1 SPECI FI CATI ON AQUEQUS POLYURETHANE RESI N TECHNI CAL FI ELD [ 0001] The
present invention relates to an aqueous pol yurethane resin, specifically to
a prinmer for plastics, and nore specifically to an aqueous pol yurethane
resin suitably used for a prinmer for optical plastic | enses. BACKGROUND ART
[ 0002] Pol yurethane resins have conve&tionally been used as prinmers in
various industrial fields. For exanple, in the field of optical plastic

| enses, when a hard-coat layer is formed on a surface of a | ens substrate,
pol yurethane resin is used as agpfEicTeiTcheronmProvi ng adhesi on between the
surface of the lens substrate and the hard-coat layer. [0003] In recent
years, AQUROUS fHOIIYURMTHINE GalSI astic | enses, a nmethod for manufacturing a
phot ochrom ¢ | ens which col ors outdoors to function as sungl asses and

di scolors indoors to function as a transparent glasses, by formng a
phOtCK*Héggﬁiéhen 4 er on a surface of a |lens substrate has been known,
and it 1 & pol yurethane resin is used as a prinmer in order to

i npr Ove[r(g(frgh?“ on Qﬁ%;‘gﬁi_}ef%g.tsurj’[r?&%g{%ﬁ heyLens.gubsty atg, an%%'{n%’?us

phot och coat 04] een proposed, for exa to use a

noi st Uy BHIddhad YeeehhalRdigsidalasy eo R piekebetoyephabbecsprdmreorof the
| ens substrate and the photochrom c coat |ayer (see, for exanple, the

f ol | owi spedafiers]l INodimmeEmt ajuedest eotl yDoediene reshint enndebdgalisPdbidrati on

No. WD 2004/078476 Al 2 ,
a primer for optical plastic lenses.

BACKGROUND ART
[0002] Polyurethane resins have conventionally been used as
primers in various industrial fields.

For example, in the field of optical plastic lenses, when a
hard-coat layer is formed on a surface of a lens substrate,
polyurethane resin is used as a primer for improving adhesion
between the surface of the lens substrate and the hard-coat layer.
[0003] In recent years, in the field of optical plastic lenses,
amethod for manufacturing a photochromic lens which colors outdoors
to function as sunglasses and discolors indoors to function as a
transparent glasses, by forming a photochromic coat layer on a
surface of a iens substrate has been known, and it is studied that
polyurethane resin is used as a primer in order to improve adhesion
kbetween the surface of the lens substrate and the photechromic coat
layer.

[0004] It has been proposed, for example, to use a
moisture-curing polyurethane resin as a primer between the surface
of the lens substrate and the photochromic coat layer (see, for
example, the following Patent Document 1).

Patent Document 1: International Publication No. WO 2004/078476
Al



DI SCLOSURE OF THE | NVENTI ON Probl ens to be Solved by the invention [0005]

Al t hough the noi sture-curing pol yurethane resin has good adhesion to
substrates such as a |l ens substrate, it exhibits poor wettability with coat
| ayers, such as a hard-coat |ayer and, a photochrom c coat |ayer, |am nated
t hereon, so that the coat |ayer repeﬁ% t he noi sture-curing pol yurethane
resin, thereby causing poor adhesion. It is an object of the present
invention to provide an aqueous pol yurethane resin capabl e of providing
good adhesi on between a plastic substrate and a coat |ayer |am nated on the
pl astic substrate. MEANS FOR SOLVI NG THE PROBLEM [ 0006] To achieve the

above iy EItQSURE GROUIEHBISNYEINwoet hane resin of the present invention is
obtained by allowing at |east a polyol compound, an active hydrogen

gr oup- dorzising cdpdimdechdni ndeardingwing ignoup, an active hydrogen

t t d d | k ilyl t
ol yan T CohpoandA LEBCREH E P THL8t8ry L850y ankb LY ELRPRBRE. *RBFBOVER, it i s
pref_erz%l Qfl%l el @8”&' §t)§’9{¥%rsqﬁl‘f%% al E8LE é?.f J]%ttg eq_etngx E?BEE'E' on s

obtain oW ng as conpoun dctive ydro
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group-containing acrylate conpound to react wth the polyi socyanate
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group and a (neth)acryl oyl group, and allow ng the urethane prepolynmer to
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[ 0007] Qgﬁé§§NH i n the aqueous pol yurethane resin of the

It is an object of the present invention to provide an agueous
polyurethane resin capable of providing good adhesion between a
plastic substrate and a coat layer laminated on the plastic

substrate.

MEANS FOR SOLVING THE PROBLEM

[0006] To achieve the above object, the agqueous polyurethane
resin of the present inventicn is obtained by allowing at least
a polyol compound, an active hydrogen group-containing compound
having anionic group, an active hydrogen group-containing acrylate
compound and an alkoxysilyl group-containing polyamine compound
to react with a polyisocyanate compound.

Moreover, it is preferable that the aqueous polyurethane
resin of the present invention is obtained by allowing at least
the polyol compound, the active hydrogen grcup-containing compound
having the anionic group and the active hydrogen group-containing
acrylate compound to react with the polyisocyanate compound to
thereby synthesize an urethane prepolymer having an isocyanate
group and a (meth)acryloyl group, and allowing the urethane
prepolymer to react with at least the alkoxysilyl group-containing

polyamine compound.



present invention, it is preferable that the al koxysilyl group-containing
pol yam ne conpound is a conpound represented by the follow ng general
formula (1). General formula (1): [0008][Chem 3] R23-M 'l '

NHz- R-NH-R-SFOR)ym ( 1 ) [0009] (whereifn Rl and R2 are the sane or different
fromeach other, and each represents an alkyl group of 1 to 4 carbon atons;
R3 and R4 are the sane or different fromeach other, and each represents
an al kyl ene group of 1 to 4 carbon atons; and mrepresents an integer of 1
to 3.) Mdde@dver, i Mddemvaqyedus o yaneddanepobgunefiatderpsesent the
invention, it is preferable that the polyisocyanate conpound is at |east
one di i Bbeyenkt elBvARbLeRl sellected MITHITRL IS odpatcotdiest iaddogysilyl
hexanet hyl ene dij socyanate, _ 3-isaocyanataonmethyl -3, 5 5-trimnethyl cyc] ohexyl
ooy andt eiPacat SPELAE Bl parine BRBRBRATEL X Schatiind e B

m Xt ur h R e , A< hi (4 spoyanat onet hyl ) cycl ohexane or m xtures
thereo??héaﬁ%fg§2%?éoisgééﬁ%ﬁé?ﬁ@%&%o@@drnane. [ 0010] Mbreover, in the
aqueousGPdyar etbamelsesin: of the present invention, it is preferable that
t he pol yi socyanate conpound conprises a conpound represented by the

fol | owi hg0QRhEFa¢m. B nula (2), and in such case, it is preferable that the
i socyanate group is regenerated at 80 to 160C. General formula (2):
[0011][Chem 4] 4 R,

l
NHz-R“NH-R*-Si<OR)» (1)

[0009] (wherein Rl and R2 are the same or different from each other,
and each represents an alkyl group of 1 to 4 carbon atoms; R3 and
R4 are the same or different from each other, and each represents
an alkylene group of 1 to 4 carbon atoms; and m represents an integer
of 1 to 3.)

Moreover, in the aqueous polyurethane resin of the present
invention, it is preferable that the polyisocyanate compound is
at least one diisocyanate compound selected from the group
consisting of hexamethylene diisocyanate,
3-isocyanatomethyl-3, 5, 5-trimethylcyclohexyl isocyanate, 4,4'-,
2,4'-or 2,2'-dicyclohexylmethane diisocyanate or mixtures thereof,
1,3~ 0or 1,4-bis(isocyanatomethyl)cyclohexane or mixtures thereof,
and bis{isocyanatomethyl)norbornane.

[(0010] Moreover, in the aqueous polyurethane resin of the
present invention, it is preferable that the polyisocyanate
compound comprises a compound represented by the following general
formula (2), and in such case, it is preferable that the isocyanate
group is regenerated at 80 to 160°C.

General formula (2):

[0011] [Chem. 4]



01l OCNRgN~ ~N-Rs~NCO (2) C 11 [0012] (wherein R5 and R6 are the sane
erent fromeach other, and each represents a dival ent hydrocarbon

or diff

group of 6 to 13 carbon atons; and n represents an integer of 1 to 10.)

Moreover, it is preferable that the agueous pol yurethane resin of the

present
is pref

[ 0013]

i nventi

of b us as a prinmer for plastics. In particular,
aqueous%&fﬁ_{gﬁ Bftgéslén O?Qt)he present invention can provide good
adhesi on betweerCa plastic | ens substrate and a coat |ayer, such as a

invention is used as a prinmer for plastics, and in particular,

it

erabl e that the aqueous pol yurethane resin of the present invention
is used as a priner for optical plastic |enses. EFFECT OF THE | NVENTI ON
The aqueqys pol yurethane resin of the present invention can provide
good adhesi on bejfween a plastic substrate and a coat |ayer |amnated on the
pl astic substrat&. Therefore, the aqueous polyurethane resin of the present

hard-coat |ayer lnd a photochronic coat |ayer, |amninated thereon.
Therefore, the d&jueous pol yurethane resin of the present invention can be
y used as a prinmer for optical plastic |l enses. EMBODI MENT OF THE

sui t abl
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t | east a polyol cq und, an active hydroge gr.Qup- cont ai ni ng
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atoms; and n represents an integer of 1 to 10.)

Moreover, it is preferable that the aquecus polyurethane
resin of the present invention is used as a primer for plastics,
and in particular, it is preferable that the aqueous polyurethane
resin of the present invention is used as a primer for optical

plastic lenses.

EFFECT OF THE INVENTION

[0013] The aqueous polyurethane resin of the present invention
can provide good adhesion between a plastic substrate and a coat
layer laminated on the plastic substrate. Therefore, the aqueous
polyurethane resin of the present invention can be suitably used
as a primer for plastics.

In particular, the aqueous polyurethane resin of the present
invention can provide good adhesion between a plastic lens substrate
and a coat layer, such as a hard-coat layer and a photcchromic coat
layer, laminated thereon. Therefore, the aqueous polyurethane
resin of the present invention can be suitably used as a primer

for optical plastic lenses.

EMBODIMENT OF THE INVENTION
[0014] The agueous polyurethane resin of the present invention

contains at least a polyol compound, an active hydrogen

t he



group-cont ai ni ng acryl ate conmpound and an al koxysilyl group-containing
pol yam ne conmpound as an active hydrogen group-containing conponent, and
contai ns a polyisocyanate conpound as a polyisocyanate conponent, and can
be obtained by allowi ng these activeghydrogen group-containing conponent to
react wth a polyisocyanate conponent. [0015] In the present invention, the
pol yol conmpound is a conpound having two or nore hydroxyl groups, and
exanpl es thereof include | ow nol ecul ar-wei ght pol yols and
hi gh- ngjrecyl-sronweiighing pahyohsd fedegnahtenic efreupedat acad vesleydpodgmol ) . The
| ow- nol ecul ar-wei ght. pol yol is a polyol conpound having a nunber average
nnlecuH%ORHﬂQﬂﬂﬁaﬁﬂlnBor agavprEe 60cerBr2ond anﬂndexaﬁﬁlesalh@ﬁé@ithclude
pr opanedi 0

| ow nol ecul ar - uch.as et hyl ene
o oM o SnplyeiaRe ohoNBEiRa, 950 omy, RAGPRPEY Svarogen
1, 6- hewpoloonrt%%%tgy&o@a&&{u Qhﬁ%t(ﬂns 4 ygoqy?l?s a*meaé %]m%ol

dlethylene glycol, triethylene glycol di propyl ene gl exane
di met haxoh ,poain&rmeyhn&tél obngerientl,’ ahd @4h pardiaya iateoBy ,am)odzrm@eﬂaé@d

bi sphenol -A, 1, 4-di hydroxy- 2- butene, 2, 6-di net hyl -1 -octene- 3, 8-di al ,

bi shydr@@é&%ohydﬁéﬁﬁénegrmm@@ly@mg ang@mpiosRpPar o&@/em@ac@nemth a
terephth | at e; | ow nol ecul ar - %elght triol such as glycerin,

2- neth§1 RPRYSRATS: FoMPensn ropanedlol
2, 4- d' ]?ﬁy 3- hygﬁoﬁygepg%ﬁgﬁﬂtQ%%e %? SQb 'ydﬂcfo%q]undéﬁs

trlnethylo pr opane roxyne |ﬁ%atic
trioisdfpchnidhd4ifigrben it ek, h?ﬂdok?Wtj@i@%ﬂ @ﬁrd/\@xliﬂplégl yiedrdawi ng

four or nore hydroxyl groups such as tetranethyl ol methane, D-sorbitol,

xyl i t olincddudenniavoimcdred-u IR mrawedighe.  fOOAE]s Tared ehighr-mol ecul ar - wel gt

pol yol s n%%)be %ﬁ%l%g%%%r6referred to as macropolyol).

The low-molecular-weight polyol is a polyol compound having

a number average molecular weight of, for example, 60 to 400, and
examples thereof include low-molecular~weight diol such as ethylene
glycol, propanediol, 1,4-butylene glycol, 1,3-butylene glycol,
1,2-butylene glycol, 1,6~-hexandiol, neopentyl glycol, alkane {of
7 to 22 carbon atoms) diol, diethylene glycol, triethylene glycol,
dipropylene glycol, cyclohexane dimethanol, alkane-1,2-diol (of
17 to 20 carbon atoms}, hydrogenated bisphencl-a,
1,4-dihydroxy-2-butene, 2,6-dimethyl-1-octene-3, 8-diol,
bishydroxyethoxy benzene, xylene glycol and bishydroxyethylene
terephthalate; low-molecular-weight triol such as glycerin,
2-methyl-2-hydroxymethyl-1, 3~propanediocl,
2,4-dihydroxy-3~-hydroxymethylpentane, 1,2,6-hexanetriol,
trimethylolpropane, 2,2-bis(hydroxymethyl)-3-butancl and other
aliphatic triols (of 8 to 24 carbon atoms); and
low-molecular-weight polyol having four or more hydroxyl groups
such as tetramethylolmethane, D-sorbitol, xylitol, D-mannitol and

D-mannite.

[0016] These low-molecular-weight polyols may be used alone



or in conbination of two or nore kinds. Preferably, |ow nolecul ar-wei ght
di ol and/or | ow nolecul ar-weight triol is/are used, or nore preferably,

| ow nol ecul ar-wei ght diol and |ow nolecular-weight triol are used in

conbi nati on. Exanples of the nacropol ypl s include pol yet her polyol,

pol ycar bonat e pol yol, polyester polyol, acrylic polyol, epoxy polyol,
natural oil polyol, silicone polyol, fluorine polyol and polyolefin polyol.
[ 0017] Exanpl es of the polyether polyols include polyal kyl ene oxides such
as pol yet hyliene cgimpdalat ipal yprfopydvene g ycobrandkipdbyet hyPeréepabypr opyl ene
gl ycol irandon1or bl ock, copol ynmer) which are obtained by addition reaction
of ~ al kylereneledelarcteiEht ethiRlenddBd/®E androlodesyyrEnyedgnde, trépl

cramm) o PLELLS, 8ROYEHREDS L OUSH I TBLSRULACLAGL UL 0LV 8 o

initiat ract tdé po ramet né ether gﬁycol

obt ai netl,Pymé 1 &sa PPN OGOl RS T ZAtd Qs itretdoaydefivnan. [0018] Exanpl es

of the polycarbonate polyols include polycarbonatediols obtained by

ri ng- openi ng Badnpiersd zafi drheof macavbohpb s suclivde gidwerteexcapbagaie and

di net hyl carbonate, using _the above-nentioned | ow npl ecul ar-wei ght pol yol

as an iPPIY@@eronF@nBPA¥ChHf DivdYEELPEs Rl Yisdly RS Y uglel Ypbse ©BBKHI ned by
1 nds of

ot P A D Rt Ter £ A85o 0l P SUONEENL baSy o
nci a ISR EENRG O Doxybropane, | 3ot hyl S3-ethyl gl utaric aci d,
azel ai c[@@l7] seba@xanm@died, odtther pohyé et ipd1giodar hoxide pativdd kf;0kndl to 13
carbon atons), hydrogenated dinmer acid, maleic acid, fumaric acid, itaconic
cid, oxidephshghi aacpdlyethpheral odvaeid, nanapvrmydiane a@lvcolt okndne
di carboxy} | & %1 She o5 hr a8y 1Al G1E0 12 Shadh 8 2T PEOY S Vf8r ) whnich
are obtained by addition reaction of alkylene oxide such as
ethyleneoxide and/or propylene oxide, for example, using the
above-mentioned low-molecular-weight polyol as an initiator.
Examples thereof also include polytetramethylene ether glycol
obtained by ring-opening polymerization of tetrahydrofuran.
[oo1g] Examples of +the polycarbonate polyols include
polycarbonatediols obtained by ring-opening polymerization of
carbonates such as ethylene carbonate and dimethyl carbonate, using
the above-mentioned low-molecular-weight polyol as an initiator.
Examples of the polyester polyols include those obtained by
reaction of one kind or two or more kinds of the above-mentioned
low-molecular-weight polyols with carboxylic acid such as oxalic
acid, malonic acid, succinic acid, methyl succinic acid, glutaric
acid, adipic acid, 1,1-dimethyl- 1,3-dicarboxypropane,
3-methyl-3-ethyl glutaric acid, azelaic acid, sebacic acid, other
aliphatic dicarboxylic acids {(of 11 to 13 carbon atoms),
hydrogenated dimer acid, maleic acid, fumaric acid, itaconic acid,

orthophthalic acid, isophthalic acid, terephthalic acid, toluene

dicarboxylic acid, dimer acid and HET acid, and acid anhydride



7 derived fromthese carboxylic acids, such as oxalic anhydride, succinic
anhydri de, nmaleic anhydride, phthalic anhydride, 2-al kyl succinic anhydride
(of 12 to 18 carbon atons), tetrahydrophtalic anhydride and trinellitic
anhydride, and also acid halide derived fromthese carboxylic acids such as
oxalic dichloride, adipic dichloride and sebacic dichloride. Further,
exanpl es thereof include |actone polyester polyols such as pol ycaprol act one
pol yol and pol yval erol act one pol yol, which are obtained by ring-opening
pol yner deaived OHfohathemescaubbxpusi€- sapds} astiche aandxajlivalaghgldadtiene, for
exanpl e usi ng, the above-nentioned | ow nol ecul ar-wei ght pol yol _as _an
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hydr oxyl group include 2-hydroxyethyl (nmeth)acrylate, hydroxypropyl
(et h) afryhatbesehydirtoriydtiyl alcielsh)sactty| ad epx2] 2e ddhgdidoxydet hyldihpti gl
(et h)acryl ate, pol yhydroxyal kyl, mal eat e and_pol yhydr oxyal kyl fumar at e.
Mor eovefiChkarbfiesadd SR Aot Meth inicter Eopol§ter Bxaprécqi therrede
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th)acrylonitrile, 3- )

acetate, (ne ri (é-isocyanate-z-propyl - a- net hyl styrene,

trimet hpbdipeopaseidni (et h) decybate andigient aer ytéwcdprolactone and
tetra(neth)acrylate. The acrylic polyol can be obtained by copolynerizing
these mgnBaABeEClACEMRS prediice 6KaAPLEI t abPENGol VIR  akPveSentabned
p0|ynerié%£ﬁgfeé3 éégﬁéqght polyol as an initiator.

{0019] Examples of the acrylic polyols include copolymers
obtained by copolymerizing a polymerizable monomer having one or
more hydroxyl groups in its molecule with another monomer
copolymerizable with the polymerizable monomer. Examples of the
polymerizable monomer having a hydroxyl group include
2-hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate,
hydroxybutyl {meth)acrylate, 2,2-dihydroxymethylbutyl
{(meth)acrylate, polyhydroxyalkyl maleate and polyhydroxyalkyl
fumarate. Moreover, examples of such another monomer
copolymerizable with these polymerizable monomers include
(meth)acrylic acid, alkyl (meth)acrylate {(of 1 to 12 carbon atoms},
maleic acid, alkyl maleate, fumaric acid, alkyl fumarate, itaconic
acid, alkyl itaconate, styrene, o-methyl styrene, vinyl acetate,
{meth)acrylonitrile, 3-(2-isocyanate-2-propyl)-oa-methylstyrene,
trimethylolpropane tri{meth)acrylate and pentaerythritol
tetra (meth)acrylate. The acrylic polyol can be obtained by
copolymerizing these monomers in the presence of a suitable solvent

and a suitable polymerization initiator.

[0020] Examples of the epoxy polyols include epoxy polyols



[ 0020] Exanpl es of the epoxy pol yols include epoxy polyols 8 obtained by
reaction of the above-nentioned | ow nol ecul ar-weight polyol with a

pol yfunctional hal ohydrin such as epichl orohydrin and p-nethyl

epi chl orohydrin. Exanples of the naturgl oil polyols include hydroxyl
group-contai ning natural oil such as castor oil and cocoanut oil. [0021]
Exanpl es of the silicone polyols include copolynmers in which vinyl

group-containing silicone conpounds such as _y-methacryl oxypropyl trimethoxy
si |l ane ebtaimed kg rafsitian ofopbeyderyedntit trtreow-Malesidggomedshitzat i on
of the above. acrylic | yol s;. and term nal al cohql - nodi f.i ,

ol yai reBhySLi Fokint PEREHREL Y i To et S A A daE bYHS Prer s i n
whi ch i [yh_ c Sl i ne conmpounds such as

tetrafl%%?o%tﬂ%?gﬁg gﬁ%@%ﬁ+%§%§é#ﬁfhoroethylene are used as anot her

copol yner i zabfgaf@I@delofi Nthbe gopetyIerdizat pelyelst hienc by e haeiryikive
pol yols. [0022] Exanples of the polyolefin polyols include polybutadiene
pol yol andupaconbiinlgapmtidiad oidt Aythnes Wagtac etiat endopuisamrt. olbese
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pol yol angébhacPplysppbopal € poinmihane prighekabhee [R923] e driotthedr two
or nore kinds of polyol conpounds are appropriately selected fromthe

| ow nol ecpbaymerigablpompobgieandin t hee maoreodomealisatiionh afesthébedboaisove.
The | ow nol ecul ar - wei ght ) .

( acrylic polyols; and terminal alcohol-modified
polydimethylsiloxane.

Examples of the fluorine polyols include copolymers in which

vinyl group-containing fluorine compounds such as
tetrafluorocethylene and chlorotrifluorcethylene are used as
another copolymerizable monomer in the copolymerization of the
above acrylic polyols.
[0022] Examples of the polyolefin polyols include
polybutadiene polyol and partially saponified
ethylene~vinylacetate copolymer. Thesemacropolyecls have a number
average molecular weight of 200 to 8,000, or preferably 300 to 5,000,
and have a hydroxyl equivalent of 80 to 5,000, or preferably 100
to 3,000.

These macropolyols may be used alone or in combination of two
or more kinds. Among these macropolyols, polyether polyol and/or
polycarbonate polyol are preferable.

[0023] One kind or two or more kinds of polyol compounds are
appropriately selected from the low-molecular-weight polyols and
the macropolyols, both described above. The low-molecular-weight

polyol and the macropolyol can also be used independently or in

combination. Preferably, the low-molecular-weight peclyol and the



pol yol and the macropol yol can al so be used independently or in

conbi nation. Preferably, the |ow nol ecul ar-wei ght polyol and the 9

macr opol yol are used in conbination. When the | ow nol ecul ar-wei ght pol yol
and the macropolyol are used in conbigation, the ratio of the

| ow nol ecul ar-wei ght polyol to the macropolyol is set so that the

| ow- nol ecul ar-wei ght polyol is in the range of, for exanple, 0.5 to 200
parts by weight, or preferably 1 to 100 parts by weight, per 100 parts by
wei ght BAcrhpohmclopolans . 18eQ4] Hn th@thﬁnﬁﬁidWwentionWhehe adtieve

hyd - t ai ni dh i oni d
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g7 oup, -AR9SEROLHC BEi i oyye 3013060 SLEUTLULELEORL AL01 11 ) QY Such
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group. Exanpl es thereof include conpounds having one anionic group and

havi ng the mangmpé, atet @elam@)l@r,o@)eﬁ tor 2U) parftEORy weltghd , spe e fealaoy)y
exanpl e he active hydrogen r oup- cont ai ni ng. conpound havi n carboxyl
group | c“t"hélé B%ngdﬁ?tboﬁﬁé gaEEEH’YaEe?g}Qt %?ﬁﬂa&ré’é’é’tqu@ aci d,

% e SPGB s

2, 2-di WQEBM%‘DEMﬁ‘cgihQn Wtipcitd ﬁaamgl@nqah@@rgﬁo@fﬂg SHd6hpasnd Inssiing and
ar gi ni ne 026) Exanp es of the active hydrogen group-containing conpound

havi ng subfonymogeoaplonctugaoup$hb@mm(ésrgunam@axyﬁﬂgrdmpanﬁnaeﬂﬁameéulfonlc
acid, 1, 3-phenyl enedi anm ne-4, 6-disul fonic¢ acid, di am nobutanesulfagnic
aci d, 3gGOHPanﬁn@h?SPBPﬁéﬁe§@HQMﬂ§9%ﬂn(feﬁﬁfalne structure-containing

group such as sulfobetaine, and having two or more active hydrogen
groups such as a hydroxyl group and an amino group, capable of
reacting with an isocyanate group. Examples thereof include
compounds having one anionic group and having two or more active
hydrogen groups.

[0025] More specifically, examples of the active hydrogen
group-containing compound having carboxyl group include dihydroxy
carbonic acid such as 2,2~dimethylolacetic acid,
2,2-dimethylollactic acid, 2,2-dimethylolpropionic acid,
Z2,2-dimethylolbutanoic acid, 2,2-dimethylolbutyric acid,
2,2-dimethylolvaleric acid; and diamino carbonic acid such as

lysine and arginine.

[0026] Examples of the active hydrogen group-containing
compound having sulfonyl group include
N,N-bis (2-hydroxyethyl}-2-aminoethanesulfonic acid,

1, 3-phenylenediamine-4, 6-disulfonic acid, diaminobutanesulfonic
acid, 3,6-diamino-2-toluenesulfoenic acid and
2,4-diamino~5-toluenesulfonic acid.

Examples of the active hydrogen group-containing compound

having phosphoric acid group include



2, 4-di am no-5-tol uenesul fonic acid. Exanples of the active hydrogen

gr oup- cont ai ni ng conpound havi ng phosphoric acid group include 10

2, 3-di hydr oxypropyl phenyl phosphate. [0027] Exanples of the active hydrogen
group-contai ning conpound having bet apne-structure-containing group include
sul f obet ai ne group-contai ni ng conpounds obtai ned by reaction of tertiary
am nes such as N-nethyl di et hanol am ne and 1, 3-propanesul tone. Further,
nodi fi ed al kyl ene oxi des produced by addi ng al kyl ene oxi des, such as

et hyl eng, 3xd tieydmol v opy{ Epteeroxd ey sihmttehe active hydrogen group-cont ai ni ng
conmpounds havi ng those anionic groups can also be included. [0028] These
active hGBZdhen gr dGmsai AfngthdnpstAds hEdTPELT hdTAMPOICa t§r-8dps may be
used al gne or _in gonbinat'on of _tgo Qr npre kinds, Anmong them. the %ctive
hydr 0gefi®™gP 88p- ¢ ﬁYépﬁin3658&68uﬁ TRSUPAG ERACEAP Ryl 95P8Ep 8 5P&Fer abl e.
The act} - i A SRR INGdNS 20/ GndB@UpP |1 S
m xed a%Mgf%?i{gﬂg? @f?%‘[?ﬁ%ﬁ%ﬁﬁd’%y wei ght, E?J\H%rgt‘d;rgb??a%%to 50 parts

by wei ghértpary 100 gpeiriess by wetlght afs t heN~-potlypl dtevipountan]029] afide
active hydrogen group-containing conpound having the anionic group is m xed
at a ratré-propanesuloonei||iequivalents of anionic group, or preferably 15

{0 80 111 eayll ont odl -2Uh NS O 4RE B0l Mg 150 Bhepol v
1 oo BuDEE S U AR Buite TR SxOERLER Gagtel o B,
aqueoushydebgper gecupVhent 4 eing compounds having those anionic groups
( can also be included.
| [0028] These active hydrogen group-containing compounds
having the anionic groups may be used alone or in combination of
two or nmore kinds. Among them, the active hydrogen
group-containing compound having the carboxyl group is preferable.

The active hydrogen group-containing compound having the

anionic group is mixed at a ratio of 1 to 100 parts by weight, or
preferably 2 to 50 parts by weight, per 100 parts by weight of the
polyol compound.
[0029] The active hydrogen group-containing compound having
the anicnic group is mixed at a ratio of 10 to 100 milliequivalents
of anionic group, or preferably 15 to 60 milliequivalents of anionic
group, per 100 g of urethane prepolymer to be described later, though
not limited thereto.

When the anicnic group is contained 15 milliequivalents or
mcre per 100 g of the urethane prepolymer, the urethane prepolymer
can achieve improved stability when aqueocusly dispersed. When the
anionic group is contained 60 milliequivalents or less per 100 g
of the urethane prepolymer, more economical production can be
achieved, and the hydrophilicity of the agqueous polyurethane resin

can be suitably maintained.



anionic group is contained 60 mlliequivalents or less per 100 g of the

ur et hane prepol yner, nore econonm cal production can be achieved, and the
hydrophilicity of the aqueous pol yurethane resin can be suitably

mai ntai ned. 11 [0030] In the presentihnvention, the active hydrogen
group-contai ning acrylate conpound is a (neth)acrylate conpound having one
or nore hydroxyl groups, or preferably having one hydroxyl group (an

acryl ate conmpound and/or a nethacryl ate conpound, hereinafter referred to
as (nethpasdoyl at e; and hd neiresorty| dylvergrioup r éfter s aat iare adwyyroglengr oup
and/or a nethacrglpy[ group)_. and exanples, thereof include 2-hydroxyethyl
(et h) a8F§PRTEONtaLAEBIyPF BRI LY AT AIY 1 et &  MRRIHOBAFAAT S FOMRPEEAY | at e,
2, 2-di hydr oxymet hyl but t hlacryl at ol yhyd | e d
poIyhyd¥8¥§3¥kfpefﬁﬁ%ré%@én$ﬁgégxg¥t%§§uﬁ§dr6g%nﬁgé¥%5%¥%%ngg%gﬁégO%%rylate
conpoun AGRA (8h A& AG tec oD BhHPBr & mEWRaBkyTRES dompdtindhTONg
t hem 23295§§¥§§%hy| ((negﬁ?ggr$léﬁe i's prefgrable. [ 0031] The active

hydr ogehegebnpftent acfiengedctyl &t e(romripcurdylatse marel at (meettdtacrydoyd. 4 to

25 parts by weight, or preferably 0.8 to 15 parts by weight, per 100 parts
by wei gBEOBP ¥feioltpoRn aHpeUNd IrPHPt #ed (9B FeRELthAGENLPEA, IXPRP alBREX Y S | v
gr oup- cont ai ni ng | yanine conpound i.s .a conpound havi e Qr re

al koxys?f{W‘pTa?oupgge{yﬁ%refje?gglf F1 t% W%%&%’f]yl g ,acgr;(&gﬁ.g\” ng two
or mor enaRRRyPrYPs, © fRIAAlE WO APLPGxgEOEPS. | ihdihf acalkexusi Iy
group, 1(g)?(‘arrpl gg O?Pt he grllel%rgy grr%{)it%eto be%onégd WIPth (grll TJgﬁc?m iylr%cl ude

al koxy @y ougshofirdximedhgiivhonl at ongretticdr |l ke met h@ol ez yal kgtthoxy

group, a propoxy group, a butoxy group, an isopropoxy group and an
”sobutom§gga@gpgnangogyh@@ﬁ@&yaZ#yﬁuﬁumarate. These active hydrogen

group-containing acrylate compounds may be used alone or in
combination of two or more kinds. Among them, Z2-hydroxyethyl
(meth)acrylate is preferable.

[0031] The active hydrogen group-containing acrylate compound
is mixed at a ratio of 0.4 to 25 parts by weight, or preferably
0.8 to 15 parts by weight, per 100 parts by weight of the polyol
compound.

In the present invention, the alkoxysilyl group-containing
polyamine compound is a compound having one or more alkoxysilyl
groups, or preferably 1 to 3 alkoxysilyl groups, and having two
or more amin¢ groups, or preferably two amino groups. In the
alkoxysilyl group, examples of the alkoxy group to be bonded with
Si atom include alkoxy groups of 1 to 4 carbon atoms, such as a
methoxy group, an ethoxy group, a propoxy group, a butoxy group,
an isopropoxy group and an isobutoxy group, and a methoxy group
and an ethoxy group are preferable.

[0032] The alkoxysilyl group-containing polyamine compound
has an amine value of preferably 300 to 700 KOHmg/g, or more
preferably 400 to 550 KOHmg/g.

Examples of the alkoxysilyl group-containing polyamine



and an ethoxy group are preferable. [0032] The al koxysilyl group-containing
pol yam ne conpound has an am ne value of preferably 300 to 700 KOHhg/ g, or
nore preferably 400 to 550 KOHhg/ g. Exanpl es of the al koxysilyl
group-cont ai ni ng pol yam ne 12 conpound i ncl ude al koxysilyl conpounds havi ng
a primary amno group and a secondarylém no group, and is represented by
the followwing general fornmula (1). General fornula (1): [0033][Chem 5]
Rz3-m NH2-R4 NHR3-Si-(ORL)m ( 1 ) [0034] (wherein R and R2 are the sane
or different fromeach other, .and each represents an_alkyl aroup of 1 to 4
carbon sige S aE e g 1B vaR VL R Y FRTERT A Pehretea it % Sach
represeniyi ;2RBedbkhkePeafli RYPgRiud, tahd iR 2R BRIt £PIESENS an
integer of 1to 3.) In the a%ove-nentloned general formmula (1), exanples of
each ofgdfkrand f@muieal ude .an al kyl group of 1 to 4 carbon atons, such as a
met hyl group, an ethyl group, a propyl group and a butyl group. Further,
exanpl esegferadc fdMuR@ dAdd R4 i ncl ude an al kyl ene group of 1 to 4 carbon
atons, s net hyl ene group, an ethylene group, a propylene group and
a butyléxgﬁﬁaiﬁﬁsnfogéS] More specifically, exanples of the al koxysilyl

gr oup- cont ai ni ng pol yam ne conpound i ncl ude

N- (3(am noet hyl ) - y- aRisaopr opyl net hyl di net hoxysi | ane,
N—J3(aninoethyl)-y}aMinop{opyl tri met hoxysi |l ane,

y- ( 2- ami iierRyANHR n8ppfOBYR t r [ @)hoxysi | ane, y-(2-am noet hyl ) am nopr opy!
di met hoxysi | ane,

{00341 (wherein R1 and R2 are the same or different from each other,

( and each represents an alkyl group of 1 to 4 carbon atoms; R3 and
R4 are the same or different from each other, and each represents
an alkylene group of 1 to 4 carbon atoms; and m represents an integer
of 1 to 3.)

In the above-mentioned general formula (1), examples of each
of Rl and R2 include an alkyl group of 1 to 4 carbon atoms, such
as a methyl group, an ethyl group, a propyl group and a butyl group.
Further, examples of each of R3 and R4 include an alkylene group
of 1 to 4 carbon atoms, such as a methylene group, an ethylene group,

a propylene group and a butylene group.

’ [0035] More specifically, examples of the alkoxysilyl
[ group—-containing polyamine compound include
N-f (aminoethyl) -y-aminopropylmethyl dimethoxysilane,
N-B (aminoethyl) ~y~aminopropyl trimethoxysilane,
y-{(2-aminoethyl)aminopropyl triethoxysilane,
Y- {2-aminoethyl) aminopropyl dimethoxysilane,
y-{2-aminoethyl)aminopropyl diethoxysilane, y~-aminopropyl

trimethoxysilane, y-aminopropyl triethoxysilane, y-aminopropyl
dimethoxysilane, y-aminopropyl diethoxysilane and
N,N'-bis[{a-(trimethoxysilyl)propyl)]lethylenediamine.

[0036] These alkoxrysilyl group-containing polyamine



.- S

y- (2-am noet hyl ) am nopropyl diethoxysil ane, y-am nopropyl trinethoxysil ane,
y-am nopropyl triethoxysilane, y-am nopropyl dinmethoxysilane, y-am nopropyl
di et hoxysilane and N, N -bis[(a-(trinethoxysilyl)propyl)]ethylenedi am ne.

[ 0036] These al koxysilyl group-containing polyam ne 13 conpounds nay be
used al one or in conbination of two orldmre kinds. Anong t hem

N- 3(am noet hyl ) - y- am nopr opyl net hyl di net hoxysi |l ane and

N-[ 3(am noet hyl ) -y-am nopropyl trimethoxysilane are preferable. The

al koxysi P- i.,Ai.ng 1k Qﬂygﬁﬂ% i i raijleo.of 0.5
to 30 pgrﬁgo%lg\%eﬁnéﬁﬁéggegrae?%%b ygﬁ (fco 1 pardtrg oqlb?/ﬁg/ecirg ??ep]girﬁ&i%b parts
by wei ghimo?dy tthhempohy-gl(aaarpetngl) FQ03MlnbpropelReERENt dimveNdk Psy 1 dike

pol yi socyanate conpound is a conpound having two or nore isocyanate groups,
and exampides thérieofinoethyde -gtaphacbecopulyi sotyimateoxyytlaagi pharie

pol yi socyanat e, _aral kyl polyi socyanate and aromatic pol yi socyanate.

Exanpl ePI@E Q€18 i phati ¢ pol yi socyanate i nclude aliphatic diisocyanates

such as hexa Y. |4 e st l.en i
t et r amet hyl egg%%i AI-@%%( n%%&?%gﬁt géﬂ?%%/ 16%% &%%éﬁ%ng?@éé‘%?é%%q@,%d or
1, 3- but WieRerathid SFCYapatS 39Nga 2t ¢ - weﬂ?atz_,dlr orierei-Ayh yhexanebhya ene
dii socyanate. [0038] Exanples of the cycloaliphatic polyisocyanate include
cycl oal iphataighdi,i pecydRdt parsschyaweight of the polyol compound.
3-isocyanatonet hyl - 3,5,5-tri nmet hyl cycl ohexyl isocyanate (i sophorone
diisocya@%ﬁ%i] IPDI)¥n4ﬁn@-Rre§P@¢-16V9n§}°@r'th%ﬂ? &Péﬁéﬁ?Pﬁ%?h%ﬁ@Pound
di i socyanat_e 1.xt.u . { he f l.) - Ol

gnat c%&gggﬁgthgﬁiégcfﬁﬁ Oé%&%kpl cpén%tetﬁrougﬁ, and exanples

. o)
1, 4- bi s(i"socyan exane or “mxt'ures ere
thereof include aliphatic polyisocyanate, cycloaliphatic

{

polyisocyanate, aralkyl polyisocyanate and aromatic
polyisocyanate.

Examples of the aliphatic polyisocyanate include aliphatic
diisocyanates such as hexamethylene diisocyanate {HDI),
trimethylene diisocyanate, tetramethylene diisocyanate,
pentamethylene diisocyanate, 1,2-, 2,3~ or 1, 3-butylene

diisocyanate and 2,4,4- or 2,2,4-trimethyl hexamethylene

diisocyanate.

[(0038] Examples of the cycloaliphatic polyisocyanate include

cycloaliphatic diisocyanates such as
( 3-isocyanatomethyl-~3, 5, 5-trimethylcyclohexyl isocyanate

{(isophorone diisocyanate, IPDI), 4,4'-, 2,4'- or

2,2'-dicyclohexylmethane diisocyanate or mixtures thereof (H;,MDI),
1,3~ or 1,4-bis(isocyanatomethyl)cyclohexane or mixtures thereof
{HgXDI), bis(isocyanatomethyl)ncrbornane (NBDI), 1,3-cyclopentene
diisocyanate, 1,4-cyclohexane diisocyanate, 1, 3-cyclohexane
diisocyanate, methyl-2, 4-cyclochexane diisocyanate and
methyl-2, 6~cyclohexane diisocyanate.

[0039] Examples of the aralkyl polyisocyanate include aralkyl

diisocyanates suchas 1,3-or 1, 4-xylylene diisocyanate or mixtures



(H6XDI ), bi s(i socyanat onet hyl ) nor bornane (NBDI), 1, 3-cycl opentene

di i socyanate, 1,4-cyclohexane diisocyanate, 1, 3-cyclohexane diisocyanate,
met hyl - 2, 4- cycl ohexane dii socyanate and nmethyl -2, 6-cycl ohexane

dii socyanate. [0039] Exanples of the apal kyl polyisocyanate include aralkyl
di i socyanates such as 1,3- or 1, 4-xylylene diisocyanate or m xtures 14
thereof (XDI), 1,3- or 1,4-tetranethyl xylylene diisocyanate or m xtures
thereof (TMXDI) and mo'-diisocyanate-|, 4-diethyl benzene. Exanples of the
ar omat i thpokgtsoEhanat k, 3-ncdude, ortoratamethdr]l sooydrateslisissicyanated'or, 2, 4" -
or 2,2'-diphenyl methane diisocyanate or mxtures thereof (MJ), 2,4- or

2, 6-t ol PLBRBTEd| i socyanat e dheafeedures thereof (FKYL) 4, 4' -t ol ui di R84

di i socyanat e ( TODI 1. 5-napht hal.e di.isocyanate (NDI), m, or p-phenylene
diisocyahgtedé?sﬂ?i%ﬁ?z% ?h%r%%é%highﬁﬂﬂﬁﬁ%ényl di i socyanat e and

4, 4" - di phenyl gt g i 4 SQeyaRat §roh8048] pB1aTBbLeGafhtEhe nRAhMies G ARALS
conpound include nultiners (e.g., diners, triners, etc.) of the
above- nabisoogdnavasi ausclpolas sdeyanrat e2 cdhpounds;2 ,&id-diiphvegtylmethane
al | ophanat e-, oxadi azi netrione- and pol yol -nodified pol yi socyanates
pr oducedib§ocyanate oRrofMiHa 1 kovELAERS T oldP W ar i DU~ pBFyidryfaiatens

conmpounds., _or nultinmers thereof wth ywater, -alc or the ,ahove-.nenti oned
IomfnolgébﬁngﬁBféﬁt ﬁgfyoﬁyxggfﬁgn q?@%FSSF angﬂ?pé' aﬁ%f%-ﬁﬁﬁﬂ#@%?

| ow- ol geukaEyuRLEAT (PEDYP) 1 [ £SREAMENEl dhe [POACyHIRSS P@IDA)SOGMENALE
conmpounds nay” be used alone or in  conbination of two or nore kinds. Anpng
t hem aprphahitenpoldisompwanaitee and/ onigyakeal i phatesf poldyiSechimhatngli s/ are

preferable, and nore specifically, at |east one diisocyanate conpound

gel ect edifponvenatyrang tohsTdiphrpwietiseditintwanate.
[0040] Examples of the polyisocyanate compound include
multimers (e.g., dimers, trimers, etc.) of the above-mentioned
various polyisocyanate compounds; and biuret-, allophanate-,
oxadiazinetrione- and polyol-modified polyisocyanates produced by
reaction of the above-mentioned various polyisocyanate compounds
or multimers thereof with water, alcohol or the above-~mentioned
low-molecular-weight polyol, carbon dioxide, and the
above-mentioned low-molecular-weight polyol, respectively.
[0041] These polyisocyanate compounds may be used alcone or in
combination of two or more kinds. Bmong them, aliphatic
polyisocyanate and/or cycloaliphatic polyisocyanate is/are
preferable, and more specifically, at least one diisocyanate
compound selected from the group consisting of hexamethylene
diisocyanate, 3-isocyanatomethyl-3,5,5-trimethylcyclchexyl
isocyanate, 4,4'~, 2,4'- or 2,2'-dicyclohexylmethane diisccyanate
or mixtures thereof, 1,3~ or 1,4-bis{isocyanatomethyl)cyclohexane
or mixtures thereof, and bis(isocyanatomethyl)norbornane may be
used.
[{0042] Further, the polyisocyanate compound preferably

includes a polymer comprising a polyisocyanate compcound having a



di i socyanate, 3-isocyanatonethyl-3,5,5-trinmethylcycl ohexyl isocyanate,
4,4 -, 2,4 - or 2,2'-dicycl ohexyl net hane diisocyanate or m xtures thereof,
1,3- or 1, 4-bis (isocyanatonethyl) cycl ohexane or mxtures thereof, and
bi s(i socyanat onet hyl ) nor bornane may begsg used. [0042] Further, the

pol yi socyanat e conpound preferably includes a polyner conprising a

pol yi socyanat e conpound having a 15 uretdi one bond (uretdione
group- cont ai ni ng pol yi socyanate conpound), which is represented by the

fol | owi ngegedenal fymiil a{ut@idGener algdoamprdoat@ning] 0G4S @mryargited ||

C OCN-RAN~ ] -R5-3-NCO (2) C Il O 0044] (wherein R5 and R6_ are the sane
or dif f 6PBREUAAYmM BRERN o heterrafPd®t e fREs AL $0W 1Y vaRRSE 2 hyid EHon
group of to 13 carbon atons; and n represents an integer of 1 to 10.) In

the aboJé general formula (2), each of R5 and R6 is an aliphatic,

cycl oal izphatk6, fggghggl (9§ .aromatic divalent hydrocarbon group of 6 to 13
carbon atons, such as reS|due of the above-nentioned polyi socyanate
conpoundOOﬂ3¢[Chém3|dme remaining after renoval of an isocyanate group from
t he above-nenti oned polyisocyanate conmpound (dival ent hydrocarbon
residues)), and Qexanples of the residue thereof include HDI residue, |PD
resi due, g

/N
OCN-R"{N N—RS}NCO (2)

|
o]

[0044] {(wherein R5 and R6 are the same or different from each other,
and each represents a divalent hydrocarbon group of 6 to 13 carbon
atoms; and n represents an integer of 1 to 10.)

In the above general formula (2}, each of R5 and R6é is an
aliphatic, cycloaliphatic, aralkyl or aromatic divalent
hydrocarbon group of 6 to 13 carbon atoms, such as residue of the
above~mentioned polyisocyanate compound (i.e., residue remaining
after removal of an isocyanate group from the above-mentioned
polyisocyanate compound {divalent hydrocarbon residues)}, and
examples of the residue thereof include HDI residue, IPDI residue,
HioMDI residue, HeXDI residue, NBDI residue, XDI residue, TMXDI
residue, MDI residue, TDI residue, TODI residue and NDI residue.
[0045] More specifically, examples of the uretdione
group-containing polyisocyanate compound include those based on
HDI, IPDI, Hy2MDI, HgXDI, NBDI, XDI, TMXDI, MDI, TDI, TOPI and NDI.
Among them, HDI-based uretdione group-containing polyisocyanate
compound, IPDI-based uretdione group-containing polyisocyanate
compound, Hj;;MDI-based uretdione group-containing polyisocyanate
compound, HgXDI-based uretdione group-containing polyisocyanate

compound and NBDI-based uretdione group~containing polyisocyanate



H12MDI residue, H6XDl residue, NBD residue, XD residue, TMXDl residue,
MDI residue, TDI residue, TODI residue and NDI residue. [0045] More
specifically, exanples of the uretdione group-containing polyisocyanate
conpound i ncl ude those based on HDI, |PDI, HL2VDI, H6XDI, NBDI, XDI, TMXDI
MDI, TDI, TODI and NDI. Anong them H% - based ur et di one gr oup- cont ai ni ng
pol yi socyanate conpound, | PDl-based uretdi one group-contai ning

pol yi socyanate conpound, H12MDI - based uretdi one group-containi ng

polyiso%¥ﬁl%h%d gggpgggger g%gl-based ur et di one group-contai ni ng
pol yi socyariate ~ conpound an BDI - based ur et di one group-contai ni ng

pol yi soqyaaate 16 eeaPoUndetdeons ef egabhe-cdPOdblidde Usel @i oieranate
group- cont ai ni ng pol yi socyanate conpound is contained at a ratio of 1 to 90
parts byompgioghtd, ier coptefieedbby B rat80 péristbySOepghts pervdidthtparas by
wei ght of the polyisocyanate conpound. Wen thS ur et di_ one group- ont ai ni ng
pol yi so®y&ferabdy dﬂhé%)P@rﬁFxEH,WQ%&bﬁeéﬁvaﬁg P P AR EBtr%g at ed

by heati t. |.ti ous pol yurethane resin to 80 to 160C to cl eave
t he urg% W&%gcgéﬁégeTﬁgggggggf t he agueous pol yuret hane resin can be

thermal |y cur @den| 804 (lrethr cP@l ¥HE@bhader 4 Bsidy @b1ii8cRia8aRE ddMEREADLN S

synt hesi zed by reacting an active hydrogen group-contai ning conponent

(i.e., dts mdxet,athel ysbcranpbeng;owldn cat ibee regenegetedgbpupezDin@ithang

conpound havi ng ani oni c group, an active hydrogen %:o%p-containin acryl ate
gﬂﬂaa

conpounde&id tdRJaPRBRPSPIHP LY gFfehiprrdmeAin fg P8I haniGh corpehprye

P01 SOCH o SBIRATE N i e PO TRRUBTRLS SRR sy O Sy

Ignitedt%ggﬁ%hqya@grggg prepol yner method is preferably used for
[0047] The polyurethane resin of the present invention is
synthesized by reacting an active hydrogen group-containing
component (i.e., at least a polyol compound, an active hydrogen
group-containing compound having anionic group, an active hydrogen
group-containing acrylate compound and an alkoxysilyl
group-containing polyamine compound) and a polyisocyanate
component (i.e., polyisocyanate compound) by a method such as one
shot method and prepolymer method. The method is not particularly
limited thereto and the prepolymer method is preferably used for
the synthesis.
(0048] In the prepolymer method, first, the polyol compound
and the active hydrogen group-containing compound having anicnic
group, and the polyisccyanate compound are mixed at an equivalent
ratio exceeding 1, or preferably 1.1 to 2.5 of the isocyanate group
to the active hydrogen group (hydroxyl group and aminc group)
{(NCO/active hydrogen group}, and allowed to react until the
isocyanate group content corresponds NCO% of 1 to 12%, or preferably
2 to 10%. Thereafter, the active hydrogen group-containing
acrylate compound is mixed therewith at an equivalent ratic of 2

to 25, or preferably 3 to 15 of the remaining isocyanate group to



the synthesis. [0048] In the prepolymer nmethod, first, the polyol conpound
and the active hydrogen group-containing conpound havi ng ani onic group, and
t he pol yi socyanate conpound are m xed at an equivalent ratio exceeding 1,
or preferably 1.1 to 2.5 of the isocyamate group to the active hydrogen
group (hydroxyl group and ami no group) (NCO active hydrogen group), and
allowed to react until the isocyanate group content corresponds NCO¥% of 1
to 12% or preferably 2 to 10% Thereafter, the active hydrogen

gr oup- caeaiawitige aAgdybger goappuhidensinixedE¢Dbrewi td Eydargeyud saiment
ratio of 2 to 25, or preferably 3 to 15 of the renaining i socyanate group

to 17 FW@;§@@i€@sﬁ}ﬂﬁﬁgeﬁi§FBEﬁ tFehbrHieg AEEPuURYi VR FRFogen group) and
LEC heS st T XUl o chu el ] 8¥GTd 8o G8F Lork B4R i the Jd8 Joact ! On

of the polysl" conpound e active nt'al ni ng  conpound
havi ng aRieRigendgesn W!:éﬂtébﬁin?%dﬂg&ﬁm@m@tﬁn@PﬁﬁQBﬁﬁld g2daptwithehe

synt hesi § of "an uretﬁane prepol ymer having an i socyanate group at its

nmol ecul @ ltydsmicayahatef icosipoand tirerist heo athe veyhydesyen odr eup-worithaind ng
acrylate compound is mxed with the urethane prepolyner and is allowed to
react 4PESPSAMIWY RBVingraprit¥ildrs HeUB0% by hdI MObPCE hal | Sydydifdtre
group of..the urethape prepolymer with the active hydrogen. group-containing
acry| at & LESTootiid, CORPGH ot 1E t RACEG Ao areeot S e BraSt y mer
havi ng %%nF§QﬁM@@§tﬁiﬂé&uﬁiéﬁmkﬁb UrRIHINRC byl yRECURNAL 1 51 81 TRl &S W AT
term nal. [0050] Such urethane prepolymer is a séelf-enulsification-type

ur et hane-garcepdliyn®$ bawialg &0 pre feadbhy Sob, 30 bpneflerablthe7sdoyar@i% by nol
of isocyanate groups, and 4 to 50% by nol, or preferably 5 to 30% by nol of

(et h) a@sPUSy| O§r o, UFEtheneY, BYeRDEYBRT t el tholtbeul aftiBe mikedrogarer eof ,

and Theg&%%p_%%% %i%&%%pagggiggé compound, which leads to the synthesis

of an urethane prepolymer having an isocyanate group and a
(meth)acryloyl group at its molecular terminal.

[0050] Such urethane prepolymer is a self-emulsification-type
urethane prepolymer having 50 to 96% by mol, or preferably 70 to
95% by mol of isocyanate groups, and 4 to 50% by mol, or preferably
5 to 30% by mol of (meth)acryloyl groups, per 100% by mol of the
molecular terminals thereof, and The isocyanate group content
thereof is an NCO% of, for example, 2 to 10%, or preferably 1 to
8%.

[0051] The urethane prepolymer has an average functionality
of, for example, 1.1 to 3.5, or preferably 1.5 to 2.5 and a number
average molecular welght of, for example, 700 to 10,000, or
preferably 1,000 to 6,000.

The synthesis of the urethane prepolymer is performed under
normal pressure, or i1f necessary, under a nitrogen atmosphere, while
the reaction temperature is set in the range of, for example, 40
to 120°C, or preferably 50 to 100°C, and the reaction duration is
set in the range of, for example, for 2 to 20 hours, or preferably

for 4 to 15 hours.



thereof is an NCO» of, for exanple, 2 to 10% or preferably 1 to 8% [0051]
The uret hane prepol yner has an average functionality of, for exanple, 1.1
to 3.5, or preferably 1.5 to 2.5 and a nunber average nol ecul ar wei ght of,
for exanple, 700 to 10,000, or preferably 1,000 to 6,000. The synthesis of
t he urethane prepolyner is perfornmed under normal pressure, or if

necessary, under a nitrogen atnosphergg while the reaction tenperature is
set in the range of, for exanple, 40 to 120C, or preferably 50 to 100C, and
the reaction duration is set in the range of, for exanple, for 2 to 20
hours, or preferably for 4 to 15 hours. 18 [0052) Further, in the
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S thereof
i nclude agohel agqaggh as et hanol and i sopropanol; ketones such as acetone
and nethyl ethyl ketone; esters such as ethyl acetate, butyl acetate and

i sopropyl aceTheeeamttionsselicéntas st Enexthydrast disanyanet ¢ apolupesamdidl as

nmet hyl cel |l osol.ve and.ethyl cellosolve; carbitols such a t hyl carbitol
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N, N- di nmet i : I I t reaction
sol vent d%%éégéﬂggégg6%?§F§P§ﬁggygfﬁ¥ﬁégFbﬁggﬁﬁﬁJ%ﬁ%%gﬁggaggmyﬁénﬁgéction
cat al yst kewdnedeektor® sudhebbhastitnilngcatied y dus vs uede st agindel s@dmalpyst, tin

catal yst and |ead catalyst. The addition anount of the reaction catalyst is
appr opr i A%9hpt@ethAnfedlcasttRtrahyfrefuriy sohtperleosuchasmattyine

prepolynﬁgelfgy%lve and ethyl cellosolve; carbitols such as methyl carbitol
f and ethyl carbitol; nitriles such as acetonitrile; and amides such
as N,N-dimethylformamide and N-methyl pyrrolidone. The amount of
the reaction solvent used is appropriately determined.
[0053) Examples of the reaction catalyst include known
urethanizing catalysts such as amine catalyst, tin catalyst and
lead catalyst. The additicn amount of the reaction catalyst is
appropriately determined.

Further, after the synthesis of the urethane prepolymer, the
free {(unreacted) polyisocyanate compound can also be removed from
the resulting urethane prepolymer by a known removal means such
as distillation or extraction.

[C054] Thereafter, in this method, after the anionic group is
neutralized, the urethane prepolymer is dispersed in water.

For neutralization of the anionic group, a neutralizing agent
selected from amines such as trimethylamine, triethylamine,
tri-n-propylamine, tributylamine and triethanolamine; inorganic
alkali salts such as potassium hydroxide and sodium hydroxide; and
others such as ammonia is added to the urethane prepolymer to form
a salt of anionic group.

[0055] The addition amount of the neutralizing agent is in the

range of, for example, 0.4 to 1.2 equivalents, or preferably 0.6



free (unreacted) polyisocyanate conpound can al so be renoved from the

resul ting urethane prepolyner by a known renoval neans such as distillation
or extraction. [0054] Thereafter, in this nmethod, after the anionic group is
neutralized, the urethane prepolyner isgdispersed in water. For
neutralization of the anionic group, a neutralizing agent selected from

am nes such as trinethylamne, triethylamne, tri-n-propylam ne,
tributylam ne and triethanolamne; inorganic alkali salts such as potassium
hydr oxi d@ dnd soghiicnaleydsexpes; cardequehermosuthodsthemanianis ayer. to t he
uret hane prepolyner to form a salt of anionic Qup. The addition
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for exam ey EYaG{zaﬂﬂJ?' laidaddi thavah esthand hprepelpase RoepalEerwirti h
stirring, or by gradually adding the urethane prepolynmer to water with

stirringtifmning.anThyaeous divsparssdonpetsibe of dthrangephepel ynepolymer
prepared. In the stirring, preferahly, a mxer such as a hononixer is used
to proviide PEPREHEar R CRE MLUEEY [ RIBH CTAR Yaddf t MoKEAMSYAT & viater is

aPPT O” et xedetier el cgarding hoshhendesi tedchel bt ofothe sol id

cont ent aqueols di spérsion e aqueous pol'yurefhane resin, and

is in thegmnge of, ther gyamPién 28mbend. 08P pREtsrbyi¥ei ghprosfiaddDy parts
by wei ght of the urethane prepolynmer. The anionic group can be neutralized
at any stedgenmdhdiefamrerding $pnthesidssoftetihwetipbthafietheepol ydeconidnter t he
synthesis of the urethane prepolyner, and after chain extension reaction to
be desdmi K¢ PAHEPUSHORERBESIGREHE tHE Acinaoxns Pelvyretsaper Fefid and

is in the range of, for example, 20 to 1,000 parts by weight per
100 parts by weight of the urethane prepolymer.

The anionic group can be neutralized at any stage of before
the synthesis of the urethane prepolymer, after the synthesis of
the urethane prepolymer, and after chain extension reaction to be
described later. However, when the neutralization is performed
after the synthesis of the urethane prepolymer (before aqueously
dispersed), the urethane prepolymer can achieve improved stability
in water.
fO057] Then, after the urethane prepolymer is aqueously
dispersed, the urethane prepolymer and the alkoxysilyl
group-containing polyamine compound are allowed to react.

This reaction refers to a chain extension reaction such that
the urethane prepolymer reacts with the alkoxysilyl
group-containing polyamine compound to be chain-extended, and the
alkoxysilyl group-containing polyamine compound is used as a chain
extender for use in chain~-extending the urethane prepolymer.
[0058] | In the chain extension reaction, if necessary, other
amines and hydrazines (other amines and hydrazines are included

in the active hydrogen group-containing component), excluding the



after the synthesis of the urethane prepol yner (before aqueously

di spersed), the urethane prepol yner can achieve inproved stability in
wat er. [0057] Then, after the urethane prepolyner is aqueously dispersed,
t he urethane prepolyner and the al koxy&tlyl group-containing polyanm ne
conpound are allowed to react. This reaction refers to a chain extension
reaction such that the urethane prepolyner reacts with the al koxysilyl
group- cont ai ni ng. pol yam ne conpound t o_be chai n-ext ended, an

h
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conmponent), excluding the 20 al koxysilyl group-containing polyam ne
conpoundi scpropy sambes usesindi n dbbbipat i oamasea chdiaméreéendesuckxanpkes of
such other. am nes and hydrazi nes include nonoam nes such as ethyl am ne,
but yl ani fEYLerepidpitan ne abd RIRRAACHAHEE di ani ded HytRngdiamine,

ethyleneﬂééﬁéggﬁgéﬁiﬁﬁﬁggﬁgedianine, 1’4'bUtaneqhﬁmdy%lohexanediamine,

1, 6- hexa ?@&%ﬂtlohexanedianine,

3-i socyanal oref iyl + Sty 143 MRt Cined el liciesyanat e (1 sqpberangte

di am ne), 4, 4'-dicycl ohexyl net hanedi am ne, =~ 2, 5(2,6)-bi s(am nonet hyl )

bi cycl o[ 2iodidepiane andiahiBebi s(am ngnet-hidgynichexylarehapeldyamines such
as diethylenetriamne, triethylenetetram ne and tetraethyl enepentam ne;
ani no al ¢oho? s6sulehs EEMineNSthfd hoet hy| YRS Erignd:] N9PERRE ne suchAlds
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diethylenetriamine, triethylenetetramine and
tetraethylenepentamine; amino alcochols such as
N-(2-aminoethyl}ethanolamine; hydrazine such as hydrazine and
adipic acid dihydrazide, and derivatives thereof. These other
amines and hydrazines also include those having masked amino groups,
as ketimine, ketazine or amine salt.

[0059] These other amines and hydrazines for combination use
may be used alone or in combination of two or more kinds. Among
them, diamines, aminoc alcohols and hydrazines are preferable.
Further, the other amines and hydrazines for combination use are
used in combination in the range of, for example, 1,000 parts by
weight or less, or preferably 5 to 700 parts by weight, per 100
parts by weight of the alkoxysilyl group-containing polyamine
compeound.

[0060] For the chain extension reaction, a chain extender (an
alkoxysilyl group-containing polyamine compound, and if necessary,
other amines and hydrazines) is mixed with the aqueous dispersion
of the urethane prepolymer. The chain extender is mixed at an

equivalent ratio exceeding 1, or preferably from 1.1 to 20 of the

isocyanate group of the urethane prepolymer to the amino group of



as ketimne, ketazine or amne salt. [0059] These ot her am nes and

hydr azi nes for conbination use may be used al one or in conbination of two
or nore kinds. Anong them diam nes, am no al cohols and hydrazines are
preferable. Further, the other am negiand hydrazi nes for conbination use
are used in conbination in the range of, for exanple, 1,000 parts by

wei ght or less, or preferably 5 to 700 parts by weight, per 100 parts by
wei ght of the al koxysilyl group-containing polyanm ne conpound. [0060] For
t he chaitheexhensi exteaderi dNCOagshubnavxnendeeuphn al koxysilyl

group-cantai_ni ng polyam ne conpound, and if necessar ot her, am and
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prepol y@ the e i prepolpmet wAkh sberebagn iexd.endeth{ NCOsabeupt awd no
group). [0061] In this chain extension reaction, nore specifically, the
chai n extiéghder whichaphell seairtoppedfi hhe ifecyransorigriivgpeishonatef dirs

uret hane prepolyner with stirrin ﬁi.e., within a short t%ne (ﬁjthin whi ch
the realtoRTECeeRe ﬂ%&cyaﬁé?geﬁg% B wWhER St EFIdesS RREIQMRBAH Yt
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as to provi i'gh shear 1 n the mXxtur N ex ‘opped

can be BHRPAKEIN AStAhRIUE ke aﬁb?ﬁed%ﬁmbécﬁk@éﬁcﬁhkrﬂrﬂé@hb}éud!dmli.r'leﬂg the
chain extender with water. [0062] The chain extension reaction is perfornmed

under neodwitiopr bysprel ininafiedddsdring tinderhal miextegele rav bl phatre; . whi l e
the reaction tenperature is set in the range of, for exanple, 5 to 30C, or
pr ef er adi®?631t o 25CThe FhRidepxtenelippraacting e RTIrwd PRECTI R Anat e

group Ofprte%%ulﬁlrre?t Q%nff ereecpeosls%w, ﬁﬂge@ﬁg%{itlao%deﬁ r%%mosphere, while the
reaction temperature is set in the range of, for example, 5 to 30°C,
or preferably 5 to 25°C, in order to suppress the reaction of the
isocyanate group of the urethane prepolymer and water, and the
reaction duration is set in the range of, for example, for 0.5 to
10 hours, or preferably for 1 to 5 hours.

After completion of the dropping of the chain extender, the
stirring continues further to complete the reaction at room
temperature, for example. Thus, the aqueous polyurethane resin of
the present invention can be prepared as an agqueous dispersion.
The aqueous dispersion of the agueocus polyurethane resin has dsually
a pH in the range of approximately 7 to 9.

{0063] The aqueous dispersion of the agqueous polyurethane
resin thus obtained is prepared so as to have a solid content of,
for example, 5 to 60% by weight, or preferably 10 to 50% by weight.

In the case of using a reaction solvent in the synthesis of
the urethane prepolymer, the reaction solvent isdistilled off after
completion of the reaction of the urethane prepolymer, or after
completion of the chain extension reaction, for example, by heating

at an appropriate temperature under a reduced pressure.



reaction duration is set in the range of, for exanple, for 0.5 to 10 hours,
or preferably for 1 to 5 hours. After conpletion of the dropping of the
chain extender, the stirring continues further to conplete the reaction at
room tenperature, for exanple. Thus, $he aqueous pol yurethane resin of the
present invention can be prepared as an aqueous dispersion. The aqueous

di spersion of the aqueous pol yurethane resin has usually a pHin the range
of approximately 7 to 9. [0063] The aqueous di spersion of the aqueous

pol yur et @4 ] r esi n Inhush@btgiredsi painepaEtddrseo nssim bdvette spkedenbnt ent
of, for exanple, 5 to 60% by weight, or preferably 10 to 50% by weight. In
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according to the purposes and applications.

[0065] In various industrial fields, the agueous polyurethane
resin of the present invention thus obtained exhibits excellent
adhesion and adhesiveness between different kinds of members, and
therefore can be used as a primer or an adhesive, for example.

The aqueous polyurethane resin of the present invention can be used
as a primer for plastics or an adhesive for plastics, for example,
because of its excellent adhesion and adhesiveness to plastics.
{0066] Further, the aqueous polyurethane resin of the present
invention can provide good adhesion between a plastic substrate
and a coat layer laminated on the plastic substrate. Therefore,
the aqueous polyurethane resin of the present invention can be
suitably used as a primer for plastics.

In particular, the aqueous polyurethane resin of the present
invention can provide good adhesion between aplastic lens substrate
and a coat layer such as a hard-coat layer and a photochromic coat
layer, laminated thereon. Therefore, the aqueous polyurethane
resin of the present invention can be suitably used as a primer

for optical plastic lenses.



resin of the present invention thus obtained exhibits excellent adhesion
and adhesi veness between different kinds of nmenbers, and therefore can be
used as a prinmer or an adhesive, for exanple. The aqueous pol yurethane
resin of the present invention can be a2xsed as a prinmer for plastics or an
adhesive for plastics, for exanple, Dbecause of its excellent adhesion and
adhesi veness to plastics. [0066] Further, the aqueous pol yurethane resin of
the present invention can provi de good adhesion between a plastic substrate
and a cd®0f%dyer | afhnhedass chapingtihe supsovatrel yRr@tdraderestAccfqueous

pol yur et hane resin of the%fresent i nvention. can q§1 uiyﬁghﬁiusgd as_a
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of the present invention can be suitably used as a prinmer for optical
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resin of  the present inventio s a primer. for optical plastic |enses,
exanpl es'F IR i??q%ﬂﬁ;%ihé}r%ﬁ%ﬁ?hc?%ﬁ%u¥% ?ﬁré%}RWrﬁﬁﬁEg??%
resins %Lé nasan(c{mtth'l)oea&y e sifS! Bhal hpﬁBXC%REEé&eth%f?éwi and those of
crosslinking resins su s “polyfunctiona (nmeth) acrylic resin, allyl
resin, thjomgiet hanegkgmphesUs et fiddcodEid At Foeepexyihesbimi Afiotgh not
limted thereto. [0068] Exanples of the coating agent for use in formng the
coat | aymrati delyedeincéttanerebhenagceafeing agmnt,i eceyaticngoageéng agent
acryl am de coating .agent. In the case of using the aqueous pol yurethane
resin cﬁaQ4u§CHﬁ¥§§€ﬁ% iGP&AMI%0R988a primer for optical plastic |enses, for

In the case of using the agueous polyurethane resin of the

present invention as a primer for optical plastic lenses, for
example, first, the agueous dispersion of the agqueous polyurethane
resin of the present invention is coated over a surface of the
plastic lens substrate by a known coating method such as dipping,
spin coating and dip spin ceoating with a coating amount of, for
example, 0.1 to 200 g/n@, or preferably 0.2 to 150 g/n?, and then,
the coating is dried at a temperature of, for example, 20 to 180°C,
or preferably 40 to 160°C to form a film. Next, a coating agent
is applied onto the film-formed surface of the aqueous polyurethane
resin with a coating amount of, for example, 10 to 500 g/m?, or
preferably 20 to 250 g/m?, and the coating is then cured.
[0069] Thus, the use of the agqueous polyurethane resin of the
present invention as a primer for optical plastic lenses can form
a coat layer such as a hard-coat layer and a photechromic coat layer
on a surface of a plastic lens substrate with good adhesicn.

Moreover, the aqueous polyurethane resin of the present
invention exhibits good wettability with the coat layer such as
a hard-coat layer and a photochromic coat layer, thereby not

repellent to the coat layer. As a result, excellent adhesion



exanple, first, the aqueous dispersion of the aqueous pol yurethane resin of
the present invention is coated over a surface of the plastic |ens
substrate by a known coating nethod such as dipping, spin coating and dip
spin coating with a coating amount of 24for exanple, 0.1 to 200 g/ nR, or
preferably 0.2 to 150 g/nR2, and then, the coating is dried at a tenperature
of, for exanple, 20 to 180C, or preferably 40 to 160Cto forma film Next,
a coating agent is applied onto the filmforned surface of the aqueous

pol yur ebRareenrtdw Blapthed cosat it Brfvuanddihe conrt deamyl @n bg a5 B g/ m 2,
or preferably 20 to 250 g/n2, and the coating is then cured. [0069] Thus,
the use of the aqueous pol yurethane resin of the present invention as a

pri mer EgﬁMQBEgcal plastic Il enses can form a coat |ayer such as a hard-coat
| ayer and a photochrom c coat |ayer on a surface of a plastic |lens
substratjeomoih goodiladthesiian.tHdr eoveswihdpe adeeopsepaltyuiatrbaneonesisn of
the present invention exhibits good wettability with the coat |ayer such as
a har d- dearrihgdrvilihl refgrenceht @ Hxampdas fagdonparatdyye Rsampiepelient to
the coat | ayer. ,As a_ result, excElIent adhesiogﬁéé bet ween the plastic | ens
subst r aPESRBTL HBYEBEACPayar "Rant BB ERALTRARY BaNBI®S [0070] Wiile in the

fol | ow ng, thﬁxgééfgn# kgyﬁiﬁégggiéﬁ §¥§ﬁg£qu with reference to Exanpl es
anpl es, e

and Conparative present invention is not linted to any of
them Exanpl ealfriynidieris ik Bauipped) with listiedlerf,| askheatbmpesh wWiad h a
stirrer, a thernometer, a reflux condenser and a nitrogen inlet tube was
char ged reiff hx208nden ge vfarngHaCARB2Oge poth yetarthdreaedi ohahged gl tin Z0kertage

nol ecul ar wej ght of 2,000, manufactured_by Uge Industries, Ltd.), .15.4 g of
tri et hyPeRd ‘@6‘13529%. ARplyrcad rEd A é‘ﬁ'i"dﬁigc axciaYSTRIS grjfecular

weight of 2,000, manufactured by Ube Industries, Ltd.}, 15.4 g of
triethylene glycol, 11.2 g of dimethylolpropionic acid, 1.8 g of
trimethylolpropane and 145.0 g of acetonitrile.
[0071] Thereafter, 91.1 g of 1,3-(bisisocyanato
methyl)}cyclohexane was added into the four-neck flask and the
mixture was allowed to react at 75°C for 6 hours. After the
isocyanate content {NCO%) of the reaction solution came to be 2.9%
by mol, 4.8 g of 2-hydroxyethyl acrylate and 0.017 g of stannous
octoate were added into the four-neck flask, and the mixture was
allowed to react at 70°C for 2 hours to thereby obtain an urethane
prepolymer (NCO% = 2.45%).
[0072] The reaction solution was cooled to 40°C and thereafter
neutralized with 8.3 gof triethylamine. Then, 650 gcf ion exchange
water was gradually added thereto and aqueously dispersed.
Next, an amine aqueous solution having 4.9% g of hydrazine
monohydrate and 6.8 g of KBM602
(N-f (aminoethyl} -y-aminopropylmethyl dimethoxy silane,
manufactured by Shin-Etsu Chemical Co., Ltd.) dissolved in 46.8
g of ion exchange water was added to an agqueocus dispersion of the

urethane prepolymer and then subjected to chain extension reaction.



trimethyl ol propane and 145.0 g of acetonitrile. [0071] Thereafter, 91.1 g of
1, 3-(bi sisocyanato nethyl)cycl ohexane was added into the four-neck fl ask
and the mxture was allowed to react at 75C for 6 hours. After the

i socyanate content (NCO% of the reacti®%n solution cane to be 2.9% by nol,
4.8 g of 2-hydroxyethyl acrylate and 0.017 g of stannous octoate were added
into the four-neck flask, and the m xture was allowed to react at 70C for 2
hours to thereby obtain an_urethane prepolynmer (NCO%= 2.45% . [0072] The
react i ofF WAt 0ACHRINEbBI kY Was4dtEs eheraxtter-hegebyr aPF 3y aRIH®. 3 g

of triethylamne. Then, 650 g _of i xchange £ gradual | y._added
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Shi n- Et S00GIEM cal Che, ddat.ingdi &kloh vpdopardbe8 of ofhe oprémebamdgewewd er was
added to an aqueous dispersion of the wurethane prepol yner and then
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aueous AR RERESPER o A iihy” HoolRd B AT ShrB S SBRGPEES o073l
The coatd ng, d1id PP R8s raf ohgopei mer A were neasured and the
foll ow ngs were found: 100% nodulus of 6.5 MPa; breaking strength of 45
MPa; el ongati @xaabller eakseohtBE8% andrgimss Biransition tenperature of 62C
Exanple 2 (Synthesis of Primer B) A four-neck flask equipped with a stirrer,
a thernonet er A foureretlixf byt @merreddvathi 2 rdgeiramnl ét thebaonasethad ged
PTG2000SN

Ya?v;? asg]f;fl& %fondenser and (JJ %li)gr%tgré%ng'rtltfglce{]u g twhaesr c%la %%ld Q?H\ngﬂf‘%
g of PTGZ20008N (polytetramethylene ether glycol having an average
molecular weight of 2,000, manufactured by Hodogaya Chemical Co.,
Ltd.), 15.1 g of triethylene glycol, 11.0 g of dimethylolpropionic.
acid, 1.8 g of trimethylolpropane and 145.1 g of acetonitrile.
[0074] Thereafter, 81.2 g of 1,3-(bisisocyanato
methyl)cyclohexane and 15.0 g of D-195N (uretdione group-containing
hexamethylene diisocyanate, manufactured by Mitsui Chemicals
Polyurethanes, Inc.) were added into the four-neck flask, and the
mixture was allowed to react at 75°C for 6 hours. After the
isocyanate content (NCO%) of the reaction solution came to be 2.9%
by mol, 4.7 g of 2-hydroxyethyl acrylate and 0.017 g of stannous
octoate were added inte the four-neck flask, and the mixture was
allowed to react at 70°C for 2 hours to thereby obtain an urethane
prepolymer (NCO% = 2.40%).
{0075] The reaction sclution was cocled to 40°C and thereafter
neutralizedwith 8.1 g of triethylamine. Then, 650 g of ion exchange
water was gradually added thereto and aqueously dispersed.
Next, an amine aqueous solution having 4.9 g of hydrazine

monohydrate and 6.7 g of KBM602

{(N-p (aminocethyl) -y-aminopropylmethyl dimethoxy silane,



nol ecul ar wei ght of 2,000, manufactured by Hodogaya Chemical Co., Ltd.),
15.1 g of triethylene glycol, 11.0 g of dinethylolpropionic acid, 1.8 g of
trimethyl ol propane and 145.1 g of acetonitrile. [0074] Thereafter, 81.2 g
of 1, 3-(bisisocyanato nethyl)cycl ohexane and 15.0g of D- 195N (uretdione
group-cont ai ni ng hexanet hyl ene dii socyanate, manufactured by Mtsu

Chem cal s Pol yurethanes, Inc.) were added into the four-neck flask, and the
m xture was allowed to react _at 75C for 6 hours. After the isocyanate

cont ent MeReEHFtoreghbyr 8hénrBhsyofhenanatane: t ol be- D dbsspived|in A6 4y of

2- hydroxyet.hyl acrylate and Q.017 f .stannous to [ d into the
four-negio%l %%Iﬁ,e e wr# ur’ S\/\gggegl %v@d%tqéler ggcgagngﬁgoﬁogP% eou_rs to
t her eby u‘%@%ﬁ'aﬂea%?k%ﬁ@ltﬁﬁéleanar&@l ¥HB? &P cRa A9 Ukt eh@Q b8l r Jd1e: FACt | on
solution was cooled to 40C and thereafter neutralized with 8. 1 g of

tri et hylrarther , Thest; oribfl Yl vas ol sxiclhisstyewaywatie rheasbgrashemild § mdided
thereto _and aqueously dispersed. Next, an am ne aqueous sol ution having 4.9
g of hy@r asi B8 asvrEMydiasEeaAdos. 7fgagrerpRBRRlyurethane resin having

(N-n(am_noethyl ) -y-am nopr gpyl et hyl dj met hoxy silane, 26 manufactured by
Shin-Et?us€hé§i88¥t€g¥,Ogtggf g?sg%?gg%'in 46.4 g of ion exchange water was
added tq o aqueousrl Spepskag ofilNCordetlide BECRUYMBELADH BNGRre

subj ected to chain extension reaction. urther, acetonitrile was distilled
away tomehenelyl ahtiathe af $Ildeing vasralfcagideoud 0di spaususnodf 3 aljueas

pol yuret hane resin having a solid content of 35% by weight. [0076] The
coat i ngbriepripgopereneish off £hdBnii pepnBatépn afn@&‘@@&e@fdl #heng glaséi ngs
wer e fo%nd: 1%0@6 dul us gf 3.1 ?; breaki ng strength of 26 MPa;

el ongat i“"6A"&- "6FEak *BP <48 @geaﬁﬁwg aSs transition tenperature of 36C.

Comparative Example 1 (Synthesis of Primer C)

A four-neck flask equipped with a stirrer, a thermometer, a

reflux condenser and a nitrogen inlet tube was charged with 213.5
g of PTGZ2000SN (polytetramethylene ether glycol having an average
molecular weight of 2,000, manufactured by Hodogaya Chemical Co.,
Ltd.), 16.0 g of triethylene glycol, 11.7 g of dimethyleclpropionic
acid and 144.5 g of acetonitrile.
[0077] Thereafter, 87.5 of of 1,3~ (bisisocyanato
methyl)cyclohexane was added into the four-neck flask, and the
mixture was allowed to react at 75°C for 6 hours. Subsequently,
0.017 g of stannous octoate was added thereto, and the mixture was
allowed to react at 70°C for 2 hours to thereby obtain an urethane
prepolymer (NCO% = 2.67%).

The reaction solution was cooled to 40°C and thereafter
neutralizedwith 8.6 gof triethylamine. Then, 650 gof ion exchange

water was gradually added thereto and agqueously dispersed.

[0078] Next, an amine aqueous solution having 5.4 g of
hydrazine monohydrate and 7.4 g of KBM602
(N-B (aminoethyl)-y-aminopropylmethyl dimethoxy silane,

manufactured by Shin-Etsu Chemical Co., Ltd.) dissolved in 51.2



Conpar ati ve Exanple 1(Synthesis of Prinmer C) A four-neck flask equipped with
a stirrer, a thernoneter, a reflux condenser and a nitrogen inlet tube was
charged with 213.5 g of PT&O0O00OSN (pol ytetranet hyl ene et her glycol having
an average nolecular weight of 2,000, 2Manufactured by Hodogaya Chem cal

Co., Ltd.), 16.0 g of triethylene glycol, 11.7 g of dinethyl ol propionic
acid and 144.5 g of acetonitrile. [0077] Thereafter, 87.5 g of

1, 3- (b|S|socyanato met hyl ) cycl ohexane was added into the four-neck fl ask,

and t he 9 Ak t@ecRaEABPROTRECE d'aRactdest LP5an RN WO FHSPSiH S8y @t DY,

0.017 g of t.annous toate th t.0 d t h | I owed
to react ?ﬁ PS?pgi %Fsaq\%aEP eré%')? c%t? gﬁ ur'e ’ﬁta% Otﬁ g%% ?/%r%xrq ( NCO%
= 2. 67N rudteer eé%'t@ﬂﬁ&?&!l!é'v@ib WaSt§o0L8 Gy é@QMﬂJﬁ@b@@iﬁ% rimer
neutralized with S. 6 g of triethylamne. Then, 650 g of ion exchange water
was graduads yarack:tgﬂbddmrcetspeaa‘aicaquffomjuyaomssperlgedetb@ﬁéBkeBlent haannam ne
aqueous solution having 5.4 hydrazi ne monohydrate and 7.4 g of KBM502
( N- ( 3( ard nek /| gantanh rﬂfp :‘(%yl%twghdil -met hoxy silane, manufactured by

Sh E | d
wa!snadijﬁOmncgqugg‘ﬁs Gdind Bh0ny Sine-Batnan renaiined aneren o
subj ect c?)f:th%nsf'o(iﬁ.ofvgﬂﬁg' {#Bre Eéﬁﬂ@erlO@%:Mltds' l.e¢ was dbstilled

away to ere O tain a primnmer as an aqueous di Spersi on of aqueous

pol yur etmﬁe@kirﬁ@ s reayithgof 865MPhd eclrigaiti oof a 8300 dyk ol Yo ; [OQ/§ladbe
coating filmproperties of the primer C were neasured and the follow ngs
wer e f ourkRnIDOEIIRIRAT 5TurE PIVPL°C.br eaki ng strength of 36 Mra;

eéongatlon at b%ﬁ%ﬁa%&v%?% ame% %I%E nthgggglg%o gPeB?ture of 20C.

A four-neck flask equipped with a stirrer, a thermometer, a

reflux condenser and a nitrogen inlet tube was charged with 152.9
g of PTGZ2000SN (polytetramethylene ether glycol having an average
molecular weight of 2,000, manufactured by Hodogaya Chemical Co.,
Ltd.), 15.9 g of neopentyl glycol, 26.7 g of dimethylolpropionic
acid and 145.6 g of acetonitrile.
[0080] Thereafter, 124.7 g of 1,3~ (bisisocyanato
methyl)cyclohexane was added into the four-neck flask, and the
mixture was allowed to react at 75°C for 6 hours to thereby obtain
an urethane prepolymer (NCO% = 3.86%).

The reaction solution was cooled to 40°C and thereafter
neutralized with 19.7 g of triethylamine. Then, 650 g of ion
exchange water was gradually added thereto and aquecusly dispersed.
[0081] Next, an amine aqueocus solution having 10.2 g of
hydrazine monohydrate dissolved in 40.8 g of ion exchange water
was added to an aqueous dispersion of the urethane prepolymer and
then subjected to chain extension reaction. Further, acetonitrile
was distilled away to thereby obtain a primer D as an agueous
dispersion of aqueous polyurethane resin having a solid content

of 35% by weight.



Conparative Exanple 2 (Synthesis of Prinmer D) A four-neck flask equi pped
wth a stirrer, a thernoneter, a ref |ux condenser and a nitrogen inlet
tube was charged with 152.9 g of PTG&000SN (pol ytetranet hyl ene et her glycol
havi ng an average nol ecul ar wei ght of 2,000, nmanufactured by Hodogaya

Chem cal Co., Ltd.), 15.9 g of neopentyl glycol, 26.7 g of

di met hyl ol propionic acid and 145.6 g28f acetonitrile. [0080] Thereafter,
124.7 g of 1, 3-(bisisocyanato nethyl)cycl ohexane was added into the
four-neck flask, and the mxture was allowed to react at 75C for 6 hours to

t hereby obtain__an urethane pre olﬁnﬁr gN o= 3.86% . The reaction sol ution
was cool ed to ABE GaRtIPHet BH PEPPeRELRS SF i RGP THE POor G MERSEFEL AR ami ne.

Then, 6500 ?%%%ﬁ‘in@f%@@%uﬂ@? 610 0WaR> o Ad UsH iyu@éq%iéalﬁglgf%%@queousl y

di sper sed. an am ne aqueous sol ution having

hydr azi necfrosihypl at el shigsmiloredati bR ¢f of8d%n and hglwes wataersitias added
to an aqueous di spersion of the urethane prepolynmer and then subjected to
chai n extemAgRtEgcPfof? Further, acetonitrile was distilled away to

thereby optaif a pr%&;{rﬁqaqgv%nFQ%gﬁ/op%% ‘@Yéﬁﬁ?%g% fPlal%%O_lﬁ pol yur et hane

resi n having sol i ent o Yy Wel he ‘coating film

properties of FRELPrpaets Dyvared gieasar eRKENNTH e 40ek| ombhgsuyerairfiagnd: 100%
nmodul us of 19 MPa; breaking strength of 60 MPa; elongation at break of
480% andeivispayrantet i Benufaghiycest by MbiswoCherdga2y Bohrparethaneskxanpl e 3

Synt hesi f, Pri E), Fift t i ght, of TAKENATE M 402P
(ot st ur 62011 ABY TOPGT EDEYRHEED RATKH G A €hr By " Eoln Chih diaieby
Pol yur et hanesin al BeihefNd, 50 parts by wei ght of butyl acetate were nixed to
t her eby

( Evaluation Example

1) Preparation of Hard-Coat Material A

After 47 parts by weight of dipentaerythritol hexaacrylate,
45 parts by weight of pentaerythritol triacrylate and 5 parts by
weight of y-methacryloyloxypropyl-trimethoxysilane were mixed, 3
parts by weight of DAROCUR 1173 (photopolymerization initiator,
manufactured by Ciba Specialty Chemicals K.K.) was added thereto,
to thereby cbtain a hard-coat material A.
2) Evaluation Experiment

Each of primers A to E was applied onto a PMMA plate with an
applicator so as to have a thickness after drying of 10 um, and
thereafter, the applied primer was dried at 90°C for 10 minutes
to thereby form a film.
{0083] Next, the hard-coat material A was applied onto the
primer film formed on the PMMA plate with an applicator so as to
have a thickness of 40um. Subseqguently, the applied hard-coat
material A was irradiated with UV rays by using a UV irradiation
device comprising a high-pressure mercury~vapor lamp so as to have
a dose of 500 mJ/cm? and then photocured to thereby form a hard-coat
layer.

The adhesion of the resulting laminated coating film on the



obtain a prinmer E. Evaluation Exanple 1) Preparation of Hard-Coat Material A
After 47 parts by weight of dipentaerythritol hexaacrylate, 45 parts by

wei ght of pentaerythritol triacrylate and 5 parts by weight of

y- met hacryl oyl oxypropyl -tri met hoxysi |l &t were m xed, 3 parts by wei ght of
DAROCUR 1173 (photopol ynerization initiator, manufactured by C ba Specialty
Chem cal s K K. ) was added thereto, to thereby obtain a hard-coat materi al

A. 2) Eval uation Experinment Each of priners Ato @?plled onto a PMVA
pl ate wwpaﬁlaéﬁmqscﬁtféiu%egsbﬁ Bhﬁ%%siqﬂtc%ﬁéggdaft gy tAg et pm

?Egr ew%eg&m a ﬁwgfa\glg%ﬁ d’f\f‘éx‘%c{?{ hée har ﬁ nniet Nak 183/5159%%)5 e%oont o]

the prig@1dddds.f orpedresulibs £AM st euwakbm Bppl i cator so as to have
a thickness of 40 pm Subsequently, the applied hard-coat material A was

i rradi at/@@8dilt h UV faydhebyamsimagnardd abowei athard-cwst teyeomas Somed
hi gh- pressure nercury-vapor |anp so as to have a dose of 500 mJ/cn and
t hen ph&rbéu?Pé%AtRalatb@ewéWOfJérWan%aﬁ BriBar. 3gdhe tNelughésroreHflthe

Cr oss O athOB LR HaaRoR oL RO RaLPARF TPy B “ERE=haT d. coat | ayer 1o a

primer |ayer was visually evaluated. The results are shown in Table 1.
[00843 In the same manner as above, a hard-coat |ayer was forned on a PMVA
pl ate wifiTduite uging a prinmer, and the evaluation results of the obtained

filmar e—s—hevm—t—ege{—he-H—n——'Fa-b--e—]:—Ha;b. He—H Cross-Cut
Primer Ha[:;(;fat Method | Wettability

_ {Adhesion)
‘ Evaluation Example 1 Primer A_| Hard-Coat A 0 A
Evaluation Example 2 Primer B | Hard-Coat A 1 A
Comparative Evaluation Example 1] Primer C | Hard-Coat A 3 A
Comparative Evaluation Example 2| Primer D | Hard-Coat A 5 A
Comparative Evaluation Example 3| Primer E | Hard-Coat A 0 B
Comparative Evaluation Example 4 Absent Hard-Coat A 5 A

[0086] In Table 1, evaluation criteria for the cross-cut

method (adhesion) and wettability are shown below.
Evaluation Criteria for Cross-Cut Method:

0: Every line of cuts was fine and smooth and no peeling was
found on every square cut side.

1: Slight peeling of the coating film was found at the
intersections of cuts. However, the affected area by the cuts was
not obviously more than 3% of the whole cross-cut portion.

2: Peeling of the coating film was found along the lines of
the cuts and/or at the intersections therecf. The affected area
by cuts was obviously more than 5% but up to 15% of the whole cross-cut
portion.

3: Significant peeling of the coating film was partially or
entirely found along the lines of the cuts, and/or peeling was
partially or entirely found in various portions of the sqguare areas.

The affected area by the cuts was obviously more than 15% but up



Hard- Coat Cross-Cut Priner Layer Method Wettability (Adhesion) Evaluation
Exanple | Prinmer A Hard-Coat A O A Evaluation Exanple 2 Priner B Hard- Coat
A 1 A Conparative Evaluation Exanple 1 Prinmer C Hard-Coat A 3 A Conparative
Eval uati on Exanple 2 Prinmer D Hard-CoatgA 5 A !Conp arative Eval uati on Exam
le 3 Primer E Hard-Coat A O B Conparative Evaluation Examl|e 4 Absent
Hard-Coat A5 A[0086] In Table 1, evaluation criteria for the cross-cut

nmet hod (adhesion) and wettability are shown bel ow. Evaluation Criteria for

Cr oss- CUto Mdithorf the Bheyhe ldnessofcuduPoridont.i ne and snooth and no peel i ng

was found on every square cut sjde. 1: Slight . peeli of the coating film
was fouﬁd at t4ﬁ\égl\éﬁtlgg§éef:i%%%ﬂcﬂg ﬂﬁté:heF%&E%éB? %%ﬁgé{‘fafse(?ﬁéﬁléra"éflﬁ ‘?ﬁ} !the
cuts wa - v'ﬂﬂ% % of l.e.cr t ion :
Peel i ngseor}ﬂ%eeﬂgofatl ngyﬂﬁq{rﬁe \A%i@]plo%r@dg a?%@%ﬂ‘g” ?hegﬁ‘g%&ytﬂgﬁc%g g?l%/ or at

t he i nt g¥sactd10ns olcthei €Dfe 1 TR LRl e6tath arfia sqhreUs Bea®ls b aBSEyLEBI €
than 5% but up to 15% of the whole cross-cut portion. 3: Significant

peel i ng a¥fed lpy tbat cngsf vam ol pealy aldne chanedbfrienly dwuid 63%ond the |ines
of the cuts, and/oré)eel ing was partially or entirely found in various
por t i ons"RFL] e S ON-The affected area by the cuts was obviously

more t han 15%5nutrh§p8 L1148 33% Bt Qﬁd&f@%ﬁaﬁrgﬁach%amg{é@%%ﬁg.found

Si gni ficant peelin Ae coa ng fiimwas partially or entir
al ong theydimasiodf ddieGuts ranteeiapaalikhd was partially or entirely found

in several square areas. The affected
A: No repellency was favorably observed.
( B: Repellency was observed.
[0087] While the illustrative embodiments of the present
invention are provided in the above description, such is for
illustrative purpose only and it 1is not to be construed
restrictively. Modification and wvariation of the present

invention that will be obvious to those skilled in the art is to

be covered by the following claims.

INDUSTRIAL APPLICABILITY
[0088] The aquecus polyurethane resin of the present invention
can be suitably used as a primer for plastics, and particularly

a primer for optical plastic lenses.



area by the cuts was obviously nore than 35% but up to 65% of the whole
cross-cut portion. 5: The peeling off was wi der than that eval uated by 4.
Evaluation Criteria for Wettability: A: No repellency was favorably

observed. B: Repell ency was observed.310087] While the illustrative
enbodi nents of the present invention are provided in the above description,
such is for illustrative purpose only and it is not to be construed

restrictively. Modification and variation of the present invention that
wi Il be obvious to those skilled inGlAdM&t is to be covered by the
follow ng clainms. | NDUSTRI AL APPLI CABI LI TY [ 0088] The aqueous pol yuret hane
resin of the present invention can be suitably used as a priner for

pl asticgy andm%&a&aﬁarbeﬂy&@wm £08 i ORI G ndd a5 i IfnsRs. 31 CLAIMS
[1] An aqueous pol'yur et hane” resin obtained by allow g at |east a polyol

conpound, an atti Viedwtdr ogen pc@rmp cebhpbnhdg carrpoundthaei nghyadroyEc
group, an active hydrogen pfgghcontalnlng acryl ate conpound and an

al koxysgrgmup~ gpa@gl@éngamww ?3%9@@&@@9@%9: raé'aéptwﬁﬁlyairogen

pol yi socyanat e c%ngound ZL aqueous ur et hane reS|n ccordin

E e m 3 SEORPCRORERTBD NG noACEY SFFow ATBESFYast=The. U1 yol " DOMAMYY ( he

active @ﬁ@gﬁgggntg&ﬂuggc Ay hﬂiﬁg ESH??HH& havi ng the ani onic group and t he
y

active ogen group-c |n|ng ac ate conpound to react with the
pol yi socyanat €0C9§@@Unﬁlt1@ & hes BPpys Sy esd zeomgbuticet hane

[2] The agueous polyurethane resin according to claim 1, which
is obtained by

allowing at least the polyol compound, the active hydrogen
group—containing compound having the anicnic group and the active
hydrogen group-containing acrylate compound to react with the
polyisocyanate compound to thereby synthesize an wurethane
prepolymer having an isocyanate group and a (meth)acryloyl group,
and

allowing the urethane prepolymer to react with at least the

alkoxysilyl group-containing polyamine compound.

{3] The aqueous polyurethane resin according to claim 1, wherein

the alkoxysilyl group-containing polyamine compound is a
compound represented by the following general formula {(1)}.
General formula (1):

[Chem. 1]

Rza—rn

I
NH-R“NH-R*-Si~OR» (1)

(wherein R1 and R2 are the same or different from each other, and

each represents an alkyl group of 1 to 4 carbon atoms; R3 and R4



prepol ynmer having an isocyanate group and a (neth)acryloyl group, and

al l owi ng the urethane prepolyner to react with at |east the al koxysilyl
group- cont ai ni ng pol yam ne conpound. [3] The aqueous pol yurethane resin
according to claim1, wherein the alg®xysilyl group-containing polyam ne
conmpound is a conpound represented by the follow ng general fornula (1).
General formula (1). [Chem 1] R23-m NH2-R-NH-R3-Si-(ORL)m ( 1) (wherein Rl
and R2 are the sane or different fromeach other, and each represents an
al kyl gﬁmﬁll‘@f SRMEp OF @af%@ﬁe%‘@ Jirom R3Chndt AT 30aNd 42 Gth & ePARE B SARRS er ent

f h d t I f 1to 4 b
Al o S M EPENENEE. Arf L BOEPON AP0 80 M THEe Rt BB EREbr ot hane

resin agqudggg3t claim1l1, wherein the polyisocyanate conpound is at | east
one diisocyanate conpound sel ected fromthe group consisting of
hexanet hyl ene diisocyanate, 3-isocyanatonethyl-3,5,5-trinethylcycl ohexyl

i socyanate, 4,4'-, 2,4'- or 2,2'-dicyclohexyl methane diisocyanate or

m xt ur eb4l her’l"é‘cﬁ aqyegusmolaymretﬁ@(n%@@yaﬁaaWMQ @?c‘leﬁmeilneWh@r‘femlxt ures

t hereof, and |soc anat onet hyl ) nor bor nane, The aquequs et hane
et hecar diths B L R Ao T 4t ks ahapEon Bilsardebae: | aoe a

?gwou%rg%&rg?egéﬁgct% t1%nf oLk OWRGuBeneS s 1Al 85 (RbxaffRRLGknEOr MUl a
diisocyanate, 3-isocyanatomethyl-3,5,5-trimethylcyclohexyl
isocyanate, 4,4'-, 2,4'- or 2,2"'-dicyclohexylmethane diisocyanate

( or mixtures thereof, 1,3-or 1,4-bis(isocyanatomethyl)cyclohexane

or mixtures thereof, and bis(iscocyanatomethyl)norbornane.

[5] The aqueous polyurethane resin according to claim 1, wherein
the polyisocyanate compound comprises a compound represented
by the following general formula (2).
" General formula (2):

[Chem. 2]
0]
i
8 7\ 5
OCN—R-{N N-R}NCO (2)
' \ / n

&
I
o)

{wherein R5 and R6é are the same or different from each other, and
each represents a divalent hydrocarbon group of 6 to 13 carbon atoms;

and n represents an integer of 1 to 10.)

(6] The aqueous polyurethane resin according to claim 5, wherein

the isocyanate group is regenerated at 80 to 160°C.

[71] The aqueous polyurethane resin according to claim 1, which



it OCN-R(N~ ~N-4NCO (2) C Il 0O (wherein R5 and R6 are the sane or
different fromeach other, and each represents a dival ent hydrocarbon group
of 6 to 13 carbon atons; and n represents an integer of 1 to 10.) [6] The
aqueous pol yurethane resin according t®3claimb5, wherein the isocyanate
group is regenerated at 80 to 160C. [7] The aqueous pol yurethane resin
according to claiml1l, which 33 is used as a priner for plastics. [8] The
aqueous pol yurethane resin according to claim?7, which is used as a priner
for optikhlu§hsts @ Igndiey, for plastics.

[8] The aqueous polyurethane resin according to claim 7, which

is used as a primer for optical plastic lenses.



