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PCTI EP96/ 04606 DESCRI PTI ON PCOLYlI SOCYANATE CGWVPCSI TI ON 5 This invention
rel ates to pol yi socyanate conpositions and in particular to polyisocyanate
conposi tions for use in binding Iignocellulosic material. The use of

organi ¢ pol yi socyanates as binders for l|ignocellulosic mater@ n the
manuf act ure JVOIHEBBE or noul ded bodi es such as waf er board /EP6/04006

chi pboard, fibreboard and plywood i$ well kpown. In a typical process the-
organi ¢ pol yi socyanate, optionally in the formof a solution, dispersion
Or aqueous EepRsCRSFTADN is applied to the lignocellulosic nmaterial
which is then subjected to heat and pressure. |5 The high quality of

the resul ting pRily@EdcthSateScomroSITioR @ very large extent, to the excellent
adhesi ve properties of orgarn- polyisocyanates. At the sane tine, however
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to renove adhein nghec ahdnuEgasuce naf eshewts f pommbinigleg ubddices sofht he paBsBoard,
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i socyanares isee US patent no as certain "Talts
of carboxylic acids. Particularly efficient internal nold release agents

are zinc 8t ear Ht% hhﬂﬁ‘dq‘bﬁléﬂk F P FeSPLHRP REBE 0P ~7i 16 bis Aisedti@gongxrent,
described in P@T'Pateé‘ﬁflwﬁl 3561 N PRRPET8575026 19524 BY dFoT 8k Ubi AF $e
these metal ca¥aFExyHileeshousyer i nthrareiceitant 2HbYE vhasereshies neflered t he a
pol yi socyanat ecBoapoyRrhdtencrenpakh Hffpstitige djerdventage 3 that desepsdredevere
PCT Pat ent PubstiicaingpmfNohe 3bgrksgRilosir betaddicko Honenser memwlleasefaces with
per f or magoe, adcAritbosed fHtOPDntidS dofink i HIOKRFb1EsOSA L opstdic €6n .DOMIIE Vil
pol yi socyanat ecHeORRaRIcki 9 SdamRidRI: NI RendviRy BRO¥E-ARSET bRBY and much time is
required to remove adhering cellulosic material from the surfaces of the
press parts. '

25 Several attempts have been made to overcome th:.s adhesion problem.
One of these approaches involves applying a release agent interna.ly with
the pelyisocyanate.
As such internal mold release agents are described compounds which catalyse
the formation of isocyanurate from isocyanates isee US patent no. 3870665)
30 such as certain metal salts of carboxylic acids. Particularly efficient
internal mold release agents are zinc stearate and dialkyl tin bismaleates
or zinc bismaleates as described in PCT Patent Publication No. 95/02619.
In order to solubilise these metal carboxylates, and in particular those
based on zinc, in the polyisocyanate composition compatibilising agents as
35 described in PCT Patent Publication No. 95/13323 can be added.

However release performance. and/or board properties of lignocellulesic
bodies bound with polyisocyanate compositions containing the above described
internal release agents are still not satisfactcry.
40

Therefore it is an object of the present invention to provide a
polyisocyanate composition that yields satisfactory release of the
lignocellulosic bodies bound with said cemposition from the metal press
surfaces without detrimentally affecting the other board properties.
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PCT/ EP96/ 04&ip97A73d8e present invention provides a polyi socyRCHERI6/04606
conposi tion conprising an organi ¢ conpound derived froma netal of G oup
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i ncl ude™t hose derived from saturated or unsaturated, ali phatic or
cycloaliphatic or aromatic carboxylic acids or al cohol S, ‘g},ef er ably having

from1 to 30 PXREFREPRY Ster SETWP VR MeEY o52b SRdv kst 215508t aBPSF PFRERFAPIID
to 18 carborFitaighe. In PaFe | Al AFFPIUBUPLEAS SorRRIBIRY FiT s&ePH‘sltiYneFuélee
for exanpl e, cohpdxdtaet ds impreved.acid, palnmitic 25 acid, stearic acid,
m xture&sSthereof and the |iKke. Parti cularly suitable
Suitable titanium based organic compounds for use in the present invention
include those described in Japanese patent publication no. 63/207622,
especially isopropyltriisostearoyltitanate. '

20 Suitable carboxylates or alkoxides include those derived from saturated or
unsaturated, aliphatic or cycloaliphatic or aromatic carboxylic acids or
alcohols, preferably having from 1 to 30, more preferably from 8 to 20 and

most preferably from 10 to 18 carbon atoms. Particularly suitable
carboxylic acids include, for example, oleic acid, lauric acid, palmitic
25 acid, stearic acid, mixtures thereof and the like. Particularly suitable

alcoheols include isopropanol.
The organic compound for use in the present invention can be derived from

the same or different carboxylic acids and/or alcohols. Mixed
carboxylates/alkoxides can also be used such as diisopropoxy titanium
30 dicleate.

The organic compound for use in the present invention can also contain
besides the carboxylate and/or alkoxide groups an alkyl group substituent
on the central metal atom.

35 The chelate complex preferably contains as a polydentate ligand a
p-dicarbonyl compound such as acetylacetonate or an acetoacetate. But also
polydentates based con bonds between the Group IVB metal and S or N are
included within the scope of this invention.

40 According to a preferred embodiment of the present invention the
polyisocyanate composition contains a chelate complex corresponding to the
following formula (I}



al cohol s i nclude isopropanol. The organic conpound for use in the present
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PCT/ EP96/ 04606 3 [err] 5 Wnerei’h%(ferr], X[err], Xerr], Xerr], Xerr] and
Xerr] (sanme or different) represent 0 qr S or N,f and. z ?_same or
different) are BhoeEin ¥y Xnd yX 'g affBd o (GPPS 8F et %e‘éﬁ"é’o"% SRR & F el
Rlerr] (same or zdintf 2} dfgye papfidsermnearezgl P ffati & ASAINOCHBBPTLditferehy age
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represent 1an al cgpdizbi cakirdr Dcar Wovarbadi gals haViang Rl (Feme30r cldf frxentl gapresent
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radi cal having lsim S0 d€@Fdrerk)ateireseitd aM J18phaASeMHydrddarbén £edidalHavia® 1 to

Preferably Mi S3a_icaQ£orZratorKED§x§d Br&dobadtley Ti orPieberaly Xerr], Xerr],
Xerr], Xerr], Xerr] and X err] all represent 0. Preferably R err] and

Rlerr] contain brom 1,40,20 garbon. Lo, JRSLLAY gferably 2 to 3 carbon
atons. Preée erab;/ VA anch;ar;e°boﬁj B! R
Preferably X!, X, X, X%, X° and X°® all represent O.
Preferably R® and R® contain from 1 to 20 carbon atoms, most preferably 2 to
3 carbon atoms. Preferably z and z' are both 0.
Preferably R*, R}, R* and R’ contain from 1 to 29 carbon atoms.

20 According to one preferred embodiment of the present invention y and y' are
both 0 and R', R’, R’ and R* contain from 1 to 3 carbon atoms. According to
another preferred embodiment of the present invention y and y' are both 0,
R? and R® contain from 1 to 3 carbon atoms and R* and R' contain from 10 to

18 carbon atoms.

25
Preferred compounds for use according to the present invention are those
corresponding to formula (Ia;

(R'0) M{R’C 0} CHC (O} R¥), {Ia)

30
wherein M represents Ti or Zr, R represents an alkoxy or carboxy group, R®
represents an alkyl or aryl group, R® represents an alkoxy, aryloxy, alkyl
or aryl group, a is 4-b and b is 1 or 2 in case of M being Ti and b is i,
2, 3 or 4 in case ¢f M being 2r.

35

The present organic compound derived from a Greup IVB metal can be obtained
by simple exchange reactions of Group IVB metal alkoxides (e.g. isopropy:
based) or chlorides (e.g. TiCl;) with alkanol amines, carboxylic acids,
hydroxyacids, diketones, keto-esters, glycols and the like; this foliowed

40 either by destillation of the corresponding alcohol ie.g. isopropanol) cr
removal of HCl when using e.g. TiCl,.

. The present organic compound derived from a Group IVB metal is used in
amounts varying between 0.0l and 20 %, preferably between 0.1 and 10 %, more



Preferably Rlerr], Rerr], Rerr] and Rerr] contain from1l to 20 carbon
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stability of the present polyisocyanate conposition 5 a conpatibilising
agent as described in PCT Ratet@.Publ+ 8t i-oe No9:.95/ 83323, (1I)
15 [ |
- Y. Y.

wherein Y, and Y. (same or different) represert C cr S; n and n' (same or
different) represent an integer of from 0 to 2, B and R' (same or different)

20 represent an aliphatic hydrocarbon radical coantaining from 1 to 30 carbon
atoms and wherein the sum of the total number of carbon atoms of R and R'
is between 7 and 40,

The term "aliphatic hydrocarbon radical™ as used herein is meant to include

25 straight and branched chain alkyl and cycloalkyl radicals that may include
unsaturated groups and/or F, Cl, Br, N,.P, S, S: cr O containing groups in.
their chain.

Preferred compounds of formula {II) are those wherein the sum of the total
30 number of carbon atoms of R and R' is between % and 20.

Preferably R and/or R' represent aliphatic hydrcecarbon radicals containing
from 4 to 30, more preferably from 8 to 22 and most preferably from 10 to
18 carbon atoms.

35  According to a preferred embodiment of the present invention n equals 0, R
is a lower alkyl radical such as methyl, rn' equals.l and R' is an alkyl
radical containing from 8 to 18 carbon atoms. '

According to another preferred embodiment of t“he present invention n and n'
both equal 1 and R and R' both are alkyl radicals containing from 8 to 18
40 carbon atoms. .

Preferably Y. and Y. both represent O and n and/or n' equals 1. Preferably
n or n' eqguals 0 and R, or respectively R', iS_a lower alkyl radical
containing 1 to 2 carbon atoms.



I ncorporated herein by reference, can be added. Thus the present invention
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al i phati c hydrosmtbon ripdytaicsiceredt dpesyagatesonre Arei8rednover pradébmetiloyal
from8 to 22 asskyapstespreferably from 10 to 18 carbon atons. 35
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radi cal cont aPARAFCY a®? Recar bbniatrdhisisocyanate-3,3 ' -dimethyldiphenyl,
3-mezhyldiphenylmethane-4, 4'~diisocyanate arnd diphenyl ether dii'socyanate;

and cycloaliphatic diisocyanates such as cyclohexane-2,4- and -2,3-

diisocyanate, l-methylcyclohexyl-2,4- and -2,6-diisocyanate and mixtures
20 thereof and bis-{isocyanatocyclohexyl)methane and triisocyanates such as

2,4,6-triisocyanatotoluene and 2,4,4-triisocyanatodiphenylether.

Modified polyisocyanates containing isocyanurate, carbodiimide or

ureteonimine groups may be employed as well. '

Further useful isocyanates are methylene bridged pclyphenyl polyisocyanates,
25 including diisocyanates, triisocyanates and higher polyisocyanates together

with any phosgenation by-preoducts.

Preferred isocyanates to be used to form the compatibilising agent are
aromatic diisocyanates or polyisocyanates cf higher functionality such as

30 diphenylmethane diisocyanate or mixture of methylene bridged polyphenyl
polyisocyanates containing diisocyanates, triisocyanates and higher
functionality polyisocyanates.

The compound according to formula {II) and the isocyanate can be pre-reacted

35 to form the compatibilising agent or the compound according to formula (II}
can be added to the polyisocyanate composition as such where it can form the
reaction product in situ.

The compatibilising agent (in the form of the compound according to formula
40 {II)}) is added in an amount varying between 0.5 and 15 *, preferably between
1 and 10 %, most preferably between 1.5 and 7 ¢ by weight based or the
polyisocyanate whereas the present organic compound derived from a Group IVB
metal is preferably used in an amount ranging from 0.1 to 10 %, most
preferably from 0.2 to 7 * by weight based on the polyisocyanate.
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In order to further improve the stability of such a polyisocyanate
composition a compatibilising agent as described above (in terms of the
compound corresponding to formula (II)) may be added in amounts wvarying

25 between 0.5 and 15 &, preferatcly between 1 and 7 -, mcst preferably between
2 and 4 % by weight based on the polyisocyanate.

Conventional release agents can be added to the polyisocyanate composition
of the present invencion'containing an organic compound derived from a Group

30 IVB metal and optionally the above described compatibilising agent. By
doing so the release performance is further improved ; pretreatment of the
press platens with external release agents is not needed anymore. Further
board properties {especially wet properties) are improved.

35 The conventional release agent is present in an amount varying between 0.2
and 10 =, preferably between 0.5 and 6 3 and most preferably between 1 and

"3 ¢ by weight based on the polyisocyanate whereas the organic compound
derived from Group IVB metal is greferably present in an amount varying
between 0.2 and 4 *, most preferably between 0.2 and 2 ¥ by weight based on

40 the polyisocyanate and the compatibilising agent is preferably present in
an amount varying between 1 and 4 * by weight based on the polyisocyanate.

In crder to stabilise the emulsion conventional surfactants such as
silicones can be added in an amount varying between 0.1 and 1.5 %,
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formula (11) can be added to the polyi socyanate conposition as such where
it can formthe reaction product in situ. The conpatibilising agent (in the
form of the conpound according to fornula 40 (1)) is added in an
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w4y Hhe® R e

between 0.2 an ylso

to further i nprpov)ésﬁlﬁ%a %’fpﬂ"{ 2 fhesﬁ?:‘?‘?l "}5‘81’?%(}6 JSfap e reactive functional

groups in the poly51loxane molecule (the equivalent weight) ranges from 100
to 3500 and preferably from 500 to 2500; the combined formula weights of all
isocyanate reactive organic radicals R do not exceed 40 % of the total
20 ‘molecular weight of the polysiloxane compound; the combined formula weights
of all non-isocyanate reactive radicals R' + R" together do not exceed 40
% of the total molecular weight of the polysiloxane compound; the combined
formula weights of all the organic radicals R + R' + R" in the molecule
together do not exceed 60 % of the total molecular weight of the
25 polysiloxane compound; the polysiloxane compound contains an average of at
least two isocyanate reactive functional groups per molecule; at least two
of the isocyanate reactive functional groups in each molecule are located
on separate organic radicals R, attached independently to different silicon
atoms in the polysiloxane compound; the isocyanate reactive Ffunctional
30 groups R are selected from the group consisting of alcohols, carboxylic
acids, phenols, thiols, primary or secondary aromatic amines which centain
no oxygen and have not more than one nitrogen atom attached directly to, in
conjugation with or incorporated within, the aromatic ring nucleus, and
secondary aliphatic amines wherein at least one of the alkyl carbon atoms,
35 bonded directly to the nitrogen atom, is not a primary carbon atom; the
molecular weight of the polysiloxane compound is between 1000 and 30000,
preferably 2000 to 15000 and most preferably 4000 to 8900; and the
pelysiloxane compounds are substantially insoluble in liquid polyisocyanate.

40 In the polysiloxane compounds the hydroxy, mercapte, or amino organic R
radicals can be attached to the silicon atom directly to carbon or through
oxygen, nitragen or sulfur carbon bonds. Preferred R radicals are those of
the formula HO-R"'-, H.N-R"'-, HNR"'., and HS-R"'- wherein R"' is a divalent
linking group comprised cf carbon and hydrogen; carbor, hydrogen and oxygen;



conposition a conpatibilising agent as described above (in terns of the
“conpound corresponding to formula (11)) may be added in anpbunts varying 25
between 0.5 and 15 % preferably between 1 and 7 % nost preferably between
2 and 4 % by wei ght based on the polyisocyanate. Conventional release
agents can be added to the polyisocyanate conposition of the present

I nvention containing an organi ¢ conpound derived froma Go | VB
nmetal and oﬁY?B?f&P t he above descri bed conpati bilising aggﬁé&ﬁwﬁdoi ng
so the release performance is further inpreved ; pretreatnment of the press
platens with external release agents is not needed anynore. Further board
properties (eyseet.aliygregen prépBrifpes)cazpen | Myernger. amb nitrogpRe or carben, -

- conventi onal hydregee 2yroen iapdpmnetengeni n dpecafiurexagplesi o§ BBt weegiue 2ttand
10 % pr ef er althiylaeweamyerte, aprcbpyl 8heq Nhlexansthypered, ededahytHye nee e ACH,cRON, 13- %
by wei ght bas@gd- 0pnhdnig€edty! Bitg0 premAlefe WASIMRRR ehB L - OF, B LK, CEO PO, odﬁ,r-l,v.ed
from Groyp I\@&PI@A d-ﬁcﬁ"—@ﬁt@ro@b-' ywrmrescem o ag anaranpum d\éﬂé%.'bgg J;e;%'%sm
and 4 %° oSty PT Gf BLERIeP o ML, O R Lnn O BY.HRID %@ oD 140, ghe

p0| yl Socyanatpre brl %gnipat I 3! nr.% aq_{gn a:.n§ Ptog. a omss?.gta n ﬁ:rx!\
anount varyin Weeh T-and Z % E nfte gﬁ%‘ focyang I n
order to stabj é’gr‘fgﬁé BRI o ebhVER 5n5rl°m rf%c? upCtioRAl R Brdirebies
can be added Hrﬁfé’f?béﬁuﬁﬁf’ Yar PRhdHRWERP BERCRIfH ©1.% Se4icon ajeme7/ 17388
PCT/ EP9Y 0460¢ préicatreh|aporret iBerR'0 radicahdcad, 76 ary pydrerapven nrs subati tuted
pol yi socyanategaiarpliesl of Itbrerentiven] radiicels eresgontare alkdylidadicals such
pol ysi | oxanesass 8A# UdeRh$l] @Ethylnsptapyal ashtiyht tayiyBCiheSyl( SoEY1ASdedy®} Cdoagtgl), OF
fatty acid ardcigseddt, faatitnyrdeyl radiGhds caiBlenyinpshiRoelyehaf bd tnex@ay1, a1iya
Pol ysi | oxanes,rantheRUMOI 8] db 190X 65c13b €k A 6081 da8Y. LAl Iad RoLdcBLEPXanGS
to be uged as.an.agditiQ0al; el 8ASe. AN s@&FQEdérrégpﬁeQ Ih%e{? £SR8thapheny1

i nvention are gasle CQ-[EH sing;LrQm OLAt ;',‘c; hé 1e Q
§ gcg g % ? Ip B}V yl radicals;
TR R IR it S

has an avera ’Gﬁ’rf‘lﬁéd’cﬁg B3l ehynssRtor ‘FS’- Hatchas frChlprPPRAPYSy 4 -bromobutyl,

non-is ocyanat% 3p éﬁ@ﬁ%r@pwi c chlorocyclohexyl, bromophenyl, chlorophenyl, a,a,a-
20 trifluorotolyl and the dichloroxenyl radicals; the corresponding

cyanohydrocarbon radicals such as 3-cyanocethyl, 3-cyanopropyl and
cyanophenyl radicals; the corresponding hydrocarbon radicals, such as ether
and ester hydrocarbon radicals such as -(CH,},0C,H,, - (CH,),0CH,, - (CR,},COO0C.H,
and -(CH,),COOCH;, the corresponding thicether and thicester hydrocarbon
25 radicals such as -{CH,).SC.H, and ~ (CH,),COSCH,; and nitronydrocarbon radicals
such as the nitrophenyl and 3-nitropropyl radicals.
It is preferred that the R' radical be an organic radical containing from
1 to 10 atoms. In the most preferred embodiment of this invention at least
90 % of all the R' radicals are:mechyl radicals. There can be an average
30 cf from O to 2 R' radicais attached to the silicon atom, i.e., b has an
-average of from 0 to 2 in the above formula.
The R" radical in the siloxane compounds useful in this invention can also
be an hydrocarbon or substituted hydrocarbon radical. The illustrative
examples set forth above with respect to R' are equally applicable here.
35 Likewise, the preferences set forth for R' above apply to the R" radical.
There can be from 0 to 3 R"” radicals, on the average, per silicon atom,
i.e., c has an average value of from 1 to 3 in the above formula.
Most preferably, the R, R' and R" radicals are all organic radicals attached
to the silicen atom by carbon to silicon bonds, by,carbon—oxygen-siliqon
40 bonds or by carbon-sulfur-silicon ktonds.
The polysiloxane compounds can be either solid or liguid in form and are
required to be substantially insoluble in isocyanateé liquid. In order to
use a solid functional siloxane it would be necessary to dissolve, disperse
or suspend the siloxane in one or more silicone surfactants. Hence, it is



radi cals; b has an average value of about O to about 2; a + b has a val ue
of about 1 to about 3; ¢ has an average value of fromabout 1 to about 3
and 15 preferably 1 to 1.5; the ratio of the total nolecul ar wei ght of
the polysiloxane conpound to the total nunber of isocyanate reactive
functional groups in the polysiloxane nol ecule (the equival ent weight)
ranges from YW®9xr388500 and preferably from 500 to 2500; thepCoaPoIcdacs
formul a weights of all isocyanate reactive #)rganl c radicals R do not exceed
40 % of the total 20 nol ecul ar wei ght ot the polysil oxane conpound; the
conbi ned f or npketeseeghhat ofheatunchidhall SfinyRsRL emplyed ibseis Adgead Fobh. twile
together do nehe exsesdit¢hb’end 11418 ot Oh13kadD L Wady JBE BNk bhlfe, from 1 to
pol ysi | oxane qoeqRUEshcitikes ORI Nedef iy Erm&m £n@f bl vilhes Ay 9?&‘ iﬁ the
radicals R + B'an & fE&n BB‘%”IHo@%k%&%?SJ elrhquolggtslagxu?e%gg e s:.loxanes

total nolecul 0

pol ysi | oxane %%)n wg;g °on]t°tgp‘r31ts° w30 ref e # )%H?eas{g)%ab ﬁ“go'&%fén%’fege‘ably
reactive functiona roups m)l ecul e; at least two of the isocyanate
reactive f uncF?’B‘i‘?éP%Tléu%‘?‘E?Pléa%TYﬁbﬁ%efﬁ ETRENIHUAR BT bh t8RRAesert binfeni C
radi cal s R affeRofdeianadépelvdents y124§ drdiflebkntfron| Peorcoahing dnd Thgo 412T
pol ysi | oxane evwnigebirl frem@oldsbpidrat e reacti ve functional 30 groups R
are sel et ed fhomrefierogdosiiogams icotpaupddfarel endral Set CrirbRXBdloh, &HedSin the
phenol s, thi okslueplidtRBYEcR! (HELHRUIISquvAIEAE iveiqhl, ne§, MI&Q EMBE AL fQunla
oxygen and hayeighes JFOfRct RN 278a 1Y kRS s&d g RLLached (U Eﬁf cLYa,.I wélr%l
conj ugation waid @F iNERE RBKBENRE Wr‘nﬂianwei s O -goé}a{agﬁ 1Ga& 1.v’e 9TONRE

secondary alighatige glses%dmerel n gt d €8S Pne 0 car

-_la
-35 ndedpg]! & en atony Aot A% Prii mary car bon at om

t he ol glcul ar %?X%F fh’és ﬁolhy’ ’1"1"‘ x Sifs* C‘H‘r’?'boﬁ?rﬁsrsmﬁéf’v\ié‘éﬁei’eﬂo cqpefl ymer
30000, prefer8 2’00'0 %0 15000°F and® sk prefertall ¢ 2060 td B806B0m and she
pol ysi | oxane é%%éu‘ﬁif&‘&‘ﬁ &:03 4 b%it (GR¢ i IO CHAB ARG ‘e - Q] ISiEGEH:t:  having a
pol yi socyanat Bolegplar weight toffcabent PP .0k diyeronenu ndent heitwdiax pf 20e0L4apt O,
or am no orgabt 1R ddi Gal 85 Ganarde aatitsacdiad 40 1Eheestidtores;atom directly to
carbon @0 t hr eelgh:bupgens1 nist kogeEraRy Sutlckinat aEhDNR:hON tbpo Rk hESithgRene
radi cal s are igpassinate tdoemilar Muos:. HOSER. (cx,) 4o F3:]ibk Ro) - 1si kIR C{{%ﬁrsl':"l cﬁ‘gﬁﬁ
HS-R'' - wher ehdvikg' 4 s ﬁdpdx\ﬁalacﬁﬂtvaléﬂkb&gjhgr PHP o Onp.l‘:)l qunoqg &l%r Qelg%@
hydrogen Car% ng;lqgegopng,oggyg;rg {c) is 3% » and a viscosity of about
55 centistokes:;

25 Polysiloxane I1% has an approximate fzrmula as follows:
(CH,},Si0[S1i (CH,) 0], [Si{CH,} (C,H,0C.H,(OH)CH.OE:Z! .Si(CH,). having a
molecular weight of 1313€, an equivalent weigrht a: of 411, ib) is 16 :, and
{(c) is 33 =;

Polysiloxane v has an approximate formula as follows:

30 {CH;) ;S10{S1i(CH,),0},;[Si (CH;) {C,H,OC.H, {OH) CH.OH)C]-Si iCH.j, having a molecular
weight of 6154, an equivalent weight {(a) of 445G, (b) is 15 >, and {(c) is 34
35

Polysiloxane v has an approximate formula:

{CH;) ,SiO[Si (CH,) 0] [Si (CH.} {C,HOC.H. (OH) CH.OH)C},Si1CH.), ha ving a molecular
35 weight of 5918, an equivalent weight {a) of 592,{k; is 11 *, and (c) is 34

%;

Polysiloxane VI has an approsximate formula:

(CH;} ;SiO[Si(CH.).0};[Si{CK,, (C,H,0C.H, (OH) CH.CH) G} ..S% (CH.), having a

molecular weight of 6980, an equivalent weight (a; cf 249, is 26 =, and
40 {c] is 28 #;

Polysiloxane VII has an approzimate formula:

(CH,) CH (OH) CH.OC,H,S1i (CH;) :C! Si(CH,) ;0] ;,S1 (CH,} ,C,H.CC.H, (OHJ CH. having a

molecular weight of 6962, an equivalent weight (a) of 3481, (b) is 3.4 £,
and {c} is 35 i;
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PCT/ EP96/ 04606 car bon, hydrogen and sul fur; carbon, hydrogen and nitrogen;
or carbon, hydrogen, oxygen and nitrogen. Speci fi c exanpl es of R"

i nclude the nethyl ene, ethylene, propylene, hexanethyl ene, decanethyl ene,
-CH err]CH(CH err])- CHerr]-, phenylene, butyl phenyl ene, napht hyl ene,
-CH[err]CH[err(lSCH err]CH err]-, -CHerr]CHerr]OCH err] -

CH err] CH er ™' ]-O-(CHerr]-CHR Oferr]- where n is (quéi‘?ﬂmw S
descri bed as above or H A preferred R graup is
-CH[err]CH[err]CH[err]O(CI-l[err%Cl—l(ICI-l[err])O)[err]H where nis 1 to 5.
Preferably, tBeRFsiftieHamg grbBlp Icontd@ihs f&abm FRBDIFINDAB i nfaFReien
t o hydrogen ati6tas; SlolslihéﬁézQiasri(%)$Jr(§rﬂaiP‘l—GHGZ§*f%ﬂn%tllcﬁﬂaIWthq 8di=cellepylene,
preferably 3 thevild, andolgcobarl weinhd af 53atheednd on 2gsitaleon waighm (i) of 1923$
i ndi cat ed abous; ishe.R,r aduced; ¢ars7be; any hydrocarbon or substituted
organi ¢ radi calol ﬁxhqssﬁatnie/e Rxradieal s rarrﬁserstpﬁfexadxkxlteradi&akﬁnﬁil&h
as the net hyI

E{s:ﬂ'&ﬁ Yd]’ {Q&E}M&HOH@MCH(MEH(&Q}NE;MFW | sified ]'IhF
oct adecyl gylar@i o§ 788k YN Jémg £ Qeignt!al) gl@f Vw y!
and hexenyl radlca S al kyl radica suc £he cyclo
cycl ohexyl rad aP2alce I radi cal s such as the hen |, xen%/ and napht hyI
radi cal s; aralPids Yr”d'd]i ?:éilas“ 8uch®as PAE berfsyl aﬁﬂpz’ ‘bﬁér’fy’e Ryl F£&uF Baylsa ¢

al karyl ¥oudi cdFt:) SHORSIHEHN Y ol 6FHs) S1 teyHQHGHEH AN 91:5F el loal shavihe a
corr espondi ng mhidawhyd wetahtbeh 632 amkeguiyaténtawei8ht HEbREFOpyYIb) is 19 8, and
4- br onobut yl , (3} 3;s332 rzi.f | uor opropyl, chlorocycl ohexyl, bronophenyl,
chl orophenyl, [err]- 20 trifluorotolyl and the dichloroxenyl
‘radicals; the vieR! 6 £$RO NG B veY ANARYEHI0S et Oty 8flictal o155 0MbxaSe compounds
3- CyanO@ishY' , iR" QY@'}QP;FQB}SJ/an@EQs,CM:%QOJEH?@QNAMEaﬂioﬁ@é Se bhendeQr bESRAGDN rBQsc

hydr ocar bon radi gal 3 Z@aﬁgn {?&10 ‘Eﬂr' 90, ' agLralg, § UGS

err err

%—m

- (CH
(CI(—I[ ehe]r;][)ehe]rcr err Haé:r{ EERaFeS 139°yanqf containing

_cor r espondi ng *PTR3 ?’n‘ér“ th@9¢H; B'é%f’é?a 0"r°6‘E%Pr"5 ry¥ed from Group I8 mgEs a8
-(CH err]) [erRt SCPEMOErer Fe awcvswmpemn] eePteeOBaR] & pPparake components
ni t rohydd®car bot mixdpg dibemsimriediared feprirt r oprepicabiird 3o nthe dpgrgpphlulosic
radicals. It metegmieterred that the R radical be an organic radical
containing from1l to 10 atons. In the nost preferred enbodi nent of this
i nvention at bemat p0tdred dhberdthondd rebshiseabgenas ecoet hydedr adécraling tBhehe
can be an aveﬁoags%nsqnvemef, abé 9BLR1E B rdwdRes | asliec 13 yaFuhaciag {RatdaeySidsi £0N
atom | -5 wgi?és a@n@‘é@ﬁ@g?m@nli&ﬂr{k&'t Beaguhg' pt:bfol@?ﬂx\éecgmaﬂlx% e.g. free
hydroxyl, carboxylic acid or ester groups, including oxidised polyolefins.
A preferred polyolefin is polyethylene. Preferably oxidised homopolymers
of polyethylene or copolymers of ethylene and vinylacetate and saponified
e, p-unsaturated carboxylic acids such as those based on acrylic acid are
30 used. Preferably the polyethylene wax has a melting temperature in the
range 80 to 100°C, a viscosity in the range 25 to 50 cPs at 140°C and a
hardness in the range B0 to 98 dmm to ASTM D5 and is of low crystallinity.
The number average molecular weight of the polyethylene is preferably in the
range 500 to 4000. A particularly preferred polyethylene wax is A-C €702
35 available from Allied Signal.

In the case of functionalised polyolefin waxes these can be pre-reacted with
some of - the Group IVB metal compounds of the present invention, in
particular the titanium chelates.

40 The pre-reaction proceeds as follows, The functionalised polyolefine wax
is melted at about 9C°C and reacted at this temperature with the organic
compound derived from a Group IVB metal. A compatibilising agent {in the
form of a compound accordirng to formula II} 1is added to this reaction
mixture before the mixture is cooled down to room temperature. The product



The R' radical in the siloxane conpounds useful in this invention can al so
be an hydrocarbon or substituted hydrocarbon radical. The illustrative
exanpl-es set forth above with respect to R are equally applicable here. 35
Li kewi se, the preferences set forth for R above apply to the R' radical.
There can be fromO to 3 R' radicals, on the average, per silicon atom
i.e., ¢ has MMORIATEYe value of froml to 3 in the above for 696
preferably, the R R and R' radicals are aji organic radicals attached to
the silicon atom by carbon to silicon bonds, by carbon-oxygen-silicon 40
bonds or by cafdsomdsisl ¢ pasty fiewd WEshcanTitee a6 Ly Stk BRednkite hBslifidecyaantee
ei ther solid orhd pglyidoéyrnhos momprbisien fexperigdstad pevaguisse AtePEg IOyspersion
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or nore sklic walil§ §P6LaU §n dHENSS. J.l’.t;c Rate. \Q@eggnngZI?@%ompound derived from
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wi de range, fr?)m 1 P Y RFGOB” gé}ﬁ/tls? it génera Ig%p ef erred ?’ha?he
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wei ght of the ¥19UBkaffeying betweennl pad\A £ h et basediobhe BP@f‘éF&Iﬂ“ﬁt?OOO
to 15000,1%and nost preferably 4000 to 8000. Commercially avail able

pol ysi | oxane compdisndsseises nbntfiunttieonptisednpollypiafan woieposthesensan rrel adizdDC
1248 avai | abl eséga@atddaw tconné nyignode lagesi4l 2dcanial | fbl whef fom Gof dac higuebus
10 The prefgiisesh,Sids@xafca CONNALNESnRRE bHOSRwEEH § Odrddh doel:owy whegi, N
the val ue |istgd 4012 etwied Bt AL LNLigHE] GBln pldierhih i BEtweadTai D115 o
formul a yei ghtﬁ,{ Q.nghgacfr xgmz;@,g@ gégélﬁlemr #aséggné@mr)@;egem tQJ Lmss of the
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compatibilising agent

20 The polyisocyanate compositions of the present invention are extremely
effective in minimising unwanted adhesion to caul plates, press plates and
other surfaces with which the treated lignocellulosic material may come into
contact. Their release performance is improved compared to polyisocyanate
compositions of the prior art, as well as the obtained board properties,

25 especially after humid ageing.

The polyisocyanates for use in the composition of the present invention may
be any organic polyisocyanate compound or mixture of organic polyisocyanate
compounds, provided said compounds have at least 2 isocyanate groups.

30 Organic polyisocyanates include diisocyanates, particularly aromatic
diisocyanates, and isocyanates of higher functionality.

Examples of organic polyisocyanates which may be used in the composition of
the present invention include aliphatic isocyanates such as hexamethylene

35 diisocyanate; and aromatic isocyanates such as m- and p-phenylene
diisocyanate, tolylene-2,4- and -2,6-diisocyanate, diphenylmethane-4,4'-
diisocyanate, chlorophenylene-2,4-diisocyanate, naphthylene-1, 5-
diisocyanate, dipheﬁylene-4,4‘-diisocyanate, 4,4'-diisocyanate-3,3'-
dimethyldiphenyl, 3-methyldiphenylmethane-4,4'-diisccyanate and diphenyl

40 ether diisocyanate; and cycloaliphatic diisocyanates such as cyclohexane-
2,4- and -2,3-diisocyanate, l-methylcyclohexyl-2,4- and -2,6-diisocyanate
and  mixtures thereof and bis-({isocyanatocyclohexyl)methane and
triisocyanates such as 2,4,6-triisocyanatotoluene and 2,4,4-
triisocyanatodiphenylether.



having t he approx mat e f or mul a
(CHerr])[err]SIASI (CHerr]):Qferr] [Si
(CHerr])(derr]Herr]QCHerr]CHCH ( O HQ Si(CHerr]) having a
nol ecul ar wei ght of about 6000, a hydroxy equival ent wei ght (a) of 2000,
(b) is 11 % (c) is 35 % and a viscosity of 160 centi st okes;

Pol ysi | oxane hydr oxy functional thioether copol yner

appr oxi nat e f‘&d’ﬁtf@&[HOCH[err]CH[err]SCI—I[err](CH[err])[err]E WJ@%& )
O] [Si(CHerr]CHerr]CHerr]SCHerr]CH err]®H having a hydroxy equival ent
wei ght (a) of 2750, a nolecular weight of 5500, a value for (b) of 4.3 %
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111 has ugatoniminsyr GXPWRA e MY fBP mAmRloyedasas  yedjl} ows: Further blocked
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_appr oXi rrhq e no. 1444933,f GP rgpean patent publication no. 516361 and in PCT patent
(CH err]) [ err jpSPyBrriwHper ryty PI82] €31 eL#9 PSi¥CFferr]) '
(Jerr]Herr]Oerr]Herr](OHCHerr]OH .S (CHerr])[err] having a
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% and (c) | Yiddodandid ysumkOX30éh as the commer¥hally d1@Slabledfixtures of 2,4~ and
approxi mgi € 2 g-isomerd Qhdh s thORERELde) oS Sha hEEL i&wia{a L{;lt[e%r;sﬂoduced
[Si(CHerr] (g es}f]Js'ale?JALquesquLsﬂJ-méQd)‘%ai %%H&L err]

(CHerr])[err] avi ng a nol ecul ar wel ght 6980, an equi val ent wei ght
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wei ght of 696ZPhoggenakidAny/BywirpduRtisght (a) of 3481, (b) is 3.4 % and (c) is
39 % WO 97/ 17388

PCT/ EP96/ 0460@referred isocyanates to be used in the present invention are those wherein
the isocyanate is an aromatic diisocyanate or polyisocyanate of higher
25 functionality such as a purs diphenylmethane diisccyanate or mixture of
methylene bridged polypheny> polyisocyanates containing diisocyanates,
triisocyanates and higher furctionality polyisocyanates.
Methylene bridged polyphenyi polyisocyanates are well known in the art.
They are prepared by phosgenation of corresponding mixtures of polyamines
30 obtained by condensation of aniline and formaldehyde. For convenience,
polymeric mixtures of methylene bridged polyphenyl polyisocyanates
containing diisocyanate, ~riisocyanate and higher functionality
polyisocyanates are referrecd to hereinafter as polymeric MDI.

35 Preferably the polyisocyanate is liquid at rocm temperature.

In order to further improve tzhe storage stability of the polyisocyanate
composition of the present invention an inert diluent may be added to the
composition. Suitable diluernts include plasticizers of the type mentioned
40 in "Taschenbuch der Kunststcff-Additive”, Ed. by R. Gachter aand H. Muller,
Carl Hanser Verlag Munchen, third edition, 198%. Preferred diluents are
phthalates, aliphatic carbexvylates, fatty acid esters, Linseed o0il and
Soybean oil. A particularly preferred diluent is Priolube 1403 available
from Unichema being methyloleate. These diluents are added in amounts of



10 Pol ysi | oxane VI has an appr oxi mat e

formula: (CHerr]) [err]SIOS (CHerr])[err]O[err] [CHerr]) Si
(derr]Herr]-PHNHCerr]Herr])Q[err]Si (CHerr])[err] where PH -
phenyl ene, having a nol ecul ar wei ght of 5782, and an equi val ent meight (a)
of 1927, (b) is 9.9 % and (c) is 37 % 5 Pol ysi | oxane

has an  Vé@PYURSBat e f or nul a: (CH[err])[er’l’?";:ﬂ‘:tqﬁ@i‘606
(CHerr])[err]Q [err][HOCH err] CHOHCHOHCH(;GH err] OH) CH(CH err] OH) Si
(CHerr])Q([err]Si(CHerr]) having a rmlecular wei ght of 7550, an

equi val ent weifgbt 1 a9 49f pddf38, bX bpighs B& U0 aacks( by Wedg6 of)poRglyiyhmacanand
X has alprefer@Ppy Ol AAbEnts of from 1 to lbOopamtlsaby Ikkight per 100 parts by

(CH err])[err]uigdSbs (Al esddvddser] O [err][(CH err]) Si _
(C[err]H[err]G:I—I[err]Cl—I(O—I)CI—I[err]O—I)O][err]Sl (CHerr])[err] havi ng
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and (c) is 3 imte
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pol yi socyanat ecopbinagien nyithonpatidrihi sphyenggench and oegernibed cdnpdGnd Patent
derived 16 om @ppujrakidh wet HP96/P0BRE® .one hand and the pol ysil oxane on the

ot her hand as separate conponents 20 and m xing themimredi ately prior
to applicatiomn tgardehullak OPOpLdfet QS| SadiRi @ | @ . bl bl Pinef e e&lylsocyanate
conventional r&hgage;&edd Stre0 p@@sé&eqn@é}&%-ﬁ' 19 10 ,.JBQl At SaMEN! Q)
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[ err] - unsat ur atedghtc hp4rdx §h ithearildssanyerrt®s t hose based on acrylic acid are
30 used. Preferably the polyethylene wax has a nelting tenperature in
t he rangeo 80 tThelPdly@ssdyanatte \Homedsikion idf the prasge 2bvéraibh) €4fS bat made by
140[err] C and sampey ANEisg the ihgretiodt38 80 rbém SmgbratdR.ASTM D5 and is of |ow
crystallinity. The nunber average nol ecul ar wei ght of the polyethylene is

preferably inqfgecrauge 2ntPoGQ0-a1480 PESdck falaA i ¥n PL ef &ILEL PO YLPYIiGge

wax is A-C 67 %gnocellulosxc bodies by bringing lignocellulosic parts into contact with
25 the presen: polyisocyanate composition and by pressing this combinatiorn.

Therefore the present invention also provides a2 process for binding

lignocellulasic marerial comprisihg the steps of

a} bringing said lignocellulosic material in contact with the present
30 polyisocyanate composition and

b) subsequently allowing said material to bind.

The lignocellulosic bodies are prepared by bringing the lignocellulosic
parts into contact with the polyisocyanate composition like by means of
35 mixing, spraying and/or spreading the composition with/ontoe the
lignocellulosic parts and by pressing the combinatiorn of the polyisocyanate
composition and the lignocellulosic parts, preferably by hot-pressing,
normally at 150°C to 250°C and 2 to 6 MPa specific pressure.
Such binding processes are commonly known in the art.
40
In waferboard manufacture the lignocellulosic material and the
polyisccyanate compesition may be conveniently mixed by spraying the present
polyisocyanate composition on the lignocellulosic material while it is being
agitated.



35 available fromAllied Signal. In the case of functionalised

pol yol efin waxes these can be pre-reacted with sone of the Goup | VB netal
conpounds of the present invention, in particular the titaniumchelates. 40
The pre-reaction proceeds as follows. The functionalised polyol efi ne wax
Is nelted at about 90[err]% and reacted at this tenperature with the

organi c corrpw{?glmc}ggsi ved froma Goup IVB netal. A conpati bwp?ﬂoﬁ&ent
0 to 'S

(in the form a conmpound according to fornmula I'l) is adde

reaction m xture before the mxture is coolldd down to roomtenperature. The
pr oduct WO 27/ }7388 . ; ith -
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wax of betweemxfernk aswhllp £ a premperaabke beeweassehb00CSamdNBOSCY) AnDEte start of

pr ef erablsy betavwesruficandng rin 5t may by heepfihi dudsed essehtialpoloy c&ky ddtatie
The organi ¢ Coppaiplacdariy oskal [t Rei@ OLHRabeBui®l &l ekGorRieteTaaBL YagRh €365
I'n agl amunt  \arifengh et g er vda %oQMl@x%e BObukised Lt aRhYr S WREN Y & R
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I's preferabl yigrt SeenE'ocless aor} grimlim\;e agr}llwggxkgt urg er trena mélnt/ouby Vel 6ht
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pol yol eft%h waxes, these can be added separately to the |ignocellulosic
material in t BI¥oOFRR BFocsh® 45 PAstAC _ATHYST NP IfatAnY e ma8Bf1d8re oh aftzbgprd
bet ween 5 and kaerrogrieniivedhitas rieneacastspng desrsbanrSwiicb2breby uord §ht sustost
preferably bemareiacSuemdtiebpidcess may npy bgerqghtded Fhéimivediibd wiis pelspedtednd
wax enul si on «sechlisd Hehesqar DC @56 mafutddCu iy 68 @dtii urnyeist t o iberbbeid)egdrtdc
and 30 %sby webgtd (bascdn® dNhPIHoRESOGHAVR0@ONPOSI tion containing the
G oup 1VB netal conpound and the conpatibilising agent. 20 The

polyi socyanat ngORROS: bida81 06 i Radlc 8L Ubed BYEDEd108e &t SXLRBIPLYodchips,

wood fibers, shavings, veneers, wood wool, cork, bark, sawdust and like

waste products of the wood working industry as well as other materials
20 having a lignocellulosic basis such as paper, bagasse, straw, flax, sisal,

hemp, rushes, reeds, rice hulls, husks, grass, nutshells and the like.

Additionally, there may be mixed with the lignocellulosic materials other

particulate or fibrous materials such as grinded foam waste (for example,

grinded polyurethane foam waste), mineral fillers, glass fiber, mica,
25 rubber, textile waste such as plastic fibers and fabrics.

When the polyisocyanate composition is applied to the lignocellulosic
material, the weight ratio of polyisocyanate/lignocellulosic material will
vary depending on the bulk density of the lignocellulosic material employed.
30 Therefore, the polyisocyanate compositions may be applied in such amounts
to give a weight ratio of polyisocyanate/lignocellulosic material in the
range of 0.1:99.9 to 20:80 and preferably in the range of 0.5:99.5 to 10:92.

If desired, other conventional binding agents, such as formaldehyde
35 condensate adhesive resins, may be used in corjunction with the
polyisocvanate composition.

More detailed descriptions of methods of manufacturing waferboard and

similar products based on lignocellulosic material are available in the
40 prior art. The techniques and equipment conventionally used can be adapted

for use with the polyisocyanate compositions of the present inventicn.

The sheets and moulded bodies produced from the polyisocyanate compositions
of the present invention have excellent mechanical properties and they may



effective in mnimsing unwant ed adhesion to caul plates, press plates and
ot her surfaces with which the treated |ignocellulosic material may cone
into contact. Their rel ease performance is inproved conpared to

pol yi socyanate conpositions of the prior art, as well as the obtained board
properties, 25 especially after hum d agei ng. The pol yi socyanates for
use in the cow@s11m8h of the present invention may be any or BEIER6/04606

pol yi socyanat e conpound or m xture of organiG pol yi socyanate conpounds,
provi ded sai d conpounds have at |east 2 isocyanate groups. 30 Organi c
pol yi socyanat epe uswel igleny difi sigeC yinatosns wiparet suahl artiglenpoaaiustomarily used.
diisocyanates, and isocyanates of higher functionality. Exanples of organic
pol yi Socyanat esyuhi fanfBeh D 19588 rhtbdt Bot GREDDNE tiDBy Ofnet P&leagg,e@&amples.
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The organi ¢ polEgisRi€yanate nmay al so be an i socyanate-ended prepol yner nade
20 '

28.4 g (0.1 mole) titanium tetraisopropoxide and 56.4 g (0.2 mole) oleic
acid were mechanically stirred in a glass vessel under a nitrogen atmosphere
at ambient. Subsequently the reaction mixture was heated up to 120°C at
which temperature ca. 11 ml isopropanol was slowly distilled off over 1 hour
25 {yield 92 z). After the isopropanol had been distilled off the dark red
liquid reaction product was allowed to cool down and stored at ambient under
a nitrogen blanket until use.
A compesition comprising 100 pbw of polyisocyanate (polymeric MDI, SUPRASEC
1042, available from Imperial Chemical Industries) and 3 pbw of the above
30 obtained diisopropoxy titanium dioleate was prepared.
This composition was used to bond soft wood fibres at 6 % binder loading
based on dry wood (same conditions as in example 1}.
Perfect release was obtained without any pretreatment or coating of the
press platens.
35 '
EXAMPLE 3

A compoéition comprising 100 pbw of polyisocyanate (polymeric MDI, SUPRASEC

DNR, available from Imperial Chemical Industriesj, 3 pbw of Ti-aca 105
40 {available from Hiills), 3 pbw of cetylacetoacetate and 3 pbw of methyloleate

was prepared. The storage stability of this composition is improved over

the compositions of examples 1 and 2.

This composition was used to bond soft wood strands at 9 3 loadlng based on

dry wood. Boards ¢f 12 x 450 x 450 mm and density 720 kg/m’ were made with



by reacting an excess of a diisocyanate or higher functionality
pol yi socyanate with a polyol. Water-enul sifiable organic polyi socyanates

| i ke those described in UK patent 10 no. 1444933, in European patent
publication no. 516361 and in PCT patent publication no. 91/03082 can al so
be used. Mxtures of isocyanates nmay be used, for exanple a m Xxture of
tolyl ene dii e isoners such as the connerC|aIIy avai

of 2,4- and ﬁ@ﬁ%ﬂ?@&G i somers and al so the m xture of di- Pgﬁhﬁaﬁééﬁk

pol yi socyanates produced by phosgenation ofieaniline/fornal dehyde

condensates. Such m xtures are well-known in the art and include the crude
phosgenati on FPUUBRYSFSCRANPLIHERS TR TRPPRN OBV e ypfRETytayer bound with
pol yi socyanat eelyirdcienaty opositipr JSETANTAE d044) F?@Gé?’dﬁa& @“&r‘?&“#ﬁ’gﬁefsm
pol yi socyanat €& avegkttier fugmt ¢ondny Ghlenibgjenntd Gnlipdipg ddeed on duyvefeed.edRatio

| socyanat es t Gadedcousedatel ldyerpr e3@A6D/ 20t amiistureare@ntéras favkel &yarst haq s;
| socyanate i SmeibtakdBRhténtdbdROCyIal € 07 RRLYiplacsaRatRratudi givarc25
functional i tYPéfFelata@el@awrwgs diRBered FRihane Hirke ke ade Qtfaymx&(tékregdpfand
met hyl ene bri 99@& Ifngwag zopgérbéle%.&?.t 8nabess © C%t@owmlwe% (gl

triisocyanates and ncti.on ol yI na ne ged
pol yphenyl poP |sogyana ewsltgre 7EkE ]ng Qé ?Jﬁ'%? tf‘g%‘he zfr’% fE)repar ed by

phosgenati on of correspondi ng m xtures of poI yam nes 30 obt ai ned by
condensdi% on BXAMBRE| 4% and f or mal dehyde. For conveni ence, polymeric

m xtures of nethyl ene bridged pol yphenyl polyisocyanates containing

di i socyanat e, A compesisdey Zpmird singheld pbwjofireilyisckyarate oipal yreyic MDI, SUPRASEC
pol yi socyanat eBR,ara@ailabee rixdmt Dnpeei«li ghéhienl andpainiaey, 0. Mpbw 35 Ti-aca 105
Preferably theapahybsoeyanates)i,S3|guudsl catylaeetbacetqrer, aiUpBw ofNméyngebidaRe
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prepared (example 5) and a composition comprising 100 pbw of polyisocyanate
(polymeric MDI, SUPRASEC DNR, available from Imperial Chemical Industries),
3 pbw of cetylacetoacetate, 10 pbw of methyloleate and 11 pbw of zinc

25 stearate (Zincstearate N available from Bouquillon) {examplie 6).
Viscosities of these compositions after 15 days storage at 30°C is
respectively 760 cP and 500 cP.

Boards were made from these compositions in the same way as described in
30 example 3 above.
Release from the press platens was checked (for a consecutive run of 20
boards) and quoted: 0 being complete sticking (board cannot be removed
without destruction of the boaxd), 1 being sticking with wood failure higher
than 50 3, 2 being sticking with wood failure less than 50 % but higher than
33 25 %, 3 being sticking-with wood failure less than 25 : but higher than 5 %,
4 being sticking with wood failure less than 5 # (little force needed to
remove the board), 4.5 being sticking without wood faiiure (no effort needed
to remove the board) and 5 being perfect release (the board releases
spontaniously). : '
40 The following board properties were measured: internal bond strength
{according to standards EN 319 and EN 1087 for classification of V20 and
V100 as in standard DIN 68763, and swelling after 24 hours {according to
standard EN 317).
The results are given in Table 1. The numbers in the second column
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2f che prior art (examples

titanium tetraisopropoxide and 130.7 g of a 50 wt%
solution of cetyl acetoacetate in methyl oleate were mechanically stirred
in a glass vessel under a nitrogen atmosphere at ambient. Subsequently the
reaction mixture was heated up to 120°C and ca. 10 w1l isopropanol was slowly
distilled off over 1.5 hour {yield 85 =;. After remcval of the isopropanol
the red coioured reaction mixture was allowed to cool down and stored at
ambient under a nitrogen blanket until use. The final product is a 69 wt#

solution of the titanium chelate in methyl oleate.

A composition comprising 100 pbw of polyisoéyanate {polymeric MDI, SUPRASEC
available from Imperial Chemical Industries), 3 pbw of Ti~-aca 105,
1.3 pbw of benzylchloride and 10 pbw of methyloleate was prepared {(example

Similarly a composition comprising 106 pbw cf pclyisocyanate (polymeric MDI,
SUPPASEC DNR, available from Imperial Chemical Industries), 3 pbw of Ti-aca
105, 3 pbw of cetylacétoacetate and 1C pbw of methyloleate was prepéred
iexample 8}, a composition comprising 100 pbw of polyisocyanate (polymeric
MDI, SUPRASEC DNR, available from Imperial Chemical Industries}, 6.5 pbw of
the above obtained diisopropoxy titanium bis(cetylacetocacetate), 3 pbw of
cetylacetoacetate and 10 pbw of methyloleate (example 9) and a composition
comprising 100 pbw of polyisocyanate {polymeric MDI, SUPRASEC DNR, available

15 5 ard 6}.
EXAMPLE 7-10
28.4 g (0.1 mole)
20
25
DNR,
30
7).
35
40 from

Imperial Chemjical Industries), 5.8 pbw of diisopropoxy titanium



35 m Xxi ng, spraying and/or spreading the conposition wth/onto
the lignocellulosic parts and by pressing the conbination of the

pol yi socyanat e conposition and the lignocellulosic parts, preferably by

hot - pressing, normally at 150[err]C to 250[err]C and 2 to 6 MPa specific
pressure. Such binding processes are commonly known in the art. 40 In

waf er boar d Whagture the lignocellulosic material RAGEP96/ofdds

pol yi socyanate conposition nay be conveniently m xed by spraying the
present pol yi socyanate conposition on the RBgnocellulosic material while it
I s being agitafed. 97/ 1738
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15 )
These results show that the stability of the composition is strongly
affected by the nature of the chelating agents used to prepare the titanium
chelates and by the nature of the stabilising agent.

20 EXAMPLE 11-13

A composition comprising 10C pbw of polyisocyanate {(polymeric MDI, SUPRASEC
DNR, available from Imperial Chemical Industries), 1 pbw of Ti-aca 105,
3 pbw of cetylacetoacetate, 3 pbw of methyloleate and 2 pbw of polysiloxane
25 Tego 412T (available from Goldschmidt) was prepared (example 11).
Similarly a composition comprising 100 pbw of polyisocyanate {polymeric MDI,
SUPRASEC DNR, available from Imperial Chemical Industries) and 4 pbw of
polysiloxane Tego 412T was prepared (example 12} and a composition
comprising 100 pbw of SUPRASEC DNR and 1 pbw cf Ti-aca 105 {example 13).
30
Both these compositions were used to bond softwood strands at 9 % binder
loading based on dry woed. Boards of 12 x 450 x 450 mm and density
720 kg/m’ were made with face layers bound with the above compositions and
a core layer bound with a polyisocyanate (SUPRASEC 1042 available from
35 Imperial Chemical Industries) containing a wax emulsion (SPG 60 availablie
from Condea Chemiej at 6 ¥ loading based on dry wood. Ratio face/core/face
layers: 20/60/20; moisture content face layers: 14 ¥; moisture content core

layer: 9 % ress platen temperature: 170°C.

4C Release from the press platens was checked (for a consecutive run of 20



20 having a |ignocellul osic basis such as paper, bagasse, straw, fl ax,
sisal, henp, rushes, reeds, rice hulls, husks, grass, nutshells and the
like. -Additionally, there nmay be m xed with the |ignocellulosic materials
ot her particulate or fibrous materials such as grinded foamwaste (for
exanpl e, grinded pol yurethane foamwaste), mneral fillers, glass fiber,
mca, 25 WoIBss textil e waste such as plastic fibers arREFWERAG(4606 \\ren
t he pol yi socyanate conposition is applied {# the lignocellulosic material,
the weight ratio of polyisocyanate/lignocellulosic material will vary
dependi ng on bderdsul indenetddy oOf being kemplete| $tilckiia (Reaxrsy cabnatmpleoyempved
Ther ef ore, theifeuhyideecHaRbdércof @RPBEatd) OrSbeimy d3é chingl wied wond Sad budnbighes
to give a wei gidn 5@, 2 8Einy0s MickOGY LA Rdddi fH106H LedsO8han SEEESUtahighar tdh@n
range of 0.1:99.9 {82 80 A0y RL&f RdRADEM1LPe 1S ERADSS Bf ol RighArIrbR 5 3,
12:90. Lgnggﬁ'sg?eghg% Ehif uvgwoswaénmeadi RWENESs AUCH AToEQ RbARNYHC
the pol yi socy&T&t'€ tg‘(? °3§ 5e§?\}5'rg Stén?%gl %hgﬁg?of #Jlléuge %y 39%‘%1:0- neewf &
manuf act ur i ng=hafErEBart® a‘?f’d 8 Mdar BFb‘EﬂJc?ﬁ Bs & ga’ i g%oc%?al Gl 58re¢=es
materi al are BRRIIPRIAYELYh the 40 prior art. The techniques and

equi prent conVient Faldaring Lkeesd cRFPPsEtigda et PRASUESE WNCATRAe bond strength
pol yi soaypanat ¢acorpiosi tboyrendgfrds BN preedtEN h0&ht fon clitsd fidpsdon ofn¥W20 and
noul ded bodi esi1qr eduxed thiidasut v pwylegi Sorly avsiléng Gifpesi2di bngsof addeedpigegent
i nvention havecgéwaes lsgnsiyechani cal properties and they may WO 97/ 17388
PCT/ EP96/ 04608yl 5, 181 £i5 B4kl rala..rw 9f thbfe Si.t UaineORSmMIST ensm.h Acbhé! &S ufth ©
customarily U%P ea;ll)eljbl@%% QJ]'Ag'esof ! Héésr g)gs%ivp&'tduq bn}épQGJ.@GnEh?flrs*

foll
I(r)Idug\tMr r&g’sexaEggﬂ\f%iEeTn °a§d ezos i é@ % &8lire; reflec:

i r|5| yl socyanate
(pol ymeri c MDF?® SUPRASEYS I'Gng% -a {')gl I%fb rrperl a nrﬁeéa’r 5 n%‘ﬁsf"rl es)
and 1 pbw of 10 et hoxyi sopr opoxy ti tanl um bi sacetyl acetonate "(Ti-aca
105 avai | abl eT#®dem?

20 Example Release Wood failure V20 IB _;100 IB Swelli?ﬂ
No. (%) {kPa) {kPa) {%)
4.5/5 o ' 925 280 15 ”
2/5-4.5 1 1030 160 13
4/4.5 45

25
The results in Table 3 show that the use of Titanium chelates in combination
with polysiloxanes is beneficial to the boards wet strength properties and
to the release compared with boards made using only polysiloxanes as
internal release agents or using only Titanium chelates.

30 Example 12 shows that the first board does not release well without
prepriming the press. Example 11 gives a 4.5 for the first board and a
complete series of consistent 5's following without any pretreatment of the
press.

35 EXAMPLE 14-16

* A composition comprising 100 pbw of polyisocyanate (polymeric MDI, RUBINATE
1840, available from Imperial Chemical Industries), 0.5 pbw of Ti-aca 105,
1.5 pbw of cetylacetoacetate, 1.5 pbw of methyloleate and 2z pbw of Tego 412T
40 {(available from Goldschmidt) was prepared (example 14).
Similarly a composition comprising 100 pbw of polyisocyanate (polymeric MDI,



Hul s) was prepared. This conposition was used to bond soft wood fibres at 6
% bi nder | oadi ng based on dry wood. Board size: 180 x 180 x 6 mm board
density: 700 kg/nferr]. Press platen tenperature: 200[err]C. Cure tine: 16

s/mm Mat noisture content: 15 12 % Perfect rel ease was obtai ned
W t hout any pretreatnent or coating of the press platens. EXAMPLE 2 20 28.4
g (0.1 nol tol Lum tetrai sopropoxi de and 56.4 g (0.2 nopel/epdsaisgosacCi d

were mechanically stirred in a glass vessel under a nitrogen atnosphere at
anbi ent. Subsequently the reaction nixt#% was heated up to 120[err]C at

whi ch t enper gluiffredgucl Lot h5APEARARRLecBS BbAlLY ﬂ*d%“'-llegg Al 2 Fod® bt e

hour 25 +0,€l 0 {‘) ?ﬂ;a‘%r c\LNtfal&aL%%BEQ QQO'U?%BGSQ ang&i{,{ea ax%d

dark red I|q¢u3 rea t,‘]e own

ambi ent und ap | f’ 4815 anﬁetprﬁ’ha‘[re? (L?xmp R cdnagn st On Conpt FEMREgS
pbw of pol y1 ) RASI AN LG R B VLA +em
| nperi aP Chem caI I ndustri es) and 3 pbw of the above 30 obt ai ned

di i sopr opoxyTheise agAmpns itionsearee wasd froepencedspephissrangdaptssidt # crinves lesdihgt 0
bond soft womelii dr @sy atood. YBbamdesst |é0adi 500 xbeidetim Ginddary awende( &ty of
condi tions ag30 RgA/XalEek Grade .onP@rfshd madRas fabaBacebl AieRe hndl Bdtadt widAYthe
pr et r eat ment y\yve COGgos Sk iGhs t it REESIoR! 84 €Sy SAREXANPlEsek #ang&ggoswa.on

conpri §png Y. ( ydrer , RIBARES .
avai | agFe f%%%SF%e?%%ﬁgéhéef?ngﬁgigﬁgasIt%(r)%egsn)e b%sgqv&aggpﬂ -aca 105 igo ¢

(avallablefr mHu pyvof Iacet acet ate and of nethy| gl eate
was prepare s%é’?a %‘tesgy ﬂ% waf'hoh s 3‘ (efgl Ftd c°n98°“tﬁ1‘5?or\)‘ dg%)
a

t he conposi ttf"(?ﬁgs) T i 15) i aI’hf"'%m’é’owp i TSR hASE (R ti E?HG
soft wood st4-ands at 9 % oadi ng based on dry vvood. Boards of 12 x 450 x
450 mmtand density 720 kg/nmferr] were nade with

Table 4
# %
Bxample No. Release (individual quoting)
. .
14 5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5
20 “ 15 5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5/5
ﬂ 16 4/4/5/5/5/4/5/4/5/5
EXAMPLE 17-20
25 A composition comprising 100 pbw of polyisccyanate (polymeric MDI, SUPRASEC

DNR, available from Imperial Chemical Industriesj, 0.25 pbw of Ti-aca 105,
3 pbw of cetylacetoacetate, 10 pbw of methyloleate, 11 pbw of zinc stearate
and 1 pbw of 3-aminopropyltriethoxysilane (Dynasylan AMEO available from
Huels) was prepared {example 17).

30 Similarly a composition comprising 100 pbw of polyisocyanate {polymeric MDI,
SUPRASEC DNR, available from Imperial Chemical Industries}), 3 pbw of
cetylacetoacetate, 10 pbw of methyloleate and il pbw of zinc stearate
{example 18) and a composition comprising 100 pbw of SUPRASEC DNR, 0.25 pbw
of Ti-aca 105, 3 pow of cetylacetocacetate, 10 pbw of methyloleate and 11 pbw

35 of zinc stearate (example 19' was prepared.

These compositions were used to bond softwood strands at 9 % binder loading
based on dry wood. Boards of 12 x 450 x 450 mm and density 720 kg/m' were
made with face layers bound with the above compositions and a core layer
410 bound with a polyisocyanate [SUPRASEC DNR available from Imperial Chemical
Industries) containing a wax emulsion (SPG 60 available from Condea Chemie)



WD 97/ 17388
-PCT/ EP96/ 04606 16 face | ayers bound with the present conposition and a core
| ayer. bound with a pol yi socyanate conposition (SUPRASEC 1042) containing a
wax emnul sion (SPG 60 avail able from Condea Chenmie) at 6 % | oadi ng based on
dry wood. Ratio face/core/face |layers: 20/60/20; noisture content face
| ayers: 14 %W@971738%pi sture content core layer: 9 % PressPEFEP¥/PIcos
tenperature: 170C. Perfect rel ease was obta?hed fromthe first board on,
stayi ng steady_and, constant for over 20 consecutive, re ts.,.No_ wo
failure (cover%tgg chlc’ta ‘bngpé’%’ses? ﬁﬁ’a"ﬁgn"s'”v?/i't hqi"’,\%%)%cfa":%tlrcto fglletgagi Was i g&bﬁoézo‘
after the triaf°*sipre COntERARPEE LAY A TonpBRITFEh “CRREFICFNG2 AT pow 8Fess
pol yi socyanat ePY358T APBPFRENER:, 1EUSRASEC DNR, avail abl e from I nperi al
Cheni cal | ndush skpiementad hriand s Tada vging SUTRASET IPHB & * ¢ divpdidigshoth3imbeveof
cetyl acet dacet ande fade) 1l p¥rysofexampley/ 20} eat e 15 and 11 pbw of zinc
stearate (Zincstearate N avail able from Bouquillon) was prepared (exanple
4). Viscosity rflebbd Fro@mMRSpiésanpoidens dds GRYcke8t MMoage &insdirevs |ani §¢ 0
cP. As conparigQRasy GRAPQSddelONo COUIRE! Sirpdedd)Q ROVAGT (DAY | SAGYENEY & emove
(pol ymeric M. gUb Qum]%n &/ald ) h0shametdah Qggmg@é fiig%éwiaﬁéz%
0.3 Pbw gf 20 cpen 41 0, BB SR 6 [Tl g Lt ovaifaRlbe fam seros
Chemi cal s}, 3 hDygv tétyl acetoacerare, 14 \%STW OF Hethyl ol eat & afddier ?b’\ﬁ?
of zinc stearate v\gsbep‘f'g _éﬁgﬁf“ge% 8IsSRI LS tESCoTIBsT F GHE BARRAT Ehatg® fo0
pbw of pol yi sotyghas e"‘gb‘éﬂ nErRcatY faysRASEE PIRR, ° avdr H EBP efFce nhedp rtcal
Chemi cal | ndusI§PES fFhe Bopriy, of- SRAIPY AE£EIAL G EAY T 1O vt e (et ¢foot aaeded
and 11 pbw of %@ rrem@®e the dperdlatagd S5 ( Beingsbeufeat ereldasqy fjheabberd fredmases
Bouqui | | 6h) {pextampilesly). Viscosities of these conpositions after 15 days
storage at 30[mfel |{Co116wingSpesdd \flope Afi@s C e Ghe3DiraP. :BORRES Y&IE TRERyTh
fromthese comeebidi@gstd Bridi@-8AMR YBY 2R$ efCFRh| DRY ¢Rs30ticari BXGHRLE ada
above. Rel easeyfphoim tiRes 89 RAt &3 V834 ChREKER LEQ:r 24 GRESEQULEENR h L LOf
20 boards) and;quas&dey &10ei ng conpl ete sticking (board cannot be renoved
20 The results are given in Table 5. The numbers in the second column
(release) show the range of values observed during 20 repetitions [first
board/second to 20th board). The numbers in column 3 iwood failure) reflect
the cumulative wood failure coverage observed after 20 pressing cycles.

25 Table 5
Example Release Wood failure v2e 1B V100 IB | Swelling
No. (%) tkPa) {kPa) (%}
17 5 2 729 138 10.1
30 18 5/2.5 50 €81 92 11.1
19 ) 2 698 90 11.7
20 -—=- ———- 906 103 10.4

The results in Table 5 show that the use ¢f an aminosilane in combination

35 with a titanium acetylacetonate is beneficial to the board properties,
especially wet strength (V100] properties. The decline in board properties
due to the use of zinc stearate as internal release agent is largely
compensated for by the use of the silane coupling agent.

40



wi t hout destruction of the board), 1 being sticking with wood failure

hi gher than 50 % 2 being sticking with wood failure | ess than 50 % but -
hi gher- t han 35 25 % 3 being sticking with wood failure less than 25 %
but higher than 5 % 4 being sticking with wood failure less than 5
(little force needed to renove the board), 4.5 being sticking w thout wood
failure (no f ) eeded to renove the board) and 5 being perfect rel ease

(the board reléases spontaniously). 40 The follow ng mrties
were neasured: internal bond strength (aggording to standards EN 319 and
EN 1087) for classification of V20 and V100 as in standard DIN 68763, and
swel | i ng af t EXAMBLEGLrad (according to standard EN 317). The results are

given in Table 1. The nunbers in the second col um WD 97/ 17388

PCT/ EP96/ 04608 %70of readidtisel) pshanhylwer earge7ay availabse lrsmraieted Wighgh )2Qng
repetitions. 120T§eonuabHEE Swt N SALtibh £( Wetflabatdddeedee 8hl R6tnyiBeate were
cumul ati ye woRdniaicdaUl £ £I¥ELAGE ADgEiMCTesd1Clinddt R §SSLJ3En CYGoESher? and
T0ab| el Exa”ﬂ-le%cé\@-u CBQOGESG A @gﬂ: fs@itlt'i&? wasvngakﬁed. y Q q eBntly lglaépg
(% (kPa),r. éaca (1§E 6})as ]ilogly adge/g wﬂi]ss/t 4stirring énd kgﬁping the empegature at

1050 : . Co s .
62 After completz%a of the Tl—%ﬁazl..%S addition thgdeact.mn mixtwre was

163 P2 L9 BO FR8Y I9PE™ SROAPE ARl U riF2EBifAToR TG Eh J datkc sedipagte-dikdie
i nventi & (eX@Ripri@ld) (Tlekas storehpr Arbdentepekideusmd i nproved dry strength
properties ofl00irpwaislai sreaabrrer (PolymeniaM@d, SUPRASBEPONRL romidable fhwn Mipe@ialar t
(exanpl es 15 ChemidalandiuS)riesX Sl kechad{:a28y 4tfrredOinl angllag} velskéP@t Wibient
t et rai sopr opamidée aanftrbden %tgosihede 50 sUbbqdéhtly 16 @buidfOBhdres@i%h product
acet oacet ate (1n wit fedre@l RatL s0BF @ndREBAY sdiebYeoSthd b6 isocyanate. Stirring
15 was continued for ca. 15 minutes and a homogeneous dispersion was obrained.
The resultant polyisocyanate composition was stored at ambient. under a
nitrogen blanket until use iexample 22).

A composition comprising 100 pbw of polyisocyanate (polymeric MDI, SUPRASEC

20 DNR, available from Imperial Chemical Industries!, 0.5 pbw of Ti-aca 145,
3 pbw of cetylacetocacetate, 3 pbw of methylocleate was prepared. The
composition was used to bornd softwood strands at 8 % binder loading based
onb dry wood. Following the binder addition a PE wax emulsion (30 * solids
content) was sprayed separately on the wooden strands, the amount of

25 emulsion sprayed such to achieve a FE wax solid content of 10 % by weight
based on the polyisocyanate composition (or C.8 i based on dry wood).
Boards of 12 x 450 x 450 mm and density 720 kg/m’ were made with face layers
prepared as described above and a core layer bound with a polyisocyanate
{SUPRASEC DNR available from Imperial Chemical Industries) containing a wax

30 emulsion (SPG €0 available from Condea Chemie) at 6 3% loading based on dry
wood. Ratio face/core/face layers: 20/60/20; moisture content face layers:
14 %; moisture content core layer: 9 *. Press platen temperature: 170°C.
(example 21)

35 A composition comprising 100 pbw of SUPRASEC DNR, 3 pbw of
cetylacetoacetate, 3 pbw of methyloleate and 3 pbw of PE-wax AC 6702
{example 23} and a composition comprising 100 ;Sbw of SUPRASEC DNR and 1 pbw
cf Ti-aca 105 (example 24) was also prepared.

40 The compositions of examples 22 to 24 were used ¢o bond softwood strands at
B % binder loading based =n dry wood. Boards of 12 x 450 x 450 mm and
density 720 kg/m were made with face layers bound with the above
compositions and a core layer bound with a polyisocyanate (SUPRASEC DNR
available from Imperial Chemical Industries) containing a wax emulsion



in a glass vessel under a nitrogen atnosphere at anbient. Subsequently the
reaction mxture was heated up to 120[err]C and ca. 10 ml isopropanol was
slowy distilled off over 1.5 hour (yield 85 [err]). After renoval of the
i sopropanol the red col oured reaction mxture was all owed to cool down and
stored at 25 anbi ent under a nitrogen bl anket until use. The final
product is aWEDOMK™388sol ution of the titaniumchelate in met RAVESPH04606 A
conposi tion conprising 100 pbw of polyisocyanate (polyneric MD, SUPRASEC
DNR, avail able from Inperial Chem cal Industries), 3 pbw of Ti-aca 105, 30
1.3 pbw of berspd et Hiali DebrantohO coriva ofhamdthydtolbe it vading pregshroaddfe x@npl e
7). Similarlypéi60paRePEdiedPaceOrgiersi 20/ 600 plaii ofurp oy &ac yareal gye(pol eS| C
MDI,  SUPRASEG IR, &\3ht 3! &kl DiPek MLk alpLhe i 66dn tabesidures)Lr08c pbw of
Ti -aca 105, 3 pbw of cetyl acetoacetate and 10 pbw of nethyl ol eate was

prepared 35 exampl e 8 a conposition i $Eg.1 ;
pol yi socﬁanat Ee’(‘%ﬁfy o &R F?sssﬂg_%fgé(g@ﬁgg%g' J%éa:g-l § ?‘g‘g%ﬂ%&égf% of 10
Cheni cal ~ | nduR?3rdak)ands Botasyy BrPHiRE SHRIE“ LT ArREY dl??srop‘r:%"n(r‘)gg ti tRIetn
bi s( cet yl acet sHherBEEErUFtRNP HFPT BP4ACA c St RRRE 1SS EF A ID Y f)glfﬁ lure higher
met hyl ol eat e tsvahplte Dpeimdstdckimypeicht¥eed PApTe $¢3¥gErPO0PH B Rusfhigher than
pol yi socyanat 25 @pcd pabra stivbing SURRKSECF DilRre desn Fhayl 25 3(Put highepkhemBeti al
Chem calig | ndusddingsatickingBwiinvwedd dieisoper bessx yhant 5t anilirmle f4)0e)Hé&i28860
PCT/ EP96/ 04606emc¥e inel ak8), 8. 50P8ingfstgetitlgatiehoncedat miauck b pbfor@ineeded
net hyl ol eate (£XA0RLE &8 poasi@hinki bY beind RS LROHROSHsEI Q0T WS rdet SRS
by measuri ng Qo% ?ng%;_y at 25[err]C (in nPa s) initially and after
storage at 30te” Ong’ 11208 o BB, Dere n3ufRNS APLLnd® HBNS- $IhiRgen
results are grven IHCTHIA °3F T%‘nﬁpeaé ifs appl e,  VESCOSLIY - voo g
Viscositly  VIRTEEPIRE TO\ATARBEPE BN 3347 apd At §0%7); g’lq:af: asSLIIRTHON §T V20 angd
days 16‘4)06&/?5 in SEF“G%I% EN” 320, and swelling after 24 hours {according to

standard EN 317;.

The results are given in Table 6. The numbers in the second column

(release) show the range of values observed during 10 repetitions. The

20 numbers in column 3 (wood failure) reflect the cumulative wood failure

coverage observed after 10 pressing cycles.

Table 6
25 ’{ Example Release Wood fail;:; V20 IB V100 IB | Swelling
No. (%) (kPa) (kPa) (%)
21 5 0 925 490 10.4 ]
22 5 1
l[ 23 1 : 100 - - -
30 “ 24 4/4.5 45 - ——- -

In example 23 release was only tested for the first board.
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800 cne s 2oty of von MMM onr 552 2050 e
nature of the chelating agents used‘ o'pr&pate the titaniumchelates and by

the nature q8 ,E.Bﬁg abilising agent. 20 EXAMPLE 11- 13 Ap&fiiRissnidosOn
conprising 1 8 p of polyisocyanate (polyneric MD, SUPRASEC DNR,

avai l abl e from I nperial Chem cal Industri@$g), 1 pbw of Ti-aca 105, 3 pbw of
cetyl acet oac%m, 3 pbw of nethyloleate and 2 pbw of pol ysil oxane 25

Tego 412T (avartable from Col dschm dt) was prepared (exanple 11). Simlarly
a conposition conprising 100 pbw of polyisocyanate (polynmeric M, SUPRASEC
DNR, avail abPe fr 8myispeyanare CrRERPEiHLOD n%?&‘?i’rﬁlé%)a'hr?dgﬁ“ﬁb\ﬁﬁ’@ﬂuﬁél Jeriivestane
Tego 412T was [repar agral efafysue IV pf thed Pericdimfelle iocdnEbemeprs sisagd 100
pbw of SUPRASEC DhiRyauid dompbundobeilig- acwetdD Faflgorghatecod 3) met3Q BUidxiddezea
conposi tions wer echedet torpaBg @it whednethl asdlscentrad Hrdm nahar ak opslisigoheised
on dry wood. Bogé ftefback21 ¥g4@0 X 450 nmm and density 720 kg/nferr] were
made with face Iayers bound wth the above conpositions and a core | ayer

B ot 1 33801 Y SSARAA e SHRRASEG| 045 1) 20 i HBRE o oLTRECLE

Cheni c I ndust ri es aval

Oondeaa’enem e) at™ q% I‘?)at ﬁr'g‘“%a%re&“é?\‘mdw wood. Ratio face/core/face

| ayers: 20/60/20; noisture content face layers: 14 % noisture content core
| ayer: 9 3pr es§°bﬂiat>6¥?“f’é?rp‘iﬂ“ﬁt’iﬁrté?“ 13RFPEHPP Lo Ad2im 1 mx| @gyBefeignthhre
press pl atens was cerhoskbare( eoraliotigasicderived riyam ¢f sPrrated)\Or Oqsaf@38ed,
PCT/ EP96/ 04606 19abixadsg candyzjvelixtatix bei mymevnptetbexgiicchtity of balaotol
cannot 1se renovedhaving from 1 to 30 carbon atoms.

4. Polyisocyanate corposition according to claim 1 or 2 wherein the at
least one polydentate ligand is a f-dicarbonyl compound.

20 5. Polyisocyanaté composition according to claim 4 wherein said
p-dicarbonyl compound is acetylacetonate cr an acetoacetate.

6. Polyisocyanate composition according to any one of the preceding
claims wherein the chelate complex corresponds to the following
25 formula (3I)
Ri-C-CH=C- (0) ~R’
. N/ .
R*-(C)..~0-M-0~(C} .-R* 4]
¥ Nl Y
30 X- X > X

. ] L. -
R*~{0),.-C=CH-C~R

wherein X°, X°, X3}, X', X and X® {same or different) represent O or S
or N, 2z and z' (same or different) are G or 1, v and y' (same or
35 different! are 0 or 1, R’ and R' (same or different) represent an
aliphatic hydrocarbon radical having 1 to 30 carbon atoms, R® and R’
{same or different} represent an aliphatic hydrocarbon radical having
.1 to 30 carbon atoms, R* and R (same cr different) represent an
aliphatic hydrocarbon radical having 1 to 30 carbon atoms and M

40 represents Ti or Zr or HE.
7. Polyisocyanate composition according te claim 6 wherein M is Ti or
2r.
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W|thout destruction of the board), 1 being sticking with wood failure

hi gher than 50 % 2 being sticking e | ess than 50 % but

hi gher than 25 % 3 being sticki ngl“ﬂ“"mmmml"ﬂl | ess than 25 % but

hi gher than 5 % 5 4 being sticKing whth"wdod “failure less than 5 %
(little force needed to renove the board), 4.5 being sticking w thout wood
failure (no eM@®¥1"3eded to renove the board) and 5 bei ng peTFHERISOME,se
(the board rel eases spontani ously). The fol kewi ng board properties were
measured: internal bond strength 10 (accordi ng to standards EN 319 and
EN 1087) for cPassitilydsewyansie m%halomw"aguwn StAAYFArt oDl NwBe=33, X'and.
swel I'ing _zli_f Lfar 34 h’@‘_ﬁl_[]ﬁ (ﬁ(r:;,)rw dTﬂgl:rﬁpmsanﬁ@(rjd EIN 317%. ;I'he r;asulhts ?Le
given in Table 3. e nunbers in e second colum (rel ease) show t he
range of val ues. obsggiyesbdlidhade]cotidok E§idhi ddcoftling for Gllaith, 7 obcBWAE 288 W And O

- 20th board). The nugRDEsHtalifl Goh UWTRo 2d WoLsbnl fddmer &k & &fckegt akbedtynal ative
wood failure coverage observed after 20 pressing cycles. Table 3 20

Exarrpl e R?A.easgolyisyc\‘}gga%k é ogx.le}(%%slvgs COVJiQleé‘D’ 7, ?‘é&' wﬂgren.n R
on< Y

(% elytsccyan: ‘o
925 280 R Rgand R’ cons 2’/’%"“‘ Ca‘“" asoms. 1030
160 13 13 4/ 4.5 45 25 The results in Table 3 show

that the se ol-Ti t BplivéiFRoyRBs et exrpehitionAcRardifs Wi ¢ ipdidy dhersimameand ¢' are
beneficial to the beahd® andtR'stFerRjt #phRbgeraiestand: tro 1 rerpel ebwes .
conpared with boards nade using only polysiloxanes as internal rel ease
agents or usi nge.onl 3o1¥i $euyiababeCbidiipat PBiSion Hecordintanillaém1i? shedwsn yhadd §here
first board does noforhebgageah®! it VbiddQH! £RRKERT b8 NGalrB6n PIRES - andDtATR e p 1
gives a 455 for thecdihsd Raand addsa-H80R808s series of consistent 5's

fol l owi ng without any pretreatment of the press. 35 EXANPLE 14-16 A
conposition conpri s 100 Wof ol.vi socyanat.e I rrerlc RUB
1828 avai | abl {egof roﬁqgls"c aETCe U dQé r‘fm g lp W o‘f °: BEECe b%g
wherein the chelar,e comp ex correspo to t:he followlng
ﬁormula (Ia)
20
(R°0) ,M(R?C(O)CHC(O)R®), (Ia)

wherein M represents Ti or Zr, R  represents an alkoxy or carboxy
group, R’ represents an alkyl or aryl group, R' represents an alkoxy,

25 aryloxy, alkyl or aryl group, a is 4-b and b is 1 or 2 in case of M
being Ti and b is 1, 2, 3 or 4 in case of M being 2r.

14. Polyisocyanate composition according to any one of the preceding
claims wherein said organic compound is used in an amount varying

30 between 0.1 and 10 % by weight based on the polyisocyanate.
15. Polyisocyanate composition according to claim 14 wherein said organic

compound is used in an amount varying between 0.2 and 7 % by weight

. based on the polyisocyanate.

35

16. Polyisocyanate compositicn according to any one of the preceding

claims further comprising a compatibilising agent being a compound
cérresponding to general formula {II) or the reaction product of an
organic mono- or pelyfunctional isocyanate therewith

49

R~ {0}, - - CH. - C~- {(0),. - R (I1)

E i

Y:
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1.5 pbw of cetyl acetoacetate, 1.5 pbw of nethylol eate and 2 pbw of Tego
412T 40 (avai l abl e from Gol dschmidt)” was prepared (exanple 14).

Simlarly a conposition conprising ' VBHocyanat e (pol ymeric
o o i m -
PCT/ EP96/ 04606 20 RUBI NATE 1840, avarl abl et f r'romsl nperi al Chem cal

| ndustries) wp@r478Pw of Ti-aca 105, 1.5 pbw of cetyl acet oaperargsnddoss pbw
of nethyloleate and 0.5 pbw of Tego 412T was prepared (exanple 15) and a
conposition conprising solely 100 pbw of R#I NATE 1840 and 2 pbw of Tego
412T (exanple 16). 5 These conpositions. yere used to bond aspen_sirands at
4 % bi nder | oadi ng™PBEESIY 0Py TSI B e&§n§f PR si%8x°r4§8 “n‘?‘r‘?‘}aﬁg ‘2Ame
average density ofor6SfIREIH) eFIAredRite 2hedEeHi §F J5PMY Materd 2Pdthr (PaReeor

| ayers and bound wWiffereRe) ZBBrASeRHAPOALIPRATAS YAEPRIRT FRAECAE cPnYaising IExomx
based on dry wood.1 @ 30 cadvbpst atomscend efiieredt dhe bt ¢iftnghe ckogalds nunpepset
pl at en tenper at ur earfi)pesns| € Rehd e is enwedne? @nds40.pl at ens was checked
(for a consecutive run of 20 boards) and individually quoted as above. The

results are sfQwn doflyilklshate dSmpbabtidndabecdBPAL thloclaim 186IRESE ¥, and Y

(i ndi vidual quoti
i5 2%@%\

4 resent 0 B, % 54 54,5/ 5 515424869/ Su5L BlsaL 5 .55 20
B e ) Sl A S ;
41415/ 5/ 5/ 41 5/ 4/ 5/ BT ;ﬁgﬁél‘?/ T ey L T S R TS

containj from
A conposition conprising NLoio) p%w
of pol yi*8ocyanat e ¥ p8I 3 nEP TP MII®™ SUPRASEC DNR, avai | abl e from I nperi al
Chem cal Industries), 0.25 pbw of Ti-aca 105, 3 pbw of cetyl acetoacet at e,
10 pbw of met ¥yl ol Redysocyanass Foposditien Sceaidapre tafd2am phherein the compound
3- ami nopropyl tri etdeoxgspohding ( Bynafoyrmaie AVED avidi | ¢asive f2enParthRsy, weestyl
prepared (exanpl e dkdkoacetate or stearyl acetoacetate.
15
19. Polyisocyanate composition according to any one of claims 16 to 18
wherein the organic isocyanate with which the compound according to
formula (II) can be reacted to form the compatibilising agent is
diphenylmethane diisccyanate or a mixture of methylene bridged
20 polyphenyl poiyisocyanates.

20. Polyisocyanate composition according to any one of claims 16 to 19
wherein the compatibilising agent (in the form of the compound
corresponding to formula (II)} is used in an amount varying between

25 1.5 and 7 % by weight based on the polyisocyanate.

21. Polyisocyanate composition according to any one of the preceding
claims further comprising a metal carboxylate dexrived from a metal of
Group IA, IIA, IIIA, I3, IIB, IVA, VA or VIII of the Periodic Table

30 cf Elements. :

22. Polyisocyanate composition according to claim 21 wherein said Group
IA, IIA, IIIA, 1B, IIB, IVA, VA or VIII metal is 2Zn.

35 23. Polyisocyanate composition according to claim 22 wherein said metal
carboxylate is zinc stearate.

24. Polyisocyanate composition according to any one of claims 21 to 23
wherein said metal carboxylate is used in an amount varying between
40 5 and 15 % by weight based on .the polyisocyanate.

25. Polyisocyanate composition according to any one claims 1 to 20
further comprising a release agent.
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30 Simlarly a conposition conprising 100 pbw of polyisocyanate
(polyneric MDI, SUPRASEC DNR, available fromlInperial Chem cal Industries),

it et e, AR 1 55 e o
stearate (exanple and a conpo pbw o ,
0. 25 pbw of T%%?ii‘#ﬁ?& 3 pbw of ce&tyi acet dacétate, 10 pbw of net héLﬁ?’Iaeate

and 11 pbw 35 zinc stearate (exanple 19) was prepared

conpositions were used to bond softwood str@nds at 9 % bi nder | oadi ng based
on dry wood. ard f.12 x 450 x 450. nm and density .7 /nferr]. were
Tade. wi th 1 ac@h ayBeLYHERHPASE R L I AR S F 00 (LA AL apte Fiksape 40
bound with a polyi $989%ankdt &3¢SUPRASEEOMNR VATHIPE aBT@er? dine ARG &1 Prhessebal

| ndustri es) contai F2agd @rwehe BRRYEEIYANISBPG 60 avai |l abl e from Condea Cheni e)
WD 97/ 17388

PCT/ EP96/9460@721 &pl$id¥choade ngmixasetbroacairgimood.clRim 25 $ace/ eoireid aagd

| ayers: 20/ 60/20; rreiedder egerbnischtpigsnokaecrs: 14 % noisture content core
| ayer: 9 % Press platen tenperature: 170C. A supplenental board was made

(oxampl e 20) - "Rl oqckt oty SHeclilyd BeRbibgrco c1afifts FORCLTUERE 2014 e
run of 20 boards) g%geqs&o?aeeh: ﬁ %eﬁ%ﬁﬁplggérpﬁgg?g%zfﬁc ?ng fboard cannot be
removed W t hoyt destruction of the board), 1 being sticking with wood
failure highe?10 POYARG¥EMBS ofoPoRLENg SCEFVALRY R t I(FHTb2Y arheredn | sakd
than 50 % but hi gh@PYH&RIDSES oleeh¥ieng-sticking with wood failure |ess
than 25 % but higher than 5 % 4 being sticking with wood failure |ess than
5 (little for38. ne@deyksboyane b \cempdseé tixmapchordings thainygosd iof keXadmev 4shaudt 29
wood failure (no ewherdinnaeelechbrpatiteidii@gt Bgentoasdhs@ndinb dMeiatguidelda@¢ing
rel ease (the boar doeehed@aseand™ + by GOQYAL VU DnYdhe poISiESdJaaNdd1g board
properties were neasured: internal bond strength (according to standards EN

319 and EN 1087) fep, &lassibi %ﬁwgtio\@&@o@mn@@g Ay bik 3E30dAnd I Y, 5

68763, and swelli ngh -etigrtr%A'o g(gg.{cs c 8;90%95 Cyegzgvegiofrom a group IVB metal is used

20 in an amount varying between 0.2 and 4 * by weight based on the
polyisocyanate.

32. Polyisocyanate composition according to any one of the preceding
_ claims wherein the polyisocyanate is diphenylmethane diisocyanate or
25 a mixture of methylene bridged polyphenyl polyisocyanates.

33. Polyisocyanate composition according tc any one of the preceding
claims further comprising an inert diluert.

30 34. Polyisocyanate composition according to claim 33 whereir said diluent
is used in an amount varying between 1 and 15 ¢ by weight based on
the polyisocyanate.

35. Polyisocyanate composition according to claim 33 or 34 wherein said
35 diluent is methyloleate.
36.  Polyisocyanate composition according to any one of the preceding

claims further comprising a coupling agent.

40 37. Polyisocyanate composition according to claim 36 wherein said
coupling agent is an orgqnofunctional'silane.

38. Polyisocyanate composition according to claim 37 wherein said
organofunctional silane is used in an amount of between 0.01 and 3 %
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standard EN 317). 20 The results are given in Table 5. The nunbers in
the second colum (rel ease) show the ran e of val ues observed during 20

repetitions (first boar d/secondl Hl@x NMME The nunbers in colum 3

(wood failure) reflect the cunu re coverage observed after

20 pressing cycles. 25 Table 5 arrpl e Rel ease Wod failure
V20 I B V100 I B Swel | i ng No. (kPa)

(kPa) Wag717y88 72 9PCT/EP96/04608 3
10.1 30 18 5/ 2.5 28 50 681 92
11.1 19 5 2 698 90 11.7 20
e - - ---- by weight based ongyjgp polyisocn_qygte. 10.4 The results in
Table 5 show that the use of an am nosilane in conbi nati on 35 with a

titani um aceByl acerormatetdrsbinanag ildyadcelduldséc baaext aprappridiag, thespapkaltl v
wet strength (V10Q) prepging efaid ThE gle6dlilRgodik hRRELiNr ORer LoMScHUG LR Lhe
use of z nc stear g[,z@gcyﬁra@g N3hpdLle85@nggent is largely conpensated for

by the use of the | n 4 7 388
PCT/ EP96/ 04606 22 XAV 4 m; : ,agg Jai e oridld géefz'h J:50s, (AG,5792

QX
available fromA %m nt afch iyls an 5/% sc?f“ 'bf“mpnses a
cetyl acet ocaet atecF'FP Hﬂ?I 8&&“%?% “:*)“’ °“err8 Ri RFEFT "§t‘f]rar‘§§i in a glass
vessel under a nitrogen atnosphere and heated up to 90[err]C. A clear
sol uti df was48bt aPreess Jeyskicdirg Lygnredlefosie maeerizd Tomprisingwhy stedect
whilst stirring ardl loeépiing tdaédt diigeecdlinkosit IBterina]l C inAf tanraconpliet i an
of the Ti-aca 105pangdisbeyunatdecimpmdtiem anixt ure was all owed to cool down to
anmbi ent. The reacbhi Gubpéfidtely eOBsWing eshipatdterlidikeo Bdnd, material) (1) was
stored at ambi ent chifalckesiSea LDO0HARWeRE! YoBEASYARALE (RApISTRIIE Mibrises a
SUPRASEG DNR, ava'cj:nﬁmsgt {dnOm LEPSHAl n any one of claims 1 t¢ 20 and 32 to 38 and

a release agent composition is applied separately -“to the
lignocellulosic material.

41. Process according to claim 40 wherein said separately applied release
20 agent composition is an aqueous emulsion of polyolefin wax.
42. Process according to «claim 41 wherein said polyolefin is
polyethylene.
25 43. Process according to any one of claims 39 to 42 wherein step b)

involves hot-pressing the combination of the polyisocyanate
composition and the lignocellulosic material.

44. Process according to any one of claims 39 to 43 wherein the weight

30 ratio of polyisocyanate/lignocellulosic material is in the range
0.1:99.9 to 20:80.
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Chem C_al_ﬂdush;l_ﬁs;ms_necham cally sti rred in a glass vessel at anbi ent

under a nltrOﬁen at nosphere. Subsequent.ly. 10 pbw of the reacti on Jproduct se sse;

(1) was mm ﬂﬂl’arr]c and sIovay added to the pol .
Stirri n H "ll II nued for ca. 15 ninutes and -a hofRkk ML SHEE’E
di sper si on was obt ai ned The resul tant pol yi socyanate conpofTTTon was

stored at anbient under a nitrogen blanket until use (exa e 22)
conposition conprising 100 pbw of polyisocyanate (pol yner{c N&QW;EC

-

— e

*ed

20 DNR, avail able from Inperial Chem cal I|Industries), 0*-5--p-bw-o+—=ﬁ—-a[:a
- 105, 3 pbw of cetyl acetoacetate, 3 pbw of nethyl ol eate S prepared. Thej
conposi t i aueMssp ¢s8tvd 0 bond softwood strands at 8 % bind Tng based’

-onb dry wood. FolTow ng the binder addition a PE wax emJI sion (30 % solids
. content) s sprayed separ on the wooden stran unt_of 2

" enul si on sSpr a;%eac%stfcﬁc’to lélgﬁngeé TPPRE ul°5lc Tatﬁrc%ntcé’ﬁ rls migq’f By Riel O?

" based on the pél yPEtRI Efat éajc"t’)n'pld'gf"t"?r}r"r“{'%srl‘b g‘“ﬁ’b‘ﬁéedlﬁn G?Vaﬁbodylt a
" Boards of 12 wolgiFocyasarenaemasdithaisiry 720 kg/ nferr] were nmade with face
- layers prepar ed asosdgsertllyesl avine sand mateei®l ltayeindaound with a

pol yi socyanat eng SURRASES DRy ahb 3l 91 §5c9ahd t8) 6dgdls i Xt & byl Ws tarhesic

containing a \éagaogg,g deem%ﬁlagm(;ﬁ' ,&QQ @\fal;#&}}' QVBrQEn andg 1531%‘“1%?;19%1%6

% | oadi ng bas J ace/ face t% ) / 2 cal
i sture cont i g c?é -\ er°srgaTA° (f°mﬁ% ure content core §y § G Mme-as
Press platen eékperdist of & c*le?GF%r"r"]“E}e“( §k%ﬂn'5f‘% mefsl 35 ce“tﬁ\al C’(Sﬁ‘bc?é‘idt?‘bﬁea“
conprising 1@0e mmdemtrauesUFRASEC DNR, 3 pbw of

cetyl acet oacetate, 3 pbw of nethyloleate and 3 pbw of PE-wax AC 6702
(exanpl e 23) @REcés<LAFPHSIihl Ofb GO izSikgrelQ0cRbBralp DUPRASEC IR edrduh qbw
of Ti-aca 105,¢(exaMple 24) was al so prepared. 40 The conpositions of
exanpl es 22 to 24 were used to bond softwood strands at 8 % bi nder | oading
based on dry wood. Boards of 12 x 450 x_450 mm and density 720 kg/ m, were
made wi t h 3ac&TPESET SCHRATAT it Atdife! AFof ¢ ESRPOIIE| GIHEORHEE VoL PHyarts
bound with a peryvesbyemat ea{t-SUPRASECUDNRUZFESd ablPhatbem Arpetlcal iradh  cell

| ndustries) cambhidiicngagbosmXi€nRidiocanalcohol having from 1 to 30 carbon atoms.

4. Process according to claim 1 or 2 wherein the at least one polydentate
ligand is a p~dicarbonyl compound.

5. Process according to claim 4 wherein said f-dicarbonyl compound is
acetylacetonate or an acetoacetate.

o3}

Process according to any one of the preceding claims wherein the chelate
complex corresponds to the following formula (I)

R!- C' CH= Cl:- (O) -R?
4(\ X2
R%- (C),.~O=M= Zo- (C).~R® (1)
Y WA YRS

X X
: 1 W
R*-(0),.-C=CH-C-R'

wherein X!, ¥?, X3, X% X° and X® (same or different) represent O or S or
N, z and z' (same or different) are 0 or 1, y and y' (same or different)
are . or 1, R' and R' (same or different) represent an aliphatic
hydrocarbon radical having 1 to 30 carbon atoms, R? and R® (same or
different) represent an aliphatic hydrocarbon radical having 1 to 30
carbon atoems, R® and R* (same or different) represent an aliphatic
hydrocarbon radical having 1 to 30 carbon atoms and M represents Ti or Zr
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WO 97/ 17388 PCT/ EP96/ 04606
23 (SPG-60—available from Condea Chenie) at 6 % | oadi ng } S A
Ratio f re/face |ayers: 20/ 60/ 20; noi sture content t-’?* ‘
MDi sturﬁmm ' yer: % Press platen tenperatule; OT e, r.
Rel ease Iatens was checked (for a consec

tqv
boar ds) and quot ed 0 bei ng conpl ete sticking (board canfot a";@pmved
wi t hout destruction of the board), 1 being sticking w th jwlQdefgtt=ere

hi gher than 50 % 2 being sticking with wood failure |ess than 50 % but

hi gher than 25 % 3 being sticking with wood failure |les
hi gher than 5% u£.0 4 being sticking with wood failure Iess than 5 %
(little force needed to renove the board), 4.5 being sticking w thout wood
failure (no effort neede renmpve the board ng.5 b |ng perfect rel ease
- (the boarg rel eé)tsegesss gg%n%éh?onslrr??m'f’hgh?oﬁﬁno)\}vi ngqﬁoa “properties were

i measured: internal bond strength 15 (according to standards EN 319 and
. EN 1087) fSor Ereasesst pgatidingofro \&iand w100 wherpin st'antfar ' /EX' 320, agh@® all
' swel ling aftere@dedeaurs. (according to standard EN 317). The results are
given in Table 6. The nunbers in the second colum (rel ease) show t he

range of al U§§?9@ﬂ%ure &ﬁ??"ﬂgc% J%petr'éﬂ %n§ner=I5eR’29 d R USAPELS bl 1 eo

- colum 3 (Woo ect_t QUHU g}lée Woo ure coverage

observed aft e 1P Pra8sSiRy &5¢cI%d” 'Izablaé Exanpl e Rel ease
Wod failure V20 IB V100 IB Swelling No.

(kPa) (RPaprocess acgagdipg o claim &, %, 8 or 9 whereimQR', R’, R' andO®5contain
490 10. 4r2® 1 to 20 carbém atoms. 1 23 1 100
. - --- 30 24 4/ 4.5

11! N pC¥ATY 23 AiRL A5 1485 QNle flfl by thR BLEsh Q:Qc?‘rad R?, R’

and R' contain frem 1 to 3 carbon atoms. .

12. Process according =o claim 10 wherein y and y' are both €, R?® and R®
contain frem 1 tc 3 carben atoms and R' and R' contain from 10 to 18
carben atoms.

13. Process according to any one of the preceding claims wherein the chelate
complex corresponcs to the Zollowing formula (Ia)

(R70) ,M(RIC{O)CHC(CRY), (Ia)

wherein M represents Ti or 2r, R’ represents an alkoxy or carboxy group,
R® represents an alkyl or aryl group, R’ represents an alkoxy, aryloxy,
alkyl or arvl group, a is 4-b and b'is 1 or 2 in case of M being Ti and
b is 1, 2, 3 or 4 in case of M being 2Zr.

14. Process according to any one of the preceding claims wherein said organic
compound is used in an amount varying between 0.1 and 10 % by weight
based on the polyisocyanate. '

15. Process according to claim 14 wherein said organic compound is used in an
amount varying beczween 0.2 and 7 % by weight based on the polyisocyanate.

16. Process according to any one of the preceding claims wherein the
polyisocyanate ccmposition further comprises a compatibilising agent
being a compound correspending to general formula (II) or the reaction
product of an organic mono- or polyfunctional isocyanate therewith
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or Hf. 7. Process according to cl aig#s Ti or Zr. 8. Process

according to claim6 or 7 wherein X REPLAMSHEET 1, Xerr], Xerr]

and X[err] all represent O 9. Pr o¢ Ia|m6 7 or 8 ..
wher e(”“ emm’""r”mmy] contain frog atoms and z-and z's""s
are b s accordi ng t¢ 19 wherein; R[egr*] -n

Rerr], err] ind R[*err] contain frq bt oms. 1% Pr'ocess e’

accordlngto claim 10 wherein y and Rlerr], Rerr],
Rlerr] and Rlerr] contain from1l to 7. Process accord| ng
to claim10 wherein y and y' are both O, R[err] and R[err] contain from1
to 3 carbon atons and R[err{rand R[e []_cont Jan frgm 10 to 18 aE{)on at ons.
13. Process according t 'one gf Ke~ pRec “hg cl ai ms wher ei

chel ate conpl ex corresponds to thé: follow*ag fornula (la)

(Rlerr]O[err]MRerr] C(OCHC(C)Rerr])[err] (la) V\,hereln M

represents Ti whérelh, YRREd IVl 1sapé esecdi Sfeadne) k@pyeddntcardsy mjradm' Reatd br
represents angafften®f adptes8hOUsh ﬂ—%el LEPEESEN Sean Al KOXda R Y|<¥, or

| kyl
29 grglrdg;:?e%htﬁ‘lgfé 20d sﬁa%foayg aa;rs@ée«agic%‘i Rh0L: nllo AP 1

case “bel n rocess,_accor o LAany o
the preceding®“@l g&n%atg?/ﬁ%r%ﬁ"ﬁsséf“aqﬂe FERT TR rﬁj‘S‘uﬁg fhe uséa ﬁgu‘f‘l Bk
varyi ng bet we@hows ffa?\anfoabA)—ﬁyb?\%‘Iegﬁt" b’é’§leéloon t he polvyi socyanat e. 15.
Process according to claim 14 wherein said organic conpound is used in an
anmount vanyl ngrbedsseescddnard claimins wkdght bhased vpobothaepoésdrzooy aneédial s
16. Process oacgarsdhngh kyl Or¥al e :2{nidghe &F eceding akendIsn' Wfia®sM the
Pol yi socyanat g COMRRSLI AN LULL CLocCQIPIIS 350 € OFPA IakLeP lBgnagent el ng

a conpound correspond 0 genera or the reaction product of

an organi ¢ nono- or polyfunctional |soc_}/anate therewith R - (O)[err] - C
- CH[err]18 oc133|3§pF1dLnngo cla: wherein qu)compound corresponding =to

formula (II) 1is decyl ac=toacetate, cetyl acetoacetate 0r stearyl
acetoacetatea.

19. Process according to any cne of claims 16 to 18 wherein the organic
isocyanate with which the compound according to formula (II) can Gte
reactad to form the compatitilising agent is diphenylmethane diisocyanate
or a mixturs of methylene tridged polyphenyl polyisocyanates.

20. Process according to any one of clzims 15 to 19 wherein the
compatibilising agent (in the form of :the compound corresponding
formula (II)) is used in an amount varying between 1.5 and
based on the polyisccyanate.

21. Process according to any one of the preceding claims wherein the
polyisocyanate composition further comprises a metal carboxylate derived
from a metal of Group IA, IIA, IIIA, IB, IIB, IVA, VA or VIII of che
Periodic Table of Zlements.

22. Process according to claim 21 wherein said Group IA, IIA, IIIA, IB, II3,
IVA, VA or VIII metzal is 2Z=.

23. Process according to claim 22 wherein said metal carboxylate is zinc

stearate.

24. Process according to any cne of claims 21 to 23 wherein said metal
carboxylate is used in an amount varying between 5 and 15 3 by weight
based on the polyisccyanate.
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wherein Y[err
‘(sane_or_diff

] and Y[err] (same or dlfferent) represent O or S; n and n'
erent) represent agnini” (g iy 4 xD to 1, Rand R (sane

or different)

SRR | T A L E i

Y[err] dnd®Y[
containing 1
containing fr

represent an allph LA +t hdi cal containing from1l

gy

Err'l botit represent |O n equals 0, R|s a atkyl radical ve

or 2 carbon atons, guats I and R |is an al kyl radical
om 8 to 18 carbon atjons. 18. Process hccording to claim 17

wherein the conpound corresponding to formula (I1) is decyl

acet oacet §£ e,

rein the or

Pr&:%t5¥| acc%@g r‘%acgt%é or-g 1a§ﬁeqr ¥!> Z%C?:Lgx?qutg 1d goP -solé)&g)na%s

according'to any one, 0
whi ch t he corrf)%%’ﬁal%%‘orfﬁf% t6°“\"5f‘?ﬁﬁ 3 ¥YepseAreps- react ed to formthe

conpati bili si
met hyl ene2®r i
any one of
the formof t

ng agent is di phenyl net hane diisocyanate or a m xture of
R spodgaolieingd tpoflAisolyamatesn s3@d rdleesesgentcicordedgin e
anduait Mearylfig ble@weehO0. VAR & B byl i gho gkl inl Erd BOLAGRRYakdLR .
he conpound corresponding to forrmula (11)) is used in an

arunt vag.w nﬂr&% g\eggcojrd§n§n90 cl%'Qy gI\EII.gr}tS bgsr.eeq Ogag.dhev\%iel ¥I SOC na;’_tse;a

21. Process accor

pol yi socyanat
froma netal

Peri odi c d&bl eragksEl ermrtisng 220 clPiocds pra@éomterygynt catd atehedde Wipsrei issai d

%é% one ot e prece Cl aIrns Fer n°¥
RO n% ™ on further conprlses a netal car boxyl ate derived
of Goup IA IIA ITIIA 1B, 11B IVA VAor VIII of the

Goup IA |1 AurdclidnaliBed lpbByole¥fn w¥A, @he \ekh fiRtilonasisd pddYol £¥ BCASSing

according to
Process accor
carboxyl ate i

! i afln rek r b ilcSa r oupat
ot T ke e L o

S used

on t he pol yi socyanat e:
PO Srar

31.

32.

33.

34.

36.

Process according to claim 28 wherein said polyolefin is polyacthylene.

Process according to any one of claims 25 <to 29 wherein the
compatibilising agent is used in an amount varying tetween 1 and 4 3 by
welght based on the polyisocyanate.

Process according to any one of claims 25 to 30 wherein the organic
compound derived from a group IVB metal is used in an amount varying

-

between 0.2 and 4 % by weight based on the polyisocyanate.
Process according to any one of the preceding claims wherein the
pclyisocyanate is diphenylmethane diisocvanate or a mixture of mechylene

bridged polyphenyl polyisocyanates.

Process according to any one of the preceding claims wherein the
polyisocyanate composition further comprises an inert diluent.

Process according to claim 33 wherein said diluent is used in an amount
varying between 1 and 15 % by weight based on the polyisocyanaze.

Process according to claim 33 or 34 wherein said diluent is metihyloleate.

Process according to any one of the preceding claims wherain said
polyisocyanate composition further comprises a coupling agent.

n an anmount varying between 5 and 15 % by wei ght based



25. Process according to any one clains 1y (R Hgg?d pol yi socyanate
corrp05| tion further conprises a rel ease agept=~zb—==td-gepsp according to
claim ase agent is ug in an gvryl ng bet ween

0.5 and 0 ' ed on the polyid
to clai r+ l 'l J ‘sai d rel ease ag
Process “aTgTg wt O's m 25 or 26 wherae .e

functionalised pol yol efin wax, the term ftrek=es ed—pordol ef i N neani ng a
pol yol ef i n cont ai ning free hydroxyl, carboxyllc aC|d or ester groups,

i ncluding an oxidi sed polyolefin. 29. Process according to claim 28
wherein said polyolefin is polyethylene. 30. Process according to any
one of ¥l.aiireceds areerdlifa wieerdiapm t3fe whewpin i bald sreuplagentgest usedann
an anount varghgagobaicseeinll sandhed % by wei ght based on the pol yi socyanat e.
31. Process according to any one of clains 25 to 30 wherein the organic
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pol yi socyanat@llvss%ﬁfﬂﬁéfﬁll rret hane dii socyanate or a m xt ure of nethyl ene
bri dged pol yphenyl polyisocyanates. 33. Process according to any one of
the precesti.ngprogkasd ndr whiriiagnNlighbeeallys soOaYoafie EQiRAsSiid @Re fitephest
conprises an jynerdridiidlentsa:d4. 1:HReeBHACEOr fidGih0 ClAi Moidamhergich said

di luent is used.i varyln etween 1 and 15 % by wei ght based on
the polyi soc;}J q'gt“goca‘% HD raEmCt)as’gist){'acgaolrgldl n 8 cl %I m 33 or 34 wherein said
%‘8‘? i A

diluent is nmgt h?PBTeé’é‘Fétl%G lowng g maR 1% any one of the

precedi ng cl s#heFagkreierd  gai Bhysol 9@%0@9&%%%0%%?@# Lfipnt heampEd?RR | 3es
a coupling agempesitioB7as Regéeed iaceuny dinagof cclefims mh 36 YWhemdi $2 sai 38 and a
coupl i ng agendeless@ngehgasiidiscticmnat sidiase. se'fbgraté?fyoﬁes&ea(lﬁ@didﬂemguldilc
cl aim 37 whergica.sai d organofunctional silane is

ane. 28,,' »
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n sald reI ease aent rs -\ ’

40. Process according to claim 39 wherein said separately applied release
agent composition is an aqueous emulsion of polyolefin wax.

41. Process according to claim 40 wherein said polyolefin is polyethylene.

42. Process according to any one of the preceding claims wherein step b)
invelves hot-pressing the combination of the polyisocyanats composition
and the licnocellulosic material.

43. Process according to any one of the preceding claims wherein the weight
ratio of polyisocyanate/lignocellulosic material is in the-range 0.1:99.9

to 20:80.

44. Polyisocyanate composition as defined in any one of claims 16 to 38.

bcess  aceordi ng, e
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