-

WATER- DI LUTABLE TWO- COVPONENT COATI NG COWVPCOSI TI ON BASED ON EXTERNALLY
EMULSI FI ED ALKYD RESI NS, A PROCESS FOR I TS PREPARATI ON, AND THE USE
THEREOF 5 The invention relates to an agueous coati ng conposition,
especially a two-conponent aqueous coating conposition, to a process
for its preparation and to its use in si ngl e-coat and mul ti coat

syst ens. On the basis of their outs&andlng properties, prior art 10
t wo- conponent pol yurethane coating materials are of great | mportance
in the coatings sector. A disadvantage, however, is that relatively

| arge quantities of organic solvents are required f,or processing,

whi ch nust be renoved by, for exanple, incineration. In many areas of

15 applicati Ommftsir?dimmltwdi@mmmycommci COMBESETION BASEDN i s

i npracticable, so that there. i 'S r g ol i ds
yet, in particuP¥ EX %E&%&Eg ﬁ%gxg{%%sus,n or ?g(rag % Fnair% Jjrﬁ:]n'rge t he
em ssi on of solmmztmmton, amhe:msrsai FHBRE@F VI ronnent al pol | ution. 20
The use of water as |iquid phase in two-conponent poly- ur et hane
coating materials having free isocyanate groups Is in general not

readi |y pos§i bl Bhe simeentimtyeiates to agrwtﬁ,ou%atﬁaw SREpoRitHoN,

al coholic hydrOé%g)e&[&PPf ®Utwo-compd r%hﬁMaIdcﬁéa%Tsercdanfz@r mohtpaubsttbhut ed
pol yurea conpounds %IVIH of f, carbon

de as qﬁi Because of
t hi s, in gEReral PreFesse Pr"ce“t*"rfBreB?J’fa ‘?% ard IF?? ot5% hdt
coatings are regdifiglle-¢eat euel multdewast spbetemst h thelr .. practical use.
Nevert hel ess, nmuch effort has recently been expended in attenpting to
overcone these di sadvan- 30 t ages. For instance, DE-A 42 26 243
descri bes an agOeotbethpasis of tbﬁbbn@@ﬁstﬁﬂﬁhnﬁgRﬁﬂﬁ@ﬁ&lﬁﬁonpﬁégédaGF

po: yi s?cyag_gt eStwo-cofPondft $IIuethahbYéshidpate2éhlsnREk fdfegreat
pol yesters importance in the coatings sector. A disadvantage,

however, is that relatively large quantities of organic
solvents are required for processing, which must be
removed by, for example, incineration. In many areas of

15 application, especially outside industry, such incinera-
tion is impracticablg, so that there is increased demand
here for high-solids yet, in particular, water-dilutable
coatings in order to minimize the emission of solvent and
the associated environmental pollution.

20 The use ‘of water as liquid phase in two-component poly-
urethane coating materials having free isocyanate groups
‘is in general not readily possible, since isocyanate
groups react ‘not only with alcoholic hydroxyl groups but
also with water to form N-substituted polyurea compounds,

25 giving off carbon dioxide as they do so. Because of this,
in general, the service life, pot life and qua{ity of the
coatings are reduced .to levels incompatible with their
practical use. Never%heless, much effort has recently
been expended in éftempting to overcome these disadvan-

30 tages.

For instance, DE-A 42 26 243 describes an aqueous two-
component coating composition based on polyisocyanates
and on self-emulsifying, fatty acid-modified polyesters
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- 2- and pol yur et hanes. European Patent Application EP-A 0 496 205,
as well, describes aqueous binder conbinations based on pol yi socyanat es
and sel f-enul sifying pol yester resins whi ch possess urethane;, carboxyl
and hydroxyl 5 groups. DE-C 31 22 030 describes coating conpositions
conprising polyisocyanate and water-di lutahl e al kyd, mel am ne and
acrylic resins, which conpositions also conpri se water-m scible
sglvents. gnghsggy9ﬁ§@ﬁ§§?é§,tfﬁ?ﬁggagﬁ-dgsféﬁfmxkpﬁmknaﬁﬁdnutabka t wo-

10 conponent binders Is the | Qqw gchi evabl e solids, co : :

rel atively | ow%8PP ?Pﬁi'ta%ﬁ’&lgheggﬁ‘éﬂb%sbtaq"ief)&s bfngérelrb{mﬁ?alsnagérgg?i singly
now been f oundpalsed o8l eoilgdsoeyapabes and asélfeemils ifiydddalpolyesterns,

whi ch are descrj i ai L.aw, lgﬁé;ic rl haabl e,

out st andi ngly f§%%glﬁurgﬁér?ngosgrg§%erd§& g@,éléo ﬁat i'dln !\f\nh?h Hr%%gxggked

pol yi socyarfat e vipsy JBTE s31aRd 83@ describBassiogtipd comBaYHiossi ds
contents, good prilsies apdipigbcpamdte and | Water-dilutabldie dlkyent i on

(heref e provighs A 4Ty O LULSOL L, 20 GompoReabegoBtiong SamPsition

conpri sing : ving-a Vi Scosi
23[err] C of fromrise vategomiPaible]solvwantsi-sting of one or
nore organi c pol yfunctional isocyanates, and b) an al kyd resin

emul si on whose solid conponent com 25 rises.in each case a
proportion by rRisadpantages of thy )ab°f’Fﬁﬁ?%‘6rflbe‘g8*%t8‘F'§ﬁgu3?girﬁrté”oeﬂ kyd
resins andio  compondid) bifriders? ilso thYilolr anhiévanbe eshyidgxgehientti onal
eruleiiiers: ang dNALAYRY 18% vog1 1imit "Hg dde WRIACEorURIER, 15%

based on the ma siron, o rgani ¢ soOl vents, and al so
b4) water. The invention al so provides a process for the

preparation  yi Gfad QAP s$AGPYShdw YeenC e5RAG Stht R0 caguagusxbensler
ally emulsified alkyd resins, which are described in more
detail below, are particularly suitable, outstandingly
15 emulsifying partners for combination with nonblocked
polyisocyanate curing agents, and are distinguished by
high solids contents, good pot 1lives and high boil

limits.

The invention therefore provides a water-dilutable two-
20 component coating composition comprising
a) a polyisocyanate component having a viscosity at
23°C of from 50 to 10,000 mPa-s, consisting of one
or more organic polyfunctional isocyanates, and
b) an alkyd resin emulsion whose solid component com-
25 prises in each case a proportion by mass of
bl) from 60 to 98% of one or more alkyd resins and
b2) from 2 to 40% of one or more hydroxy-functional
emulsifiers, and which comprises
b3) 1if desired, up to 15%, based on the mass of
30 emulsion, of organic solvents, and also
b4) water.

The invention also provides a process for the preparation
of coating compositions composed of an agueous binder
combination with or without auxiliaries -and additives
35 which are known from coatings technology: which compyises

-



conbi nation with or without auxiliaries and additives 35 which are known
firom coati ngs technol ogy, which conprises

- 3- first transferring the alkyd resin to the aqueous phase W th
the aid of emulsifiers and then enmulsifying into the aqueous emul si on
of the alkyd resin a polyisocyanate -component having a viscosity at

23[err]C of from50 to 5 10,000 nPaJerr]s consisting of at |east one
organi ¢ polyi s@irst tewpasfeerihg thésapkytesssin He pgrepaauesns ehasike two
component s ar e SRASEo Sl 4P Unld eiBthoaRl i BUTBEL eying Ofndsanuanate

groups in the polyi Socyanate co C%/ﬁyo gr oups
in the al kyd r@sueous femsipn 009 fhteo @l@(d Tﬁ%séﬁ!lxﬁil |%F? )é’ss tives
used if desidupbnane | REPIRMPr at egli ddd«d tiyhea® X taarwal d)ﬁ eimhtSlme(to

al kyd resm emyl si lor to the additiq f _the Iy
conponent . 1‘3"r9(2’r‘?a5)“lrP tﬁgnﬁﬁgh’f‘?onf agcd:iﬁag’ﬁ’af’ﬁg Pro SN eﬁ? e use
15 of the novetyariateer I:m)nﬁhmat mxt@%&bﬂi@erﬁﬁmﬁ'ﬂamﬁ s°f the d'éﬁ?tl ng

conposi tions a}do éan% SR UREEN such thdbeche! YA60s Yo atee Gaimment a)
conpri ses any desire or gani ¢ pol | socyanates which are |i qbt%oko"z room
t enper a- tQf elegryanidse Q%Waﬁé‘t BBSglﬁ?‘éY?ﬂaié%c‘ﬁmE%%e d 20

to an aliphati ct;hé:yﬁinmajn p;lfahydroayal gphass crorther adkydcresin tarbHom at om
I n general he

f
to 10, 000 a[e gf’ef erabl E‘Rgp%mth%}%s ar[i% Sadm#is&gél tu\é%g ei;fr ﬂn |52

particularly desqmesi amlw@pwm@@c}aﬁm &hegr eﬁﬁ?%éb&aﬂ’a’t‘%’f’ iedire 25

cont ai ni ng onl Yaﬂkap@ééﬁ@'éﬂhlaﬁfﬂrprpz% eal kRhahagatisn of theNpeTy-
| socyanat e groui)s and aV| n an) NCO f unc- tionality of between

2.2 and 5.0 and*&PH err]C of from50 to 500 nmPaferr]s.
The polyi socyanat es can |f required be used as a blend 30 with small

quantities of i«qfﬁ% | &l S.ane'rﬁzl%dagdi?lonal ¥ §MRA dfae rkSEREI h¥et 0 a

value within the's 'd ran wever guyantity of sugh solvents
is preferaBPy of thkelreved e’éll%@l%lh ‘?‘Pfﬂftmatllﬁnfshésn&}éﬂeEﬁaFPﬁgp%ﬂﬁﬁs| tions

ultimately obtabpg€ind homEssi forsdlan@nkeal $ngotofPoends .

The polyisocyanate component a) comprises any desired
organic polyisocyanates which are liquid at room tempera-
ture and whose isocyanate groups are in each case bonded

20 to an aliphatic, cycloaliphatic, araliphatic or aromatic
carbon atom. In general the polyisocyanate component a)
has a viscosity of from 50 to 10,000 mPa-s, preferably
from 50 to 1000 mPa's, at 23°C. It is particularly
'preferably a polyisocyanate or polyisocyanate mixture

25 containing only aliphatically and/or cycloaliphatically
bonded isocyanate groups and having a (mean) NCO func-
tionality of between 2.2 and 5.0 and a viscosity at 23°C
of from 50 to 5_00 mPa- s.

The polylsocyanates can if required be used as a blend

30 with small quantities of inert solvents, in order to
reduce the viscosity to a value within the stated ranges.
However, the quantity of such solvents is preferably
calculated such that,. in the novel coating compositions
ultimately obtained, the mass of solvents is not more

35 than 20% of the mass of water, this calculation including
~ any solvents which may still be present in the alkyd



35 than 20% of the mass of water, this cal culation includi n°g any

sol vents which may still be present in the al kyd

-4- resin enul sion. Exanples of solvents suitable for addi- tion
to the polyisocyanates are aromatic or aliphatic hydr ocar bons, such as,
for exanple, "[err]sopar H', ketones, . g4esters or aprotic water-mscible
sol vents, for exanple N~ 5 nethyl pyrrolidone. Pol yi socyanat es

particularly suekdhl ema3siéonpoprakpbes as® solverites suitabled figai mddi-

pol yi socyanat eg .havi,n | C L phat,h-calyls ed

| socyanat e gr03°6°,f‘ itnogtﬁllr'gn%wg%é\%&?ﬁtﬁeéf%t %‘gﬁﬁ%ﬁ‘gh?ﬁ ?11)@1,13@1@

pol yi socyanat eqiy@rocazbong, shekady Herteerude pirLseBrarY KO8 Sad. It

Is pre-  feidiedd BreAptNidRaterSAEYONS € Sditidnte] fopreadnpmhan-C
pol yfunctional isqQcyanat ?)j" Highly suitable exanples are paint
pol yi socyarmat edethY1pyEroGddoPtom hexanet hyl ene dii socyanat e,

1-isocyanato- 15 3,3,5-trinethyl-4-isocyanatonethyl cycl ohexane (1PDI) and
bi s(i socyanat o I h%él : [ s tl £ng
di i socyanate. C%Pgiyﬁt p I%agg%g.natﬁfﬁ%ggéh%ﬁgfﬁg, mpogie?sojfp rfeft es are
to be under st odtheassdregag achPadarti pelyisocyanykes ohayiRg 2xpia es
whi ch are rnowrb:pqrcy%qo)aﬁigﬁ@epﬁﬁw lﬂdﬂx%i@td; isbefditdten _gurmbdi:ombtamﬂ' ]9r .
i socyanurat e roups, an ow eir _preparat.i a e ree
in a known manr@nteFer FOBI Qa%geﬁi %R%Pgﬁgnﬁflyg.%o%{aggtéﬁge\ége—l,m i al
di i socyanate doatr¢miy mestiomeédcoparhicwlarly preferxethn OL5%ShyP¥RISS.
Particul arly prféf{é&%oo%!rdylﬁfo?w' Y SOFMANAL A1 §eliN 08 6m I S 2 £o

0 nononer .

conpletely free | ] ractions. Preferred aliphatic '
pol yi socyanat esPebyfunctipnalsdgocyanatsfdance with the invention include

the hexanet hyl ene di i socyanat e- based, bi uret-containing

el 6. byt heRbPBELs oRe phle s ey ar® S BRIREE BE17IseafRhRLEET 0!

126, 3 903 127 dediGe®7&r6@2 hexamethirilehe cdipspspanafeur dsispcyanato-
N, N, N-trisgg-i SgCX?g-a{:?ﬂﬁé‘?ﬂQI-z:-iso Wb ebn¥t b BF ASh AN (T PO ) | ARa DI gher
honol ogs, and thé ‘" cycli'c hexamefhyl ene di1socyanate trimers mlgh neet
the 35 above PiF{éFpayanatecyrighespil P‘ﬁ*éﬂapﬂ'a{?é\éfaﬂéﬂ&y \N\&"Fﬁaﬁg- A 4

324 879, which esaendipddoynmiter.i 9Rabhtl Polyiisocfanates” based on these

| diisocyanates are to be understood as being the deriva-

tives of these diisocyanates which are known per se,

20 comprise biuret, urethane, uretdione and/or isocyanurate

groups and, following their preparation, have been freed

in a known manner, preferably by distillation, f£from

excess initial diisocyanate down to a residual content of

less than 0.5% by mass. Particularly preferred paint

25 polyisocyanates are those which are completely free of

monomer fractions. Preferred aliphatic polyisocyanates to

be used in accordance with the invention include the

hexamethylene di isociranate—based ‘ biuret-containing

polyisocyanates which meet the above criteria, as can be

30 obtained, for example, by the processes of "US Patents

3 124 605, 3 358 010, 3 903 126, 3 903 127 and 3 976 622,

which comprise mixtures of N,N,N-tris(6-isocyanatohexyl)-

' biuret with minor amounts of its higher homologs, and the

cyclic hexamethylene diisocyanate trimers which meet the

35 above criteria, as can be obtained in accordance with US~

A 4 324 879, which essentially comprise N,N,N-tris(6-

isocyanatohexyl) isocyanurate in a mixture with minor



| socyanat ohexyl ) isocyanurate in a mxture with mnor . :

+5- anmounts of its higher honologs. Particul ar preference i gi ven
to m xtures which nmeet the criteria specified and conpri se
hexanet hyl ene dii socyanat e- based pol yi socyanat es cont ai ni ng uretdione

and/ or isocyanurate groups, as are 5 formsd by the catal ytic

ol i goneri zati on of hexangthyl ene di i socyanat ' | osphi nes.

Among t hese | at #BeuUnts ?rkex’th{vﬁ S'sl,ghﬁ’&r Pf’g‘ﬁﬁgggbp%?xgtr%gn%%gﬁ gﬂé%?g%h?% ?Eose

having  a vigiventyoani2Biices |ith fmenh Bhea cE(@XIRa[SPECES 18da8dean

NGO functi onal i &Xx\z/t\ﬁ igg&x‘@t%]&e%h%l@ﬂg dsj:i%ocya}lgteIﬁﬁs@&Cﬁ@.t i&ocyanates
rch-arée Tike tabl'e

pol yi socyanat es, C W se sul | I n accordance wth the
i nvention but afentaisinycpeetdipne angfqr jisqsyanugtsr 9FeURe. as are

pol yi socyanat essBpged 199 thé-catalydilcSesigbnépi sAtEMNE ©f Hdxamethylene
techni cal -grade m xtures wt

; h ., 2.6:-di | socyanat ot ol uene a
4, 4- di i socyanat 8+1#8cY@nahe iiihs ﬁaﬂalgﬂ?‘?%gﬁ?’;&%ﬁ-eé"\%‘? h&lg?%e ?‘;%g:rtf’%?s
and/ or hi ghfi xbapes pgsarEkaud e preffexeorat is given polhiats having
ates of this tygevg_r E%otsg | SRC%ANA 6% GORLALY BY WoRf B¥ECs analkOtean as
are obtained by re EEPEA 8 “exéess quantiti s of

2, 4- di i socyanat 8€6| flunetiabnal by yof deetevesinc @@l 3anduBk020 as

trimet hyl ol propane and subsequent distillative renoval of the

unreact ed dii socyanate excess.. Exanpl es. of furfher .aromatic i.nt
pol yi socyardét es Tﬁﬁeapﬁ‘éaﬂ? Ry IsocyRpates, Mﬁé‘ﬁeclaﬁgbﬁ?/asr}’eﬁ%}le
ment i oned by waynokcesgiphee with the invemtdenr spoadenbess preferred,

| socyanat oi socyanur at es ' fo l | r t i, £
li kewi se freed AF6m Jé}(cgggm&rhaﬂok%?r}eq?i g’%ﬁ%%‘é@%ﬁ%ﬁ%&g Sg?é ero gbl yfa4Ly
distillation. diisocghvetpteluvenedonrits teshnich}aratroRbxtuses vt es

whi ch, in order 5t @ _{53Gil| ' L Oy AQPHEOWS4-dii tov e
nodi fied at | easztf%i ];‘?i%g‘hb E[\?vlht‘él ﬁg{ﬁgf‘)%%a{b@:%%ﬁ@%o ol -

. cols, such a
pol yoxyet hy#fene gPpesy 1as4hsBry 6%y pt&pid resl@h@g%ﬁo??mﬁ?r% "’L“?f;/l%i c
groups. Wth pamiigidrahomologpl ekrampres dtharomapdet painbypobpisafyan-
pol yfuncti onal | sogyanat es which, ha g)& ‘{]y r blihSak! Yrdbidd ed in
this way is at PES °§%€%+Sf‘%’%\? (ea}aflerﬁgé% Pﬂ% esdfg’pl%légcg nate, |
conponent . Such grempsanasearer ebbbineddy cranction ofes¥crRy anrBBEYHRMAL es
wth hydrophi | 6£QThod%608natoto1hhd! Mikifipd1§AYaritdalcohols such
i socyanat e-reactive ‘groups_and at . e .
20 as trimethylolpropane and subsequent distillative removal
of the unreacted diisocyanate excess. Examples of further
aromatic paint polyisocyanates are the trimers of the
monomerit diisocyanates mentioned by way of example, i.e.
the corresponding isocyanatoisocyanurates, which, follow-
25 ‘ing their preparation, are likewise freed from excess

monomeric diisocyanates, preferably by distillation.

Also preferred are those polyfunctional isocyanates
which, in order to facilitate dispersion in the aqueous
phase, are modified at least in part with polyoxyalkylene
30 glycols, such as polyoxyethylene glycol and polyoxypropy-
lene glycol, or with ionic groups. With particular
preference, the proportion by mass of polyfunctional
isocyanates which have been hydrophilically modified in
this way is at least 5% of the overall mass of the
35 isocyanate component. Such isocyanates are obtainable by
reacting diisocyanates with hydrophilic compounds con-

taining at least two isocyanate-reactive groups and at



- 6; | east one group selected from pol yoxyethyl ene and pol y-
oxypropyl ene groups and al so ionic or ionogenic groups. For use
according to the invention as conponent a), particul ar preference is
given to sterically hindered 5 polyisocyanates having 4 to 25, preferably
4 to 16, carbon atons, which contain |ﬁ‘ﬁb5|t|on 2 relative to the

NCO group one or _two I|near branched, oy ¢ C|IC al k rou hayi ng 1
to 12 pPeferabI%eisFooﬁe gﬁ?ﬁ%nsﬁrﬁ e& é&etpWéFgSfagarQOKy‘

1,1,6, 6- tetranetbxybfﬁpybéhglgrmuﬁi)anﬂ mﬂ@@yabaie or ionogenic groups.

1,5-dibutylpentanethylene di i socyanate, and p- ‘or mtetramnet hyl xyl yl ene
dii socyanate (TMXDI). It is of course also possible in principle to
use unnodi - Fped yas yhsooydhng edoof thére inypatient iasnedogonent of) ,

exanpl e, provi deBaEé?&ulSP“fp%%bt:@nEQe 1St A RED €0 "BEErical 1$IAINaRYed
Vi scosity. | sOcyanat e conponentﬁ%% Béeln addition conprise
1on

any desired ﬁlxtBPéyb§°?é%n$B?§l@@8}&Haﬂéstﬁe ferablyTﬁe B k&~
resins bl), whi ckagbénsatdmdb) e«hﬂtmeeﬁtdaﬁcfn positiibh £heelatviord itanthaer e

pol yesters nodi f 5 They paL.e at ed
and/ or unsat u- NES g% gpfag}y a0|5§8 i%e?r, bg lﬁ%%hg% ggnégg]%ikgﬁ
carboxylic aC|dsgr¢h95fhavynac1d50caa,ber¢£gnah%xjknto 4, |cagdon mtemst. by

ot her nmonocar bOXi‘:kbﬁ 8650Sthereot Tﬁ% tarm 62 Eaalve@ﬁﬂ&ﬂﬁxféx%ﬂe&h%%%a' to
| inear or 25 brangh ed nonocar boxyl .1 c aci ds

avi car bon
atons. The &t yd&éﬁﬂgyﬂﬁ9tﬁe Ind: d&Wtﬁépﬁﬁt%ﬁ%‘ﬁgleme dlEﬁ%ﬁ#ﬁ‘?’é%t%f and
sui tabl e non- dr ypRgotant YeBehletRY Exy DY IR diisocghhitesptmxited and
nmonounsat urated |inear or branched al i phati ¢ nonocarboxylic acids, with
a nunber of carbon 30 atons which is preferably from6 to 18.

It is of course also possible in principle to use unmodi-~

fied polyisocyanates of the type mentioned by way of
example, provided they conform to the statements made
15 regarding viscosity. |

The polyisocyanate component a) may in addition comprise
any desired mixture of the polyisocyanates mentioned.

The alkyd resins bl), which are suitable in accordance
with the invention,'are polyesters modified with fatty

20 acids. They are prepared from saturated and/or unsatu-
rated fatty acids or oils, polyalcohols and poly-
carboxylic acids. The fatty acids can be replaced at
least in part by other monocarboxylic acids.

The term fatty acids refers in general to linear or
25 branched monocarboxylic acids having 6 to 35 carbon

atoms. The fatty acids may be non-drying or drying.

Examples of suitable non-drying fatty acids are, prefer-

ably, saturated apd monounsaturated linear or branched

aliphatic monocarboxylic acids, with a number of carbon
30 atoms which is preferably from 6 to 18.

Examples of suitable drying fatty acids are unsaturated
fatty acids or fatty acid mixtures which comprise at
least one monocarboxylic acid having at least two iso-



Exanpl es of suitable drying fatty acids are unsaturated fatty acids or
ffatty acid m xtures which conprise at | east one nonocar boxylic acid
having at | east two iso- -7-

| at ed or conjugated doubl e bonds and an i odi ne nunber of nore than 125
g/ (100 g). Preference is given-to unsatu- rated fatty acids having a

| i near carbon chain of from 16 to 18 garbon atons. 5 Specific
exanpl es of suitable nondrying fatty acids are 2- et hyl hexanoi ¢ aci d,

i sononanoi ¢ aci ﬁatéé?foiatdo%j%@a@eaf doubl&os&mg drif tah él@ddn%nﬁuﬁbéﬁ ekeic
acid. Preferred exanpl es re_understood to,.be

d
aci ds are UPMRER Lﬁ}éﬁ%dl%r%%]r%ﬁl i &% e&?“ﬁ&vr‘ﬁggéxef’oéPé gfa%ununber
of more than 12fatged ¥ty asdidslBacindan linear. carbofhasein mdl ddem L6

particul ar, uns t t tt ds having two or three isolated doubl e
bonds and vari ot éié%%%§h(§%§? ‘i gurations, or correspondi ng
pol yunsat ur at ed fatty acids with conjugated doubl e bonds. Such fatty 15

aci ds are psesegiloc{ffc iR res Id¥ f&lhlﬁa@heowosxdryaﬁ& &atty akiiageageoi |,
soya oil, safflower aoil, cottons ed Q sunf |l quer _oi

I
groundnut oi |, JcRthwihexappic agith&FSP@HaE%é?cﬂcté: eﬁﬁ?t&ﬁégF& aPEd
fatty acids cobbmithededtites efacdi® anadl | aveed aldid atdoidaci Prefefriredver 20

oil fatty acid, taI I 0| I )%att}aX: %%I dunag%eg%&egof@é ]Ed%y[lng %(}%gr dr9yadnut

oil fatty acid,® néni c sunt | ower
oil fatty acid. are unsanuuaued menocesbpsyiie ta|¢éd5atlta,mettﬁ dani Arginge

al kyd g §si i—sofoﬁéf@' €nQA ibs en?:.bangg]t an@sher 'cfai'b'bﬁea%%msf atty
acids with the nponents or, 41 to |ntroduce
theminto the aT‘R?ﬂeré§F’Fru99rt r‘éhspartlc‘n@s”t'er?‘ﬁ%%’t’{%‘?? e%ﬁ%n? CafSt he
oi | s. | tha®ing Sewposs Mitrde twglated damledvonddinandl vauddas

051 ool ant & cEEgRsc! BEREI QLR 4808 WLV RB Mty Bafindlegratea, .
t echni cal - gr adefatty ecifdst twitkei gonjugated double bonds. Such fatty
15 aclids are present, for example, in natural oils, such as
linseed oil, soya oil, safflower oil, cottonseed oil or
castor oil, sunflower oil, groundnut oil, wood oil and
dehydrated castor oil. The unsaturated fatty acids
ocbtained therefrom are linseed oil fatty acid, safflower
20 oil fatty acid, tall oil fatty acid, cottonseed fatty
acid, groundnut oil fatty acid, wood oil fatty acid,
ricinenic fatty acid or sunflower oil fatty acid.

In order to incorporate the fatty acids into the alkyd
resins it is possible on the one hand to esterify the

25 fatty acids with the alcohol components or, on the other
hand, to introduce them into the alkyd resin by trans-
esterification reactions of the oils.

It is also possible to employ so-called techﬁical—grade

oils as fatty acids, these oils generally being mixtures

30 of cis-linolenic acid, linoleic acid, oleic acid and

' stearic acid. The technical-grade ocils or fatty acids can

be employed as such or are incorporated into the alkyd

resin through transesterification reactions or after
dehydration reactions (ricinenic fatty acid).



be enpl oyed as such or are incorporated into the al kyd resin through

transesterification reactions or after dehydration reactions
(ricinenic fatty acid). - 8-
Where pol yunsaturated fatty acids are used, particular preference is
given to enploying mxtures of fatty acids containing isolated and
conj ugat ed unsaturation, for exanpl e having a proportion by nass of

from10 to 80% of 5 fatty acids contaim®ng conjugated unsaturati on.
The proportion by mass of saturated and unsaturated fatt
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distillation, isomner- i zation or conjugation. In order to nodify the
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fatty acids may be aced t her ogarb Li s ueh as
benzoi ¢ acid, t&Ftd %m%dgcgajsegggn he eaﬁé F’oégnti%el CS%gcl:&(SfeéEﬁ’

et hyl hexanoi ¢ atédfoom aie did 80%, preferably from ZReteoheadfolPei Bagei ds
which_can be usgy JQOEELY oHd unsathfReda ARG hoidh] Rridie gadtlivudads are
ei ng,

under st ood as or exanple, alicyclic or gé)(g)rgt I C nocgr Qoxyl I C
25 acids RAvi nBreferense cEramitatanedt Ao FoRaYntel §RE Nk pnsaturagg
substituted.  gattySubiad!comed Mpiaid @enlugaded dsowisle Bands .oFoaxaopke, two
or nore carboxyl oups on_ a, _hydrogarbpn.struct . % i
exanpl e, from 4Y?gi§i§g§3rrb?ﬁ1”}g'oﬁ§%ur?g?§ “§H‘°°z%l"l’i°§x¥%%§ i ?%a%]%refﬁ%?‘%? t he
esterifiable deatidsi ventafining onke quol Ywar besdated adpukle shendgs are
anhydri des or "BE:‘Qﬂarred. The fatty acids obtained can be chemically
15 optimized by means of fractional distillation, isomer-
ization or conjugation. In order to modify the properties
of the alkyd resin, up to 15% by mass of the unsaturated
fatty acids may be- replaced by other monocarboxylic
acids, such as benzoic acid, tert-butylbenzoic acid,
20 hexahydrobenzoic acid, ethylhexanoic acid or abietic
acid.

The monocarboxylic acids which can be used together, at
least in part, with the fatty acids are understood as
being, for example, alicyclic or aromatic monocarboxylic

25 acids having 6 to 35 carbon atoms. They may, if desired,
be substituted.

Suitable polycarboxylic acids contain, for example, two
or more carboxyl gﬁoups on a hydrocarbon structure
having, for example, from 4 to 36 carbon atoms. It is

30 also possible to employ the esterifiable derivatives of
the polycarboxylic acids, such as anhydrides or methyl
esters. The dicarboxylic acids which are preferably
employed are linear or branched aliphatic, alicyclic or
aromatic in structure.



esters. The dicarboxylic acids which are preferably enpl oyed are
| 'near or branched aliphatic, alicyclic or aromatic in structure.
-9- Sui t abl e exanpl es of dicarboxylic acids and derivatives

t hereof are phthalic anhydride, isophthalic acid, |ower
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Al cohols prefer® hatogsmated A iy 1drk pF1A8si sich as ghdoro-
al i phati c, cyclOphtm@nnt@n@gdraaahuahnéxscﬁudx&uﬂdbﬁainyy@aet@t2ahgdeo-

hydr oxyl groups 2. 10 24 carbon atons. and cul ar
mass of from 62 PRCHARLE, AVEERES. 4 Ritumes Shelpata, FqpcRERy L1 1e
secondary and teamds of Iatghdtydfmuthgraiupal Tc’mdl thear cledivatdves,
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desired by ether or ester grou e conpoun ) enployed
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An appropriate tricarboxylic acid can also be obtained by

20 substituted addition or Diels-Alder reaction of maleic
anhydride or (meth)acrylic acid with an unsaturated fatty
acid.

Alcohols” preferred for the synthesis of the alkyd resins
are aliphatic, cycloaliphatic and araliphatic alcochols
25 having 2 to 6 hydroxyl groups and 2 to 24 carbon atoms
per molecule and a molecular mass of from 62 to 434 g/
mol. The alcchols may have primary, secondary and terti-
ary hydroxyl groups. The linear or branched, substituted
or unsubstituted carbon chain can be interrupted if
30 desired by ether or ester groups.
Examples of the compounds en"tploy'ed as diols are glycols,
such as ethylene glycol, propylene glycol, 1,4-butane-
diol, 1,6-pentanediocl, 1,6-hexanediol, 1,2.-decanediol,
2,2-ethylbutyl-1l, 3-propanediol, 2,2~dimethyl-1,3~-propane~
35 diol, cyclohexanedimethanol, 1,l-isopropylidenebis(p~
phenoxy)di-1-ethanol, 1,1-isopropylidenebis(p-phenoxy)di~
2-propancl, di(hydroxyethyl)-5,5-dimethylhydantoin, and



phenoxy)di -1l -ethanol, 1 ,1-isopropylidenebis(p- phenoxy)d| 2- pr opanol
di (hydroxyet hyl ) -5, 5- dlnethylhydant0|n and

- 10 - t he hydrogenated bisphenols A and F. As ether al cohol's use
i's made, for exanple, of diethylene glycol, triethyl- ene glycol,

di propyl ene glycol or tripropyl ene glycallo - and et hoxyl ated or
propoxyl at ed bi sphenol A or F pro- 5 ducts. Exanpl es of

hi gher - f unct i onghepaydebgeantedl pdepheénols A'tandeFhyhs| ethamealcohols

tri met hyl ol prop r h op -
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pol yhydric coggli such as trlnethylolpropane pent a- erythritol, and
sugar al coh *as mannitol or sorbitol, and m xtures thereof
15 Primary nonoal cohols having a chain-term nating action, such as

i sodecanol , cyc ﬁgi@gl’o?enﬁi'éh@f'cﬁnmtl%‘a&at%&}mls agfé)hg%;ngl "when

|ncqrporated by caondensation 1n trons
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AL koo ot o85G Ben loh R RIS, bnear 200
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the ratios of P° Y@d&r\}é’l haPhod sg F4hh| 35 1 BEkRe LRPARcd, BRI Hesired,

by working in st@@&hr‘ﬁlﬁlappm@r |ﬁ1b%.rprml@ndshbnn$s30maﬁﬂﬁt613| W on
criteria are feuggﬂ ffoﬁp % N8 RS} %Qgeékéﬂeéﬁof in the art.

15 Primary monoalcohols having a chain-terminating action,
such as isodecanol, cyclohexanol, benzyl alcochol or fatty
alcohols, can be incqorporated by condensation in certain
proportions, preferably when carboxylic acids having a
basicity of more than two are used.

20 The alkyd resins can be prepared by polycondensation in
accordance with known methods, as are described, for
example, in S. Paul, Surface Coatings, pp. 70 to 139,
John Wiley & Sons, New York, 1985.

The polycondensation can be carried out by heating in the

25 melt or by an azeotropic method, with elimination of
water. The desired number of hydroxyl and acid groups can
be introduced by an appropriate choice of the ratios of
equivalents, a suitable reaction regime and, if desired,
by working in steps. The appropriate process conditions

30 and solution criteria are familiar to the person skilled
in the art.

Suitable hydFoxy-functional emulsifiers are alkylphenols
and alkylphenol ethoxylates, alkyl ethoxylates, alkyl
glycosides, as described for example in DE 34 04 558,



Sui tabl e hydroxy-functional enulsifiers are al kyl phenols and

al kyl phenol et hoxyl ates, al kyl ethoxyl ates, al kyl gl ycosi des, as
descri bed for exanple in DE 34 04 558, al kyl

pol ysacchari des, sorbitol nono- and diesters, et hoxyl ated sorbitol
esters, sorbitol hexaesters, propyl ene oxi de- et hyl ene oxi de

copol yners, polyvinyl al cohol s or panflially hydrol yzed pol yvi nyl

acetates, and 5 water-sol uble ggdroxy-functional polymers,, formed by
addi ti on pol ynélkydt i pplyesrebasideon FOpdEeLzalPRe ordnd  JI&SF&Eirt i on.
Sui t abl e hydr optifosakitenal petpmsdler sesteryat esogbliuble hexapaitpesters

whose solubility in water derives fromthe.10 pol | ere
gl ycol has bee repydexs h?é%gg eéhy{ﬁﬁ?ic’%éﬁbo%éﬁéfgﬁg&%? #%ﬁ' tngahigh
acid nunber. alcohedsst czubartpakivridrelysedi pehyvinn dresdatason@adni ng

pol yuret hanes qg,palWieiiane RaryiyesandiGlhCapdi§mers PrRRaead by
reacting pol yfunctjonal isocyanate 5 inter alja,

| Swth, 1 I . .

hydr oxy- f unct i ARfitHen Rglamergzabdphet fERdensation PRMEIHGRE B Fonent ,
t he pol yest er s hsiyr@daidiamed by condensation fromthe pol ycarboxylic
aci ds and pol yol s al ready described above, and pol yethyl ene gl ycol
and/ or di hydroxy acids, for exanpl e dinethyl ol propionic acid, as 20
hydr ophi | i ¢ corpwitahle hydriexyrfunchbonak ipglyestessspon watertagliple

?ol yam neIS- Theﬁab kw@dm tanwimfyetb,tanagterdge&&eeg_ qrx@npr@@t refl,
or exanple, in_bulk or . in [ne sol've y.addin i isogyapates to
the hydrox¥®confRfe that Eﬁhgeg?yb?n%hggﬁc%£t§ﬁ§iBﬁeru e a3 ydro-

.i socyanat e- f uncphbhid Gmpgqreapolaydgos ook hehaduagusagikdasenbesi ng

pol yam nes. In order to prepare the al kyd resin enul sions, these

alkyd resins are first of all mxed with the above- descri bed,
emul sifiers or Batiewlayr prsferenedsisi wivan to hydrerkiccentadRr¥rte of

the inert sol vepésydesendhasd 39 pPoDY€rethane-polyureas which can be

prepared by reacting polyfunctional isocyanates with,
15 inter alia, hydroxy-functional polyesters or polyethers
as hydrophobic component, the polyesters being obtained
by condensation from the polycarboxylic acids and polyols .
already described above, and polyethylene glycol and/or
dihydroxy acids, for example dimethylolpropionic acid, as
20 hydrophilic components, with or without chain extension
using polyamines. These polyurethanes or polyurethane-
ureas are prepared, for example, in bulk or in inert
solvents by adding diisocyanates to the hydroxy compon-
ents or by chain extension of isocyanate-functional
25 prepolymers in the agueous phase, using polyamines.

In order to prepare the alkyd resin enulsions, these
alkyd resins are first of all mixed with the above-
described emulsifiers or emulsifier dispersions, in the

presence or absence of the inert solvents described
30 above.

The mixtures comprise from 40 to 97, preferably from 50
to 95, parts by weight.of the hydrophobic alkyd resins
mentioned in a blend with from 3 to 60, preferably from
5 to 50, parts by weight of the specified emulsifiers or
35 emulsifier dispersions. However, it is important to



The m xtures conprise from40 to 97, preferably from 50 to 95, parts
by wei ght of the hydrophobic al kyd resins mentioned in a blend with
from3 to 60, preferably from 5 to 50, parts by weight of the
specified emul sifiers or 35 enulsifier dispersions. However, it is

I mportant to - 12 - select the
nature and proportions of the individuat 12 -conponents, within the scope
of the comments nade, such that the proportion by mass of ethylene
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m xt ur es in water, which can be done either sinply by stlrrlng 15
water into th | .ntroduc ni ture, of t
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efrul si ons .can baylgoodi eglers or N—ﬂﬁthnﬁﬂmareluﬂengikyd resin enulsion, it

is al so possible first to prepare an aqueous sol ution of the
enul sifier, 25 into which the alkyd resin_is then stirred ynder heavy
sheari ng. The, @auegHs- ?W%%a’ﬁsﬁg ébﬁ%%’é’i‘"c‘?’lﬁlé“c&fc’édbﬁ?a??]eweoy

invention are prepared by dispersing the novel mixtures
in water, which can be done either simply by stirring

15 water into the initially introduced mnixture of the
synthetic resins with the emulsifier, using customary
dissolvers or stirrers, or else by pouring the mixture
into water, with vigorous stirring. If desired, it is
possible first to add part of the water to the above-

20 described mixture aﬁd theﬁ to pour this mixture, with
stirring, into the remaining quantity of water. In this
way, stable oil-in-water emulsions can be obtained.

éo prepare the alkyd resin emulsion, it is also possible
first to prepare an aqueous solution of the emulsifier,

25 into which the alkyd resin is then stirred under heavy
shearing.

The ready-to-use coating compositions are obtained by
emulsifying the polyisocyanate component a) in the
agqueous emulsion of the alkyd resin b}, the alkyd resin
30 emulsion taking over the function of an emulsifier for
the added polyisocyanate a). As polyisocyanate component
a) it is possible, but.not preferable, to use hydrophili-
cally modifiéd polyisocyanates which, because of the
incorporated ionic or nonionic hydrophilic centers, are
35 autodispersible.



emul sifying the polyisocyanate conponent a) in the aqueous enul sion of
tsthe al kyd resin b), the alkyd resin 30 enulsion taking over the function
of an emulsifier for t he added pol yi socyanate a). As polyi socyanate
conponent a) it is possibte, but not preferable, to use hydrophili -
cally nodifidd polyi socyanates whi ch, because of the i ncor porated
ionic or nonionic hydrophilic centers, ar e, 35 autodi spersi bl e.
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t echnol ogy. auxi |es an add| ives ma esent in
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exanpl e hygoxy k0 QUpRsstgh vo inbBESE- S0k dtle Nl 1y inaccoun

i n connectioOn m Xin onents a) an
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above-descri bedafiydeouul- GNcH Nhed Wictioma2§ o Seensiabe tidmiIvgyd L he

I socyanates. As auxiliarie Lves the rise..far
exan%le plgnenggese auxlliarles and ag itives mayya S0 % rr%reseht %

the polyisocyanate component a).

15 If desired, the dispersions according to the invention
can be modified, prior to, during or after their prepara-
tion, by the addition of other polymers, for example
polyacrylates, polyurethanes, hard resins or polyesters
in solution or dispersion form. If the additional binders

20 carry reactive groups, for example hydrogyl groups, then
these groups must be taken into account in connection
with the mixing ratio of components a) and b).

“The coating compositions according to the invention
consist of the above-described hydroxyl-containing water-
25 dispersible binders and the isocyanates. As auxiliaries
and additives they can comprise, for example, pigments,
fillers, coatings additives, emulsifiers .yhich are
preferably incorporated into the network via reactive
double bonds or hydroxyl groups during film formation,
30 especially nonionic emulsifiers, leveling agents, anti-
foams, rheological auxiliaries, catalysts, siccatives and
further binders. The purpose of the additives is to
influence coatings properties such as, for example,
curing times and surface quality, or to influence appli-
35 cations-related properties, for example the viscosity.



fillers, coatings additives, enulsifiers which are preferably

I ncorporated into the network via reactive doubl e bonds or hydroxyl
groups during filmformation, 30 especially noniontc enulsifiers, |eveling
agents, anti - foanms, Theol ogical auxiliaries, catalysts, siccatives
and further binders. The purpose of the additives is to I nfl uence
coatings properties such as, for exanple, curing tinmes and surface
quality, or to influence appli- 35 catroms8-+el ated properties, for exanple
the viscosity. - 14 - I n order
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add proportionso ﬁdérggstemwf moreortgw@m 40fi by opass i cﬂne%ferably from

50 to 95% by mass, with a viscosity of from 0.5 to
2000 mPa*s, preferably from 1 to 20 mPa-s.

Suitable pigments are the customary pigments, for example
20  those described in DIN 55 944: preferably carbon black,
titanium dioxide, finely disperse silica,. aluminum
silicatg! metal powders or flakes, organic and inorganic
color pigments, anticorrosion pigments, such as lead
:compounds and chromate compounds, and metal-effect
25 'pigments. In addition to the pigments and fillers it is
possible if desired to employ customary organic dyes. It
is likewise possible to add proportions of crosslinked
organic microparticles.
The methods for preparing the coating compositions from
30 the individual componehts are known. For example, it is
possible to disperse the pigments in a particularly
appropriate grinding resin and, if desired, to mill them
to the required particle size. Another procedure envis-
ages milling the pigments in the aqueous dispersion of
35 the binder component b).



The nethods for preparing the coating conpositions from30 the individual
conponents are known. For exanple, it is possi bl e to disperse the
pignents in a particularly appropriate grinding resin and, if desired,
to mll them to the required particle size. Another procedure envis-
ages mlling the pignments in the aqueous disspersion of 35 the binder
conponent b). In this context care should be taken to ensure
that the st &bi lthiig cbnthetagarveushdutpersi brkerertd rnaurd fdwtedthe

during the mill 'eeqbgme sor Eﬂlé %J&)déﬂedfgp%q%%rpm&tams e it s it
I's possible to add turt bi nder tConpon- ents, These yp conpr i se the

external Iy enul SPFiBg §PEyH‘1111n9e§Fﬁ§eﬁF tﬂ%llr?f\’/’e’fﬁ i e §4sIpksiqe
ot her binders ofthe piyReftsdbscd pedsableeto ldadirurthdr Bﬂna@ercaqmn—ngs

I b dded d t fl t f
xanpl o, di Spor SPEFT £hese ndy ‘Gopntiad FHCSXTARRARES pET i il B 1
procedure, theresinexbérthé |inwentliornf and, alkydegigwidis opheri pinlders axf
ot her . cust o%r epabé%lc{'fﬁéci's M. rir% Yot dedn X%ﬁrﬂh&? &oatiddd tle

water, with or wt e addition of fillers, gnents, col ordnts and
the |ike, and tRUXifiardes Fan e addefeiBeRrdnr £9 éPFféPeB‘éE BFoRertas) |

mll, to form suckaekss forhegampas] e&lglgékgilﬁrllttg diluted with water and,
i f deS| red, adm xed w th further resin enul sion and additives to

prepare the ready-to-use coating formul a- tions. 20 If desired,
pi gment s orlcoatlimngacauxdanaei esitttay anbshebe prefenesknpronedonppnetite a) .

Tni's coatlngs compaRshl e emu1 s90EH 4L iyd WAAYEOLS, ?Wﬁ%iredt dther

di spersible int ueous a nmul si on desi
cont ai n " s MEAUSEOIEFYT thasknt ﬁe%*@%nﬁeescﬂlﬁéﬁt of b} qrixed é’é-tt&‘b a 25

l'ish an approprilgit®1é seasd,y vfﬂih chxsneitai&m €I eadditich of BELiaken toO
ensure that the addltlves are un I eac e i sogyanatge

conmponent . The B #1%11‘%3 W’%‘ht&ll@o% IS as
but oxyet harid ordidsi;med ontamEOalLenhtbled i passabball mill, to form

pastes. These pastes can then be diluted with water and,
if desired, admixed with further resin emulsion and
additives to prepare the ready-to-use coating formula-
tions. '

20 If desired, pigments or coatings auxiliaries may also be
present in component a). This coatings component is .
generally nonaqueous. However, it is dispersible in the
aqueous alkyd resin emulsion. It may if desired contain
‘small proportions of organic solvents in order to estab-

25 1lish an appropriate viscosity for dispersion. Care should
be taken to ensure that the additives are unable to react
with the isocyanate component. The brief mixing of iso-
cyanates with alcohols, such as butoxyethanol or diace-
tone alcohol, is possible.

30 The coating compogitions according to the invention can
be applied to the*materials to be coated using customary
techniques, for example dipping, spraying or rolling. The
applied film subsequently crosslinks.

Crosslinking can be effected at temperatures of, for
35 example, from O0°C to 1508°C. The coating compositions



30 The coating conpositions according to the invention can be applied
to the materials to be coated using customary t echni ques, for exanple
di ppi ng, spraying or rolling. The applied filmsubsequently crosslinks.
Crosslinking can.be effected at tenperatures of, for 35 exanple, from
O[err]C to 150[err]C. The coating conpoSit%ons

- 16 - according.to the.invention can_adyant ageousl e cure
relatively | ow ?Sﬁﬁ’égé?%rteos%h’reofmé?(%%?% 1k ?éﬁ%@?%?%?lzssyy ¢ S%ei% ﬁge%{
l0[err] C and 80feilattyekypkey didnpelretune8)| for |exanleaplr §pmperaturese, a

flash-of f tine gapybenaidodeshd @elcapaspbef{ ol ey ﬁoelcc{»pwoidlk&@gapprog- The
t hi cknesses of the coats | i ed depend on_t he d use,  of the

I_nt end
coating conposi trilBFr?'FBrfgg RppEt time (ﬂaéhrb(?oa'@'tls}W%‘es:a Fﬁr??ﬁﬁegngFeup to
60 [err]m p@m gnerbedlinkib@secoats or topcoats a thickness of from10 to 50
[err]m 10 coatings as fillers or stone-chip resistance coats a
t hi ckness of from30 to 100 [err]m and anticorrosion prinmer coatings a

thi ckness of fr@he2othickmegsas |af the copkscomnldgdcodprendi G atber ding
to the inventiolnténded Hdel ab# echOr c8hEHAE- E6RboLi P SNESFot ORGARPS 2N

prinmers. 15 Any desired. substrates.are suitable, e | es _hein t al
substrat es suchcg'g’afrfzﬁ‘ﬁ?salhﬁ?ﬁem?m igness onni® aFPi E%nﬁm' ?&Eg‘f&%&ggs,
such as nineral sslesbréiseor( éopcoabacaetbickness gbfisxomwdodtoplbasuings

substrates,guc '?:o%g:iBgEYOASEf Ff1ers pgp%ﬁbqé—l&ﬁ'i ﬁ gx]%iﬂ&a%@ey utgidangs,

r
and, if desired, 2 ubstrates provided wth a mnary coati ng.
Appl i ca- t 1o KRR SHeofnlECR 3 T 108 81/ cRB AR {ASHOE PEiBer
strate. It is alatings bl ehickepss adf finon Re toetrooim. wet" met hod.
For this purpose the coating conposition of the invention can be
applied, if desired after a short 25 fl ash-of f phase, to a substrate
provi ded with a Thenceeating composildEdre cardaniiconpusi then invention| d¢

possibl e to applghjitable® £bitr §0851 6080410 ¢1698HAS] L £8PcbLtd Nehd P4BmetRAL | NY

15 Any desired substrates are suitable, examples being metal
substrates such as iron, aluminum or zinc, nonmetallic
substrates, such as‘hineral-substrates {e.g. concrete,
glass), wood, plastics substrates, such as polyolefins,
polycarbonates and polyurethanes, and, if desired,

20  substrates provided with a preliminary coating. Applica-
tion can be made to a dried or crosslinked coated sub-
strate. It is also possible to operate by the "wet-on-
wet" method. For this purpose the coating composition of
the invention can be applied, if desired after a short

25 flash-off phase, to a substrate provided with a noncross-
linked coating composition. It is also possible to apply
a further coating composition to the novel coating
composition, without drying or crosslinking beforehand
and, 1if desired, after a short flash-off phase. The

30 further coating composition may comprise a coating
composition on the basis of the present invention or
another coating composition. Subsequently, the coating
films are crosslinked together. '

The coating composition according to the invention is
35 particularly suitable for use in multi-coat finishing,



conposition, wthout drying or crosslinking beforehand and, if
desired, after a short flash-off phase. The 30 further coating

conposition rmay conprise a coating conposition on the basis of the
present invention or anot her coating conposition. Subsequently, the
coating filnms are crosslinked togetharn. - The coating conposition

according to the inventionis 35 particularly suitable for use in
mul ti-coat fini ¥ithg,at least one coat being prepared using 37novel

with at |east opgagqal Q%ﬂﬁbé¥ﬁﬂﬁ¥ednystﬂgsadﬁﬂﬂéxt 1tCQ§tkﬂ%51ble,
conposition. In this ¢ontext i

t 0SSi endi ng%qon
pi gment at i on, téePFBHGBQ °POFh8x8 %ntatl°%4é%ﬁcRﬁé |Qﬁiypyﬁasecoat
or topcoat conp@:alehmbatScoﬁpdsﬁtsms,t Gn@etioft bestespavee cmpoesittionss,

fillers or a8 %o %&%L%ﬁ%gdrggfstgnégaéo oé&é?gﬁémuff¥¥g%£“or

tions applled to a baseco ased on an
sol vent - cont ai nip¥jressti g rrmfsagied mse Tise tdedt |aﬁgs°1¢ﬁ;§°at asmngisicd are

di sti ngui shed b)(: fyx&h 1ie8StSt ANcEsecbdt GRil8 idl 9§§ ae&&n&ﬂ WI ty
and enhanced res . appli % * 1 o

tan h foll ow
st rate the. MRCANEGHONMAENING cqafinhPompast Aoty Fos HBRFLAFS thus
per cent ages bel @wbtarimed arepdmhrﬂguinﬂmddybya)sisglmmimresumaamee & Jegif i ed.

15 DXamIgs | gloss MULHKIANUEHAONA AB!chbhERaTkesiatanol bty

di met hyl ol pr opionic acid are sus at about
pol yet hyl ene gl y&&S-1000 (nean rml ecul ar mass Merr] about 1000
glnmol ). Then, after heating to 70[err]C 20 51 g of tetranethylxylylene

di i socyanat e Di d 6. 6 e so¢ T are
added dropwi se (e %{angﬂre& DG glo"t‘é{:rﬁ {'ﬁ% a‘ﬁ’o?'g %J)e]e
70[err]C ( abodterBGs ,m p)artémcmchl Inuuferb.bell smn:x;caarrataejdaasbbéew are
added, the adm X{Unesmis oHd Wyetadk LifelsPAUAM &R 'Pecified.

15 Examples
Hydroxy-functional emulsifier E1

26.8 g of dimethylolpropionic acid are suspended at about
80°C in 100 g of polyethylene glycol 1000 (mean molecular
mass M, about 1000 g/mol). Then, after heating to 70°C,
20 51 g of tetramethylxylylene diisocyanate (TMXDI) and
36.6 g of tolylene diisocyanate (TDI) are added dropwise
at a rate such that the temperature does not exceed 70°C
(about 30 min). Once all of the iéocyanate has been
added, the admixture is stirred at the temperature for
25 one hour and the reaction temperature is then raised to
90°C. The temperature is maintained until the isocyanate
content has fallen‘'to 3.8%. Then 30 g of ®Genapol 0-100
(ethoxylated fatty alcohol} and 60 g of a polyester made
from isophthalic acid, adipic acid, neopentylglycol and
30 trimethylolpropane (OH number 107 mg/g, acid number 3 mg/
g) are added and the mixture is stirred at 90°C until the
NCO content has fallen to 1.4%. Then, with vigorous
stirring, 400 g of heated deionized water are added over
the course of 10 minutes. This is followed directly by
35 the rapid (about 5 min) dropwise addition of 3.75 g of



25 one hour and the reaction tenperature is then raised to 90[err] C
The tenperature is maintained until the isocyanate content has fallen
to 3.8% Then 30 g of [err] Genapol 0-100 (ethoxyl ated fatty al cohol)
and 60 g of a polyester nade fromisophthalic acid, adipic acid,
neopent yl gl ycol and 30 trlnethylolpropqge (OH number 107 ngy/g, acid
nunber 3 ny/ g) are added and the ture is stirred at 90[err] C until

400 g of heat ed B ONIIRG-air a0 AP SuRuRTATCan SIS J°08, BetoniaRyl 111 1O

mnutes. This iwatiesl.| Gaddowingcthy pgdBbion rRf 14t @ (IR AARIBPopW se

addi tion of 3. 73q Ofreaction time of 3 hours at 80°C, a further—418 g
triethylenetetramne dissol yed in ei,oni. ze hlomnng

the addition ofefs tﬁflﬁtS‘VlPF‘IlEFh?ﬁ‘%njr%oeo ¢ ﬁ&lgn?’%act"f%ne fid% hour s
at 80[err] G a dnd ther mdxuge is tdfent coelad) amma@t&ﬂrélk%@tﬁlge?éﬁl%llém zed
wat er are addeg)bq_'al fd the mxture is then cooled. A pastelike dispersion
is obt ai ne ‘Al kyd resin enul sion Al 220 g of the
above-described enulsifier emulsion El are added to 200 g of a

commer ci al al kyh kvaSirediay iengilsioal A110 content of 34% (e.g.
[err]Alftalat AF 342 100% and the m xture is stirred at 70[err]C for
about 60 mn until it is hormpgeneous. After adding 1 m of amoni a
wat er (25%, 70220 of aifitime abovéztasaribed seulsifier 7epelsie Hle aFfied

dropwi se very sloywly do 208 tdﬂo\f' QOkBHReSELLT Iangcy(dali@utinZhawﬁ@)an Avini | ky,

pseudo- plastic dispersion is obt ﬁ Lesin e sion A2
40 g of [eRP]Gepembent- 1’(50 5% héRyP at ea‘lf‘f’&f‘%?talp‘@oh%ﬁ) i 8 nab
butyl gl ycol ar epageeee t Ds 200igreaf =t cromerfoirakb20t 6al kinl wesih itavlsng an

oil content of 420?§ % %err]AlftaIat AM 424 1009 and the mxture is
stirred at 70[eP?T ?% Uhout 60 mn until it is honogeneous,
After adding 1 ml of ammonia water (25%), 70 g of deion-

ized water heated at 70°C are added dropwise very slowly
15 with vigorous stirring (about 2 hours). A milky, pseudo-
plastic dispersion is obtained.

Alkyd resin emulsion A2

40 g of ®Genapol 0-100 (ethoxylated fatty alcohol) and
10 g of butylglycol are added to 200 g of a commercial
20 alkyd resin having an oil content of 42% (e.g. ®Alftalat
AM 424 100%) and the nixture is stirred at 70°C for about
60 min until it is homogeneous.
After adding 2 ml of ammonia water (25%), 230 g of deion-
ized water heated at 70°C are added dropwise very slowly
25 with vigorous stirring (about 4 hours). A milky disper-
sion is obtained.

Coating composition

19.5 g of the externally emulsified alkyd resin emulsion
Al are diluted with 2 g of methoxypropyl acetate and
30 mixed with 6 g of a polyisocyanate (®Bayhydur LS 2980}.
The pot life of this mixture is more than 4 hours. The
films, cured at room temperature, were free from tack,
clear and crosslinked and exhibited good evenness. After



After adding 2 m of ammonia water (25%, 230 g of deion- i zed water
heated at 70[err]C are added dropwi se very slowy 25 wth vigorous
stirring (about 4 hours). A mlky disper- sion is obtained.
coating conposition 19.5 g of the externally enulsified al kyd resin
enul si on Al are diluted with 2 g of methoxypropyl acetate and 30
m xed with 6 g of a polyisocyanate ([err]Bayhydur LS 2980). The pot
life of this nmixture is nore than 4 hoursl®The films, cured at room
o e ness aFy LS al 'O E s 30 mimfl AW RIS Y] POTEN O
dryi ng at 80[ erp¢@itibum 3Daminesess anfi abréO[tdvan] Addrs 18eheumeasuregendul um
har dnesses of kg NRBsd08oS nte® iBISUER s agtlll Off £GRERLP UBLE BN 150
at resis

s after a further wee roomtenperature. e sol ven ance
(xyl ene, 5 5 n¥FatRedemtenataine.| nEheurslvient hreshayanee chedianent . 5

Sini|arc;e$B|tSmﬁhﬁt@@ia&fﬁihéﬂﬁﬂlnbh%u&b&YQnrQﬁiﬁ P& was exdN vk,
Eatent alm®  similar results are obtained with the alkyd resin emul-
sion A2.
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1. A water-dilutable two-conponent coating conposition conpri sing
5. a) an i socyanate conponent having a viscosity at

23[err] C of fromb50 to 10,000 nPa[wee]s, consisting of one
or nore organi c polyfunctional isocyanates, and b)

an al kyd resitfa—emilsion whose solid conponent 10 conprises in

each case a by mass of bl) from60 to 98% of one
or nore mfmﬂ ,m lil‘“m | resi ms 28nha b2) from2 to
40% of one or nnr 1 functional emulsifiers, and
whi ch com 15 prises b3) if desired, upto
15% based on the nass of emul sion, of organic
sol vents, and al $Qtent Claims b4) water. 20 2.
A wat er - dllutable t wo- conponent coating conpositlon as claimed in
claim1l1, wherein the isocyanate com ponent a) has a nean
i socyanate functji onalal {4t@k~dilutable tw Bohpbredtocoating compodition
wat er - di | ut abl e two- conponent coatlng conposition 25 as clainmed in
claim1, wherein the g5t he nunber of isocyanate groups in
conponent a)sto the a) an 1swyhaatef chypdonenyt lgawims a nvidwositydatr esin
b1) i s from 0. 354 L0038 dyem 50 £o 40, B0 BERL 20 LUKERLEIng o

erein

t wo- conponent coat i ng conp03|t| med i n

the i socyanate com one opaIER oayanmlngﬂétfwm’ﬁém@éslw¢m%ﬁm e

deriva- tives whgh structures selected from bhiuret,
ur et hane, uretdi one and isocyanurate structx es. .
- 21 - 5. A watdr - didu g ERSIDREBNEREN cBRPFRGSEHIP SPTFRReNt

as clainmed i claiml, wheomptricke pnledemchaisenal proportion byomgasades
contain only aliphatic St%ﬂstu%%%m 60 to 98% of one or more alkyd
resins and
b2) from 2 to 40% of one or more hydroxy-
functional emulsifiers, and which com-
15 ) prises
b3) if desired, up to 15%, based on the mass
of emulsion, of organic solvents, and
also
b4) water.

20 2. A Wgtef—dilutable two-component coating composition
as claimed in claim 1, wherein the isocyanate com-
ponent a) has a mean isocyanate functionality of
from é.z to 5.

3. A water-dilutable two-component coating composition
25 as claimed in claim 1, wherein the ratio of the
number of isocyanate groups in component a) to the
number of hydroxyl groups in the alkyd resin bl) is
from 0.3:1 to 5:1.

4. A water-dilutable two-component coating composition
30 as claimed in claim 1, wherein the isocyanate com-
ponent a) employed comprises diisocyanate deriva—
tives w1th structures selected from biuret,
urethane, uretdione and isocyanurate structures.



6. A water-dilutable two-conponent coating conposition 5 as clainmed

i‘n claiml, Mte com ponent a) contains less

t han 0. 5% of rmﬁ di i socyanat es. 7. A water-dilutable

t wo- conponent mn‘ym#m) as claimed in claim1, wherein

the isocyanate ‘coft 40 ® nent contains at |east 5%of a .

pol yfuncti onal i socyanat e whichpi s- obt ai nabl e by reacting a

di i so- cyanate with a hydrophilic conponent containing at

| east two i socymnat & watetr-delgtabpe ﬁml—caatmldoe@m&: coating colpes ot omp g
sel ected from pol yoxyethy d o] an

i onic or ionogenic )g&réou"foism-q‘{l’(?i I ‘gpa%h wat er?rdelrlﬁttlgﬁ;’ B%%\gggo%épjg%g

coating conposition isocyanategscenbhaimdonly dildiphationiséruicturies .

pol yfuncti onal I socyanat es are obtai ned by reacti ng sterically
hi ndered di i sogsyanat es having_4 to_ 25 carbon atons. 20 A
wat er - di | ut abl &+ wo2c FRyEHEAL1EEaP] A GtwRTRAIRANeHt coating C%P%h'ﬁ'-m in

claimi1, weerein thexsprdJMJiﬂeIdOIinby:lalm 1, Ehﬁﬁésnoﬁhéaiﬁédf&?ﬂaﬁélcbom-f
unsaturated fatty a esi Ny GATPQ)l ent s from
10 to 80% %i‘wé-‘te dﬁonttg&ng t%ﬁ)% %‘Sﬁen‘% coat %ng BBt on 25

as clainmed in clai m@lmaneshe proportion by mass of
saturated. and unsaturated fatty aci ds |n the al kyd resin

conponent bl) is from 20 to _70% A water -di | ut abl e two-conponent
coating conposi%+ion® Water’dlé's}tEPb?n%‘ﬁ" |‘FP“&B°£%"—7°°®E&P€| FORPRSBF MR t i on

by 30 ~  nmass of a@@@iyr@dkwne@ugmoupsmarémﬁ 88b 1 Us60p@REte com—

0,
f:ntzzot theldal kyd reS| m—:n'%Ll conta;.r?sl) ag t}.2e>a>stl S %nogf a polyfuncglértfa{' 20%

1socyanate which is obtainable by reacting a diiso-

cyanate with a hydrophilic component containing at

least two isocyanate-reactive groups and at least

one group selected from polyoxyethylene and polyoxy-
15 propylene groups and ionic or ionogenic groups.

8. A water-dilutable two-component coating composition
as claimed in claim 4, wherein the polyfunctional
isocyanates are obtained by reacting sterically
hindered diisocyanates having 4 to 25 carbon atoms.

20 9. A water-dilutable two-component coating composition
as claimed in claim 1, wherein the proportion by
mass of saturated and unsaturated fatty acids in the
alkyd resin component bl) is from 10 to 80%.

10. A water-dilutable two-component coating composition
25 as claimed in claim 1, wherein the proportion by
mass of saturated and unsaturated fatty acids in the

alkyd resin component bil) is from 20 to 70%.

11. A water-dilutable two-component coating composition
as claimed in claim 7, wherein the proportion by
30 mass of polyoxyalkylene groups in the solid compon—
ent of the alkyd resin emulsion (bl) + b2)) is not
more than 20%.



12. A water-dil utable two-conponent coating conposition as clainmed

in claimld—wherein the emulsifier com ponent b2) is a

hydr oxy-fu ur et hane- pol yur ea di spersi on. 5 13. A
wat er - di | ﬂg@ﬁw ﬁ H{nt coating conposition as claimed in
claim1l, ier com ponent b2) is obtained by
chai n extension of a pol yet hyl ene gl ycol -contai ni ng, '

i socyanat e- f unc- ti onal prepory#®r~in the aqueous phase, usi ng.

poly- 10 am nes rocess for the aration, f coating
Composi -~ 157 (A ratexaidntants: Buasconpattnt ol G (g e
al kyd resins to theaaqu&aimedﬁwmecydtﬂlIiuwhnnhxﬁ the emulsifier com-~

‘hydr oxy- functionanp§ fbﬁ ,1san9 E,S,‘H}owlfﬁhuﬁ.ﬁgai polarure%h]gme-

pol yi socyanate co h I'S” emnul cess for the
prepar ation of coatp¢kxﬂtﬁﬁrﬂ}$9er510n- aqueous two-conponent coating
conposition as cl ai med in claiml. 16. A process for the

ti Itil ' t | f
Phe coating cotmosi A vater-Elisafle spregmREsRb TERenE AEBEEBISSEN
coating _ _com$oelaimmda$no¢raimxn;rwnénnﬁn:khe emulsifierThemuse of a
coat ing compos! Ll oot A0 48 EhZhtheq, by phatn’ UndhERBN N0

si ngl e- coat fInISh at’s. use oOf a coati
conmposi tion as clai mbhreth}cl%nen glycol-cor@afmlqg,oduiﬁchrquatnae-rfync-

tional prepolymer in the aqueous phase, using poly-
10 amines.

14. A process for the preparation of coating composi-
tions, which compiises in a first step transferring
alkyd resins to the aqueous phase with the aid of
hydroxy-functional emulsifiers, and then emulsifying

15 a polyisocyanate component in this emulsion.

15. A process for the preparation of coatings using an
aqueous two-component coating composition as claimed
in claim 1.

16. A process for the preparation of multilayer coat-

20 inés, in which at least one of the coating composi-

tions employed comprises a two~component coating
composition as claimed in claim 1.

17. The use of a coating composition as claimed in c¢laim
1 for preparing single-coat finishes or topcoats.
25 18. The use of a coating composition as claimed in claim
1 for producing primers.



