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The anionic water-dispersible isocyanate-terminated polyurethane will be a polyurethane prepolymer
having acidic residues providing water-dispersibility. Such prepolymers and methods for their preparation
s5 have been fully described in the prior art.
Polyurethans prepolymers having acidic centres include isocyanate-terminated reaction products of:
i) an organic polyisocyanate;
if) a polymeric polyol having a molecular weight of from 500 to 8000;
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aqueous medium when the prepolymer and monomer are dispersed therein.
The chain extension can be conducted at elevated, reduced or ambient temperatures. Convenient
temperatures are from about 5° to 85° C or more, preferably from about 10° to about 45°C.
55 The amount of chain extender employed should be approximately equivalent to the free-NCO groups in
the prepolymer, the ratio of active hydrogens in the chain extender to NCO groups in the prepolymer
preferably being in the range from 0.7 to 2.00:1. Of course when water is employed as the chain extender,
these ratios will not be applicable since the water, functioning both as chain extender and dispersing
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acid di hydrazi de, isophthalic acid dihydrazide, tartaric acid di hydrazide,
1, 3- phenyixample dli sul foni ¢ aci d di hydrazi de omega- am no-caproic acid

di hydrazi de, hydrazi des made by reacting | actones with hydrazi ne such as
gama- hydr ok plebeltryer salutiy easgaepded frian shedainwingiagredidngsz i debi s- hydr azi de car boni ¢
esters of glycols such as any of the lycols nmentioned above. 50 Wher e
the chain extender is other than water, tor efKggppiq a di am ne or hydrazine,
It may be added to the aqueous—ei-spe+s+or—oai—prepeHyner and vi nyl nononer
or, al¥ernatively, it may al re'&‘!ﬂ'”’B'??‘-‘}ﬂf‘@!ﬂ?ﬁP r?3t9he aqueous medi um when the
prepol ynmer and nononer are di s?@P@é’ﬂp’PW&"’é’]"H @ dhai n extension can be
conducted at el evated, reduc terroe"“'}8 yres. Conveni ent

tenperatures are from about | E hé‘ P =f ahly fromabout [err] to
abaut lerrl. 55 The amourft 7 enpl oyed shoul d be
Jerns 2 t he prepol ynmer, the

approximately equivalent to t
ratio of active hydrogens in the cha| n extender to NCO roups in the

prepol ymer Hegrepepensolytian s ithen mpudralisadh yith iethylaniney digrerspd @ovater amy ewmfhmhen
water is nediapineusing ne swfaglant ext ender, these ratios will not
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di sper si ffdegtot resent in a gross excess
rel ative B’"fﬁgt' iy | ;@J g 8sp° '@ﬂ rouF pr ﬁ ent
in the pr (prg'l fer g & |8' ST %"W%e)? '3?05&%%‘;3 Be 3 el Aoy

said acidic groups before, after or si rmltaneously with formation of the

aqueou® gL $ion. Suitable neutralising agents include tertiary am nes
such as trrethylamne. 5 Pol ymeri sation of the vinyl nononer or
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pol ymePi sedrhesienuing poipmsredispersion | was ragsin trarbiucant, df Nov vidoSity @gSHa@ e low Nsddiment
proporti eontek. nononer used as solvent for the prepolyner is suitably from
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to 95% preferably from2.5 to 80% and nore preferably from7 to 50% by

wei ght of the total nononers. 10 In the second nethod, polynerisation of
t he vinyl nmononer diluent and f ERIPRQB 616 Bhe sane or a different vinyl
nononer or nononer mxture is aI I owed to continue until conplete. The
proportion of nobnoner used as ven Hfor t he repol ymer may be as

i ndi cat ed ﬁﬂ?pq"ﬂ‘érﬂuf'%"twmeﬁﬂ f"q"h & fofiqydne "F‘Pé‘?df? % of pol ymerisation, the

vi nyl nononers which may be added and polynerised include those ment i oned
above. Functional nonomers guch as hydroxyal kyeta¢ryl at es and net hacryl at es
may. aLso 15 be incorporated[3q Ntz g he free isocyanate groups
of it he prepolymer will have ,&g‘iﬁﬁ,r&g‘&, t? Eﬁfy extender. Suitable free
radl cal initiators include ”“%Wr@o%at@%lt'“ ni g lbet ween the aqueous and
organi ¢ phases, for exanpl eJ arrpiiipbiprdpdnen Of | t-gufyl hydroper oxi de,

i soascorbi c acid and Fe. EDTA cytidgxaedfrandt O Yo | di spersi ons produced by
the m@t hod of the invention |angnhysinéthdchlateor |lomg periods 20 of time despite
t he absence of enul sifiers. |IButtiaspated, m nor @oynts of sol vents may be

included in the dispersions fned by the nethod of the
t .
%ngt”r gg“ e} ré’gg.%ﬂ’éow w%ér&, Adutrl) e&&ﬂPRﬁﬁ AHRRf pﬂsmx ggge?o%’é)rggl.td%gsa“y
oamn t

e d ng,
e A s st

conposi ti qmﬁat.m.tmuws%ma&omms is¥&Sorbié) adid SteP{ Q&GS in @bagGIRIDR @Bihb Start
articl e%ftha_b@/nﬁdﬂyﬂb}{l onis illustrated but not limted by the foll ow ng

Exanples in which all parts and percentages are by weight. Exanple 1 30 A
prepd®y meamped ut i on was prepared fromthe following ingredients: Parts 35

| sophor one dii socyanate 33.9 Dinet hyl ol propi oni c acid 6.0

Pol ycar #oPeuesti@nepreparatiors8. 9 Tr i nmet hyl ol pr opane 0. 6 Cycl ohexane

di et hanol 0.6 40 Met hyl net hacryl ate

42. 8 ,JThe piheysthaneerepolymer wasmprapersd intecfourmeckitonng) Hotiai flagk, ohuipref witthg tharmometer,

di sper s &@chapicaicptier. eqndenssit dncRirdornirgger: blepheb ard Bealing mantias by, gsing the fpllowivg ant .

A monomEMygieR:ur e contai ning 97.2 parts of nethyl nethacrylate and 93 parts
of butyl acrylate was_added to the pol yurethane di spersion and swollen in.
Pol ymerisation was eflffected using t-butyl hydroperprarde and isoascorbic
and contained a smal | 'argo yur et hane

di spersi on was prepaf &gﬁ'@gmari sation was
initiated using t-but ndnd isoascorby c gl fi. During

nmet ha®ryl ate and 93 pag aép;latg)utyl acryl ate was fe

pol ymer di spersion vvasmma,{mpgnaﬁmsl ucent of low vjsaeily and had a | ow
sedi nrent content. Corparat IWUTAaTrplv €5 ==—-6-368—%16 Bl

acid.seThe resulting |c 1ad a | ow viscosity
n qul
Q?TE& uﬁ‘gi?rﬁt'gida:ﬁ?ﬁ) e/gi
pol ynmerisation, a nmonosgg) d a!’d.:ﬁ', p5 of net hyl

3i3Bs The resulting

U Half of the dibutyltinlaurate was added before heating the mixture of diisocyanate and polyols and the
40 other part after 1 hour at reaction temperature. 139.56 parts of the butyl acrylate were added before
reaction, the remaining parts were used for diluting the prepolymer after the reaction. The inhibitor was
equally divided over the butyl acrylate. Total reaction time took 2 hours, the reaction temperature was
maintained at 90-95° C. The residual NCO content was 5.59% (theoretical 5.64%).
The prepolymer was neutralized by mixing in 60.13 parts triethylamine at 50-60° C for half an hour. The
45 neutralized prepolymer was dispersed in 3071.69 parts of demineralized water during 60 minutes. After
dispersion, 44.17 parts hydrazine monohydrate were added to chain extend the NCO terminated
prepolymer. The resulting polyurethane dispersion had a pH of 7.8, a Brookfield viscosity at 26°C of
37mPas and solids content of 27.3%.
(Terathane 1000 is a polytetramethylene glycol)
50 '
B. Urethane vinyl polymer preparation

The radical polymerisation for producing the polymer dispersion having a urethane-acrylic polymer ratio

of 40/60 was carried out using the following process:
55 In similar equipment under a nitrogen blanket were charged 1136 19 parts of the dispersion 508.66
parts demineralized water and 2.25 parts of tert. butyl hydroperoxide. To this dispersion were added 10% of
" the monomer feed listed below and 9 parts of a 2% i-ascorbic acid solution in water. (neutralized with
ammonia to pH 7-9). After heating to 75° C, the remaining monomer feed was added over 60 minutes. The



A prepol yner sol ution was prepared fromthe follow ng ingredi ents: Parts 5

| sophorone diisocyanate 33.9 Dinethylol propionic acid 6.0 Polycarbonate
di ol 58.9 Tri net hyl ol pr opaneEP 0308 185 B1Cycl ohexane di net hanol 0.6 10
Met hyl net hacryl ate 140 Butyl acryl ate 93 The pr epol yner

sol ution was hen neutrall e dIS d in water to 35%
S0l i ds. 15omEis g tmﬁﬁiig&ag& ;h-am T Rt e HEpS, 4
pr oduct vas A fn I 'spersron W our(B’arse If))ar 'Y ze and heavy

sedi ment. Phase separation occurred after 3 days lnl tiation with t-butyl
hydr opgr oxi de and i soascor bi c| Metmesfeeder 1 day resdlted in coagul ation at
the_start of the polynerisatifon. 20 Exanpl e - Hol yur et hane preparation
25 The urethane prepoly urneck round bottom
flask, equipped with a ther Isoétg?rrer condenser, dry air
or nitrogen bl anket and heati|n 'He fol I owi ng for mul ati on:

Parts @0 te
525. 00 Ter at hane-1000 (OH nu = 635. 33
Di net hyl ol propi oni c acid 81. 25 1, 4- Cycl ohexane di net hanol

8.43 35 The obtained polyurethane-acrﬁg_mmhm -shqieth [meyfolpwlny specification; free monomer content
0. 15 But ydf 082%y9.31% sediment, pH of 8.0, a Brookfield viscosity at 251@ of 360 mPdsi#nd gentamsg 6% O
0. 63 Heil fsoligs- Th?em'awmtfyh'thfﬁl"am@@et%wdm@abéfw dhehengk prodyct: hed anfiuet white, of
diis ocyarf‘&ﬁ’é’ taﬁﬂu 12 Rﬂa@w&ntﬂe mqesuwe awmceﬁars?w&?m@w al 650am using a patty lepgtiy pf

t enper at uy" ksygipregodoy &iPOpE e diny easkani on,
t he renalar‘_‘yﬁg Bf :To 8 y 'fal‘f@ hpaBess 1ol h@rse&f"zt“@lm'taﬁ% methyl
reactlon H? P ??F?}'i" d over the butyl acrylate. Total
reacti 8 équ& jook 2 hours the reactl on tenperature was naintai ned at
90-95 C si dual NCO content was 5.59% (theoretical 5.64%. The

prepol ymeg P%gtﬂﬁuwe%r&t%ﬁd by mxing in 60.13 parts triethylamne at 50-60
C for half neutralized prepol ymer was dispersed in 3071. 69

parts @f depjeppdin iof @0poiy@lefiand Hiperibn Ofhs By B fRsteduly biRilarCio SRRT oF | EXBmplé 4; dhb
parts hydigbelyiner sEmg ®ased on pBlydiRiofatdislafd b HioF i nibtrKinaiidnidten éoears%a&weed
prepol ynefiventthe resul ting pol yuret hane di spersion had a pH of 7.8,

Brookfield viscosity at [err] of 37nPas and solids content of 27.3%

(Terat hane 1000 is a pqt 11;?5 e n;ﬁ;e e gtycot)y—50~B—Urgt hane vi nyl

pol ynes preparation Th YOS OB RPYPRRT i sation for produding the pol yner

di spersion having a urgthane-acrylic polymer ratio|ofatd0/|60 was carried out .
using the foll ow ng prqc stmlar equi Qnegg nder a nitrogen

bl anket were char ged 113&%%?3;&;90&2?8,1]%@“,%;{@9@ cnga'é%g. 66 parts

dem neral i zed water and gimahyidigtbgishicakidt ert utyl” ydu@per oxide. To this

di sper®i on were added J0PanfetnyblBRparenoner feed |istdd bas and 9 parts of a
2% i -ascorbic aci d sol Ut1eecioRexiidisthagdieut ral i zed [wi glgggmmonia to pH 7-9).

After heating to [err],| dilusyitihairats Batahgt monomer f eed |wag.1added over 60

m nutes. The 6 Methyl methacrylate 678.21

—/ © Topanol Q inhibitor 136

The prepolymer reaction took 3 hours. The 90% solution in methyl methacrylate was further diluted till
80% and 70% after 1 and 2 hours reaction time.

¥ Components for preparing the polyurethane dispersion.
_ Parts
Prepolymer 685.71
50 Triethylamine 21.28
Demineralized water 1260.02
Ethylene diamine 20.73

The low viscous translucent urethane dispersion contained 25.3% solids, <0.02% sediment was found.
55
B Urethane vinyl polymer preparation




EP 0 308 115 Bl tenperature was nmaintained at [err] for 75 m nutes.

the i-ascorbic acid feed was congleted the reaction
[err] for half an hour post-recBROi3816Bdre cooling.
Met hyl net hacryl ate 301. 95 Butyl Methacryl ate 5

15. 00 Di et hyl et hanol

ampne 0.45 The obtajned pol.

nmononer showed t he fol
0. 14% sedi nent, pH of i
contai ned 37.5% 15 sol

ovampgnestseci fi cati on; free nond

tds  The mnimuumfilmff [l:tmrfnrg

thang[err] The end prog
t he. neasur ed absor bance
mmwas 5.1. Sone |ncrei
test at [err]. The fil

[err] dry showed a kon
ket one doubl e rubs wer{
Pol yur et hane preparati Qo

LRoAyutethanecdisgpreien whi t e, nga¥?P:
Payning W@ﬁbtry at 650mm® Tr

| stort gg was not il ced3hf
2 m?ﬁ@%?;; d i ©f8Y

[ " e
136 sec.

3

was by a procedure sim
on pol ycarbonate diol ¢
reactive diluent. 30

| sopHor one dii socyanat
=55. 49ng KOH Q) 930.

Pr epol yner

ggspsgﬁcatlons ' Di a?l

After
medi um was brought to
Mononer feed: Parts

8.05 Butyl acrylate

ret hane-acrylic

mer content of 0.02%
[err] of 160 nPas and

tenperature was | ower
tlr ansl ucent appear ance,

g a path length of 1

ter 4 weeks storage

| mthickness of 30
and net hyl ethyl
Exanple 4 A

fur et hane di spersion

me acrylate bei ng used as

conponents: Parts
KM 10-122 (OH
t hyl ol propionic acid

94. 80 Tri nmet hyl ol pr opafpesolids

di met hanol
Met h I nmet hacryl ate

\1.36"The prepol yner regqckdimentt ook 3 hours.
met hacryl ate was furt hé¢rappHatanceed til |
reaction tine. ConponeltAbsdreancefateénming t he

Pr epol yner

3483
pHB. 89 di butyl ti nl aur &t e.7zat al
viscosity at 25°C 678. 21 TwopeRas!

80% angl bh@whid t
ol3fur et
minimum filggigrming tegperature | <15°C

, 4- cycl ohexane
st
.O i nhi bitor

0.19

The ®@2%6so] uti on in nethyl

r 1 and 2 hours

ne di spersion. Parts

Tri efghyl am ne
Et hyl ene di am ne

21.28 Dem nerali zed wat er

20. 73 The | ow vi scous

1260. 02
transl ucent urethane

ent was found. 55 B Uret hane

di spersion contained 25.3%s k%daf 8-62%0sed
vinyl pol ymer preparation 7 | 'm properties:
Konig hardness 78 sec
30 Ethanol double rub | 18x
MEK double rub 48x
Example 5§
85 — .

A polyurethane vinyl polymer was prepared using a urethane dispersion and other components in the

recipe for the radical polymerization as described in Example 4.
However, the radical polymerization procedure was as follows:
N First addition of the monomer blend to the diluted polyurethane dispersion, followed by addition of tert.
butyl hydroperoxide and 10% of the iso-ascorbic acid solution.

Further feeding of the iso-ascorbic acid solution at 40°C resulted in an exothermic reaction, causing a
peak temperature at 79° C. After 30 minutes feeding tfime and 30 minutes post-reaction at 80-82°C, a free
monomer content was found at 0.02%

45

: Other specifications are

Solids 343%
pH 7.9

s Viscosity at 25°C 10 mPas
Sediment <0.02%
Appearance blue-white
Absorbance 24
minimum film forming temperature 23°C

85 The urethane vinyl ratio was 30/70.

Comparative Example C2




EP 0 308 115 Bl Components: Parts Pol yur et hane "di spersi on 372.70

Dem neral i zed water 265. 87 Tert. butyl hydroperoxi de

1.31 iso-ascorbic acid solution 1 EPiO808d18B1 63.80 Methyl nethacryl ate
87.43 10 : Butyl acryl ate ' 84. 00
D net hyl et hanol am ne ur et hane .vi n%wl rrer ra

yur e ly |bed in Example 4, was diluted with m: utyI
\;\/ai :238/ 70'acS ate sc‘:f £ ?fm%?xfet%%re gﬁgﬁrgelyg?rtr?loiponepqcfme 30/70. the recupe for é@g |Hq;.gl§
sedi ment  Prepolymer was as follows: <0. 02% appear ance
bl ue- V\/mte Absor bance (at 650am 31 mnimumfilmformng
t enper rature <15 C 25 Fil m pfoperties: Konig |haPetseds 78 sec 30
Et hanol double rub  18x MEK A@GRl&hdnd'] epolymégsx Sascanpl e 5 A pol yuret hane
vinyl polyner was prepared us| W@ méiftdpase di|sp@kss qn and ot her conponents
in the recipe for the radical| pedMRiaiozat i on ds @gserli bed in Exanple 4.
However 4 t he radi cal pol ymeri fafidugamteocedur e (wasggs |f ol | ows: 40 First
addition of the nononer bl endfb@mﬁ&ﬂls&i\bdﬁred Hoiaepetlhane di spersi on,
foll owed by addition of tert Ethiigrediaiyile oper oXi deaamd 10% of the

| so-ascorbic acid solutlon threr—feedrmmg—of theT50-ascorbic acid

sol ution at %ﬁf ‘ftllsm ﬁjﬁ e%?&ir%?-%ﬁ?tf hlofher fellfflodinREREy white
tenper am"rrﬁm s ﬂcmﬁm or%rg' L@ %. Phase
pOst - r eactd, aﬁg,go ree nonomer content vvas oun % 45

Q her speci TIG@HO@&? wab %uﬁ&j:dddﬁ a radical polymerization after 1 day. Fnrs?‘ﬁd&r(ﬂ EHE’ tert. butyl-
7.9 Vi sCOSiykinpeidxidd andfeeding the iso-ascorbic adid®at i8S did@ot result in an exothermic reaction; heating to
Sedi ment  60°C also did not result in an exothermie. rBaéien ABIRAIG e Gfikture gelled after 75 minutes reaction
blue- wh% eimdbsor bance 24 mininumfilmformng
tenperature [err] 55 The urethane vinyl ratio
was 30/ 70.exaiopipar at i ve Exanple C2 8

25 A. Polyurethane preparation

The procedure was identical to Example 3. However, the urethane polymer, was modified with a triol
and a tetra functional amine. The prepolymer was prepared in presence of 134.63 parts of butyl acrylate.
The residual butyl acrylate and acrylonitrile were used for dilution after completing the prepolymer reaction,

30 but before the dispersion step. Ethylene diamine and triethylene tetramine were used as extension agents.

Prepolymer components:
parts:
35 Isophorone diisocyanate 512.69
Terathane-1000 (OH= 114.3 mg KOH/g) 595.80
Dimethylol propionic acid 78.00
Trimethyiol propane 13.51
W, dibutyltinlaurate catalyst 0.14
4 Butyl acrylate 150.74
Acrylonitrile 150.74
Inhibitor Topanol O 0.60
The prepolymer contained 5.16% NCO (theoretical 5.73%).
45
Components for preparing the polyurethane dispersion.
parts:
50 Prepolymer 1502.22
Triethylamine 57.73
Demineralized water 341647
Ethylene diamine 51.39
Tri ethylene tetra amine 6.42

55
The polyurethane dispersion showed a transiucent appearance. The solids content was 25%.

B. Urethane vinyl polymer preparation




EP 0 308 115 Bl The pol yuret hane prepol ymer, described in Exanple 4, was
diluted with nethyl nethacrylate and butyl acrylate so that the final

uret hane vinyl polyner rati o sho&EP® ¥8dd6B130/ 70. the reci pe for dispersing
this prepolyrrer was as follows: 5.

Eﬁ: ;is 0@? E’Z'%F"Q atg‘?hdp pfoge% légg?ég:?’lb%%SExZ%ply%F n%lfolmltng a(:grlr‘\ olngnttse were usg'dgﬁ)r %hge
Tri et hyI a fion: 8. 87 Dem neralised water 1245, 27

Et hyl enedi ami ne 8 64 Neutralising dispersing and chain extending

the przepol yner-nmononer Qlend resulted in a hazy jaty M xture with a coarse

particle size and nuch s yﬂBfﬂBned'E‘Bbrku&? rncrudrn ononers was 35%

Phase separation occurr 0pgiiiterlized waidyS- Thi s pr hs subj ected to a

radi cal polynerization gftealbuly Ridboperbidest addi ng t hgst prt. butyl -

hydr oper oxi de and feedi r|gsd-ds€orbic sriPsohfonDi1% irwaked [at728r [] did not result in

an exat herm c reaction; |ma#iadngaté 0 20 [err] als Dt result in an

exot herm c reaction. Fi rjavétyy) mbthaerymtext ure gel |l e 75 mnutes reaction

time. Exanple 6 25 A Roloplonigiihane preparati on .0or pcedure was identical

to Exanple 3. However, thdllylumettetralate pol yrmer, was| nmediof | ed with a triol and

a tetra functional am n¢.Dimethyl gthanoldmineer was pr n presence of 134.63

parts™of butyl acrylate. The residual butyl acrylate and acrylonitrile were

used for dsihdéto.60% fdel MénoRd? Rk Sfill BesehtNE pbYi-RBGIY WRN arh@éHhin Pétsuidhbth \«B@B&gg the

di spersisa. step. Ethylene dianmne and triethylene tetramne were use

ext ensi on B 4.63@ dPracioed yMMcnivirOPERRIPRAS SolutiDR (Hoftralizd@ with ammonia to pH 8) was

| sop d%/r Guddodchind $he caaativatneixture was heated to 90-82° C arkPhefit thistérhfordiiPe fbr RMQn hédrlbatordb14. 3
gpoling. 39& fr@Omddiomert dontbro wagtherpd.aseé. c aci d 78. 00

Tr| met hy| oThepolgyrethane-vinyl polymer ratio was 40/60. 13. 51 di butyl ti nl aurate catal yst

0.14 40 The specification of the resulting dighetsion wag as/fblieive

150. 74 Acrylonitrile 150. 74 I nhi bitor Topanol O

0. 60 Z£he prepol yner cdniepdsned 5. 16% NCO (Theor eTT Gghe 5. 13% . 45 Conponents

for preparing the pol Wuset hane di spersion. darts: g

Pr epol yner videosty 2125 7¢i et hyl am neg 600 mPas 37. 73 Dem nerali zed

wat er  3416. 47 Et hyl dnsediehestni ne 51.39 Tri esdw! gne tetra anmine

6. 42 The pol yur et hane |dnisipamdinoforngiytaregbraurd rlans| uaend agpear ance. The

solid® content was 25%apBeardpceet hane vi nyl pql maewhitpr eparjati on
absorbance (at 650 nm) _ -3

The storage stability at 50° C was insufficient, in the third week the polymer gelled. However, at ambient

35 temperature, the dispersion was stable for more than one year.

Film properties:
. K&nig hardness 144 sec
\/ 0 Ethanol double rub | 15x
MEK double rub 20x%

Example 7

This Example describes the preparation of a urethane-vinyl polymer with the same polyurethane
dispersion, same components in the same ratios and a comparable radical polymerization as in Example 6,

but a sequential monomer feed was used for introducing acrylonitrile in the first and 90% of the altyl
methacrylate in the second feed.

10 -



o

foll ow ng conponents were used for the polynerization:
670. 24 DeniERP 308 FtBhat er

di spersi on

EP 0 308 115 Bl According to the procedure described in Exanple 3,

t he
pol yur et hane

parts:
' 203. 36

Tert. butyl hydroperoxide 1.50 Iso-ascorbic acid solution, 1 %
in water 72.75 10 Butvl acrylate

52.00 Methyl methacryl atleRecipe for the radical polymeidtidd0 Acryl oniltrile

52.00 Allyl nmethacryl at 2700 HWB§$WI et hanol am ne

0.24 15 Since 0.60% fre
ammoni gm per sul phate wa
persul phate sol uti on (ng
the reaction m xture was
hal f an hour before cool

b_npnoner vwas still prese

pgst-reaction with

PelyesthanesdispprsioTher efore,

46'@24 of a 10% anmoni um

pol yur et hane-vi nyl pol yi

resul tiong di spersion wa
35. 2% pH

600 nPas sedi nent

t enperat ure [err] 3
“blue white absorbance (4

J_AD_DIL LI"LD
t—-E—t+H-

uPerpiperalizad watef h ammoni a t g 54338) was 20 added and
Festhuiyhhvdperedide] and hel 4 at'%hils tenperature for
Isejascarhie agid Qo A BT ot ef%t7Pwds t hen 0.06% The
F.rsflaano@.em 40/ 60. The gpecifi¢ation of the
g%yllagrwatgvvs 25 ) ) sol i ds
Methyl methacrylat > OG)VI g ?r: ﬁl?/rrﬁk 1[|elr H form ng

} 0Acrylonitrile 1. 521
Allyl methacrylate appgapafce

ltm#s I%é;mi,me 3lohhelstorage stability

at [er®] was insufficie
at anbi ent 35 tenperatunde

é“?ﬁ%mﬂp@ﬂé¥§ion was st 4

polyne
bl e fo

gel | ed. However,
nore than one

year. Filmproperties: }|
15x MEK doubl e rub 2(
preparatlon of a urethar
dmsper5|on same conpong

LOBity abrpmeiness 144 sec
) X MEtyA Frigingcryfatg! 5 Thi s Exa
) eAllyl mathacylatey mer wi t h t he
nDimethyl ethvel ssinee r ati os a

Dl e25cke S

t hanol doubl e rub
ri bes the

| yur et hane

arabl e radi cal

4(21.60

Sanmop
d a.0zo

pol yneri zation as in Exd
i ntroducing acrylonitril

t he second feed. 50 55

25

30

35

”ﬁ\bﬁre?: ne- ” oﬁfa@ rat— monorel] feed was used for
el’he ratio F'rst/seconé mono er Qd%vacs)f 61e allyl methacrylate in
Specification:

solids 35.1%

pH 85

viscosity at 25° C 111 mPas

sediment 0.08%

free monomer 0.02%

minimum film forming temperature 16°C

appearance blue white

absorbance (at 650 nm) 25

storage stability at 50 C, for 4 weeks OK

Example 8

50

Film properties:

K&nig hardness 135 sec
Ethanol double rub | 20x
MEK double rub 31x

Polyurethane-vinyl polymer based on the polyursthane dispersion as mentioned in Example 3, the

acrylic part being modified with styrene. The urethane-vinyl polymer ratio was 50/50.
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EP 0 308 115 Bl Reci pe for the radical polynerization: Parts: Pol yurethane

di spersi on 670. 24 Dem neralized water 203. 36 Tort
butyl hydroperoxi de BP 6308 1t6 Bkcorbic acid solution, 1 %in
wat er 72.75 First nmononer feed: 10 But yl

acryl ate 30.40 Methyl nethacrylate

58.80 Acrylonitrile Recipe for the radical polymeriz&tion 00 Al | yl fret hacryl at e

1. 20 Di net hyl et hanol 4niTe O I7 P noner feed: Butyl
acryl ate 21 60 Methyl pet b

25. 20,20 Polyurethans digipisiph (38:8%saligely 10. 80
Di mgL%yl et hanol am ne | Demineralized water ). 07 The ur inyl ratio was

40/ 60. The ratio first/|sEdyl hygiesedder ced was 6 p5 Specification

sol i ds Iso-ascorbic acid splutiqny ] % n water 116.78 pH

8.5 viscosity at [err] | Strene 111 nPas $ediiin

0. 08%pfree nononer X:ﬂ"y' f“?lthacry'ate 0. 02% i ﬁ% mfilmformng
tenperature [err] 35 rylonitrile appeatsitce

bl ue white absorbance (at 650 nm)’ 25 storage stability at 50 C,
for 4 weeks OK Fil mproperties: Konig hardness 135 sec Et hanol double

rub 20x MEK doubl e ru
pol yn¥r based on the po
acrylic part being nodi
was 50/50. 55 EP O 3
parts:

20

R

25

30

Example 9

b0

[l

D Specifigatidn: 72 £xanple o

nant i
et

Pdl yur et hane- vi nyl

ned in Exanple 3, the

Y oS Hare oo e T
seigswi t h styrene. The
8H115 Bl Recipe for t

qirathana di.cnarci Aan
—oH—atS

e 0dqi ¢

viscosity at 25°C

sediment 0.02%
free monomer 0.40%
minimum film forming temperature | < 15°GC
absorbance (at 650 nm) 19
appearance blue white

ur¥étfand- vi nyl pol ymer ratio

| pol ynmerization:

Film properties:

Kdnig hardness 101 sec
Ethanol double rub | 10x
MEK double rub 10X

Polyurethane vinyl polymer based on the polyurethane dispersion as described in Example 3, the
acrylic part modified with styrene as in Example 8, but with a polyurethane-vinyl polymer ratio of 20/80.

40

50

55

Recips for the radical polymerization:

Parts:
Polyurethane dispersion (30.0% solids) | 496.72
Demineralized water ' 778.30
Tert butylhydropseroxide 3.64
Iso-ascorbic acid solution, 1% in water 175.00
Styrene 209.79
Methyl methacrylate 174.83
Acrylonitrile 52.45
Butyl acrylate 109.24

12



5 ' Pol yur et hane di spersion (30.0% solids) 1340.20

Dem neral i zed water 245.75 Tort butyl hydroperoxide

2.46 |so-ascorbic acid solution, 1EB®i308 )t Bt 116. 78 Styrene

141.51 Methyl nethacryl ate 117.92 10

Acrylonitrile 35. 38 Specification: solids

35. 4% pH Specification: 8.0 visgosity at] [err]

19 nPas sedi nent - 002902 -

free nmononer so"ds 0. 40% m ni nu ﬁsﬂr/ﬁ fdrm ng tenperature
< 15 C gbsorbance (at 650 at 25°C 19 appear g

bl ue_white 25 Fil m propert 's%éime oni g hardness 1%133:2% Et hanol doubl e rub
10x 30 Free monomer MEK doublle ke, 10X Exanple 9 35
Pol yur et hane vinyl pol ymel Mwmasl fidiTorning tdabtsrec| hagec di sper si on as

descri bed in Exanple 3, thebswsaidd C part nodifie¢damth gtyrene as in
Exanpl en8, but with a pol ywpgdakeatee- vi nyl pol ynery biaiwhite df 20/ 80. 40

Reci pe for the radi cal polymerizatiom ' ne di spersion

(30.0% solids) 496.72 Dem neralized water 778.30 Tort

but yl hydr oper oxi de 364 lso-ascorbic acid solution, 1%in

wat er 175.00 Styrene Flmpropemes P09. 79 Met hyl

met hacr¥l at e 174 &digMerads®N! 1T 1gh Sec

52. 45 50 Ethahol ddilbleaty Y | 50k € 109. 24
55 12 EP0O308 115B1 Speci fi catmMEXdousi®tubds | 30x - 35. 7%
pH 15 Vi scosity
at [errzlJ 16 nmPas Sedi nment 0. 03% Free
manoner Example 10 0.25% M nimumfilmformng tenperature [err]

A. Polyurethane preparation

25 A polyesterdiol based polyurethane was prepared following the procedure of Example 1. The
prepolymer was diluted with the butyl acrylate-Topanol O solution, but not until the prepolymer preparation
was finished.

30 Prepolymer components

Parts:
Isophorone diisocyanate 1561.44
Ruco $-1063-120 polyester (OH=1186.7 mg KOH/g) 1542.33
35 Dimethylol propionic acid 218.24
1.4-Cyclohexane dimethanol 38.68
dibutyltinlaurate catalyst 0.40
Butyl acrylate 839.77
v Topanol O inhibitor 1.68
40 The prepolymer contained 6.51% NCO (7.04% NCO theoretical).
Recipe for preparing the polyurethane dispersion:
45
Prepolymer 3200.00
Triethylamine 123.00
Demineralized water 5523.33
Ethylene diamine 134.14
50
55

13



Absor bance 31 10 Appear ance
bl ue-white Fil mproperties: 15 Koni g

har dness 180 sec Et hanol doulBR0BeH115BOXx MEK doubl e rub 30x 20
Exanpl e 10 A. Pol yurethane preparation 25 A pol yest erdi ol based

pol yur et hane was prepared ] ; Exanpl e 1. The

prepol yner was diluted w{ rsmﬁﬂnaﬂnntoyﬁolyammﬁeewaerﬁapahol O sol ution, but not

until the prepolymer prepfragl@m wWas 11 M SMegt .30

Prepol yner conponents Part Sip sophorone (iisggyanat ¢

1561. 44 Ruco S-1063-120 pol Wessb&yy aldeFE11P. 7 J8mpte 9) 1542. 33 35
Diget hyl ol propionic acid| sediment 0.08%18. P4 1, 4- Cycl ohexane
di net hanol Appeadancd8 di byt Widelwhiteur pt e cat al yst

0.40 Butyl acrylate 839. 77 Topanol O

I nhi bitor 1.68 40 The
pr epab Y BEGy, é)nrg:tv%i ln%pmGr. 5relafV II\1ICO (7.04% NCO t heoretical ). Recipe for
prepari nt sper si on:

[P)rerenpgla?%iiﬂadigl gp}%ﬁmeﬁzation was %amggoh ﬁﬁ?&f»ﬁ}ea&é?%phee& However, the isojl_%%r@gaqg% 55

laced b ﬁﬂffa d@m
13 Efhdrol B e po fu* et hane di spersion: Solids
26. 098 pH

g fete was vaB@CI f1 cation o
7.5 Viscosity at 25 C . 28 nPas Sedi nent
0. 08% Appear ance —————bHge—whitte—3+0—B—YretRare—rAy| pol yner
preparation Radi cal |polynerization was according tloP#¥e drocedure of
Exanpl e 3. However, |t PeyuretanadispersiohCc aci d reduci ng sageat |was repl aced by
sodi um sul phoxyl at e |f Denmisdratieddyw@der 15 The fol | owi ng rassopgd was used: Parts:

‘Pol yu‘?‘lZ et hane di sper i Bant butylhydroperoxide 1067. 41 Deédddral i zed wat er
455. 06 Tert butyl hydr 8qeémouipbiylate formaldehyde, 1% in water 126.06

Methyl methacrylate 280.94

Butyl methacrylate 54.01

Buty! acrylate . . 13.96

25

The urethane-vinyl polymer ratio was 40/60.

80 Specification:
Solids 34.6%
pH 8.1
Viscosity at 25°C 9 mPas
35 Sediment 0.10%
Free monomer 0.12%
Minimum film forming temperature 39°C
Absorbance (at 650 nm) 56
o Appearance hazy, white
~ »
Film properties:
Kénig hardness 163 sec
45 Ethanol double rub | 30x
MEK double rub 120x
BExample 11
50 —
A. Polyurethane preparation
A polycaprolactonediol and 4,4'-methylene bis (cyclohexyl) diisocyanate based polyurethane was
55 prepared as described in Example 3. Butyl acrylate and the catalyst were added before starting the

prepolymer preparation. The reaction temperature was held at 80-85° C for 2 hours.

14



Sodi um sul phoxyl at e formal dehyde, 1% in water 126. 00 Met hyl nethacryl ate

280. 94 Butyl nethacryl ate 54.01 25

Butyl acrylate EP 0 308 115 B1 13. 96 The ur et hane-vi nyl

pol ynmer ratio was 40/ 60. 30 Speci fication: Solids
34. 6% pH ) 8.1 Viscosity at 25 C

9 nmPas Sedi nent
0.12% M nimum filmfor
56 Appearance

0. 10% Free nonone

Prepolymer components

at 650 nm
hazy white 40 Fi]lmpr nn rties: Konig
har dnes 163 sec 45| 4.4-methylene bis (cyclohexyl) diisocyanate 59786 hgnol doubl e rub
30x MEK doubl e rub 2 Bolycapyolactonedinl ®.71mg KOH/G)o| |y §48Bthame preparation A
pol ycapr ol act onedi ol apdPimethyiphpragignieadd bi s (cycl oheky!?P98i | socyanat e based
pol yur et hane was 55 pr gpdiPidtinpuraigegiaytped in Exanpl p 33%8Bufyl acryl ate and
the catal yst were adde 'GPt arting the prepol yrre:?79 eparation. The
reactiqp tenperature T‘?Pé?% éﬂ'"bli‘i‘érr] for 2 hours, 140'5 FP 0 308 115 B1
Pr epol ynmer conponents ) diisocyanate

597. 36 Pol ycaprol acton 'Di net hyl ol
propionic acid 76 00 di butyltinlaurate cat al yst
0.58 Butyl acrylate 379401
Topanols O i nhi bi t or Recipe for preparing the urgthapg disiieesiony ¢pol ynmer cont ai ned
4.20% NCO (theoretical 4.42% . 15 Parts: Reci pe for
preparing the urethane di spetston—~—Part+s—Frdpol "m:r
600. 00 Tri et hyl ani ne P’°P°'Y'“°' 17.34 20|  ©00.
Dem neral i zed wat er ’ﬁidram ne m)q%ﬁ’qr atfe 13.90 25
Speci fi®ation of pol yuretha g"grggr;‘f’omh 150! [ dS 13'30 23. 5% pH
8. 6 Sedi nent :
25 : Specification of polyurethane dispersion:
Solids _ 23.5%
pH 86
Sediment < 0.02
30 Viscosity at 25°C 36 mPas
Appearance colourless,iranslucent

B. Urethane-vinyl polymer preparation

35
Radical polymerization according to Example 3.

Recipe:
e 40 Parts:

Polyurethane dispersion 1412.40
Demineralized water 213.73
Tert butylhydroperoxide 2.21

5 iso-ascorbic acid, 1% solution in water 106.00
Methy! methacrylate 258.58
Butyl methacrylate 7.08
The urethane-vinyl polymer was 50/50.

15



Vi scosi ty at [err] 36 nPas Appear ance col ourl ess, transl ucent B.
Ur et hane-vi nyl polynmer preparation 35 Radical polynerization according to

Exanpl e 3. Recipe: 40 EP 0 308 115 B1

Parts: Pol yurethane dispersion = ° 1412. 40 Demi neral i zed water

213.73 Tert butyl hydr oper oxi de . 2.21 45 .

| so-ascorbic acid, 1% sol upbéreation Wat er 106. 00 Methyl nmethacryl ate

258. 58 Butyl methacryl at ¢—— 778 ’5: uriet hane- vi nyl pol yrer
was 50/50. 50 55 15 EPsﬁ"d§08 115 Bl Specifi ¢atd (ﬁﬁ": Sol i ds '
33. 5% FH S‘scosity at25:C 8.0 5 1$‘mPas

Viscpsity at 25 C Slediment f? mPas Sedi Nt 0.02% <
0. 02% Free nonomer Free monomer 0. 11% M ni g3, fif m form ng
tenperature 31+ C Abfs%ijﬂﬁ{}ﬁﬁlm forming temperature | 31°c  |/- 7 10

Appear ance Absorbandy UE-White Filmipraopertifes: 15

Koni g par dness 150 $eppdatdignol doubl e rubg pluelwhidx |VEK doubl e rubs >
200x 20 Exanple 12 A Polsafethane—preparatton25 | yur et hane based on

tol uene diisocyanate (80/20 ratio for the 2.4 and 2.6 isoners) and

di phenyl - nmethane diisocyanate (75/25 ratio for the 4.4 and 2.4 isoners).
Reci pe for prepol yner prepar afiFim:propéties:
Part s:»sTol uene diisocyanate %E 246. 00 Di phenyl net hane

di i socyanat e zﬁﬂ::fésr har}%xsfcoro pol yet herdi ol (CH =

114.3 ng KOH g)  579.24 1. 4-( SRiéRes di [retdgnol
8.76 Di net hyl ol propionic aci e[ 120. 00 Butyl acrylate

133. 33 Met hyl nethacryl ate 266. 67
., 20
N~ Example 12

A. Polyurethane preparation

25 Polyurethane based on toluene diisocyanate (80/20 ratio for the 2.4 and 2.6 isomers) and diphenyl-
methane diisocyanate (75/25 ratio for the 4.4" and 2.4 isomers).

Recipe for prepolymer preparation:
30 Parts:
Toluene diisocyanate 246.00
Diphenylmethane diisocyanate 246.00
Terathane-1000 polyetherdiol (OH=114.3 mg KOH/g) | 579.24
35 1.4-Cyclohexane dimethanol 8.76
Dimethylol propionic acid 120.00
Butyl acrylate 133.33
Methyl methacrylate 266.67
Styrene 400.00
./ © Topanol O inhibitor 1.60

The urethane prepolymer was prepared by first feeding the polyetherdiol and 1,4-cyclohexyl dimethanol
blend to the diisocyanate solution in 1 hour and maintaining the reaction temperature at 50-565°C. The
procedure was continued by the addition of dimethylol propionic acid in 1 hour while keeping the

45 temperature at 55-60° C. The reaction mixture was held at 55-60° C for another 6 hours and 2 hours at 65-
70° C. In the meantime, the mixture was diluted with butyl acrylate, methyl methacrylate and styrene after 3,
9 and 10 hours reaction time. The NCO content was then 3.73%. (Theoretical 3.25%).

The ursthane dispersion was prepared by the addition of 400.00 parts prepolymer in 1 hour to an
aqueous phase which contain 26.05 parts tristhyl amine, 1.04 parts hydrazine and 841.18 parts water. The

s0 residual 0.35 parts hydrazine were simultaneously fed, also in 1 hour at ambient temperature.

16



Styrene ' 400. 00 Topanol O inhibitor

1. 60 The uret hane prepol yner was prepared by first feeding the

pol yet herdi ol and 1, 4-cycl ohexyl dEmeseghtEBbl end to the diisocyanate
solution in 1 hour and nmaintaining the reaction tenperature at 50-55 *C.
The procedure was continued by the addition of dinethylol propionic acid in
1 hour while keeping the 45 t@é‘@iﬂdaa&wﬁolﬁieﬂ{aﬂé’diépersfﬁhe reaction m xture was
held at [err] for another 6 .u ” arrd—2—Hogrs g Ho- (0 C In t he neanti ne,
the m xture was diluted wth §7 acryl at ¢ ‘fyl nmgt hacryl ate and
styrene after 3, 9 and 10 hc tijme NCO content was then

3. 73% fTheoretl cal 3.25%. .ch,? %E]%sﬁg di spg?%&gqu wgds prepared by the

additi on of 400. 00 parts pre gncbn 1 hqur §g an aqueous phase which
contain 26.05 parts triethyl aﬂwgg,anc; 04 pcrt§|uély|d1@,_azi ne and 841.18 parts
wat er. The 50 residual 0. 35 parts—hydraz+ne—were—strutt aneously fed, al so
in 1 hoyr at anbient tenperature. 55 EP 0 308 115 Bl1 Specification of
pol yur et hane di spersion: Solids 24. 1% pH

825 B. Urethane-vinyl polymer preparation Viscosity at [err] 900 nPas Sedi nent

0. 04% Absor bance bl ue-white 10 B.
Ur et hane- vi n@?d'cﬁl(ﬂ°9'W§rr'zatb°Pé°dlg‘?"%?‘Aﬁgﬁa ?gg%"bed " Errxg?‘ 93tion fol | ow ng the

procedufse described in Exaople 3 15 Recipe. pgu s—PRokr et hane di spersi on
851.75 20 Recipe: Deni neral i zed wat er 309. 62
Tert butyl hydroperoxide 1. 25 I'so ascorjppsitsacid, 1 % solution in
wat er 60. 00 Styrene - 88 G;g Vet hyl net hacryl ate
15.56 25 ‘;°'V“,:§‘,*;::§/§ﬁ°ef'%'tr' l e g‘"’o; 18. 00
Butyl a&rylate em 10 The uret ha \‘L)I nyl polymer ratio
Tert roperoxude 2
\g/ai gg/ 50. 30 Specificatid nIso ascor 'Hg d01%solut|°{1 ingyater. 50.00 30. 1;A)9pHnP
: Styrene i 88.60 as
Sedi nent Meth %0 G4dree nononer| 455 0. 20%
Absor bagce Acry, pearance - - sid@hy!y hazy,
The urethane-vinyl polymer ratio was 50/50.

30

Specification:
Solids 30.1%
pH 8.1
35 Viscosity at 25°C 29 mPas
Sediment 0.40%
Free monomer 0.20%
Absorbance 143
; Appearance slightly hazy, white-yellow
\_
40
Film properties:
K6nig hardness 136 sec
% Ethanol double rub > 200x
MEK double rub 80x

50 Example 13

A. Polyurethane preparation

The urethane polymer was prepared by a procedure similar to that of Example 3, but was modified with
s5 othylene diamine and a tetra functional amine. The 80% prepolymer in butyl acrylate was further diluted to
80% after the prepolymer preparation:

17



Fi'l m properties: Kon
doubl e rub

I g hardness 136 sec Et hanol

doubl e rub
80x so Exanple 13 A Pol yuret hane preparation The

> 200x MEK

ur et hane pol ynmer was prepared by EP @BSeBEHSBE simlar to that of Exanple 3,

but was nodified with 55 ethyl ene diamne and a tetra functional
diluted to 80% after the

90% pr epol yner

in butyl

acrylate was further

anm ne. The

pr epol yner
| sophorone diisocya
pol yet her (OH = 114.

prepar at :_l;m"repaﬂmer cordnbhts308 115 Bl

o290

Prepol yner ¢

nponents: Parts:

LT

3 mo KOH a)

i P |
1T UL
Naa

ne-1 000
nic acid

104. 00_1, 4- Cycl ohexg
dibg;y?tinlaurate ca
Butyl acrylate

0.80 The prepol yner
preparing the pol yur
600. 00,20

Dem neral i zed wat er

ndsophorapé Hisocyknate

t dbrgthane-1000 polyether (OH=114.3 mg KAGH/A 0
Dimethylol propionic acid 400. 00

c dritCyclheyang diomdingCO,  ( Theor et i c4l

etdivdpdiniyalg@ayplon: Part s:
Butyl acrylate Tri et hyl ani ne
Topanol Oiphibitoisg Ft hy| ene di-ami ne

872.008
181322 -

Td ol

P Iy ek
r epoily 400.00

0.80

O i nhi bi tor
:g@ﬁa. Reci pe for

23.08
19. 13

Tri et hyl ene t etram reThe prepolymerontsined3.42RNUOL (Thédraticdn 5.64%)p Ol ur et hane

di spersion: Solids —2759%30

pH 7.7 Viscosity at [err] 27 Sedi nent

>0. 02% Absor bance (at 650-nm 2.1 Appearance transl ucent 35
B. Uret hane-vi nyl pol yner Resirafenreapaing tRadlverethane dlspesion: zlat i on based on

azo-bis (isobutyronitrille) Tnitrator. DalTyl phphal at el was i ncorporated as
40 di functional conponent—Fhe—procedure—wap—as—ott+oews The nononer bl end
including the initiator fwer &P o the dil it ed ¥ ur et hane di spersion for
1,_hour® keeping the readcti on"t% ture at|[er fter half an hour
- : m | a 2.
postreaction at [err], & fr ﬁ Vel ont et ound of 0.02% 45
ylene diamine 9.13
Triethylene tetramine 239
25
Specification of polyursthane dispersion:
Solids 27.5%
30 pH 7.7
Viscosity at 25°C 27
Sediment >0.02%
Absorbance (at 650 nm) 2.1
Appearance translucent
35

B. Urethane-vinyl polymer preparation

Radical polymerization based on azo-bis (isobutyronitrile) initiator. Diallyl phthalate was incorporated as
40 difunctional component.
The procedure was as follows:
The monomer blend including the initiator were fed to the diluted polyurethane dispersion for 1 hour,
keeping the reaction temperature at 80 + 2°C. After half an hour postreaction at 90 £ 2°C, a free monomer
content was found of 0.02%.

45
Recipe for radical polymerization:
Parts:
50 Urethane dispersion 483.73
Demineralized water 162.24
Azo-bis (isobutyronitrile) 0.75
Buty! acrylate 2.24
Butyl methacrylate 12.50
55 Methyl methacrylate 78.39
Diallyl phthalate 0.63
The urethane-vinyl polymer ratio was 50/50.
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Reci pe for radical polynerization: Parts: Urethane dispersion 483. 73

50 Dem neral i.zed wat er 162. 24 Azo-bis

(i sobutyronitrile) 0. 75 Butyl adP0 ae8115B1 2. 24 Butyl '

met hacryl at e 12. 50 Methyl nethacryl ate 78.39 Diallyl

pht hal at e 0.63 The urethane-vinyl polyner ratio was 50/50. 18
EP O 308 115 Bl Specificati 01:sp§ﬁiic£ﬂé& 32. 3% pH

8.6 5 Viscostt qé fer] 82 Sedi nent

1. 0% Free nononer 45206 Absor bante %{’ 6%0 nm 18 Appear ance

bl ue-white 10 Exanple 14 A Qe prepargtion|15 Urethane pol yner
based, oh Ter at hane- 2000 pol y¢ slggos' gitr}?n&nd 4 4'8%16:,0hyl ene bis (cycloohgxyl)
di i socyanate, prepared as desq:t;de orhd} Exanple 30200h¢ catalyst was totally
added before and methyl met hfqbydr@,&(mgoﬁqppd qafter |[finishing the

prepol ynmer preparation. 20 Appea,ance dieSNR®d Yner conponents: Parts:
4.4' - Mgjhyl ene bis (cycl ohexy Hsecyanate—1266—¢%
Ter at hane 2000 pol yet her di ol (C]—I 56.7 ng KOH g) 1693. 85 Di et hyl
propi onic acid 240. 00 di butyltinlaurate catal yst
1.23 Met hyZe®g Wacryl ate 799. 98 Topanol )é)
I nhi bitor 1.60 30 The

| pr epol ymalA Belyrethape.prenpraligh,, Nco (theoretical 4.47%. 35
Reci pe for 's%i ﬁﬁfg el 2Bl ¥ rﬁFaBBﬁb@zo% Sd%sétﬁéroﬁlol BRI 1.9’ mefR{IBRC b MBfclohexyl)

3100. 00 Tr Gred as described in Exampl EXR4sh Qs botalP dadwat ifore and methyl
6403. 72 4G ethacrylate was added after flmshmg the prepol;HWi' prdgdratign.nONONYdr at e 71.69
45 peC|f|cat|on of the pol yurethane di spersion:
SQ|_/| d S 20 f\ r~ 4
Prepolymer c$’mponents
Parts:
4.4'-Methylene bis (cyclohexyl) diisocyanate 1266.15
25 Terathane 2000 polyetherdiol (OH=56.7 mg KOH/g) | 1693.85
Dimethyi propionic acid 240.00
dibutyltinlaurate catalyst 1.23
Methyl methacrylate 799.98
Topanol O inhibitor 1.60
% The prepolymer contained 4.36% NCO (theoretical 4.47%).

25 Recips for preparing the polyurethane dispersion:
Parts:
Prepolymer 3100.00
i Triethylamine 138.97
Ny © Demineralized water 6403.72
Hydrazine monohydrate 71.69
pu Specification of the polyurethane dispersion:
Solids 26.1
pH - 83
Viscosity at 26°C 19mPas
Sediment 0.02%
50 Absorbance (at 650 nm) 01
Appearance clear, colourless

B. Urethane-vinyl polymer preparation

55

The radical polymerization, with a urethane-vinyl polymer ratio of 70/30 was carried out as follows:
A dimethyl ethanol amine (DMEA) neutralized mixture of 0.34 parts tert butyl hydroperoxide and 22.90
parts demineralized water (pH =8.0) was blended with 500 parts of above described urethane dispersion in
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Vi scosi‘ty at [err] 19nPas Sedi nent 0. 02% 50

Absor bance (at 650 nn 0.1 Appearance clear, colourless B.
Ur et hane-vi nyl pol yner preparati ER0B08 11&Biical pol ynerization, with a

ur et hane-vi nyl pol ymer ratio of 70/ 30 was carried out as follows: A

di met hyl ethanol amn g eutrallzed m d 34 8arts tert utyI
- hydr operttgfegeo 959 iggplf@c' 7208(Pa0ﬁag°é'f‘"° jgqd wator

P e rrarfrr" uo'®
4 R A R %@ﬁ‘? Gk g b rb°ac;s“5

Caf b@n‘ﬂmﬂﬂa&‘ e has hoat oo

Blwaeasfoibwe nononer feed was

ono mlxt was mmu

dem ngr %oi ug
Bs &?wﬁ.aﬁﬁ $ Rbctd? NS Sripp
t' ' ' ]Jf n bERE d/samremaré/aery%mr&%

started Tota tlrre ror the nononer mxture was 15 mnutes. At the
sanme tinme wth the nonorper—eed—the—eratHag :scasccr ic acid 5 solution
was fgd in. This feed Icrs§°é‘3ffor 30 minutes. Af co letion of this, the
m xture was kept at 85 ¢ r .ano hgr 30 mi nut4gs ich the reactor was
stripped at [err] for 3( T he speci fi dat (p of the 70/ 30

ur et hane/ acryl ate di sper e@ﬁnu)ﬁ@ﬁn%ﬁuéﬁ%&\‘ﬁum >ol||

33.0 10 Appearance blue-white 7.7
Viscomity at [err] 'zn Sedi-nent <

0.02% M nimumfilmformng tenperature < 15 15

Appear ancelThe words Terathane, Permanol, Ruce, jand Tofana! arsqarheeingie dgowrete eragigeredEadtanol
Ruco and™¥¥danol used herein are known to be registered trade marks.] 20
Caims 1, A process for the preparation of a surfactant-free aqueous

pQl yn# ‘Eﬁ’g'ﬁer sion cont ai n| ng an anionic vvat er di spersi bl e pol yuret hane and

a vi nyI 10 ol ymarss Br %:é; ron ro? surfa%’Iant-fre ue us é}ran%r Q.Qpek%n %gnfﬁg&ﬁ’ﬁ’

[ socyanat e- ne vi nyI nononer ,

di spegsi ng iy ?fo ioh Qfé?trhni@ﬁ]&'@ﬂyrsdrs?ﬁ‘gblurgocfa@e-ﬁﬂﬁﬂaféd%&@@tﬁén@% ith&st

pol yur et hanegneda ,,';y,; Bagauently either di'ng further vinyl nononer, and
30 (E) 8) &% hﬁb'tﬂ%@koﬂﬁﬂn%(@quﬁé&héﬂ@duﬂf the vinyl nononer, or (F)
initiating p MR cioRtingQRy solyulefhney and)slibsBEUBRIYRIther and (O addi ng furt her

vi nyl nmononegb) gdding Agth§inyimionbGiétfan@n. 2. A process according to claim1,
wher egon t he @) miisting bélymdrisdtiorect tieoirybrheneméie@ wat er - di sper si bl e pol yur e- 35

t hane and t h¢) mitisting pgyrheyisation of theavinglsnagphmerr i 0 of from 20: 80 to 80:20. 3. A
process accof@ addipgtiwther vinylmdhomer dotingi poly@erishtionei n t he ani onic

wat er - di spersi bl e i socyanate-term nated pol yurethane is a reaction product
of : (i) 2nAdresassi ascquding/lo Slaty hrwherein thpdispersion formad) coptaipsothy weterrdispprgiplp ePlyiervi ng
a ol &cul athaggeang the vinyl molymas i @ groight TQS'GGUW"(?QQU % socyanat e-reacti ve
conmpound havi ng at | east one acid grou and at |l east two groups that are

mor e reatt AREOPIRACTHM B P’o‘rﬁ‘]“ aterein dhe aigels; ptarrdispersigiy isocysptte-tRpAtey

polyurethane is a reaction prodtct of:
(i) an organic polyisocyanate;
40 (i) a polymeric polyol having a molecular weight of from 500 to 6000;
(iif) an isocyanate-reactive compound having at least one acid group and at least two groups that are
more reactive than the acid group towards isocyanates, and, optionally
(iv) a low molecular weight polyol having a molecular weight below 500.

Conprl s hg -dspersl ygriee gangln)ﬁﬁJ Q | eas riid! &f "Hofn p%rdS' bl e

N

45 4. A process according to any preceding claim whersin the isocyar\ate-reactive compound having at least
one acid group is a carboxy group containing diol or triol

5. A process according to claim 4 wherein the carboxy group containing diol or triol is a dihydroxy

alkanoic acid of the formula:
50

55

wherein R is hydrogen or alkyl.
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(iv) a low nol ecul ar wei ght polyol having a nol ecul ar 45
4. A process according to any pr &pa3osgislBti m wherein nmﬂm“lml'mmﬂﬂﬂll

| socyanat e-reacti ve conpound havi ng at least one acid group 1$ a"cafb

group cont a| ning diol or triol 5. process according to claim4 wher e| n

t he car HB{pagiprofh? et iEnasromls %idcﬂ‘ssﬂiYedt"F 1690 pagts deminrigechysterayas Aawatized Wit of
t he for nRIMEA i sé}'ﬂq%ﬁﬁé'?éﬁ"‘h‘"qu@ de the &aacterPhasey Jhe reastion "‘""‘F_TP“GS hested 1l 5
Bl the r®aCtWpen 91‘?" r'f“é"”’F’s’??&E‘E’o éh%l P'EP"\?\' ?@W@%afaﬂ% Tetalge for the

demi neraﬂ" ”2 8' gﬁ' f he" ajing {59 t§§ %
m xt0Pe B am f § %gé s Ay ot @% ’t? ﬂ"&?’& e
till [er EES l&l *mononer feed was
started. Tgrtle e?'f'cat' I Sfm 15 m nutes. At the

' ic acid 5 solution
was fed in. This feed | ds®dgs for 30 minutes. Aft@Ocompletion of this, the

m xture was kept at 85 @ Ptbr another 30 minute affern]\/nich the reactor was
stripped at [err] for 3d Y#Re¥&t25°Phe specificlati®Bn of {t he 70/ 30

sane tine with the m)non:er fnnd the re

ur et hane/ acryl ate di sper|s?¢iPaRhs as fol | ows: IT‘&Q"’%

Minimum film ing temperature | <1
33.0 10 A P uowhit 7.7
Viscomity at 25 C ppearanc® 30 Sedj nent | uewhite <

0.02% M nimumfilmformng tenperature < 15 Appearance
bl ue- whi t elTha werdaJeditharie Patntanal.cRucPandrdprangl uted berein@reTioowamdd bel ssgisteledrteader ar e
known t onas&Jr egi stered trade marks.] 20 Claims 1. A process for the
preparation of a surfactant-free aqueous polymer dispersion containing an
anlﬁ nfoc @M8r - di spersi bl e pol yurethane and a vi nyl polymer in a weight
ratio of fromlO 90to 90 10 sald rocess conprisin 25 (A) formng
a soluti ‘? ] piffep | 2guaous, H?Pétdgi’? Thfqpigining an anionic
pol yur et haﬂéte s"S‘is'bee%?éyf"eB‘ﬁ'ée ?ﬂdnill‘" Yhﬁ‘?l?ﬁ’g" in" 3 Wplgh; ralip. pls ff‘i’f{;'?%“’s%‘ﬂﬁ 8% in
2 oS %gf Sk f@;ﬂ. B a%‘%a. O ng LB hol P R
pol ymeri sat i @hg; er)% QF g&gs m8 lun( F) initiating polynerisation of
9

the vinyl MDY yrg(tharrmnorrer during

pol ymeri sati pad # hg.r@gmo,ag,c% | ng 5y c aim 1, wherein the dispersion
formegy cont B(Ej‘l@tﬁtggpmﬁ@'@aﬁdﬁ &p@r\;ﬁyb,h@mag,l yure- 35 t hane and the vinyl
pol ymer in aFywitiging pdlgrhdriation offiieQiilyondfer, 8hd80: 20. 3. A process according to
claim1l or ciGpadiing fohe vilylmdnb@eraldiig Polymeémsatioh- di sper si bl e

i socyanat e-term nated pol yurethane is a reaction product of: (i) an organic
pol yi so®y aAa@raeess4Ocording to claim }, whenpin|thendispesiop trmpal contains thg waterriiseesitlecgolwaet ght
of fr#&m 50hanrernd GOYinyl(Holympr inp weiglicatiaobiram 20:80d¢ B&20. conpound havi ng at | east
one acid group and at |l east two groups that are nore reactive than the acid

gr oup t d’vvaf\c!’!é"c?%@ém taglaimpher clqyp»@,v@ﬁrgp |the anionic water-dispersible isocyanate-terminated
polyurethane is a reaction product of:

(i) an organic polyisocyanate;
(ii} a polymeric polyol having a molecular weight of from 500 to 6000;
’ {iii) an isocyanate-reactive compound having at least one acid group and at least two groups that are
more reactive than the acid group towards isocyanates, and, optionally
(iv) a low molecular weight polyol having a molecular weight below 500.

45 4. A process according to any preceding claim wherein the isocyanate-reactive compound having at least
one acid group is a carboxy group containing diol or triol

6. A process according to claim 4 wherein the carboxy group containing diol or triol is a dihydroxy
alkanoic acid of the formula:

50 .
CH, OH
R - ¢ - COOH
o CH,OH

wherein R is hydrogen or alkyl.
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(iv) a’low nol ecul ar wei ght pol yol having a nol ecul ar wei ght bel ow 500. 45 :
4. A process according to any preceding claimwherein the Illllumllu"“/“n””“l

i socyanat e-reacti ve conpound havi nEP 8t30Bd3&B1one acid group i

group containing diol or triol 5. A process according to clai m4 Wherei®™n s *

t he carbox rou contalnln diol or tr is a di hydroxy al kanoi ¢ acid of
t he fornul% %WCF%PFﬁ°'d§‘§t‘?/\H é-ﬁ"ﬁ’erﬁ"l':s’sﬁvﬁ}‘ogen or al kyI 20 EP 0 308 115

Bl 6. A prpc%ss accordl rr]1 an w‘f rein t e vinyl mongmer is seléA‘cte%rfPo ﬁ\
d g o ; 4
e gsta(’m%w?“,;é ol Wh%%m it v bl i
al lyl. nethacry at e, styrene and m xtures of 5 two or nore of said

m)noner S. & APrddbRGRSMIRIS QﬁyCHerGmﬁgQ:léi’rﬂ %h&&ﬁﬁ:@ GhB&tuo?n'oﬁh\Hﬂo%ﬁﬁs% Bs ol for the
propor tion ofsodRRaiBiminaed Poipret®ans Wb Alifirorh 116 1d SEALHARRIESH kiR t6t Aidh&hbrs.
pol yurethane in step Ais from1.5 to 95% by wei ght of the total NMDNONET S.
10 9. A [ OAGHcteIREKdIigNE clhifh EWtidtei the PrOIdH Bf thdhomEr USRDdst Soéht Rf oM EIBBO%
used as.sol vepiveiptk of the@talménoiners80% by wei ght of the total nononers. 10. A
process according to claim9 wherein the proportion of nonomer used as
sol vent i stof Agmcdsstaocording30 efaitme whetetpitbe mdpottine oftninerher neaticasBoleent i$ Hord 7 to t8.50%
coating or f by weightof theldtaf mawmersdi sper si on prepared by the process as
clainmedsn any of clains 1 to 10. 12. A conposite article which includes a
filmas cl¥i Aedating oclilgiderived from axispersiprearenaced kyytee proges matlaimediin S of| cisfies to
Ver fahren zuiOHerstellung einer tensidfreien wiBrigen Pol yner di sper si on;
wel che ein an| oni sches wasser di speéng.gl er bares P0I1yuret han und ein
Vi nyl po my Ajcampssiipatidatidb icludes Al ehrlamedp ciaige t1 aggn phesivedaver.  g0: 10

eqt hal t; # x\% mVerfahren a) eine Ldsung eines anionischen,
wasserd| sp PR ? n, |socyanat abgeschl ossenen Pol yuret hans in m ndestens

el nem Vi nyj W&%HEE Jﬂ?r .%t% neW afré?e?n %ﬁﬁ% ’th@‘ﬁr aSisches
Medi um di speggusghio oly ehlrh‘r‘sﬁ st {191 g bis |
anschl i gBend ggn{q ﬁf e,c ter es ny rmnorrer zugoge en Wi r

e) die Pol yrreré)%ﬁ’k'L@Hm e hrmﬁ s%ﬂ%ée'ﬁdlépgﬂgfe}bhﬁﬁ tlso\‘i@ahﬂabggéiﬁlﬁssgr)enq‘-‘o@urethans
Pol ymer i sat i 0nm%ﬁje%rﬁ)éin&ﬁW%Bnﬁ:nieﬂhdrdebﬁl&%rw rd d g) weiteres

Vi nyl nonormer V\b)rmrea_tadmgwe.rlaﬁdmﬁgehma,u@n.smmmen wird. 35 2. Verfahren
nach Anspruch & dadeilyustias kettsnveiiiagdrawidand aristHieBohd &ritvierd on das

wasser dsssper gi grwaiteres ViRgimodemer eiidagebeniwicd whds Vi nyl pol yner in ei nem

Gew cht sver hal é)nliePolyoarisatibn . deSUinyiranoférs initiist wirdtaded t . 3. Ver fahren nach
Anspruch 1 odeh dig Polireerisstioh désc\finytimsonsans ioitiiee winbyndwasser di sper gi er bar e,

i socyanat abge- g)sefdressényimongrodr wéhretdrdanPalymeriftierkaupepabgovirdukt i st aus 40

i) einem organi schen Polyisocyanat, ii) einem polyneren Polyol nmit einem
Mol ekul &r Fewwerfehreq sechmepryphd. %'Chei"! 4" bergrstelitp am@qserakqerdweﬁw@?rb iPAlIng
Mt m ndest efap prskdas ¥nyipQiysmer isinem Aewi ghditnisrygn bis 80 : 20 enthilt.

3. Verfahren nach Anspruch 1 oder 2, bei welchem das anionische, wasserdispergierbare, isocyanatabge-
schlossene Polyursthan ein Reaktionsprodukt ist aus
40 i) einem organischen Polyisocyanat,
i) einem polymeren Polyol mit einem Molekulargewicht von 500 bis 6000,
iiijeiner isocyanatreaktiven Verbindung mit mindestens einer S3uregruppe und mindestens zwei
Gruppen, die gegenliber Isocyanaten reaktiver sind als die S&uregruppe, und gegebenentalls
iv) einem niedermolekularen Polyol mit einem Molekulargewicht unter 500.

4. Verfahren nach einem der vorhergehenden Anspriiche, bei welchem die isocyanatreaktive Verbindung
mit mindestens einer Siuregruppe ein eine Carboxygruppe enthaltendes Diol oder Triol ist.

5. Verfahren nach Anspruch 4, bei welchem das sine Carboxygruppe enthaltende Diol oder Triol eine
50 Dihydroxyalkanséure der Formel

&5
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G uppert, di e gegeni ber |socyanaten reaktiver sind als W

gegebenenfal I s iv) einem ni edernol ekul aren Polyol mt eine m“\
Mol ekul ar gewi cht unter 500. 4S 4EP\@30Bans &t nach einemd mmemw‘“
Anspr Uche, bel welchemdie isocyanatreaktive Verbi ndung sten§ "

ei ner Sauregruppe ein eine Carboxygruppe enthaltendes D ol oder Triol ist.
5. Verfahren nach Anspruch 4, be! wel chem das ei ne Carboxygruppe

ent hal tende Di ol oder Triol eine 50 Wdroxyal kansgure der Fornel 65
21 CH20H - 85 ' R-C - COOH CH20H 10
I st wori n RfOr Wasserstoff oder ‘J% 6. Verfahren nach Anspruch
5, bel wel chem R fOr Methyl steht. 8 gﬁren nach ei nem der

vor hér gehenden Ansprtche, bei wel chem dbs Vi nyl monomer ausgewghlt ist aus
- Met hyl net hacryl at, Butylacrylat, Butyl n@é%@gr ylat, Acrylonitril,

Al lyl met hacryl at, Styrol und Geni - schen S zwei oder nehr dieser
Monongye. 8. Verfahren nach einem der vorhergehenden Ansprlche, bei wel chem
der Anteil i&lQ®rimR Rir WRS4REH SHdr ARy stht. far das isocyanat abgeschl ossene
Pol yurethan in der Stufe A verwendete Mononer 1,5 bis 95 Gew. % der gesanten
Mononer eg, awsiareh inachRAnspvch f5alkel @sichemdfumam seit. 8, bei wel chem der Anteil des
als L6sungsmttel verwendeten Mononers 2,5 bis 80 Gew. % der gesanten
Monomes e7.aYswfahosh tnach2dineinOder iehiskgrhenden ArspriichénisspwelchiemGias Nisyimomimehausgaldhit isint ei |
des al s LosunlethyinethdcriadrButviederlat: Butvimetbasylal, Acriloniiril Alyimethacyylele BtyigewwnGami-
Mononer e agchengtszweilotler by digsepMenompiel m  wel cher sich von ei ner durch das
Ver f ahren nach ei nem der AnsprUche 1 bis 10 30 hergesteliten D spersion
abl ei t et Merfahteang e ver QP“G'W@I' Apprichs. Rl r’f”°|5l‘9"PrF’?{a°tE'F?" Aps§f LRsyngpmitial o
- Kiebs £bf f s didehisowm ets"h'%%ﬂ?% Solvyrethan; ip der Stufe 4 verprgiety Mongmer s PS EPwi

d' une di spé’P’sqeﬁ‘ﬁ'“%{‘tM‘é!‘ﬂ "B‘Jl‘yrreres d6pourvue de surfact ant cont enant

an polygeng v@ 3 A ap%%g:. % BP0 o 58St VeRAHEP s
on

for ITEI’ une SO anne ani oni que a term nai son i socyanate

di sper S Q/eﬁﬁl né(Q\ Ans uché b@%léﬂé’rﬂ%e%tMeQ%l li@suﬂww?wéﬁh&w M%ﬁ\ers(ﬁ) a
di sperser Ipa 5§ n%nmgrd%&gpeux f 'onger la chaine

pol yur et hanne, pUI S 50| t (D) & ajouter une quant [ t4 suppl enentaire de
NDNONET €11y iBdMY iobelFilmE WwoltHa) si€h FshCoiRR Gkl dhsavarahrynTRach SoieinCder AhsphRAY MBisE10

Vi nyl kflue, ne@éstelitdh Dispersion dbleitet& ddcl encher | a pol yndrisation du nmononere
vinylique, et (G a ajouter une quantit6 suppl 6nentaire de nononere

Vi nyl i qut2. &erboraigegensiand) veelcher] einene Fiinsaeich amsprugh 11RMIOKIetdtbfihicht anthiil a

revendi cation 1, dans |oquel |a dispersion fornee contient |e polyurethanne
di sper saRdvendieations ' eau et | e polynere vinylique en un rapport ponddral de

20: 80%@ 80: 20. 50
1. Procédé de préparation d'une dispersion aqueuse de polyméres, dépourvue de surfactant, contenant

un polyuréthanne anionique dispersable dans I'eau et un polymére vinylique en un rapport pondéral de
10:90 & 90:10, ledit procédé consistant :
(A) & former une solution d'un polyuréthanne anionique 2 terminaison isocyanate dispersable dans
40 I'esau dans au moins un monomeére vinylique ;
(B) a disperser la solution dans un milieu aqueux ;
(C) & allonger la chaine du polyuréthanne, puis soit
(D) & ajouter une quantité supplémentaire de monomére vinylique, et
(E) & déclencher la polymérisation du monomére vinyliqus, soit
45 (F) & déclencher la polymérisation du monomére vinylique, et
(G) a ajouter une quantité supplémentaire de monomeére vinylique au cours de la polymérisation.

2. Procédé suivant la revendication 1, dans lequel la dispersion formée contient le polyuréthanne
dispersable dans I'sau et le polymére vinylique en un rapport pondéral de 20:80 2 80:20.
50
8. Procédé suivant la revendication 1 ou la revendication 2, dans lequel le polyuréthanne anionique &
terminaison isocyanate dispersable dans I'eau est un produit de réaction :
(i) d'un polyisocyanate organique ;
(ii) d'un polyol polymérique ayant un poids moléculaire de 500 & 6000 ;
55 {iii) d'un composé réactif avec les isocyanates, comprenant au moins un groupe acide et au moins
deux groupes qui sont plus réactifs avec ces isocyanates que le groupe acide et, facuitativement
(iv) d'un polyol de bas poids moléculaire, ayant un poids moléculaire inférieur & 500.



3. "Proc®de suivant la revendication 1 ou |la revendicati oquel |e
pol yur dt hanne ani oni que a term nai son i socyanate di speL ll E" l! est
un produit de reaction: (i) d' un pEPQi38IV@MBAt e or gani ol | yol
pol yn6ri que ayant un poi ds noleculaire de 500 A 6000; 55 (iii) d un
conpos6 reactif,k avec

es i soc anat es, ant au rm
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pr

revendlcatlons ce@%nfmm ans oquel | e conpos6 reactlf avec | es

i socyanat es, possddant au noins un groupe _acjde, est un diol ou triol
contenant un groupe carboxy. 5. Procede $H29¥nt |a revendication 4, dans
| equel le diol ou triol contenant un_gro pe oxy est un 6 aC|de

di hydr oxyal cano~que de fornul e: coR RS T CH2COH dans laquelle R
represente |' hydrogbne ou un groupe alky ﬁS 6. Procede suivant |la
revendi cation 5, dans |equel R representé %n groupe nethyle. 7. Procede
sui vant | une quel conque des revendi cations prdc~dentes, dans |equel le
nmononbr e Vi nsidln'sdfaee“egtrentéwitsl‘hymanewmmhalbykyl ate de nethyle, |'acrylate
de butytse, | e nbthacrylate de butyle, |"acrylonitri- 20 le, le

nmet hacryl e&eP@"Q{’PISyYaé“areée@lcﬁtPaﬁ aé‘t'e‘i!’é‘sﬁf?e'léﬁﬁﬁélﬁgﬁ’epﬂéﬂ&y'%u pl us de deux
de ces nmononbres. 8 Proc~ d6 SU|vant une quelconque des revendlcatlons

precedent ds, Pisieé SP' 1o F‘é?%ﬁ:é‘? Yﬂ‘id' ffantes. figns lpquel '%B‘H?Pé" ?0‘("\)’59\’?
[?Qe ot

| | y B ERg \ & mpt Hiarie "‘f“‘ fervongsi- 5
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0 ponane | SfuBhold BLANYLI Yo o0 RSl 38 SRS, Vaat 2 Bogliod
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dans | equel Lnga gggg h@ comre so
A 50% eg poi ds n res tot aux 11 Revet ement ou f| I m obtenu & partl r

d" une di sper No&lé&é Bﬁ;@‘aﬁﬁﬁ ﬁﬁerﬂ%&noh 8, dah9BGudha proporidR de okt rdLifdsCORMY %olﬂ:ﬁt%a de
revendi cati opgabof ok Poidsddes n{baemé%sttbtgﬂxe conposite qui conprend un fi
sulvant la revendication 11 comme couche d'adhesif. 40 45 50 55 23

10. Procédé suivant la revendication 9, dans lequel la proportion de monomére utilisé comme solvant va de
30 7 & 50% en poids des monoméres totaux.

11. Revétement ou film obtenu & partir d'une dispersion préparée par le procédé suivant l'une queiconque
des revendications 1 & 10.

35 12. Arlicle composite qui comprend un film suivant la revendication 11 comme couche d'adhésif.

50

55
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