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 conveh%ionally 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 yuret hane resin is used as a } Lrprovi ng adhesi on between the
surface of the |lens substrate aé?ﬁéé?%éﬁ%ﬁ%ﬂgt | ayer. [0003] In recent

years, pputbesfpeldurtTomys catspiastic |enses, a nethod 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
photochrom c coat |ayer on a surface of a |lens substrate has been known,
and it TBCBNLGRBJFIBBP pol yurethane resin is used as a priner in order to

i nprove @ﬁgg ion t ween the surface gt the | en subsérate and the
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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 outdecors
to function as sunglasses and discolors indoors to function as a
transparent glasses, by forming a photochromic coat layer on a
surface of a lens substrate has been known, and it is studied that
polyurethane resin is used as a primer in order to improve adhesion
between the surface of the lens substrate and the photochromic cecat
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
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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 repel% 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 oprectosthe aguegmsIypotyry@ hane resin of the present invention is
obtained by allowing at |east a polyol compound, an active hydrogen

gr oup- cBnohianagt coppotmbivedawy ncheaniromrctigomoup, an active hydrogen
group-contai ning acryl ate_  conmpound and an al koxysilyl group-containing
pol yani hB80€8hpound ALtQ ULt TP 18 BH3ISicFdysan #0d YESHEEARE. TRSA80MES, it is

preferabl et he u r ne. resin of. the esent _iLnyention is
obt ai ned® % %ﬁﬁ%%&%%%%%%ﬁgggggk%gég%gﬁfgiaci%ﬁgug ,S€E%Patfﬁbg ﬁé?&&en

gr oup- cgahAi i Hgals e e DRWN0 16he rani QRER £5 oM AL dda: aGljeme Jhydr ogen
group-containing acrylate conpound™to react wth the pol yi socyanate
conpound ghvt ddhetoally: syat Naseze baminaidhioRepeepplsgrehatbatiengoan liayeeyanat e
group and a (neth)acryl oyl group, and allow ng the urethane prepolyner to
react wkehehs theantisther e indysd pylygreupareaesing idiegsdiyaanpeng oppsund. 3
(0007] Q8£§§¥§£’ i n the aqueous pol yurethane resin of the

It is an object of the present invention to provide an agqueous
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 aqueous polyurethane
resin of the present invention 1s 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 group-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] z R 3-m

NH2- R4- NH- R3-SH(OR )m (1 ) [0009] (mhggein R 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 kylene group of 1 to 4 carbon atons; and mrepresents an

integer 10pb71 to 3.NoMYROVErin | fhé heqady8oUpoROLYHERERAN LI B fOftHe
present invention, it is preferable that the polyi socyanate conpound is at
| east opeedensocyamabeicoppoimnd sl gquteikrfamie t Hehagr outhe c@licstyisig yaf
hexarnet hyl ene diisocyanat e 3-isocyanat onet hyl - 3,5, 5-tri net hyl cycl ohexyl
isocyanﬁF@PPHFﬂnt?ln2994PQiiﬁm%§%FQQmRSHﬂdoH§x§Iﬁ%@?@#ﬁﬂcﬁ?&ﬁﬁﬁ&ﬂRQQEQﬁ
nixture%hghﬁrfgf . 1,3-_or %hé-bis%is$gyanatonethyl)cyclohexane or m xtures
t her eof “*€and PE%P%O%?%%E? ??@R for bor nane. [ 0010] Mbreover, in the
aqueoussppLyyiethangisegin. of the present invention, it is preferable that
t he pol yi socyanate conpound conprises a conpound represented by the

fol |l owi ngogenéchkm.f®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 2

3-m

|
NHz=R*-NH -R*-Si<OR)m (1)

[0009) (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; andm represents an integer
of 1 to 3.)

Moreover, in the aqueous polyurethane resin of the present
invention, it is preferable that the polyisococyanate compound is
at least one diisocyanate compound selected from the group
consisting of hexamethylene diisccyanate,
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(isocyanatomethyl)norbornane.

[0010] Moreover, in the aqueous polyurethane resin of the
present invention, it 1is 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]



Il OCN-RgN'" ~N-RS}NCO (2) C 11 0 [0012] (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.)
Moreover, it is preferable that the aq¢eous pol yuret hane resin of the
present invention is used as a priner for plastics, and in particular, it
is preferable that the aqueous pol yurethane resin of the present invention
is used as a priner for optical plastic |enses. EFFECT OF THE | NVENTI ON
[0013] The aqueogys pol yurethane resin of the present invention can provide
good adhesi on bejween a plastic substrate and a coat |layer |lam nated on the
pl astic substratg. Therefore, the aqueous polyurethane resin of the present

i nventi on_can /b€ i ts us as a prinmer for plastics. In particular, the
aqueous %ﬁ'iﬂl’{gt\hﬁ'@?géﬁn oeid% e present invention can provide good
adhesi on betweenga pl astic | ens substrate and a coat |ayer, such as a

har d-coat |ayer jhnd a photochromc coat |ayer, |am nated thereon.
Therefore, the agueous pol yurethane resin of the present invention can be
suitably used as a primer for optical plastic | enses. EMBODI MENT OF THE

| NVENTI ODND 1 DD Ivie ddiien @fuend Rpakyuried Bane oesiif fefranitef poesandh bawhent i on
contains at |east a polyol conpound, an active hydrogen 5 group-containing
conpoundn®hB/AHY reprearatyra i vadrerde hivdesorggbegedroup of 6 to 13 carbon

atoms; and n represents an integer of 1 to 10.)

Moreover, it is preferable that the aqueous 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 agqueous
polyurethane resin of the present invention can be suitably used
as a primer for plastics.

In particular, the aquecus polyurethane resin of the present
invention can provide good adhesion between a plastic lens substrate
and a coat layer, such as a hard-ccat layer and a photochromic coat
layer, laminated thereon. Therefore, the aguecus 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



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 allow ng these active hydrogen 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- mod egub aksyed tHing E@ Fehﬁd(ﬂ’ﬁﬁid‘%&@ﬁl&%ﬁdﬁ ahoa@csnf@ng%@lﬁﬁ' ). The
| ow nol ecul ar -wei ght pol yol is a pol yol conpound having a nunber average

nol ecul growmet+agdrtainireor exanplate 60 dompthd andndexaanpl esallkexgefi liyicl ude
| ow- nol ecul ar-wei ght diol such as ethylene glycol, propanediol,
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t erepht hal ate; | ow nol ecul ar-wei ght triol such as glycerin,

2- met hypo Ry hyele waaatet ampor@ndr.opanedi ol ,

2,4-dih - 3- hydrox met hyl pentane, 1 2. 6-hexanet i of

trineth§$ %fopane no. ebﬁE%ﬁgﬂ?bx&Wﬁﬁqﬁﬂﬁ dﬁ%&y%%dC%WB%?ndai?pﬁatlc

1105 B dp 2l b b oSG, adLor IRLGEY! sl g Ygho0B: "o
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pol yol s may be used al one 6
polyols (hereinafter referred 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 glycel, triethylene glycel,
dipropylene glycol, cyclohexane dimethanol, alkane-1,2-diocl (of
17 to 20 carbon atoms}, hydrogenated bisphenol-A,
1,4-dihydroxy-2-butene, 2,6-dimethyl-l-octene-3,8-diol,
bishydroxyethoxy benzene, xylene glycol and bishydroxyethylene
terephthalate; low-mclecular-weight triol such as glycerin,
2~methyl-2-hydroxymethyl-1, 3-propanediol,
2,4-dihydroxy~3-hydroxymethylpentane, 1,2, 6-hexanetriol,
trimethylolpropane, 2,2-bis(hydroxymethyl}-3-butanol 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-mannitcel and
D-mannite.

[001e] 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 nation. Exanples of the macropolyols include polyether 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 ygthykene @npaelat iBel YRropydwne &t ycabrandkipakyet hylpgrepabyp: opyl ene
gl ycol (random or bl ock copolyner) which are obtained by addition reaction
of al kylenemokedel sueche aght etdidenend e andomodreamilagnevedxghde, tirapl
exanpl e, using the above-nentiagned | ow nol ecul ar-wei ght polyol as an
initiat df/3rexdApflesCrhBPES PEREETRREVudd OFoMmPLEBERARET NG EBRE BiRér aghycol

obt ai ned_by_ring-openi n ol ymerd zatiqn, of .tetrahydrof.uran. [0018] Exanples

of the SSVy%S?%gﬁgg .¥E§%§ﬁ§g#%&%lﬁé§ %ﬁﬁ%ﬂ%ﬂtﬁﬂﬁiéﬁﬁ%ﬁqg'obtained by

ring-openi ng PRAINIRIL 2k Al maEabPeNabes SWN R e;BcE'W@ﬂ?eﬁabBQ?%tl? and

di mret hyl carbonat’e, using the above-nentioned | ow nol ecul ar-wei ght pol yol

as an i pblyassbonixanpbégodf thed veskyesterlyad,yohesryicd udelybbse epbtcgi ned by

reaction of one kind or two or nore kinds of the above-nentioned

| ow- nol Belvat - vitaghtabeldloPe lwiolh €alberpei eobyel: sld o palivel aedd,

mal oni c_aci d uccinjc acid, nethyl succinic acid, glutaric acid, adipic
Tuphef i) eohyal

acid, 1P%- di car boxypropane, 3-nethyl-3-ethyl glutaric acid,
azel ai c i sebagi id, i i i-gar ! i 1to 13
car bon é?g%gi, hy f%b né%%%PB?%% Og%%gﬁé%é%ggﬁﬁgk?ggyé%ﬁﬁ?ﬁggggﬁg%n%taconic

acid, exibhephtshah caaicpdlyeshphbéhal igdyaeild, gergpiifaldre aglgdcol olanane
di carboxylic acid, dinmer acid and HET acid, and acid anhydride
polyethylene polypropylene glycol (randomor block copolymer) which
are obtained by addition reaction of alkylene oxide such as
ethyleneoxide and/or propylene oxide, for example, using the
above-mentioned low-molecular-weight polyocl as an initiator.
Examples thereof also include polytetramethylene ether glycol
obtained by ring-opening polymerization of tetrahydrofuran.
[0018] Examples of the polycarbonate polyols include
polycarbonatedicls 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 ymer §gat @8 efohacheBescavbbxasie- 6apas| aslieReagndxzalyval@hgactiene, for
exanpl e using the above-nentioned | ow nol ecul ar-wei ght polyol as an

i ni tiatenccinbdd Fnhsdamgleasmaletiheardurdpiide ,pphybkd icnethyder cdmollymdky 1
obt ai ned by, copol yneri zj ng | ynerzabl e nononer. havi ng.one o nor e

hydr oxyFUBFHIRE AVl GLulle TPt hS ARAiRR Fhiittler CeCaRONSROPTEALLE wi t h
t he pol j r11E . k he ri I nNoner. . ing a
hydroxy%HEQ%éggég% uggqﬁf}%§§?§2§§$%§%l§€%trggégy a é?gﬁ§%¢§¥§§§559?&

(met h) agryhatBesehydir@oxlutyl a0TRIsh)AMLY | 8 eox21 2cdihyHnexyae] hylihpt
(meth)acryl ate, pol yhydroxyal kyl mal eate and pol yhydroxyal kyl fumarate.
Mor eovedjickkanplesanfl sedacdmotdierhivonicleer Eopohgmer ezabbéesni tthetrkese

pol ynmeri zabl e nononers include (meth) acrylic acid, alkyl (neth) _acrylate
(of "1 t dnedudarisitaioRre) YeShAF PRI Y SUak§f TRl ¥R o Fafkane PRAYEL al kyl

et o S A RERTL o Pl S0 S BRG0S0y T St v
:é{pﬁﬁﬁ%%ﬁ aﬁfgﬁﬁfﬁéﬁ%%gﬁgza§%§%b§%€ygﬁgggﬁnhgggﬁigféégﬁﬁiﬁcESggzlyﬁg?izing
these nproakesolactdres presence ekaapdei t absingol varg  abdve-sentdbhed
p0|yneriégiﬁg?eé£ﬁééfﬁéqéht polyol as an initiator.
[0019] Examples of the acrylic polyols include copolymers
obtained by copolymerizing a polymerizable moncmer 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, a-methyl styrene, vinyl acetate,
(meth)acrylonitrile, 3-(2-iscocyanate-Z-propyl)-a-methylstyrene,
trimethylolpropane tri(meth)acrylate and pentaerythritol
tetra(meth)acrylate. The acrylic polycl can be obtained by
copolymerizing these monomers in the presence of a suitable sclvent

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 epichlorohydrin and (3-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-contai ning silicone conpounds such as y-nethacryl oxypropyl trinethoxy

si | ane abeaised as rarettien oéopbéyabwﬁaﬁmﬁntIununnmbMAmouhEuaemehgﬁghtzation
and term nal al cohol-nodified

of the above acrylic pol

pol ydi neehyki ¥okare. p@&%@@%ﬂt He qhysitide syeihy @iss spichd@ecbygsipmers in
whi ch viny conI n uQri ne conpounds such as

tetraf | T3P %tﬂ?f%%% ?éh%%ﬁ*quoroethylene are used as anot her

copol yner i zaby %@WH‘ “tfa@e AR MTRLEFat hoTy i st %al%vehg‘a&%k

pol yols. [0022] anpl es of the polyolefin polyols i ncl ude ybut adi ene
pol yol aacupacdnicdlyisppetidiaddoiét Sytkenes \dagtl racel aded lemiay‘ﬂﬁf oiThese
nacropolgols have a nunmber average nol ecul ar wei ght of 200 to 8, 000, or
preferabfy2Bbo to Fxapgpdes aﬁcthvaeélacayarmoléqmnvéudntccmol&onqrts 5n000, or

preferably 100 .to.3,000. Thes macr opol yal,s may be use | one or
Gonbi nat? %ﬁhof viRgL oRERPE SRR gmﬂﬁong‘%t s Bofyet Rer

pol yol le ~fha {&Oi W:{l&g&afnp ho@:rye EE?EﬁéabéP?y[@so ] a@eFKb@ﬂe ; two

or nore oundas are- appropri at selected fromt
| ow nol @@pl&)@ym@\@iﬁﬁl@owﬁbﬁeandn tfige MeepOROhERL Sathehh desekd badoabove.

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
tetrafluorcethylene and chlorotriflucrcethylene are used as
another copolymerizable monomer in the copolymerization of the
above acrylic polyols.
[6022] Examples of the polyolefin polyols include
polybutadiene polyol and partially saponified
ethylene-vinylacetate copolymer. These macropolyols 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 polycl 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-moclecular-weight polyol 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 macropol yol are used in conbiquation, 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 méctbeobpst opolayel . J£024] Lin t hegutdsenticnnvent i onghéme achieve
hydr ogen group-contai ni ng conpound having anionic group is a compound

havi ng leveneleaplar wetiile §OINPs stth ABea MIRIRDIAYYr oape aisad f day

, h ' id_gr.oup, bet ai ne- st t - t ai ni h
2c ob 1 SRR ERRECohn PRI B8 SPombr SRLr Gy oUER 00 ‘SucHCas &
as _ : et Kot Sucti®as
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havi ng tMe reing®6e, adr ¥gampyd| AueNterappark8QApeMane , spepirkireabby y
exanpl es of the active hydrogen group-containing conpound havi ng car boxyl
group i hdlaudiel diantdr by yeighrthopér 186 pasus byase glet difnthépasirapetivelaci d,

2, 2-di hyl ol l actic acid, 2,2-dinethyl ol propionic¢c acid, .
2, 2-di bﬂ%ﬂblbuta&&<:§ﬂ9(L992%§ﬂ£ wéPW?P5P85WyrF €acifgtive hydrogen

2, 2 TR LA SR LA 00 8 DI BPL SUBIRAS NSRS 20
havi ng suéf ©RYho 86 Cari dricd Ugheoudd Nohits (a2 Ry dappsdhy | mManeet Fanggul f oni c
acid, 1, 3-phenyl enedi am ne-4, 6-di sul fonic acid, di am nobutanesul fonic
aci d, 3gBedpananph@spbbugnesgliflogiroupci @ detaine-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,
2,2-dimethylolbutanoic acid, 2,2-dimethylclbutyric 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-amincethanesulfonic acid,

1, 3-phenylenediamine-4, 6-disulfonic acid, diaminobutanesulfonic
acid, 3, 6-diamino-2-toluenesulfonic 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 havi ng bet ajne-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, pmdiﬁydﬁukggﬁupykpnéﬁp@gﬁbsgh@t@he active hydrogen group-containing
conpounds havi ng those anionic groups can also be included. [0028] These
active b3@Rdgen gr upmpdesai »f ndheonpotibds  Hedtagen hgranponpotgiolpg may be
used al one or in conpinatjon of two or nore kinds, Anong?thenl t he active

hydroge%PmQﬁ%m$-c%%Y%?%lnBeEBHB%uﬁHr%%EW¥Ef ¢E¢%%H%%&ylg Gap 8CpHEferabl e.

The act i h up is

m xed %df% %go 5$€%&$%pfﬁgﬂf§T b§£MgB%ﬁ%g or aﬁgggeggb?y §E§o Sé9parts
by wei ghdrt PeFy 100apahks by mrght gk t hen-mad el d CmiItniH029] afthe
active hydrogen group-containing conpound having the anionic group is m xed
at a raljd-pfoddnhdsuliGhen | | iequival ents of anionic group, or preferably 15
to 60 nillieaylvalents of _anionic_ group, per 100 g of urethane_ prepolyne

to be descri éHﬁ@%%Hmo@%%Uﬂﬁalﬁﬁ@epﬁﬁ%%ﬁfﬁP%@%?%@dWMﬁﬁQ#RQéﬁkﬁ%?@egroup

5 SO BL0SEL 150 L L PLEtS e IR BLBErL 08 e g hene. e
aqueousyya b SR FRshp W 4 ng compounds having those anionic groups
can also be included.
[0028] These active hydrogen group-containing compounds
having the anicnic groups may be used alone or in combination of
two or more 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 anionic group is mixed at a ratio of 10 to 100 milliequivalents
of anionic group, or preferably 15 to 60milliequivalents of anionic
group, per 100 g of urethane prepolymer to be described later, though
not limited thereto.

When the anioconic group is contained 15 milliequivalents or
more per 100 g of the urethane prepolymer, the urethane prepolymer
can achieve improved stability when aquecusly dispersed. When the
anionic group is contained 60 milliequivalents or less per 100 g
of the urethane prepolymer, more eccnomical production can be
achieved, and the hydrophilicity of the aqueocus 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 presentlinvention, t he active hydrogen
group-contai ning acryl ate 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 (metfy@eayl ate; @nd tdhe( Mpirdkeiy| vlven@iiodp rehersakteial asikMk-e¥bngroup
and/or a methacryloyl group) and exanples thereof include 2-hydroxyethyl

(et h) agryh@t@ont diymiiox yaormophd t f nerpoacrdy list @, (mpdhoeyrirytlpite( rembpacdy| at e,
2, 2-di hydr oxymet hyl butyl (meth)acryl ate, pol yhydroxyal kyl rmal eate and
pol yhy d?®%yd kgnef orardais hrdsex t99@“H§drGﬁéﬁmﬁﬁ%ﬁﬁp%ﬁwﬁ%NhW%goééryIate

conpou ma, ed algne or.in omhi pati.on_of t or re kinds. Anmong
Chom - 2 SgHbKy SeRbR P arhy e bR Tk 2 s Bt eGP OB Rog”

hydr ogefle S& OHPF €ON A 1 N RA Y | AL &MY 1 ite ;Maxgd aatmd thahkeyobyd- 4 to
25 parts by weight, or preferably 0.8 to 15 parts by weight, per 150 parts
by wei ghtowp rddfermobyoin acoyioyidgroap tdred e sentthavent oph gridup)akkdxysi | yl
group-cont ai ni ng pol yam ne conpound i s a conpound havi ng one or _nore

al koxyse¥3MPleg oupsheZgohr efidrdiide 1 tohydmoryeFdivilyl Jmstpd acaidaRgvi ng t wo
or nore_am no groups, or ferably two .am no groups. I.n al koxysi |l yl
oroup, IR S e RS SGPdaber o Ui et ety arRr el bae

al Koxy g7 DUPS Air durfeth PARRAA. A OMfre 3623 4k o, Tet NOXY (BE AR,y @NKGE XY
group, a propoxXy group, ‘a butoxy group, —an-i sopfopoxy gfoup and an

i sobut omyl @O pandinsh ByHpdhaws IdyduFumarate. These active hydrogen

group-containing acrylate compounds may be used alone or in
combination of two or more kinds. Among them, 2-hydroxyethyl
{meth)acrylate 1s 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
pelyamine compound is a compound having one or more alkoxysilyl
groups, or preferably 1 to 3 alkoxysilyl groups, and having two
or more amino 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 iscbutoxy 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 conpou i ncl ude al koxysi |yl conpounds havi ng
a primary amno group and a secondarg am no group, and is represented by
the followwing general fornmula (1). General fornula (1): [0033][Chem 5]
R23-m NH2-R4 -NH -R3-Si - (OR [0034] (wherein R and R2 are the same or

differe o] ; KX f 0 4
car bon g%’%&ée%ﬁéﬂ egiig?%ﬁﬂ]ﬁg%bgr 9?%‘?&??{18?4 om e cﬁﬂg?ﬁgr, “End each
represenhd aafedbkyd e refupl taddicarbehe 8é0Pdd MNdHE fRANRSARGS an
integer of 1 to 3.) In the above-nentioned general fornmula (1), exanples of
each ofeRerahdi®emihel (te- 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,
exanplegeB?géécﬁoﬁ?uié g%H'R4 i ncl ude an al kyl ene group of 1 to 4 carbon

at ons, t hyl ene group, an ethylene group, a propylene group and
a buty|i§§§8?iﬁg?ﬁfog§5] More specifically, exanples of the al koxysilyl
group-contai ni ng pol yam ne conpound i ncl ude

N- R(am noet hyl ) - y- am fropr opyl net hyl di nmet hoxysi | ane,

N- ( 3(am noet hyl ) - - am nopropyl trimet hoxysil ane,

y-(2-aniNU€ﬁhyNﬁa%@ﬁﬁ ¥ triethoxysilane, y-(2-aninoethyl)ani nopropyl

di met hoxysi | ane,

{0034] {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.}

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-aminocethyl)aminopropyl dimethoxysilane,
y-(2-aminoethyl) aminopropyl diethoxysilane, y—aminopropyl

trimethoxysilane, vy-aminopropyl triethoxysilane, y-aminopropyl
dimethoxysilane, y-aminopropyl diethoxysilane and
N,N'-bis[(a-(trimethoxysilyl)propyl) Jethylenediamine.

[0036] These alkoxysilyl group-containing polyamine



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-contaipkng pol yam ne 13 conpounds may be
used al one or in conbination of two or nore kinds. Anmong them

N- (3(am noet hyl ) - y-am nopr opyl net hyl di net hoxysil ane and

N- 13(am noet hyl ) -y-am nopropyl trimethoxysilane are preferable. The

al koxystbypoGnas PraioBtai $éd G 1Relsy afi ite coanpaund ohSo fitwedoraiofe kakhide .of 0.5
to 30 parts by weight, or preferably 1 to 10 parts by weight, per 100 parts
by wei ghnong thempollydlamnpind } HOGSTndpr amhe qetdndn td imerdioxiyend. 1 anlse
pol yi socyanate_c ound _is a conpound having two or nore isocyanate groups,
And exafpfies  NRGl SBIROREIHE CATHRREOM yi s CyMRHISKYSIAPBEl | phatFe
polyiso§¥g?g%§bigralkyl pol yi socyanate and aromatic polyi socyanate.

Exanpl es 0 e aliphatic polyisocyanate include aliphatic diisocyanates
such as hexangidyhebeydil§oceng-editdinind pbIpihyh e RSmibousacyamaked
tetramet hyl ene dii socyanate, pentanethylene diisocyanate, 1,2-, 2,3- or

1, 3- but gt emeratdici sHhdy.dnabe3 Giped 12 s4by-weadrght; ,2 o4-pré et dyl v Hekankd pplrdse

di i socyanat e, £0038] Exanpl es of the cycloaliphatic palyisocyanate include
cycl oal Pphteienti i R¥EyuhhtRAT SHdNY Jieight of the polyol ‘compound.

3-isocy t hyl - -Lri et hyl l,.ahexyl . i socyanat e i,SOphor one
i 1 socy LRGeE™ ) phy o B BE L G R O b e O Rt S S BFPLEE ana
or mXxtukes éé’rﬁ‘;ﬁ&ﬁfd H2MY kwo br3molk ﬂsécjpéﬁaﬂtéQﬁ)'cﬁﬂ;?é,orﬁ{cﬁ)@x)aﬁ%@e%hexane
or m xtures thereof
thereof include aliphatic polyisocyanate, cycloaliphatic
polyisocyanate, aralkyl polyisocyanate and aromatic
polyisocyanate.

Examples of the aliphatic polyisccyanate include aliphatic

diisocyanates such as hexamethylene diisocyanate (HDI),
trimethylene diisocyanate, tetramethylene diisccyanate,
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(isccyanatomethyl)norbornane (NBDI), 1,3-cyclopentene
diisocyanate, 1,4-cyclohexane diisocyanate, 1,3-cyclohexane
diisocyanate, methyl-2, 4~-cyclcochexane 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

di i socyanate. [0039] Exanples of the %alkyl pol yi socyanat e i ncl ude aral kyl
di i socyanates such asl,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 c¢,wW -diisocyanate-|, 4-diethyl benzene. Exanples of the

aromat i ghded yf spayanate 3-ndrude e trdill sQayaBaktegisdebyasadedor, 2,4 -
or 2,2'-diphenyl methane diisocyanate or m xturesS thereof (MJI), 2,4- or

2, 6-t olpixneresli i socyanat e themerfures thereof (TMDIDI) 4,4' -tol ui di aed
diisocyanate (TODI), 1,5-naphthal ene diisocyanate (NDI), m, or p-phenylene
di i socy@ufat Bl blseR¥aNAtes IferBGEhyA RPN ZENShenyl  dii socyanate and

4, 4' - di phenyl -did sacy, t 40] h | WL S A
conpound ind¢%§§ #%{téﬁé@gg(%?%&gphgnggg?ggégg%ﬁsFéeﬁge?ué% 8%éﬁ2%&8
above- ngm § Snesha vy | QznPohyi secyanat ex conpouyyds;; and dhbHeByimethane

al | ophanat e-,” oxadi azi netri one- and pol yol -nodi fi ed pol yi soCyanat es

pr oducedli byocyaadte oor omitdte ralsoviehereadf oMOIVar i2Qus- pot yséecyahbgiene
conpounds or nultimers thereof with water, al cohol or the above-nentioned

| ow ol @EtFREYaRATGht 981 yomixEuresn drlexrerel andRMe abode-feAvidhrd
comouriie, Ty B e el e Turs TRETESIGIHR o SOFYPRetar TRBLS: ke o Among
them abiphatyCendoldfiiseeyanake apd/ on; cyctoal iphatd s polyisoaypRahgli s/ are
preferable, and nore specifically, at |east one diisocyanate conpound
sel ect edli fs@rydhe:grantg Gansiditgheg ydfe thexaiigishylyanate .
[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 alone or in
combination of two or more kinds. Among them, aliphatic
polyisocyanate and/or cycloaliphatic polyisocyanate is/are
preferable, and more specifically, at 1least 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- or 1,4-bis(isocyanatomethyl)cyclchexane
or mixtures thereof, and bis(isocyanatomethyl)norbornane may be
used.
[0042] Further, the polyisocyanate compound preferably

includes a polymer comprising a polyisocyanate compound 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 b 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 ngeggnenal fmaul a(utdldf@ner agrbaprebatb2hingl 0 iRPar@lced |1
C OCN-R6eN~ / N- R5} N(rtlo (2§uC 0 [004%1]1: (\f/)\/nerei n R%ngnd%R%]y{alre tr?él sanme or

di f f er entmpoondeackhtlhers rapd es@alt edepyeskat $o hlaviad erandnadr doarmvd gr oup
of 6 to %3 carbon atoms; and n represents an integer of 1 to 10.) In the
above gé éral fornul a (2), each of R5 and R6 is an aliphatic,

cycloalbgggggf,fgﬁﬁﬁfgléQ{:aronatic di val ent hydrocarbon group of 6 to 13
carbon atons, “such as resi due of the above-nentioned polyi socyanate

conpoungofh3{chéssi gye remaining after renmoval of an isocyanate group from
t he above-nenti oned polyisocyanate conmpound (dival ent hydrocarbon
residues)), and opexanples of the residue thereof include HD residue, |IPD
resi due, H12MI ||residue, H6XDI residue, NBDI residue, XD residue, TMXDI
C
OGN—R"—(N/ \N-Rs-}NCO (2)
. \C/ n

I
0

[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 R6 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, HgXDI 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, Hi2MDI, HegXDI, NBDI, XDI, TMXDI, MDI, TDI, TODI and NDI.
Among them, HDI-based uretdione group-containing polyisocyanate
compound, IPDI-based uretdione group-containing polyisocyanate
compound, H;;MDI-based uretdione group-containing polyisocyanate
compound, HgXDI-based uretdione group-containing polyisocyanate

compound and NBDI-based uretdicne group-containing polyisocyanate



resi due, MDI residue, TDI residue, TODI residue and NDI residue. [0045]
More specifically, exanples of the uretdione group-containing

pol yi socyanat e conpound i ncl ude those based on HDI, |PDI, HL2VMDI, H6XD,
NBDI, XDI, TMXDI, MDI, TDI, TODI and ¥ | . Anong them HDI -based uretdione
gr oup- cont ai ni ng pol yi socyanate conpound, |PDI-based uretdione

gr oup- cont ai ni ng pol yi socyanate conpound, H12MDI - based uretdi one
group-cont ai ni ng pol yi socyanate conpound, H6XDI - based ur et di one

gr oup- ceshpbahdda POl yrspeyasiad € conpound and NBDI - based uretdi one
group-cont ai ni ng pol yi socyanate 16 conpound are preferable. [0046] The

ur et di oh@0¢ebup- coMtha ni ny giclipneocy rrate-comtpdondgi s podtydispegaaate ratio
of 1 to 90 parts, by weight, or preferably 5 to 80 parts_by weight, per 100
parts bGORRPERE bF FPRLAMGidod At Fied SOWRET teh &Yu et diéne 0T
group-c L i I §RC C d i 1 i tNE 1 S0C t [Loup can
be regeﬁg%g%g%ggygﬁg§t?ﬁd*?ﬁ%g%p%ggﬁgﬁgg %%ﬁé@ﬁﬁE%§F§u§§H%§H§%$3§?EQFO 80 to
160C:topgig§@§b deatdr&dmbongs bond. Therefore, the aqueous pol yurethane
resin can be thermally cured. [0047] The pol yurethane resin of the present

i nvention is Wesymtheshzetdbyne eaoiiprgoarnt adati ngep dil/yi ooEya rp ol gpoapotiadni ng
conponent (i.e., at |east a polyol conpound, an active_ hydrogen
gr oup- cbhtBHFthg PSRy amAFHENGTaHPORRE BR ctRenAT afcdd WY hfditdgenthe
97 0up- COULEL PLRS ASIOLE) BaCERNRd and arn ALKV V- OV AN ALY
conpoungyebyi dndeidied swgbrasoene tﬁ@%d@t@ﬁo@?dr@ﬁﬁﬁﬁé%@éiﬂ@aﬁpﬁe The
met hod is not particularly limted thereto and the prepol yner nethod is
pr ef er abhgrusety feired he synt hesi s.
[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 aniconic 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 anionic
group, and the polyisocyanate 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 grcocup and amino 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-ceontaining

acrylate compound is mixed therewith at an equivalent ratio of 2

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



[0048] In the prepolynmer nethod, first, the polyol conpound and the active
hydr ogen group-contai ni ng conpound havi ng anionic group, and the

pol yi socyanat e conpound are m xed at an equivalent ratio exceeding 1, or
preferably 1.1 to 2.5 of the |socyanciﬁ group to the active hydrogen group
(hydroxyl group and am no group) active hydrogen group), and all owed
to react until the isocyanate group content corresponds NCO¥®%of 1 to 12%
or preferably 2 to 10% Thereafter, the active hydrogen group-containing

acryl at eneogpeund h§df@>%@d éf@i;@mﬁéh@itnﬂﬂ; a0 Adteite MRldr@ g Frou)25, or
preferably 3 to 15 of t remai ni ng i socyanate group to 17 the active
hydr ogeandr bbe teewht bngguNOQieetiyefunthragen lgwag)to areddthe resul ting
m xture |s further allomed to react. %%0049 Thus, the reactjon of the polyol

conpound®8A8Tt he aditife thedessds ogrStphedt it RENESHDE R E}é‘%laﬁﬁjlé(ﬁl oni ¢
group V“nngrB @ &}';5 Scoocr}'@.{laﬁﬁqcsoc R | ﬁggin% I[QP x%fgn#]oe@%“ %ﬂe

ur et hane hav anate grou ernlna

first aﬁQleﬂ]§8c§'Q§a@ét bMﬁpBMH&Og@@erQ‘ép RNt M s BE T yEake u%%@%@d is
m xed wth the urethane prepolyner and is allowed to react 4 to 50% by nol,

or prefprapbyybet chB8dPbdamidlsocylantlie gsoupaatt Bts groolgruwfan ke roietiane
prepolynmer with the active hydrogen n&roup contai ni ng acryl ate conpound,
whi ch | E488tt @nchet kgt KBS gictdveanh fe%ﬁame%%sopg?ﬁ’é@lﬁawn@cafn'lla§@cyanat e
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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 mel of the

melecular 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 weight 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 if 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.



8% [0051] The urethane prepol ymer 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 the urethane pgepol yner is performed under norna
pressure, or if necessary, under a nitrogen atnosphere, 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 tpo@92hours, murtheef,eiabtye §orthedis 3 bRensretltand @Rpblkmether, in
the synthesis of the urethane prepolyner, if necessary, a reaction solvent
can be uaamssAmbastiaricarnbpdventagrbbeadeied orThereacicionsasolysnt is
inert to anPisqgiqgate group, and is rich in hydrophilicity, and exanples
t her eof “PRcPEde®3FLohol s such as ethanol and isopropanol;: ketones such as

acetone and npidyl, eihyl, sKeboRe : £9hert §Iﬁ¢é§}5§t§g§‘:&§ﬁb§rﬁg§%§‘gﬁg ‘%IaI:IILI?sol Ves

acetate and i sopropyl acetate; ethers suc

such asriehh hy@ﬁbbﬁ@@ﬁ&ﬁt?pd&rﬁi Byhmpekkasdvaif eacbutiel $1 Ssledl asurgt hyl
carbitol and ethyl carbitol; nitriles such as acetonitrile; and am des such
as N, N-ap redthiayiofloamddisde rapd nRL rgtdiydngsy svoh isdoaee t The aadouethpi ethiyd
reaction solvent used is_appropriately determ ned. [0053] Exanples of the

react i olhCEERES \RILSLLPUGE RACWY Li&ietaticzi Ryt¥at aFys? s aitth 139PARPN
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reaction Solvéent 1S "appropria ermned. _ nt hesi s
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can al so be renoved from

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 addition amount of the reaction solvent 1is
appropriately determined.

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

[0054] 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 hydroxzide and sodium hydroxide; and
others such as ammonia is added to the urethane prepclymer 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



the resulting urethane prepolyner by a known renoval neans such as
distillation or extraction. [0054] Thereafter, in this nethod, after the
anionic group is neutralized, the urethane prepolyner is dispersed in

wat er. For neutralization of the aniopphc group, a neutralizing agent

sel ected from am nes such as trinethylam ne, triethylam ne,
tri-n-propylamne, tributylam ne and triethanolam ne; inorganic alkal

salts such as potassi um hydroxi de and sodi um hydroxi de; and others such as
ammoni ato sl adldeguivaldret uiy ghdmanmengrepa ly reournt fofi rohea asdloniaf gaiugni C
group. [0055] The addition anount of the neutralizing agent is in the range
of, for exanplke urethamel prepgdivigrentsdispepsed ekapfat€x 6 om exgapie

equi val gnt s er..one ual _amount .of the anionic _agroup. The urethane

or epol yRBr AN eTSEHT i abiter© 3P WREHRTAS DBy gr IR TS Sidiig et er to
the urebhane REGROIMTES MdihGtEhE! R@ethheD HRAUMLY BddlBge LG ket hane
prepolyner to water wth stiTtring. Thus, an aqueous é}sper5|on of the

ur et hangt preped y mthud,s apr egaceds disgdissisin bfi tige wrefleirmadiprepd 1gieer such
as a honomi xer is used to provide high shear in the mxture. [0056] The
addi ti ohs aperarefl. wvatley tihe aphiopiiat epyefepak i nad mieEsr divgh t @St Be

desired, weight of, the solid contepnt . in the agueous di spersion of the
aqueousPPEPYHKST iR AIFELi 10 BRRF 4% Hiph RIGAIGE ome fOrNteESml o, 20 to

1,000 paphsepy wei ghis p%rddijcqgn]pagagr%uli’% Wi ght, .ol ot hqsur%&jg)%?ﬁ%%gq yITer.

The ani onic group can be neutrali at” any stage of Dbef e synthesis
of the deethangerepodydidg @ titHe tdas iyt hesightofof tthe woatidare ngearol yner,

and after chain extension reaction to be described |ater. However, when the
neut r al teatheraque e ddepsd sisht of the asguedesipolyfurdthanettesia,peagol yner
(beforeigquo%ﬁg)&ange of, for example, 20 to 1,000 parts by weight per
100 parts by weight of the urethane prepolymer.

The aniconic 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 prepclymer (before aqueocusly
dispersed), the urethane prepolymer can achieve improved stability
in water.

[0057] 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-ceontaining 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 prepclymer.
[0058] | In the chain extension reaction, 1f necessary, other

amines and hydrazines (other amines and hydrazines are included

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



di spersed), the urethane prepolynmer can achieve inproved stability in

wat er. [0057] Then, after the urethane prepolyner is aqueously dispersed,

t he urethane prepol ynmer and the al koxysilyl group-containing polyam ne
conpound are allowed to react. This reaction refers to a chain extension
reaction such that the urethane prepolyner reacts with the al koxysilyl

gr oup- cont ai ni ng pol yam ne conpound to be chai n-extended, and the

al koxysi |yl group-containi ng pol yam ne conpound is used as a chain extender
for usealkoghalhyéxdendi-ropriteeinuret badgapiepotympound | CES8R1EN bdierseuai n
extension reaction, if necessary, other am nes_and hydrazi nes (other am nes

and hydﬁﬁz??f@%“a%telqrhélsuﬂé@a]t% eifkhENLEL- v eE X HP bR P g PHGB- %W%.%lﬁl@s

conponent C 20 al kox S|IyI up ai ni ng

conpouna JEW§ %%ﬁ#%; de i A2 2D %%?ldﬁgbg egﬁ%#ﬁm%x?egﬁér | es of
such ot hgg §8b9§§m1§@d hXHaaZ'B@EquQ'Udﬁmﬁﬁaoa”‘HE%mEH%B ass%bayla%bne
butylanlne I Sopropyl am ne and di butyl am ne; diam nes such as

et hyl enedhgiienedidmBrey opanell] pnepardsdit dmiremnedi amnel-butanediamine,
1, 6- hexamet hyl enedi am ne, 1, 4-cycl ohexanedi am ne,
3-i socyAnAtbesergthglensdianiee hy cycl ohexyl s]oc%reﬁva-’cl@h

di 4 4'-dicycl oh d 6)-b t
bi eycl of 51803y ABpE SR EBRS 15 55 B Shel ol %ﬂmeew Lhe'xiﬁim%ﬁq”cfyﬁ %5 such
as dlegggggﬂgggh@nlne dt%hﬁggxlenetetgagixga o y HERRE Sugﬁp1ne

am no al cohols such as N (2- anlnoethyl et hanol am n
hydrazi pes5apdeé) agi 9 embsoe chhydr azi de,badge el v.mmmﬂahﬁ eof . These ot her
am nes and hydrazines al so include those havi ng masked am no groups, as

ket i mi n&, 3kbiatanénonetny hecgal ehexane ; polyamines such as
diethylenetriamine, triethylenetetramine and
tetraethylenepentamine; amino alcohols such as

N-(2-aminoethyl)ethanclamine; 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 cof two or more kinds. Among
them, diamines, amino 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
compound.

[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



[ 0059] These other am nes and hydrazines for conbination use nmay be used

al one or in conbination of two or nore kinds. Anong them diam nes, am no
al cohol s and hydrazines are preferable. Further, the other am nes and
hydrazi nes for conbination use are used in conbination in the range of, for
exanple, 1,000 parts by weight or 1eSS, or preferably 5 to 700 parts by

wei ght, per 100 parts by weight of the al koxysilyl group-containing

pol yam ne conpound. [0060] For the chain extension reaction, a chain

ext endefhd atha Bl kxysided QOB RreRIH Ainlinkg Rk ne conpound, and i f
necessary, other am nes and hydrazines) is mxed with the aqueous

di spers[@61Dbf the Imr éhhanehpiepexkiyemes ioMheattbion extoerdepecs facaédyat an
equi val ent ratjio exceeding 1, or preferably from1l.1 to 20 of the

i socyantalf% Cd‘fadd’peéﬂ:epﬁéru%%tm?éﬂ@f élﬁé’ﬁ’?@é‘ ipgot e HAYFECUF GGEPSFSM“ t he
chai n ox gaer (MR 0OUNATG groUR).: LO90TL 10 (hl.s chal neiop
the y

reacti on, nore Specl al n - ext i§ra oppeZmlnto t he

aqueous, tsHeraRn tak t:@sctlisﬁ F@@e;uy @eeb HBE W éf‘o I Satleredoed thin a
short time wthin which the reaction of t e |socya e group with water

does nott proecessd yedt)) . Prefferablly, the stirring is performed with a m xer
such as a honom xer so as to provide high shear in the m xture., The chain
ext endeP1 QL 5ECHr P PRPIAMN FRE FPebRtePERV e hdgboieahiRdhesBLEE SR by

i m di | h h hai
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range of, for exanple or preferably 5 to 25C, in order
suppr esg004E] r eact Thie ofiaimextiencdyanatecyt onisopetberneetinia poepal yner
and water, and the reaction duration is set in the range of, for exanple,
for O. SPIQ)SSUIG, or if necessary, under a nitrogen atmosphere, 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 pelyurethane resin of
the present invention can be prepared as an aqueous dispersion.
The agueous dispersion of the aqueous polyurethane resin has u.sually
a pH in the range of approximately 7 to 9.

[0063] The aqueous dispersion of the aqueous 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 isdistilledoff 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.



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, the aqueous pol yurethane
resin of the present invention can bE prepared as an aqueous di spersion.
The aqueous di spersion of the aqueous 60Iyurethane resin has usually a pH
in the range of approximately 7 to 9. [0063] The aqueous di spersion of the
aqueous pol yurethane resin thus obtained is prepared so as to have a solid

content (9hgq1f of SXAMLRe Bu@cd% HYLYE Afandr zBkeherd! ¥nd Opka st by

weight. In the case of using a reaction solvent in the synthe5|s of the
ur et hanénperpbby pesy itee a@ctisodispkyshbnil sthést i ddredeofafppaloperi atedypl et i on
of the reaction of the urethane_prepolyner, or after conpletion of the

chai n enisndi additeees giiclf @s Bxarpreizpy, h@aﬂf@am%ﬂff are i sh Rigené
tenperatu e undeé are ucedtfressure 22 4 g %ueo% oI ur et hane
resin of PFhEUBPRS e ABE Ry SIS IS 1ES rad % Eﬁﬂﬁj tbh, héréd3lan be
appr opr tﬁ£§b¥roﬁlé%%e%‘%d' éawﬁl&vgboeﬁd%asgqeqitzeﬁméﬂéhéf?a@%&m a¥%el,i ng
agent, antifungal agent, anticorrosives ustrant, fire retardant,

t hi xot r apt £sageht, agdhesi enrprovatdipgragentont retkedant, | uslwtu@aritiant,
antistatic agent, surfactant, reaction retardant, antioxidant, ultraviolet

absorbeﬁltahviohgﬁrol@@$%rbgﬁwn etz Herdael yssitsabi ldgeart, coMeedheringor gani c
pi gnent, nlc pi ext ender ., pignent, curing agent antl-tack agent
Bnd ¢ nebTRREE 2Er o o3antan SRR gBOGESRE SR ETPRCCAEERIER on 1
not pre X at of opr ately
sel ect e%ﬁ %@%f dlgﬁflﬁ% éﬁ@n{ uré[)@:slestazl%%aq\é&[l catl gcg%l l[l ]a§| zﬂmér |Bosus

i ndust r gal aci\lraﬂ'hﬂﬁgedd'@ e@%@@usfpahé/tﬂx@d@ﬁe inkeskRolfid hﬁ)tppo%Q@htleﬂlVent ion

t hus obt ai ned exhi bits excel |l ent
Themixing ratio of such various additives is appropriately selected
according to the purposes and applications.
[0065] In varicus 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 a plastic lens substrate
and a coat layer such as a hard-coat layer and a photochromic coat
layer, laminated thereon. Therefore, the aqueocus polyurethane

resin of the present invention can be suitably used as a primer

for optical plastic lenses.



adhesi on and adhesi veness between different kinds of nenbers, and therefore
can be used as a priner or an adhesive, for exanple. The aqueous

pol yur et hane resin of the present invention can be used as a prinmer for
plastics or an adhesive for plastics, ,hor exanple, because of its excellent
adhesi on and adhesiveness to plastics.” [0066] Further, the aqueous

pol yuret hane resin of the present invention can provide good adhesion
between a plastic substrate and a coat |ayer |amnated on the plastic
substrategeTher ef orm thkhgaggusousipgl Y eldiamd 86l pubthhfe FESANLE
invention can be suitably used as a priner for plastics. In particular, the
agueousthel puwesehand nvesiticof ashea ppebest fonveptioalcgdaptdei dengesd
adhesi on between a _plastic | ens substrate and a coat |ayer such as a

har d- co8kaTBy8F affl athhotRtdihc et  FURAHLaf&aniimalede néhess. of

Therefo h lyur n j .1 h resent i.nvention.can be
sui  abl g ERaEREOL RN Hulh B Fuet AT el R BLCR bR
case of rdgiRg Lha aHU8RUSFPeELEL RRAGGM @8lsAnal sukbhe aRr @ARF RN as a
primer for optical plastic |lenses, exanples of the plastic |ens substrate
i ncl ude (hbokpaotyliberapphastiltylesensnsuchiasrérbbhg aewsyhi c uretihanand

pol ycarbonate resin; and those of crosslinking resins such as

pol yf un&epdnapnd (ki pgRexy| Fesiosi though ot dsimi tachithar&tane resin,

th i t hi i h h imted .th tQ. 68
u NaSogSPT AN LLRSRORE LGS BeaERITHLAR) HSS 409510, 9900
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In the case of” using the aqueous pol yurethane resin of the prese

i nvent i pndascaypami®e tostOpdiLgdntp) astic | enses, for exanple, first, the

aqueous di spersion of the aqueous Eolyurethane
In the case of using the aqueous polyurethane resin of the

present invention as a primer for optical plastic lenses, for
example, first, the aqueous dispersion of the aqueous polyurethane
resin of the present invention is coated over a surface of the
plastic lens substrate by a known coating methed such as dipping,
spin coating and dip spin coating with a ccating amount of, for
example, 0.1 to 200 g/m?, or preferably 0.2 to 150 g/m?, 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/mz, or
preferably 20 to 250 g/m?, and the coating is then cured.
[0069] Thus, the use of the aqueous 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 photochromic coat layer
on a surface of a plastic lens substrate with good adhesion.
Mcoreover, 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



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, for exanple, 0.1 to 200 g/ nR, or
preferably 0.2 to 150 g/n2, and then,,4the coating is dried at a tenperature
of, for exanple, 20 to 180C, or preferably 40 to 160C to forma film Next,
a coating agent is applied onto the filmfornmed surface of the aqueous

pol yurethane resin with a coating anount of, for exanple, 10 to 500 g/n2,

or prehetwdby tBQ plasAhd: PN suaiRd rihe SeatheGtdat 1 898r Glahase ¢h80@8H. Thus,

t he use of the aqueous pol yurethane resin of the present invention as a
primer for optical plastic Ienses can form a coat |ayer such as a hard-coat
| ayer d a.ﬁ tochrom c coat layer on a surface of a plastic |ens

substra good adhesi on. Moreover, the aqueous pol yurethane resin of

the pr e@%q 1|nventw| Ja%blth ggﬂdla%tntgabl LLLy ‘Q‘ets% tthenlg?éaﬁti@ryeﬁesuch as

a hard-coat 1ayer toc rom¢ coat”’l ayer, “thére repellent to

the coafed@yBbed A5t f@ﬁ@fénc@wtk&mplagm 0Bm érabﬁré@fhr&ﬂleesi)' apkic lens
substrate and the coat |ayer can be ensured. EXAMPLES [0070] While in the

fol | owi poeséte jpresenton nvventatortiinsl tegbger ialmgd of tthemef er ence t o Exanpl es
and Conparative Exanples, the present inventionis not limted to any of
t hem Exanpl @@“{Egﬁtlhe(sglyéit@feslirsi ReT PA)mer 8dr-neck flask equipped with a

stirrer, mster, lux co er apnd a nitrqgen_inlet tube was
DUy, Bl B e SR SRRCE SRS r Rl 14 R nde

char ged W|th a ng an eg\iel"aage
mol ecul ﬁéﬂwlcgmdecﬁse& Q00 a MBI rwﬁﬁe@t%@ wglta{a{fgee% ditt(il bosle.- 4 g of

triethylene glycol, 11.2 g of dinethylol propionic acid, 1.

trimet hyl of ppapa@ArBand 14510cgrbbénacetbol t hateng an average molecular
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
neutralizedwith 8.3 gof triethylamine. Then, 650 gof 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 KBM&02
(N-B (amincethyl}-y-aminopropylmethyl dimethoxy silane,
manufactured by Shin-Etsu Chemical Co., Ltd.) dissclved in 46.8

g of ion exchange water was added to an aqueous dispersion of the

urethane prepolymer and then subjected to chain extension reaction.



[0071] Thereafter, 91.1 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. 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 tTour-neck flask, and the m xture was
allowed to react at 70C for 2 hours to thereby obtain an urethane
prepol ynmer (NCO% = 2.45% . [0072] The reaction solution was cooled to 40C
and thergather, JRuondltirzaé whs 1i8tild 1@dodwd v itet fiyé BB pobtEiana peimeg of ion
exchange water was gradually added thereto and aqueously di spersed. Next,
an ami nB aqueousq@wwicd)ispmmirgl 419 agudousy dreaziure thamneo mgdviat daaiadge. 8 ¢
of KBM502 aninoethﬁl%%% anlnoprquInethyl di met hoxy sil ane,
manuf actuf®@ l‘By PEESQ XAt Ltd.) dissolved in 46.8 g of ion
exchan r was de rsj On: 0 h hane,

gﬁ%&%ﬁ #dded, 1 0; erg{;‘t f’t‘%ﬂ a| 3 gje%% ¥ 9% Ok p bl rﬂr&e? gu ers

prepoly d then subjec tension reactl
acet oni hehb@r¥v@sani strd |ﬁll@6@.‘hgtso weher eBMnabt 80 0% anddi IR oA AS MPagqueous
di spersion of aqueous pol yurethane resin having a solid content of 35% by
wei ght . b 88K Bhg Birrecwetth nff 45 MPaprabengatesonfatt beepkiafes70twared gleasur ed
and the follow ngs were found: 100% nodul us of 6.5 MPa; breaking strength
of 45 NPﬁan&Bh@%t'FW%ﬁaW%%ko%fG%ﬁ% and glass transition tenperature of
62C. Exanpl e nt hes neck flask equipped with a
B & Uy g e dfisar

stirrer, a the&f; Ux con d a nitrogen inlet tube was

charged W th 205 -rfe fE.’I@%OQ @@Wﬂt@{ aget bybene, alMamdilated!, having

an average nolecul ar wei ght of "2,000, manufactured by Hodogaya Chemi cal
Co. , reflux condenser and a nitrogen inlet tube was charged with 201.5

g of PTG20003N (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, 8l1.2 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 & 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 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% = 2.40%).
[0075] The reaction solution was cooled to 40°C and thereafter
neutralizedwith 8.1 gof triethylamine. Then, 650 gof ion exchange
water was gradually added thereto and agueously dispersed.
Next, an amine aqueocus solution having 4.9 g of hydrazine
monohydrate and 6.7 g of KBM602
(N-B (aminoethyl) -y-aminopropylmethyl dimethoxy silane,



Ltd.), 15.1 g of triethylene glycol, 11.0 g of dinethylol propionic acid,
1.8 g of trinethylol 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

(uretdi one group-containing hexameth gene di i socyanat e, manufactured by

M tsui Chem cals Pol yurethanes, Inc.? were added into the four-neck flask,
and the mxture was allowed to react at 75C for 6 hours. After the

i socyanate content (NCO% of the reaction solution cane to be 2.90 by nol,

4.7 g oharafeel ox@tdy|sraici-Htaie aheehi®aQl ¢og ,ofLtet. anaedsc19etioahesvere added
into the four-neck flask, and the m xture was allowed to react at 70C for 2
hours t® ahdrsbgxobtapgn water stdmmeldast Epobpnequé NGO ISt A0%N off00RS] The

reaction solution was cooled to 40C and thereafter neutralized with 8. 1 g

of tri tHFHARNBICPRENTCEZ G BEN ISP IELLRTENGR ChRd N YRRS i dBarT y©Rdded
t her et op a0, Aqugaus), %g%g@grh?aesddé%?)f%l%?%%gg AIRYP BeLYLT LB 0RXLNG 4.9

g of hydrazine “nono é and

(N-p(ang ngetdy | dqvecid R iRt a@fu%h@ogb;@h'ré@ﬁan%Gregﬁﬁufuﬁ'@iﬂ@ed by
Shin-Etsu Chemical Co., Ltd.) dissolved in 46.4° g of ion exchange water was

added ta@ swl &fjuspuserdi sperE oy fwetilgint .ur et hane prepol yner and t hen
subjected to chain extension reaction. Further, acetonitrile was distilled
avay tolQ®HEekby obffhen @Hringkr fiBnapraresgiesu i sher SirdAest Bquesss

POl YU UGS 1AL M B R EPOLRN 8! SR s LOD7Bh T
wer e f%P@ékﬂr@%%t’f@ﬁ%ltﬂsonZ63Mﬂ1a,wpi=§ﬂ.;ond¥1ﬁ%}ﬂ RE B H0GkN1903 2GrMPg1ass
el ongation at break of 450% and glass transition tenperature of 36C.
Conpar at tares x| terdeSathdresict @6 °Rr.i mer C)
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 PTG2000SN (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 dimethylolpropionic
acid and 144.5 g of acetonitrile.
[0077] Thereafter, 87.5 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. 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 g of ion exchange

water was gradually added thereto and aqueously dispersed.

[0078] Next, an amine aqueous sclution 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



A four-neck flask equipped with a stirrer, a thernoneter, a ref |ux
condenser and a nitrogen inlet tube was charged wwth 213.5 g of PTGO000SN
(pol yt et ramet hyl ene ether glycol having an average nolecul ar wei ght of
2,000, manufactured by Hodogaya Chemiggl Co., Ltd.), 16.0 g of triethylene
glycol, 11.7 g of dinethylol propionic acid and 144.5 g of acetonitrile.
[0077] Thereafter, 87.5 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 hgues.iSwhseauentd wate? a4 Hddd HRRNOHGUEEHh oY Esp@ss Bsldlask tther et o,
and the m xture was allowed to react at 70C for 2 hours to thereby obtain

an ur et harthape epepmameNOGIsthed. ﬁ?@@ect‘ﬁtﬁto&&t&mmaxtehaionm%ml ed to

40C and_thereafter neutralized with 8 g of trjiethylam ne. Then, 650 g of
i on excﬁ&ﬁ@@erwét‘“@rt%rd’r%ﬁéﬁ I‘%}S&de]é&dt %’é@ﬁétté’ E%W%Ylé’@ﬁé’llfﬂ %I|P§ﬁ§}e§ed

[ 0078] n a hydra2|ne
m)nohydEe?é %ﬁd gn%g o@ %%\J%‘B; aF%}p oet%hoi%m%tg“nalnnoprreés A Vhf/jlg
d|nethogysgghangontgﬁﬁuggcgygegybwéﬁguﬁj Et su Chem cal Co., Ltd.) dissolved
in 51.2 27 g of ion exchange water was added to an aqueous di spersion of
the wurébhdaaé prepdhasecoaninghdnlsiulpmgieadtites chfi mhextmenisiean €eaetrieon.
Further, acetonitrile was distilled away to thereby obtain a primer C as an
aqueousMaRsPELS dRA dFthadiRdd Y ipdl Wwﬁé@héﬁénﬁeslﬂoﬁmwu% &Hl13-d dsrent of

oo AR pa e R MR, SR EBS i BRe B 4 S50% ) IBhe S18REnk ng

strengtQrggs§?lygate%%ggggﬁfgqggt2@ngak of 550% and glass transition
tenperature of 20C nparative Exanple 2 (Synthesis of Primer D)

Comparative Example 2 (Synthesis of Primer D)

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

reflux condenser and a nitrocgen inlet tube was charged with 152.9
g of PTG2000SN (poclytetramethylene ether glycol having an average
molecular weight of 2,000, manufactured by Hodcocgaya 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)cyclchexane 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 aqueously dispersed.
[0081] Next, an amine aqueous 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, acetcnitrile
was distilled away to thereby cbtain a primer D as an agqueous
dispersion of aqueous polyurethane resin having a solid content

of 35% by weight.



A four-neck flask equipped with a stirrer, a thernmoneter, a reflux
condenser and a nitrogen inlet tube was charged wth 152.9 g of PTG000SN
(pol yt et ramet hyl ene ether glycol having an average nolecul ar wei ght of
2,000, manufactured by Hodogaya Chemiggl Co., Ltd.), 15.9 g of neopentyl
glycol, 26.7 g of dinethylol propionic acid and 145.6 g of 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 tThd heaebygobi bh prope riti ekhehehpr ppohy Ay weNEMe s ZrB6%hd The
reaction solution was cooled to 40C and thereafter neutralized wth 19.7 g
of triethyfokilewinggerersiougdsfl(Ghmnodutnangel AdiPer eea ki ew sikengatded

t heret o_and_.aqueousl.y dispersed. 0081] Next.. an_am ne_agueous sol.ution

vt ng 4B, 205 M R A ot i irake o i/, 36285 FarTsa iBkchange

wat er %@ﬁ @g%@gréqﬁ@qﬂgqypous di spersion of the urethane prepol yner and
je%te to chai

t hen su ain extension reaction. Further, acetonitrile was

distill edogapy to tdempehktikicaEkamppel el ShhaBeansagaepysmedi gpersi on of
aqueous pol yurethane resin having a solid content of 35% by weight. 28 The
coating fil mpriopemdrs dfy tweslgivti ey TBKRAAG Emdladi?@d (aved stthieef-olirdniongs
were found:  100% nodul us of 19 MPa; breaking strength of 60 MPa; el ongation

at breaRobyia@ewanalry Jrarafacangd ith MitemieChemicads Sodyursshapes,
Co i i f i Fi f i f
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Chem capse Pohyargtiaess. Inc.) and 50 parts by weight of butyl acetate were

m xed to thereby obtain a prinmer E.
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 DARCCUR 1173 (pheotopolymerization initiator,
manufactured by Ciba Specialty Chemicals K.K.) was added thereto,
to thereby obtain a hard-coat material A.
2) Evaluation Experiment

Each of primers A to E was applied onto a PMMA plate with an
applicateor so as to have a thickness after drying of 10 pm, and
thereafter, the applied primer was dried at 390°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 40 p. Subsequently, 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



Eval uati on Exanple 1) Preparation of Hard-Coat Material A After 47 parts by
wei ght of dipentaerythritol hexaacrylate, 45 parts by wei ght of
pentaerythritol triacrylate and 5 parts by weight of

y- met hacryl oyl oxypropyl -tri nmet hoxysi |l ape 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) Evaluation Experinment Each of priners Ato E was applied onto a PMVA
pl at e WPMMAgrlatepphicstaiusedbytthdavresa-tht oketgssd af Teraddyingn ofthed pm
and thereafter, the applied priner_was dried at 90C for 10 mnutes_to

t her ebyWebEAPALEFY RE [té‘{%@]arﬂeﬁpatt h_YPEIR CoRE IREEet R UPE AdlY I8pililed onto

t he prgggiugtgg]of Ofr{%dxb%l%e PngMg %t qnvmrgg,l%ar appl icator so as to have

a thickness o sequen e applire d-coat material A was

i rradi atgdgwyth U\/frﬁt’ﬁe@éniésrhéﬁh@r Wdev@'@HaQ@ cOB VY G/ SOPRE IFHIrR R

hi gh- pressure nercury-vapor lanp so as to have a dose of 500 mJ/ cn? and

t hen phohox BMMA pdatberettyodtornrmiamcharpkinoat, analyéehe dhel waliiesi o safl tishe
resulting lam nated coating filmon the 29 PMVA pl ate was eval uated by the
cross-c@g Feehebtaineddfiinonre t oW NG % yirofTaHe Har d- coat layer to a
primer |ayer was visually evaluated. The results are shown in Table 1.
[0084] In the sanme manner as above, a hard-coat |ayer was forned on a PMVA
pl ate wirhgut yfl ng a primer, and the evaluation results of the obtained

filmare shown fogether in Table 1. [Table 1] Hard- Coat 0ss- Cut
. Hard-Coat Cross-Cut .
Primer Layer Method Wettability
(Adhesion)
Evaluation Example 1 Primer A | Hard-Coat A 0 A
Evaluation Example 2 Primer B | Hard-Coat A 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, evaluatien 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 5% 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 thereof. The affected area
by cuts was cbviously more than 5% but up te 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 square areas.

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



Primer Layer Method Wettability (Adhesion) Evaluation Exanple 1 Prinmer A
Hard-Coat A O A Evaluation Exanple 2 Prinmer B Hard-Coat A | A Conparative
Eval uation Exanple 1 Priner C Hard-Coat A 3 A Conparative Eval uation
Exanple 2 Prinmer D Hard-Coat A5 A Cggp arative Evaluation Examle 3 Priner
E Hard-Coat A 0O B Comarative Evaluation Exanple 4 Absent Hard-Coat A5 A
[0086] In Table 1, evaluation criteria for the cross-cut nethod (adhesion)
and wettability are shown bel ow. Evaluation Criteria for Cross-Cut Method:

0: Everyoline of thd Svivéise fdmassndhtspaaidicand no peeling was found on every
square cut side. 1: Slight peeling of the coating filmwas found at the
i nt er sect i onst ofSignisicHphepee ]l indeohftfeccodtangaf bymtwas eardiwdd vy ast

bvi I t % of the whol -cut tion., ,2: Peel| f th
Ot UL B bR, 2 0B P 084 U cRBL! S0 2, BEELLRG 8Lt

i nt | h . bvi th 5%
o S CELIOLS L peieah ey A o, 66 PUS ips,h e Rt o, o

coati ngatéd yahepaitisalbhy Sbviendiy ehord atne 3benputhep lides bt hRecut s,
and/ or peeling was partially or entirely found in various portions of the

squar e ehebs. crdde-aff guimdicarea by the cuts was obviously nore than 15% but
up 30 to 35%of the whaole cross-cut portion. 4; Significant geeling of the

coating fil m¥asthfamaeding &t ars vddprr SOA8 &P8SgeVREVPERESPYf 4t he cut s,
and/ or ggi&ggi%\@s? partialdy. of tetr}itbiir (?thx,:f ound in several square areas. The
e T Sy

af f ect area ut's 'was obvi ous nore than 35% but up to 65% of the
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 is not to be construed
restrictively. Modification and variation 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 aqueous polyurethane resin of the present invention
can be suitably used as a primer for plastics, and particularly

a primer for optical plastic lenses.



whol e 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: Repellency was observed. [0087] While the illustrative

enbodi ments of the present inventionzare 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

will be obvious to those skilled in the art is to be covered by the
followi ng clains. | NDUSTRI AL APPLI CBABRIMS$Y [ 0088] The aqueous pol yuret hane
resin of the present invention can be suitably used as a prinmer for

pl astics, and particularly a primer for optical plastic lenses. 31 CLAIM

11 A gilyeous, Palyscet Nane AL abtalned it allomo 3 JLegst 2 pol yol

conpound, “an acti ydr gr oup- contai ning co having ani onic

group, an actiye Nydsegena IiRURAONt AbMbHMhACT Yiadt € £epPeand rane R n

al koxysilyl group-containing pol yam ne conpound to react with a

pol yi sogyangtecrbapoimg .conploufikeh @iy as ipaliyuyeti@nan st ivadgalirdigen t o
claiml1, which is obtained by allow ng at |east the polyol compound, the

active HYARBYEANtYtBLRY com @A corfFRRIFAVi fRd he ahi ofilkYSdd Yand t he

active Qédrgggrqtg{ﬁ)ﬂﬁ-co(gi airﬁ‘ljﬁ]% acrylate conpound to react with the
ponisogy nat conpo Y Ko YHeE y'S ntHesi ze an uret hane pr epol yner havi ng

an isocyanat e gr fat-ang & (iR @ t¥ pound.

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

allowing at least the polyol compound, the active hydrogen
group-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
prepclymer having an isccyanate group and a (meth)acryloyl group,
and

allowing the urethane prepolymer to react with at least the

alkoxysilyl group-containing polyamine compound.

[3] The agueous 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]

RZS-m

|
NHz-R*-NH-R*-Si<4OR)m (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



and allow ng the urethane prepolynmer to react with at | east the al koxysilyl
gr oup- cont ai ni ng pol yam ne conpound. [3] The aqueous pol yurethane resin
according to claim1l, wherein the al koxysilyl group-containing polyan ne
conpound is a conpound represented bysthe foll ow ng general fornula (1).
General fornmula (1): [Chem 1] RZ NH2-R4 -NH -R3-Si-(OR ). (1) (wherein H
and R2 are the sane or different fromeach other, and each represents an

al kyl group of 1 to 4 carbon atons; R3 and R4 32 are the sane or different
from eagheotiersarendredit ifeepnesenis emch althelrenendreagh aoferirdserd scanbon
atonms; and mrepresents an integer of 1 to 3. ) [4] The aqueous

pol yur et hEHEeRRIEPUR @dr di Ry 4 s2EPanm o sharsl A TeREepenys st ateger
conpoung if Eg éegst one diisocyanate conpound selected fromthe group
consistlﬁg of “hekxamet hyl ene dii socyanate,
3-isocyanatonet hyl - 3,5, 5-trinethyl cycl ohexyl isocyanate, 4,4'-, 2,4'"- or
2,2' -di cycl ohexyl net hane diisocyanate or mxtures thereof, 1,3- or 1, 4-bis
(i socyamnal onerty laguepalsopekainee t ldngrivetsihesctbedend tcapllaim 1, wherein

bi s(i socyanat onet hyl ) nor bornane. [5] The aqueous pol yurethane resin

accordi ng to Ereipelyiseeyranate t penpotyd sbeyahatl easbnpoendidsosviesesea

compound_ pept esented 0 1e,] oLhowng general LI e (R SRR Aenlor ™! @

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{(isocyanatomethyl}norbornane.

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

General formula (2)}:

[Chem. 2]
0
g
/ N\
OCN—RBA{N N—Ri)NCO (2)
’ \ / n
G
Il
0

(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.)

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

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

[7] The aqueocus polyurethane resin according to claim 1, which



OCN-R~-N\ \ NNRNCO (2) C Il 0O (wherein R5 and R6 are the sanme 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 yur et hane resin according to clainm, wherein the isocyanate group is
regenerated at 80 to 160C. [7] The aqueous pol yurethane resin according to
claim1, which 33 is used as a priner for plastics. [8] The aqueous

pol yur et hane resin according to claim7, which is used as a priner for

opti cal iplasédcas ensesimer for plastics.

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

is used as a primer for optical plastic lenses.



