diluent in a quantity of 3-40% by weight, in particul ar 5-20% by
wei ght, these quantities being relative to the weight of the second
part. 20 20. A wood conposite conprising wood parts adhered to one
anot her by neans of a cured binder which is obtainabl e by curing a
curabl e resin conposition as defined in any of clains 1-11

21. A wood conposite as clainmed in claim?20, which is 25 selected from
fibre board, particle board, for- exanple waf er board, and | am nate,
such as plywood and | am nat ed beam or tinber. 22. Articles
of manufacture conprising a wood conposite as clainmed in claim 20
or 21. 30 +23. Articles of manufacture as clainmed in claim22, which
are selected fromdoors, parquet flooring, sport articles, such as
hockey sticks, electrical appliances, such as switch boards and
panel s for distributing boxes, - and construction panels.
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