A RB& NOSS COVPOSI TI ON FOR A WATER PAI NT . %—? 8o 26—
i.nention relates to a resinous conposition for a water-based pal nt
(hereinaffer referred to as water paint) particularly to a rggjdous
conposition for a water 5 paint.crosslinkable at the nornal tenperature
sui table for pai nting of the intertot and exterior of buildings,

bri dges, shi ps, vehicles and the like. v In water paints
dryabl e by crosslinking at nornal t enperature, an aqueous di spersion
of an acrylic copolyrmer 10 has been generally used. For the aqueous

di spersion of an acryji ﬁ%ﬁkyegﬁpos‘iwiﬁi} RAWh'rER SFA necessary.
: ere

to be - fused and adhered to each other ore, It 1s difficult

to increase the Tg (glass transition tenperature) of the - resin as to
the acrylic copolynmer used in the water paint 15 dryable at norma
tenperature due to its filmformng property, so that its _
contam nation resistance is | owered and its water resistance and the
| i ke al so decr eases. _ On one hand, the market tends to

require higher ‘This invention relates to a resinous composition
for a water-based paint (hereinafter referred to as water
paint) particularly to a resinous composition for a water
5 paint crosslinkable at the normal temperaﬁure suitable for
painting of the iqterior and exterior of buildings, bridges,
. ships, vehicles and the like.
In water paints dryable by crosslinking at normal
temperature, an aqueous dispersion of an acrylic copolymer
10 has been generally'used. For the aqueous dispersion of an
acrylic coﬁolfmer; emulsion particles are necessary to be
fused aﬁd adhered to each other. Therefdre, it is difficult
to inérease the Tg {glass transition tempé:ature) of the.
_resin as to the éc;yiic copolymer used in the water paint
15 dryable at normal_femperdture due to its film forming
property, so that its contamination fesistance is lowered
.aﬁd its water résistance and the'like also decreases.
| On one hand, the market tends to require highet
éuality year by_Year; and'properties such as paint §11m
20 elasticity, toﬁghness, contamination resi#;ance, acidic rain
résistance and thé_like équivalént to organic solventg type-
urethane paints have been increased also in water-painﬁs.
On_fbe'othef-hand, with the conventional organic
_solvent type urethane'pain;s, it is necéssary fof there.to

25 be a suitable undercoat in order to withstand the effect of



quafity year by year, and properties such as paint film 20 elasticity,
tdughness, contani nation resistance, acidic rain resi stance and the
|i ke equivalent to organic solvent type uret hane paints have been .
i ncreased al so.in water paints. On the other hand, with the
conventional organic sol vent type @rethane paints, it is necessary for
there to 25 be a suitable undercoat in order to withstand the effect of
2 - solvent used, otherwise it is difficult to apply the paint
particularly in repainting use. Further, aqueous systens have been
recently required because of- envionnental hygienic aspects and the
fire preventionsplvent msed, sotharwésasit Sipdigfienknfe parhy e PIistat the
nor mal tenperature havin . - the sanme propertigs as _the organic-sol vent
fype ur et hane Bareliiialy in eeiinE S HCF CFubERe® Sl Ytcapll, Vo

been carried OUha¢d BeenPUcONE, reb@ifed becalifSePbehvaBnAGHEIL hydiisREESI ON
of . a carbonyl group- 10 containing copolynmer wth an aqueous di spersion

of a . ur et haspeqisd ymdr thaviirve prévetdzinddawssithus horaqumoysur pose
of providing a urethane functjon to an aqueous enul sion (see Japanese
Lai d- Open Pat enPONgirethagg 1pait dg¥alin) ak the normal temperature having

the same prope:ties as the organic- solvent type urethane
paint is strongly desired.
fhere have béen_carried out up to now some trials
to blend an aqueous dispersion of a carbonyl group-
10 containing copolymer with an_aqﬁeous dispersion of a
urethane polymer having a hydrazide residuée for the pufpose
_ of providing a urethahe function to an aqueous emulsion (see
Japanese Laid-Open Patent Nos. 1-301761/1989 and 1-
301762/1989). These compositions, however, did nét solve.
15 the problem of producing a strong film dryable ﬁt normal
temperature, and did not possess the desired product
properties of rapid drying, water resistance, as well as
outdoor stain resistance ahd acidice raiﬁ resistance.
The inventors have previously proposed a water
20 paint dryable at normal temperature in order to solve the
. ' 'abové-mentioned p;oblems; whibh paint is obtained by
| = ~ strenthening the film by usiﬁg a comparatively low molecular
| | weight crosslinking agént using together with an aqueous
dispersion of crosslinkable ﬁréthane reéin (Japanese Laid-
25 open Patent No. 5-339542/1993). Also, applicants have
proposed a cdmposition wherein.a polyurethane'resin_
containing a carbonyl group obtained by'ihe réaqtiéﬁ_bf a
diisocynate'compound.(d) with a glycol (e), an-alcoﬁol



301762/ 1989). These conpositions, however, did not solve 15 the problem
.of producing a strong filmdryable at nornal . tenperature, and did not
possess the desired product properties of rapid drying, water

resi stance, as well as out door stain resistance and acidic rain

resi st ance. The inventor 8 have previously proposed a water
20 paint dryable at nornmal tenperature in order to.solve the
above-nenti oned probl ens, which paint is obtained by strent heni ng t he
filmby using a conparatively |ow nol ecul ar wei ght crosslinking agent
using together with an aqueous di spersi on of crosslinkabl e urethane
resin (Japanese lafddor ?EHlYGﬁénhF’é’c’@ma RRrbaxvizgsapp16Hi)and apsatcohol

appl i cants have d a, com e n PO ret hane resin
containing a car 5, ng? SBYél krmfﬁgﬁc |8n§%f pedus di i socynate

corrpound (d) wit @o@yﬂké’ﬁfﬁne( Q)asxé‘n(ﬂpﬁﬁggé Patent Application No. 5-
-3 and/or a glycol having a carboxyl group (f) and an al coho

haV|ng a carbonyl2zogs8apl{eP).i s used as an aqueous pol yur et hane resin
(Japanese Patent Application No. 5- 205496/ 1993) .
Although the above-mentioned paints have solved
some problems of paint films, there remain some problems in
safety and hygienié aspects due to use of hydrazine or
aqueous hydrazine solution. Furthermore, the water paint
according to Japanese Patent Appl;;ation No. 5-205496/1993
© 10 is satisfactory in its paint film properties, but there is a

problem of complexity in the procedure for its preparation.’

It is an object of the invention to solve the
above~-mentioned problems, and to_provide for the ad&ition of
carbonyl group td.the agueous uréthane resin and avoiding

15 use of hydrazine.

The first aspect of the present.invention rélates
to a resinous composition for a water paint, which is
obtained by blending an aqueous dispersion of a carbbnyl
group-containing copolymer (A) with a carbonyl group-

20 containing aqueous polyurethane resin (B) at the ratio of
100 parts by eight of solids in (A) to 5 - 150 parts by
weight of (B), and as crossllnkxng agent, a hydrazzde
compound. (C)} having at least 2 hydrazxde groups per one

.molecule at the ratio of 0.01 ~ 2 moles of (C) to 1 ‘mole of

-

25 carbonyl group contained in the said (A) and (B) components,



5 ° Al t hough the above-nenti oned paints have sol ved sone
.problens of paint films, there renmain some problens in safety and
hygi eni ¢ aspects due to use of hydrazi ne or aqueous hydrazi ne
solution. Furthernore, the water paint accordi ng to Japanese Patent
Application No. 5-205496/1993 10 is satdsfactory in its paint film
properties, but there is a probl em of conplexity in the procedure for
it's preparation. "It is an object of the invention to
solve the above- nenti oned problens, and to provide for the addition of
carbonyl group to the agueous ,uresha resi d oj di . u of
J%ereln e'ﬁﬁgdngg Jgihag§ {ﬁéﬁ}héig ig £§%a1£§d ??0

hydrazi ne. o aspec . resent 1nvention rel ates
to a resinous CpRIvhePzidy ad URdAlurlebdlpoMAirelthbfie resin0Bbeaiiesh by

bl endi ng an aqueous di spersion of a carbony .group- cont ai ni ng
copol yner (A) witthe zesatbomydf gr dijsocydfatetainrund witle ;upopyby ukastimgne
resin (B) at the ratio of 100 parts by eight of solids in (A). to 5 -

150 parts by 2 DHBPERtavIraas) molerplar webahy 9k flg - abRrfi99 - a2ngRirbexvde
CoaPennd, o el ot £85I LR PEAUGA BEbuEonsqung octl ©
contai ned in thethyildn{d)umddturBted GiAOREA} SWith a carbonyl group-
| containing ethylenic unsaturated monomer.
The second aspect of the present invention relates
to a resinoﬁs composition for a water paint according to the
-10 first aspect above, wherein the aqugous dispersion of a
carbonyl group-containing copolymer (A) is a dispersion of a
copolymer obtained'by emulsion copolymerization of a monomer
mixture containing (a) 0.1 -~ 30%'by weight of a
polymerizable unsaturated monomer having at least one
15 carbonyl group in one molecule, kb) 0 ~ 10% by weight of a
monomer selected f;om the group consisting of monoolefinic
unsaturated carbokylic acids, monoolefinic unsaturated
carboxylic acid amides and_N-alkyl or N-alkylol derivatives
of monolefinic unsaturated carboxylic acid amides{ as well
20 as (c) 60 ~ 99.9% by weight of a monomer selected from the
group consisting of vinyl aromatic compounds, n-~-alkyl esters
of mathacrylic acids having 1 ~ 8 carbon atoms, vinyi esters
‘of saturated carboxylic acids, 1,3-diene, tertiary butyl
acrylate, vinyl halides} ethylene and methacrylonitfile in-
'25 the presence of a dispetsant. -
~ The third éspect of the present invention relates
to a resinous composition for a water paint according to the

-

first or second aspect above, wherein the carbonyl group-
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-4- ) - wherein the said polyurethane resin (B) is obt ai ned by

copol ymer i Zi ng an unsaturated pol yurethane resin obtained by t he
reacti on of a diisocyanate compound.wi th a pol yol having _ a
nunber average nol ecul ar .wei ght of 60 - 10,000, a carboxyl S5 . :
group-cont ai ni ng diol and a hydroxyl groupscontaining et hyl eni c
unsat urated nononer, with a carbonyl group- . containing

et hyl eni ¢ unsat urat ed nononer. The second aspect of
the present invention relates to a resinous conposition for a

water paint according to the 10 first aspect above, wherein the aqueous
di spersion of a cgntaining a&ﬁé@&’é‘%ol%?é‘ﬂx&&n'&-ékﬂhngBPQi&O'ayggéuf 'ﬁ)avllﬁ a

di spersion of a copol ymer “obt ai ned by. enul si on copolynerlzatlon
of a mnononer acid numbErxbfir £0 corzoa pendig af 6hé s@Lid«hyinwkheghtesih.a
pol ymeri zabl e unsaturated nonomer having at |east one 15 carbonyl

group in one mol ecul e, (b) THe- £9eokh @sREFHIRL Fhegpresent inventiom spdates
sel ect ed_ f romt he %DI’IOO? r&alssg ﬁé" l&riggegml ef | bg;‘:gr paint ccorﬁiﬂf'cqs%t uggt ed

car boxylic acids, Tonrc o tarh acl

am des and N-ag kyhrgﬁ Dl ehifterdspabty @bove, wherein tie ems&r@fn nic
unsat urated carboxylic acid am des, as well 20 as (c) 60 - 99.9% by

wei ght of a nononeronﬁmnt@dnﬁmmqmu polyurethangrmrch| §simgesinvinyl .
aromati c conpounds, ‘kxyqe ester mat hacrylic acjds having

1 - 8 carbon ator‘n’i?““ﬁl & 8ps - > 0.3 moles °fof=a§8?ﬁ¥%lt "é’aPﬁBx%ngc%m ds,
1, 3-diene, terti aEﬁebHM’ids.

The fifth aspect of the present invention relates
10 to a resinous compésition for a water paint according to the
first through fsurth aspects above, wherein the unsaturated
polyurethane resin is a poiyurethéne resin obtained by
reacting the isocyanate'group with hydroxyl groups at the
equivaient ratio of 1:1 ~ 1:1.5.
15 The sixth aspect of the present inVention relates
to a resinous composition for a water paiht according to the
. £irst through fifth aspects above, wherein the unsaturated
polyurethane resin is obtained by using a hydroxy group-
containing ethylenic_ﬁnSaturafed mohoher as the hydroxy
20 compound at the ratio of 0.1 -1 equivalent to 1 equivalent
of isocyanate group. .
| The seventh aspect of the present invention
relates to é-resinous.composition for a water paint
_ according to the first through sixth aspects above, wherein
25 “the crosslinking agent (C) is a dihydrazide compound

selected from



acryléte, vi nyl halides, ethylene and nethacrylonitrile in 25 the

prgsence of a dispersant. The third aspect of the
present invention rel ates . to a resinous conposition for a water
pai nt according to the first or second aspect above, wherein

t he carbonyl group- - 6 - : - 5

cont ai ni ng aqueous pol yurethane resin (B) is a resin having aci d
nunber of 10 - 200 per 1g of the solids.in the resin. The
fourth aspect of the present invention relates to a resinous

conposition for a water paint according to the 5 first through third
aspects above, wher ei i EHzEPHHHiH:. gr oup- cont ai ni ng agqueous

pol yuret hane resin (B) is a resin containing 0.005 - 0.3 noles of

car bonyl group per 100g of sol i ds. The fifth aspect
of the present inven'tiﬁ)zn-ﬁng@ d.gnamiesi nous conposition for a water
pai nt according to the fir rough fourth aspects above, wherein the
unsat ur at ed pol yuard hane resin is a pol yurethane resin obtained by
reacting the isocyanate group with hydraoxyl groups.at the equi val ent
ratio of 1:1 - 1:1.5. HABNH- °‘“¥Hb)'éhﬂ§&éﬁﬁlh(Qégéct of the present

i nvention rel ates

5 The-eigh;h aspect of the present invention relates
to a resinous composition for a water paint according to the
first through seventh aspects above, wherein the
crosslinking agent, the hydrazide compound, may be blended
at the ratio of 0.01 ~ 2 moles to 1 mole of carbonyl group

10 contained both in the aqueous dispersion of copolymer (A)

and the aqueocus polyurethane resin (B).

The aqueous dispersion 6f a copolymet containing
carbonyl group (A) used in the invention is easiiy obtained
by eﬁulsion copolymerization of a monomer mixture preferably

15 containing (a) 0.1 ~ 30% by weight of a polymerizable
unsaturated monomer having at least one carbonyl group in
one moleculg, {b) 0 ~ 10% by weight of a monomer selected
from the group consisting of monoolefinic unsaturated
carboxylic acids, monoolefinic unsaturated carboxylic acid

20 amides and N-élkyl or N-alkylol derivatives of monoolefinic'
unsaturated carboxylic acid amides, as well as (c) 60 ~

' 99.9% by weight 6f a monomer.selected from the group

consisting of'vinyl aromatic compounds, n-alkyl esters of
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to a resinous. conposition for a wat er pai nt according to the

-through fifth aspects above, wherein .the unsaturated - pol yurethane
resin is obtained by using a hydroxy group- cont ai ni ng et hyl eni c
unsat urated nononer as the hydroxy 20 conpound at the ratio of 0.1 -
equivalent to 1 equival ent of &spcyanate group. The

sevent h aspect of the present invention relates to a resinous

conposition for a water paint

conpound
[err] 5

to a resinous cogm&h&é@rhafz%xaw@ta%agal 1330601 BOr i Butyl

through sevent h aspects above, wherein { he

10

15

20

25

acrylate, vinyl halides, ethylene and methacrylonitrile in
the presence of a dispersant.

As the monomer (a), those having a pol}merizable
double bond and at least one carbonyl group in one molecule
may be used; aAs examples of the monomers (a), there may be
mentioned acrolein, diacetone(methiacfylamide, formyl
styrol, vinyl alkyl kétones having 4 -~ 7 carbon atoms (such
as vinyl methyl ketone, wvinyl ethyl ketone, vinyl butyl
ketone), acetoacetoxyethﬁl methacrylate and the iike.
Paiticularly preferable is giacetonemeghacrylamide.

As the monomers (b), there may ﬁe mentioned
monoolefinic unsaturated carboxylic acids such as
methacrylic acid, maleic acid and the liké; amide
derivatives of the said unsaturaﬁed carboxylic acids; N-
substituted derivatives of the said unsaturated carboxylic
acids such as N-methylol methacrylamide and the like.

As the monomers (c), there may be mentioned vinyl

aromatic compounds such as styrene, vinyl toluene and the

.like; alkyl esters of methaérylié acids such as methyl

methacrylate, ehyl methacryiate, bﬁtyl methécrylate, 2-
ethylhexyl methacrylate and the ;ike; vinyl estefs such as
vinyl acetate, Qinyl propionate and the like in addition to
the exemplified monomers.

The aqueous polyuréthane resin (B) used in the
invention can be prepared by the following method. It was

obtained by copolymerizing an aqueous dispersion of an

first

according to the first through sixth
aspects above, wherein 25 the crosslinking agent (C) is a dihydrazide

. - 6-
seicetqjt_}gg %lglg t a‘é’érb%c]t of f:ﬁ'éboﬁ} SEORE - | Wik rEheFRIk es

first

1



crossfinking agént, the hydrazi de conpound,. may be bl ended at the
rgtio of 0.01 - 2 noles to 1 nole of carbonyl group - 10 contained both in

t He aqueous di spersion of copol yner (A) and t he aqueous pol yuret hane
resin (B). The aqueous di.spersion of a copol yner

cont ai ni ng carbonyl group (A) used gn_the invention is easily obtained
by emul si on copol ynerization of a nmononmer m xture preferably 15

containing (a) 0.1 - 30% by wei ght of a polynerizable unsat urated -
nononer having at | east one carbonyl group in one nol ecule, (b) O -
10% by wei ght of a nononer sel ected fromthe group consisting of

nmonool ef i'ni ¢ unsainssturdted polymrkeokyne rezdndsbhtainredo byl the canathaher at ed
carboxylic acid 20 amides and N-al kyl or N-al kylol derivatives. of

monool ef i ni ¢ reprddonr af t Hdspexgnate 48) i dePolyel Ravingsa pymimy -
00,96 161 S A FLPCh ! SIS SR (o, EU AR
-7- . 'carboxyl group (£f) and a hydroxyl qrohp-coﬁtaining ethylenic
S unsaturated monomer (g); with a carbonyl group-containing
ethylenic unsaturated,mopomer {h).
| As the above-mentioned diisocyanates (d), there
may be mentioned 2,4-tolylene diisodyanate, 2,6-tolylene
diisocyanate, 4,4’-diphenylmethane diisocyanate, m-phenylene
10 diisocyanate, xylylene diisocyanate, teﬁramethylene
diisocyanate, hexamethylene diisocyanate, lysin
diispéyanate, 1,4-cyclohexylene diisocyanate, 4,4'-
_ dicyclohexylmethane diisocyanate, 3,3;-dimethy1-4,4'—
biphenylene diisocyanate, 3,3'-dimethbxy44,4'-biphenylene
15 diisocyanate, 3,3'-dichloro-4,4'-biphénylene diisocyanate,
1,54naphthalene.diisocyanate, 1,5-tetrahydr6naphthalene
diisocyanate, isophorén diisocyanate and the like.
v | Among others, aliphatic diisocyanates such as
tetramethylene diisocyanate, 2,2,4dtrimethylhexane
20 diisocyanate, hexaméthylene diisocyanate, lysin
diisocyanate, as wei;'as alicyclic diisocyanates such as '
1,4~-cyclohexylene diisocyanate, 4,4’-dicyclochexylmethane
diisocyanate, isophdron diisocy&nate and the like ére
preferable. _ .
25 As polyols (e), there by be used low molecular
weight glycols, high molecular weight glycols, polyester

polyols, polycarbonate polyols and the like individually, or



acryl’ic aci.ds having 1 - 8 carbon atons, vinyl esters of sat ur at ed

carboxylic acids, 1,3-diene, tertiary butyl acrylate, vinyl halides,
et hyl ene and nethacrylonitrile in t he presence of a dispersant. 5
As the nononer (a), those having a pol ynerizabl e doubl e bond and at

| east one carbonyl group in one nol ecupe- - may be used. As exanples of
the nmononers (a), there may be ment i oned acrol ein,

di acet one( net h)acrylam de, fornyl styrol, vinyl aIkyI ket ones having 4
- 7 carbon atonms (such 10 as vinyl nethyl ketone, vinyl ethyl ketone,
vinyl butyl ~ ketone), acetoacetoxyethyl .nmethacrylate and the |iKke.
Particularly pr etbens|may é)edpa%@tmié'ﬁﬁt%c?%ﬂi’a%%ﬁdér high molecular weAghthe
nmononers (b), there nti oned sat yr at ed
carboxyl i c aci dsgéﬁﬁﬂf‘%s °gfggeﬁe'f’&‘z’c}wl‘E°£D‘i"garrr§f’é?l&t 'Y&°Zﬁd the like;
ani de derivatives of alshgogaidlodasat Uit Gaybory) el fay B¥
substituted derivatives of the said unsaturated carboxy I C aci ds such

as N-net hyl ol nembatignedriettyaetk tdlgcbl kediethylene glycol, Asithiylsmeoners
(c), there may be nentLoned vinyl 20 aromatic conpounds such as styrene,
vinyl tolueneSang@lvgel. 1.2-prReylenexglverterly 3gPufEt R 94¥®laci ds such as

cthyl hexyl ot hadPytaee at&a'rf HE alfale: b Bhfenyddbb o TfEOF declheniene
acetate, vinyl pa@p&@ﬁat&&n&&he triik9cidadsitiel WeRetRy1aD, nyBPogeryrabi fied
nononers. The aqueous pol yuret hane resin (B) used in the
i nvention can bebpsphznaijAbythEpHaxahemﬁI@pthadmdd bispherol A

polyethylene glycol ether, bisphenol A polypropylene glycol

10 ether and the like, Which may be used individually of in
admixture of 2 or more than 2 kinds.

As high molecular weight polyglycols, there may be
mentioned polyethylene glycol, polypropylene glyﬁol,
polytetramethylene glycol and the like.

15 : Polyester polyol# are the rgaction products of a
§lycol component and a dicarboxylic acid component, and they
are easily prepared by any known methqd. Thﬁs, they can be
prepared not only by esterification reactions but also by
transesterification reactions. | |

20 Furthermore, there may be includéd polyester diols
obtained b& the ring-opening reaction of a cyclic ester
compound such as_e-caproiactdne and their cocondensed
polyesters. | |

. As carboxyl grpup-dontaining diols (f), there may

25 be mentioned 2,2-dimethylol propionic acid, 2,2-dimethylol
Sutyriq acid, 2,2-~dimethylol valeric acid and polyester
pelyols or polyether polyols obtained by condensation

thereof. 'They can be used together with hydroxycarboxylic
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obt ai’'ned by ‘copol yneri zi ng an aqueous di spersion of an

- 8- unsat ur at ed pol yuret hane resin obtained by the ur et hane
reaction of a diisocyanate (d) with a polyol having a nunber . aver age
nol ecul ar wei ght of 60 - 10,000 (e), a diol having car boxyl group (f)
and a.hydroxyl group-contai.ning ethyleni;g 5 unsaturated nmononmer (g); wth
a carbonyl group-containing et hyl eni ¢ unsaturated nononer (h).

As the above-nentioned diisocyanates (d), there may be nentioned
2,4-tolylene diisocyanate, 2,6-tolylene di i socyanat e,

4,4' -di phenyl met hane diisocyanate, mphenylene 10 diisocyanate, xylylene
dii socyanate, te t e ; t e éﬂgb | anat e,
l ysin dii so%égér%t%)éhlgﬁ %:2 C d% ﬁ%@%l ?%locgy)gﬁgﬁ 'Ee)be, # ae28y
dicyclohexylnethanz»dﬁmetﬁgyameﬁguro&yaropﬁdﬁ&bhy&xd% 4&alicylic biqikeapketie

di i socyanate, 3, 3'-dinethoxy-4,4'-biphenylene 15 diisocyanate, 3,3

-dichloro-4,4" - blﬁh%ﬂylene d||socyanate 1, 5- napht hal ene dii socyanat e,
1, 5-t et rahydr onapht hal ene di i anat e sophor C t he
like. Annnﬁso{‘%%l?‘?‘y aP p‘#’at °(t,'tamm§cfan§€ 8§§§uc %h%a%@&l

5 monomer (g), there may be mentioned methacrylates sugh as 2-
hydroxyethyl methacrylate, hydroxypropyl methacrylate,
hydroxybutyl methécrylate, polyethylene glycol-
monomethacrylate,.polyethylene glycol-mono methagrylate,
polypropylene glycol-mono methacrylate, g-~caprolactone

10 polyadduct of 2-hydroxyethylmethacrylate, ﬁ—methyl-s—
valerolactone polyadduct of 2-hydroxyethyimethacrylate,
glycerol monomethacrylate, qucerbl dimethacrYlaté ahd the
like;'allyl compounds such as allyl alcohol,'quééro;
menoallyl ether, glycerol diallyl ether; as well as alkylene

15 oxide (with 2 ~ 4 carbon atoms preferablyj adducts (added

- mole number of the alkylene oxide being generally 0 ~ 30
moles, more preferably 30 ~ 20 moles) thérebf and the like.

The synthesis reaction of the unsaturated
polyurethane resin may be carried out in any organic

20 solvent, but it is desxrably carrled out in an organic
solvent which is inactive to the isocyanate group and which
has high compatihillty with water, such as dioxane, acetone,
methyl ethyl ketone, methyl isobutyl ketone, N-methyl
pyrrolidone, tetrahydrofuran and the like.

25 In the synthesis reaction of the unsaturated
polyurethane resin, a monohydric alcphol may be blended if -
necessary for the purpose of sequeétering excess isocyanate

-groups in addition to the above-mentioned (d), (e), (£f) .and
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tetranethyl ene diisocyanate, 2,2,4-trinethyl hexane 20 diisocyanate,

hexanmet hyl ene dii socyanate, lysin dii socyanate, as well as alicyclic
di’i socyanat es such as 1, 4- cycl ohexyl ene dii socyanate,

4, 4" - di cycl ohexyl net hane diisocyanate i sophoron diisocyanate and the
li ke are preferable. 25 1PAs_polyols (e), there by be used

| ow nol ecul ar . wei ght glycols, hlgh nDIecuIar wei ght glycols, polyester

ponoIs, pol ycar bonat e pol yols and the |ike individually, or
there may be used polyester polyols or high molecul ar melght
glycols together with | ow nol ecul ar wei ght glycols. As | ow

nol ecul ar wei ght (g} YCOpre pkBpoSLiBHS B these rmtlteefd ﬁt)hxhanfgglns@obe
di et hyl ene egcoI trlethylene 5 glycol, 1,2-propyl ene glyco

1, 3- butyl ene gl ycuanged vartiets hyne thut! qaaegéynolxt he xeitdtimy secke aji ycol ,
decanethylene ycol , octandiol, tricycl odecane dlnethﬁlol

hydr ogenat ed qu%!%%ﬁﬂ%)FaP@°cﬁﬂﬂﬂﬁﬁéx&ﬁ%p¥ﬂqﬁ9?h§ﬁﬁﬁp 3ds PRAFRIY I group
PoLYE ! €re, 9 VER! o Ly HAEP SR 6 DoLPrEPULEREL QAL 20 £ o
than 2 klnds.5 The amount of (g) component used therein may be
0.01 ~ 1, preferébly 0.02 ~ 0.8, equivalents to 1 equivalent
of isocyanate group. -
Preparation of the unsaturated polyurethane resin
is not limited to any one method, and diisocyanate (d), a
10 polyol (e), a carboxyl group-—containing diél (f) and a
hydroxyl group-containing ethylenic unsaturated_monomer (9)
nay bé reacted simultaneocusly, o:.the resin may bé prepared
by multi-step reaction method. In the latter case, a
diisocyanate is reacted with a part of the polyol and a
. 15 carboxyl group-containing diol to s&nthesize a prepolymer
having the isocyanate end, and thereafter the remainder of
the polyol and a hydroxyl group-containing ethylenic
unsaturated monomér are reacted with the prepolymér.
Generally, the reaction may be carried out at the
20° temperature of 40 ~ 180°C, preferably 60 ~ 130°C.
In order to accelerate the reaction, there may be
used amine type catalysts generally used in the conventional
. urethane reactions, such as triethylamine, N-ethyl
morpholine, triethyldiamine and the like, as well as.tin.
25 type catalysts such as dibutYl tin dilaurate;‘dioctyl tin
dilaurate and the like. Furthermore, in order. to prevent

polymerization of an ethylenic unsaturated compound during



As hi~gh."nol ecul ar wei ght pol ygl ycols, there may be ment i oned

pol yet hyl ene gl ycol, pol ypropyl ene glycol, pol yt et ranet hyl ene gl ycol
and the |ike. 15. Pol yester polyols are the reaction products of.
a gl ycol component and a di carboxylic acid conponent, and they

‘are easily prepared. by any known net hed.12Thus, they can be pr epar ed
not only by esterification reactions but al so by transesterification
reactions. 20 Furthernore, there may be included pol yester

. diols obt-ained by the ring-opening reaction of a cyclic ester

conmpound such as [err]-caprol actone and their cocondensed pol yesters.
As carboxyl grougheouatetinreg réaotor(,f thetbecixy meyusdd hysironetorened

2,2-di met hyl ol propionic acid, 2,2-dinethylol butyric acid,

2. 2-di met hyl ol vRYEFPEuirgne FeRoRRitydsether, P-bﬁewgﬂl%ncme BBy dikgol yol s

ﬁ%fgg;ga%oigrfignsat'on The uhD§EEA e TUEY AL Q-Ssﬁ%ire&a%%&hﬂ with

acids such as 12g@udf OKy® tARveC i80tHbn RASPRSNEL1ACLCWaAEX], Dispersing

2, 2-di net hyl - 3 hydr oxypropionic acid, salicylic acid and the
may be carried out by any conventional known method, without
limitation. Thus, the polyurethane resin may be added to
water idptionally, containing a chain_extender, a
neutralizing agent, a surfactant and the like) with stirring
to mix and disperse, or may be mixed ‘continuously. |

10 As the neutralizing agent, there is no limitation
except that it be able to neutralize carhoxyl groups, and
there may -be mentioned sodium hydroxlde, potasslum
hydroxide, trimethylamine, dimethylaminoethancl, 2-methyl-2~
aminopropanol, triethylamine, ammonia and the like.

15 The neutralizing agent may be added to the resin
to neutralize the carboxyl group, cr‘added to water which is
used as a dispersing medium to neutralize simultaneously
with dispersing. The amount used may be such that the
proportion is 0.5 ~ 2.0, preferably 0.7 ~ 1.3, equivalents

.20 to 1 eqﬁivélent of carboxyl'group.

The concentration of solids in the aqueous
diépersipn of an unsaturated polyurethane resin thus
obtained may be generally be 20 ~ 50% by weight, and the
viscpsity thereof ﬁay be in a range of 5 ~ 5000 mpa (25°C);

25 The aquedus.dispersibn of an unsaturated
polyurethane resin is then copolymerized with a carbonyl
group~containing unsaturated moncmer (h) by any known method

to synthesize a cérbonyl'group-containing agueous



i ke : As ‘hydr.oxyl group-containing ethylenic unsaturated . 5
nprioner (g), there may be nentioned nethacryl ates- such as 2-

hydr oxyet hyl net hacryl ate, hydroxypropyl methacrylate, _ hydroxybutyl
nmet hacryl ate, pol yethyl ene glycol - nononet hacryl ate, pol yet hyl ene

gl ycol - mono net hacryl at e, polyperxbene gl ycol - mono net hacryl at e,
[err]-caprolactone 10 polyadduct of 2-hydroxyethyl nethacryl ate,
[err]-methyl-[err]- val erol act one pol yadduct of
2'hydroxyethylnethacrylate glycerol nnnonethacrylate glycero
dlnethacrylate and t al.lyl oun ch_as .al,cohol

al |
gl ycerol ?ﬂﬁtnﬁ?ﬁefestﬁ érolhﬁi | G QW¥ grggpv@ﬁ%£3%¥lgﬁkylene
15 oxide (wth ansaéufﬁrehoaoaam Rb§! eEtﬁJiJe)’):aﬁ%HJ%fs%d( ﬁgﬁ’&lflars naviR§e

nunber of the al kyl ene oxide being generally O nol es, nore
preferably 30 - &0 redets)oneheasidnydndroie in kre molecule and The
synthesis reaction of the unsaturated pol yur et hane resin nmay be

carried out in ah?lm%}%ﬂrﬁa@?l%@u% Pend. W e?‘%"‘?’s“dé%‘??"&ﬁ?y there Ba¥Yout in
n oroanic o S8lNEN: RS LRCHIE d ol 06| SOOXRIE, HgaANY Wi CF

has hi gh conpatl xane, met hyl
ethyl ket one, maéf'yfol Smhcgﬁﬁ&hyihé@iaﬁf?late, viAXil Oh ik &etones

t et rahydr of uran and the |ike n the synthesis reaction of
t he unsat ur at ed havingd yuﬂet:halum agons, (suchoas hyihyilc methyphdtettme, be

bl ended i f ﬁSESS%Wé or the purgose of. sequesteri.n excess |socyanate
groups i n addi t i 5HYh SR 1ak8tenewe Yinghortyd) ketne) apd _

Particularly preferable are diacetone methacrylamzde and
10 acetoacetoxyethylmeghacr?late.

During the synthesis, there may be used if
necessary unsatﬁrated monomers such as alkyl esters of
methacrylic acids (methyl methacrylate, butyl methscrylate

. and the like), hydroxyalkyl esters of methacrylic acids
15 (hydroxyethyl methacrylate and the like), dialkyl aminoalkyl
methacrylates (dimethylaminoethyl methacrylate and the
- 1ike), methacrylamides, methacrylonitriles, aromatic vinyl
moﬁomers (styrene, vinyl toluene and the like). ‘
Furthe?more, an azo type initiator sucﬁ as |
20 azoisovaleronitrile may be used as a polymerization
initiator, and known additives such as- peroxides may be
used. A reducing agent such as formaldehyde sodium
sulfogyléte;ﬁay be:used for the purpose of lo§ering the
polymerization tempefature.
25 In the above-mentioned synthesis, the amounts used
of the carbonyl grbup-contéining unsaturated monomer (h) and
the other unsaturated monomers may be totally within a range

of 0.1 ~ 100 parts by weight, preferably 0.2 ~ 65 parts by



(9). %he proportions of these (d), (e), (f) and (g) may be
changed variously, but generally it is within such an

equi val ent ratio between isocyanate group and hydroxyl group in
all conmponents of 1:1 ~ 1:1.5, preferably 1:1 ~ 1:1.3. 5 ' :
The amount of (g) conponent used thereingay be 0.01 1
preferably 0.02 ~ 0.8, eqU|vaIents to 1 equival ent : of

i socyanat e group. - Preparati on of the unsaturated

pol yur et hane resin |s not limted to any one net hod, and

di i socyanate (d), a oly (e), a carbox g[ouE-containing dio
(f) and a Welgh‘hyGPo%?P @#ﬁtﬁpb&oﬂ?ﬁmﬁ el é?i'lﬁﬂseﬁi"c e aguacased
nononmer (g) nmay be reacted Itane usI or..the resin be r epar ed

by mul ti-Step T eaCtTRRTSHERNGH. A% FRETERYey Bojyuregtiahe refin . dfiorly

diisocyanate is rgaed:ed Whkhafows¥ tofOfthEh?nél&WQJce@%nﬁmer (h) IrayC akboxyl
gr oup- cont ai ni ng di ol t'o synt hesi ze a prepol yner havi ng the

i socyanat e end, awikhimcmaczhhge $ugh rthati cakhonyll group contenttiw Opolbgor and
a hydroxyl group-containing_ et unsat ur at ed mononer are

reacted with the ‘br%ﬁ‘!ﬂ]fﬁerprefzrably 0.0t g fe2aPPyes MeE L8220 fay be

carried out at thgueainea cAfpohfIMdRbUEE A irdBy™ adi¥hl! pblruliilagcad! V- 60

resin (B). At a carbonyl group content below 0.005 moles,

there may not be obtained a satisfactory crosslinking

effect, and above 3 moles, storage stability of the paint
10 may be lowered. . '

The acid number in the thus obtained carbonyl
group-containing aquéoﬁs polyurethane resin (B) is
preferably 10 ~ 200 per lg of resinous solids. ﬁithout ﬁhe
said range, dissolving or dispersing into water may become

15 difficult, or in the case of pﬁint film forming,'water
resistance and the iike are lowered. /

According to the invention, a blending ratio
between the aqueous dispersion of a carbonyl group-
containing copolymer (A) and the carbonyl gréup-containing

20 aqnéous polyurethane resin (B) is 5 ~ 150 parts by weight,
preferably 10 ~ 100 parts by weight, more preferably 10 ~ 80
parts by weight of (B) per 100 parts by weight of solids in
(A). At the ratio below 5 parts by weight, improving ‘
effects in physi¢al properties are poor, and-ahove 150 parts

25 by weight, weather resistance, water resistance, elasticity
and the like are 1owe:gd.

The crdsslinkiﬂg agents (C) used in the invention

are



In order to accelerate the reaction, there may be used am ne

tywpe catal ysts generally used in the conventi onal ur et hane
reacti ons, 'such as triethylanine, N-ethyl nor phol i ne, :
trlethyldlantne and the like, as well as tin 25 type catal ysts such
as dibutyl tin dilaurate, dioctyl tin_ ;5 _ " dilaurate and the |ike.
Furthernore, in order to prevent pol yneri zation of an ethylenic
unsat urat ed conpound duri ng - 12 - '
t he urethane reaction, there may be used hydroqui none, "~ hydr oqui none
nDnonethyI et her, p- benzqu|none and the like. The

unsat urat ed ur ethane H@B—rﬂﬂ-sﬂem-rm ¢dihydrazigedatobell, above is then
di spersed into water. Dis er5|)o \\5 may be carried out b conventi onal

known method, wit hout HIN -0 TR '"‘thglhi’ﬂﬁazp‘(ﬂeygﬁa‘ﬁ ®esin may -
@%@t ?k ?Qseﬁ% ain extender, a

be added to &g
neutrali zi ng agent a su act ¢

stirring to mx
and di sperse, or SR~ CORL | Feoum-NH, (hQs), and As the
neutralizing agent there is nolrmtation except that it be able to
neutralize cardboxyl gdibpdrazitie fumarattehere nay be -nentioned sodi um
hydr oxi de, potassi um hydr oxi de, trimethyl am ne,

di net hyl ani noet hanol , ne@*eng;?thers, those of "the general formula wherein

n is 1 ~ 6 are preferable, and adipic dihyrazide wherein n=4
is p&rticularly preferable.

According to the 1nventlon, the blending

10 proportion of the dihydrazxde compound (C) used as the
crosslinking agent is such that 0.01 ~ 2 moles, preferably
0.05 ~ 1 moles, of hydrazide to 1 mole of carbonyl group are
contained in the aqﬁeous dispersion of copolymer (A) and the
aqueous polyurethane resin (B).

i5 At the prdportion below 0.01 moles, there cannot
be obtained sufficient crosslinking effect and there occurs
a problem of weakening during film forming. On the other
hand, if the blending proportion above 2 moles, there cannot

- be obtained any additional effect to the desired

20 crosslinking effect. '

According to the invention, the problem of
weakening of the aqueous emulsion paint during film forming
may be solved, and furthermore, toughness, durability, stain
resistance and elasticity originatinq from the urethane

25 resin as well as weather resistance originating from the

~acrylic resin effectively‘produced, by mixing the aqueous
dispersion of a carbonyl group-containing copolymef with the

carbonyl group-congaining aqueous polyurethane resin and the



-
.

am nopropanol, triethylanine, anmonia and the like. 15 . The:
neutralizing agent may be added to the resin to neutralize the

car boxyl group, or added to water which is used as a dispersing
mediumto neutralize sinultaneously ~with dispersing.: The anount used
may be such that the proportion is 5 - 2.0, preferably 0.7 - 1.3,
equi valents: 20 to 1 equival ent of carboxyl group. ' The
concentration of solids in the aqueous di spersion-of an unsaturated
pol yur et hane resin thus obtai ned may be generally be 20 - 50%: by

wei ght, and the viscosity thereof may be in a range of 5 - 5000 npa
(25[err]C). 25 crosslinkinghagenfucaudibydrazidieorompound u¥oareact and

pol yuret hane resin i s then _copol ynerized wit car bonyl
gr oup- cont ai ni ng THYET &gen‘ﬁ?%'??éﬂyl( H5OYR %nghﬁn%%e%ﬁ fjgpersion of

synt hesize a Caer&MQlﬁ?‘@%Bbi?ﬂéfﬂ d"Qa VAUSroup of the agqueous urethane
- 13 - pol yur'et hane“resin (B). As the carbonyl. group-contai ning

unsat ur at ed nononeesin Witht Bhéchyanaziide UgeshproiotRe Scrussligking agintl.east
one carbonyl. group in one nol ecul e and pol ynmeri zabl e doubl e bond. As

exanpl es t her ebf , FiFiermexe, Ltpks Mokt neeRIFaXyr 5Pcse hidr@éinpecand the
et hact vi an de. O quring Bhibelaes3R°L0GR UMELDY RIGRRLVL AL, WY
that the safety and hyqienig aspects may be improved.
In preparatioﬁ of the paints according fo the
invention, if appropriate, there may be used pigments,

10 fillers, aggregates, pigment dispersant, wetting agents,
thickeners, defoamers, plasticizers, film forming
auxiliaries, organic solvents, preservatives, anti-fuﬁgal
agents, pH controlling agents, rust preventives and the like
by selection and combination corresponding to the respective_

15 purposes using conventional methods. |

The compositions.according to the invention are
suitable for painting of buildihg exteribrs, bridges,
vehicles and the like since they are superior in weather
resistance, drying property, water resistance, elasticity,-_

20 toughness, stain resistance and acidic rain durability.

They also have usefulness for interior applications since
they have more advantaées as the aqﬁeous paints in safety

and odor aspects than the conventional solvent type paints.

Examples
25 The invention is illustrated in more detail by the

following examples.



having 4 - 7 carbon atons (such as vinyl nethyl ketone, vi nyl et hyl

ket one, vinyl butyl ketone) and the |ike. Particularly preferable are
di'acet one net hacryl anmi de and 10 acetoacetoxyet hyl met hacryl ate.

During the synthesis, there may be used if necessary unsaturated
nmononers such as al kyl esters of Ief-hacrylic acids (nethy

nmet hacryl ate, butyl nethacrylate and the |ike), hydroxyal kyl esters of
met hacrylic acids 15 (hydroxyethyl nethacrylate and the |ike), dialkyl

am noal kyl met hacryl ates (di methyl am noethyl methacrylate and the

|'i ke), nethacryl am de I.n nMoNomer s
(styrene, vinyl tol ueFecBaRARR-Fxannles of / Br028n azo type

initiator such as 20 a20|sovaleron|trlle nay be used as a polynerlzatlon

initiator, and known additives such as peroxi des my be used. - A
reduci ng agent spgbpasatipndExdabyeel sodi um sul foxyl ate may be used for
the purpose of |owering the pol ynmeri zation tenperature. 25

In the above-nenti‘oned syr?cll?eQPEtst% wedghhtaf demdneralized wpker AnbRrR3

%ﬁgﬁefi”hi'y”'tﬁgparé?fgr s 32t 767 gy B Biehy NEBRATI O

preferably 0.g N@ﬁkﬂﬁiibeD/Ltd., solid content 30% by weight) were added
to a 2 liter four necked flask, covered with nitrogen, and
thereafter kept at 80°C. 0.7 parts by weight of ammonium
persulfate waS'added immediately before dropwise addition of

a preemulsion having the following composition, and then the

10 preemulsion was added dripwise for 3 hours:

demineralized water ' 338 parts by weight
diacetone acrylanmide _ '32 parts by weight
acrylic acid ' 3.2 parts by weight
styrene | o 97 parts by weight
15 methyl methacrylate ' ._ 1260 parts by weight
. 2=ethylhexyl acrylate ' 100 ﬁarts by weight
‘n-butyl acrylate | . ; - 150 parts by.weight
NEWCOL 707SF | _ : 62 parts by weight
ammonium'persulf;te_ . 1.2 parts by weight

20 | From 30 minutes after the end of dropwise

- addition, a solution of 0.7 parts by weight of aﬁmonium
persulfate dissolved in 7 parts by weight of water was added
dropwise for 30 minutes, kept at 80°C for further 2 hours,

then the temperaturé was lowered to about 40 - 60°C, and



- 14 - wei ght, to 100 parts by wei ght of solids in the aqueous

di,spersi on of the unsaturated pol yurethane resin. Anrong ot hers, the

amount of the unsaturated nononmer (h) nay be wi thin a range such that

carbonyl group content is 0.005 - 5 0.3 noles, preferably 0.01 - 0.2 noles

per 100g of the obt ai ned carbonyl_ gfgup- cont ai ni ng aqueous

pol yur et hane resin (B). At a carbonyl .group content bel ow 0.005 nol es,

there may not be obtained a satisfactory crosslinking effect, and

above 3 noles, storage stability of the paint 10 may be | owered.

The acid nunber in the thus obtained carbonyl gr oup- cont ai ni ng agueous

pol yur et hane resi ghéBafiter the P afay allhlysiéd ta280~perwith ain agqaeoIS

solids. Wthout the sai d range, dissolving or dispersing into water

may become 15 di Afpenia toopbtain Rmudgdenok-baint filmfornming, water

resistance and the |like are | owered. According to the

i nvention, a blending ratio .between the aqueous dispersion of a

- carbonyl group- Efﬁmﬁ&&ﬁaiﬂﬁﬁhéiéfﬁyner (A) and the carbonyl

gr oup- cont ai ni ng aqueous polyurethane resin (B) is 5 - 150 parts by

wei ght, preferably 10Emul&fompan-2swhy obtagined bygrthermdtdrodbhyaldiyous30

parts by weight of (B) per 100 parts by weight of solids in ) (égﬂ At

the ratio bel oy 5tpaPrepasptienghrampleptopkpspt thatefhechLeqmplsigaidged

properties are 'pogg:'bpv?fsde %ggvghé SPcﬁ%rw%.?\g composition:
.demineralized water 315 parts by weight
diacetone acrylamide _ 74 parts by weight
acrylic acid ' 3.9 parts by weight

10 styrene ' 105 parts by weight
methyl methacrylate 269 parts by weight
2-ethylhexyl acrylate 105 ﬁarts by weight
n-butyl acrylate 176 parts by weight
hydroxyethyl aérylate 15 parts by weight
15 - NEWCOL 707SF 49 parts by weight

ammonium persulfate 1.5 parts by weight

Herein, the ammonium persulfate added after the
end of the reaction was the solution obtained by dissolving
0.8 parts by weight of the persulfate into 8 parts by weight
20 of ‘demineralized water. _
Property values of Emulsions A-1 and A-2 obtaihed
by the above-mentioned Preparatioﬁ Examples 1 and 2 are

shown in Table 1.



25 by wei ght, weather resistance, water resistance, elasticity and

the |ike are | owered. The crosslinking agents (C) used in

t he i nvention are _ : - 15 -
Herr] NNH CO NH NH err] (di hydrazi ne ket.one), [err] (dihydrazide
pht hal at e), di hydrazi de conpoupgs_expressed by

Herr]NNNHCO (Cerr]Herr])- CO~NH-NH[err] (nferr]8), and 5

di hydrazi de funarate. Anong ot hers, those of the general
formul a wherein nis 1- 6 are preferable, and adi pi ¢ di hyrazi de
wherein n=4 Is particularly preferable. According to
the invention, the blending - 10 proporti oBek¥e tthe di hydrazi de conpound (C
used as the crosslinking agent |s>such thaLﬂO 01 - 2 noles, preferably

0.05 - 1 noles, of

i n the aqueous di sgersion o
pol yur et hane resin

t here cannot obt ai ned
occurs ‘A2

Hareille cofjt ai ned
| Diasdeqr S’( pm) '

Ul TJCI UVvVVv U U.L

| es,
&KP8ct and t helrue _
0.17

5 s Solid content was cbtained by heating sample at
' 150°C for 30 minutes, determining the.residual
amount, and calculating therefrom.
2, In determination of emulsion particle diameter,
0.D. (Optical Density: Absorbance) of the diluted
10 emulsion which being diluted to have 0.1 ~ 1.0 of
0.D. was determined at 420nm and 700nm, then 0.D.
ratio (absorbance ratio) was caicﬁlated by using
the following formula, and the average particle
diameter were determined by means of the working
15 " curve described in the literature (Bull.
' Industrial Chemical Research Vol. 42, 142(19640].
0.D. ratio = 0.D.(430nm)/0.D. (700NM) |

2. : : exanples o eou lyurethane r s

20 860 parts by weight of KYOWANOL D (manufactured by
Kyowva Hakko Co. Ltd., texano;_isobﬁtyi ether), 2,000 Qart§
by weight of polypropylene glycol {(molecular weight: about
1,000), 740 parts by weight of polycaprolactone diol
(molecular weight: about 530) and 210 parts by weight of

25 2,2’-~dimethylol propionic acid were introduced in a 2 liter



a probl em of weakening during filmformng. On the other hand, if the
bt endi ng proportion above 2 noles, there cannot be obtai ned any

addi tional effect to the desired 20 crosslinking effect.

According to the invention, the problem of weakeni ng of the aqueous
enul si on paint during f|In1forn1ng - $@y_.be solved, and furthernore,

t oughness, durability, stain resi stance and elasticity originating
fromthe urethane 25 resin as well as weather resistance originating from
t he acrylic resin effectively produced, by m xi ng the aqueous

di spersion of a carbonyl group-containing copolynmer with the car bonyl
gr oup- cont ai ni ng fxyprepesked| SAask; hthe Yempenabtiue (Wags raised to 100°C, and

- 16 - crosslinkin ent a di hydrazi de cqnpound, to react and
crosslink the cartrdif 9@?5%5’ oeight R d5BhAT W SidFgRYIAate vasgiged ¢

copol yrer and cardpys<r 4l thE QA YFIdPARaiLion," 98 flalf [ the

hydr azi de group o he crossl 1 nking.agent her nore S not

necessary to use duidireai s rourct.heaster 1l hKﬁrd%dﬂtﬁé%ﬂn&QEtﬂ&ntoﬁ
aqueous urethane resin, so that the safety and hygienic aspects may be

I mproved. 5 J.socyanate rﬂﬁﬂ“@p&ﬁﬁ?‘?‘br? -dpmeadd pi9st papk dvdWeiahrs ehe
hydroxyethyl methacrylate and 37 parts by weight of n-butyl

alcohol were added, then stirred at 106°c for 2 hours. It
was thereafter cooled to 40°C, and 162 parts by weight of
triethylamine and 9,000 parts by weight of demineralized

10 water were added, to obtain an aqueous dispersion of an
unsaturated polyurethane.resin having solid content of 30%
by weight. _

‘Into 100 parts by weight of the aqueous dispersion

of the unsaturated polyurethane fesin, 3 parts by weight of -

15 diacetone acrylamide was added, the temperature was raised
to 60°C, and thereafter a solution of 0.2 parts by weight of -
t-butyl hydroperoxide dissolved in 5 parts by weight of
demineralized water.and a solution of 0.2 parts by weight of
formaldehyde sodium sulfoxylate dissolved in § parts by

20 weight of demineralized water were added dropwise separately

- ' for 1 hours. It was then left to cure at 60°C for .30

minutes, and thereafter cooled, to obtain a carbonyl group-
containing aqueous polyurethane resin B-1, pH thereof was

8.5 and acid number thereof was 20.

25 Preparatio ampl
- 500 parts by weight of polypropylene glycol
(molecular weight: about 1,000), 500 parts by weight of



~

invention, if appropriate, there may be used pignents, 10 fillers,

aggregates, pignment dispersant, wetting agents, t hi ckeners,. defoaners,
pl asticizers, filmformng - auxiliaries, organic solvents,
preservatives, anti-fungal agents, pH controlling -agents, rust -.
~preventives and the |ike by selectigp and conbination corresponding to
the respective 15 purposes using conventional nethods. The
conpositions according to the invention are -sui tabl.e for painting of
bui |l di ng exteriors, bridges, vehicles and the like since they are
superior in weather resi stance, drying property, water resistance,
elasticity, 20 ipougbectsnethiydefel §BjctilantelédulaaCwdight Aiabodtr puda)t,y.
They al so have useful ness for interior applications since t hey have
nore advant ages &s S5t nermmlwsipat mf hydreaginane, 134 partsddy weihdt oft han
t he conventi onal _sql vent t palnts

invention is ill@d2fra S Broptaenic Bﬁi?ré§3 B Pﬁ?é%nﬁyhgeéﬂkﬁnﬂfes

- 17 - 1. hyd?BﬁP@iE@l Q'&r?%@f@lv%eoinm ERUA S3 OBRer four-

5 necked flask. The temperature was raised to 100°C, and 504
parts by weight of hexamethylene diisocyanate was added
dropwise. After the end of dropwise addition, it was
stirred at 100°cC fof'z hours, and after confirming that the-
isoéyanate concentration was about 0, cooled to 40°C. 68

10 parts by weight of 25% agqueous ammonia solution and 9,295
parts by weight of demineralized water were added, to obtain
an aqueous disﬁersion of unsaturated polyurethane.resin'
having solid content of 30% by weight.

Into 333 parts by weight of the agueous dispersion

15 of the unsaturated polyurethane resin so obtained, 20 parts
by weight of acetqacetoxyethyl methac:ylate,'ao'parts by
weight of n-butyl acrylate and 117 parts by weight of
demineralized water were added. The temperature was raised
to 70°C, and 3 parts by weight of azobisisovaleronitrile was

20 added, matured at 70°C for 3 hours, and cooled to obtain a
carbonyl grouﬁ-cbntaining agqueous polyurethane resin B-2.

The pH therebf was 8.3 and the acid number thereof was 20.

3. eparatio uS Mi olutio
470 parts by wexght of Emulsion A—l, 232 parts by
25 weight of aqueous urethane resin B-1 and 0.75 parts by

weight of adipic dihydrazide were introduced into a 1 liter



Preparati on Exanple 1 312 parts by weight of dem neralized
~water and 2.3 parts by weight of NEWCOL 707SF (manufactured by N ppon
5 Nyukazai Co. Ltd., solid content 30% by wei ght) were added to a 2
liter four necked flask, covered with nitrogen, and thereafter kept at
80[err]C. 0.7 parts by weight of anmonium persul fate was added

i mredi ately before dropwi se addition of22 = a preenul sion having the

foll owi ng conposition, and then the 10 preenul sion was added dripw se for
3 hours: dem neral i zed water ' 338 parts by

wei ght di acet one acryl am de ) . 32 parts by weight
acrylic acid stainless steel vessel, and 3tjrpad¢ st Pbid@ight resinoygyrene

97 parts by wei ght 5 t hyl thacrylate . 260 parts
by wei ght ZE“éI‘ﬁ%Iﬁ?é;\%lwéc?%ate 100 parts by wei ght
n-butyl acrylate Analogously, resinbued R&kéd dBLuMb8S8tDp-~2 - pNEWCOL
707SF 62 parts by wei ght anmoni um

persul fate * - with blending ratibs?rpprésenitedwén fable 22@ere obtained. From
30 mnutes after the end of dropw se - addition, a solution of 0.7 parts
by wei ght of anmmonium persul fate dissolved in 7 parts by weight of

wat er was added dropw se for 30 mnutes, kept at 80C for further 2
hour s, then the tenperature was | owered to about 40 - 60[err]C, and



- 18-

thereafter the pH was adjusted to 8~ 9 with an aqueous

amoni a to obtain Emul sion A-1.

-Emul sion A-2 was obtained by the net hod anal ogous

Preparation Exanple 2

Exanpl e 1 except that the preenutlsion added
dem neral i zed

conposi tion:
wei ght
acrylic acid

105 parts by weight

- parts by wei ght
wei ght

hydr oxyet hyl
707SF

persul fate
anmoni um per su

sol ution obtained by d

n
acryl

Table 2

x\/?t_er

di acet one acryl am de™

5

to Preparation

dropwi se had the follow ng

315 parts by

74 parts by wei ght

f at €]

4

- 3.9 parts by weight” 10 styrene
met hyl net hacryl ate 269
“eL[yl NEXRYT  ac|yl af e L 105 parts by
butjyl rylpte _ ° B phrts by weight
] . 15 part f“:ty wei ght. 1? _ NEWCOL
19 49 parts byevef gfft= g {amoni um
al~ 1. papartls by yei ght o - Herein, the
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0.8 'p:ar'ts by wei ght of the persulfate into 8 parts by wei ght

dem neralized water.
A-2 obt ai ned by the above- nment

20 of
Property val ues of Emul sions A-1 and
i oned Preparation Exanples 1 and 2 are

shown in Table 1. -19-

Table 1 Enmul si on Solid Contenyy (9 pH Particle

Dianeter [err]([err]m A-1 51.2 : 8.2 0.06
A-2 ~ 55.5 8.4 0.17 5 [err]: Sol id content
was obt ai ned by heating sanple at _ 150[err] C for 30 m nutes,
determ ni ng the residual - anount, and cal cul ating therefrom

[err] In determ nation of enmulsio

n particle dlaneter O D.

(Optical Density: Absorbance) of the diluted 10 enul si on whi ch
bei ng dil uted to4haveRfegaratiofl of Paints O.D. was deternined at

420nm and 700nm then O D
cal cul ated by using
particle
15

cuPoEe Latt e Lnt

Raw materiqis hogih, i 1

or bance rat

Rt ag %Ei%er age
£ qiieL ;ﬂif,gxfg'séeapfveaéel woidd ng

e literature

stirred by means of a dispe:sgs for 20 ~ 40 minutes, to

5 obtain a pigment disperse paste:
~distilled water 960 parts by weight
ethylene glycolamide 240 parts by weight
Nopcosparts 44C * 60 parts by weight
Sﬁ defoamer 364 * 84 parts by weight
10 Fujichemi HEC KF=100 ° 36 parts by weight
titanium White JR-600A ¢ 2640 parts .iay weight
Total 4020 parts by weight
-_ Note:
3 Manufactured by Sannopko Co. Ltd., piément dispersant
15 Manufactured by sénnopko CO.:Ltd., defoamer
S3 Manufactured by Fuji Chemical Co. Ltd., thickener
6s Manufacturéd by Teika Co. Ltd., White color pigment -
_ 201 parts by.weight of the pigment disperse paste
was introduced into a 1-liter étainless steel vessel, and an
20° additional 422 parts by weight of the resinocus mixed

solution and 18 parts by weight of Texanol were added with

stirring, and pH was

ammonia,

adjusted to 7 ~ 9 Qith an agqueous

to obtain Paint E-1. .



| ndustrial Chem cal Research Vol. 42, 142(19640]. O D
ratio = 0.D. (430nm /O D. (700NM 2. Prepar ati on exanpl es of aqgeous
pol yur et hane resins Preparati on Example 1 20 S 860 parts
by wei ght of KYOMNOL D (nanufactured by Kyowa Hakko Co. Ltd., texanol
i sobutyl ether), 2,000 parts by webght of pol ypropyl ene gl ycol

(ol ecul ar wei ght: about ~1,000), 740 parts by weight of _

pol ycapr ol act one di ol (ol ecul ar wei ght: about 530) and 210 parts by
wei ght of 25 2,2'-dinmethylol propionic acid were introduced in a 2 liter

- 20 - : four-necked flask, the tenperature was raised to 10Q[err]C,
and - 1,110 parts by waingibgoisiyoFhbnts Eti2i soByhdHere T ey bY '

dropwi se. After the end of -dropw se additjon, it S_ poa Sl t
100[ err] C. Aft er uging fhe Hesinpug ‘?:’dﬁ?(?eﬁ?i‘é’i’i%‘ﬁ 8?? g D i%’oc%géé%%‘gr oup

becane 0. 41neg/g 5p b ' gt;lgn d paifedr gxyet hpdi omat-8agnauraties and
37 parts by wei gHPlg?sngfbltjt?‘ﬁ indive a ct:"g 3? V\gr'e added, then stirred at
100[err]C for 2 hguis.3lt was thereafter cooled to 40[err]C, and 162
parts by wei ght of



~

triefhyraniné and 9,000 parts by weight of dem neralized 10 water were

added, to obtain an aqueous dispersion of an unsat ur at ed pol yur et hane
resin having solid content of 30% by wei ght. ' Into 100
parts by wei ght of the aqueous dispersion of the unsaturated
- pol yurethane -resin, 3 parts by weight ofys 15 diacetone acrylam de was
added, the tenperature was raised to 60[err]C, and thereafter a
-solution of 0.2 parts by weight of " t-butyl hydroperoxide dissolved in
-5 parts by weight of dem neralized water and a solution of 0.2 parts:
by wei ght of f or mal dehyde sodi um sul foxyl ate dissolved in 5 parts by
20 wei ght of den1nerallzed wat er were added dropwi se separately for 1
hours. It was then fery rejat J r 30 m nut es, and
t hereafter cool ed, & |6 pup- cont ai ni ng ‘aqueous
pol yur et hane resin ~1218.15 and acid nunber thereof was
20. 25 Prepar at fer-Btet - 500 parts by wei ght of
pol ypr opyl ene gl yco o O‘L é%yiar qgigh : fabout 1, 000), 500 parts by
wei ght of IR Fle |falul- 21 - :
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pol yt et ranet hyl ene gl ycol {(nol ecul ar wei ght: about 1,000), 0.5 parts
by wei ght of hydroqui none, 134 parts by weight of 2, 2" -di net hyl ol

propi oni ¢ acid and 232 parts by wei ght of hydr oxyet hyl acryl ate were
introduced in a 2 liter four- 5 necked flask.” The tenperature was raised
to 100[err]C, and 504 parts by wei ght _of hexanet hyl ene diisocyanate
was added’ dropwi se. After the end .ol dropwi se addition, it was

stirred at 100[err]C for 2 hours, and after confirm ng that the

i socyanate concentration was about O, cooled to 40[err]C. 68 10 parts by
wei ght of 25% aqueous ammoni a sol ution and 9, 295 parts by wei ght of
dem neralized water were added, to obtain - an aqueous di spersion of
unsat ur at ed polyugggéguygdrgggﬁhts havi ng solid content of 30% by wei ght.
Into 333 parts by weight of the aqueous dispersion 15 of the unsaturated
pol yur et hane resi Bxamplest ai nedl, and) Compasative Ekgmplasyilt ~o8

acet oacet oxyet hyl nethacrylate, 30 parts by wei ght of n-butyl acrylate
and 117 parts by weight of, denineralized wat er were added. The
tenperature was raised

rr]
azobi si soval eronitrile vvaspa?bts 3 591 tfreé'g 8ftis e%#@ Stlgiﬁ%urs and
cooled to obtain gater bycar Pogy) aaouas@cmta&balngr@qs&guse@qiwlthet hane -

resin B-2. The pH thereof was 8.3 and the acid nunber thereof was 20.
3. Preparati o ofoRxsvimgumethodd Sol utions- - 470 parts by
wei ght of Emul sion A-1, 232 parts b 25 wei ght of aqueous urethane resin
B-1 and 0.75 parts by - E®e? aghrad by Karsal iFad ket ib¥8r oduced

intoalliter epoxy-amine type anti-rusting undercoat) was painted on the

both sides of 70x150x0.8mm bonded plates, and after 2¢
hours, Paints E-1 ~ E-10 were painted on one side by means
16 of an air spra? at the painted amount of IZOg/mZ; Further,
after drying for 2 hours, the same paints were overprinted
by means of the air spray at the péinted amount of IZOg/mz.
The test plates obtained wére éubjected to the

following tests. Results are shown in Table 4.

15 (1) Water Resistant '-rggt' (A)

' .After the above-mentioned test plates were
painted, they were drxed under such conditions that the
temperature of 20°C and the relative humidity of 75% for 2
hours, and thereafter the tests plates were submer@ed half

20 into distilled water at 20’0; drawn up after 1 hours,' and
then painted surfaces were evaluatgd visuélly. The results

are shown in Table 4 with the following symbols:

&: No change;

O: Partial expansioné



- 22°- stai nl ess steel vessel, and stirred, to obtain a resinous m xed

solution D-1. Anal090usly resi nous m xed sol utions D-2 - D8
with blending ratios represented in Table 2 were obtai ned. -
23 - [err] - 24 - 4.
Preparati on of Paints kaggmuerlals havi ng the follomnng

conpositioen

a

ry

‘Whole ‘expansion;

"x: Elution of paint.

(2) Water Resistant Test (B)
After the above-mentioned test plates were
5 painted, they were dried undér such conditions that the
temperature of 20°C and the relative humidity.of 75% for 7
days, and thereafter the tests plates were submerged half
into distilled wafer at 20°c, dfawn up after 5 days, aﬁd
then coated surfaces were evaluated visually. The results

10 are shown in Table 4 with the following symbols:

ot No chénqe;
©O: Partial expansion;
(J: whole expansion;

xX: Elution of paint.

15 (3) celerated Weathering Test
' ' The above-mentioned test plates were subjected to
a Sunshine Weather-O-Meter test-for 1,500 hours, and weather
resistance was evaluated from calculation of gloss retention
by using the foliowing formula: .
20 60° gloss after 1500 hours test

gloss retention (%) = : X 100
: . 60° gloss before test

The results are shown in Table 4.



a

were'introduced into a 5 liter stainless steel vessel , and stirred by
nmeans of a disperses for 20 - 40 mnutes, to 5 obtain a pignment disperse

past e: distilled water 960 parts by wei ght
et hyl ene gl ycol ani de ' 240 parts by wei ght

Nopcosparts 44C [err] - 29 -60 parts by weight SN

def oaner 364 [err] ‘84 parts by weight 10 Fujichem
HEC KF=100[err] 36 parts by weight - titanium Wite
JR-600A [err] - 2640 parts by wei ght ©~  Tota

4020 parts by me|9 Not e: [err]:  Manufactured by Sannopko
Co. Ltd., pignent($)] sFatep tardness; Iest . Manuf act ured by Sannopko Co

Ltd., defoaner [err]: Fqct

t hi ckener ferr]: I\/aﬁﬁ Jg@é{ulgr gd E@eflj"’el kag%hﬁégnbﬁ%lte 80 or pIan’EI’lt
201 parts by wei gnéarf dfha i GIENH1adesEFied B30 days #BSthdiroeduced into
.a 1l liter stainless steel vessel, and an 20 additional 422 parts by

wei ght of the restemneratuxed and thegeafitén Tukod HEduesssway dedieghined.
Texanol were added with stirring, and pH was adjusted to 7 - 9 with
an aqueous ammoni a, to obtai-n Paint E-1.

5 (5) JIS A6910 Waterproof Standard Tests

(a) Tensile test
ALES GUMTILE rough {(manufactured by Kansai Paint

Co. Ltd., main reageﬁt for thick painting as exterior use)
was drawn painted by means of a 2mm biade, and after 24

10 hours, Paints E-1 - E-11 were painted to 100g/m’
respectively by means of a brush. Further, after 2 hours,
the same paints were overprinted analogousiy. Thereafter,
" they were processed according to the standard of JIs A6916,
and pierced by means of a No.-z dumbbell to make test

15 pieces, which were subjecﬁed to tensile tests at 20°C and -
10°C. |

The results of the tensile tests are shown in Table 4.

(b) Warm and Cool Repeated Test

Test plates were prepared according to the
a . 20 standard of JIS A6910 by using ALES GUMTILE sealer
{(manufactured by Kansai Paint Co. Ltd., sealer) as an
' undercoat,.ALES GUMTILE rou§h as a main paint, and E-1 ~ E-
11 respectively as overprinting, then the warﬁ and cool
repeated test was carried out according to the standard for

. 25 10 cycles, and thereaftér evaluated by the following



- 25 - Anal ogously, Paints E-2 - E-10 were prepared by wusing
the resinous mixed solutions D-2-- D-8. Property values of the
above-nentioned Paints E-2 - E-10 are shown in Table 3. . - 26
- [err] _ - 27 -

- 30 -

evaluation sténdard, the results of which are shown in Table

o: No . abnormality in painted film;
O: Partial expansion in painted film;
5§ [J: whole expansion of painted film;

xX: Observable crack in painted film.



¥

Tests and Resul ts | Exanples 1 - 8 and Conparative Exanples 1 - 3

Paints E-1 - E-10 were diluted with distilled ‘water by 0 - 8% and
test plates were prepared by the 5 follow ng nethod. Esco
(manuf actured by Kansai Paint Co. Ltd., ~ epoxy-amne type anti-rusting
undercoat) was painted on the both j des of 70x150x0. 8nm bonded
pl ates, and after 24 hours, Paints E-1 - E-10 were painted on one side
by neans 10 of an air spray at the painted amount of 120g/nR2. Further,
after drying for 2 hours, the sane paints were overprinted by nmeans of
the air spray at the painted anount of 120g/nferr].. _ The test
pl ates obtained were subjected to the followng tests. Results are
shown in Table 4. 15 (1) Water Resistant Test (A : Af ter
t he above-nentione - dried under
such conditions th rel ative
hum dity of 75% for ' ea i tests pjates were
subnerged half 20 after 1
hours, and th visualTy. The results
are shown in Table ol s e: change;
0: Parti al expansi 0 = O
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- 28 - [err]: Wpole expansion; x: Elution of paint. (2)

Wat er Resistant Test (B) oo After the above-nentioned test

pl ates were 5 painted, they were dried under such conditions that the
tenperature of 20[err]C and the relative humdity of 75%for 7 days,
-and thereafter the tests plates were subgerged half into distilled
water at 20[err]C, drawn up after 5 days, and . then coated surfaces
were eval yated visually. The results 10 are shown in Table 4 with the
foll owi ng synbol s: [err]: No change; 0: Partial expansion
[err]: Wol e expansion; x: Elution of paint. 15 (3) Accelerated
Weat heri ng Test The above-nentioned test plates were

subj ected to a Sunshi ne Weat her - 0- Met test for 1 SQthours, and
weat her resi stance woAPRARANFIY EEH &??’é&l ‘gulté’tei SAPRYSHT'SDS retention

according to the invention were well balanced and eminently
-superior in water résistanée, weather resistance and tensile
of painted film (particﬁlarly at -10°C) compared with paints
S not fulfilling the necessary cbnditions of the invention ‘
(Comparative Examples 1 ~ 3), and particularly'compared with
one (Comparative Example 1) wherein the agqueous polyurethane
without éarbonyl group is blended with the aqueous |
dispersion of a carbonyl group-containing copolymer and the
10 dihydrazide compound. It is obviously seen that: the
compositions according to the inVention are remarkably
improved in weather resistance, painted film hardness and -

JIS aptitude.



by using the following formula: 20 : ~60[err] gloss

after 1500 hours test gloss retention (% =

x10 60[ err] gl oss befpre—est

The resu umlgabl e 4 L;HIS SHEET HAS BERN
29 - m !mmmmm rdness Test.. 33 - nt REPLACED E- 11

wer e pai cont gl tass® pl’ates by nmeans OQT?_Q_QLL—QLQQQL—QLLed Tor—i10
days at the room - tenperature, and there ukon har dness mas

det er mi ned. 5 (5) JI'S A6910 Wat er proof St andafsahéEe&weenReplaceﬂ

Tensil e test ~ ALES GUMTI LE rough ( y Kansal

Pai nt ~ Co. Lt8LAIM3: h reagent for thick pain use)

was drawn pai nted by nmeans of a 2nm bl ade, and af hours Pai nt s

E-1 - E-11 were painted to 100g/nferr] _ r.esp_ectl.vely by neans of a
brush. Further, aft{er & JeihSus composibffors Bt RBeNiS A\RiatelVLditt, NvRich
anal ogously. Thereafter, " they were processed according to the

standard of JIS A69$09btamed bvicbiendingdad aquesns dispengion2ofarisiasbbnyb

nmake t est
group-contaxnxng copolymer (A) wzth a carbonyl group-

containing agueous polyurethane resin (B) at a ratio of 100
parts by weight of solids in (A) to 5 ~ 150 parts by weight
of (B), and as crosslinking agent, a hydrazide compound (C)
having at least 2 hydrazide gréups per one molecule at a
ratio of 0.61 ~ 2 mbles of (C) to 1 mole of carbonyl group
contained in ‘the said (A) and (B) components, wheréin said
polyurethane resin'(B) is obtained by copplymeri:iﬁg an
unsaturated polyurethane resin obtained by reaction of
diiéocyanate compound with a pblyol having a'number average
molecular weight of 60 -~ 10,000, a carboxyl groué;containing
diol and a hydroxyl group-contgining ethylenic unsaturated
monomér, with a carbonyl group-containing ethyleﬁe

unsaturated monomer.

2. A resinous composition'according to claim 1, wherein

' tpe aqueous dispersion of a Carbonyl group~containing
Ecpolymer (R) ié a_dispersion of a copolymer obtained by

- emulsion copolymerizatiop of a mondmer mixture containing
(a) 0.1 - 30% by weight of a polymerizahlé unsaturated
monomer having a least one carbonyl group in one molecule -
(b) 0 ~ 10% by weight of a monbmer selected from the group
consisting qf a monbolefinic uhsaturated carboxylic acid,

monoolefinic unsaturated carboxylic acid amide and a N-alkyl



15 pFeces, whi ch were subjected to tensile tests at 20[err]C and -
| OC. . The results of the tensile tests are shown in Table 4.
(b). Warm and

. eated Test Test pl aips
according to t /I S ard of JI'S A6910 by using A el
( manuf act ur'ed I”//Wt . Ltd.5 ¥eater) as an —

Wak /

ES
GUMTI LE rough as & and E-1 -E- 11 respectively as
overprinting, then the® agid cool _repeated test was carried out -
according to the standard for 25 10 cycles, and thereafter evaluated by -
the fol |l ow ng - 30 - . eval uati on

standard, the reswin di-efkyhok MeqizatinaveL| A memsicdefinig unsaturpbed]:
No. abnoral 111 Beblets L lle amiad oL o R BOL A Rk
pai nt ed fil'n_ of a monomer selected from the grouplconsisting of a vinyl

| aromatic compound, n-alkﬁl-ester of methacrylic acid having
1 ~ 8 carbon atoms, vinyl ester of saturated carboxylic
acid, 1,3-diene, fertiary butyl acrylate, vinyl halide,
ethylene and methacrylonitrile, in the presence of a
dispersant.

3. A fesinous composition according to claims 1 or 2,'
wherein the carbonyl group-containing agueous polyurethane

resin (B) is a resin having an acid number of 1- ~ 200 per 1

g of the solids in the résin.

4, A resinous composition according to any one of claims 1
to 3, wherein the carboﬁyl group-containing agqueous
polyurethane resin (B) is a resin containinglo.oos ~ 0.3

. moles of carbonyl group per 100 g of the solids.

5. A resinous composition according to any one of claims 1
to 4, wherein the unsaturated polyurethane resin is a
polyurethane resin obtained by reactin§ an isocyanate group

with hydroxyl group at the equivalent ratio of 1:1 - 1:1.5.

6. A resipoﬁs cdmpoéition according to any one of claims 1
to 5, wherein the unsaturated polyurethane resin is obtained
by usiﬁg a‘hydroxy qtoup—containinq ethylenic unsaturated
monomer as the hydroxy compouhd at the ratio of 0.1 ~ 1
equivalents fo 1 eqﬁivalent of isocyanate group.
[ S
heet Has Been Replaced

U



- 31 - [err - 32 -

Apparently from Table 4, the conpositions according to the invention

]
were wel |l bal anced and em tly superior in water Yex E.fr.-a.ther
resi stance and e f painted film(partic B 8rT | ¢
conpared Ww \ \ﬁ\\\\\l\\“\ful filling3s he necessar REPLATED of <t-He

I nvention \M\ ve 'Exanples 1'- 3), and parkteurarly conpared with
one ( Conpar at anpl'e 1) wherein the aqueous pol yuret hane wi t hout
carbonyl group is blended with the aqueous di spersion of a carbonyl -
group-cont ai ni ng copol yner and the 10 dihydrazide conpound. _It_is

obviously seen tl7at tAeresinousonpupsistitdns 2WRSFAUPGGEY FMvhaneREfidfSate
remar kabl y

to 6, wherein the crosslinking agent (C) is a dihydrazide
compound selected from

H,N-NH-CO-NH-NH;,

H,N-NH-CO CO-NH-NH

and '

H,N-NH-CO-(C;H,)-CO-NH-NH; (ns8).

8. A resinous composition accprding to any'one_of claims
1 to 7, wherein the crosslinking agent is blended at the .
ratio of 0.01 ~ 2 moles to 1 mole of carbogyl group
contained both in the aqueous dispersion of copolymer (A)

and the aqueous polyurethane resin (B).

9. A water based paint containing a resinous composition

according to any one of claims 1 to 8.

This Sheet Has Been Replaced

[



i nproved i n weat her resistance, painted filmhardness and JI'S
aptitude. : CLAI M5 1. A resinous conposition for use
in a water paint, which is obtained by blending an aqueous dispersion of a
car bonyl group- containing copolyner (A) which is not a polyurethane resin,
with a carbonyl qroup-containing aquegugepol yurethane resin (B) at .a ratio
of 100 parts by weight of solids in (A to 5 - 150 parts by weight of (B)
and as crosslinking agent, a hydrazide conpound (C) having at |east 2
hydr azi de groups per one nolecule at a ratio of 0.01 - 2 noles of (C) to 1
mol e of carbonyl group contained in the said (A) and (B) conponents,
wherei n said pol yBBSZRMQTe resin (B) is obtained by ‘copol ynerizing an
unsat urat ed pol yurethane resi n obtai ned by reaction of diisocyanate
conpound with a polyol having a nunber average nol ecul ar wei ght of 60 -
10, 000, a carboxyl g7 oup- Cqnpgiiici ebeibostdoR RiAIPNAER! PABNEON! A1 ni g
- ethyl eni c unsaturated nononer, wth a carbonyl group-containing €thylene
unsat ur at ed nononer. 2. A resinous conposition according to claim1l,
wherei n the aqueous dispersion of a carbonyl group-cantaining copolyner (A)
is a dispersion of aA teplopgerompastitiPRetPr HatercRaiRY on
copol yneri zation of .mon r.mxture cqgntainin a) - 3Q%. I ght
SRR BB Y 1o MR PuRa oS wRadn 1o HERLE O

of a polymerizabl NoNoMer navi n ast one car
group in-one ol ein-f%aix(tlahgointé:q%byaaw&hhﬁ@és of Buil@tRds, BHRIAgeS,
a _

sel ected from gr oup

5  vehicles and et al, which is non-odored, as well as which
has advantages in safe and hygienic aspects is obtained by
blending an aqueous dispersion of a carbonyl gioup-
containing copoiymer {A) with a carbonyl grouﬁ-containing
aqueous polyurethane resin (B) ét the ratio of 100 patts by

10 weight of solids in (A) to 5 ~ 150 parts by weight of (B),
and then addinglas a crosslinking agent a hydraiide compound
(C) having at least 2 hydrazide groups per one.molecule'at
the ratio of 0.01 ~ 2 moles of (C) to 1 mdle of carbonyl
group  contained in the séid (A) and (B) components, the said

15 polyurethane resin (B) being obtained by copolyﬁerizing an
unsaturatéd polyurethane resin obtained by the reaction of a
diisocyanate compound with a polyol havipg a number average
‘molecular weight of 60 ~ 10,600, a carboxyl group-containing
diol and a hydroxyl group-containing ethylenic unsaturated

20 monomer with a carboxyl group-containing ethylene

unsaturated monomer.



consisting of a nonoolefinic unsaturated carboxylic acid,
nwonool efi nic unsaturated carboxylic acid -am de and a N-al kyl

- 33- : ' or N-al kyl ol derivative of a nonool efinic

“unsaturated carboxylic acid anmide as well as (C) 60 - 99. 9% by wei ght of
third nononer selected fromthe group consisting of a vinyl aromatic

conpound, n-al kyl ester of nethacrylic acid having 1 - _8-carbon atons,
vinyl. ester of saturated carboxylic acid, 1 rene rtiary butyl
acryl ate, vinyl halide, ethylene and net r ' ‘“\\m“\\‘ -he presence of

a di spersant. 3. A resinous conposit “\ﬁg\\‘\& sLO-clains 1 or 2,
wherein the carbonyl group-containing aquedth*o yuréthane resin (B) is a
resin having an acid nunber of 1- - 200 ber 1 g of the solids in the
resin. 4£1LA#MS esi nous conposition according to any one of clains 1 to 3,
wherei n the carbonyl group-containing aqueous pol yurethane resin (B) is a
resin containing 0.005 - 0.3 noles of carbonyl group per 100 g of the

sol i ds.

-~

~ e

1. A resinous composition for use in a water paint, whieh is
obtained by blending an agueous diepersion of a carbonyl group-
containing copolymer (A) which is not a polyurethane resin, with
a carbonyl group-containing aqueous polyurethane resin (B) at a
ratio of 100 parts by weight of solids in (A) to 5 - 150 parts by'
L_/ weight of (B), and as crosslinking agent, a hydrazide compound (C)
having at least 2 hydrazide groups per one molecule at a ratio of
0.01 - 2 moles of (C) to 1 mole of carbonyl group contained in the
said (A) and (B) components, wherein said polyurethane resin (B)
is obtained by copolymerizing an unsaturated polyurethane resin
obtained by reaction of diisocyanate compound with a polyol having
a number average molecular weight of 60 - 10,000, a carboxyl
group—-containing diol and a hydroxyl group-containing ethylenic
unsaturated monomer, with a carbonyl group-containing ethylene

unsaturated monomer.

2. A resinous composition according to claim 1, wherein the
K,/ aqueous dispersion of a carbonyl group-containing copolymer (A)
is a dispersion of a copolymer obtained by emulsion
copolymerization of a monomer mixture containing (a) 0.1 - 30%
by weight of a polymerizable unsaturated first monomer having
at least one carbonyl group in one molecule, (b} 0 - 10% by
weight of a second monomer selected from the group
consisting of a monoolefinic wunsaturated carboxylic acid,

monoolefinic unsaturated carboxylic acid amide and a N-alkyl

- 33 - REPLACEMENT SHEET
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5. A resinous conposition according to any one of claims 1 to 4, wherein

the unsaturated pol yurethane resin is a pol yuret hane resin obtained by
reacting an |socyWroxyl group at n o of
1:1 - 1:1.5. l &\&‘Eosmlon accordi El’ﬁ@eﬁmh@ngﬂgﬁ
claims 1 to 5, V\/ner »‘ \m\ d pol yurethane fegin i s obtai nel Dy
usi ng a hydroxy gro cont & ni" ng -et hyl eni ¢ unsat ur at ¢d{ mjn® . 2608 hp
hydroxy conpound' at .the ratio of .0.1 - 1 equjvalents to 1

equi val ent of isocyanate group. =34} -

7. A resinous conposition according to any one of ¢lains 1 to 6, whefein
-the crosslinking agent (C) is a dihydrazide conpound selected from

[err] 8. A wat er based pai nt containing a resi nous conposition

accordi ng ©8 §n@lﬁﬁ%glofd%g¥yaﬁévg ¢fy aymonoolefinic unsaturated carboxylic
acid amide as well as (C) 60 - 99{9%_by weight of third monomer

selected from the group consisting of a vinyl aromatic compound,
n-alkyl ester of methacrylic acid -having 1 - 8 carbon atoms,
vinyl ester of saturated carboxylic acid, 1,3-diene, tertiary
butyl acrylate, vinyl halide, ethylene and methacrylonitrile, in

the presence of a dispersant.

\“/ 3. A resinous composition according to claims 1 or 2, wherein
the carbonyl group—cdntaining aqueous polyurethane resin (B) is a
resin having an acid number of 1- - 200 per 1 g of the solids in
the resin.
4. A resinous composition according to any one of claims 1 to 3,
wherein the carbonyl group4containing aqueous polyurethane resin
(B) is a resin containing 0.005 - 0.3 moles of carbonyl group per
100 g of the solids.

U 5. A resinous composition according to any one of claims 1 to 4,

wherein the unsaturated polyurethane resin is a polyurethane resin
" obtained by reacting an isocyanate group with hydroxyl group at

the equivalent ratio of 1:1 - 1:1.5.

6. A resinous composition according to ary one of claims 1 to
5, wherein the unsaturated polyurethane resin is obtained by using
a hydroxy group-containing ethylenic unsaturated monomer as the
hydroxy compound at the ratio of 0.1 - 1 equivalents to 1

equivalent of isocyanate group.

- 34 ~
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7. A resinous composition according to any one of claims 1 to

6, wherein the crosslinking agent (C) is a dihydrazide compound

selected from

H,N-NH-CO-NH-NH,,
H,N~NH-CO CO-NH-NH,

and

. HyN-NH-CO- ( C,fl, ) -CO-NH-NH; (ns8).

8. A water based paint containing a
according to any one of claims 1 to 7.

- 35 -

resinous composition



