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method is that the potlife of the mixture is limited to
about 3 hours.

Further, while a reaction within 2 to 3 min is

15 1required, there is only a partial reaction within that ti-
me and a post reaction takes place between the unreacted
components during storage at ambient temperature. As a
consequence the coatings are sometimes tacky immediately
after the curing and for example a coated piece of textile

20 cannot be rolled up.

A second approach is the reaction between a
blocked polyisocyanate and a polyamine or polyol. Especi-
ally with polyamines strong films can be obtained. When
the blocking agent is a ketoxime, such as butanone oxime,

25 it will evaporate during the reaction, but usually some of
the butanone oxime will stay in the film. The result is
that, also after application, their may be toxic vapours
and the coating smells. Other types of blocking agents,
such as dimethylpyrazole and triazole types, malonic es-

30 ters or acetoacetates, and e-caprolactams need a long de-
blocking time and they will partially stay in the coating
as not-polymerized molecules. Also in these cases the coa-
tings smell. '
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Sur pri SI ngly, the technical prok
as a to short potlife, a to long reaction time and the

evaporation of toxie vapours. We have overcome the descri-

" bed problems and have now developed a new process to pre-

20 pare a coating, adhesive, film or sheet by a heat curable
system.

Description of the invention
According to the present invention there is pro-
25 wvided a process for the preparation of a coating, adhesi-
ve, film or sheet, characterized in that a mixture of a
polyilsocyanate functional, a polyepoxide functional, a po-
lyanhydride functional or a polyketone functional compound
or polymer and a compound containing reactive hydrogen, in
30 which the compound containing reactive hydrogen is disper-
sed in a material which is non-reactive towards the com-
pound containing reactive hydrogen, which mixture is not
" or low reactive at ambient conditions and high reactive
under selected conditions, is applied onto a substrate at
35 ambient temperature, followed by reacting the above com-
pounds at elevated temperatures.
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The material contalnzng reactive hydrogen, is not
20 or low-reactive at ambient temperature because under these
conditions the mixture of the isocyanate functional mate-
rial and the material containing reactive hydrogen form a
two phase system, which means it is a heterogeneous sytem. -
In the two phase sytem the compound containing reactive
25 hydrogen is present in the mixture as a solid, a powder, a
granule, a flake or a grind or a mixture thereof. The ma-
terial is preferably grbund to obtain a greater reactive
area.
The compound containing reactive hydrogen is pre-
30 ferably dispersed in a second material, which material is
non-reactive towards said compound containing reactive hy-
drogen, and not or low reactive towards the isocyanate
functional-, the epoxide functional-, the anhydride func-
tional- or the ketone functional compound or polymer at
35 ambient temperature before the desired reaction is effec-
ted.
Such a dispersion is obtained by dispersing the
material containing reactive hydrogen, in the second mate-
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WO 01/ 23451 PCT/ NLOO/1Hé Hdmogenisation at higher temperatures will be
more efficient and as a result the reaction will be faster
20 and more complete. Moreover, the performance of the films
or coatings will be better when the particle size of the
material containing reactive hydrogen, is small.
An excellent f£ilm or coating quality is obtained

when the particle size is between 0,5 and 200 jm. A more

25 preferable particle size is between 0,5 and 60 um and the
most preferable size is between 0,5 and 15 um.

To obtain a maximal potlife, the material contai-
ning reactive hydrogen may not melt or soften in the reac-
tion mixture at ambient temperature.

30 Several types of material containing reactive hy-
drogen may be used in the process such as polyhydrazides,
polysemicarbazides, polysulphonyl hydrazides, carbohydra-
zide, guanidine or guanidine salts, polyamines or polyami-
ne salts. :

35 Said polyhydrazide which may be used in the pro-
cess of the invention may be oxalic dihydrazide, malonic
dihydrazide, succinic dihydrazide, adipic dihydrazide, se-
bacic dihydrazide, dodecanoic dihydrazide, isophthalic di-
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p- benzengydbipssyrazi de. . Preferably adipic di hydrazi de mfirNiosodsodi hydr azi -
de are used since they are inert in. the reaction mxtures 5 with an

epoxi de functional -, an anhydride funcbional - or a ketone functi onal
conpound or polyner at anbient tenpera- ture for at |east one year. They
further reantdrazisieanpdpenapinmeé \N ui't+-Aihydodzddmc yabanaenea-@thydzoxi de, a
pol yanhy- djj4le %rb@ngghgkgg_gpﬁrgﬁrgglonal compound or polyner at 10

t enper at ures of’ | ar bazi de whj,ch may  be used in
the pro- cess of th«?rler“r\%ﬂp}éfna‘iiﬁp’s,"el‘gﬂyé&'aﬁ' ﬁ%?‘ia‘haeﬂlﬂdslé‘ﬁﬁdEéFBa- zi de,
but ane- di seqé cafebasiede sipcepahey rscninextbani the rdentdon diisenrear bazi de,

par a- bergzer},(;‘l SeMe g;%g:?.@é' gﬁnc &%J UGhCa gaPi @@Lﬁﬁi’%@ﬁhﬁe’ or a.

t ol uene-2, I'Ssem c sem car azi et her,
(4,4 - hydr HIERD f@“&"’-—’-&?‘ﬂ%t HBNBP‘HH)I?éh?P YRPT \Rfy 3 'EFB( LSFRBTAr ca, 4,4 -
met hyl ene- biwifec \folroaex@eastcone aydmari Mhey Busther ardmztisidnstanta-

methyl -3, 5 c}]dédlg 5030#8295¥$c%£{9t%ar 43gb¥gepoxiie! W goayaAnyber cof . A

pol ysul phon rocess of “the”i nvention

i s sel ect ecl¥} ﬁ PG’%YBFE"B%nf“’FéHé’”é‘&I FABROYRG, \RF PAlymer at
bi s( metyoy| f‘tydﬁgih'@dt@)té&l plﬁa‘ee 186tc duatilgpelrydr azi dosul phonyl ) pi perazine, or
bis B 25 (hydrazt dosulolnde ORI PEAG lftcr i) b bl bl B

a ani di ne onat e gﬂl di ne

hydrochl ori de, guanldlne ace- te u
nitrate arecess tof Shee iavenkirni i sshactedafTon: ebrans slipemL %@r BR-pol yani ne
salt may bez;me, Qﬁtﬂmre&allﬁemlﬁaMﬁZdele ptopantad bsemi qrartazide , _

di hydr ochi ey %ﬁa 42rph¥3h0° Sl Hetaedledll PORACHIAANR, dbacet al o
di am noi sop or Bie di-hy dr ocﬁ oride, mantlonegl ore It 1§ preferable
when tHE CcHIgRRNY dCCHESMAFATPREMAL i OINPREGGe "ii%s%fg’é?fr&?z&dﬁvsper- 35
siton 1n a ﬂﬁiéﬁléﬂsedﬂdﬂ&basldaepheﬁynHnﬂﬂbrthhlsea£14\th@rammdgen conpound
and the second. I A3 HoxY/ b&Eﬁ ﬁgfetam v T npRARLhG wicy Puchocabl y a
pol yet her, & ol FYEat bonat'e Q cr
pOIyVInyIaImsﬂhﬁﬁgﬂe qis(cyc ohexene semicarba 1d¥? y sem1carbaz1do-
methyl-3,5,5- trlmethylcyclohexyl-semlca:ba21de or mixtures
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A polysulphonylhydrazide which may be used in the
process of the invention is selected from p,p'-oxybis ben-
zene sulphonyl hydrazide; bis(methylhydrazido)sulphate,
bis (methylhydrazidosulphonyl)piperazine, or bis p-
25 (hydrazidosulphonylamino)benzene.
Usually, guanidine hydrochloride, guanidine ace-
tate, guanidine carbonate and guanidine nitrate are suit-
able a guanidine salts.
A suitable polyamine or polyamine salt may be pi-
30 perazine, piperazine diacetate, piperazine dihydrochlori-
de, lysine, lysine hydrate, diaminoisophorone diacetate,
diaminoisophorone dihydrochloride.
As mentioned before it is preferable when the
compound containing reactive hydrogen is used as a disper-
35 sion in a material which is inert to both the reactive hy-
drogen compound and the second reagent of the reaction.
This material is preferably a polyether, a polyester, a
polycarbonate, a polyacrylate, a polyvinylalkylether, a
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and the material containing reactive hydrogen are mixed

together in an stolchiometric ratio of 0.5 to 1.5, and

20 preferably in a ratio of 0.9 to 1,2, whereafter the obtai-
ned mixture is applied onto a substrate and the covered or
impregnated substrate is heated to a temperature of 50 to
300°C for 1-20 min and preferably to 80 to 200°C for 1 to
10 min. o :

25 - Surprisingly it appeared that the reaction takes
place as well when the polyisocyanate functional compound
or polymer and the material containing reactive hydrogen
are mixed together in a stoichiometric ratio of 0.5-1.5
and preferably in a ratio of 0.9 -1.1 whereafter the ob-

30 tained mixture is applied onto a substrate and the covered
or impregnated substrate is immersed into water of 20 to
100°C for 0.5 to 10 min.

The isocyanate functional compound or polymer
which is used in the process of the invention is usually a
35 polyisocyanate or a isocyanate functional polyurethane

prepolymer.



7 Uea functions are formed by the reaction of the isocyanate functions
and the Nygoiisiions of the material containing reactpenoodbggen. The
ket one functional conpound or polynmer of the 5 invention 1s preferably a
ket one functional polymer polyu- rethame with in-chain, pendant and/or

term nal ketone functions. Ketimne functions are formed by the reaction

Pydr ogen. 10 The. anhyce ] 0 oLy Cotied Byt ZECLobn oF hd EOCH Ve
usual I'y a pbf?ﬁ%?&%%%urﬁ%%n@oﬁfigy%? %‘g'ggtg"é\?ﬁ?ﬁﬂ“s ShyFds _H'é‘tFEﬁEi-i ons.

Ani de funct Fonsaimind greastiyye birdrogenaction of the anhydride function and
the NH2-functions ofpnd heeddia rf%hggg_ghapcgg@dynlag. ogegﬂwgr B#jr&gen. 15 The

epoxi de fungtional co oun(% of ihe I hventi Q |3 usu yepoxi de or a
epoxy f uhct FBRERCHY y’Jrgrp.re PRAPEY ORI ‘?I’renﬁmﬁf' OB RALFIRY RPWYMe reacti on
wth the NeRthametwitils iof-chadnpupendsit cord/arnteagminaltketode dr ogen and
secundai ry ehget £5id ArketaMines fahee{idRhe 20rfief : gheﬁe PRl Qo N€

i nvention are the coatings, oat ed substrates, a S| Ves, ns, . sheets,

i mpr egnat ed®* sER% tFERWE %%F%St W’Wé’é‘fiﬁéf”g? ohnithe dateriatgsontair ed

| eat hers, cnahgdremttisenyiydriogendes, coated non-wovens, coated coagul at ed.
pol yurefflane substr apies ardfHyRRlidabkERn efloeuhat bat | re

obt ai ned by the procei S aof tEe P%négﬁgi%gna‘.i The tHﬁg %gtgﬁeng}lﬁﬁtﬁs or
coatings ar8%stfdifpaiidr @ PPHERPRY Q3 EOPSL¥MET GPREFTFNGss and

appl i cati onankgdtide dfundidomse- Afidds efitndtivast are formed My ttaie eeregar di ng
to conventigogdon oAl bARyAr S48 { SiRcinC Andr EnbONaSH R oL Sf! vent -
free. Regarding to the systemin,whic aetpi:'(}rléryl so%anate functi onal
conpound ortB%%EﬂPerm \ﬁPPﬁaéng'bwiﬂa © BYdFo9eRof the present

i nventixdh has a | ondthre mpioxiidee fuftt ivndle ddmpouadcbi obhe sidwesitdion al nost

| nst ant eneoys, L 4lh 1Y $0198BbRE Ge Abr & QpRKGU ehREPEEAL N ESEymEzE ODt ai ned
filmse or coatings are Stronger because in.the process, of tthe in- vention
urea functi ORS %i?@“f mgﬁygfﬁe°l’%% id¥ige the reaction with the =

NH;~functions of the material containing reactive hydrogen

~

and secundairy ore tertiary amines are formed.

20 A further part of the invention are the coatings,
coated substrates, adhesives, films, sheets, impregnated
substrates, synthetic leathers, inmould coatings, coated
leathers, coated polyvinylchlorides, coated non-wovens,
coated coagulated polyurethane substrates, breathable coa-

25 ted substrates which are obtained by the process of the

- invention.
The thus obtained films or coatings are strong,
dry, flexible and UV-resistant. .
The process and application results of the pre-

30 sent invention are profitable regarding to conventional
heat curable systems which are low-solvent or solvent-
free. Regarding to the system in which a polyisocyanate
functional compound or polymer reacts with a polyol the
mixture of the present invention has a longer pot life,

35 while the reaction is faster, almost instanteneous, and
more complete at elevated temperatures. The obtained £ilms
or coatings are stronger because in the procéss of the in-
vention urea functions are formed by the reaction of the



WO 01/ 23451 - PCT/NLOO 00699 8 isocyanéte function and the am ne or
hydrazi de, e in- the reaction of a isocyanate and a

ur et hane Yﬁ/ﬁﬁ%‘@n is formed. It is wellknown that an uread Mﬂ‘ﬁélon gi ves
addi tional strength because of the presgnce of hy 5 drogen at the N of the
urea function which makes it possi- ble to formhydrogen bridges. Regarding

e oo Aliadydnlite’ BuBLOE SR ahd VNG afih B2 E AR L ! RO N1 0D WL

pol yam nes fi npara are fornmed by the
process 10 dthe Feackion F’éna bﬁ?cYﬁféa’kﬁ cﬁﬂj’atal QH §H§c’éh‘ént%ri§i%aé’te br eak

s larger. Thifadddlon fie @brinba. Niktis erelillidRmptaaenan wreenfumotion | onger,

there are no. eyapqrAlijaLaxbe-Ledes dalds S%(fhtﬁ?g Lanone S, or

remai ni ng | W mat erral suc f”%é e and triazole
types, ma 13inquenc agsthesNopfathe gakea functdan cBakes i RIsfE or

coatings do pxd 9Hdrm dgogeﬁsw the process of the invention wll
not have any damagin t o envi e e systens
in which a polyi socy%ﬁa r%ngop:lo Eﬁ%a Y%%e nir;{"e%lcﬁ g% QiéQ r%ér;?%/% ‘ch the
am ne func- nates axee ugedcinygoubingtion Wiédtmcclﬁfamnﬁsafmseﬁr ester

under for matddyt i@ sao&S%hba&sméh@tf@ M%&@ff&hédDBQ tEEeSSradedde

i nventiQn hav rruch I ar din stemin which an

i ncor pordt ed® f% Ectgug é??\t °6’3v?ﬁ‘ﬁgt°§§eﬁ¥ B3 Faction time
i s much shorbmalatlsellamlegd Theppeblifewf Mheamixtuke PhHvele ipFesemvi des a
coating m XtiH:fentGRilsShBAgER, t PReBECard G %ﬁa%&!ﬁﬂﬁéeiéﬁﬁ: 'ﬂé‘&’é com

pound, a pol oxi de func co und ol ct I onal
conpound, é/aJP E R &?e&’f’gﬁﬁf’flﬁ rﬂ%hp%r%maé’ﬁ‘&néni?ﬂem% ?‘Fé‘f’ T de a
conpound cormaemmg suchaesi damayhylpyrasrlsiagid tripgolertypes, dercti ve at
anbi ent jlse PRSIt eddd o QBk¥oh8aEAtYE dHWIAheS HeBtl €En§OPdihs O, Which

The coat Png 3kies 6F Bey Prelc  Bn T Cotsatiencd” BroPERverE g8 A s 1or
at | east oneinfegntsiom pﬂ@ﬂap@§|yave any damaging effect on the envi-
ronment.

Regarding to the systems in which a polyisocyana-

20 te is reacted with a polyamine from which the amine func-
tions are deactivated by the reaction with a maleic ester
under formation of a aspartate, the mixtures of the pro-
cess of the invention have a much longer potlife.

Regarding to the system in which an incorporated

25 uretdion acts as internal blocking agent the reaction time
is much shorter at elevated temperatures.

Finally the invention provides a coating mixture
comprising on the one side a isocyanatefunctional com-
pound, a polyepoxide functional compound, a polyanhydride

30 functional compound, or a polyketone functional compound
and on the other side a compound containing a reactive hy-
drogen which is not or low reactive at ambient temperature
and highly reactive under selected conditions, which coa-
ting mixture is applied in the process of the present in-

35 vention.

The coating mixture of the invention is stable at
ambient temperature for at least one day and prefarably
the coating mixture of the epoxide functional-, the anhy-



the coating m xture of the epoxide functional-, the anhy WO 01/23451
PCT/ NLOO‘VQ)Q,@Iza%Q dride functional- or the ketone funcipRgbedessground or

po- |ymer —an e conpound contai ning reactive hydrogen Is stable at
anbient. tenperature as a one pot system The conpound containing. reactive
hydrogen is pre- 5 sent in the mxture as a solid, a powder, a granule, a
flake OrdadQ%anf&Ec@idﬁam-]be tflérﬁéiorﬁencfdrﬁ:tﬂbﬁﬁﬂ:rabhyoum @1 ho-AS

ment i one efore_it .S pre . u iy ng reactive
hydr ogen i y‘ﬂ%’éa‘aﬁé LhSicop: ?5‘?‘?088‘.‘%%%5 qcr%t%grqp gl ﬂgﬂggﬁé?sﬂl nert to both
t he reacti stabje caopmbientpSenBeiaAtiure s ®R§ PPAgENEL®M- t he reacti on.

The particle size Ohkllé d@@dwﬂd c?htafiniﬁ% Hadidive Biy@Rogént Eie lefgmougdS
containing reactiv, ydrogen iis from. 0, o] rom0.5 to
60 m armtl gkt p?‘%-ﬁl% “f’@'r%g"ﬁrley 2F 3#%11591 s %?";a%g'%eg%%?%%’esgof t he

i socyanat efilaket onnmlgrigdeor- aamizhure Heheneacdy pad dgnpueckerabiractive

hydr ogen, g@guggr applied onto a substrate. They nmay be used as fil ns,

e app i ed on any. shbBraEed pRERARSE 14 RRkerab e PBR FE Y Lo her ™
metal s, woodmpgundscoptainind ceacpiperhydrguen ligatiged: agt a| @lspR¥T woven,
Flow e5ht T o B R O S o th
o oo gt oSt R o, 0RO By SPbrRafirfbno 10N
t op-coat, or adher ethe cparticleusizet ofbyheigranndon e4nsher dieRe¥Fng
techn: CS];. BY aﬂdéala.i_-) yﬁwgoaﬁ§sﬁﬂ§?fgac?gma ma?;egeﬁeisasﬁm{ f or
C D o8 o S0L hA e AR, 5o 1 £ gp i, BpAeaB AL =
appl i casi oferabdyefrore QrodesdSoumthe i nven- tion is used are of speci al
interest. For exanphfe hilcwrddf &S thRY iBecyamstd urdtdonad- m3beph+ ati on of
oo e Bl BpdokRe Pt el o R RIRG Hhadttve rogBHS My PEOOCSS TR
applied onto a substrate. They may be used as films,
sheets, in adhesives, sealants, printing ink and in coa-

20 tings. They may be applied on any substrates, including
leather or artificial leather, metals, wood, glass, plas-
tics, paper, paper board, textile, non-woven, cloth, foam
and the like by conventional methods, including spraying,
flow-coating, reverse-coating, brushing, dipping, sprea-

25 ding and the like. The cured material may be further trea-
ted with coatings, such as a top-coat, or adhered to any
sustrate by direct or transfer coating technics.

Many additives may be present for application re-
asons, for example fillers, colorants, pigments, silicons,

30 fire retardants, matting agents, flow agents, foaming
agents and the like.

Some applications where the process of the inven-
tion is used are of special interest.
For example, the process may be used for the pre-

35 paration of a coated textile to be used as a synthetic le-
ather. Such a process may comprise the preparation of an
adhesion coat onto textile, followed by applying a mixture
of a polyurethane prepolymer and a hydrazide-, semicarba-



adhesi on coat onto textile, followed by applying a mxture of a

pol yur et hagmgl ynmer and a hydrazi de-, sem carba WO 0
PCTI NLOO/ O zide-, ami ne or amine salt- dispersi on 0 e | hvent i on

onto the adhesion coat and curing of thyg m xture at an elevated
tenperature, which may be between 80 an 250C The coating may further be

embossed at 80,10 25 B geat{ng the .process. described above on
the backsi dé® o‘? Thé %Ir Xm %?ie (?eérgé‘toeldo eEPFI é‘“’?mﬁz B obt ai ned.
Al t er nat i velgntth&hs @@é@§19ByC§étu%@@ ¢1@r111§1@f phd samidxtune oit ;aroat ed

substrate tcetarweeﬂ tRwmperatiet) Cwhién | @} ey Hatweeansbean&ozsmg whi ch
may conpris the ar atI% g{i a k| n oat K 8§ gas%ggg foI | oned by
t he prepara r? A ertsarsat e ?:0%1 %ﬂ%y g of a

pol yur et Bane pr epol yrﬁar nﬂn#aatlnydpéztl!e prm#s:aiﬂ%;nbledeaboumm or am ne

sal t- di spergonhdixdide io?Venki eaxdb1o qia&meﬂsllaeaakoaeéd%wﬂ@f this
m xture at an eleva- .ted terrperature whi ch may be between 80 and 250C

where- af t er®®h BRIREARRSEsat i s appl yed onto the internmediate coat in
whi ch a piece of textMl@mrathmMathd procese ndywdbe wisedi fiod bheerial is

dried, whergaf ratmmr %Jf.easeoaee&rsug&mé @B)\b@duszaeaargﬁmefécr i bed
above mg for the Ereﬁ%a for exarrgl e coated | eather,
coat ed féol yﬁ?ﬂ% Yorqrd‘é‘s g3afeat «Ad\('ib‘rf EQWPELEE | trepre-

pol yur et han@uﬂdsmmtqis a 2kiAkbetnantoctglddse matpee'ssfamzohedtmed:ﬁor t he
preparation of t&ﬂo@olaxvaazérﬁ@aﬂwecaa g 'aasi yﬂ%’t@‘%& | eat her

by transfer whi.ch na rise ara n of | ncoat
onto rel ease® % &th&ﬁ\?& p%;p?}r%)m ef'h ﬁirp 1Qﬁ rnﬁm%ﬁe coat by
applying a 3ide Xt amwing ocxr polipar sdhtan edjmpepsd ipme ofableaihyentedome-

seni car Bazi dgspo adﬂéwesla&lceaknsnaaéﬁnﬁé scp@rah@ nafxtws LE-ay et d WL ONto the
ski ncoat an rin xture at” an eva erature, which may
be between g‘fﬁ% "g‘lﬁfé “’iﬁr’le%&FPe‘F‘aﬁ %%rﬁﬁé‘feeﬁ’olavaH?ngﬁPoFf EheXRst r at e
onto the 35 dftgr sol iafthesdae ceaprbpaapplyed amiloyithg dnpetrmedigtehl o-
coat in which a piece of textile is laminated and the thus
obtained material is dried, whereafter the release paper
20 is removed.
The process described above may also be used for
the preparation of for example coated leather, coated
polyvinyl chloride, coated non-woven, coated coagulated
polyurethane substrates.
25 Alternatively the process may be used for the
- preparation of a coated polyvinyl chloride to be used as
-synthetic leather by transfer coating , which may comprise
. the preparation of a skincoat onto release paper, followed
by the preparation of an intermediate coat by applying a
30 mixture of a polyurethane prepolymer and a hydrazide-,
semicarbazide~, amine or amine salt- dispersion of the in-
vention onto the skincoat and curing of this mixture at an
elevated temperature, which may be between 80 and 250°C,
whereafter a compact polyvinylchloride substrate onto the
35 high solids coat is prepared by applying a polyvinylchlo-
ride paste onto the high-solids coat, optionally followed
by laminating of a piece of textile into the polyvinyl-



ride paste onto the high-solids coat, optionally followed by |am nating of

a pi ece ofyotogiissi € i nto the polyvinyl WO 01/23451 PCT/ NePPnPsba9e 11 °

chl oride paste,.and curing of the polyvinyl chloride pas- te. The process
may further be used in the preparati- dh of a noulded material by innould
coating which conpri- 5 ses spraying of a m xture of a pol yurethane

prepol ynmer ellbride gaatiedeandsent tidg Lo ithe- po&?ﬂrﬂﬁy@hlﬂﬂﬂ‘%é?a?s‘-di sper -

si on of theﬁ:énvent ion, and optionally a non-reactive sol- vent into a

matrix until a desired coating thickness is obtained. The matrix may be
heat ed during the spmg B3Psess wagsfupiher ber uspd iprbhé prepaoeeds. After
the curing éheof roulcidedninatenialrmyy Hhmounay edat Yag | visc dophy -of the

resent 4 nv i € J u t ollowi ng examl es. These
gxarrpl esg ar%gé o%a%’irlﬁg]u?r ét. 1|%yéé"‘zl)’feéjt e 3 %\%&&P?Sﬁl\%ﬂ% %’Feé’% 5 fAPfing 15
t he i nventidnh¥drazifersdsppicarbasides g eprine oExambhe saly-disperion of an
al i phatic psioetdfertheaiadentdon2lany dpaiionhlngt A OReh- Pl iRl aane

pr epol yner. r [ phe 12.78_0.(507. 5 mol,e) of

3-i socyanat Ofe ﬁ‘ﬁt%BQS&éggggnﬁﬁ?f%é{%}%?él F83?1é§a%1t S d8fter refered
to as | PDl)ohiainggde Fheomatrix-may ke dreated during e 2praypap-of a

pol ypr apy| efess) wiolaf2erwthl Spray g iproceRsghAfoér 1K ,culx@.%gﬂhe (81.89

nmol e) of @3\9%4)5%{53@352%83%}@ eqhorggldgcul ar weight of 2000 and 4.2 g

(31. 34 nmol rmne ahe at- 60-70C whi- le stirring. The
m xture was heat ed V@rigU€ asBeged ce®Fhenpresentt tnyention @axeordl? hrs to

forma pol yuisidsted pyetBe polyewing /ﬁ%ﬁm&shrm&sé eaednpgie s aRR Oi 1d9 Sf
The amount B8 ARt R RRALD Sho Mo Trea \RRI<a et 348 otand a3% 35
Exanpl &52 Fikgdmyensiosf agnchaippdhtieresdtesst er based i so- cyanate
functi onal pol yurethane prepol yner.
Examples
Example 1
Preparation of an aliphatic polyether based iso-
20 cyanate functional polyurethane prepolymer.
Under a nitrogen atmosphere 112.78 g (507.56
mmole) of 3-isocyanatomethyl-3,5,S5-trimethylcyclohexyliso-
cyanate (hereafter refered to as IPDI) was added to a mix-
ture of 135.21 g (138.24 mmole) of a polypropylene glycol
25 with a molecular weight of 1007, 163.77 g (81.89 mmole) of
a propylene glycol with a molecular weight of 2000 and
4.2 g (31.34 mmole) of trimethylol propane at 60-70°C whi-
le stirring. The mixture was heated to 100°C and reacted
at this temperature for 2 hrs to form a polyurethane pre-
30 polymer. After 1 hr of reaction time 0.1 g of tinoctoate
was added as a catalyst. The reaction mixture was cooled
down. The amount of remaining NCO was measured and appea-
red to be 4.43%.

35 Example 2
Preparation of an aliphatic polyester based iso-
cyanate functional polyurethane prepolymer.



WO 01/ 23451 PCT/ NLOO/ 00699 12 Under a nitrogen atnosphere a 107.12 g (482
mmol e) of IPDl was added to a m xture of 141.81 g (151.6 mb,@]ﬁ of a

pol yest er WPI24P h a nol ecul ar wei ght of 935 avail abl ez)ﬁrom Crdent al as
Ruco S 1015-120, 166.83 g 57(55.61 nmol ¢} of a polyesterdiol with a

nol ecul ar wei ght of 3000 avail able from Cccidental as Ruco S 1015-35 and

4.2 g (31.34 mmol e) rime |_pr 6Q- o | tirring. Th
m xture was heat ed tgé aatﬁlg'xélr]:ggggegeﬁg%}?%ﬁesoi é%ge'\rygt ar éEP?)r 2 hrg to °
form a pol yuneekenefHI®@DI0 was| pAded beamixtyreyPf, d4dt Bndt {HeL 661 g of

tT ihnoct oatte e}gmwﬂ@s_i é\%ﬁﬂy‘é&tékyaiol'ﬁhﬁtlﬂ e aid 1@t uliax t:éﬁ:ghgsofiosﬂséd down.
e anount of_r LNl wa u - 3.,99% 15
Eanpl e 3. PrepRE LRI Thomn ooaiashERE 48 AR % 498s 8 g
functiondt pésyusetmmalelpfphel pedvestredipbobidly @ solecuipreweisht repeat ed
Mole) of & oh pere S R B s R Y 2R ¢ he

ere r erred to_as n e
reacti on was?exefutth 3t ¥'§5’ chThﬁgﬂ@Ygﬁlﬁﬁ°P§ﬁﬁeg eagfkb‘t’)g ‘gl?JG'O%
Exanpl e 4 251&rspixzingn Tie sixingenvas peatadite 19896dardotpactedt e
WEh Che xR B 2 e e B e) of
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TDI and t%e P‘Biﬁ‘?’fm %é’serefe&ﬁ &4 gﬁagg!-é%?fl% t%l‘l‘?‘e ‘-’N&% gﬂf‘éﬁﬁgoﬁ Peared to
be 4.23% Ewasphddéd Rrparcatiadysst Theeremetiamamiixtaxe pepygeeledne

pol ymer fr0omggywhS$ OfN& ihdurdt E HaRBEnPAGYNES i) tnddsRi2@dy andSappéaand
hydr oxyacet one Under a nitrogen atnosphere a mxture of 100 g o t he

pol yur et hane*5Reb®IB%et-33%om exanple 1 and 7.81 g (105. 48 mmol e) of
hydr oxyacet one were heated to 100C. The WD 01/ 23451 PCT/ NLOO 00699 13

15 Example 3
Preparation of an aromatic'polyether based isocy-
anate functional polyurethane prepolymer.
The procedure of example 1 was repeated with the
exception that the IPDI was replaced by 88.31 g (507.56
20 mmole) of toluene diisocyanate (hereafter referred to as
TDI) and the reaction was executed at 90-95°C. The NCO
amount appeared to be 4.60%.

Example 4
25 Preparation of an aromatic polyester based isocy-
anate functiqnal polyurethane prepolymer.
The procedure of example 2 was repeated with the
exception that the IPDI was replaced by 85.61 g (492
mmole) of TDI and the reaction was executed at 50-95°C.
30 The NCO amount appeared to be 4.23%.

Example 5 _
Preparation of a ketone functional polyurethane
polymer from a isocyanate functional polyurethane prepoly-
35 mer and hydroxyacetone
Under a nitrogen atmosphere a mixture of 100 g of
the polyurethane prepolymer from example 1 and 7.81 g
(105.48 mmole) of hydroxyacetone were heated to 100°C. The



m xture was stirred for 2 hrs at 100C. After 1 hr of re- action tine 0.1 g

of tinoc s added as a catalyst. The disa
‘PEQ?I{I 3487 y ppear a was
checked by é—spectroscopy by follow ng the NCO S|gna?egwggggggtni 5

Exanpl e 6 Preparation of a ketone funagional polyurethane polyner. Under a
nitrogen atnosphere 68.42 g (308 nmole) 10 of IPD was added to 251 g (171
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10 g, and appeared to be 2.71. 18.65 g (252 nmol e) of net hoxyet hyl am ne was
added 20 to the obEzamplle p®l yur et hane prepol yner and the m xture was

stirred for 15 mn gi:e Rfar e H SaRReshaNsEn&EidiaD pea m%u‘i@&ﬁkﬁé by
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15 polymer. After 1 hr of reaction time 0.1 g of tlnoctoate
was added as a catalyst. The reaction mixture was cooled
down. The amount of remaining NCO was measured using a
sample of 10 g, and appeared to be 2.71.
18.65 g (252 mmole)of methoxyethylamine was added
20 to the obtained polyurethane prepolymer and the mixture
was stirred for 15 min at 20°C. The disappearance of NCO
was checked by IR-spectroscopy by following the NCO signal
at 2269 cm™*

25 _ Example 7
Preparation of a ketone functional polyurethane

polymer from a isocyanate functional isocyanurate and hy-
droxyacetone ' :

Under a nitrogen atmosphere a mixture of 151 g

30 (259 mmole) N,N',N''-triisocyanatohexylisocyanurate and
57.50 g (777 mmole) of hydroxyacetone in 52.13 g of dipro-
pylene glycol dimethyl ether were heated to 90°C. The mix-
ture was stirred for 2 hrs at 90°C. After 1 hr of reaction
time 0.1 g of tinoctoate was added as a catalyst. The dis-

35 appearance of NCO was checked by IR-spectroscopy by follo-
wing the NCO signal at 2269 cm™.



MEK- oxi me bl ocked pol yuret hane pol yner and a am ne functi- onal

crosslinker. 5 9:39 g (105.48 nmmol e) of nekoxi ne was add 00 g of the
pr epol ynerwgfm’é%ﬁ’npl e 1 at 60-65C. The m x- ture was sti&%ghﬁfo?fﬁosgy hrs at
70C. The di sappearance of the NCO was ghecked by ‘t-he absence of the
NCO-signal in the Infrared spectrumat 2270 cm 1. The product was cool ed
10 down and m xed wt 7.0 (52.4 mol e) of 3,3 -dinethyl -

4, 4' -di am no-di cycl ohexyl*methhan and 0.1 g of a 10 % sol u- ,ti on of

di butyl tinl aureat e i rCAREARIVEnEXgIPEet PFeRATARLOOfcR £41BafRPYs?. 200 m

films were pueRaseihe Nl ctikedd pallyh8ethine pdiynerriand Exanphe Sufetparative
exanpl e: preparation %'iﬁ‘efﬁi Imfroma OH functional polyurethane pol yner

and a NCO- crB%3t | Hi&H® " preparation of the OH functional polyurethane
pol yner: SUnder a nit rdgeh st (#9Spl4sr mmoge) oo f 1mekewime: wass added to

rlnolgygr ?pyl S_nflﬁld) Y& Q£ \rf]uﬁétﬂ p}e&gahgg.ekaggwgi;ghﬁwzl aio%olarscsocf?. Qﬁe(ﬁﬂxmm:jg) dof
, o- but anedl gl _wer e al e . - D0, S adde
and the nixt bP¥ES RS %Jﬁr‘reé%%f) rEZhFiFsa%lt $€O%C%%rs%p%f r%Fere_eégt ion tine
0.1 g of tinbbeEe wass chahkédabyatbet abgence R theaMCOosignpkt ¥Re was

cool gdt down egébixbfr_at?fm%lr&pé&rgﬁﬁgtnhmo l\&aelit. NThé Vﬁrécoﬂ}ﬁﬂ tgfa&g d%qgalzyrrerl )
was etermn Yy ratl on ,an ppe 0 Qe 4. Q70 . mol e
of 1,3- Hut aﬁ%ﬂ?-a%‘# W‘%wj}%& &?'a?bgt ﬁfﬁ mqbllr at°% \ﬁege 'ébﬂgﬁf‘%ﬁa t he

m xture was #4eét edianinp@ifayclohexiismethan dindfhdagaiefea aP FheoNLO was

checked by tpgoabsenemtiyiiniePeatanah afprdfiniddy iARRGISREMEEBPL At 2270
cm 1. The product was abcogl 2% 35 down and had an OH anobunt of 2.13 nmeq/g B:

preparation gFheh ‘nker: 14.4 g (240 mole) of n-propanol was
added within 30 min t20002m Xigms (Weget prapayed Cndmeired fatNe@p °6f £8EN , N '
-triisocygnago WP, 01/ 23451 PCT/ NLOO/ 00699 15 hexyl i socyanurate, whereafter
the m xture was stirred and heated at 80 for 2 hrs . After 1 hr of
reaction time 0.1 '

Example 9

Comparative example: preparation of a £ilm from a
OH-functional polyurethane polymer and a NCO-crosslinker
20 A: preparation of the OH-functional polyurethane
polymer:
Under a nitrogen atmosphere 264 g (132 mmole) of
a polypropyleneglycol with a molecular weight of 2000 and
7.92 (88 mmole) of 1,3-butanediol were heated to 80°C.
25 97.68 (440 mmole) of IPDI was added and the mixture was
stirred for 2 hrs at 100°C. After 1 hr of reaction time
0.1 g of tinoctoate was added as a catalyst. The reaction
mixture was coocled down and the amount of remaining NCO in
the resulting prepolymer was determined by titration and
30 appeared to be 4.6%. 36.21 g (402 mmole) of 1,3- butanedi-
ol and 0.1 g of dibutyl tinlaureate were added and the
mixture was heated to 100° for two hrs. The disappearance
of the NCO was checked by the absence of the NCO-signal in
the Infrared spectrum at 2270 cm™. The product was cooled
35 down and had an OH-amount of 2.13 meq/g
B: preparation of an NCO-crosslinker: 14.4 g (240
mmole) of n-propanol was added within 30 min to 102.2 gr
(containing 600 mmole of NCO) of N,N',N''-triisocyanato-



g of tinoctoate was added as a catalyst. The reaction m x- ture was cool ed
down and the anount of renmaining NCOin 5 the resultin ol ymer was ]
det er mi N3P ®W23451t r ati on and ap- peared to be 12.0 A 208"57?? PP e s
prepared froma m xture of 13 gr of the product of A and 9.2 g of the.
product of Bwith 0.05 g of a 10 % sotution of di butyltinlaureate in dipro
10 pylene glycol dinmethyl ether as catalyst. The filmwas cu- red for 5 mn
at 160C." &5%16%3'34‘14655?&“?1&?%#‘:&’555 BRI oA Snizred. ang

et hyl eﬂel- bie%(t@n?behenyl fopcy ans e) aFtdrhydnazofereacklod gi&.&OG.ﬂmFI e) | of
4, 4" -ethy I S(s LS el | g |_pr e yco
dimetnyl” O o tingcsdabd Yab (RANGCh LRratye: Ot BRI VTT 1 g
of isopropdngie ¥ag £oodedidewn AR Ghp apeunt bl rempising: FEO dnher while
keepi ngst haHee @At hg belpwe? Wad Meteonline@ vy tditration whit g@pprecipitate
appeared. After tiggi ng 5or 30 min the precipitate was filtered of and
rinsed thtP%ﬁzﬁpbgﬁlene glfycol dinethyl ether. The product was dried at
80C. The yield was #4299 gm-filnovag MreparRe Lpomihdeixinsaofaddunt .

Exgrrﬁl 3 11 g %&gg&bigggoaﬁcg SEMR calafd)oaz?dg éfOtEh@Q)ﬁEﬁdtyl ity ogne wdthsos:yaggtg
and hydrazi pe, . _ Dl e . nedii socwanate in :
g of diprop IE‘c né& 8 yeoﬁgd%ngﬁwoé} ﬁgd\%/ggégg%@a% (?ag:f_%;( §SB% | e) of
hydr azilRehytleme gdyeplgdimethylhratheraas| caklyat g e Jilm paspghene gl yco
di met hyl ety fothisl pikegpi Dgodde tenperature bel ow 25C by cooling with 35
ice. Awhite precipitate appeared. After stirring for 30 mn the

precipitate was filtered of and rinsed wth dipro- pylene glycol dinethyl
et her. The product ExempleedOat WO 01/ 23451 PCT/ NLOO 00699 16 80C. The

yield was 41.95 g =p3eplr¥ticamnt he ddidecaebaeilie fwemnd, 4 Exanple 12 5
Prepar q.tsl Or}necghya.te%%- E%r(gi}‘éi&?eﬂfi@o%y%%mf Cér%. hydrazine.

26.2 g (100 mmole) of 4,4'-ethylenebis(cyclo-
hexylisocyanate) in 26.2 g of dipropylene glycol dimethyl
ether was added to 12 g (240 mmole) of hydrazine hydrate
in 18 g of isopropanol and 12 g of of dipropylene glycol

20 dimethyl ether while keeping the temperature below 25°C by
cooling with ice. A white precipitate appeared. After

stirring for 30 min the precipitate was filtered of and

rinsed with dipropylene glycol dimethyl ether. The product

was dried at 80°C. The yield was 44.42 g = 88.9 % from the
25 theoretical amount.

Example 11
Preparation of a semicarbazide from hexamethylene
diisocyanate and hydrazine.

30 33.6 g (200 mmole) of hexamethylenediisocyanate
in 33.6 g of dipropylene glycol dimethyl ether was added
to 24 g (480 mmole) of hydrazinehydrate in 27 g of isopro-
panol and 24 g of of dipropylene glycol dimethyl ether
while keeping the temperature below 25°C by cooling with

35 ice. A white precipitate appeared. After stirring for 30
min the precipitate was filtered of and rinsed with dipro-
pylene glycol dimethyl ether. The product was dried at



m xture of toluene diisocynate and hydrazine. 34.8 g (200 nmmole) of a
comercial mixture of to- luene diisocynate in 33.6 g of dipropyl ene glycol
di methyl &¥24s added to 24 g (480 mmle) of hydrazi n%"&%’h‘ﬁ’é’f'@ﬁo in 24
g of isopropanol and 24 g of water while {eepi ng ‘t he tenperature bel ow 25C
by cooling with ice. A white preci- pita]f appeared. After stirring for 30
mn the precipitate was filtered of and rinsed wth dipropyl ene gl ycol

di me- thyl etdEC- The Fr6ddcrasatl 3 &l aB489ck fromnkhsitheprgisicad 78 g =
69.3 % from tdweuniteoreti - cal anount. Exanple 13 Preparation of a

sem car bazi de from 3-i socyanato- 20 '

met hyl - 3,5, 5-tri nmet hyl cycl ohexyl i socyanate and hydrazine. 44.4 g (200

mmol e) of IPDl in 33. &3™®dedigropy | ene gl ycol dinethyl ether was added to

24 g (\A,\fﬁplsmml e) of répaza ﬂ&ohydfaéesétﬁﬁ.éz’ékh}iﬁfdei $?§moaae&h25 m@ﬂsi:h i 214 gTﬁf
water while e a cooling with ice. e
m xture was Wr"@% %’gr t%iﬁggénéiy{%%%ﬂ%—% 6‘2‘%{ gly\%é?él%?/apor ated. The

m xture was cristalizéd-Br m(208cppelehf eenmercialoigrerared itar of a
gri ndda-nd of Juedies@digoeynate 86i 9 o5 G mfna@&@%y%éﬂépéﬁ;f@w%@ﬂiﬂiﬁ nas
ground as a p er .Qr s g | : | ratio in

di (et hyl hexyl?)q{h:e i ia'\Q%a gafﬁ #éex\%r%s{eﬁécg; Wriﬁ35°% 8%5‘??’(%?1%%%" By

i ncrea 380si g 24e SdPSpdropsaprarel iand A4d o I wpted whileikemping e bl ade
smal | er part itdnperiataseCBbeléwbes ety nashl iHae wathndse . a0 At &P Yreicans whi ch

wer e obtai ne I [ 01/23451 PCT/ N .00/00699 17 Tahle I. The
range of thqupi?;ﬁ%?gFgEg?%ggr nﬂﬁﬁge%cﬁlés g’i’lﬁgor‘f‘g; r B+e %r%ewlﬁ:i oscopy
5 Tabl e 1 PaMascifdlsered of audprinspthywitdy ddorepyleperalyepd riime- as a

di spersion i il ethpkhexib) ppddnad evaddiRlae akedbug particle size of ad p

¢ dihydr%gide in the %%%iQHESH”LasF§H¥¥% g = 69.3 ¥ from the theoreti-
cal amount..

Example 13
Preparation of a semicarbazide from 3-isocyanato-
20 methyl-3,5,5-trimethylcyclohexylisocyanate and hydrazine.
44.4 g (200 mmole) of IPDI in 33.6 g of dipropy-
lene glycol dimethyl ether was added to 24 g (480 mmole)
of hydrazine hydrate in 24 g'of isépropanol and 24 g of
water while keeping the temperature below 25°C by cooling
25 with ice. The mixture was stirred for 1 hr and the sol-
vents were evaporated. The mixture was cristalized from
isopropanol. |

Example 14
30 Preparation of a grind and of a dispersion of
adipic dihydrazide.

Adipic dihydrazide was ground as a pure powder or
it was ground in a 1:1 weight ratio in di(ethylhexyl) adi-
pate in the presence of 0.5 % of Triton X-100. By increa-

35 sing the dispersioning time and the speed of the stirring
blade smaller particle sizes could be obtained. The grinds
and dispersions which were obtained are presented in



14 A 'Pure 30-300 14 B pure, ground 30-250 14 C di(ethyl hexyl)adipate

40- 150 w%a,ghglet hyl hexyl ) adi pate 30- 60 14 B di (et hyddigngohddisd pat e 5- 40
14 F di (ethyl hexyl)adipate 0.5-13 Exanple 15 10 Preparation of a

di spersion of adipic hydrazide in different liquid materials which are
none non-reactive towards the adipic dihydrazide. Adipic hydrazi de was

di spersed igLalirl \feﬁggmn%éaéf GHd g 'ﬂ&g%”&ig&'fﬂﬁhe Lgiri*eés\é%sﬁon

non-reacti ve toward e, adi pic razide in ence o? 0.5 % of
Triton X- 100RHsy MeasMTRE: Rt “HeERSCMRY | conflgur ation for 1.5 hrs at 5000
rp(rjn The range of the partlcle size in the dlsper- si ons depending on the
medi um were_neasured b scop The r s a presented in Table 2.
The resdl tsTas’H(ﬂNIZé)alrﬁéFT l%% 344 JFhé %ﬁgﬁiﬁéﬁé P& nore pol ar
me- di um ar®Ad §H ¢8| ésglfﬁ‘%ﬁs’r‘?f’ AP GdeLhy H3F® Particle size
of adipic dihydrazide as di soer5| on in several nedja 2'—3 Exampl e medi um

particle siz % bic di M8tB%ide in tQ; %zi@élﬁ fgf‘ﬁéw%% i et vy

exy a spate 15B di butyl phtal 3 eH-OeHyH [ al ate 30
- 60 15D di W—&e—ee—rﬁmmﬁmﬁ—te—ao 15F
t ri but oxyet hjgsphosplpate, Foound30 15G sqybean | eci t¥i-z86l0 - 30 15H castor
oil 10 - 30 |185¢ N- vt énhylmexylddigaree 10 - 30 15J%0dlg' opyl ene gl ycol 10 -

30 di et hyl iGqthy3hexyl Rdfpaie00/[00699 18 30-
di (ethylhexyl)adipate 5- 40
di (ethylhexyl)adipate 0.5-13
Example 15
10 Preparation of a dispersion of adipic hydrazide

in different liquid materials which are none non-reactive
towards the adipic dihydrazide.
Adipic hydrazide was dispersed in a 1:1 weight
ratio in liguid materials which were non-reactive towards
15 the adipic dihydrazide in the presence of 0.5 % of Triton
X-100 by a Dispermat pearl mill configuration for 1.5 hrs
at 5000 rpm. The range of the particle size in the disper-
sions depending on the medium were measured by microscopy.
The results are presented in Table 2. The results show
20 that the values for the particle size in a more polar me-
dium are slighly less than in an apolar medium.

Table 2 Particle size of adipic dihydrazide as dispersion
in several media

25
[Example medium particle size of adipic
dihydrazide in the medium
(pm)
range
15K di (ethyThexyl) adipate : 30 - 60
15B dibutyl phtalate 30 - 60
isc dioctyl phtalate 30 - 60
15D dibutyl sebacate 30 - 60
15E polyethylene glycol 10 - 30
15F tributoxyethylphosphate 10 - 30
156 soybean lecithin 10 - 30
15H castor oil 10 - 30
151 N-methyl pyrrolidone io - 30
isJ dipropylene glycol 10 - 30
dimethylether




Exanpl e 16 Preparation of a dispersion of several dihydrazi- des,

di seni carbazi des, a di (sul phonyl hydrazide), amine 5 salts. Several

di hydr azi d#go1#84seni car bazi des, sul pho- nyl di hydrazi des aPCI/NLeWI06® salts
were ground in di(ethyl hexyl) adipate or in tributoxyethyl phosphate or
in N-met hyl pyrroli-don by a Dispermat peatB nmill configu 10 ration for 1.5
hrs at 5000 rpm The products which were ground were: carbodi hydrazi de,
oxal i ¢ di hydrazi de, succi- nic dihydrazide, adipic dihydrazide, sebacic

di hydr azi de, dodecanoi@{%ngirﬁzi de, i sopht aI ic di hydr azi de, the pro-
ducts of exanple 10, 1 12 and 13, 4,4 éflgeq% ﬁ a

sul phonyl hydr azi de), ¢ IRPaPECAI 6?"? squ?ra | ddhydEazhe
particle sizesded, tdﬁesdmj:a;g:amdeeacm de(smlwmlaﬁlshyldnrazhéedj»spmme ons were
measured by mgaggpPscopy . The ranges in di(ethyl hexyl) adipate were com

par abl e and were between 30 and 60 The values, in tri,- 20 bufoxyet hyl
phosphate or in N net hyi§¥A%: i9d Fédgﬁfg‘ﬁiﬁ}“’f%’s’?%ﬁﬁeréui@ééo pm
Exanpl e 17 Ki meyldshyirazisesuandgddamihe qm.'etpmlvgemr gmhndZSnexanpl el 2, 3
and 4 with ad'@ifelfﬁ Al dgdqgaggvg{.ai :zglér laggo LHREe SEasured
by infrared spec roscci_&y ‘I1 action o repo exanple 1, 2,
3 and 4 with t+ N¥d¢ IpyFreriadon; E}Se‘l‘s’?’cﬁp Wé i1l ACPRELFYT ni ng

- 5.716 meq 1 hyatr:em divg )1 \Bashrkohk 08000 atpB) Tey @raducespehdthr werdy

f d t t
cont ol ed. 50 éf&ﬁ‘?“’ﬁ | SroreslivaPdiite f Padsll dinjpifagiad s9elTe,

was mi xed wit R ¥ i @d &Rﬁﬁn@lwgﬁki %rdlsﬁq,aC&thélF‘XQFﬂélde'
di spersion andd@décdnnimshpwmazddeonisoﬂitalm(ﬂuhyldrhlzddedethel proAn

Infrared spect kg igar&@;l ovhigh $ ogﬁq | g ga . §e9B8hz8he 2260 cm

-1. The cell was eat e %46' 1%8 8 C for SQ\S/ESD qué#\lut es and the

WO 01/ 2343F pcEHIRRATIGHSY eaecﬁﬁé@édb‘l‘et W¥EiRRasured by

| R-spectros- copy. The I:esall]t Tases phespareﬂcla s'l‘:atése oE the hydrogen
reactive materials in the dispersions were measured by mi-
croscopy . The ranges in di(ethylhexyl) adipate were com-
parable and were between 30 and 60 pm. The values in tri-

20 Dbutoxyethyl phosphate or in N-methylpyrrolldon were

slightly less and were 10-30 um.

Example 17
Kinetics of the curing of the prepolymers of
25 example 1, 2, 3 and 4 with adipic dihydrazide at several
temperatures and times, measured by infrared spectroscopy.
The reaction of the prepolymers of example 1, 2,
3 and 4 with the adipic hydrazide dispersion of example 15
A (containing 5.716 meq of hydrazide/g) was followed at
30 several temperatures by infrared spectroscopy. Further the
potlife of the mixtures at 50°C were controled.
50 gr of a polyurethane prepolymer of example 1,
2, 3, or 4 was mixed with a stoichiometric amount of the
adipic dihydrazide dispersion and a film was prepared onto
35 a sodium chloride cell. An Infrared spectrum was prepared
which showed a large NCO signal at 2260 cm™'. The cell was
heated at 140, 160 or at 180°C for several minutes and the



The results show that the IPD -based prepolynmers fromexanple 1 and 2 are

nmor e reaGihypakyan the TDI -based 5 prepolyners from exfm[]ﬁ’” d 4,” which
is indicated by a faster disappearance of the NCO signal. 'e’r%‘e@?s not a

significant difference in reactivity Retween the polyether and the
pol yester prepolyners. Further the m xtures were stable for at least 6 10

weeks at SQec2dsal o hfe TRIBUYIghAS hQﬁe:Hé%éeréli %%Rsrggsﬁgféé of the NCO

in the IR—fpectrumwere conp arable W t prepared
m xtures. TYBVe 3B ﬁeﬁ?%%%s FAr& Wé’eﬁeétg‘figh%lm}mec Re infrar ed spec- 15 trum
during the curing r®hetresubis isheoy ZhatethenTPDDitsed peppbyyméess of exanpl e

1, 2, 3 anG dpelim fe ?'éﬂ& 26k mg%p%éfé%\lé '%“hgh( h%yﬁ‘ﬁfx Yideddi pate

Pr oduct Curl ng anou remal ni_n erature Exanpl e

(0C) 4 i nPﬁFH°§>YﬁPﬁS 18roR rani“Pi-&o3lgné £, 7"*21@ isp m@eea ed by 30 0,3 .2
140 26.5 5fase? difapgédrance @fl tBeONCG-d#fhaln TheFe55s9ndO. 6 160 na 25.2

10.3 8.2 0 1 8 51.1
T80 na 40, Piptfigade Sqfefedenilyrdadefyied chein e 1B ieheld D1 0
to tabl e 32n§) thetRPhYeR,hH PLAPRIYPLES-t he area of the signal at 2260- 70
cm -3- fromthe NCOFarghet tlegariditmyesowethe steadien\Hor?atsigast et 1740 cm

1. b) 192 welBRE q¥364#P! fnd MHOLBL2RdRdnETUNAVRGRY ofOcnd P! € 18
nals of the NCO in the IR-spectrum were comparable with
that of the freshly prepared mixtures.

Table 3 decrease of the NCO signal in the infrared spec-

15 trum during the curing reaction of isocyanate functional
prepolymers of example 1, 2, 3 and 4 with an adipic acid
dispersion in di(ethylhexyl) adipate

Preduct|  Curing amount of remaining NCO (%) aftexr”

Ex:mfple Temp(e or;ture 4 min 6 min 9 min 15 min

i 140 19.0 5.7 2.5 1.2
160 1.5 0,3 0 0.3

2 140 26.5 5.9 2.2 1.2
160 1.2 0.1 0 0

3 140 na 78.9 55.9 49.6
160 na 25.2 10.3 8.2
180 17.4 9 5.5 2.2
200 3.2 1.5 1.0 0.7

2 140 na 85.0 - 58.8 51.1
160 na 49.7 11.5 8.5
180 19.4 9.8 5.6 2.4
200 5.4 2.7 1.5 1.2

20

Notes to table 3: , .
a) determined by measuring the area of the signal at 2260-

70 cm™ from the NCO-signal regarding to the carbonyl
25 signal at 1740 cm™?
b) na = not available



Kinetics of the filmformation by curing o. the polurethane prepolyner of
exanple 2 and 4 with adipic di- hydrazide or carbodi hydrazi de at several

t enper at ur ¥OURABSI5 ties. 50 gr of pol yurethane prepol ynB¢TRE0080D| ¢ 2
(based on IPDI, which is an alifatic diisocyanate) or 4 (based on TD,
which is an aromatic diisocyanate) were 20y xed with an stoichionetric
anount of the adipic dihydra 10 zi de di spersion of exanple 15 A or of the
car bodi hydrazi de di sB¥a®Pbf B exanple 16 and the mi xtures were applied

on- to rel ease paper.kihetfosi of tHe tfiQnl ifbmav@énChecledimf ofl2he 140 and

at 160C at 1 nd 12 mn._ The re- sults_are, presented.in_tabel 4.
Bot h, aronat Pgagﬁg?gg?%héri%oﬁ%erprorekgtflewgig %r%m(i:o‘lrrp"f{;rtﬁﬁlveﬁpélgcfléa wth
t he car bodi hwdgpg2idgecdrcarbod ithndrazidec atli Agviere] deenrferat uesi andat
160C. Reger dicRgek0 exanple 17 the reaction is faster be- cause the sodium

chloride cell needs e ti f war, i n up_than rel gase per.. \Wen the
filmformation was co |gr2¥t5%mhg%?%f.pF§Eo _?,ro fa‘? Lor&ble 4: Film
formation by (baseAgonf IBDHol whiah Henamedpatignéiisgcysnatsleo 4nd 4 with
ggl pllc di Eygr(ugéa aﬁ_mtpqmﬁmﬁﬁ] %]g Q{Q-%ﬁhtieriféoéﬁﬁﬁteét Yeee and tl mes
pol y- hydrqgen curjng_ phasg .o. N ' ure e reactive.tenp. at a
curing time B'F'%egf Yﬁé%eg?aht%&%“lf © fm9u§{;6°€gtnh?ﬁar€irﬁ’ﬁ ﬁil&fyﬁng' n 2
ad p c 120 wzide gispersjom of cexammle 15 A errof the(carbodihydragzide carbo
1- 120 w w t disbeb¥dbazotleeddble t16 dnd the héRthrés 'wérd dppldedadbpic 140 w
wwwt dihydrazide 160 r-i fnd o 4 carbggl- 1]{10 r-i r.rrr teydra2|de
160 r-i r r [° release paper. The curing of e films was checked a )
120, 140 and at 160°C at 1, 2, 3, 6 and 12 min. The re-
sults are presented in tabel 4. Both, aromatic and alipha-
15 tic prepolymers are completely reacted with the carbodihy-
drazide or with the adipic dihydrazide after 3 min. at
160°C. Regarding to example 17 the reaction is faster be-
cause the sodium chloride cell needs more time for warming
up than release paper. When the film formation was comple-
20 te flexible films were obtained. '

Table 4: Film formation by curing of a polyurethane prepo-
lymer of example 2 and 4 with adipic dihydrazide or carbo-
dihydrazide at several temperatures and times

25
poly- hydrogen curing phase of the film®
urethane | reactive temp. at a curing time of
of - {material .
example
(°C) 1 2 3 6 12
min | min min | min min
2 adipic 120 w w w t r
dihydrazide 140 t r-i r r r
160 | r-i r r r r
2 carbodi- 120 W W t t r
hydrazide 140 t t r-3i r r
_ 160 r-i r r r r
4 adipic 140 w w w w t
dihydrazide 160 .| r-i r r r r
4 ' | carbodi- 140 | r-1 r r r X
hydrazide ’ 160 r-1i r xr r r

Notes to Table 4
a) w : the mixture is still wet; no reaction is
observed



Notes to Table 4 a) w: the mxture is still wet; no reaction is observed
WO 01/ 234w oPe3sNL00/ 00699 21 t : the mixture is tackypctnpévidoksd! r€action
is effected r-i : filmformation is effected, but. the-filmis not
strong, which neans that the reaction 28 5 inconplete r : conplete film
formation is effected Exanple 19 Preparation of films by curing a

prepol yner of 10 éxdnmbhe Bixkuredisitadkydr azpast pahorsadhiati dser si on of
exanpl e 14 and neas,ureﬁélﬁf‘c'é?dt he, honpgenity of the filns depending on.
the particle size&dof t hélRdfpreation diensiffectedgbyt (tee ddime)isof ground
adi pi ¢ di hydrazi de or P‘PFOEtEm(QO Whisihe PegRsakhatli bre rRagtdoay iige

di spersi®n in 15 di (efRFPHR 9\'—z§di pate of exanple 15 A was stirred into 50
g (containi ng 40 &g ‘ofcompdpter fike fnmmphipnedsopfésebgde 2. Films of 200

gm were prepared onto a black coated gl os- sy paper and heated for 3 mn
at 160C. The gl oss oixdujie hisl ™8 Was neasured by a reflectonmeter. Further

films of 20 200 u were prepared gn_transgparant, pol yester_sheets_and the
transparancy of the éz'fef ; ndB?eFﬁi%gabfuﬁé'ﬁguﬁi RYePPREeT Msni si on by
spect r ddcopsxanpX5@ randoadipliict bydrazigle gowdedlospdéispephidm-afet er. The

gl oss and tfgadyd AN SRR heaBlirbhént | di R HeS HAmBBRAYE é@rtﬁ&efmgvgeni ty of
the filnms 25 The. resul tz__Pof the,tests, are(ﬁn t abl . M&peare t hat
when the pafERPAERE £2 5o RATLIFHT SRS PR Prqaddric -azdde .q| oss and
the transparancy of 3448 fd |(29 weode) nekigmdund3@diphbedihydiamiytmeaint y of
Xg_red flh ! s7 d@g@dmg_rﬂlm@yeoﬁaa? '&aﬁixfﬂc %i%?g’i}t&zgaé aﬁéﬁafsfammi% azi de
| pi ¢ hydragz rticgle . size gloss of curé ransm ssion, grin
ori gi ndted ‘gi‘ ?%’E’ﬁe aFFPﬁEeo?PﬁE?Wﬁlﬁf LouPelasy ?m’%@{gﬁﬂ}g‘:@ F%ydr azi de
films of ingtheonfraimingnp0206gn¢f)NCOlamfe the prepolymer of example :
2. Films of 200 pum were prepared onto a black coated glos-
sy paper and heated for 3 min at 160°C. The gloss of the
films was measured by a reflectometer. Further f£ilms of
20 200 p were prepared on transparant polyester sheets and
the transparancy of the films was determined by measuring -
the transmision by spectroscopy at 550 nm on a Hitachi mo-
del 101 spectrophoto-meter. The gloss and the transparancy
of the films is a measure for the homogenity of the films
25 The results of the tests are in table 5. It appeared that
when the particle size of the adipic dihydrazide was
small, the gloss and the transparancy of the films were
maximal. '

30 Table 5: Homogeneity of cured films depending on the par-
ticle size of the adipic dihydrazide

Adipic hydrazide particle size gloss of cured transmission
grind originated of the adipic £ilms of 200 pm | of cured
from example dihydrazide ' films of
in the grind: (um) : 200 pm(¥%)
range
14 A 30 - 300 7.8 52.2
14 B 30 - 250 ‘8.5 64.5
14 C 40 - 1580 27 85.0
14 D 30 - 60 46 93.5
14 E 5 - 40 60 94.6
14 F 0.5 - 13 : 95 97.0




14 A 30-30078522 14 B 30 - 250 8.5 64.5 14 C 40 - 150 27 85.0 14

D 30 - %gé)g;“ 14 B5 - 40 60 94.6. 14 F 0.5 - 13 95, %Z.mqmm &1/ 23451

PCT/NLCIYO Exanpl e 20 Preparation of a filmby curing a polyether
po- |yurethane prepolynmer and a adi pi ¢ dgzhydrazi de di spersion and
comparing the filmwth the filmof exanple 8 and of 5 exanple 9. 9.28 ¢
(26.5 mmol e) of an adgRhgp géhy@ra2|de dIS- persion of exanple 15 A was
stirred into 50 g (c talnln of .t he prepol yner of exanple

1. Films of 200 Am F%P?)’r‘ %’a‘?’é&g‘sﬁdfﬁé XQCPH“% FRPlatethsaTCPothe 10
mechani cal pilypeethage cnirenml}fmdmnderaeadepiac m‘ii‘lepli:amide:@ri]s@reﬁtélbﬁ t hose

of the filmsanh &ompdt ity Sid dfﬁ)ﬁ?tvﬁ% tfb ﬁté:é’ﬁ‘?ln PAEPlLed §eand 9.

The results are s own in table 6. The resu show t regarding to the
films of >15%839RpFe’8 and 9 the naxi nal strength and el ongation of the
filmof exanple 20 is9n2@hghi2ks mﬁﬂie)teﬁshheadipfﬂmnihyﬂrazﬂaé @ig-200 MPa

S Tuch mor epligfoh ot SarBRIe 29,880 eccoRBg Al 3y K (hglkathygxarml e S

Regar di ng tor exang here i s GfARSne oxi me
is re- 20 | eddele T%%Il‘éc%? %&%P&:&P%mﬁ‘ér?f e%x"ﬁ!PIt%é f BifdmsopLa
pol yether  pebgupmtiers prepeded tHndadiepttedi £oy &3 aginlat agardi.ngnko the

e & M LORHEABIAY HPRAE rth B VRN 1) 1
1.2 - - 1.3 somparrA L£q thope; of the figmgoof the high solid systems
of comparative examples 8 and 9. The results are shown in
table 6. :
The results show that regarding to the films of
15 example 8 and 9 the maximal strength and elongation of the
film of example 20 is much higher. The tensile strength at
100 and 200 MPa is much more than that of example 9 and
comparable with that of example 8. Regarding to example 8
there is a further advantage that no butanone oxime is re-
20 leased.

Table 6: mechanical properties of the films of a polyether
polyurethane cured with adipic di-hydrazide regarding to
the films of example 8 and of example 9.

25 .
Film Mechanical properties (MPa)~
of
example
M-100 [M-200 [M-300 |M400 | UTS | Elongation
8 2.6 3.8 - - 4.7 260
] 0.6 1.2 - - 1.3 220
20 2.8 4.4 5.8 7.7 7.8 405

notes to table 6:
a) MPa is megapascal (10° Nm'?). The mechanical properties
and the elongation are measured with films which were
30 stretched at a thickness of 200 gm on a MTS Synergie 200
apparatus. The values at M-100, M-200, M-300 and M400
give tensile strengths of the films while stretching
them for respectively 100, 200, 300 and 400 %. The UTS



notes to table 6: a) MPa is nmegapascal (106 Nm 2) The nechani cal properties
and the eh&g&g&ﬁ pn are measured with filnms which were 30 stretched at™ a

t hi ckness 0 Kmon a MIS Synergi e 200 appar at us. TRETNEAUWEO: M 100,
M 200, M 300 and MO0 give tensile stpgngths of the films while stretching
them for respectively 100, 200, 300 and 400 % The UTS WO 01/23451

PCT/NL00/00699. | t | pat S|Ie tren ust ef the film

br eaks. The el©hg %1|§%k?§agk £QB-1 & §§t98ﬁ95%$ IncH 4%? %ﬁﬁwnlbreaks 5
Exanpl e 21 Pr é{%ﬂaéﬁ offhef eé@matrﬂgam GnB g:ﬂ'l&ssla!symebrﬂrglgﬂqg@n beiforeyanat e
and the adi pi adw dias deediksper sion of exam ple 15A. 50 g of NNN ,N ' -
tris(6-isocyanatohexyl)iso- 10 cyanurate or of,

N, N - bi s(6-i socyanat o- hexyl - N- (6-i socya- nato-hexyl am do)urea was m xed
with a s®oichionetriBxampbirgl of the adipic hydrazide dispersion of exanple

15A or of the car boﬁtéﬂﬂfﬁﬁdiﬂdil &B&Ei i‘é 8 &h ﬂ%@'b? Harirg0aARpiil s were
a

d | he Hard cpal, f
ber & obt af n3APERERHh Y B0 8RBRLE o ’g‘r%g’lsEﬁﬁﬁ{’E‘g a?i'r arat i on of

a filmby cmle_ng5h pol yur et hane 20 prepol yner and a dispersion of a
hydrogen reactive WﬁS@rg'oﬁ”N o watrpteléﬁs- Db Gradfatohexpe) ygset hane

prepol y of _exa th a stoichione npunt of the

di spers nSCYSFuﬁggﬁp?% O_L%Ia}n? ﬁés\r%x{’?ﬁ% ARALos NexY I[1 ga(gn‘}%m?l@ ease 25
paper. The patpnhexylamidd)iunes was vhxekowith almoechieme’}:rat&ter 3 nmin and
after 12 ni AmoWHeNofocHd Iaalf;%nayueazwé a s\i% bheeﬁaﬁ 1@ s checked

at 220 and 250C. The re sented in tab results show
that the d|ﬁ§d?52?%%s°a¥ﬁ%§;hy ggg 5??ﬁ§3‘§h8f58ﬁ§m5}3 ® salts react
with a i socg8fasw filmﬁ:twmprppaygae@masﬂ@qﬁm hestedofénrénmixi | m These
films aie fhexibbee. Therd Hat ibyr Eh@faéé@we‘eféwbdahaeaeascn a good

adhesion to the glass.

Example 22
Preparation of a film by curing a polyurethane
20 prepolymer and a dispersion of a hydrogen reactive materi-
al of example 16.

50 g of the polyurethane prepolymer of example 2
was mixed with a stoichiometric amount of the dispersions
of example 16 and the mixtures were applied onto release

25 paper. The curing of the filme was checked at 140 or 160°C
after 3 min and after 12 min. When no f£ilm formation was
observed the curing was checked at 220 and 250°C. The re-
sults are presented in tabel 7. :

The fesults show that the dihydrazides, disemi-

30 carbazides and some diamine salts react with a isocyanate
functional polyurethane prepolymer to form a f£ilm. These
films are flexible. The table further shows that the reac-
tivity of the used dihydrazides is comparable with that of
the sulphonyldihydrazide used and both are are more reac-

35 tive than the:semicarbazides used. The amine salts need a
prolonged heating at higher temperatures before they re-
act.




tivity of the used dihydrazides is corrparable with that of the

sul phonyl de used and both are are nore reac 35 td e[ﬁiﬂn

sem car bazi eg)’z%éied The amine salts need a prolonged heating /g(& |gher

tenperatures before they re- act. WO 01/243451 PCT/ NLOO/ 00699 24 Table 7:

Filmformation by curing the polyuretha- ne prepolymer of exanple 2 and a

di hydr aEi de, di sem capQRjezy Heri BNkl 3P B YEELEE Nk L AT T erial
phase of the file' at a cﬁr?n %enperature any 9919& ?3 ﬁ& 20C 250C

512 3 12 3 BEIPREROHYHEF: OF EAIRE & R4F A éﬁYdﬁa‘71‘§F¢ éiziéea’lf?ar Par r -

-- -- oxaliczddeydaadi dediaminer -- -- -- succinic dihydrazidet r r r --
-- -- adipic dihydrazide r r r r -- -- -- sebacic dihydrazide r r r r -- --
-- dodecanoi ¢ e mteral T TSeptartire iy drazrdey r 1 v
-- -- -- 4,4 Fmethyl enebis- ww wt |r - at-a curingcteobraxture Sedritdey b2izi de)
hexanet hyl ene} di sem carbazide w w t [ 249°C -4 téFRdel eniPeHFbaz PRECw w w t
r -- -- 3-sen carbazidorret hyl -3, 5, 5- e vgiﬁ;-lmig sl win | oin | mm

trimethyl cycl
(benzenesul ph

T PAYRT S == - = _
ehydrjoehlforri dg w W w-w|w-r |r—-F |l ysine

e a guani di

wWwwwt r rfg “°°’5‘1¥t‘ “.t‘é"el'abl e 7 a)Swl TtheIniktBrg i's gtil) wet;| no
. . dipic razide r r r = -
reaction is D, arazibdle m xturle ks tacky;x al part|i al leaciian i|s 10
effected r-i [addedaneifcoditpdrngidei s ef flected, zblit =zt hp i ljm--s{ -- --
isophtaltic dihydrazide r x r r - -- --
4,4'-methylenebis- w w w t r -- -

{cyclohexylisemicarbazige)

hexamethylene disemicarbazide w w t r x -- --
tolyldisemicarbazide w w W t r -- -
3-gemicarbazidomethyl-3,5,5~ w w w r-i r - -

trimethylcyclohexylsemi-
carbazide 4,4'-oxybis- r xr r T -- - --
(benzenesulphonylhydrazide)

guanidinehydrochloride w w w w w xr r-i
lysine w w w w t r r-i
S
Notes to Table 7
a) w : the mixture is still wet; no reaction is
observed
t : the mixture is tacky; a partial reaction is
10 effected
r-i : £film formation is effected, but the film is
not strong, which means that the reaction is
incomplete
r : complete film formation is effected '
15

Example 23
Preparation of a f£ilm by curing a polyepoxide and
a adipic dihydrazide or a carbodihydrazide dispersion
50 g (138.7 mmole) of Tetrad-X, which is a polyepoxide ma-
20 terial obtainable from Mitsubishi, was mixed with a stoi-
chiometric amount of the adipic hydrazide dispersion of
example 15 A or the carbodihydrazide of example 16. The
products were applied onto release paper and heated at 140
and at 160°C. The mixtures weré cured after 6 min at 160°C
25 or after 3 min at 180°C. Brittle f£films were obtained.



not strong, which neans that the reaction is inconplete r : conplete film

formati onwggRkdsect ed 15 Exanpl e 23 Preparation of a fiPES?N’?Xo/&Hisi ng a
pol yepoxi de and a adi pic di hydrazi de or a carbodi hydrazi de di spersion 50 g

(138.7 nmmol e) of Tetrad-X, which is a pbl yepoxide ma- 20 terial obtainable
fromMtsubishi, was m xed with a stoi- chionetric anount of the adipic
hydr azi de di spersi onedmplaxa&upl e 15 A or the carbodi hydrazi de of exanple

16. The products 4 t e r and heated at 140 and at
160C. The mi xtur 'esmﬁ%lreeé cureelgﬁl’a?’ Eef %?_#ﬁ'"%?lgtco% ESPSEI:Y?F?%‘P“% mn at

180C. Britt Fanebienalyaampomng and. a\islipdo 3ibyapezide 0diapsgdion®r Exanpl e
24 Prepar at foBagholeydrdADdey disbepgidnpol y ketone functional conpound and a

adi pic di hydrazi de dj ' r ea_carhohydrazi de. di spersion.. 5 The

pr oduct g}, of exanpl ed'JE?eDg‘II?ﬁﬁ&F%aﬁé Sx?ﬁ“ﬁ)%rsg 8536‘@0 gf agga?rﬂ?’é‘t'/“rﬁ 80 % of
exanpl e 5 wePet ek earxample 4 +s€8i ¥nedHmxamplensuweref miked atighi @ di hydr azi de
di spersi on g0biExpsiEE clambudk VE! fhé s igaid adhpidaazaeleast §®non of

exanpl e 16. The ugts were _applied onto el ease,paper. 10 .,The filnms were
cured at 168%-: uz?"lgpnge é'sannPITHégﬁi#l?ﬁf%% e §ﬁa@§e£ﬁgﬁs¢onm§ films of
the cured pevemele o¥6. Shemprodustanver: wapd iedr pntof releaseipapend fl exi bl e.
TheOI f lidnf Othé hﬁlmg? Qebrd éh&teah&egléé%gaﬁnggdzg\mg. fhdn Of10f *r%fr-cu][ efl o
product of exa e was ve . e eparation of a film by
curing a pof=hy dfas ShpIEEE oRaF %%ﬁ%&%g]%_ dcaraéi&%g‘b‘ithf& azi de
di spersi on. examplgs & anide 6s wereneemnisalt .detdobyl gnarElexikie TheSVA 20
1000, SMA- 289Dn a5l t3A coR@a abkehPebbss frieRibie 4hacheen £iMEF Hhged with 8
g of 1-met hox])_[écgrollpoaéu%lt ate §_OC U%I+ E’{h%_ m xégr ﬁs wer e di ssol ved. The
sol uti ons Were CAOIET < dSwn “ERTE T xed" W 4 &B6F¢chi ometric anount of the
adi pi c 15
Example 25
Preparation of a film by curing a polyanhydride
functional compound and a adipic dihydrazide dispersion.
20 gr of the styrene/anhydride copolyme?rs, known as SMA
20 1000, SMA-2000 and SMA 3000 obtainable from E1f Atochem.
were mixed with 8 g of 1l-methoxy-propanol at 80°C until
the mixtures were dissolved. The solutions were cooled
down and mixed with a stoichiometric amount of the adipic
dihydrazide dispersion of example 15 A or with the carbo-
25 hydrazide dispersion of example 16 and applied onto glass
or onto release paper. The mixtures were cured at 160°C
for 6 min onto glass or for 4 min onto release paper. The
coatings obtained were extremely hard and brittle.

30 Example 26
Preparation of a coated textile to be used as
synthetic leather.
A coated textile was prepared by direct coating
comprising: ' '
35 — Preparation of an adhesion coat onto textile: 150 pm of
a mixture of 100 g RU-4049, 0.7 g of RM-4456, 5.0 g of
XR-5580 and 5 g water (products obtainable from



di hydr azi de di spersion of exanple 15 A or with the carbo 25 hydrazi de

d!’spersionw%fmsmirpl e 16 and applied onto glass or onto W’gﬁ?@ﬁ“?gp The

m xtures were cured at 160C for 6 mn onto glass or for rel ease
paper. The coatings obtained were extregely hard and brittle. 30 Exanple
26 Preparation of a coated textile to be used as synthetic |eather. A

coated textile é’%‘?a%lp'h%ﬂ%\ﬁﬂ) bM?gl 5%%1&9 é?:gte%@ ki ﬁ&n?nji%% Gved eparation

of an adhesi on coat onto textl ure 4049,
0.7 g of RM 44F®1lsandythe CRR':S‘S%‘*’&WGS"Q‘%%P&( SPEd%c‘E‘%no%ti AHbl e from

WD 01/ 23451 PCHidpa@a8d6890£26 ebahlfmhlammvxm gppki asterisl tendd | e by
kni fe over ro'éheart%utsh%begm& &Sﬁé#ree .l gdo gogf?’?%ﬁ[‘ﬁgjs gﬁ g

Preparati on of m a sol vent er| al
coated tektile: 10470@ RfthS Rreture of E’?“ﬁ(}‘ ¢ 3ndi Ré Brefueke AdiBdmpl e 1
and. 21 g of thenyaibazide Rjdpazrsiendos pexamiple afs axaapl appbidd vestappl i ed

onto the Coatetqqé%talte ZQ@J. gat.hggogﬁ%ga ng§7 naﬁ‘tov 60q:for

mn. - The coating was osse réparation of a
doubl e si ded coefi®d foaxBi Mdn-whi ch may be used as synthetic |eather. A

doubl e si ded—cameedtdating ¥avaempPosPed esk ysokic. 15 rect coating by _
repeati ng%t he procedure of exanple 26 onto the other side of the textile.
Exanpl e Preparation of a coated textile to be used as 20 synthetic
| eat her by transfer cBERPRYe 2V coated textile was prepared by transfer

coating conprising: prép&patidn G &f @ubgﬂcﬁﬂae@né@aﬁé& E&%@:ﬂgagelr 150hm
of a 1:1 m ‘Q%Y é re aqueous po- yur et hane
di sper si ons g#al na I%J‘%rorﬁzds rgn%%e%l % thes
A double sided coated textile was prepared by di-
15 rect coating by repeating the procedure of example 26 onto
the other side of the textile.

Example 28
Preparation of a coated textile to be used as
20 synthetic leather by transfer coating.
A coated textile was prepared by transfer coating
comprising:
— Preparation of a topcoat onto release paper: 150 um of a
1:1 mixture of RU-3952 and RU3953 (both are aqueous po-

25 lyurethane dispersions obtainable from Stahl Holland)
containing 10 % of PP-3215 (a black pigment obtainable
from Stahl Holland) was applied onto release paper by
knife over roll and the coated paper was dried at 80°C
for 3 min.

30 — Preparation of an intermediate coat from a solvent free
material onto the coated release paper: 400 pum of a mix-
ture of 100 g of the product of Example 1 and 21 g of
the adipic hydrazide dispersion of example 15 A was ap-
plied onto the topcoat. The coating on the paper was cu-

35 red in an oven at 160° for 3 min.

— Preparation of an adhesive coat onto the obtained inter-
mediate coat: 150 um of SU-6241 (which is a solvent ba-
sed polyurethane obtainable from Stahl Holland) contai-



containing 10 % of PP-3215 (a bl ack pignent obtainable from Stahl Holl and)

was appl iwe opdesn r €l ease paper by knife over roll and pEEntimb@ds Paper was
dried at 80C for 3 min. 30 - Preparation of an internediate coat froma

solvent free nmaterial onto the coated7el ease paper: 400 mof a mx- ture
of 100 g of the product of Exanple 1 and 21 g of the adipic hydrazide

'?Ih spersion of ngxgnpl ¢ 46 :&Mmlanwnm&heﬂs Oilt&&ééqlhﬁeeoaﬁtaﬂﬁ%wat I ng on
e paper was ven ration of an
adhesi ve coat fﬁﬁ?‘og?#gf(}t?qa]laaf?éﬁ wﬁ?e? 1&%‘;6&’& 1?56“1& Htssu 6241

(which is a sebgent ba- sed pol yuret hane obtai nabl e from Stahl Hol | and)
contai WO 01/ 234pdc£(Jf M 05945 iZmﬂxé‘&lecﬁ iRy tﬁ@ §§f}és{wi Is a

crosslinker obtainable . from Stahl was, applied onto t

i nt er medi at e % ?"‘ ‘K"iﬁ’éﬂeéi gt FE?{? I‘%a‘?/\&r’ieéimaﬁaﬂ'éﬂ an%rt%é“:‘a‘&hey ve
and 5 the -thTheobebeasel papear walk wesovied cikrcamt th20€hhisr c@ated.tex- The

rel ease papereyps. renoved fromthe thus coated tex- tile. Exanple 29 10
Preparation of a coated naterials by transfer coating. The procedure of
exanpl e 28 was repeated with the exception that the textile was repl aced
by | eather, non- woExampdlea28oagul at ed pol yur et hane substrate. 15 Exanple

30 Prepgration of apiphedtBehyyt W uted daekiles P adaseynt hetic

| eat her by transfer coating. - Preparation of a skincoat onto rel ease
paper: 1S0 FR™920 EX-51-550 (a sol vent based pol yuret hane di spersions ob-
tai nabl e from St ahl ThHel paodeduzne e Exanplenké wabcrepeatmbparithy thei fe over

rol | and thaccanued pager cuestafiod vai §Q?1£8éd3bf“ atne® epghati on of 2

coat froma high solid e{__ &1 he coate re ease paper: 400 Am
of a m xtur®¥% fﬁbagcoagu ated po yuret ane substrate

15
Example 30
Preparation of a coated polyvinylchloride to be
used as synthetic leather by transfer coating.
— Preparation of a skincoat onto release papexr: 150 um of
20 EX-51-550 (a solvent based polyurethane dispersions ob-
tainable from Stahllnolland) was applied onto release
paper by knife over roll and the coated paper was dried
at 80°C for 3 min.
— Preparation of a coat from a high solids material onto
25 the coated release paper: 400 um of a mixture of 100 g
of the product of Example 2 and 17 g of the adipic hy-
drazide dispersion of example 15 A was applied onto the
topcoat. The coating on the paper was cured in an oven
at 160° for 3 min
30 ~— Preparation of a compact polyvinylchloride substrate on-
to the high solids coat: 400 um of a polyvinylchloride
paste was applied onto the high-solids coat.
— a piece of textile was laminated in the polyvinyl chlo-
ride paste and the polyvinyl chloride was cured by 2 min
35 at 160°C followed by 1 min at 220°C.
— the release paper was removed from the thus coated poly-
vinylchloride on textile.



of the product of Exanple 2 and 17 g of the adipic hy- drazide dispersion
of exanblevﬂ§nﬁhmﬁs applied onto the topcoat. The coati ng-ORrdolaGsobarer was
cured in an oven at 160 for 3 min 30 - Preparation of a conpact
pol yvinyl chloride substrate on- to the hjgh solids coat: 400 mof a
pol yvi nyl chl ori de paste was applied onto the high-solids coat. a piece of
textile was IaninatedE%g#PEg gglyvinyl chlo- ride paste and the pol yvi nyl
chl ori de was cured by n 35 at_160C foll owed by, 1 mn at 2200C. the
rel ease paper was renBvERAFABAPR HeE t4 mowlsiedeMassriel \hyiyinmawhd & aon
textile. WO @&limg3451 PCT/NL0O0100699 28 Exanple 31 Preparation of a
noul ded material by i a-ting. 1 of, 1 of exanple 2, 20
gof 5N N,N" - tr?gﬁggggggy%%a%%&%%neé%g grelu%atggagopé7 g of the
adi pi ¢ hy8r a2 .3 .¥'SpeF5i8 A6 visesuanitohexyA) daocyanurate dngd 37 S0of of
butyl afet ate Wah&@EEQ??&wﬁMﬂ%eﬂg&nﬁﬁ ghﬁmﬁiétig A Wikis mlméed into
a netalic matri 3 a i 0 out S i . the matrix
was 10 pret rteté?tdégg\%ht Ebagg?fio%%#%ﬁfﬁseﬁggt gaagga\i\gﬂg&;{ffi‘ﬁ‘gﬂet he spray
process. The Mi&ingx WhS Biwtere iR snravede infourdeetadie matirizasin-enoved.
\CA:LDAW 23451 _FF%“EI MLeB409AG%of f%)otid lddd I,itm_ Walsi bbthihégtl; 'dld Indtlzshd bl 2 S

: e.pbrocess e, preparation of a _coat] esive, film
or sheet 1éha|p§€tt§ Fg% ,w?ﬁf‘t‘?‘la?nglﬁﬂorkﬁﬂdewagf ggabﬁgy‘i’%gﬁf’a"ét TA&8ct i onal ,
a pol yepoxi déheusprrynnkocess pdfhemattiixiwasuaceiedadown anddiheket one

functional cepuldeauREtesridD! wieIredred . compound contai ni ng reactive hydro-
gen, in which the conpound containing reactive hydrogen is dispersed in a
material which is non-reactive towards the conpound containing. reactive
hydr ogen, which m xture is



not or |low reactive. at anbient conditions and high reacti 10 ve under

sel ect ed Ww@pHaksons, is-applied onto a substrate at arm-lmok,ﬁg@erature
foll owed by reacting the above conpounds at el evated tenperatures. 2. The

process accordimg to claiml, charactasi - zed, in that at anbient
terrperature s wwﬂﬂm - 15 ping reactive hydrogen is a solid

mat eri al , mm“ﬂ“ a flake or grind or a mxture thereof which
S preferably gr bund. SThé procesmrdl ng to clainms 1 and 2, cha-

racterized, in that the actual size grind of said 20 corrpound
containing reactive hydrogen, is from0.5 to 200 mand is preferably from

0.5 to 60.mand is rmreherpfeceg@mdt ftlh@Wer at&cdén £ 4 cbaRipgocess
accordi ng t cl ai ms

cter that_.s |d C ound
cont ai ni ng twﬁé %i?imZ%t d?cl?)egeé;n §r§° gﬁ?‘g’ra‘ﬂ Fha aap&g%ggf"r?car bazi de,
a poly sul pifomypoRydisagyapate fumctiionad; a pelysnbixises functiopal, | yani ne or
2, Cohar got o B B R o ey o
30 on B apRyBLoF RO TEIEE: # icRPPH R aeo e heRrhiTe BYBTOLchac ¢
di hydr azi dgendodecwhibch théyehmpowd conbaining :teaccuiwqaydhwlngen psperazi ne
l;llagl Bglegyngﬁ%b@%seHI* lhﬁnaerﬂ@:eﬁday%aléhdﬁs ﬂ?xlb vE Dedagakdene Thi s Sheet
SERRERERN H%“HPPPPfil FPP{’#%’H |rﬁ9€FFNEoB¥€6 W?‘L éb“‘lé‘iu?ﬁelﬁr ocess
accor di ng motclsi fewireactive at ambdesti cenditionshand hdgborphgtiiazi de is
- adi pi cagi hygdr %HderdSeQécﬁéd hesHdidionsi, des- dppiliea Wr&‘&?%s sabserdtay to claim
4, characteri - sai car ba i,s et hane-
ey (e Tt ST N e A R
hexane- di s@ompaubdgi at, em@peﬁamwaausem car bazi de,
tol uene- 2, 4-di sem car, bggkdgrodédd tRordingdt & 8l £8h DEZ i difaraeitari -
(4- senlcarba%L 1nppﬁ glg aé%ieé% iemperature said compound contai-

15 ning reactive hydrogen is a solid material, a powder, a
granule, a flake or grind or a mixture thereof which is

preferably ground.
3. The process according to claims 1 and 2, cha-
racterized, in that the actual size of the grind of said
20 compound containing reactive hydrogen, is from 0.5 to 200
pm and is preferably from 0.5 to 60 um and is more prefa-
rably from 0,5 to 15 pm.
4. The proceés according to claims 1 to 3, cha-
racterized, in that said compound containing reactive hy-
25 drogen is a polyhydrazide, a polysemicarbazide, a poly-
sulphonyl hydrazide, guanidine or a guanidine salt, a po-
lyamine or blocked polyamine or is carbodihydrazide.
5. The process according to claim 4, characteri-
zed, in that said polyhydrazide is oxalic dihydrazide, ma-
30 1lonic dihydrazide, succinic dihydrazide, adipic dihydrazi-
de, sebacic dihydrazide, dodecanoic dihydrazide, isophtha-
lic dihydrazide, piperazine N,N'-dihydrazide, m-benzene-
dihydrazide, p-benzene-dihydrazide.
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10 (4, 41- hydra2| do) - 3, mm“mmmﬂ enyl, -N, N - met hyl am no urea,
4. 4" - net hy 8’2 §(cy “ ba2| de) PCT/NLO0/60699

3-sem car bazi net hyl -3, 5, 5+t r et hyl cycl ohexyl - semi carbazide or m xtures
thereof. 8. The process according to clapm4, characteri- 15 zed, in that
sai d pol ysui phonyl hydrazide-.is p,p'-oxybis benzene sul phonyl hydra2|de

bi s( net hyi hydr azi do) syl %ﬁ? co; 5 @&%ﬁhhgdﬁazw&ﬁh{é Qpcg}yls) PiR&.azi ne,

bis p- (hydrazi dos ho enzene rocess according to claim
4, character Fa°§6r¥€ iIYI"‘ttH%;t’t‘" thhe Q@&N?‘Miiﬁ%zé‘&?tlsr SHPIG dinydrpatochl ori -
de, guani di néeaoet aaebo@im::hneie:ar bonate, guanidine ni- trate. 10. The

process accordi ng to gl a’k'gé‘l% &Mé’igc%rolrdlﬁ d |g1£{;§t tt‘behagl%t%(}liyam ne or

pol yam ne_salt _is g Zi ne, perazi pI perazi ne
di hydr och? or #88; $ysHRRt 83ig @%“&Férbﬁaﬁ?nﬁ stfgieone di acetate, dia-
ni noi sophor oddsembyarivasids | dautakke- dIhemm&azssmcw,ccyﬁmet-o claim1l,

characteri - Zﬁgemwadﬁ'ﬁ #@e ﬂ@zaﬁf Elgéggﬁﬁwl Cﬂa %52'1%?7 rﬁact ive 30

t owar ds sai d _conmpoun reac rogen, B a
pol yester, adpsrpigrpemaide, éwe}!@cﬁyﬁa@esevalcmww| &loRylenehar 4-a
pol yur et hanedleameaﬁbim&eubssﬂs U4 -ts@dubarsabﬁa&pméﬁﬂ)\d‘t&fé& apggnon

reactiv o] rd ial, conta CtIV n, and non- or
| ow rea?%Smﬁl vg t%ﬁ/a S é‘ﬁ)e :{3530(:;3;&{15,[ e°%gncf‘$%%ré¥ Hogﬁq or is a

pl astici zer BethHtagig@puega pHtHdi-metayienesbis @Y%mlmwn%lsmcesrer S,
sebaci c. al kybagsgeJ s, 3 doaiRirditaz idd et 8yl -3 £5 55 - i met: yaregfclah@.&pmate

T1111111010 PoTbEERe= A MR b pirhe RRERLET T T T T T i 1 i
PCT/ NLOO 00699 C 31 8anBherRFesess macordingr tei abaim 4i |chamagterdmat ed
oil's, etfhoxygka}efnothst wmn;smml@nbaylfayaya@méi&s PllpPhesybasi des, fat
liquors, |echilhDfe Ol fplBadt 1fdrA% 189" n2B hee QAU 5R] M blakat o -
bis (methylhydra21dosu1phonyl)plpera21ne, bis p-
(hydrazidosulphonylamino)benzene.
9. The process according to claim 4, characteri-

20 zed, in that the guanidine salt is guanidine hydrochlori-
de, guanidine acetate, guanidine carbonate, guanidine ni-
trate. '

10. The process according to claim 4, characteri-
zed, in that the the polyamine or polyamine salt is pipe-

25 razine, piperazine diacetate, piperazine dihydrochloride,
lysine, lysine hydrate, diaminoisophorone diacetate, dia-
minoisophorone dihydrochloride.

11. The process according to claim 1, characteri-
zed, in that the material of claim 1 which is non-reactive

30 towards said compound containing reactive hydrogen, is a
polyether, a polyester, a polycarbonate, a polyacrylate, a
polyvinylalkylether, a polyurethane, optionally substitu-
ted by substituents which are non reactive towards the ma-
terial containing reactive hydrogen, and non- or low reac-

35 tive towards the isocyanate functional material or is a
plasticizer of the group of phthalic alkylesters, adipic
alkyl esters, sebacic.alkyl esters, dodecanoic alkyl es-
ters, polyesters, phosphate esters, fatty esters, straight
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5 12. The process ‘I MM‘L} ms 1- 11, charac- terized, in that_ the
said m xture of th functlonal t he pol ctlonal
or the pd’f’?k’épﬂrﬂe . ound or pol ymer and t%&f
containing reactive hydrogen is solwgnt free. 10 13. The process
according to clains 1-12, charac- teri zed in that said polyisocyanate

functi onal r .and _sai oun ont i ng.,reactive
hydr ogen fl"%nﬁﬁoéégl?oge iP%a "S5 8 gl DWETY | c %85 9% 1.5, and
pr ef er abl y ethoxylated @?r-l@, @R%lﬂlﬁedasphi edfatho apade sebéphme and the so

obt ai ned C%ﬁrdeé OEatrrpi@g:Sh.aé decthsheabe a smiraaired th%réot?”@%ﬁﬁl ure of 50
to 300 C for Jl ndé)referablytoaterrperature of to 200 C

a
for 1 to 189AY Tﬁxe?h‘e{\bkﬂov&?accordl ng to claims 1-12, charac- 20
terized5 in that saild.pBieipsepssanecnding drmlcladmsodndl, ochagAgner and

sai d conpoynd-igeat aif eﬂaieacéleaqdmd&eeee oﬂrtﬁ'xe"npéﬂq;ﬂs%?hﬁﬁfe| n a
equalent&;atlo of 9to 1,1,

0.
and applie QISUY)E? r%@%@e%ggl?ﬂifto%r&f SP&VEﬁEE fated substra
25 to is irfivectddnaht compound ofr X@lymer0@nd the comneund montanl&!g Coat i ngs,

coat ed substdakg8%e ﬁgugg@ég,es,ls fgcjl%ntshggés |rrpregnat ed substrates,
synthetic leathers, __ingould coatin

g §pa at herﬁ goatﬁ
pol yvi A9l chlori- ded3: BFIF555,80SREILRG, attd PdM¥RFet hane 30
substrat es tdrriuaahabhethwtmdslﬁsﬂwﬂ&beyaniSMrﬁm@moz@d compowhdt they are

obt ai ned bxb@?,ehweﬂ aﬁe ﬂme&iﬂgeiunan&oneiiﬁ HearRadentyakeser 1-14. 16.
A coating m x go I n m %ure Q :ﬁ 1,S0C t gunct I onal
conpound, 2580 MEE8x e 13J?I€t’rrb °H'§P18‘8€r55 ?‘Id’y é%yg Ey Pi de

functi onal lcénpenddpueferaly viketomratfignefi @n%tltccdrvﬂoum;?laﬁd ene@npound

cont ai RENg 5 rs%@%i:h:&ﬁe hﬂﬁéoﬂ%‘ é’&“dﬂta‘:&eaoéo@éré&%ﬂ Q&(ﬁrbbﬁa&édanbl ent
tenperature and hi
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[11J1 1111 IEbli2iel miRCind (poefaably to a temperature of 80 to 200 °C
for 1 to 10 min.
14. The process according to claims 1-12, charac-
20 terized, in that said polyisocyanate functional compound
or polymer and said compound containing reactive hydrogen
are mixed together in a equivalent ratio of 0.5 to 1.5,
and preferably in a ratio of 0,9 to 1,1, and applied onto
a substrate whereafter the covered or impregnated substra-
25 te is immersed into water of 20 to 100 °C for 1 to 10 min.
15. Coatings, coated substrates, adhesives,
films, sheets, impregnated substrates, synthetic leathers,
inmould coatings, coated leathers, coated polyvinylchlori-
des, coated non-wovens, coated coagulated polyurethane
30 substrates, breathable coated substrates, characterised,
in that they are obtained by applying the process of any
of the preceeding claims 1-14.
16. A coating mixture comprising a mixture of a
polyisocyanate functional compound, a polyepoxide functio-
35 nal compound, a polyanhydride functional compound or a po-
lyketone functional compound, and a compound containing
reactive hydrogen which is not or low reactive at ambient
temperature and highly reactive under selected conditionms,
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C S 3 2 which coating mxture is aﬁﬁllled in the process of claiml1l to 15.

17. A coating m xt urﬁlmmmmnmlm ains 1-16, characterized, in that the
m xture ofWORE2¥MSl yi tional compound, th&CHBLIUMES de

functional conpound, the' polyanhydrlde functi onal conpound or the

pol yketone functional conpound or polyﬁ%%s t hereof and the conpound
containing reactive hgdrogen Is stable at anbient tenpera- ture for at

| east one dayhigh ¢ga g oBiXHRF enibe @pPlaedoidi ke trregefnwiicladim 17,
characteri zedp ng.that the m xture of the polyepOX|de functi onal conpound,

t he pol yanhydri de functi qgpal 0 n el the ket one _f,unc
compound or pol yners ?ﬁe% oactq ?‘F’i ﬁp%fj dp‘%bly :tl°n| ﬁ‘&li’“éaé‘t ?ge hydr ogen
is stable at C.h.sr&%PGﬁ!'eﬂen?}%rfdﬁl:r &hes mécxbﬁéepgﬁ the tpohyispcyanaget i ng

m xture a§C0'fQihEﬁlbﬁaE| abtﬁ?oﬂ;‘fd 1&he gﬂaayagbﬁiaéeﬁlumt&&m doiot@epound

containing reactiv resen h i s dispersed in a
mate- rial mﬁ?lghpog:yﬁg-ﬁyfﬁggcg (th Wgoﬁﬁae‘ﬁa he RRYESSRE 20
reactive hydfugekional mmmmndmgnrrnmlmreracgbgneng arA dthe reeTPeUNE

characteri ze@ontalhmag PtadPbie tydrgeer akUsEabile £OMRMNGhe GRpRral-Ng

reactive hyd enls a Is a pow der, a granule, a flake or a
grind or a i rg Fhaﬁ %?aStﬁ‘?M#gh S preferabl y ground. 21. A coating

m xture &@cordi ng to &Baifkscoeding mizburecaceording ito ttﬁatl!!lShQGpart icle
size of the @rQUBHa®hctfitd®, Jirs Rt @heOhikbere OHPOLKE !

resctive v LoMELs Lhe i MR SLTAE R Gt Bt
1111111111 ekl thel polyketone functional compound or polymers thereof
and the compound containing reactive hydrogen is stable at
15 ambient temperature as a one pot system.

19. A coating mixture according to claims 16-18,
characterized, in that the compound containing reactive
hydrogenis present as grind which is dispersed in a mate-
rial which is non-reactive towards the material containing

20 reactive hydrogen.

20. A coating mixture according to claims 16-18,
characterized, in that at ambient temperature the compound
containing reactive hydrogenis a solid , which is a pow-
der, a granule, a flake or a grihd or a mixture thereof,

25 which is preferably ground.

21. A coating mixture according to claims 16-18,
characterized, in that the particle size of the ground or
of the dispersion of the compound containing reactive hy-
drogen is from 0,5 to 200 um, preferably from 0.5 to 60 um

30 and most preferably from 0.5 to 15 um.
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