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functi onal t'°“ r;%'f % d'ﬁ')'l“ F‘S&‘?ﬁ?ﬂ:;‘é‘?%‘“%‘ °fé’°g“’°t e dispesgiong

hal i de and EP&‘?“P{:?’ E'?f v gtopamer mabe adfer gEdvAlY topelyureihang dispsrRins spnjaiine

but is nore usually a copolyrrer of at |emst two nonomers. Exanpl es of

nmononer s providi ng chai n-pendant hydrazi nol ysabl e groups include crotonic

acid, [err]-chloracrylic acid and especially ao- 55 rylic acid, and acid

chlorides or esters thereof, and also nmethacrylic acid and acid chl orides

. or esters thereof. There are advantageously used acrylic acid esters of

-al cohol s of | ow nol ecul ar wei ght such as nethyl, ethyl,



propyl, isopropyl, n-butyl or secondary butyl esters. As further cononomers
(not providing hydra2| nol ysabl e 10 EP .0 332 326 Bl groups) which can be
used to formVIIl there may be used, E?B?”@%%ﬁbl e vinyl halides such as vinyl
chloride, vinyl fluoride or V|nyI|dene chloride; vinyl-aryl-conpounds such
as styrene btiatyybst it ut ed styrenes. There may al so be used pol yneri zabl e

ol efi nes, such\easthvrsfemwthéa@thosmmrf@megtocnwmmen anifnis water-dispersible poly-
orheterocyc?’?‘&a’EGﬁPV'MB?W)dBﬁPWFﬁBW?'E}M?d one Vi n% group such as the
vari ous Vvi nyI -msnegonoe(Preferab'nn-qnswaqewpprae'gl Igpeyangtpteamipated pregalympr in atleast
honopol rs Bdlf;q? ¥rvlic aC| d esters where only a proportion of the

est€rgroups in g 5 "d‘rﬁ? rS|on durlng t he reactlon with the
agentyi el ding @g’{ t | F |,dg,rl ved from
acrylic or neth E ﬁy g
forexample, fro at'?grﬁ° cry t'°(':' ac yrre‘f f""ﬁeﬁv' "ﬂ @T‘gﬂsa

ester, | SOpr og blg oaﬂm%rykrs‘au&t\gﬁa gém yarmdﬁ dbeﬁ:%kn?trhe (ﬁ:gous and or-
Typi cal |y, @sicHRsed, k ssdm IQaH§an %é. %&%m. ,sombs &.@anﬁﬁpeﬂwer of " at
| east one NON§REKeigh fekHaRa &oiwiﬁf(s) | polhhérié) iR tHR Sormdesiti nQé(‘éi‘:&ab%J hge 9:1
met hacryl atﬁag(,ﬁorsggﬁmapgm1m the al kyl group, preferably 1 or 2) and at
| east one NMONWKBre thecdoRpbsRidng 6F QKB ieBlivA incorlplirite narkpouRtHaRic AcKVinylicoidREarktnii \ebm-
met hacr yl at gmsd(d) aid/dr oligdrherié uthane folytartivhg Bampotndt, ke I8Veldf Such palidarbonpiicomprundis) s 4
to 12 car boprefesabiyhitto ravideal range bf (L02d0 1.6 moles carbongt groypa pérynoliof Bydeazine @Eiykiakone)
acryl at e angtoupe pleyent, mtelpsefargblyalL0s;to @9 aalps Eat mole. Exampléstof stitablg patycirbaryleppounds
(et h) acr y| @re ¢ior polyeketondgsudi-git polyraldphyriesydnd aldeliydeckektonessauch as glyexak 3;5-hexenedions, glstaricnd
%_/ Cr y& at dialdehyrld, subginiq dididehydeacetyl gértana.cadetonylacetons, anfilacetdng dicarbixylic agidester.
razone) co mheﬁtheeﬁmmﬂ@"pe"ltwwn ineprporatsi neprpelyurethagienan-vinylicpoighydrazine (or poly-
m I '1'isqui va'I'Yéﬁ%@e Rs¥iar ligemeric uietbpaneypalyhygrazing (ergolyhydrazane)icprappund(e)thaievel
‘per 100g po 1‘ﬁ§'rp° '@z'!‘ 'e'?°'yﬂ¥d’% }%P%dﬁ?)wmthi’tfm ‘é"?“’r%@“%é’f 0.02t01.6
suffi ci ent " Bl pf qarbonypgroups pregeat, i) %@ 005 o
yi el di nd® 'P‘%%‘ %éucbaw'ﬂﬂe B?'%‘W’?'W?TPP'WE'BZ%E)&PQ upE "?°E"§%1"Fa'an
hydr azi ne frul ;. r(gﬁo%,téﬁ @'?@IZ' VI1 and VIl which are
to be used XMdd’carg&ﬂ&%ng'Q-h% éﬁg;‘f HEFC {/1 #ne functional groups
which is require razone- contalnlng vinyl polyner is required,
t he hydrgzi ne groups may be %wqf__hqﬁ B,g JANH-RLBKoR@ OUPS by reacting
V2wi th asajnreitreth dEnMcRlonds aRhyaIgR ?(%%6 samﬂyrshaqr dbychicSfch hdvihg i i RN
at ons 23 m‘:%@éhegmuw@émt}wtbﬂ& afg'fﬁané@; fo shigétd mgﬂ %&lsﬁﬁngm&d
conpounds | Qikyl it ali€ysi giouss. Ex@mpl uitébl drbfidbS hclGde Sl razidelihdlonits
acetone, et ;ddimmael subéchiidueR dihfdrazide [Ylubday heiddmyaragide, digiddeldyilhydiiAde ycloksiaRe '@
di - n- bubyl cateklitisid Kiigaazide Riclltacill 6k-Bydrazide Gind sédadid aciddipdrhiide. GiRE0Mble com-
acet al dehy dmunds afarpolphydiazitied ®hvathenic avid, &y clrtvaic aeid ilgtraziddent congpsunis 6fthecgeneral for-
cycl ohexanomda or canphor, oraryl al kyl ketones, such as acetophenone, or
conpounds such as benzal dehyde or” furfural dehyde, or finally am no-ketones
or\am no-al dehydes, such as para- 30 I(:iacetyl no- benzal dehyde,

di acet orfé- ani ne, N-nethyl -di acefORenaal (M- ng)nﬁﬁrm.}’phenyl ket one, oroxy-
ket ones and oxy- al dehydes, such as g ucose fructose,

ort ho- oxyaceto he sal | c deh r en- ated al dehydes an

ket ones sucl T Iac by ﬁ;m o e e, op e BRI ot
hydr azong) ﬁ]ﬁeg’t'ﬁaﬁ’ﬂzéefgfé BB?‘ymers may be nmade by nethods in

t hensel ves known by polynerlzatlon in solution, in bulk or In emulsion, and
advant ageously under the agt jyORyOF-u0l Yom@ony M i Zation catal yst and any
of the usual regulating or éctlvagjl ng additifons. THe other reaction

condi tions, such as tenperature, duration of°the reaction and the use of
solvents are suitably chosen foreach particul ar case. They depend | argely
on the easewhsre-R12vilih sthaights? biafhed Alipiaticatica) 6f 2167 cartion @Bme bita carbBEBIR radichll of €6 8! N
the art wi | darbonatorhs ed) 6-, midrp-phehyleiiortoRyiéi® of dycloHERpitient onntathyitidichexyianl. Polghydra-by
pr el i m nar yzidee stasamaticipolyearsuxylic acids, egsthel dibydraaidbscof prahalic sridawrephthatic sciraed isophthalica s
possi bl e, basiaanddhe difydrazides! thewihydragide/ardshectetrahpdrazida of pydmeliticchcid zreathey lekampies.C an
easi | y @hdePgobles of other suitableicoronounds ate trihydrazideb,ieg.kitrilgiriacBtisracid irihyrpdzide, avdl fetratggra-he
made by sol Zidegtegopthylenedi mnqt%raeqemcld dfapides Further m-bl?/i-yeladmgrq ditiydriazinoo and
such as az otﬁﬁ'vgnaym Jhipeartiohysrazidp and ¥Y-fligmipaguanidingy asiysl esthydrazinopyridipe derivatives

di ssol vi ng HrtheReefr YP@Z“\?I'RV"‘F"F?’%%{‘Y@? afH Budregide: Sghiorsrioivdredinagyridiae Siearheniic

et hanol) or a wat er/al cohol m xture (ifqguch an al cohol is used as sol vent

to prepare VII, the resulting polyner solution may be used directly)
foll owed by the addition of hydrazine or hydrazine hydrate, (e.g. at [err].
45 Bot h carbonyl -bearing and hydrazi ne (or hydrazone)-bearing vinyl

polymers for use in the invention pre- ferably have wei ght average
-mol ecul ar wei ght W|th| n the ‘range 500 to 5 000 000 (rmre usuaIIy 1000 to

a PNNSN NSNS\ e



tion may be brought together by any suitable technique. For exanple, an
aqueous di spersion of the polyur- % %%? %dand an aqueous solution or

di spersion of the vinyl polynmer (or A %@ I'c-sol vent solution in a water-
m sci bl e sol vent) may nerel be n1xed together with agitation. Another

possi bi | i ty acid ide, S-¢8 Ingy4-eatbayyligiaei hydragide andr2(Ssdihydriazippyridine-4-car-
chai n- penda;ti l‘,"aﬁ"lﬂo I"I "b? o8 85 well asdhinfiydmzines ok gllofene-bisacryamidese ditydragh
pol yner in & i W‘EFW%?ﬁ%’b‘iﬂﬁrlWﬁé’di'(ymbﬂ?ﬂ‘euh&é@fdfaém%“nm
prerratur CF"('SS%I? I n ne variant of this rret hod t he

condi tions 'tH%sJ r

pol yur et hane Xﬁlﬂﬁus(cgﬁu ﬂ&ﬁh req eﬁt f b& s coatin
bt o - ADet, Dol S e &m&%ﬂf‘f" f”“%@'é@ 35% il ﬁe,*:,ﬂe"'ﬂ:m
Initiators awdorbRarciéRents, Or ey Thayibe 'sGppfitld Irprﬂ rMUJ

NDNONEr, OF orgarid @Mpétiehty &Fiths IiGEIREEIM. ABYoathfy st ors! thél Hdyb¥ aﬁpﬁed%? ‘é{:t%

di spersi on elodrigawodd, M@tals, gldss clothidathes, $5p33$laétlﬁé ¥dalafd the i, By'aRy J&ﬁ\knﬁiﬁﬁl InfatHod ﬂ

t hi s et hodclgqingesheshiad ldipping: fiévoédating, speaying) QA (Ae Id! The bpREILISNE iy contain other conven-
wat er - di #petienakingeedisots includingetdanicsoivahts, (pignmity, iyes ImulaiEsm, suifdtRints QhibieHdrs) Beab §t5H3S

ar e enpl oyeiers levelingragents, antisordtering agents,fillas, s gdimdnaatianihhibiters, UMibSorbers, antioxidants and
wat er - di spethgiliksl insipdyceda peyrstage ofttherpridncibrentogessa eubyeyesritiy Itad pobsittesth inGiude an ameuAe

vi nyl nononghen antimanyqxide injthegispersionsdd anhangethe fire setardent reapectiesy bl dispersionsingsy also be
ext endi ng t Heed pea 29 frppteriala sugh e nobverpyleny, palesten golflmtl!mg leatherant! thetikeorabindand

L a%%ié" ] wm by

| nktjrat i fig BBF Wﬁ'ﬁ’ﬁ‘%ﬂ?’%‘!‘atﬁﬁeﬁeﬂﬁ% | nonormer, E&%l nitiating

pol ymeri sat béz &;’sﬂeﬁ ng guitahly Wﬁ?“f?@% of frem ﬂ'@“ﬁ?r‘? Ry wejght, nl'eh@h'nffomlabmhg

pol ymeri sa- '@ hflon ablefree radlcal initiators for such

vari ant s I n @3: ol BRI digpargions (Le. pelymers
gth n ane EbleSrH\g

phases, Mo

a %?f é‘f""PtQB%{S’eERsBM:V"%(bl d
and Fe. EDT ug m% h

rte nwe myl acetate,
pol ymer (s) c ) opolymer, ndcopo-
preferably g'i‘:];td def the Bl hane oly:féﬁg.r & Iw%v 's'tué Ft gmn?ﬁf"h%‘;? 'Pﬂ?&'ﬁ?’? B the

i ncor porate nqRs ﬂ@deb{tlﬂveﬁtbﬁlﬂln& ilddatdd bt fGll E Jessq:(l?lm' Eﬁ cf}feﬁ)al Qe or
ol i goneradC ahdQbRariRedsth mawb@msésiscmuadﬁpan Ner ew.e oQJﬂe,? sﬁg gy
conpound( S) mériondd @ thé exaindled dievegistéredirday maiks.2 r ange of 0.02 't

carbonyl groups per nole of hydrazine (or hydrazone) groups present nor e
preferably Bxafpletio 0.9 nol es per .nole. Exanples of suitable polycarbonyl
conmpounds are di-or poly-ketones, di-or poly-al dehydes, and

al dehydeé® ket oiitis examplp deasribgs ;hex)abaratibn ©f dnaqesoesibaset-self@dssiinkdabieoatilg cakipasitbalay.de,
succi ni ¢ di eerdingligenebodiment Xyof the inventierccontainiag @ poljuretiaed palyener ity penadn® caebonyl-func-

di car boxy!| i #ong| groHpsea pasrpolyyrpthanic nofreinylie bighydrazinesnmpavfid, aivisaniaoyliertopolymer.

i ncor por at e nbﬁteﬂvmr?@!maw@ chaimpappany carknykBingtiepal greunsrand (ith anpastyjie monomer as
hydrazong) ¥ YRS et RIgrated ysing the f¥awisg msipp:c ur et hane pol yhydr azi ne (or
polyhydrazone) conpound(s). the-level of such pol yhydrazi ne (or

pol yhydrazone) conpounds(s) is preferably that to provide a range of 0.02
to 1.6 nol es hydrazine (or hydrazone) groups present per nole of carbonyl
groups present, nore preferably 0.05 to 25 0.9 noles per nole. Exanples of
such suig abl e pol yhydrazi ne (or pol yhydrazone) conpounds i nclude dicar-
boxylic acid bishydrazides of formula [err] and di carboxylic acid

bi s- hydrazones of formula. 30 [err] wherein
[err] is a covalent bond or a polyal kyl ene (preferably pol ynmet hyl ene) or
alicyclic group having from1l to 34 carbon atons or a divalent aromatic
ring, add [err] and [err] are selected fromthe group consisting of H and
[err] to [err] alkyl and alicyclic groups. Exanples of suitable

di hydrazi des i nclude oxalic acid dihydrazide, nalonic acid dihydrazide,
succinic acid di hydrazide, glutaric acid dihydrazide, adipic acid

di hydrazi de cycl ohexane di- 35 carboxylic acid bis-hydrazide, azelaic acid
bi s- hydfazi de, and sebaci ¢ acid di hydrazi de. Qther suitable com pounds are
pol yhydrazi des of carbonic acid, eg. carbonic acid di hydrazi de and
conpounds of the general for- nula [err] 40 where x is from1l to 5,
preferably from1l to 3, and bis-sem carbazi des, especially aliphatic and
cycl oal i phati c bis-sem carbazi des of thg general formula.




45 [err] O 50 where [err] is a straight or branched aliphatic radical of 2
to 7 carbon atons or a carbocyclic F‘gﬂhﬁ%#"gi 6 to 8 carbon atons, eg. o-,
m or p-phenyl ene ortol uyl ene orcycloheXy ene ornet hyl cycl ohexyl i dene.

Pol yhydra- zides of aromatic pol ycarboxylic acids, eg. the dihydrazi des of
phthalic acid, terephthalic acid and iophthalic acid, pmlst he di hydrazi des,
the tri hydrazi de and the tetrahydrazide of pyronellitic acid, are other
exanpl es. rTPI es_of other suitable conpounds are tri hydra2| des, eg.
nitrilotri acetl c ackd¥Ptihydreprbare antPA0%t rahydra- zi4%8sil el g.

et hyI enelli ami net etraaceti ¢ @efatnbmd r ahygboaei de. - Furt hqr37psns5| bl e hydrazi des
are dlhydra2|no- ydrazi no-triazi ne, thiocarbohydrazi de and

N, N - di ani noguani dl%ﬂ'euég' &Bﬂ"pggl% 8?%2| nopyri di ne de%’rdlv%“ ves of the type
of 2-hydrazi no- pyridiihgdzdxyecetvoryl i c aci d hydrazide, 37.50

3-chl or op 2- hydr azi ngpy arboxylic 12 EP O 6 Bl acid

hydr azi de, 6-chl oro- 2- %/%raggjlﬂ%g%yrl di ne-4-carboxylic g%gd ydr azi de and

2, 5- di hydr azi nopyr i Hibdkiterc s Torpepdy OFE* aci d, and bi s-t hPe&%eni car bazi des as
vveII as bi s-hydraziagsigdt alwlremobv(shaggygdqnides di hgdyeazi - noal kanes
and di hydrazi nes of, argnatlc hgdrocarbons eg. 1,4- d|h¥dra2|nobenzene

1, 3- di hysr azi nobenZ¥RRAAPe ALISATIAPAFS2i nonapht hal ene. The

conposi tions of the *pavertrahydnasurapt palyal lof saint atn 1@7@002 to 0.02 nole
per nol e of hydrazi 0 a n. This may
be added in the for%o%%ﬁ?%%?é%%’e&lggfﬁl Iéoﬁref'al %’gf?"' E%%.O:’)tl cularly
chl ori des, sul phat €€* 2ufctrditentabetyl-Swiethpipbehalavy netal wat er - sol ubl e
salts ar®, in part i ik afiput 0t en OfaukdbeyZn, Fe, C, My, Pb, V, Co and N .

The aqueous conposition of the |nvent|on may be advantageously enpl oyed as

e snm,.@% i e
aﬁ\s t8d in 80 IqUI

by evapor at j 08 A laxtle
coating conp %héﬂe&ﬁlﬁg dib ?Eé) b |&’w@£ nﬁ%%@faﬁdd&rds%dd&'t&%%
wood, metals, AQE&ﬁﬁpolﬁJ\éPWa“bfoﬁrﬁ@fn'i'ﬁJpres%Q%{the fepolyinelasihd the folidWing! phdésss. DY
any conventi omimamctap(dndemﬁosémsr&ga@mw&mwu wmheganyuidtmﬁw%bﬁl@ommmg
Sprayi NG ambuti Akyiaté)afd an Badtioha BINEYiphritdwhter. TBihisAi3pEreddnWa®4dasd 1096 bR {66 Monohier feed
tional i NngrRedeabw arldddatislbraPyisca0drsic Sk s6RtidnIn witbrqiBatidliSed Wity @MmorRdjLIThe rdabtor S,
sur f act ant Stemperatark @axraiSed t ESRC. A% thsliénhperatufeth&rembifiigpart ofthe MYMItieBleed was fed in over
ant i - cr at er samgjnutegcToyether Wit themanpmardabid Bt ta bfiah isordacarhid ald solutioh(nadivalise d)evasalso
ant i oxi dant ssideda this being fed incovenT6 mindtas &hen the dsoyas@ibivgpeid feed hdukbegr wohpleted, dive rgactiane s s
or subseguemediun wastkept gt 7§t:foi dpp bour befireedolingde an anobunt of an anti nony oxi de
in the dispersions to enhance the fire retardant properties. The

di spersions nmay al so be used as adhesives for nmaterial s sugaeags

pol yproyl ene, po yur n qﬁé% i ke agg bi nd- 20
ing_agents for vgésﬁéﬁgipg?tg?cu E%Pe ’F@‘ng jg%eer Si ongi sul tably have
solids ®ntents of from about ZBEF}GYBGBGW%Y%E pref er ab#92 §3dm about 25

to 45% by weight If desired, thgug _mm@tﬁg@fw_ﬁethe present17 m@enti on may
i ncl ude ot her pol yner di spersi on §¥ P, cr%,r%rs ot hert han pol yur et hane
pol yner bearing hydrazine (or JRetha ®rbonyl functYohal groups
and vinyg 25 polynmers bearing @;{m‘ehyheeﬁlmnmyainh’mme) and/ d¥. 3&r bonyl
functional groups), for exanple polyvinyl acetate, polyethylene,

pol ystyrene, [7Rd fuligPdikip6raitn haaQl pivirétianeCdelyié potifher rafn o4, Y4l philoP7.94) d BRIoKIRE vis-
honmopol ymer cogifbf tExARE.s dnyl B85% edlidMEAtONS. These can someti nes be prepared
in-situ (e.g. Whgn SDQpastéiaf Ehiissdiérsion vite theatad WIEH 185RaISs df B 3.69 SolitioR Sratipie adi dilylv@zide
pol yur etshanie wgted (yH=e8.5) Fimgicr mpdfroptie rgsultingempdositis®inow belig @ctbridingito k1 inv@ntion) on glass-

i |1 ustr at edpldtss exhibited g ihaesseig ethamipulle-rubbiresistarte of flom50to200 dqubie-ribs el andictease
parts 30 aofdkonighardnessefjfram 08seq tp 124 sazi, Histlowsasues beTigahose ohfained agingtbé sanfedestso,
| onal , Oxyf (ueder thg samet donditions) auifilmk foprasdiom tiverispersierwit hautiamedihysiraziqel thereimr e

regi stered trade marks. Exanple 1 35 "~ This exanpl e describes the

pr epar at’f onEXamela g aqueous based sel fcrosslinkabl e coating conposition ac-
cording to e odlnent he |nvent|on contalnln a polyurethane pol yne
havi ng pendant h'ﬁ ﬁﬂﬁ&: Eﬁf e prepagton “gﬂaﬂ F?%B ?’l?r"%‘l‘ 't'°"a°°°’d'
non-vi nyl i c"$PER A the YR entaininga 59?97 ROYMEISFYre Aip-penant pathagytfunc-

prepol yner wi th chai n-pendant carbonyl™-fainctional groups and wth an
acrylic nononmer as solvent was prepared using the follow ng reci pe:



40 45 50 55 13 EP 0 332 326 Bl parts Polyol : Terathane - 2000*
468.41 5 Terathane - 2900** - 137. 84 di net hyl ol pri oponi c
acid 81. 2§P&sﬁ§/?fr603>gyacet one
37.50 10 n-butyl -acryl ate
313. 85 i nhi [iprahgroups lyyrethanic nonvinylic bishydrazine compound. 0. 63 catal yst
Ferro 820 (ti rﬁ%@@?mﬁbmal diol was prepared from thefollpwing myixture of compounds: sophor one
di i socyanate : 525. 00 (*pol ytetrahydrofuran pol yol
of nol. wt. 1978 **pol yt et rahydrofuran pol yol of nol. wiRaxligorox. 2900 ***
2, 6-di t et - but yl - 4- et hyd heraknifle *xxxan hputyl tin
I au%te) The system wag, m xed and eaic%d to [err]- forthr&fe1 ({hours until the
| evel of NCO groups dr GA5T¥ 09 L9%e prepol ymer was heltral i sed with
56.38 parts triethyl arfNrmethydpyrspdidenkein 2777.9 parts & .0kter. Dis- 25
persion ypas conpleted in 60 m nutes. Afterdi spersion 38.43 parts of
hydr azi ne nmonofkGiairs wireaBdfdEfhoursdtE5°C inthitfoléh dimsbiheRd® gRéla bdlutibPéfihd fBiRwing
pol yur et han@orgduddrer . The resul ting di spersion had a pH of 7.63 a
Brookfield viscosity of 21 niR@CcH,CHIENGH,6RICONHCERIICHICOCH; 28% An acrylic
pol ynmer was if methglpyrmlidofe(NMPpehich evas asbd (after cpalihg) for evethaneprdpolyrieraynthiesis withouiady
fol | ow ngs ppofiestisn. A2 |itre reacter (undernitrogen) was charged with
1134. 34 par t sofdrbtbaneptepolynesr Withahaiokperdant saronyl functivhal groupsgusdig methyitpeoxkdl acetate and
acryl at e) amemethyipscielidene@s sdivests,va8 Prepasadiusing ke followinbagediplei s di sper si on was
- added 10% of the nononer feed |isted below and 9 parts of a 2% i so-ascorbic
aci d sol g&i on in water (neutralised with amonia). The rpagter tenperature
wasg, r.ais to [err]. | s, t r e remaining p t he nononer
feed was fed in over é%l#ngﬂhu’t e‘?%?&%%ﬁ?%%th t he nnnorre?“e'eﬁg 81 parts of a
2% i so-ascorbi c aci d e3¥kenwh qaRRAWE ideYMPudasapbovealtided8.2hi s being fed
in over 75 mnutes. WerhyHprHatAC dcdeitataci d feed had pgenggonpl eted, the
reaction2535 medi um sé}eé)t at Jerr] for one hour beforge cooling. parts
Mononer “feed : tertiSORRAXANGR angee 216.25 1 50 40
met hyl methacryl ate catalyst : Ferro 820201. 30 butyl methacrylate
17.70 allyl nmethacryl ate : _ 6. 00 45
di mret hyl et hanol am ne (tin-based) 0. 30 The resul i?lglﬁi spersi on had
a pol yur gt hane: acryldimeihydodr propionief acid, a pH of 7.33,0& Brookfied
vis- cosity of 15 nPa.s and a 35% solids content When 50 parts of this
di sper si on werhepolfo tiCeakboiiycolnptind,[tRé $ofveritfandithe isoéyarat wikd MikedGind A4if thé smoaft of
di hydr azi de tie(tatalyst wasddeed. ThtdystenBwés)hedted forsifhouraezt°d snditheh ki@ dinestylolpropignic acid and
conposi t i on tiferemaiting pag otithe catalyshigere addediThe sysemiwas hgatedrforgt lagst 1 hqir atf 92C until the
exhi bi t eth atevel otNCgroups droprel bodcN7%doubl e- r ubs resi stance of from50 to 200
doubl e- r ubs anthe ssultingprepplymer whs neytnalizedivith @483 parts friethylgminel @@ dispersed finoa regtipr gene . |
the | ower v&inings spluliongf 2-48pees Feshdamiraand 43.Gfpartnintaren GO §38 {nogiorie avefagtand in928.5Fre
condi t i ons) P& w#qf-wptfa%%ﬂ"fﬁthmmvmﬁrgg$ qufbﬁmnha@qeﬁmwﬂéz%%e nevtreized arpohaner
t harei n. 5’55 ;&:ﬁéﬁp ] t%'["i‘ wggﬁﬁwawmz@eaeb 8555 garfiwaloryasiadinihespacion causing
aqueous- as mosi tion accord- ing .to
Coa et et T 8 SR A BBl St

. en, 100 ane dispersion we ed with 3.34 par .5% solution of adipic
chai n- pendar;gid % igﬁ;ﬂg '

is poly
tg §Fl = g films formed from the resulting composition (now being according to the
invention) on glass-plates exhibited an increase in ethancl double-rubs resistance of from 17 to at least 200
45  double-rubs, an increase of Konig hardness of from 63 sec. to 73 sec., and an increase in 100% Modulus of
from 30.5 N/mm2 to 35.6 N/mm?, the lower values being those obtained using the same tests (under the same
conditions) on films formed from the dispersion without any dihydrazide thersin.

Example 3
50 .

This example describes the preparation of an aqueous-based selfcrosslinking coating composition accord-
ing to embodiment X of the invention containing a polyurethane polymer having chain-pendant hydrazone func-
tional groups and a non-polyurethanic non-vinylic di-aldehyde compound.

A hydrazone-functional diol was prepared from the following compounds:

55
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Eb 0 332 326 B1 tional groups and a non polyurethanic nonvi nylic

bi shydrazi ne conpound. A carbonyl - E}':' d| ol was prepared fromthe
foll owi ng m xture of conpounds: parts di etananol am ne

37.24 diacetoneacryl am de _ 60. 00

N- met hyl pyrrol i done 60. 00 1(@AWLSs ni xture was
heated for 7 hours aumhhollamgngltrogen ‘atnosphere to ggsg7a sol ution of
the follow ng corrpoun % 5{ gkmat hyl pyrrol i done (NI\/P) ich was used
(after cgoling) for BBS8I ymer synt hesis wit houtt&f 15

puri fication. A uret Mde‘apd.apomgnahydtatechai n- pendant cad@ryl functi onal
groups using nmethyl proxitol acetate and N-nethyl pyrrolidone as sol vents,
was prepared using taeetohéow ng recipe: parts Polyol :508tathane 2000
314.75 carbonyl conmpound in NW (as above) 58.21 nethyl proxitol

acetate g The diethamolamine was first mixedlwith bt Pacrylate and the mixture wad RH8GR40% at this
di i socyanat @mperature the exothermic reaction caused the mixtif@ to’firteRiérbase In tempbidfufeQo P56, After this
(tin-based) the temperature dropped and the mixture wasRept t 48¢C for 2 hours. After cooling to fdoRRénipétaire the
propi oni ¢ &ydratine monohydrate was added and the mixture @& Kapkt fdrIBechoir® heaPC. Af ro6m RMPEIatNg) the
conpound, t laestone wesavidedand tHelwixtire was\hasated for 4Veurs ah68x@ dh@sutplus @f dcetofiecand BRRUYGHned f
t he cat atsyswatarand ettianotivereithen disjited ofnmimr yadawa et 0°Ct The rémalining liquitt cristaliizdd atwocn teme n
t he di met hy peratanedquieldthe follawing cempgundhe remai ni ng part of the catal yst were
added. The s stem was heat ed fIPCHREH)NEHCHICONINH =@(CHas r] until the 35

| evel of N MG @l diot was ysed faygirethgee prepsiymerisyphesis withautany furthergurification
neutral i zed wi e gvthe hwmmnaﬁmlmmwnqmﬂw proxiiol acetate@pdh -
takning % SB'T"EPE'TVEW’QWWZ 29 vpHe- vas prpRagdligingtfie followingdecips: 00 parts Antarox CO
630 (nonionic surfactant) in 929.57 parts water. Dispersing the urethane
prepol yner took 1 hour. Simulaneously with the neutralizparpsepol ymer

di spersi on, asol utloggi " 721‘@?5&?&1{3“5@76 ne nonohydrat @qgnNg®5. 57 parts
al

wat er was ed t ot he reactor causli ng n extension to ormthe
pol yur ethane pol yner!? hy9razoRe FINRRPNG s #boVedad a pH 0868985, a

Brookfiel d viscosityNehebHPlpFirclidure a solids content ofg3pgo Wien 100
parts of this polyur re treated with arts of a
9.5% sol ution of adi glgﬂgm% %Fo%e%t%n water (pH = 34%06)“ | ms forned
from t hesr esul ti ng cé#pBROTYORM dHimedysnateaccording to t224i®¥ention) on
gl ass-pl ates exhi bi t ggra wcrezsé&d B NaAal-ndgel) - rubs §epq stance of
from1l7 to at | east 0 ubl e-ruhbs I ncrease of har dness of
from 63 sec. to 73 ség twd"g ‘?ﬂiroé'a'&:‘lcﬂ‘dlm% Mobdul usKﬁ] qq(?om 30.5 N
[err] to 35.6 N [err], the | ower values being those obtained using the
same t es¥s (‘!ﬁml!?' the\aydeazone conepauids thespiventand the isneyarfaterweeschiked@nd half ¢hecimone pfsheo n
wi t hout any SaIYSiWRe addedThe sysiemiwas hemted fory] Rouat BIC T thendhedimethylaliprapioniciacid andtbe
pr epar at i on'egginigg, Paamssmgfa'm%y@a addep{Thp systom wiR heriedderat Ieant) 1 bR@@EIC untiithe level
accord- ing %e i nvention contai ni ng a pol yur et hane ol ymer

h g‘hﬁ"‘g iR Pippaviatvipe aad H'em =il
n gH? n;:/ al ’F Iya %gﬁ%e ngt’wz égﬂrmg E g;s parts me grol-% g
fromthe f Ol\ bt in'é. &(Bm&wﬁas reacto us g suo form the polyurethane polymer.

The resulting dispersion had a pH of 8.0, a Brookfield vnsooslty of 160 mPa.s, and a solids content of 35%.
When 100 parts of this polyurethane dispersion were treated with 8.95 parts of a 5% solution of glutaric

45  dialdehyde in water, films formed from the resulting composition (now being according to the invention) on
glass-plates exhibited an increase in ethanol double-rub resistance of from 130 to at least 200 double-rubs,

an increase in N-methylpyrrolidone double-rub resistance of from 80 to at least 200 double-rubs, and an in-
crease in 100% Modulus of from 38.5 N/mm?2 to 41.9 N/mm?, the lower values being those obtained using the
same tests (under the same conditions) on films formed from the dispersion without any dialdehyde therein.

Example 4

This example describes the preparation of an aqueous-based selfcrosslinkable coating composition ac-
cording to embodiment X of the invention containing a polyurethane polymer having pendant carbonyl-func-
55  tional groups, a non-polyurethanic non-vinylic bishydrazine compound, and an acrylic copolymer.
A carbonyl-functional diol was prepared from the following mixture of compounds:
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parts di et hanol ani ne A - ' 365. 7 et hyl

acryl ate 383. hydr azi ne nonohydr at e
182. 7 acet one . EP033232681 | 508.1 10 The
di et hamol am ne was first mxed with the ethyl acrylate and the m xture was
heated to [err]; at this tenperature the exotherm c react Igﬂscaused t he

m xture to further increase in tenperature to [err]. Aft t he
tenperature dropped @@thagolaminee was kept at [err] ford Jdurs. After
cooling to roomtenperature the hi él ne nonohydr at e Wagg A d and the

m xture fhvas kept for & 35H P F‘P‘? roomtenperature, the acetone was
addgd and the mxturet—ue&tﬂyé.@ymfoﬂ.d:douehours at [err]. THRO A& pl us of
acetone and the fornmed 15 water and ethanol were then distilled of under

vacuum at [ fiid shixturd Wes Heat8B1ol fikdrs at&%ﬂaqaw%hatntotaﬁri G 4ive/ BTk 3o Ruig o | O
yield the fgouhdW ng conmpound: [err] Thi ydrazone-functional diol was used

for urethane prepol yner Sym(ngH%!Nm wH.caBcEMY.CRZocAr i fication
(

Aur et hane i RRREthyipRirolitidng (NN whic#@ds aftdy 600G PIBFLTdthERG brefditler €yhthedRSwithow biyg
met hyl pr oxpiiidatigncet at e and 20 N-net hyl pyrrol i done as sol vents, was

prepar ed usi n@ utektand prégoidyrhér Gith Sixingpandaptcaibsnylfahdyiarial groupd ardaith amacrylia P0fbmer as
306. 95 26 solvent was prepared utﬁygihaﬂmntmrpp:ound (as above)

36. 00 N-net hyl pyrrolidone 9. 00 net hyl
proxitol acetate 141. 00 30,
| sophorone diisocyanate 22%—'6550at al yst

Ferro 820 (tin-baselyol : Terathane 2000 0.14 di net hy232.&8 opi onic acid
33 3%°The poly Y, n t { ven t he i socyanate
vverkezom xed and hal +a¥%£ﬁ$$m%1 ﬁgngg‘Faﬁggtasm%‘zgadde%z a%e syst em was
heated for 1 hour aso@mrqner@&mamﬁeedu net hyl ol prop®®nd2 acid and the
remai ni ng part of 'tlr!fu awy e added. The system wag, s@ated for at

| east 1) our at [err] unti the Ievel #f NCO groups dropé)ef%to 4.96% The
resul ti ng pr epol yntRiRstoreut kAR ed Wi th 24.92 parts tr yl ami ne and

di spersed in a reaci€dlHpde 40-‘5:&!0“!8!29 acsnlpased) of 2. 4®. ymrts
triethylamne in 889.2 rts vater. rsing the ur prepol yner
took 1 hour. Simul "é'rf"eft]}?}g?%} RSP ‘toﬁe' néﬁ?&al i zed prepo%ﬁ:‘e di spersion, a
sol utiorgof 17.72 pes L Gerfiifiencl)ydr at e in 65.52 parts water was
fed to the reactor, causr ng ain. extension to form'the pol yurethane
polymer. The resulting dispersion had a pH of 8.0, a Brookfield viscosity
of 160 nPa. s, Thepblysl, th@tartaayl compbud; thaifihititbOtogetbosith HidGolpant dnd thafisotyanate were mixed
pol yur et hansddalttheasduotof the catalyst weriaddbd \he sSysmNas [ited Sor O hounatFTC0d then tha digk-
gl ut ar i ¢545thgiolatodietigatil and thesamaining part ofthefcatalyst werp added.{Thesystemwas heatpd for at least 1
conposi t i onhaural@e°Gantil thedayelof NCP groups dropreditai@dfk: i on) on gl ass-pl at es

exhi bi t ed an iThanrepgiymenwas pautmiizaswith $7,99 pacts trigthylamineanddispersestin 4 reantar ¢avining a gql-
| east 200 dwionpPid.5rapstriethylamipain £393.85 pats naiek PRRATSiNgthairethann arepRbST taok 43 minutes.
resist ance offer disrsrions s?"5'°51?f "g@%%ﬂ“’ bysioazing mpnabydraia)ig 25 %ﬂﬁ'ﬁ walar wag added, é?a@@g phgin

100% Modfil uEdegsion tp form the gek1 9 [er ovwer val ues ng t hose
obt ai ned usi n%ﬂt e ?rﬂadtaé’ :gs gmrf'%‘tré‘;gé%é"éeﬁ % qn ﬁg;d%ﬁ’"? orrred
from the dlsp 2| orﬁ[h r ni éli‘ tsof hned ersn

cxatle oS gildlol E\ﬁ ol Sl bl .db aj

coating 4‘50 Gdedcﬂrt : Jad%?!rﬁ'ﬂ uPQ:I S}HB@L@H ng
a polyureth Qnﬁraﬂ:% WHEAmmbR F?QeuB Wpsnﬁﬁfew se tufbltRé iShom8r
non- pol yur efebfledbeiiiway fel i msdamﬁtmedw&wammm;eeam pits 6F8 1 W% lide-ascorbic

copol yner . aﬁsmamtwa éltralizbapds l8edddél, this buiRgredih 6VPI00 chinuteS Whbithe s&:hdcBibic BEd feed
m xture of Kedpentofpleted, therddclibn hddium Was Kpt 4080°C for 80 Mihiites veford Botiing.

37.24 5 s di acet oneacryl am de
60. 00 N-net hyl pyrrolidone DRXES0 This
m xture was heat e‘&’nPB‘rer?fﬁédanabququcrya.atmltrogen at nosphgrgst o give a
solution of the follow ng cornp-pyrys methacrylate 110.77
55 methyl methacrylate 81.74
N,N-dimethylethanolamine 0.26
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10 pound: [err] in N-nethylpyrrolidone (NWP) which was used (after
cooling) for urethane prepol yner sy}tp&%%%gzrs@ t hout any purification. A

ur et hane prepol oyner w th chai n- pendant Jnyl -functional groups and with
an acrylic nononmer as 15 sol vent was prepared using the follow ng reci pe:
parts pol yol The sesyltingiqisprrsionhgdppolyurethane: acrylic polymer ratio of 4:8, a pH of 9.3D8BroakgelP@scosity
car bonyl co a"d&a#ﬂ%m"dg_%‘ﬁaﬁoove;e : 62. 06 i sophor one

di i socyanat e en 100 parts of this dispersion were atedwitllggqWsﬁ_a@msyptionmcapigdihydmzide

96. 28 25 in water (pH=8.5), f $ mt_fie cogposition (now being according to the invention) exhibited
0 -2\9_/-cat gl aan ﬂcma% the 1 us ijOIH3 ng to 35.6 N/mm2, the lower value being atphtained using
di met hyl ol ¥|%r SIB? t(e)rﬁ C&ea%hle @ conditions) on films rmedfromthedisperslon%qggnyg'gydmzidetherein,
[err] The p%t he carbonyl conmpound, the inhibitor together with the
sol vent and rsocyanate were m xed and half the anmount of the catal yst

was addeg. ThernaudnPmidsbed iid bidphrdtef of dn éaqwus.agsr& tirbssitidtly dodig cnhiBeifitn TEoraS
thyl ol pr opiing ébadihéht RErEhelifBntiof Sontalhing 8 pdiFethaf pt;%zhﬁrlﬁﬂﬂ hMﬁﬁmﬁfﬁﬁﬁ&)
The syst em bial gisups 8id af vah-péhuretiRie honlvinyt tialddhydb BdnpburidNt 11 the Tevel o
groups dr oppedantattivé hydildyen-cohitiniig €hiRlextBiNing/osin poGHdlidr de/ivtRid exbinblb wdshreparel 8dcbriing
triethyl am mehefibwily sroexiere.dn 4 nitrogen ACSPRSIE A A$°8] 232 MPpats S@khyl défylawerf adfedTh 2.5
parts triset hgurstni400:00iparts & GopHofongdiarhise (whiteastirrind)i Wik fals bfilkp dthyLadryité lsdbeen added,
prepol yner thedémpstature wastmaintaindd atas Cdorspatharisdwurs Th@temberatire whs then fdi6ed1850°6 and
hydr azi ne nttéaperisaf hydiazinehionghudrate weva tdeed tntie midiolesber aperiod of 30 minb@s. Mhetéinperature
ext ensi on t ¥yagthentaiseddo 652 and kept thera for Plwurs;fibe prefanel mbitwe erhish was akalation ofitd fakbwiflg 1,
a Brookfi el @mA¥Klosity of 7.5 nPas, and a solids content of 25% An acrylic
pokypmer ®as formed in the presence of the pol yurethane pol yner using the
fol |l ow ng process. H'ﬁ\ 2 litre reactor (under nitrogen) was charged with

700. 00 parts of the g&}urgt hane gi spersion (as_pre- pared above), and a

m xture of 1.6 parts te,vl’-F r_'b‘u't-' W opergerdets 0. 03 parts anmmoni a
(12.5% gnd 242.22 4BH, parts water was arj\e(;.l To this di gpersion was added
7.7 part% of a 1.0% | so™ascor b CCM| utTead rCR(EE ralized with
ammoni a). The reactor j€hperature has raised tol’{]’el')rﬁfr?‘:]tﬁ.ea 21 it enperature
t he mononer feed |isfBd bEHpwnasfed in over90 minutes. Togetherwi th the
mononer feed 69.3 parts of a 1.0% i so-ascorbic acid solution (neutralized)
was al sosoadmad:1 waldi/éthda6limbeurd, @6k usét (S¥ePEoo iShaliHxf lan®s he
aci d feed hedakyairicawnpl et ed, the (r eact?'ggasnedi umﬁdﬁfﬂﬁgﬁkmgﬁtﬂaﬁ%ﬁ?gﬁ@hw
m nut es bef or & uestiahé prgpolyiver vithMN-hethfiyEoiidone ab SsNént wab prapbred usR§ th folldviing recipe.

29.85 n-butyl nethacryl ate 110. 77 55

met hyl nethacryl ate 81.74 arts

N, N- di ne¥hyl et hanol anj ne. | . 0.26 17 %@332 326 Bl
The resul ting di spepg%‘ﬁ' Had eFasbaPer 08ne: acrylic pol yitt1&tio of 4:6,

a pH of 9.3, a Brookéophatroriesciidisogyahaté cps and a 34. 3%3&l38&8s content.
When 100 parts of tky | r sy ted with 8.35 tay Of @ 5%
sohuti on of adipic éaué@edﬁﬁhyd?ggpgféﬂﬁﬁ &E?Qr (pH=8.5), fi rhr?rés‘of%orrred from
the resdfting conpdbimretdwipyawodddegeaccording to the i mA&R-i&h) exhi bit ed

5 an increase |n daealldd Woeerys ekof (edh3Padedrrr] to IH.a@ [err], the
| ower val ue bei ng thatobtained using the sanme test (underthe sane

condi tions) Ofnd dolybiRfiddeyEhal fdi}rﬂ%l fopBhiSdaaRd AR bRtk e 9i D AZ LS i ed
therein.g Exﬁﬁﬂﬁlﬁeﬂ%erﬁg half of thil_gllnéun Qaded! T ﬁ@sﬂﬁ%? ﬁe%%g og'\’flI f)oet): t efore
aqueous- basgsexerdihal Stere catdkdt Was sdast. Aftd aitotioPibat 4t bO%E, ¢ %n(j_h it & g'neEbEmethyl ro-

enbodi ment ol wab Biet. 116 1Bel STNCORRB s BRp b Y 264, € NN POT yrmer Navi g
chai n pendant Thepaiiétwas helealisddwiti 29, 80P d? BiethiEiRe 478 BregdRled i b SSIRBRFS 87 parts
non- vi nyl i ctriethyendrelinidez 46paitdistsd contained in a reactor. Dispersing the urethane prepolymer took 1.5 hours.
50 Simultaneously with the neutralized prepolymer dispersion, a solution of 229.35 parts of the prepared chain
extending material (as described above) in 271.22 parts of water was fed to the reactor, causing chain extension

to form the polyurethane polymer having chain-pendant hydrazine groups.

The resulting dispersion had a pH of 10.0, a Brookfield viscosity of 2.04 mPa.s and a solids content of 35%.
When 100 parts of this polyurethane dispersion were treated with 10,0 parts of 5% solution of glutaric di-
55  aldehyde in water, films formed from the resulting composition (now being according to the invention) on glass-
plates exhibited an increase in ethanol double rub resistance of from 86 to at least 200 double-rubs and an
increase in 100% modulus of from 33.0 N/mm?2 to 39.4 N/mm2, the lower values being those obtained using
the same tests (under the same conditions) on films formed from the dispersion without any dialdehyde there-

18



An active hydrogen-containi ng chain- extending conmpound for use in this
exanpl e was prepared according t.o t % # W N9 procedure. In a nitrogen

at nosphere at [err], 232.71 parts o yl~acrylate were added in 2.5 15
hours to 400.00 parts of isophorone diamne (while stirring). Wen all of
the ethyl &Brylate had been added, the tenperature was nmintained at [err]
for another_5 hours. The tenperature was then raised to [err] and 116. 35
parts of hyﬂﬁ@ﬂﬁﬁe nnnohydrate were added to the m xture overa perlod of 30

ninutesthhe e hen r sed to 3 kep t?%re m

hour s und
ferm] 30 1 ET 51?“ ‘5”,,':1%“ ﬁ’gs" R iRl S

ext endi ng na ‘H e+e ctiv Qrﬂéfoy@&'ﬁhial ?ets'v}agofeéred

ur et hane pr g5 the one as so vent' was p epare usi ng
the fol l,pw ngA%n%ﬁiaﬁ@pred&%&ﬁwtﬁﬂ ri( ylpyrrolla-tﬁrﬁai £ov/eft was pHofhred using the followmg recipe:

750. 72 isophorone diisocCyanate .

di mret hyl ol propionic acid 66. 00 40

N- et hyl pyrrol i done 299. 8parksal ayst

Ferro 820 (tin based) N « 0.18 The polyol, 7gbiegcyanate-
di nmet hyl#el propi oni ¢ aci 8 angi F? t}]e anount of N-net hyl pyrragtl-i g ne were
d

m xed 45 and subsequent Iiy‘°F?§PF°B? FHESAPUARALST cat al yst was The
systlem was hea;gddf ngldimthﬁﬂ. peoplohid cTad ]he SﬁCOI’ld haljf setOOhfe ]
catal yst was added. t a [ err t he secon of the
N- et hyl pyrro- |idone Smggﬁég&ffﬁéﬂ%@é? of NCO groups hac?lggro ped to
4.(5% TPhe prepol ynmer weatadayssl i sEermdt§o(tm pased)of tri8th§l anmi ne and

di spersed in a sofdfdiester3pdiyBfl b8 hél Sty 392y in 1902. 46 parts
vvatercont ai ned |n a reactor. Dispersing the uret hane prepol ynertook 1.5

ng[ﬂsl on of n%' pg alﬂ‘?ous' t!?.yu&hr% :”,ﬁé% .fa%' haﬁgn f o SPa%r ? Ogbn;ﬁ
chain ext e@mﬁs S s takord anfﬁe&ﬁ ﬁ "'° e
I el d 82 ith
hydrazi ne OjgQidisrts of anﬁﬁnﬁ ﬁ\&&lﬂnegbﬁﬁﬂo‘ﬁltlgﬁ'ofgﬁgq h Lmi;ﬁs%n%ozas P a‘eff.%hd
Viscosity obingd i redBier: Bissersi sie prepinehio @dnebUdly WK theneliralibddl S

pol yur etsha“ﬁedélyﬁQQﬁsﬁérQéh u\&m.oﬁ msetmaflmewa@ rﬂ%ﬁtlidh&d dhhin B%8raiRg Mhtefin 271.22

gl utari c di partsbf walefhodaYétRo ihB redetéredausirigichdifexfefsidi6lfoint tAEb iyt HaRSpblynes Having chain-
conposi t i onpeqdunthydvazimdgraups.or di ng to the invention) on glass- plates

exhi bited an Theresthisgdisparsion fiae a pH ofcl 0.0,)2l Beookfisli viseusitysdf 43:006P e andl 4 splids@OntdnDofa5%.

| east 200 douhen 100ipartseafi thiscpolyurstbarealispersion vie@idated eith 100 pafts bfradth sOBtidh diglutaric t O
39. 4 N e, dididebydedvwaterfitha fomed ormthe résulting cobpositionsdnawdieing acobrding terties inveatios) on
(undert he selase-pleton exhibitesian)increasefin pthanof doubletiibiresistaneeiné frefh 4G0ce stlenst 200 doubletrubeny
di al dehyde #nd@p iscreasg in 100% modylug 9hirogAg.0fifmipi o 451 Nﬁ:véheeo‘@fvames befng those 2

descri bes tlﬁé’g Hlespae tatts Gpregihe same sendiionsl onfliasformed frare She disnersior wiftputagy dipldriyde
cogposi ti onth®Bord- ing to embodiment Xof the invention containing a

pol yuret"ﬁaﬂg Eol imer havi ng chai n- pendant hydrazi ne func- tional groups and
a non-poly ic non-vinylic dlaldehyde conpound The sane reactive

hydr ogen- cont ‘?ﬁ@éxglq lgm rﬂesqgg 9(910?% ﬁéﬁ% ogsqim in o?“ﬁ mgosﬁlom%ord-

prepared acg n‘ipa ﬁd nt hydraz6pe func-

ur et hangs prehg %Upsrang\“, Jﬂ[y @ogmm‘ yen prepared usi ng
the fol | oW Ngrhifytiisone-Riétional 9!9u¥ in thlse bfépared according to the procedure described

750 72 15 i i eRitile@histompdund Rid MeTollowing structure 383. 28

di methyl propionic acid (HOCH,CH,),NCH,CH,CONHN=C(CH,),066. 00

N- met hyl pyr r olausthase prepolymerwith chain pendant hydrazone functional gro@Q%uﬁg?d—ﬂ&hylpyrrolidone as sol-

catal ayst vent-edsintad8ising thd following meips: 0. 18 (*pol yester

pol yol of nol. wt. 2029) The pol yol, diisocyanate, dimethylol proplonic

acid and half the anmountof N nethyl pyrrolidone were m xed

55
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25 and subsequently half the amount of catalyst was added. The system was
heated for 1 hour at [err] before té}p 55598 g1half of the catal yst was
added. After another hour at [err}], ?‘le second hal f of the N-nethyl pyr-
roli done was added. The |evel of:NCO groups had dropped to 4.82% The
prepol yner was neutralised with. 49.80 parts of triethyl an‘? Qt@nd di sper sed
In a solution of 3.87 parts triethylamne in 1902.46 part on-

tained in a readakyolDppanronylisne glmaedndmede pi y‘-r?é@’t@él@ f35 hours

Si mul t aneously WydrdIthd Wenptune a3l abevenol ymer di sper S|3c5|moa sol ution
of 231.62 parts c# t he bove%entlgkned chai n extendi ng mat al in 271. 22
| 0

pa?‘t’s of wat er \kﬁé“qtéﬂ']tl??"{qﬂg-jfd@é{ﬁ or, causing chain exten %o formthe
pol yur et hane polw@hdmnélgimdyamajant hydr azi ne group.s') ‘Vﬁe resul ting
di spersion had a _nH.Qf ,10. 0, fi ity of 43.9 .S and a

sol i ds ggntent (ﬁa%\?éf?)ﬁ %enp 79 p%%b (&ﬁ& x’l"%%% yur et hane 8| spersion were
treated with 10.dimethyl gropiswisolagiidon of glutaric 35 did3.88hyde in
water, filnms formed fromthe resulting compositions (now being according to
the inventi 0N YheXolydl] tA6 RydRalzéhe @6mpditint, th behbnEdnd tha @lisdeyarats Wer€inRed il halthdantuiitu b
resi st ance dfthefcataigst Waadded. Tlie systans wasHabltediforftioar at 247€ andttlercthe dimethydl ppioric akd0%
nodul us 19f dnd eherelfiirihg[pent ofjthe catalfét wis fdded. The sydteam wasbeated forl atileast biung 90°Casid the
obt ai ned usleveipf NE@groupsdropped to$.9( % Ttienesuiting prepolysreyam teutralizedwith 290 pattsidethytamined
from t he di axddispsrsedinaiselitionef 48R part iriathiemipeiie 102530 perta watdiGoiinadin agedttol Rispersing
exanpl e destbe ungthane drrpolyner ook 4% mmntesaﬂftmd@twe@wmmpgwmr@ﬁmm ﬂqu'-ﬂ'g" of
coati ng conf élpﬂﬁwfaéwhyﬂﬁ i 30.7d rpBESVaIer HexEdded o thafeactor icefing ShAindensieg a
pol y uretzhante F rPE'V“’?fH‘VPH yrpes Baving hdmzanefu F'&Z\HPFE func- 45 tional groups
an a non- p0| ‘aﬁi"ipeﬁlﬂﬂ hag; of 8.0, GIB%OH ollds content of 3%

hydr azone- f glpa'('ﬂ?:)fh'stfg ?FetdﬁPeéfls hh%ﬁ E e°€ 8 hdw )
U | e n On
P]an iﬁ 1 l bs 5;}NI

t he proced
&
ggg ,.de sammd.ﬁa,é%o
5 35

gle
t t Increas: angﬁzu
Lructurg: ki %gé ;?% ;

using the f J,,ffgmeqqm;,gﬁda rsi t any

pol yol : polypropylene yCoO 1 hydr azone
conmpound (Aamabeve) 36. 00
N- et hylwyrmmadﬁ 66. 49

| sophor one di TR®exsmPa &scribes the preparation of an aqueous-based selfcrosslinking coating@dmpbéitions ac-
catal yst : cordirgtd énbo@mént X(of thé intisEenCtbntaining a polyurethane polymer having chain-peridant Sarfdhyl

di met hyl prfosetienai groupsand a non-polyursthanic non-vinylic bishydrazine compound. 33.00 The
pol yol , the h¥uk aeomyfusationabdiel dsedintbis sxampiemas praghrddiaccoctiing $wtby procetiare desedbedinx e d
and haI f35 t hisxample @ Fhis gdmpohs hesitha fojleingatrectgelded. The system was heated for 1
hour at [err] and then the @PeHBH)NCHHOHGONHG(CH:REHAAOCH; and t he remai ni ng
part of the cAuethaneprepalymerath chaimpeaedanearbenyl fungtionlapoupssugingiN-rmethyiryerelidon (NWRIr
at [err] undsspiventwas propared ysingyeiolpwing ieeiPefr opped to 8.91% The resulting
prepol ynerwas neutralized with 24.90 parts triethylam ne and dispersed in a
sol utiofof 4.82 parts triethylanmine in 1025.20 parts %ontal ned in a
reactor. Dispers he.u r YEy, took 45 min After adding
the neutralized pagy& ne?ﬁ%?g%grglgdgﬁ a‘r%(r)l uti on of BO%f' £:A8rts hydrazine
nmonohydrate in 3&?@°&¥t§°’%ﬁ?\é¢°(@s 8 dad NMP )t las r@baveo58,2ausi ng chain

extensi g 20 toig@pmf@gepd&ygg@{] pol ymer havi ng hég?aéine functi onal
groups. The resulitl n%%Ydjcﬁ ad a pHof 8.0, a Bro irefd viscosity of
24 nPa.s, and a i dAne339 \When 100 parts ol2vhss pol yur et hane
di spersion were damacbwi h‘-‘&% 2 e bﬁsﬁg sol uti on @ 1 lutaric

di al dehyde in V\% Hg} ‘?ﬁ forrred fromthe resu ting conpO&Ttions (now

bei ng ameordi ng g JI a&F-st pl at es exhi bi3&d0an increase in
et hanol doubl e- rﬁ@wﬁﬁ&mwﬁwf- goxjégerd‘ggme rubs, an increase 25

I n Koni g hardne 4 seconds to 100 seconds and an increase in 100%

8
nmodul us of fro S%ggij &ﬁ) to 41.6 [err], the lower val ues being those
obt ai ned usi nghthe sane tests (under the sane conditions) on filns fornmed

from t hé® di spébesolyl. the eakonyl comppund; the spivagtead thp dijsasypnate were mixed and half the amount of
the catalyst was added. The system was heated for 1 hour at 85°C then the dimethylol propionic acid and the

remaining part of the catalyst were added. The system was heated for at least 2 hours at 90°C until the level
of the NCO groups dropped to 6.62%. The resulting prepolymer was neutralized with 12.35 parts of triethyla-




Exanple 8 30 This exanple describes the preparatlon of an aqueous- based

sel fcrosslinking coating conp03|t|oa§ 396 Ldlng to enbodi nent X of the
i nvention containing a pol yurethane polyner having chai n- pendant car bonyl
functlonal roups and non- poléurethanlc non- V|n¥I|c bi sh dra2|ne

conpound '“P&HE‘PP 812135 Eﬁa"ﬁ P“'E%'é’?f“‘f"ﬂ in 93 §4 ‘@55%1 : ?%
‘HE;E"G' Bs
I‘ﬁfctor

thebf ol : OWI '§lP ? Pﬁ@ PI:S Tfn% lm“ %LO
car bony ?E,g;fg hha fﬁf .5, a Brookfiel ¥|smag‘lgw a.s a &%ﬂiﬁgﬁﬁlp 20*

accordlng t

par Eds USI n Il:ﬁ %is M’I 39
2 5 49 car b . s fb the ?e§ultm§ ﬁ:sm rding to the in-
i sophor one ve %Wt@s exhlbited an increase in ethanol double rubs resistance of least 200 dou-
N- et hyl pyr Kl&}ubg ¢Hd fower value being that obtained used the same tests (underthe same oRs) of Albn8 forheRit
: Fgr IO 10 82bm tﬁi digpeRRRA Rkout any dihydrazide ther3ei§ 0 50 di met hyI ol propionic
acl .

33.0 * slbghplg9br anched hydroxy-term nated pol yester polyol of nol. w.
910) 55 The pol yol, the carbonyl conmpound, the solvent and the

di i socyanat e s examply debcidtieslthie pleparatioe ofammgueousbaséd selfaaslinkapicoating cangpdeiibn ad-he
syst em was dosling doerfbodimént Zafithe imvenfiay qojitaininga pdlyuetherpdymet laving pengant cartenyidiinc:
and t he r entionsl greupspanon-pelyurathanic oert irnyijabishydemzine ecanpernd, anthan asipic copalywes (béingeaney
for at | easampodigving pelme] aawe)define:ltiin thisispecification) haxfingtpRedaniCabenyifupstiongrasgyped t o
6.62% The r ebgtrpanidunstiaepisiiolwasiprepgrad frrm fhe fRllawing qnixpyre #f camposispar t s of
triethyla- 20 EP 0 332 326 Bl mne and dispersed in a solution of 12.35
pa(ts oF”trlethyIan1ne in 936.64 parts of water contai nR3XE& a reactor.

Di spersi ng the g4eehBastanigdol ynert ook 100 minutes. SinmubBtapeouslywith the
(partly) neutral,ize r epol di spersion, a solution of,28,71 parts of
hydr azi ne nnno%b g B g%%@é? ts of water was fed to %ﬁegreactor

causi ng ,ghain @kmemhybnyrnoltﬂonQIua pol yur et hane pol yrrer 6Ra@fng

chai n- pendant car bonyl groups. 5 The resulting di spersion had a pH of
8.5, a Brookf irgh dlixdtledfal Rédted 167 hburs H88+cSin 2 Rifogan aiflobpitere &P dNe @ toiufth ofthe fbilbwingen
100 parts Odompéling POl yurethane dispersion were treated with 7.39 parts of a
5.0% sol ution of adipic aci ¢HdoHIcRINGR,OHICOMHREK RERBOEH, filns forned from
the resubt iind-neBiypEdiddne Which Vs ubel (8t Sodlina) i Wwethdn@ plebdlymen synthedid withdgt af\purifi-

gl ass- pl at eati@xhi bi ted an i ncrease In ethanol double rubs resistance of
from 46 to at Aumsttahe f6fdlyoherwithizhain panbant cdroaylifumcienal grous dne witigart duaylic mbviomensad
used t he sasvivertess wepared dsing thefoliowving recipesdi t i ons) on filns formed 10 fromthe
di spersion w thout any di hydrazide therein. Exanple 9 This exanple

descri bé& the preparation of an aqueous-based selfcrossipaxitabl e coating

conposition acy ?Fglcor&lépgtﬁ&éarm%orﬁent Z of the invenigx0ggcontaining a
pol yur et hane poly having pendant carbonyl -func- tional_ _grqups, a

non- pol yur et harﬁagbﬁaﬂlvFﬂ’yP?‘én%l%Waz‘ﬁﬁe@ﬁ%bund and 82n%crylic
coRol ymer (bei n@gophoz¥neadplsodfartd nyl pol ymer as we d&2.20 It In this
speci fi Gt | on) h g‘ltgg Qﬁpg,a DL, car bonyl - functi onal groups.ggfag

i.0

car bonyl - f unct il S prepared fromthe follow ng m'xture of
conpounds. 20 inhibitor : Ionol CP 0.29

garts di et hanf"cﬁ_ﬂg’l@st . Ferro 820 (tin-based) 0. 110 - % 24
i acet ongacry :
N- net hyl pyrr ol ?#6'\? hylol propiocnic acid 26. 3660 00 This

m xture was heated for 7 hours at [err] in-a ni trogen at nosphere to give a
sol ution of t M dolybl) tbeéarbgnyt compound,dhe ihibitoriiogefier with tHatsolintayit fhy Isb&yanationspe mikddC h
was used ( adnt baif tbeaphoung]thé catalystves hdded. The sysenyaeiieatey fot hiemi & 779C aikbihién thegime-
puri fi- s thylol propionic acid and the remaining part of the catalyst were added. The system was heated for at least 1
hour at 86°C until the leve! of NCO groups dropped to 5.01%.
The prepolymer was neutralised with 19.93 parts triethylamine and dlspersed in a reactor containing a sol-
ution of 0.5 parts triethylamine in 1301.55 parts water. Dispersing the urethane prepolymer took 45 minutes.
After dispersion a solution of 17.06 parts hydrazine monohydrate in 25 parts water was added, causing chain
55  extension to form the polyurethane polymer.
The dispersion had a pH of 8.1, a Brookfield viscosity of 7.5 mPa.s, and a solids content of 25%.
An acrylic polymer having pendant carbonyl functional groups was formed in the presence of the polyur-
ethane polymer using the following process. '
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cation. A urethane prepol yner wi th chain pendant carbonyl - funct i onal groups
and with an acrylic nononer as sol vEry'btasmg)‘repared using the foll ow ng
reci pe: 35

parts Polyol : Terathane - 2000 232. 68

car bonyl co mam regctoR fupder (uﬁgge@y@g gharged with 700.00 parts of the polyurethang dispersion fas pre-
i sophor one paseq & ;) {fa-this dispersion a mixture of 1.6 parts tertiary bulylhydropemxldi 993 ggls@nmgp@ |
acryl ate (12. 5%) and 242. 22 parts water was added. To this dispersion was addegé’ 72)8rt§ 1@ ? ascorblc
85°C. t

| 0 n ol CP acid solution in water (neutralized with ammonia). The reactor temp
(ti 5. heraly the monomer feed listed below was fed in over ? Tte(geﬁ%l&

26 9 The E °, |so- E&sg{?rﬁc acnthqutlon neutra EL "jy ?Hqégd‘é,ﬁbun ?%& lrrg(’@cr %sd

sol vent an e were m xe Phe cal'y

was added. The sys ‘em was heated for 1 hour at [err] and then the di rre 50
thylol pgopionic acid and the renmaining part of the catal yst were added.
The systemwas heated for at |least 1 hour at [err] until t he RBEEE of NCO
groups dr opped Nonemer feepie nubutyily asryhateneut ral i sed with 20.98 parts
triethylam ne and di spersed mmtwaﬁhghagggg_atgl ng a sol- utypnepf 0.5
parts triethylamne in 1301. i%tzﬁr sper5| ng the urethane

prepol ymer took 45 m nutes. rg?'l Esol ution of 175%)69'{)arts
hydr azi ne nonohydrate in 25 ﬂd.ﬂcstmeacrmﬂiamadded, causi ng cheggH5
extension to formthe polyur i spersion ha H of 8.1,
a Brookfield viscosity of 7. E%Q%B%ngghg;cg??ﬁgi@ ntent of %%%éj

acrylic pol yrrer haV| ng pendant carbonyl functional g \l;ﬁs was forrred in the

prigsenc® of tHe fsperngg%p 5? acrdip pRlymeFfationghé:p ATP-40% Breoldield visegsity

nltro en schar ed w th 700 00

EP 0 332 356! ° '&s
p lh
parts of the 'f’
di spersi onZ & lg éwgmue r g invept é’*
anmoni 1 -
added 725(7 l?aer g° oISO asc I'C fé\%‘l%% SO U?I on'° I'n g ﬁ\ynezd ath zed

Wi th ammm@mp, ﬁe reactor terrperature was raised to-[err]. At this tem 5
perature th'e'—nU'n‘O'rrer feed |isted below was fed In over 90 m nutes. Toget her

Wi th the MONOfexdnpfiescifbs theR@pdritioR bf afaghedtdbheb@ sevarbeliRing coafirigormkitidr debrd-
(neutr abd z &dko sibadimbit 2 oft Asiivntion Bbritaidifyialpelydrétfare Bol@Ne? havihg am-d%HJaﬁﬁcaerWﬂnJ- he

| SO- ascor bitinabgrodps REHindipdiydreanicaoniahit Bishydialife dofpdisd, @Rd AEsEHIER0pBIFME Gding At
[err] for 30 etimplelotsvifytiolymer) havinh pétigant édibonyl functional groups.

Dart s MonomerThecarbohyl-furctidneltdiol waspeparéddceording to the procedure described in Example 9. This com-

20. 90 n- butpyundives thefolloping steucture: '74.61 15

met hyl Pt hacryl ate (HOCH,CH,),NCH,CH,CONHC(CH3)s-HO0CH acet oneacr yl ami de
8.21 N, N-di neursshanetprepplynetwith chain-pendant carbonyl-functional groups a vith ap@crylic mongiher as
resul ting @plegptwesiperamdsing thedellpwingmeeiesre: acrylic polymer ratio of 4:6, a pH
of 9.4, a Brookfield viscosity of 15.5 cps, and the solids content was

34 7% When 100 parts of this dispersion were treated wit R&EESSA parts of a
5% sol ufd on of a@@mﬁﬂﬁmﬁmznde in water (pH 8.5), fAad1ew3forned from

the resulting co a i nvention) exhibited
an increase in the rm ulfus gfqgrlo%agogén?— &]ﬁ*ﬁu 6 [err], the | ower
val ue being that ofR¥E¥RIAAGNEng 25 the same test (undert R988%

condi ti gns) onfiligogureie diddcchadageer si on wit hout any amhMr azi de

t herein. Exanpl e .S, 6X: ' Lpgs the preparatio n
aqueous- based sel%%?%—é;g’i ﬁﬁi%%&gog?ﬁghggnpo& tion accor drhgo I%I ng to
enmbodi ment Z of tinhibdtan: JEnednCRi ni ng a pol yuret hane pol Y20 havi ng
chai n- pendant caripialydtinc- P“éz‘i‘&abzﬁr%iﬁﬁ Sﬂﬁle&) non- pol yur g lagni ¢

non-vi ng ic bishydrazin onpo acrylic copol yner i ng an
exanpl e of a vi n;fﬂ‘?ﬁﬁx?’ﬁé’ﬁ) 9\?9'96‘1 eﬁﬂiat car bonyl functi &r@a%%gr oups. The
carbonyl -functional diol was prepared according to the procedure described
i n Exanpl e 9.Th¥pplyol,dtmearhonyl empound, thi dnhibitdr itagefihergwith tthe soivent @nd the diisocyanate were
mixed and half the amount of the catalyst was added. The system was heated for 1 hour at 77°C before the
85  dimethyiol propionic acid and the remaining part of the catalyst were added. The system was heated for 1 hour
at 86°C until the level of NCO groups had dropped to 5.01%. The prepolymer was neutralized with 63.13 neu-
tralized with 63.13 parts triethylamine and dispersed in a reactor containing a solution of 3.33 parts triethyla-
mine in 4340.93 parts water. Dispersing the urethane prepolymer took 45 minutes. After dispersion a solution
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b

35 [err] A urethane prepol yner w th chain-pendant
carbonyl -functional groups and wit I c nononer as sol vent was
prepared using the foll ow ng reci prekpao%gi%&ﬂéfo pol yol : Ter at hane 2000
776.03 carbonyl conmpound (61.84%in N-nethyl- (}/rrol i done

206. 99 45 of57.23 parts hydqagjwm_;\omq@tedm m%\mtgwasa ded eausmg chain extension to form the
607. 98 sol \pelrethaneipplyppey having ehajr-pendant carbonyl groups. 321.10

i nhi bitor: f[ﬂqmsul@g dispersion had a pH of 8.1, a Brookfield viscosity of 7.5 mPa.s, and a solidg)contgnt of, 25%. yst

Ferr 0 82 0 aeryiic 99 having chain-pendant carbonyl functional groups(ylaa@neﬁdﬁtbtpﬁ mpce ofthe
pr Opl oni® hane polymer using the following prooess

cartlonyl c [PAgter Gnder & ?s"'f 09.353 W%R@tea disperiion

beten e ’*?’%M%%fg %f‘r{?" 5: o

acid an HE&n tnd Foabt Pe §cy§etamhmm
et ed Tor fifﬁ “ﬁg f“ ai (el .k&ai@yﬁbd eqramimss i GRG 36he 433
5.01% The e efitfd 6 0Minufed Chinlitarbo tmano.ﬁérﬂeamcémrﬁsm& 0%3

parts tri etshmd.aam:masam APt &dhe@)ﬁﬁaﬁiémed}ﬂﬁ%tb&h@fem&eﬁlobﬁﬁnuieé Whedth
3. 33 parts idotdsetirtiydcRl feel hatfbebr bothpléied, thd rédidfidn Mewirh Was kepiabiBeC foi dngthér30 miniieé issane
prepol yrer fréedoling> M nutes. After dispersion a solution 22 EP 0 332 326

Bl of 57.23 parts hydrazi ne nonohydrate in 83.38 parts water was added,
causi ng chai n extensi on to formithe pol yurethane pol yner havin

chai n- pendantFicast d The resulting dispersion had of 8.1, a
Brookfield vis y a.s, and a solids content of ZS%OZAn acrylic
copol ymée ha¥l | %8&' hl.ala%fr ag;aernr'lt: carbonyl functional groups wag fsgy med in the

préSence of MTPWEYl WW pol yner using the foll owi ng@pr ocess. A

react or (undg{e@ﬂ et rdilaredhere) was charged with 700 ﬂérts of the

pol yur et hane di spersi on ared above), and - to this di spgarzil on 3.43
parts of aII (1 r&ﬁ@nﬂﬁ 22 parts water and a m xture 0.82 parts

amoni aZE( 12. Hipdroxy hﬁmlmmtta;:nﬂaneary but yI hydr oper oxi de \ﬁe added. To
the resultin S 7 of a 1.0% i so-ascorbic gqg solution
I n wat er (pHg,dgi @f@%@&%l"gnﬂ%ﬁg}nﬁsmm a) was added 10 before heating the
reactor to the reaction tenperature of [err]. Wen this tenperature had
been regghed the first nononer feed (see below) was fed in over a period of
60 m nutes, and the second nononer feed (see below) was fed in over a
period of 30 H’éauhasmoﬁbmed-tﬁemwsl y with the nononerfeeds RBEES parts of a
1. 0% sol ution o; §9 F%[ acid in water (neutralized) wag.a6so added,
this being fed 1 es. \Wen the iso-ascorbic aci deggg had been

conpl et es, thB'bEﬁH@l%tm{ﬂ‘ﬁ%s kept at [err] for anothe i nut es be-

15 fore cool hgghyflﬁétha@ﬁpmdeed 21.75
parts 20 _ 2.05
09, 02 n-butyl & ESP Ehyl dhfae
715 rns;é1 hyl hgahaxyyéehxelmethacrylate 2.05
50. 76 difacet opeqc fethanolamine ' 0.08
8. 21 hydroxy gt Pne?gggr?/ a?%o

|h a(p sperflon 9 a polyurethane acrylic ratio of 4:6, a pH of 8.4, a Brookfield viscosity of 50.5

i conte

’iﬂ Els f {“[sno were treated with 9.71 parts of a 5% solution of adipic acid dihydrazide
ahl

8.21 N, N-di rre&.eyle

&

0.18 30 Sec
par ts n- ut Yy vﬁ
8. 15 35 i ﬁ t—-d resulting composition (now being according to the invention) on glass-
30. 64 net hy& Qse in ethanol double rub resistance of from 55 to at least 200 double-rubs, an increase
21. 75 di acej pog thyllk@taﬁectﬁEK) double rub resistance of from 142 to at least 200 double rubs, and an increase
2. 05 hydr oxykshghstdhaeh Baem)sh 8dcbnds to 106 seconds, the lower values being those obtained using the same
2. 05 N, b ditsatd (Diyderthésuiiel cantktions) on fiims formed from the dispersion without any dihydrazide therein.
0. 08

Example 11

This example describes the preparation of an aqueous-based selfcrosslinking coating composition accord-

55  ingtoembodiment Y of the invention containing an acrylic polymer having pendant carbonyl functional groups
and a polyurethane polymer having pendant hydrazine functional groups.

A carbonyl functional acrylic polymer latex was prepared as follows. To a three necked flask provided with

an agitator, reflux condensor, dropping funnel and nitrogen inlet tube, was added 1082.86 parts of water, 4.06



The resulting dispersion had a pol yuret hane acrylic ratio of 4:6, a pH of
8A, a Brookfield viscosity of 50.58% %93 a solids content of 35% 45
When 100 parts of this dispersion Were reated with 9. 71 parts of a 5%

sol ution of adi p|c acrd di hydrazrde |n vvater(pH:8 5), filns o rmed fromthe

resulting B% é é“‘*’rﬂ%?ﬁq1 oauaifler
pl at es exh 'aﬁts? '%‘ﬁ%’é“'?hﬁ M&%TMB

o]
at | east 2 ' P gg
e e8|
rub resi st 39 'f nl‘?e "Tﬂ?a %g\’ '@""835 pEadbe wﬁfn @E
ni,g hgrdﬁ'e%%s ? Wu'%"g& Qo'ggﬁr r va u elrn

Se obt al u5| n ests u er the sarre condltlons) on
f| lms fornmed fromt he d| sper5| on without any dihydrazide thepargas Exanpl e
11 Thi s exanpl Mofieméeri peadt hebg{:Qpaaeﬁggtgf an aqueous- baseg
sel fcrogslinking coating conposition accor ing to enbo Fﬁeﬂ? Y of the
i nvention containing an acryl PETE¥L ReE mhgtﬁendant car bo#§0.98nct i onal

groups and a pol yur et hane polmeenadsﬁy]_m &efgant hydrazi ne fu&ngthnal
groups. A carbonyl functional po ex was prepared’ as
follows. To a three necked flﬁgié%# ﬁ‘?‘#‘iﬂ agitator, ré8i7&k
condens®r, dropping funnel and nitrogen inlet tube, was added 1082.86 parts
of water, UsiGER0SParts anifRnid (1252%).3EPHRI thp mediyn wis adiveted trrB: Bytie snijdarcontent bidhrooly;
3.66 parts"@tW&%#% er sul phate and 66.81 parts of a 30% enul sifier

(Akyposal NLShe twmzmum polyyrgt erlispersipnamployes in thisexapplees ajenfromibre d
10% of thesmm%?fﬂreéeaee@tofw vamefrmrs %?"ﬁ’ﬂ"t'tyéfg@?t’g&t“m@f’é‘ EXf'ﬂ%s

t@era@uré of the cont 'tg'?gﬁt)f the vesse tto erra}*ggg;
h :
he honore oW i‘r %gp's% T%%g arh at mfv e%%a"e%en
? ositig hfll
ote

e m)norref’er? e
e F%"g %gin ! %ﬁg gnl E,,,% eeirgom %m&m&y%%;é%lg%é %&t

[err] fgr ﬁf
e of these comparative oomposltlons was as follows.

thyI m3t aCd1YThiklvas the carbonyl functional acrylic polymer latex (e in%%an?‘etﬁ@ﬁﬁow Uglhmg?é?ée@emg
48. 74 di acet @ggsgacryl am de . ing 3
parts anmoni & s wida polylkethirid folymbr tisparBigh mhwnadiymmoﬁwdﬁmﬁe) nddRrbSRY | dS
cont ent 30f  t HghcfibigroupeRindWatibrérafed, udiRGN-ebiiyi he/sbsavdntedcdrding6 ihe foldwing rec-
pol yur et hane ol ymer di spersion enployed in th| s exanple was taken fromthe
same stock of the dispersion of polyurethane polyner having pendant
hydrazi ne groups prepared in Exanple 20 5. The coati ng gg,p_gsmlon of this
exanpl e was nade by addi ngﬁeloo 00 parts of the above- desgr'r'b'ed car- bonyl
functi o#al acryli cPeN¥PX; ofeXAFNERe52000rts of the above- d&88ec?Rbed hydrazine
functional pol yureiseprorire qidisvicyanagd 20. 90 parts of 383¢rs8 The final
| atex had a solids HE}P# formed fromthis.gogposition were
conpared with filns dfﬁ&' ?"Ogrﬁi%%s%r :;el:slggf conparati ve conp 6% Hg sitions
depoted by C1, C2, Nmetmqlr#@onssur ts being given i nzﬁﬁesi’-ol | owi ng

tabl e (ffl | filns V\eaeafgasierpdr;rcn g2l qknaspasedne nature op. hpese
conparative corrp05| tions was as foll ows. Cl This was the carbonyl

functional agcy g}g&%}g{e dudde %ﬁ:@ %méJJméﬁ’NtnhL E‘ O AAT ATt

bei ng addeqnd&,aﬁh g pﬁ@&.‘% N o o8 RS e PS5
hydrazi ge tHafseddhdhah6PREda uwwae addee aastner hour L5040, tHe'38dondaft Uithe N wﬁe
prepared, Vifons@gadiudsy Theliguslior mté&em hiFarspbaABAysBCCOr ding to the fol [ow ng
rec- ipe: parfhé prdfolymer was neutralised wii49)60 barts of Rbtajidhamcand BiSlfdreed in a reactor containing a
750. 72 i sOptitionsie.su pary @iRih@aminein 1818.15 parts water. Dispersing the urethane prepolymstodk £.8hours.

di met hyl pr epultanedusip@itiithe neutralized prepolymer dispersion, 132.49 parts of a 20% byaireé2ide solution were fed

N- net hyopy tathé teekear,ccausing chain extension to form the polyurethane polymer. The 28Ulting 2isgbitsion had a pH
catal yst: of:t, nBroBifeld vistasity df3.$2xuffa.s and a solids content of 35%. 0. 18 The pol yol ,
di i socyanat e,C3(Thiswas$hedlyqrazineifunctiopal aolyutetkanel péivarief disdeesion need inExarfiple 11 without any-

N- met hyl pyr r dhingielsecbeing:addedyi x ed
C4. This was a composition obtained by the addition of 100.00 parts of the composition C1 to 78.63 parts

55 of the composition C2 and 20.9 parts of water (20% solids content) i.e. it was a blend of a carbonyl func-
tional acrylic polymer with a non-functional polyurethane polymer.



and subsequently half the anmpunt of catal yst was added. The system was

heat ed for one hour at [err] beforeE4ﬁ tgg iecond hal f of the catal yst was
added. After another hour at [err], PRE%234R B half of the N-net hyl pyrr o-

| i done was added. The | evel of NCO groups had dropped to 4.75% The

prepol ynmer was neutralised with 49aB80epaft Qeﬁﬁltgl et hyl am ne and di spersed
In a reactor containing a solution of 3.87 party trlethyl am ne in 1818. 15
partswater. Difspersing tfhe urethane prepol ynertook 1 5 hours.
Si nul tangousl \ Sourbket b€ |nNot r affi Eehapoél 0N9maoﬂ|MBl§r $i MEK Spot4Pestits of a
20% hydr azi ne tion to 1 ¢ LAg I £kt ensi on
to ¥ormthe P4 th ét han por%/)rrer. e r<=su??s sf) =?§‘|§%ﬁ ﬁggﬁéﬂbH of 8.1,
a Brookfield (TSTOSTTY §f— 3. IZ nPa. 5 ang a sonasT:O rem—oT—357% . This
was t he hydr az 'gﬁelflunctiomgb pol yur et hahe pgopgoer di $pgssgi on used ih
Exanple 11 wi §h gut any- [t hi Sg el se bei n}; addeg . This was a conppsition
obt'ai ned by trrg additio 100.00 part$ of t Q conppsftion Cl to 7?. 63
parts 55 ak the co osstlon C2 and|26a92parts of 2ater (20% so|i ds

content) i.e. b was a Eg of a carbo1y| ;gﬁs t|o1a£ acrylic pol yner
with a non-fu$c I onal p¢l ylret hane pol ypre Pl 07332 326 Bl Tpbl e of

resul ts fgour c¢Céf No. | of 5Bt hanol No of 1 V.24 I\/-KOSpot Test 5 onp.

doubl e rubs ouble rubs over 15 mnp . * Fx 11 112
> 200 . _4-3 10 Cl 49
20 2"@Zbad; S=excellengg ca 200 2
C3 45 >200 2 4
20 130 0 *0 = bad; 5=excellent 20 C ains
% aqueous sel fcrossl | nkabl e coati ng corrp03| tion conprising an aqueous
d| spersion Gl¥ms$, conprises at 25 | east one pol yurethane pol ymer having

COMpOSi t | on h b'
functi ord m%‘ gp"ﬂ P '119
. itign to I‘OVI ea ] W l sal F%Rl%léi
part, via azo % Ea in ti&’l fgne) functj nal
hydrazone) fun é;a Jndl ﬂﬁfﬂ:ﬂﬂ LA
%n?eQ
car bonyl fU”CténG hy@rl’aﬂh@ud ;an Uxﬁ\tt‘ﬁé‘fu B idiE NH ,aﬁéby%
or al dehyde grgatBenafgishy eant susm f#émhé raﬁlfe%bbﬂp by&eéEﬁ&MthE%noketone
nmeant the group derived fromsuch a hydrazine group by reaction with a
monoket oe &r Atomabsaitiohgaterding to gaim|1avich compesition edmprises atinest ongmlyurRthanenolyiperdeari on
pol ymer bear - Yeing hvdeezing (95 dyritazane) fypasiaat arayps gribcaghonyl fyactiongharpypscand Hfe composition
azonet hi ne- f or Hepciud q"ﬂrﬂ@l" '(98 he"t“f?é"’@&ﬂ“‘t‘ mgele fype t'ﬁ "%Pl"??é“ ipne
conposi tfon al §?ft?'ﬁ(5'f’ '\ﬂﬁ'& Y ‘;qg g%h l | 'd °”ypf"a“dat
azonet hi ne- for ﬁ?) aﬁf'ﬂﬂé‘ﬁ ot} 71'“???"8“‘5 'F' 02000 and havige
one pol yur et hane avi ng S n- pendant groups of at | east said ot her
two or ngpre griydginedor yalagbne)fitionkl\gPRips i @hei-pdnB@amb tarliofyt furlétidhal gldEps N 1hg Sl
havi ng a wei ghgolyarethapepdlyimed motdglies, wei ght of not nore than 2000 and havi ng
2 wherei n séi dAesmppsiion accerding o eithptdlaim ercleimsithorein saidieompesition egmpriges aldnaptiwa poly-
hydr azi ne (or Ygthinareyes ’s?ﬂﬂr?éhleﬁ%ﬁ%ﬁ of ?95"3 "'Pﬁﬁ'd@"ﬁ%ﬂ@ﬁ'ﬂ%l(?t hydepzengHfyactional
conposi tion a %‘6 a"[ﬁf&;;‘t"mwfwgy SRuRS ?‘dd’f"’sc']%?%'s?h%gﬂ"é?"ﬁhygﬁ'ﬂe o6 mIE5ETel on
conprises at Bol y- urethane polynmers and at |east one of these
does not bear ghgbsitioR Bekichhin-péHdR Batbon)i fEtiohsl GRlipsin® L Sorjditichl induaesSdt |ee£t€ne
ot her 0f%5t hesendagaufethanic non-vinylic polyhydrazine (or polyhydrazone) compound and/or at least one urethane

a wei ght avera e nol eCl#I arI wei ght of m)re than 2000 V\/nerel n sal
reaction, in dﬂ?°§o'
afterfilg for cE Kg,g alltyofak mup,
functi onal grobtla\oﬂéldehﬂIeMt&astW‘dhﬁona’im y a hydrazone functional group is
accordi ng to cihgshain-pengantgreursefnne sithd twetypesefazpmetiinesformablg functignabaroupl the e tineme
hydrazone) fun?ff‘P!?r?éF“ E"'%E 38%1 (84, a"‘FQﬁ'i'E‘E“P 8’?‘9 FR?B pe, at
type, at 40s, Acon{peaﬁ;h a&aein@ﬁraam* WhérefilsBid Bl 16astUA8 polyurbttahé poy MRN8 dhallApehdit
two or nore groups of said other type. 3. A conposition according to claim
functi onal groQIﬂ@s?WdP?@%baﬂé @ideastape other ofthese bears
bears chai ngpeRgaipbsitn dedming % Bnm%ﬁ\;(éﬁ@lwﬁéﬂﬁ&t“&%neé&umhane PP /!
oligomer having two or more hydrazine (or hydrazone) functional groups.



e -\\*

chai n- pendant carbonyl functional groups and does not bears chain pendant

hydrazine (or hydrazone) functional groups. 5. A conposi tumllﬁmam”ml“ m
any one of clainms 2 to 4 wherein at | east one pol yuret han t
conposi tion bears chain- pendant car bofR/? 33233¢% {)onal groups” and the"

conposi tion includes at |east one non-pol yurethanic non-vinylic

pol yhydrazi ne (or polyhydrazone) cofpeygdeongdésnidl | east one urethane

ol i goner having two or nore hydrazine (or hydrazoneJ functional groups. 25
P 0 332 326 Bl TablTe of fesults Source o No. of Ejnanol NO. o4 VEK
r

MEK Spot Test Jgckre of| No. dfmtleambf No. of MEKJOUMER Spbt Test 15

mn. 7 yEX o1 112 acyF?80rubs| gues 14140+

Cl co&) double rubs
35 U L n—u‘o Eil-%

>200 52 - 130

0 *O = bad,; 5“exc<]§15]1 ent 2% ains 1. An aque%ﬁgosel fc ogs I nkabl e COglti ng
conp05|t|8n corf$li si ng an| actRous di spers| on whe€h conpr?ses at 25
| east one pol yyicet hane p Iyn:g havi ng a weightagyer age|mpl ecul ar wei gt of
nore than 2000, [S:\gherei n sjai d _conposition pas h €6a2| ne (5) hydr azone)
functional grodg and carfbo functi onal groh% prese I n the conpogition
to providg a sqClécrosslinki rgR reaction, ip whitd0reactjod said at |eagt one
pol yur et hane p vnrergak s part. via azonethine formation fromthe reaction
of hydrazine (or hydrazone) functional groups and carbonyl functional
groups during affd A4f tSmexaelden nati on from t he aqueous conposition, 30
where by a carbonyl functional group is nmeant the carbonyl functionality of
a ketnne or al dehyde group, and by a hydrazine functional group is neant
the fdnctional group offormula -NHNH2, and by a hydrazone functional group
is meant theClgimep derived fromsuch a hydrazine group by reaction with a
monoket one or nonal dehyde of at |east two carbon atons. 35 2. Aconposition
accor di ng t o1cl &n aueousselicreseliphiapl seatingne FW‘%&“I%&&'@SW@S' Whichcemprigerat

pol ymer b¥ar - i legstepapaysisthapupalymer bayiag a weiothquerage malpcularysioht of ere Faﬂ 2000, wherein
azonet hi ne- f or nEA LOmPeRiop has o Vd’?’ﬁ@‘*’f%‘% '@5"’&@1’ gfﬂ‘%ﬁ?l“ﬂ@m R§present
hydr azone) funci“lt?ﬁﬁg g‘“@ Jopraviqga "9 ﬂ?FF lyul'ethane
composi tion al s F'q QP oramr : dl‘azone)functlonal

[+]

azonet hi ng’-for “Eéo ﬁi‘i“ ?gt ?;::e mpaosition,
one pol yuret han ¥ sl Gt ’f ﬁ,ﬁp;
type, at |east R.H& m E?@ %ﬁﬁaﬁameu h'

more groups of 5@4, a,g ofgmggm@ latdnf@@St one’ur et hane ol |gorrer haV| ng "a
wei ght average nol ecul ar wei ght of not nore than 2000 and having two or
nore grougs @f Aadnpositidnaccordjrydo cldim 1 Whictowmpasitibh campeises atlshistoge palyucettanepalmer bear-
wher ei n sai d at ing eleintpeodent graipy ofione ¢f thedwqitphes niszortetiinesforriable fungtional gnabp, the two types
hydr azi ne (or hbeinghydnazie (othydrazapp)functjo Lqmupamd carhanyh fupetionkh groups aanid dirs/domposition
functional gr ouplso 'hwdph@n%lamg'gfﬁ &kh@s@thﬁi fyee pf ine-ferimable fusetional group located in one
fiosition acE"M?f tlegst ane H?V'Z“(S‘PY;“I' Ain-gensipet gwups of gllegstsaid piher tyre g
conpri ses#at ‘E‘PW)“ “‘ﬂ?'@’cﬂ?&ﬂ'@” ’Pdé‘a‘&?ﬁf"”a?’ Mere,arpung AEsajgother yeg, and at
bears chai n- pen §ien o?@"‘(;%‘gv e'?ger'ﬁ%ﬁ'ﬁfdm“%wtme‘h’a%‘t?ﬁgdmﬂg
Hﬁ’a?ﬁ w8l Hen

does not bear cH&i%h™ ®functional groups and at |east one

other of thege ReMpdsifidiAicErdiiyis @i 2hbBRBYil atfiddSiché %?ﬁhtl%é’b%e?‘ﬁ'&lrs@ﬂﬁﬁ-péﬁ@&nt
bears chain penﬁwmzmbwhﬁﬂzaﬁe) funEtiohal gFoBgsQRE bhdinSinbidn® Bdongd inktidRal gRoupsin the same
corrp05|t|on accpaﬂ*mnsgolwn@gm@f clains 2 to 4 wherein at | east one

pol yuret hane pol ymer in the conposition bears chain-pendant carbonyl

functional gRoufsomnesitianiaccordingtarithericigim 2 anchim@aderain saideomiposition capiprises at least two poly-
non- pol yur et hantetharepolymers|and atiedstonp of thesehears shaispangdany bivdeazioe (o hydmzpnel fectional
and/ or at sl east 9%B¢RE a doepaghkeapehpl nhearbemytfunctipnalgroupgand atieast ons piher of thpse bears

hydr azone) f H_Heﬁ':gﬁqiagrmgyl fupefional groups and does not bears chain pendant hydrazine (or hydrazone)

5. A composition according to any one of claims 2 to 4 whersin at least one polyurethane polymer in the
composition bears chain-pendant carbonyl functional groups and the composition includes at least one
non-polyurethanic non-vinylic polyhydrazine (or polyhydrazone) compound and/or at least one urethane
oligomer having two or more hydrazine (or hydrazone) functional groups.
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6. A conposition according to any one of claims 2 to 4 e
pol yur et hane polyner in the conposition bears chain- pen\é\gﬁlmumg“lﬁumlm
hydrazone) functional groups and t heFFe 8 on in- cludes l'eadt bne*
non- pol yur et hani ¢ non-vi nyli.c pol ycarbonyl conpound and/ or at | east- one

ur et hane ol i6goesompasilibmapcerdiag to manynane of daimb2 toyd whereinct (egst ate @lyorathane golymer ifthe
conposi ti on accemresitien hears ghajn-pandanbliydeking (o hylrazanelfundkienakbgroups bl the tontposition in-
hydrazine (or Kydrsakierabynefngprpalyurethania nonyvinyligrelycasbonyl céreneyrd andforat least ahe etbanp s
in the corrposr t°98P?°”§V'W‘Y’ﬁP’n“°Em'bP%@E“'W'!°@9 to 50:1. 8. Aconposition

accordi n ogorﬂngﬁfi‘an RoyelyesfelIy %ggﬁ ?f% ast n
| h ] 2In ) ipes
et hand o e e o e

functional g O%I&&npbhtr&lhc@fdﬁlgmﬁm BvreRinasid J:o)hpbﬁitl“oﬁ) ﬁs%&ﬁ%abtﬂnéﬂ%@urethane polymer
pol yur et hane aanl atieast bnevidyiyolyriee ki thede 46 chéinghandantearbinyland Elainipéhdast hidaiie (P hy-

vi a azonet hi ne dfeesnepfunctiehaisupsghichiamd Giplainéritdrilylincoipbrbted ke pRRurbIhand dnll Ginyl poly-
agueous conpos imersdeprovide a sifcrodslinkingrestion visnazamethindlfomsatibrodudthghanttoaftehfiin @driatda i d
at | east one p@'blythe@ttliaauae:opmsyimer bear s chai n- pendant carbonyl functi onal
groups and sald at | east one viny E yner bears chai n-pendant hydrazine
(or hydr s 2°on ‘t’taﬁ?%ﬂ'"ﬂ §W orejn S%!st &t lopsb s Polyyspthane eelyrear heprs chaie-pendant g
wherein said af B‘%’ﬂ e Iest BRIy perbears ehaiseandaelhypsrine (or hydra-
hydrazine (or A )r ?1'@ 9'? ficti onal groups and said at |east one vinyl

pol ymer bearsp, alah m&%ng‘i@dia'lmggherein said W0 (&Y orfe"bg nétﬂzﬂr@ olfthe? s chaif- eréant

conposi tion acfgkding t.yara%na)fm é?ld§§H! 63t oh ser rﬁ.te%
polymer Bears b&tyhu h|rgroup£ndant car onyl functlonal groups an aln

- pendant hydrazi ne (or hydrazone) functional groups, and wherein eithersaid
at | east ondlvAsempositionacerditgcta claimel wivesin saldzt leagh emeckmiytrethgreb palyimercbeérs both chain-
hydr azone) f uneendggcarbonyl funptional broups @nghehaio rpendent hydrpziredientiydrazand) mnstiondl grapis and al
groups, or thewbespineithprsaldatieastane vy palumer hearsieithepchainipagdanthydrazine (as hydrazbredfutc-
one of whi ch bé%@%?’ﬁbm%ﬂt“ﬁ?w fipqtinnel qrejips.jey e compasitioniingiudesiatieast twg viowi ps
and at | east oPQlymsrs aijeastiong,ef which bagks chainrpendam hydrazing (on iydrageng) fyrctionabgrougs and at
conposi tion aceBHtaneflwhich beas chainerepdantqatbomoraurs.y 11 wher ei n the ratio of
nydr azi ne (g5 rawrp%mw@rmm tmrth B SRS W3 4802
groups ig the Jﬂ\éﬂﬁ i%& % f; if 201e
Aconposi tion accordr ng to aim 1 wherel n sa TPOSI T ion r SES

at | east one pal ytwnﬂbﬁﬁuneccpﬂlnymhmaml_leraihsdrﬂ%&bosﬂﬁﬁcoﬁbﬁ&ﬂatﬁﬁétb’ﬁ&bbly@&ﬂan%%n
ei ther A the and sdtloast bneovingl ppigherandwihessinitpe! yner and the at | east one vinyl
pol ymer bot h bedh thetabipast gnemdamethads polymer and theatipastphe Vinyhmilymertoth lgarahigis-pentsht
- the conpssi ti on cameivfdectionat grbups gnd the compositiap driclidesct least ions nuopolyiretianicmon-vinylic
pol yhydr azi ne ( dwolylyetasing{arralytdesronelnompnundiandiack tsast ane uretizape oligoraer havirig atierst two
ol i goner havi ng hyfragineerthydragene) fungtignel greups.sr hydr azone) functional groups, or
B. the at |east BHe msz?mee'wmt@npmlmﬁndémtt% opg vinybRelymerhath beanehain-pesdsntre r
botdy bear chai n- Xf P?!F%W‘!‘%h@'&'i’%ﬁﬁ?ﬁs@ﬂ@wpﬁ’ﬂthMe
conposi t f%n i ncIl 5§'“’5‘P Pl '??"VWH@" B2 3 lppst ppaiRthang oligomer having af Ipast two carbo-

I d/ Lo tha
o vyl e okl E% ﬁt@%nar“mu°f as litieed ﬂfaa Aty
functional gr oggﬁn 0 {ny,fqi carg‘ ormatrbn

sai d hydpazi neqfing andbrrsem mat tanﬁ&rh&e

conmpound(s) in B, provide a selfcros- s |ng reactlon in WhICh both the
pol yur et hand4.aA dompositjdn apekdjngs daith 4% @hepéii lhe rdt‘bafr@dr&m%tdil-lw&ai‘oﬂé) FiREtoR4d grbtps to
during and/ or esrtioayl funétiomal froups intelternatie Aiswithietha fingedf font NSYRO 3.6 afd I alfbthativd B is
conposi ti on acwithindhewgngewf ftdnp$0h t6 B18herein the rati o of hydrazi ne (or
hydrazong) fun t|onaI oups to carbonyl functional groups in alternative A
is within tﬂg $ | %f {o any opepf g_lal@s § toslgavherain therwejghtratiopisaid gt leastione-poly-

t he range of 19 @°¥"'T'6°sf'df“8‘m‘1'§V'“)i"&'ﬂ?ﬁ!i(fé’t"t"f‘m‘?"%{'@%ﬁrﬁﬂinﬁd"?bgany one of

claims 8 t01d.4a Ydhpbsition abddring'® a3} bt claitls 45, Qfandsf?s'vﬂe AI@ re%ﬁe et hane
pol ymer tO sai gbnffuntitRAsiity p%@ntiﬁ'tfw&m%ihxm{he dg) L% l}e

to 1:9. 6. A cq»a.ps&yanhemeraﬁ.aemyusuraﬁhasm a%t.ng%ue&cand 13 Where' n
sai d pol yur et hane (jpénl oygaRit pdisatyahide; car - bonyl functlona 'ty present in the
conmposi tion is thdiapawieriodgghic@shidind hththingdt lead fwo isocyanate-redctRé\groups and having a

i socyanat e-t ermi nat ed pol yur et hane prepol yner for meogyaby reactl ng at | east
(i) an organic polyisocyanate; (ii) a pggyneric organi c conpound containing
at least two isocyanate-reactive groups and having a 26 .




wei ght average nol ecul ar weight in the range 400 to 6000; (il tiona :
an isocyanate-reactive and/or dii sogy, g?sgpnpound(s) bearl n IﬂIII!IIJ,IlH uil “ ||I|

noni oni cand/ or ion- ic dispersing groups
be converted to such dlsper5|n gr oups (iv) optionally
an organi ¢ pol yol ¢t %mﬂﬁﬁush‘t’e'@%ﬂ‘& gﬁﬁqoé‘bﬁﬂogrr WEI ht Iess than 400
and 11 active hyd?%‘?"é' | @%‘?ﬂ@f‘ arin anderion-t he
carbonyl functioni 'Igﬁmgﬁ(?f ool °°I“?"F o8y MQWPSI
virtue of (a) an [ nat e-rea ct| rov

IJTIX%;JI d:so aalﬁ &alﬁ%avm gIn)r LIlth\;g[aﬁ Or Ir?g GII%II %ftpﬂn% a’ or 10

groups whi ch nay

qu/tlonallty bgk

(b)"the activeg, M p&w |p51 JFI%tu teJ-ﬂy
entirely or incyl l%ﬁlatg-rr% BB&n%u s?] b _?Q%Iu aq@JcQI'?tnyI
functionality pg afidh of Nénhalep! yur et ane pol yrrer cnal n. conposition

according to ancbkmaecwé nyalofsnmsn:aunm&chamxmﬂ.g Tndteldd ff b&hg bnfdly Or iRAIdinY & Bloba iR
pol ymer bear i ngofeyeidigimairn %v:III iba@macuwmy‘bé;ﬁmloltﬁa'ponmeﬁ.empdymertcmn
conp05|t|on is the reaction produ ct [err] of.

i socyanat e-17erArompasition m@gﬂteaﬂr&n:of plaimp 4, 6y tfi:and ﬂfi)vhm ;:iy mhsml!anﬂgplsggr beguingt
(v) an organi dwisedingi(erdydrazaas) functiongfity prgsenbin thespmposiiongaite reactionproduetP20bnt ai ni ng
at leasttstwo is @g&ﬁ%@?‘é’ﬁﬂ#@'@#‘?ﬁﬁﬂs PrapRiyMeEioimed byregatingiesgty er age

mol ecul ar wei ght (“}antoraanip A%t 0 6000; (VI i) optionally an

i socyanat e-r eact i /8 ?IH'?"BF“G?’I'?B&H%‘P@“ 'Pﬂj""f‘?(ﬂ'ﬂ“&’rﬂ"é ha¥ing/ or

20 ionic 5 ht ip e Sonuony b
g e I@é e R e
active hydrogen-c ﬂﬁgipfm&@I g'a ,#a@.;,d’?% FII°'°?‘W‘II2’°§I2 hg"n‘I:prII'eﬁ"g

hydrazine (or h

i ncor por at ed Qg gherein the hWrJz ¥ for ﬁﬁ&.bréﬂ?%%&&k&yum% wﬁ‘
providing hydrnggbge (orhydrazone funct lonal1ty pendantto t'he pol yurethane

chai n being i nclcehtideydfateiroa@idé dompdund(s) pholiling KYEREAd (Shyddzote) functidniiy Péndarith teh €
active hydr ogenpdharttahd\éhal beilFihdudekdstedctet kb R mdtlon &Y, BRdiddg entirely or

i ncl udi ng a pr o@pthk héive Htrogent contathingchan BXdénding mateayivebingenting} obirdiudihg & Prloportion
hydrazone) f uncéfiexteadingtryatgpianidviaing hdrdzine (¢ dldrarone) Ractidnality pendant to tidlpolyirethddd. A
conposi tgpon accehati ng to either claim3 or claim 11l wherein said

pol yur et hane pol yner bear| ng bot h pendant carbonyl functionality and '
pendant hy az‘?‘ﬁ‘@p '5&(9 EI qr GAlm 11 whergip e%mvureﬁwaem@'vmm?amwl on
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